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- DI SUBSTI TUTED PHENYL) - PYRRC]_I DI N-Z- ONE  COVPOUNDS
AS PHOSPHCODI ESTERASE 4 | NHI BI T THE

I NVENTION 5 Thi s application cl WH' lﬁmﬁm%efi t of
U.S. Provisional Application Seria / 463, 054,
filed April 16, 2003, the entire di '5¢i"6sure of which

is her [ rel at ed
to ¢ ﬁﬁﬁé oE i‘l?%@%iiﬁ%ﬁ Y RROLDING NE
ct o A% PHOSEHQDIES BERASE HINSSIBETORS
No. 60/ 329, 314, f| | ed October 16, 10 2001, the entire

di scl osures of which are hereby incorporated. The

present invention r t e al to the field of
phosphodi est er ase 4%@@2}19%3’[#2%&‘%%“ on. Mre
specifically this invention rel ates to selective PDE4

i nhi biﬂﬁ on % novel compounds,

4- ( suB St IRRHEHLBRERAS) thQ bﬁ??ﬂ“o‘Pf Hlﬁﬂ&i@welom}jo@thlon Serial No.
581489854, e PAphI RP2003)%h

cont ai ni ngesugh corrpoundéséﬁ%% Eﬂg ere by if¥ofporated.

t her eof . BACKGROUND OF THE | NVENTI ON 20 The cycl iC

nucl e?hls%‘ﬁgﬁc%‘ﬁ%fé Félz?&f) phod ste %téﬁ_ng éf?Eél)lyﬁelo/zm 724, filed

repr esent enz

mr:m’o@r j/@lZﬁ)OZ),fwhnah Y iras dm)edieheﬁtm,fc beasiNde 6U@a9lliwsmaﬁb%ber 16,
These cyclic nucleot’i d

Ludi n and c
{)]10 4 egggeo‘?c‘\ ‘i‘?é‘é?éﬁg"gl\@ af hefeby ing@ppatedand as
rressengers carry inpulses fromcell surface receptors
havi ng. bound various hornones and neurotransmtters.
PDEs gé? Pregsnf Byyamtianerelakes gemayally tofthfctgxciﬁ io€ phnsphtﬁbéstdﬂ&‘ﬁ 4 (PDE4)

whA e I A ic_nuc
horr@os?%gllugﬁb% dré; agﬁﬁfg}g suclﬁvgn%@fllr%latﬁ% iéeolfq)}é‘églhlbmon
PEsoivel corgpdunds, @rgn %@ubgmtembhedye);z.pmme fcoﬂh@inﬁmds RRhods
ed into eleven famlies according
B S A SO RGP BinpShen e grd mithods of
g@\Reredthei r sensitivity to regulation by calcium 30

cal modulin or c@GwW, and their selective inhibition by
vari ous conpounds. For exanple, PDE 1 is stinulated

by Cat -/ cal moduNeKERBENDSF G and is
found in the 1 ~IIJMJIIITMIMIM ﬁg~~~ ptN*OOOOOZ*

heart and adrenals. PDE 3 is cGW-inhibited, and
i nhi birgd QR1i@fuctddlide %glﬁgshospgodtie%tserases (PDEs) represent a family of

enzymes that catalyze the hydrolysis of various cyclic nucleoside monophosphates

(including cAMP and ¢GMP). These cyclic nucleotides act as second messengers within
cells, and as messengers, carry impulses from cell surface receptors having bound various
hormones and neurotransmitters. PDEs act to regulate the level of cyclic nucleotides within
cells and maintain cyclic nucleotide homeostasis by degrading such cyclic mononucleotides

resulting in termination of their messenger role.

PDE enzymes can be grouped into eleven families according to their specificity
toward hydrolysis of cAMP or cGMP, their sensitivity to regulation by calcium,
calmodulin or cGMP, and their selective inhibition by various compounds. For example,

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

1 LT
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positive inotropic activity. PDE 4 is cAMP specific,
and its inhibition causes airway relaxation,
anti-inflammatory and anti depressant activity. PDE 5
appears to be inportant in regulating cGW content in
vascul ar snooth nuscle, and therefore PDE 5 inhibitors
5 may have cardi ovascul ar activity. Since the PDEs
possess distinct biochem cal properties, it is likely
that they are subject to a variety of different forns

requl atiqgn. [ ti.ngui shed

BER s Gene s & e ot el Bl ars feates
f gUsitBAMRIRPR S 6T PDB 4 i A §etilicNardritsgBhibilibe cilstdairway
enzyme famly consists of 10 four genes whi ch

pieldtaféca, antj- @él@@m%o%ﬁné priidppsessaptpelivigy- GO Ypppewry to be important
Pp%g%latf: Q’é@?@‘[P Ed&Fin AR r%ﬁﬁ:ie Mﬁ’leﬁ:&br@PDE 5 inhibitors

Expriessi on, Purification, and Characteri zati on of
hoayhave AMdiSpsaiar activiyo §p‘r¢9 thed¥bspassess(diDadl) bighérnigplesoperties,

A, . C, d D hem 234,

b i Ty By e sEhi SRS Rhricly Y St i of REMtort o

of each PDE4 isoform have been identified. 15 PDE4

i soenz s. are localjzed in the cytosol of IIs

are urlyﬁsg%*éﬁﬁf%n%éﬁywus 'Rlﬁﬁiﬁr?r‘gPéﬁlfF H}‘EE\S‘ ow Yidfcis
Sdonbtadtds@eAMP i seh SRRRZAY 08 RISRESS. fihe PDEY eh\dgd ﬂafﬁﬂ& €onsists of

CAMP by catalyzing its hydrol ysis to adenosine

Sfoungsnes Wbich perdecq Anpiprmyeighy BREbenzyme degignated FDEAY, JDE4B,
: Iﬁl?l?n{@ b PBE4b SéEaWén? Lok, ng;fr@s'ﬁxog rﬁ%?%é%?& apgfggjia}égfeﬂgmlon of

armat |1 on a itors o
| noeEn WIS Specdfic R.‘(tesp’mtinepcram (PDEé] tht)rpasA B GDFBn&IDOBwnMem

SR GO B RSB 0% Als ofxch

| FIDEARBREH Givel beePidekifRARAL | C such as ast hma or
arthritis. Further, rolipraminproves the cognitive
performance of rats and mce in | earning paradigns. i0O

\ ~O \Pljlliﬁsoen%sure I6bdRz4d ihfthe ﬁosol?(ff céls and are unassociated with any

known membranous structures. PDE4 isoenzymes specifically inactivate cAMP by
catalyzing its hydrolysis to adenosine 5’-monophosphate (AMP). Regulation of cAMP
activity is important in many biological processes, including inflammation and memory.
Inhibitors of PDE4 isoenzymes such as rolipram, piclamilast, CDP-840 and ariflo are
powerful 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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roliprampiclamlast |In addition to such conpounds as
rolipram xanthine derivatives such as pentoxifylline,
denbufyl i ne, and theophylline inhibit PDE4 and have
received attention 5 of late for their cognition
enhanci ng effects. cAMP and cGW are second nessengers
that nediate cellular responses to nmany different
hor nones and neurotransmitters. Thus, therapeutically
significant effects may result from PDE inhibition and
t he resultinﬁ i ncrease in intracellular .cAVR or cGW
in key cel "8TP&M L as those |ocated in tHEaREAYLys
system and el sewhere in the body. 10 Roli pram
previqusly in devel opnment as an anti-depressant,
sel ectln @@i’lyom foriupl eQmPqURds EEkpiamy Jashigs derHAE vissueihes a

o 3 I . o .
S}Jeﬁqua?mnéggﬁl?ut&ﬂ‘m&%%d @ﬂeﬁggylf_})}g&é@hffbﬁgfﬁﬁ £l Ra60 ¥ EFed attention

subt ypes. y'work 1nt focused on
dehate Sgitionir argdition fehlzamygictiacts. aidVP and cGMBseesrentd messengers

[quggnee tte: Qeg@%r F%pér%%{s:*a%)?nme?r%yn%fecr%}ltl h%rllr%oge%%pld %g’urgt%%%%titlteerls'. Thus,
Gh¢rapaundic Rhosgitdinesffesansrehulzfrom PDE ihafbitioh and @éresulting

11, et al., u ft Future 1992, 17(9):799-807
fla‘freﬁsegfgewgﬁaqlﬁaégﬁﬁa or c%_ﬁY’F %Feycqeﬂlﬁise asoréwﬂ?fﬁfﬁéﬁ? ghe nervous
g@ﬂmﬁghu@ggwh@@qlmkgggyf|rst-generatlon.PDE4

i nhibitors were term nated due to the side effect

profile of these conmpounds. The primary side effect in
Fodont o arin Rty Ry Bodifhe il A epRis e BLICBRER o
vhs BDEd enzmeetnd haberoselastandsrdalgertrin gieictassfit@ohf PDE enzyme

I ncreased gastr.i i ecretion and st.omach. er osi an
BRI EALY Pt e Py FER R oo S AT REL aTaRiraton, and hes
&mh&nr@lu%{f&\(eﬁd 1dnc lhﬁ%/mms%ﬁcﬁr £bﬁieﬂ{eﬁﬁﬁ.l’ﬂ§k,)ee "The PDE IV
invent | rel ates to. novel conmpounds that inhibit,

JPER Qi yeiv, *@éwwgsgﬁr%ﬁﬁwgﬁﬁ ﬁe@ Ao bt plaDryes of the
hav&e i1 99, 9Y©9: 769867 & a@@herBl ¥kl § SFurfhePelini@ Bevelopments of

rel atively non-enetic e'%?ﬁ as conpared to the

F;plép/rp@u@;i ytb@r §f§ggg@@aq§>piP& phibitegs mwa'gi}n_ated due to the side effect
' | ' | : |
&)ﬁf?%%ﬂh%ge co}trg)g)gf?&ﬁ_ﬁlg'ngtpgo n‘\é)gglhé %ec? ﬁ};ﬁ’lfrgﬁest i§ eRNE Whé]te the

ram ana unds o S T nventidn
tpmmasy e tifenes haoddnis @t estieularydegmhdatie, heakeaggaedivadcular smooth
er v.ous sXstenl 3 t her ,

| f 30 th Still f th
reseBr e hmRb e or gesed AETRLAR FErete] AR ERai gosion. In
GRAPAY AESprimary side effect is nausea and emesis.

SUMMARY OF THE INVENTION

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.
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with such activity and selectivity as well as nethods
of (and correspondi ng pharmaceutical conpositions
for) treating a patient, e.g., mammls, including
humans, in need of PDE inhibition, especially PDE4
inhibition, for a disease state that involves 5

el evated intracellular PDE 4 | evels or decreased cAWMP
| evel s, e.g., involving neurological syndrones,
especially those states associated with nenory

| mpa r M s RGO AP FGHF MBI CY i coggpounds

| @@B sudhcAdity addGelkadivBodsivedl 43 imetiids B€ fInk eb@ésp6iiviy

| evel s b% PDE 4 enzynes, or where such an inpaired _
cBhmaseyHC SPMPRSITQRS Q) HERtg 2 N3Pt a8 nEammels, Inslpding humans, in
T R e T
eelzvamskingtcetivlseBDEHdeveloomist reased e AdR erels . 0 inwdlhieg

sjde effects Upan. fupnther study of. the.specification
o Gudoronsd Sibeb iy MRks ShePin b BB RRElL P on.
aﬁl\bﬁfé&;&dﬁ?ﬁﬂf/@%ﬂgﬁtbﬂrﬁrﬁieﬂmm‘iﬂpamﬁl\ﬁhﬂ, bs WR€© BRChaR@AG® ifpdifment is due
thqse skilled in the art. e present invention

i ﬁgFﬂlﬁH'é‘sOaf?éﬂﬁﬁﬁh?&ém&ﬁ’ "ri@Fﬂ{HT%{ M vels gy PEL 4 gyzypss.gr where
Reich 3R imbigreRicBndftor SandekMbrdiad b thelealifle 8BARAT G5, at ons
wherein optionally one or nore -C}QC}é- groups are

repl aced in each case by -CH=CH or -C-C groups, 35

al kyl vV [eh:l s td -
oo e kB, 0L BLOTR A SR BRI Sdcs
t imbib@ofg RIbEY @izgmepitidosalthat domet indudeneesis 4r oBeRGHPeffects.
groups are replaced in each case by -CH=CH or -C=-C
groups, cycloal kyl having 3 to 8 carbon atons, which

I S unsugst futthér&eid9lof the specification and appended claims, further aspects,

objects and advantages of this invention will become apparent to those skilled in the art.

The present invention includes compounds of Formula I:

O
R>”
0] 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,

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
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5 substituted one or nore tinmes by hal ogen, oxo, alkyl
having 1 to 4 carbon atons or conbinations thereof, a
het erocyclic group, which is saturated, partially
saturated or fully wunsaturated, having 5 to 10 ring
atons in which at least | ring atomis an 10 N, O or
S atom(e.g., 3-thienyl, 2-thienyl,
3-tetrahydrofuranyl), which is unsubstituted or
substituted one or nore tinmes by hal ogen, aryl, alkyl,

al koxy, cya al o enated | kyl . g. _ _
CrET 1 o omebRyF e iR gt S Beeinehd HsepysPHmpH, or -c=C-
di al kyl am n@eupdy conbi nati ons thereof, 15 aryl having

6 to 14 carbon atons, which is unsubstituted or
substituted one or nore tinmes by hal ogen, CF3, OCF3,

al kyl, hydrQxpaikal ﬂ%@?ﬁé 3 Bi8tdafbon atoms, which is unsubstituted or
nethylenedloxy,-ethy énedi oxy, am no, al kyl am no,

di al kyl am wsbstlnrtwjvmam«'yhmehpﬂhdﬂw Rk plkybhavirexlyto 4 carbon
cyano, acyl o) | kyl t hi o,
alkylsulphﬁﬁnﬁi&wﬁﬁ$?% &%ﬁhﬁﬁ?e phenoxy, acyl am do

(e.g., 20 acetan1do) and acyloxy (e.g., acetoxy), or

conbi nations there kyl havin to 16 ar pban
o i GGG PTGk S Bt Qepted of 11y
preferably dnEhtﬁﬂaﬁdﬂ’{a‘X/tng%tIIOQﬁ) afHEs IAMWHIR & 1dasBSnP¥om is an
hal ogen, CF3, OCF3, alkyl, grox al kox nitro

met hyl enediMydor Leep (énzeértbs@wl éﬁhlawln%tetraﬁx%wfarﬁnﬁb which is
di al kyl am

ane, acyl'h‘ﬁsuﬂl %}E{a@’%%onw qu 9?%%& K%Y by EASRA N1, alkyl,

al kyl sul phlaﬂgplxy (aflakqglhslogghmdwlkyl (q)glemd};uyronml}bﬂ)amtmooxo amino,
(e.g., acet 0X , oxy), or
COHbIﬂ&tIO%% eréo QQ% p%¥°%§? “bn§§8 gated
carbocyclic group haV|ng 5to 14 carbon atons, (e.g.

cycl ohexenyl hex
t et rahydroﬁ%r‘?ﬁ% BOIY 1 AR @vaﬁgw&rﬁ%{e&&raﬁlbsnmted one

substit ut eqraiee %eﬁWl@alégeHB@Fmeé"aﬂﬁ'ﬁmlydl%lx Mlkoxy, nitro,
al koxy nitro, cyano, 0Xo, or conbl nati ons thereo ,

aryl al keny|mqﬁlax}¢n¢glosy,tq§h>1®eé@mcﬂmlm Gtieylanpperdsglkylamo,

al kenyl por
unsubsti t ut lcjil%p\?'ih bgtﬁil ‘Jt&é' %r e e?g&ygﬁ ztahe xgtrg%/rk&lyl’
portion, ontkytthionokgstlphegl, bkylsabbgeh, pha:hd«yl acyhyrddoteyg.,

al koxy, . o
y 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, OCF;, 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),
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nitro, nethyl enedi oxy, ethylenedi oxy, am no,

al kyl am no, di al kyl am no, hydroxyal kyl

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

al kyl t hi o, al kyl sul phi nyl, al kyl sul phonyl, phenoxy,
acylam do (e.g., 10 acetam do), and acyl oxy (e.qg.,

acet oxy), or conbinations thereof, a

het er ocycl i c-al kyl group, which is saturated,

partially saturated or fully unsaturated, having 5 to

10 ring ato n which at |east ing atom.is an

0 or S ar oRfelh RS o ST sl SLe Fe el o alko
or nore ti mBsoxyMitrd TyhRE oREIRIORYEhiiénsARGEIQN DY

hal ogen, aryl, alkyl, alkoxy, cyano, halogenated al kyl
(e.qg., trlfluoronethyl) nitro, oxo, am no,

al kyl am no, t .

t her eof an olglllkgrl Yl‘ltﬂlﬂ?%tg 2‘81‘?%&? MO&F Ky pf(l)?%d(l)l%ﬂgl ortion has
hal ogen, oxp,to OyCalrlvon awmscwhish natrisobssititérborsubstitaed B ferably in

cycl oal kyl g k having 4 to 1 car.bgn, ato .q.,
cycl opent yIaHé % pogﬂ%n %8§/85 P B?/ffsrpé’ %ﬂgfn % jﬁ'gfoé‘y’ alkoxy,
unsubst i t utrb, Qietﬁ}mhﬁﬂiokyteﬁl@lé}féﬁloﬂp ARG, alltyildBisio Yalkylamino,

hal ogen, or co natlons thereof, R2 is
al kyl havi ﬁ@dff"&'%l%!ﬂ RudreyorIkerprrarboi ANg, @cyl, alkoxycarbonyl,

unsubst i t ut,ad i, alzfslsﬁ?ﬂgﬁw Em&ﬁglpﬁ&?yl YhelB L a&}laﬂﬁﬁo g,

hal ogen; R3 i's H, ving 1to carbon ato

wher ei n optagpmidoy aoﬁecsdqaxmﬁgrge acgoxy)cﬂzcmbmatlgmmp@of

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

6 al kyl having | to 8 carbon atons which is

substitutead lteteeocxyclmuikgl grouge svhidiyis kalragdnpartalty, saturated or fully

oI O bS8 PRGBS o Bt

or -C=-C 5N®uPSatofly Gv|hQiﬂ| iKihsubaritb@ oSsub6titBte8 3L more times in
at ons,. mhlch |s unsEbstltuted or substituted one or

more times WRNSHPOGERPOHRB by Brivgsn. apyl, aloiialkpawi wro,

t her eof , 1@1alogcnated 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, 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;
3 .
R is H,
alkyl having | 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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arylal kyl having 7 to 16 carbon atons, which is
unsubstituted or substituted preferably in the aryl
portion, one or nore tinmes by hal ogen, alkyl,
hydr oxy, al koxy, nitro, nethyl enedi oxy, ethyl enedi oxy,
am no, al kyl am no, di al kyl am no, hydroxyal kyl ,
hydr oxyal koxy, carboxy, cyano, 15 acyl,
al koxycar bonyl, al kylthi o, alkyl sul phinyl,
al kyl sul phonyl , phenyl, phenoxy, and acyl oxy (e.g.,
acetoxy), or conbinations thereof, heterocyclic-alkyl
group, which is saturated, partially saturated or
fully unsafiabadg 1 R EatoBatbs Hhidhi 1B GubAHQNE dnd oMRoEdtimes
at least 1 ring atomis an 20 N, O or S atom which is
unsubst i t uttychaeesaxt progmbinagpes therepfoy kerein pagonally opher more
het erocycl i —al =C.
cyano, hal o@é_gggt € Htgfy I%%Qgémn etg(??/‘%‘ ?Jg};%)drrtlt ﬁﬁl )BPXQ’ ¢
nitro, 0XO0,graunsno, alkylanlno di al kyl am no, carboxy
or conbi nations thereof and/or substituted in the
al kyl portion by hal ogen, oxo, cyano, or conbinations
thereof, 2% alolﬂltgyytaivmgb td@vdaf@nItdngs, FhGAMOOIBuBSBEEd or
(C(cuo)z)R ﬁsoe E@%?mt%%m%@%)s %@é@@(sgyz g’@ﬁ&mnam
- CH2CONHRS, ther36, (CH2) " NR6SO2R4, - ( CH2) nNR6COR4,  or
-CH2CONHSQ2R4; 7 R4 is alkyl having 1 to 12 carbon
atonms which is unsubstituted or substituted one or
nore tinmes
wherein ot BAS) P8 <alion SR RAh Mot BRAER or
repl aced i rsubﬂmlited:pﬁ:&rhyy i+ thtHayCpbrtion, m%&lo@rtﬁnq&ﬁ;y Halogen,
al koxyal kyl car bon a mhi his,. :
nsubsti + gttty 8. BRET R heer i sy amino
hal ogen, omylmlnsm;cﬁa&lir@nsydrwaﬂ@i hy%ﬁ?eﬂkéky, carboxy, cyano,
optionally one or nore - ou s.are replaced i
each case qsy , alispryeprbopyl, al@gléno Lﬁy hlryd) alkylsulphonyl, phenyl

phenoxy, and acyloxy (e.g., acetoxy), 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 (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),C(O)R*, -(CH2),OR’, -(CH,)aSR’, -(CH,),SO,R?, -
(CH)oNR°R®, -CH,CO,R®, -CH,CONR®R’, -CH,CONHR?, -
(CH,)aNR°SO,R*, -(CH,).NR°COR?*, or -CH,CONHSO,R*;
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cycl oal kyl having 3 to 8 carbon atons, which is

unsubstituted or substituted one or nore tines by

hal ogen, oxo, alkyl, or conbinations thereof, 15

cycl oal kyl al kyl having 4 to 16 carbon atons (e.qg.,

cycl opentyl ethyl and cycl opropyl methyl), which is

unsubstituted or substituted one or nore tines by

hal ogen, oxo, al kyl or conbinations thereof, aryl

having 6 to 14 carbon atons, which is unsubstituted or

subst i jut ed e, 20 ar re times by .hal ogen, .CF3, :

ocra, Bl kyiis RGeS Y el R spon gy nithis gl g gubstinted

et hyl enedi @y or e @mes yKbAlEHFh B0, 8 @ntyhadiBh@ereof wherein

hydr oxyal kyl , . throxyaIkoxy car boxy, cyano, acyl,

al koxycar bawiPnallyangor mrreo CHaCklypt &rappstird japlaced il each case by

al kyl sul phogsgi=c@! &ﬂ@@_gmﬁgm do (e.g., CH3SO2NH,

C2H5SO2NH-), aryl sul phonam do (e.g., C6HSSO2NH), 25

hal ogenat ed aryl sul phonam do (e.g., 4-F-C6H5SO2NH ),

phenoxy, agyl amn e. g.., .acetam do and acyl ox

(e.g., ac etaofﬁ(yfm(%ﬁlag%l itﬁgtcla%ﬁg glot"hs)e?"gbcg,ls ‘é’}syg’sgﬁ“ﬁﬁ’f? or

ggving 8_t&u&ﬁh@ﬂd?Mﬂxg?ﬁaﬁnwmﬁyﬁhog?pUﬂﬁ@bs&hﬁum&ﬂsﬂknmf
substituted .prefer in the ar ortion, one ar

more times ‘B Petg%ﬁﬁy 0 ,m%@ﬁzéﬁm%reupﬁmrswyeed% each

al koxy, ni th@ hyRifYERNGAi®(. or&lpdy | enedi oxy, 8

am no, al kyl am™no, di al kyl am no, "hydroxyal kyl,

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

al kyl t hi o, [ : I l. .

aninosulpho29?¥kgﬁgﬁ%§9¥%gé%hgﬁfd%&%gag¥fs%%%?%ﬁ?ﬁ%?{

and acyl oxyulstitged oneanrenax yijnes by halogdm, bed, iatkys ot benkiodtjons

5 a heterocyclic group, which is saturated, partially

saturated O*'fUt Iy unsaturated, having 5 to 10 ring

atons in which at least 1 ring atomis a N, O or S

atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydrofuranyl,

1,3, 4- thi ga?la%lgylf}ﬂyl, hayHechto; 1$ arhonpiams (§ge gyglppentyléthyl and

substi t ut edyOBFrofYInBRHy®), WhiPBSs BsulQinhiad 69€Bstitdkd bne or more

(e.g., phenyl, nethyl phenyl), alkyl, cycloal kyl (e.qg.,

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;, OCFj, alkyl, hydroxy, alkoxy, nitro,
methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, alkylsulphonamido (e.g.,
CH;SO;NH-, C,HsSO,NH-), arylsulphonamido (e.g., C¢HsSO,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,

CF;, OCF;3, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy,
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cycl opropyl), cycloal kyl al kyl (e.g.,

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

nmet hoxynet hyl ), cyano, hal ogenated al kyl (e.qg.,
trifluoronethyl), hal ogenated al koxy (e.g
trifluoronmethoxy), nitro, oxo, amno, alkylam no,
di al kyl am no, am nosul phonyl, heterocycle (e.g., 15
pyridyl, piperidinyl, thienyl, tetrahydrofuranyl,
pyrazinyl), heterocyclic- alkyl (e.g., thienylnethyl,

i peridinyl car bg nmet hy, or. c nat t here
e e A R A .
partial |y sghny; adyechllaixytdibdoyl, aﬁ@ltﬂﬂﬁallkyrsalbﬁﬂyl ARyisihdnyl,
to 10 ring atons in which at | east ring atomis an
N, 0 or S ATBAsUBRRPRA; rrl@n%ﬁ%/swé%ml@aﬂf‘e& Seteafey i acaley (e,

one or ”Ur%c&bﬂﬁsmhﬁnthﬂﬁoﬁﬁh&%QPyC|'C portion by
hal ogen, aryl, alk al koxy, cyano, hal ogenated al kyl

(e.qg., trlfluoronethyl) nitro, oxo, am no,

al kyl am no, Ial k ] ' r ' '
t hereof and hé:ger(gc 1¥<{ ?rtm" u‘? gvcp chtﬁl ? %ﬁ%tegsp%ﬁag{ ﬁg}ég%‘? ‘|§]§rnﬁ‘%}§
hal ogen, oxasatay@d, haoingdSantiiDnmiaamss ih wehichodi leaanidriibatos is a N,

H, al kyl hayi lto1l ar o at o wherej n
optional l'y ﬂ%sgﬁtf’”h(ﬁrge%'tg Cgléwq%g rofuganyl, 1,3,4-

repl aced i nhigdigivlARSEhidYis ukdtbSHtute@lor s@snﬁted%@ ¥Pmorc}imes by
al kyl having 1 to 12 carbon atons whi is substituted

one or nDr@abgﬁb§546?gh@F@gbﬁWﬂbﬂﬁw"ﬂPa@@#ﬁvﬁaﬂkﬂdQca

t hereof wh

gr oups are%?eppégg% ?gggg%ﬁggggg”gga? Km%}+ grt?%2é¥5
groups, al latkoygdlkyll(c.bawcthpxgmebyld, ayamdy balogeransl ahkyil ¢hg.,

is unsubstit ted 0 U Q or,

ot ogen. - oalegpmEhyn MR kRS e R ERhhIR), Rko, oxo
optional | y abii, alkyhbiio, dEHACiiRino gintin@sil pho Ry 1( B@éraeﬁb alerg.,
each 10 case hy .-CH=CH or --C=C .
having 3 ¢ BBOMR BN Ghen ety dr SUCED it By e peselic-
substi t ut edi@ne. L thi¥RYIt ety B$pepMinyaRBa Mim o), oAddinations

or conbi nati ons
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; and
R isH,
alkyl having | 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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t hereof, 15 cycl oal kyl al kyl having 4 to 16 carbon

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

whi ch is unsubstituted or substituted one or nore

ti mes by hal ogen, oxo, al kyl or conbinations thereof,

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

hal ogen, CF3, OCF3, al kyl, hydroxy, alkoxy, 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, al koxycarbonyl, alkylthio,

al kyl sul phiaII'IWl haﬂhé<ﬂcﬁlﬂ Esstydtom &l 1Sy iy R@dd e or more times
(e.g., 25 CH3SO2NH, C2H5SO2NH ), aryl sul phonam do

(e.g.. CoHBSMRNEEY. oxorpqcap@nations hergPistiessip aRiRngHY one or more
(e.g., 4-F-_gcgtb gI@#ﬁ , e 3
acetanido), andﬁacy gﬁfﬂ?gﬂgéﬂlg§§?%%§§ﬁngﬁ =Ch-or-c=C
conbi nat i orggoupsher eof , 30 aryl al kyl having 8 to 16

carbon atons, which is unsubstituted or substituted
preferably in the aryl portion, one or nore tines by

hal ogen,  hlkokFakyl®ariag 3abByhrboh ymimXyhichlidkamsibstiRitéd 6,

met hyl enedi oxy, enedi qxy, al kyl am no,
di al kyl ami ﬁBg’(sy 4 64@3%&{ IRRFE TS, By gé]]y%ﬁnka&cyoreoavtbawns thereof

cyano, acylwhepdik quﬁ/&l@ﬂ? Y, moﬁje kyhidy 'groups are replaced in each

al kyl sul phi nyl , kyl sul phon am nosul phonyl,
phenoxy, acpiedni 1ﬁﬁT@HgOP4%ﬁ%E%mﬂ@o) and acyl oxy

(e.g., 5 acetoxy) or conbi nations thereof, a
heterocyclic group, which is saturated, partially
sat ur at ed @yclbalkylylavimgs‘.&ab @rcatbed atonsy ivhgh s mrmuﬂs@imédﬁq
atoms in Whl ch. at.| east

a
atom (e. g. SUBUHrLeRy OF Héor? HV‘S‘%W Flaﬂ‘ég“’lnei”f‘ %‘éﬂ” 8f Ef’r‘%tHW'O"S
1,3,4 10 thhﬁaﬁazolyl) which is unsubstituted or
substituted one or nore tinmes by halogen, aryl (e.g.,
phenyl, nmethyl phenyl), alkyl, cycloal kyl (e.g.,

cycl opropy |c}elo§l¥fﬂhl‘k§i tavtrl 4<%| 16(c8rb8n atoms (e.g., cyclopentylethyl and
cycl opr opyl et hy kox al koxyal F

met hoxynet ﬁy¢1y9ronylaw61yl)haﬁ@§ emlatse@stlaitk%r sebstguted 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, OCFj3, alkyl, hydroxy, alkoxy, nitro,
methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, alkylsulphonamido (e.g.,
CH3;SO,NH-, C;HsSO,;NH-), arylsulphonamido (e.g., CcHsSO,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,

10
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trifluoronethyl), hal ogenated al koxy (e.qg.,
trifluoronethoxy), nitro, oxo, 15 am no, alkyl am no,

di al kyl am no, am nosul phonyl, heterocycle (e.qg.,
pyridyl, piperidinyl, thienyl, tetrahydrofuranyl,
pyrazinyl), heterocyclic- alkyl (e.g., thienylnethyl,
pi peri di nyl carbonyl nethyl ), or conbinations thereof,
or 20 a heterocyclic-al kyl group, which is saturated,
partially saturated or fully wunsaturated, having 5 to

10 ring atg at Iea 1ri

0o S arontunEn ST Rt et By mEhs b foiplracdioy,
or nore ti mgsiné,nlkylddginbetigkaeniol Bydorytalkal h@&roh%lla@@ncarboxy,
aryl, alkyl, alkoxy, cyano haloqenated al k ?

trifi uor ometAS peYlmlkeiycargom], alllibe, quYIéwpamywlky splphonyl,

di al kyl am ngnin GRAIIASAM @en&%&ﬁ%id@%é L D&k tio)agﬁu fyloxy (e.g.,
substituted i n the alkyl portion ﬁa I ogen,

cyano, or aceetbkyaciombindtensedfreoR6 is H, 11 al kyI
having 1 to 12 carbon atons wherein optionally one or
nmore -CH2('.H2- groups are replaced in each case by
-CH=CH or aHewlbcygliopipap, bhich lsy;btumw partidlly eardrated at ANy

atons which is substitut ne or e tinmes by, .
hal ogen, oxX{Fsatyt egol?ladﬂ‘}gasteﬁool 'tgrf’é%%’r“ ‘%H‘é*i %t'slﬁaSt }/I’mg atomis a N,

optional I'y @Bes @lonlRIE, 3-thidAgChidhieBy I3RS rafl @ o fuldyRqerl4-
in each case by - Eﬂg QH@C-—C g%oups ylo A

al koxyal ky|thiagigzely).3vhieh § ugabis B et substiRited-orier more times by
bstit ut t t]

ansubSt | Bbe, arUDE! bR Lo AT TNIBRISH e 5.

opt |h onal | y oonlepmpylhmyeloakky%ielém(e.grmmr?ybnmmldb,ad@dly,i n

eac case - or - C=C- oups C

o ng ¢ ke st R N SRR e Ot -

substi t ut ednﬂmﬁoﬂéth@DI}%ldéeHBSd bmoiyade@,aﬂﬂu&mlmhakk)yhmo 0xo,
or conbi nati ons eof cloalréjal 4 to0

er
16 car bon éWBW%aJ%y ‘“°é§%¥ﬁﬁﬁﬂpy? inRSHIPhoR Pheterdeyele (e.g.,
pyridyl, piperidinyl, thienyl, tetrahydrofuranyl, pyrazmyl), 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;

R®  isH,

11
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20 cycl opropyl met hyl ), which is unsubstituted or
substituted one or nore tinmes by hal ogen, oxo, alKkyl
or conbinations thereof, aryl having 6 to 14 carbon
atons, which is unsubstituted or substituted one or
nore tines by hal ogen, CF3, OCF3, alkyl, hydroxy,

al koxy, nitro, nethylenedi oxy, ethylenedi oxy, am no,
al kyl am no, di al kyl am no, 25 hydroxyal kyl,

hydr oxyal koxy, carboxy, cyano acyl, al koxycar bonyl

al kyl thi o, | sul alk | sul phon enox

acyl ani do (ikyg%a““%@ E%/?ﬂrl&"d)at Igﬁglhgﬂpl%’%ﬁn%@ Qe of imore

acet oxy), OCH;CHBI dtadgsansrephesddiafeach @kybpl&p-CRavi o=@

to 16 carbon atonms, which 1s unsubstituted or 30
substltutedﬁﬂﬂéferably in the aryl portion, one or

nmore tinmes by halogen, CF3, OCF3, alkyl, hydroxy,

al koxy, nitro, methyl enedi oxy, ethylenedioxy, 12

anm no, al kyllkgfrhaang ditqalkgﬂrlam atemns Wﬁkﬂdxy@bstdylltqd one or more times

hydr oxyal k car bo koxycar b
akaI?¥|o Q¥%ﬁ sUIpr(jrc éFE?P%E¥B%“ﬂ§?? Wgﬁﬁ&énéormom

acyl am do (e‘ch:H2 ageaxpamai@maceamd eadhydasextyy LEHYCH- or -C=C-
acetoxy), or conbinations thereof; 5 a heterocyclic
group, whi &YPS sat ur at ed, partlally saturated or
fully unsaturated, haV|ng 5to 10 ring atons in which
at least 1 ring atomis a N Oor S atom(e.g

3-t hi enyl , akoxlalisyhaving 3ite B cathpe pomsr whigh s urxmbs@wwdsor

unsubstltut S
hal ogen, aﬁg tﬁh?ﬁ%ﬁfhf%Ha El gyhﬁF%%géghrbgﬁﬁPRMmHSﬂw“mf
cyano, hal ogenan egticmhly bne(@.ngore -CH}GHu grampe bieybplaced in each

nitro, oxo, yIa It dlalkylanlno or
conblnatloﬁgﬁﬂ%’ r‘%%%ggféW8cycllc al kyl group,
which is saturated partially saturated or fully

unsat ur at ed, 5to 10 ring ato n which at

|l east | ri ﬁé‘:lg&ﬁ}#}%@“ﬁﬁ t‘ié CNbOO agms nE‘FBl‘ﬁ ungppsgifitgdsor
unsubst i t utsgsktiaiteSeHRYr infddd ﬁl@le@&ehe%gem)&@) Ial'k??5 dr éd?nblﬁzﬂ%ns
het erocyclic portion by hal ogen, aryl koxy,

cyano, haltsgedat ed al kyl (e.g., trlfluoronethyl)

nitro, oxo, am no, alkylam no, dialkylam no, carboxy

or conbi nations thereof and/or substituted in the
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,

CF;, OCF;, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy,
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al kyl .portion by hal ogen, oxo, cyano, or conbinations
thereof; 20 nis 0 to 4 (e.g., 1 to 4 or 2to 4); and
pharmaceutically acceptable salts thereof; 25 with
the proviso that: (a) when R2 is CH3 and R3 is H, then
R is not nethyl, ethyl, n-propyl, isopropyl,
sec-butyl, n-butyl, isobutyl, neopentyl, n-pentyl,
2-met hyl butyl, isopentyl, n-hexyl, 30 phenyl,

cycl obutyl, cyclopentyl, cyclohexyl, cycl opentenyl,

met hyl cycl opentyl , cycl opr | met , 3

cycl opent yl ﬁ@?ﬁf:ufylaé%ﬂ?’dgﬁﬁﬁgwl@z B{‘{SW@WI hydroxya{yqxy, carboxy,
2-butenyl, NasdiRsfli d1K8:8darBoR1 PAKAHIA) ¥IKSIs0Mhinyl, alkylsulphonyl,
norbornyl, 3-tetrahydrofuryl, 2-tetrahydrofuryl, 3

t et r ahydr otihicRa acylangde (s, ensiagpge); amplasxlesy €48 passipKy), or

S 3-oxacycl opglyb s%é% f.oroet hyl, 2-bronoethyl,
2,2,2- trifluoroet%y , 3-bronopropyl, 3-chloropropyl,

or 4- bronobutyl; (b) when R is cyclopentyl, and R2

is nmethyl, then R3.is 10 not.H  acetyl.. benzyl

4~ hyar oxybetBSHiE Foup oxRbison et KiialRtdrd or iy

3, 4- di met hamyhenwy| havidk St Iy dehiteemaytich at least 1 ring atom is a N,
4- cyanobenz I,¢2-an1nobenzyl 3-,aninoben%¥I o

4- ami nobenZy Pt > 48} W&’rﬁyihaﬂrﬁ‘vhéﬁ@ﬁ%}} 3-tetrahy rofuranyl), which is

2, 4- di am nofeiaWtute ordbstititett ctier D ﬁﬁﬁépﬁﬂnﬁéﬂbgen?aéé alkyl,
car boxybenzyl , 3-methoxycarbonyl benzyl, 4- _
met hoxy car Bdfelybdkonyrarbanykeeyhyd, dalogprwddmdiond ¢¢.g., difluoromethyl),
met hyl suf O%!rg%gé}’ min%,'a'ﬂbhz{rﬁ)igﬁnﬁ%lk%la%ir{y, ﬁrr QRERENons éif:reof, or
ni trobenzyl, 2,4-dinitrobenzyl”,~ 2-nitro24-am nobenzyl,
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, 0xo, amino, alkylamino,

dialkylamino, carboxy or combinations thereof and/or substituted in the

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

n is0to 4 (e.g., 1to4or2to4);and
pharmaceutically acceptable salts thereof;,

with the proviso that:

(a) when R?is CH; and R® is 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,

13
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2-am no- 4-ni trobenzyl, norpholinoethyl, 2 20

pyridyl methyl, 3-pyridylnethyl, 4-pyridylnmethyl, 4-(6-
f 1 uor oqui nol yl ) net hyl , 2-(7-chl oroqui nol yl ) net hyl, 2-
i m dazoyl net hyl, or substituted im dazoyl nmethyl; (c)
when R is CH3, and R3is H, then R2 is not nethyl,

25 ethyl, or butyl; (d) when R3is H then R and R2
are not both ethyl or isobutyl; and 30 (e) Wen R
and R2 are both difluoronmethyl, then R3 is not

4- am nobenzyl, or 4-am no-3, 5- t hoxybenzy
Serial No. 10/270, 724, FY‘il‘é’&“%ﬁg‘P%Eg? pe@ ogproayg%l 3-methyl-

di scl oses conpounds wi t PibtenyN&-BKUEED-Figdritidlethyl, Borbornyl,
The present invention includes conmpounds of Fornula

l1: RR~0 OO0~ (Il) isetmydmﬁrmhéﬁ@rqhymﬁ{rsl & kyl

having 1 to 8 carbon at

nore 20 -CH2CH2- groupgﬁg?%ﬁgég acé%khﬁgﬁgkﬁygggmgnganﬂ’
-CH=CH or -G -G group$-oxadykippetigly i 2achldrottbyl32 daorbaathyl, 2,2,2-
atonms which is substitu on r, more ti

hal ogen, oxo or conbina&ﬁgwgmﬁﬁgPé%?”ﬁﬁ%?gﬁg*mexomnpw’°r4'

optionally one or nore b@mobGiyBCH2- groups are
repl aced in each case by -CH=CH or -C=C groups,
cycl oal . kyl having 3 to 8 carbon atons, which is

unsubstituted or sulst ihat ?dls(?:?@lo&,rnt 4l B3 iBR2tRY, then R is

hal ogen, oxo, al kyl haV|n%{I tolbmg?{44rdnm.bmu L4
not H, acety y y y yl,
acetoxybenzyl, 4-bromobenzyl, 3,4-dimethoxybenzyl,
4-methylthiobenzyl, 4-cyanobenzyl, 2-aminobenzyl, 3-
aminobenzyl, 4-aminobenzyl, 4-dimethylaminobenzyl,
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 CH;, 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

(¢) When R' and R? are both difluoromethyl, then R’ is not

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

14
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35

30 atons or conbinations thereof, a heterocyclic
group, 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.g.
3-thienyl, 2-thienyl, 3-tetrahydrofuranyl), which is
35 unsubstituted or substituted one or nore tines by
hal ogen, aryl, alkyl, alkoxy, cyano, hal ogenated

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

al kyl am no, dial kyl am no, or conbi nations thereof, 15
aryl having 6 to 14 carbon atons, which is

uns ubssdrialiNe.di 001705728 5filed Qe RBeOIE: 2007, al¥B desclokd¥RSmPYunds within
hal ogen, CF3, QCF3, aIkyI hydroxy, al koxy, nitro,
d@?ﬂ?ﬁ@ﬁ@&ﬁ@%ﬁl ethylenedloxy, am no, al kyl am no,

di al kyl am no, 5 hydroxyal kyl, hydroxyal koxy, carboxy,

cyano, acyl, al koxycarbonyl, alkylthio,
al kyl stHeptnésapt inventiky irclidphomypoungheifaxmpladtyl am do
(e.g., acetamdo), and acyloxy (e.g., acetoxy), or

combi nations thereof, parylalkyl having 8 to 16 carbon
atons, which is unsﬂ%ét h or 10 substituted
preferably in the aryl one or nore tinmes by
hal ogen, CF3, OCF3, Ky NYTH BT koxy, nitro,

nmet hyl enedi oxy, ethyl;gedloxy i ffO, alkylan1no

di al kyl am no, hydroxyalkyl, hydrox aIkoxy, cﬂFboxy,
cyano, acyl, al koxycarbonyl, al kyl

al kyl sul phi nyl , al kyl sul phonyl , ﬂRenoxy, acyl am do
(e.g., acetam do), and acyloxy (e.g., acetoxy), or 15
cweidveinat i ons t her eof, a partially unsaturated

car bogycl i ¢ gl’(@;ﬂérf cgﬁ{gﬁ at14 C fgrl? ogtﬁ]onﬁy one(gr'rgér’e

cyclo xenﬁ?

tetrahydr onaamhgrywps arev»hpla&bdl if eMﬂhdeQsSE)} 1aeWedHOér —C=C-
substituted one or nore tinmes by hal ogen, alkyl, 20

al koxy, ni &#YPScyano, oxo, or conbinations thereof ,
aryl al kenyl having 8 to 16 carbon atons, wherein the

al kenyl portion has wup to 5 carbon atons, which is
unsubsti t utaéwl bfrvn%bg)t canbaschtome mhichly ubstifuted lobe e mpre times

portion,
al koxy, ﬁhg% ?h} eneg¥g§§h8g5ﬁ“F%%Eﬁ#@g§¥gﬂ9é%rmom
am no, aI kyCHEﬂ:Hﬁ gr(oilpalabeyrbﬂacadon 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,
alkoxy, cyano, halogenated alkyl (e.g., trifluoromethyl), nitro, 0xo, amino,

alkylamino, dialkylamino, or combinations thereof,
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hydr oxyal kyl , hydr oxyal koxy, carboxy, cyano, acyl,

al koxycarbonyl, al kylthio, alkylsulphinyl,

al kyl sul phonyl , phenoxy, acylam do (e.g., acetam do),
and acyl oxy (e.g., acetoxy), or conbinations thereof;

30 a heterocyclic-al kyl group, which is saturated,
partially saturated or fully wunsaturated, having 5 to
10 ring atons in which at least | ring atomis an 16

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

hal ogen, aryl, alkyl, al koxy, cyano, hal ogenated

al kyl  (‘e. g.arylthabihk Q6 PBABYH dtomB] WHiBh isQhQubsBitddr substituted one
al kyl ami no, ~ di al kyl ani no, carboxy or conbi nati ons _

t her eof and@r8roratibss by halegen; GFy RETS afiivkyhydreay: allexyppyitro,
hal ogen, o o) t hatd ' i :
Cycl oal kyl AT TUREEy i ARTAIRT AAps, MPARRL: A Mytamin,
cycl opent ylhetitoxlalbyldhydryrolatioxppopthwsy.hoyhng, avyli dkoxysarbonyl,

nar ogen. ot B R BN PhBFREEFeRm P Faen Sl (e

al kyl havi ngetdmido),4né aEexy @igOnBetoX¥)| Gftohtbinations thereof,
unsubstituted or substituted one or nore tines by
hal ogen; R3 is -(CH2)"OR5, -(CH2)nSR5, -(CH2)"SO2R4,
- (CH2) "NRS lalk%q%ggto 15 cdrbof AR EHINRRIRR is unsubstituted or
- (CH2) NNR6SCRR4, - (CH2) "NR6COR4, or - CH2CONHSCR?R4: R4

i s al kyl havbstigntad prefetably mrthoaryhp@tien,wing @hmioge times by halogen,

unsubst ut u S t ' b .
hal ogen, oi‘gg’%ﬂcg‘%‘cﬁ%’ h%#?%gllﬁgggrng% ’rmvﬁtt]lgyrlée#eﬁq%%’ é{hylenedloxy’
opti onal | y aetieo, atkyhantieo, -dEHTHR o gl yalps/akkiyE hyérok gatletkyi ¢arboxy,
each case b - CH= or -C=-C oups, , al koxyal kyl

i g3 t SVE Bk b Al e B sRel il yiphons
substi t ut egheityOdcyliiigo td MBRelabhidtd] £YQBY10RX Q.. Mdcetoxy), or
conmbi nations thereof 25 wherein optionally one or

nore - CH2CIRMbERbRRs<heiref r epl aced in each ~case by

-CH=CH or -C-C groups, cycloalkyl having 3 to 8

carbon atons, which is unsubstituted or
a partially unsaturated carbocyclic 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
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substituted one or nore tinmes by hal ogen, oxo, alkyl,
or conbinations 30 thereof, 17 cycloal kyl al kyl havi ng
4 to 16 carbon atons (e.g., cyclopentylethyl and

cycl opropyl methyl ), which is unsubstituted or
substituted one or nore tines by hal ogen, oxo, alkyl
or conbinations thereof, 5 aryl having 6 to 14 carbon
atons, which is unsubstituted or substituted one or
nore tinmes by hal ogen, CF3, OCF3, aIkyI hydroxy,

g: t;lxg’m n otﬁ gﬁ? Qj g‘e g%,/n!wﬁg:% MP%@&% lRl'}eﬁQl sdtitgt)éx one or rrrl](())re times in
hydr oxyal kqpse/heté‘ramms ortioN 8N Aalod&y hryl, AMKO AWK haNG,,
al kyl t hi o, aIkyIsquh?nyI alky?&%Iphonyl

al kyl sul phénipgerated aky] (¢.2.1 milonmgrspingl, niteo PPN, Rlkylamino,

aryl sul pho
aryl sul pho %,ggn%g &Tboxg% Hg&%lggc% ﬁ&@fgﬁ@ﬁgﬁé ,gltuted in the

acyl am do (akygportian éy aalbga) px@rgamc gl axnpifagiogs thereof, or
acetoxy), or conbinations thereof, 15 aryl al kyl

having 8 to 16 carbon atons, which is unsubstituted or
subst i t ut edypbskelaikil havirng 4 dod 6a:ﬁijb|on Iatblirtsi (e.g,, codiepedtylethyl and

nmore tines by halo al k
al koxy, nit%¥ Oprﬁevﬁvqe@egﬁs}ays “‘EP'PF;PHE of S&%lmteﬁ%ﬁ% more
al kyl am no iinelisal hylogs, BRo, A4l bPoHMiKatlons théFoeXyal koxy,

carboxy, cyano, acyl, al’koxycarbonyl, alkylthio,
al kyl sul phi nyl , alkylsulphonyl 20 anlnosulphonyl

phen 0X¥2, a%’ !11 )hqgln% 184 cafdbht ta%msdg rch sg’&as«YilrLRé(cV or

(e.qg., et ox onbl nati ons’ t her eo

het er ocycl |sub@1maponaM|Me iimesby harl@gead partially
saturated or fully wunsaturated, having 5 to 10 ring

atons in which at least 1 ring atomis a N, 25 0 or S
atom (#. g. ,is ICHD.ORY- (CI%),ISPMS S0FH,),SHREI L @AY RTRI; THHCO,R?, -

1,3, 4 thladlazo%ﬁf%ﬁo S un§ubst|tu%ed Qr
subst it ut e§t6RE f%Ht)PIT'\%§OG (e COK Ve (€. g. |
phenyl , netdycenanydr? al kyl, cycloalkyl (e.g.,

cyclopropyl) cycl oa kyIaIkyI (e.qg.,
cycl opropyl nmet hyl ), al koxy, alkoxyalkyl (e.qg.,

et ho’ii“mst hgl Al)(yl h%¥%2cf to rl@ ﬁggrpgtgr%g uﬁl J?lylg ux(s%b&ut’uted 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,

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,
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30 trifluoronethyl), hal ogenated al koxy (e.g.,
trifluoronethoxy), nitro, oxo, amno., alkylamno,

di al kyl am no, am nosul phonyl, heterocycle (e.g., 18
pyridyl, piperidinyl, thienyl, tetrahydrofuranyl,
pyrazinyl), heterocyclic- alkyl (e.g., thienylnethyl,
pi peri di nyl carbonyl nethyl ), or conbinations thereof,
or 5 a heterocyclic-al kyl group, which is saturated,
partially saturated or fully wunsaturated, having 5 to

0 or S at oty kKR heraRa b 1 sofhos inSlsebt by B and

or nore ti @Slof)%pyﬁﬁb@lﬁﬁ%[&qyGﬁduﬁstﬁ@t@& bofubbtuikaloR86 more
aryl, al kyl, al koxy, cyano, hal ogenated al kyl (e.g.,

trifl uor omdtmspIby halgieer. @xo.oalleyl oppembinatigng yhesgpfno, 10

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

cyano, or coylhianiagiédnd4 tirboratbmsambiciRE unsullditutdd alsidydtituted one

having 1 to 12 carbon atons erei t.ional | ne or
more = Grparaorg ARETR BRath.bF Sk ARG e af: Bl
- CH=CH or mdthylénedWx9LfBylemddiokly, inaivibdkylarhdo lBalk ko,

atons which i.s subpstituted one or nore tinmes 20 by

hal ogen, oXWdrogyalkYnbydiayabesy+REROS¥f cyie ey lnalkoxycarbonyl,
optional |y ;33&hRY, alkPk8iphint; ulpHE Pt A FpHORRh RIGRE o
in each caé@aﬁy -%&28%& ggr?%§%%pgfgﬁpsfﬁﬁgffbxyalEy?’
havi ng 3 t &1&SEaNBorCAts8QeNENi arbilsklphenasidistei g (b SQrNH-),
25 substit , I: Yy R NP

conbi nati on%é%gﬁrga?%o%lsﬁé&gl‘dﬁ&g%té? ’o4ngl%ll6§9§(;(?f§ Pgr’%r}r%l?%(y’

- CH2CH2- graoyipmidar(e.gr, epdtanild),iand eqddxy (e gs acdyxy)GhieGhibinations
or -CC grﬁugé, cycl oal kyl having 3 to 8 carbon

atoms, whi ¢H'F¥’ unsubstituted or 30 substituted one or
nore tines by hal ogen, oxo, alkyl, or conbinations

t hereof, 19

arylalkyl having 8 to 16 carbon atoms, which is unsubstituted or
substituted preferably in the aryl portion, 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,
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.,
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cycl oal kyl al kyl having 4 to 16 carbon atons (e.qg.,

cycl opentyl ethyl and cycl opropyl nethyl), which is
unsubstituted or substituted one or nore tines by

hal ogen, oxo, al kyl or conbinations thereof, 5 aryl

having 6 to 14 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 kyl am no, di al kyl am no,

hydr oxyal kyl .. . hydr oxyal kpxy,. carbo cyano, .acyl .
al koxycar bg’ﬁw i - IpF ktg'ﬁ?(%l teﬁ?@%‘gﬁdfaﬁ%ﬁ Yp: aziny, Heterocyclic-
al kyl sul ph@rkyl Ge. gﬁutkﬁéh)‘ﬂﬂﬂeﬂﬁyt}rﬂ)ﬂd’él‘ldIhy(c@rb@nylmew&wﬂibmanons
C2H5S2NH- ), aryl sul phonam do (e.g., C6HS5SO2NH ),
halogenate&“ﬁﬁﬁﬂgulphonan1do (e.g.,

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

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

15 aryl al kylhetsengielig-akyl group, which dnsatraing, pavifally lsatugated or fully
gg???g;l t g%gg(t)u%ted %‘dl?f,% Sttéiltlggin ];n%rlgpvlh}/ce;gé lea% %r_%ngyatom is an
al kyl, hydiNo®yor Sazitkmxvyhlch]nstlrrﬂubsﬂﬁttd‘w&r&nBQmﬂEd/one or more times in

ethylened| AXY, am no. n no, am no,

ol oo ke Hefer e Ry bl Bodeyt Bt SR Vansy |

al koxycar bﬂﬁlﬁ%ena&ﬁ‘ﬁlﬂy‘ tH%J mﬂhkﬁbh}%mylahhﬂ&)bl 0x0, amino, alkylamino,
alkylsulphon am nosul phony henoxy acylan1do

(e.g., acetl® y&g)mo,g,qﬂpoa)éw @wg,b nglogs theregé anddonysybstigyted in the

conbi nati o tero
St ur ared Qggiéh%f»ﬁ); hfbo il BlOEYEibL & %%ggnomhg@of find
unsat ur at ed, having 5 to 10 ring atons in which at

IeastR; rln atomis a N Oor S atom(e.qg.,
3-thieéenyl, "2-thienyl, 3-tetrahydrofuranyl, 1,3, 4-
thladlazolyl) whi ch is unsubstituted or substituted
one or nore. tjnmes by hen

met hyl phend} kty haamzw to lgya’fg’gaﬁmasr“f%reég 'ogfiéfvﬁy sfs%/ PE,

cycl oal kyl atMyH.{ 8rclips are Y& 188 APy ABLWy)-CHLIPXH -3 -
al koxyal kyl (e.g., nethoxynethyl), cyano, hal ogenated

al kyl (e. gg“mp%rlfluoronethyl) hal ogenat ed al koxy
(e.g., trifluoronethoxy), nitro, oxo,

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,

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

thereof,
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20 am no, al kyl am no, di al kyl am no, am nosul phonyl,
heterocycle (e.g., pyridyl, piperidinyl, thienyl,

t et rahydrofuranyl, pyrazinyl), heterocyclic- alkyl

(e.qg., thienylnethyl, piperidinylcarbonylnmethyl), or

conbi nations thereof, or 5 a heterocyclic-al kyl

group, which is saturated, partially saturated or

fully wunsaturated, having 5 to 10 ring atons in which

at least | ring atomis an N, O or S atom which is
unsubstituted or substituted one or nore tinmes in the
het erocyclic portion by hal ogen, aryl, alkyl, alkoxy,
cyano, 10 h@bl@@leplatk@dh@hd@/ct to(165. cgrbontardrﬁsi eQf, Qpﬁblbhylk})lethyl and
nitro, oxo, aim no, am no, dial kyl am no, carboxy

or conmbi nat%ﬁgmpwgre ) Fhthdt “%SHB%WF%%%' pijutpggne or more
al kyl port 't%s%hlaﬁal B8R0, MR or SHABIRatioRs HeRFBI Nat i ons
thereof; R6 Is fS al kyl "having 1 to 12 carbon

at ons wher ei n optionally one or nore -CHzCHz- groups

o ol £01 2SR o 8050 an ki Qs 56 icad SRuted one

20 al kyl ha carbon ato
substi t ut ecbrmwe omestoy kaldogeneSF;, DL M allodgrydraoypalkeny, nitro,

conbi nati ons er of wher.ei n. opti anal |y . one o re.

S bo. | oS iR ErsionR s ARGy fielifino,
or -C=C gr (W'Bﬁ)»(yalgﬁ ﬂ}dﬁ&%’éﬁdoky |cah)@)(%"l@’ar% , byl &lﬁ@(rybzﬂﬁonyl
atons which is unsubstituted or stituted one or

nore times ay1thies allelsulpbigyl, alkylselghenyvhalkbwiphonanidefe g-.
wher ei n optdeRa), Ny- Ct'f‘z@l g@zb@i’f)ea dfth'é%ml&{ @L&IOSC&F S?O%\JH 9,

replaced in eac case CC
cycl oal kyl }hh)gmaged&ryleulahmnme&t ols- CeWﬁC@zNH i;phenoxy,

o ogen. oo e BideyF £t dtigRl aB Ry TS ol k83, oPbombinations
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;3, OCF;, 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,
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t hereof, 5 cycloal kyl al kyl having 4 to 16 carbon atons
(e.g., cyclopentylethyl and cycl opropyl nethyl), which
is unsubstituted or substituted one or nore tines by
hal ogen, oxo, al kyl or conbinations thereof, aryl
having 6 to 14 carbon atons, which is unsubstituted or
substituted one or nore tinmes by hal ogen, CF3, OCF3,
al kyl , hydroxy, al koxy, nitro, 10 nethyl enedi oxy,

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

Y oy s ansind WA KR 1af Ror e isriiGRoL, h&&ocycle (e .
al kyl sul phasyyidyl, pipernainyl, tlﬁ&fg{ll et 9drourhyl, pyRGalyBTheebeyclic-

and acyl oxy (e.g cet ox or _conbi nat'i ons t her eof,

15 aryl al kyalkxh a% nﬁueswl%eﬂ){sd RiBFTistRY carbany Imethyly for pembinations
unsubsti t utggd.of o substituted preferably in the aryl
portion, one or nore times by hal ogen, CF3, OCF3,

al kyl', hydroxy, al koxy, nitro, nethylenedioxy,
ethylenedlo vyl a

Pyl oxyal ko TestpSELa Ry b aftor pRBhREgprated o fuly
al koxycar bamygdturagddkydvidy Do 1@l dmgl asothpii \ﬂbﬂ:h at least 1 ring atom is an
alkylsulphonyl 20 phenoxy | am do

acet am do) 6(ﬁar 859%%91 C(hés ynsu %ggétleggwuebsrémted one or more times in
combi nat i onge BQ%@%&fhc pBrtfdR LS HARYE, | Ias:yl QJI%HPalch}J eﬁmbs
saturated, partial saturafed or 1y ~ unsaturat ed

havi ng 5 t o‘lamenatﬂbalbxldﬁg irmuﬁmmﬁhﬂb nlltecawo,lanrmmgilkylammo
atomis a o0

2-t hi enyl , Iﬁé lt(étérpg}]y%ﬁ g?x?rog% I’ng%qsgﬁérlpésfeam{/lor substituted in the
unsubst i t utatidyl portisulbg thalogte dxorgamy, oncsmebihativas theyeof;

hal ogen, aryl, alkyl, alkoxy, alkoxycarbonyl, cyano,

hal ogenated al kyl (e.g., trifluoronmethyl), nitro,

oxo, ami no,is @&l kyl am no, di al kyl am no, or conbi nations
thereof, or 30 a heterocyclic-al kyl group, which is
saturated, partially saturated or fully wunsaturated,
having 5 t chllé@ llﬁ\hﬁ%l & PZ.'@arBd‘h AL Yhalein SRShalily drle'dd more
atomis an S atom which is unsubstituted

or substit uf&dC Hm@r@wpsm wplatedels epgh cashby heHetble pet¢EC-
portion by @a}ogen aryl, al kyl, al koxy, cyano,
halogenatea; I)kyl (e.g., trlfluoronethyl) nitro, oxo,

am no, al kyl am no,

alkyl having 1 to 12 carbon atoms which is substituted one or more times
by halogen, oxo, or combinations thereot 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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di al kyl am no, carboxy or conbi nati ons thereof and/or
substituted in the 5 al kyl portion by hal ogen, oxo,
cyano, or conbinations thereof, whereinif R3is

- CHZCONR6R5, R6 is other than H and 10 nis O to 4
(e.g., 1 to 4 or 2to 4); and pharmaceutically
acceptable salts thereof. In accordance with a further
aspect of the invention, the R4 group of the 15
conmpound of forrmula I is an alkoxyalkyl having 3 to 8

carbon atons mﬂ% ﬂﬁv t|tuted pr substjtute

one or o &YEORIsH aying A 18 GerarooB Mo MBS AbhHLPI S o
thereof  wh@pRinte®Bid ROk YimQE‘Sy aarog@r 8x0. @t@pldr- combinations
groups are replaced in each case CC
groups. 20 theieefecordance with a further aspect of the

i nvention, the R5 group of the conpound of fornmula. |

is an alkoxyalkyl having 3 to 8 carbon atons which is
unsubsti t utegdioalkylslkiybbdving €6 I®reerbon ammse(elgi, vpdofmntylethyl and

hal ogen, oxo,, or comii nations thereof erein

opt 1 ona 1y cSHeSEpTRBM. WS Eipigh el Sribided cnser more
each case himesGyheldgenloxo Gl ofEahtARatiodd tHeFeolCCOr dance
with a further aspect of the invention, at | east

of R, R4 G¥Y rhsvmgﬁ to & parben atoms, vehigfisamgbsiiured ogggh?ﬁtuted one
which is supstdrd H&egbyuartt?énoeﬁﬁ@i@g, A ydRSReL1K SR Ritro,
ne of R, ﬁé, R4 or “Rb

trlfluoronethyl or at | east _ _ t
in formul a methxderacdrvett/eetbsdgmkhoayaanklyb, aligfaipovhilkylaingo,

substitute g al kyl ot her
trifluorone ﬁolxyggg g%pa{)xr?' ag(gé rd %lr)(r%c% \Xraéqr’r%%yl’falk(txﬁcarbonyl
aspect of taltt@lthra)velkyllsﬂphmﬂsallkylsﬁlphm;tl hkndxy, acylamido (e.g.,

aryl al kyl r h i s substitut b henyl . In
accor dance a\%: Bjﬁy\hfaﬂg Fwe?xya@ﬁe Bt ‘Hé’y F’??U@H%{'i‘sdh?re‘é@
| east one of R4 and R5 in 5 fornula | is aryl
substituted by al kyl sul phognam do (e.g., CH3SO2NH ,

C2H5SO2NH )arylalkyhha¥ing SHe A § sri@en plemg, Whle% [mephatituyed qsy
hal ogenat e@u?&&ﬂt@&ﬂ)t@&%ﬁnqge a9 Yorbk ¥he oMbeltinhe by halogen,

substituted by am nosul phonyl, “or a heterocyclic gfoup
which is suHstOER etkybhadrony, atone, rtifrorerethyleredicayyeh’giedioxy,

(e.g., net Q%)%Xo a kyYarr}u’lo dYa(fky?z‘?nltilﬁX,l h}ﬂi?dx%hlkyfx%rgg};aﬂpéﬁly,) carboxy,
cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl,
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), which is
unsubstituted or substituted one or more times by halogen, aryl, alkyl,
alkoxy, alkoxycarbonyl, cyano, halogenated alkyl (e.g., trifluoromethyl),

nitro, 0xo, 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 | ring atom is an
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cycl oal kyl al kyl (e.g., cyclopropyl nethyl), hal ogenated
al koxy, am nosuphonyl, 10 heterocycle (e.qg., pyridyl,
pi peridinyl, thienyl, tetrahydrofuranyl, pyrazinyl),
het erocyclic-al kyl (e.g., thienylnmethyl), or

conbi nations thereof. In accordance with a further
aspect of the invention, nin formulal is 0 or 1. 15
In accordance with the nmethod aspect of the invention,
there is provided a nethod of treating a patient

(e.g., a | such as. .hunaH%.sufferin froma . .
di sease st AL PES GO Whishi? YuRsEEh AR PP 5810t egmore times in
decreased ahMRiBY\RIS paidh®f haldgéreasgchikylt dlikes6] ¢yahar

PDE4 | evel s, conprijsjin adn1nistering to the patient a

conpound s eRBEEREES 2brh(e-Be riuoRpRURYS NiER: 6K etaYne, glkylamino,
formula 1" :4i Al lardRoRrbdkyldr c%hﬁa%ns%é&*aﬂd]%ﬁsﬁﬁit‘;&d in the

al kyl having 1 to 8 carbon atons ereln optiona

one or nor elkyl GpRCKDY hglogen oxarcyarce pt expelindtione theteo€ase
by -CH=CH or -C =C groups, 24 alkyl having 1 to 8
carbon atons which is substituted one or nore tines

by hal ogen,whexdin (iR’ do AAHIGONRIRS, Rhgrogtef thah &f; ahd
optionally one or nore -CH2CH2- groups are repl aced
in each case by -CH=CH or -C=C 5 groups, cycl oal kyl
having 3 to 8 carbon atons, which is unsubstituted or
substituted one or nore tines by hal ogen, oxo, alkyl
havi ng' 1 t ds Atxhfdnl ot ond tof); eeshbi nat i ons t her eof ,
10 a heterocyclic group, which is saturated, partially
saturated or fully wunsaturated, having 5 to 10 ring
at ons pharmdveatically a¢cepablekalts thereaff om i s an

In accordance with 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, 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,CHj,- 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*or R’
in formula I is a heterocyclic group which is substituted by halogenated alkyl other than
trifluoromethyl, or at least one of R, R’ R*orR’® in formulalisa heterocyclic-alkyl

group which is substituted by halogenated alkyl other than trifluoromethyl.
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N, O or Satom(e.g., 3-thienyl, 2-thienyl,
3-tetrahydrofuranyl), which is unsubstituted or
substituted one or nore tinmes by hal ogen, aryl, alKkyl,
15 al koxy, cyano, hal ogenated al kyl (e.g., tri
tluoromethyl), nitro, oxo, amno, alkylam no,

di al kyl am no, or conbi nations thereof, aryl having 6
to 14 carbon atons, which is unsubstituted or
substituted one or nore tinmes by hal ogen, CF3, OCF3,

:lt Ezl ehle% gv}éegﬁ{llﬁagé}{tg‘er%;ﬁ%& Fﬁ-lg ug\?%hh%gﬁgem %%(r}{ﬂa I is a arylalkyl

hy@uexmathky bubstiibd &% pabdgexy, carboxy, cyano, acyl,
al koxycar bonyl, al kyl thi o, al kyl sul phi nyl,
al kyl sul phonyl , phenoxy, acylam do (e.g., acetam do),

and” acyl xtddRe Lith aafﬁﬁﬁépéx;)ect &fﬁg@ m@mw atqévbnét fnﬁ 98fand R in

25 arylal kyl having 8 to carbon atons

ufesmbletliis @nybsﬂlb@rtuteé bbstkwtsulpédnapnécﬁ @r@lﬂ?ISI;SOtNPheCﬁiaﬁozNH )
por o

aiirR/Isrll%ﬂ%nag} o §e Sb I\r}ﬁs) xyha 0&&15&% déxlglglgg%}mldo 'arylalkyl
etvhgch mdmmyd by aﬂihfd)@ulplﬁddy]/ |oamh6t@r0c§1¢l&| éfydpﬂﬂhlﬂhhs substltuted one
hydr oxyal k & Y Iko cargu%y,

a r@ﬁ?é'&}%%ﬁﬁ PIKY xme i)pwcllﬁ% yl (e g., cyclopropyl)
akJeYdaB MR 0§ C}%Q)p%ﬁ/m&}{yl) e)ﬂx‘%ibélOaﬂ‘ﬂtéipalﬂ(ﬁ(ygammosuphonyl

acet am do and ‘acy (g ., acetoxy %

chaitroaetd Gits Pb’ﬁé)rleb‘i’e“ sylathwavlt fesrahydrgy s@vh paragidyl),

c ms, (e.g.,
HEREEKEL o AL BnBRI YD, brobfbi PR ALE
tetrahydronaphthenyl) mhlch i's unsubstltuted or

21 Koy RS g e B AR o by O or 1

aryl al kenyl haV|ng 8 to 16 carbon atonB mhereln the

al kenyl portion W@ up . to 5 carbon atons, [
unsubsiidFeRrencH Wi d’bf‘s‘PF‘ﬂ‘B‘i‘ aweghdtths lab¢rylopntherten%prawg¢Pd a method

p@ﬂ' tFéaQﬁ‘g gzﬂf‘enp(fe ST BarhmABsicRYs DRLALS @uffé\llrk,gytirom BYie 6K tate (e.g.,
koxy, 10 nitro, methyl enedi oxy, ethyl enedi oxy,

amf:mgry mp@ymm)ﬂgvolmnm q@yrea:mdnqﬁMPhggml@)@ydy]okylpcreased intracellular

a?’lgl;:/i@ ?%v%llsk W %ﬁ% *?ﬁﬁmest?r;'{l‘i?gI Fok tl]%s%e{tleﬁ 0 n;}]%%ﬁﬁ‘p QQXJted from the

a@ymmmmmﬂmémﬂ@gtoﬂamewdhldo) and acyloxy (e.q.
acet oxy), or conbinations thereof;

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

10 ring atons in which at least 1 ring atomis an N
0 or S atom which is unsubstituted or substituted one
or nore times in the heterocyclic portion by hal ogen,
aryl, al kyl, al koxy, cyano, hal ogenated al kyl (e.g.,
trifluoronmethyl), nitro, oxo, am no, alkylam no, 20
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, or cycloal kyl al kyl

havi ng 4 t aidfhsasdpid 83&95&1 E(t&ngwhlcﬁyélidb@tﬂmeﬁ logié bythore times
and cycl oprop Inethyl , Which is unsubstituted or
subst i t ut e&yméf’m o PeconpEnationp thepppt I'YéFng’éW“Om!b’ one or more
al kyl or cophi [ .
4 carbon at gﬁr)r{vs@lag g?%]% fdrskerﬁﬁg%egslﬁg?dgftgﬁé ljg%/_csu sti t_lﬁ eé(;
one or nor eraupres by hal ogen; 30 R3 is H, 26 al kyl

having 1 to 8 carbon atons wherein optionally one or

nmore -CH2CH2- groups are replaced in each case by

- CH=CH or cyélsalkyl lgr@PPRIe 8Zabl Wonltawhith 1s]ud50b5&nﬁaf(b'0n
atonms whi ch |s supstituted .one o nDre ti

hal ogen, oXBUSUBHCCIAT MATT BIRES Prodlessr, Rifep V'nhavmg L to 4 carbon

0pt|0na||yaRﬂ%<9%oHBﬁﬁﬂmm@H%@HQ groups are replaced
in each case by -CH=CH or -C=-C groups, 10

cycl oal kyl having 3 to 8 carbon atons, which is

unsubsti t Uta%qteﬁfcl%/c %cué:}éﬁﬁ W‘Er%tdls Utrral¥ld, %@%ggﬁ?ﬁe(pgr fully

hal ogen, oxo or ’conbl nati1 ons’
aryl al | cyl uhsmmratgd mavmglsaodarring ratcmtsormvhiqmit ¢dasti Isring atom is an
15 subs

unsubstitu r.abl

portion, E\g 19T %T%tplél (Flg lﬁg}’ %‘]%B E 3a g%tll()gfilro ranyl‘}l \>//h1ch is
hydr oxy, latlklwbﬁlruféﬂtog @ublsgﬁlltéd)ﬂne aemﬁe@étymeﬁﬁmh(l%ree ir@dxykyl,

am no, a am no, dialky ydroxyal kyl , .
hydr oxyal k@RPXY.CalAtbR 90%%63 lky?éecgji mﬂamease%ar BigAy$x0, amino,
al kyl thi o, afdykalisd! Rk Mthino 2bl¥indiHaRbRWereo P heNy |,

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, 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;, OCFs, 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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phenoxy, and acyl oxy (e.g., acetoxy), or conbi nations
t hereof, 20 heterocyclic-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 N, 0 or S atom which is unsubstituted or
substituted one or nore tines in the heterocyclic
portion by hal ogen, aryl, alkyl, alkoxy, cyano, 25

hal ogenated al kyl (e.g., trifluoronethyl), nitro, oxo,
am no, al kyl am no, dial kyl am no, carboxy or

conbi nations thereof and/or substituted in the alkyl

portion by djak@dsuns@xaied CX®BSycliO krou@HaliAatsite Mg carbon atoms,
t her eof alkoxyalkyl haV|n9 3 to 8 carbaon atons,
O

30
27 - C( ) R4, (e-&(¢ ergdyhespry) ryclohgxadienyippadanyl andytrabmdronaphthenyl),
-(CH2) " S%% 1s u(x ﬁm[@@%?@u&h%%%%? mor%men alkyl,

- CH2CONHRS, -
CH2C(]\IHSO@RZUX)'51IR4 qysncalov(gIorlqambmgthnSttberqcﬁ car bon
atons which is unsubstituted or substituted one or
nore tines by hal ogen, oxo, or conbinations thereof
wher ei n Op@'l@lhé’ﬁ)ﬂ Maﬁﬂ@S oF 1 &rbonr eﬁbﬂ%er@ﬁ QiéFbﬂ(@ﬂS/lQ)ortion has
replaced in eagh case CP;CH— -=C 19
al koxyal kyI"PHaVicA§°B aiOWsWEI& oPsub e Shstirited preferably in

unsubstit Uttﬁé’ar?fporﬁ&p%hé bheR tf?ﬁ@ b@lrhamgéﬁ aﬁl&ﬂqﬁ'dhﬂ(y, alkoxy,

halogen 0X0, Or conbi nati ons ther éof

optionally RS n@ﬂ{hx}meéloxmlu@wd@mmnaraél%mmacbdkylnmmo
each case h?grog%%ycf% r}glﬁ:(_ \MSW: caﬂJoQgp n&'%c yzﬁl((?)gjalé%l)nyl

having 3 to ato nsdbs itu
substi t ut edilkyrlthiooalkmsulehmb/l:re&ybylphaixb,gﬂnnome;qylzahlldy Ks.g.,
or conbi nati gons. ghereof cloalkgpalk

16 carbon AFOAEYPY 3 acy&/@i Bert PPN %g}?gla\(lgggthereo

cycl opropyl net hyl ), mhlch |s unsubstituted or

2:Jb§gln%lu:§?a1 @Eocgl%lé(‘r éliﬂyl group, wsfncq'yls rslgtl!lr%%%,n f)art?zﬁ?y’ safaulrzt(tgé or fully
unsaturated, having 5 to 10 ring atoms in which at least | 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, 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 | to 4 carbon atoms, which is unsubstituted or

substituted one or more times by halogen;

R is H,
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aryl having 6 to 14 carbon atons, which is
unsubstituted or substituted one or nore tinmes by
hal ogen, CF3, OCF3, al kyl, hydroxy, al koxy, nitro, 25
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, al koxycarbonyl, alkylthio,

al kyl sul phi nyl, al kyl sul phonyl, al kyl sul phonam do
(e.g., CH3SC) 2NH, C2H5SO2NH-), aryl sul phonam do

(e.qg., C6H5 H.), halo enated | sul phanam do

(e.qg. M@&NM §‘ ‘é‘h%i%?s “%‘6% “Qﬁﬁ% LT grore

acet am do) C@HdH@-Cbe@S)ére(@pﬁeed 16%3&1@&3(3 by OCH=CH- or -C=C-
conbi nations thereof, 28 arylal kyl having 8 to 16

car bon at or80ub#hi ch i s unsubstituted or substituted
preferably in the aryl portion, one or nore tines by

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

nmet hyl enediabiy haendy ted edbaxatpms midhrimubaﬂiﬂu;eﬂa)m: pomore times

glyg:qul an 31 E{E%% a?fg%wg?fnax S&Z}(%/rf: »ghe¥ém %gtrlonaﬁy one or more

al kyl sul phl @Y—lch@J dedbpgsakdfapraydd, in eadh dagsby PORAFH, or —-C=C-
phenoxy, acylam do (e.g., acetam do), and acyl oxy

(e.qg., acé¥¥), or conbinations thereof, 10 a
heterocyclic group, which is saturated, partially
saturated or fully unsaturated, having 5 to 10 ring
atoms i n wiyeloalsy! haxist3 to Srdarhynatosms, wWhich iNnsuiggtigtedsor
atom (e.g. e ;
1.3 4- t hI as Isatlié;lf:(?{}%{e or vl\'ﬁorg ﬂhl%@gkﬂglg%en I)% M%L g; y&ﬁlmﬂltlons
subst it ut edheasd, or nore tinmes by halogen, aryl (e.g.
phenyl, nmethyl phenyl), alkyl, cycloal kyl (e.g., 15

cycl opropyl), cycloal kyl al kyl (e.qg.

cycl opr OpylaWilEltlyll Havin@l KX ¥% carbdh K@ﬂéa\tvkﬁéh is(s@bstituted or

met hoxynet hyl ), ano, hal ogenat ed aIkyI (e.qg.,

trifluor Oﬁéf‘hﬂ“}te plrgfeéz&éh@ttggarg Rqﬂwn (08¢ gt more times by halogen,

- trifluor ongiiReXYroxh Jlﬁ&’y, ﬁ’%@ metﬂmeﬂé&lo@l gﬂﬁyl@ﬁ@cf@(’y, amino,

di al kyl am no,” ‘am noSul phonyl, heterocycle (&

pyri dyl, p|afﬂe/ﬂardnﬂ,wlalkylhmmyhydrow}kahwdmﬁww carboxy, cyano,
pyra2|nyl) e roc

t hi enyl et hac?l gl ﬂyzilzlg)élﬁb liyqs% ;ﬁur}y)l alkalrlsulphonyl, phenyl,
conbi nat i or]ﬁlend)dyemﬁklfcyloiy (e.g., acetoxy) or combinations thereof,

heterocyclic-alkyl group, which is saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least | 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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a heterocyclic-al kyl 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, O or Satom which is unsubstituted or substituted
one or nore times in the heterocyclic portion by

hal ogen, aryl, alkyl, al koxy, cyano, hal ogenated al kyl
(e.qg., trifluoronethyl), nitro, oxo, am no,

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

th f d it sal t 4
nal ogen, o700 Byeor s BB ltahe- (Her St - hushor. -
RS is H, ZQCHE)KNRSIWEI\GM@QRP ocgcgmrmﬂaﬁ -@HQ@@NNRéT-Gi n
optional Iy one or, nore CH2CH2- groups are repl gced

in each caseHpyNRISQRYY- (NG gPOIECONBI QR

having 1 to 12 carbon atons which is substituted one
or more times by hal ogen, oxo, or combinations
t her ed¥’ mher@kﬂf@pmgdnaﬂkymbn@awnwnﬁn@nsu@k@ﬂhﬂmdor&mﬁnuwd

o oubs, 10 °RF RoRGE T NGRS okl dhae virein

whi ch i s upptikisllyboué sdmore -C$MUHBbH droipsdrampladdd iiRa¢h case by
times by hal or conbi nati ons ther eof

wher ei n opffgﬁéﬁiy“‘%ec BO4BYe - CH2CH2- groups are
replaced in each case by -CH=CH or -C=C groups, 15
cycloal kyl having 3 to 8 carbon atons, which is

unsubsti t uta&@xmlkylehawgg Bte/f sarbomatonys whick it yngelstipyed or

hal ogen, stnﬁ.lt%%ne qunfa;?gpll ggg,: hﬁg%eﬁ"é éhgg(}‘([%b.léglons thereof

cycloalkyla car
cycl opent yl“ékh:yd o;armiallyzgmal @ pap yCHET Hiy [giqupshieatplaced in each

unsubstit Utcgs% b /r—(ﬁﬂ%c'!-tl-l grl'l—tCeE%-ogpoeupg,r or e

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 (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, CF;, OCFj3, alkyl, hydroxy, alkoxy, nitro,
methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, alkylsulphonamido (e.g.,
CH;SO,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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ti mes by hal ogen, oxo, al kyl or conbinations thereof,

aryl having 6 to 14 carbon atons, which is

unsubstituted or substituted one 25 or nore tines by

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

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

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

cyano, acyl, al koxycarbonyl, alkylthio,

al kyl sul phi nyl, al kyl sul phonyl , al kyl sul phonam do

(e.g., CH3SO2NH-, C2H5SO2NH-), aryl sul phonam do

(e.g., C6HS5S2NH), 30 hal ogenated aryl sul phonam do

(e.g., 4-Facakikd@aNg)s, t@hSBQfX)Mm atofd, RE¥h &indebstindt or
acetani do), and acyl oxy acetoxy), or

combi nat i orfgbstified @sferab@f i tgff PryyPOTHeRsiORg 0BMPES tipges by halogen,
carbon ato c t h&ﬁﬁ t

or ef er abl y'fﬁ:'ﬁ, (?Egb glrklg'r hg[ﬁ%y Sa'iliotx nrgﬁl% ?ﬁetﬁ}'lé o H&ggnedloxy,
hal ogen, @RSno, @BRFBMiad, ld}dlkylhympd)wirowlalkgkjnydmxyallg)xy, carboxy,
nmet hyl enedi 0

dlalkylanlﬁgﬁxh?aﬁE%v%&%g )%fg9®§§b%kg§y M%gp%@%Vuhmonﬂ

cyano., acymindalilpbxiyst thla@cmyl, acy@drﬂﬁylb {d)g.Oacetamido), and acyloxy (e.g.,
alkylsulphlnyl al ky I Phon am nosul phonyl ,
yrati

phenoxy, a@ﬁ@%ﬁidﬁce 0 é?ﬁﬂ@do), and acyl oxy
(e.g., 10 acetoxy), or conblnatlons t hereof, a
heterocycllc group, which is saturated, partlal

sat ur at ed @rhefegddyglic grasmtwiielt is datutated; n@nslx S@tumeg priglly

atons in Whlngﬁltlr%t[edl h%@i%tgijto rlbr}gl %Eo%? b%vhzi‘clﬁ!lté?ao% 18{1 a%?atf)m isaN,

atom (e. g etr
1,3,4 15 t I excl§ atpol (ng), 3- thlenythnlsem,leM'ahydnd)ﬁachngh 1,3 4-
substituted

phenyl , lﬂ?ﬁ? Wiﬂg, |“5 %allls Hg}?u%s%%'@fi 85FL&?11m eg_oél_g l’or &%iegﬁmes by

cycl opr opy |h)11,og@ly @11')51) . gyﬂ)lﬁ:lnkb( h’ne(l‘@/l@enyl) alkyl cycloalkyl (e.g.,
cycl opropyl net hyl al koxy al kox
met hoxy et ﬁyﬂ‘rlyr’roeg}é ﬁbSCIOHSYléB‘éh@tged: yalpwpylergﬂgvl) alkoxy,

trifluor owﬁt@xl/z)lkyltﬂé‘kogﬁﬂ@kﬁqetﬁglg@%n&, %alggenated alkyl (e.g.,
trifluoromethoxy), nitro, oxo am no., “al kyl ani no,

di al kyl am rﬁ@ﬂu%fﬁlﬁbslou h@mﬂ%ted ﬁb@@r(@@yémféuc(remgthoxy), nitro, oxo,

pyridyl, €

pyrazinyl ), Hﬁ@ %&x“éﬁ“% ?ia |%<“§/ﬁ“8’(%1$‘gg%m{hﬁlr‘éh$‘fl¥89ﬁ% (cg-

pi peri di nylpgdaddopipérniitiythienylo tetrabydoo foedniy) pgrazinyl), 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; and

R is H,
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thereo f, or 25 a heterocyclic-al kyl group, which is
saturated, partially saturated or fully unsaturated,
having 5 to 10 ring atonms in which at least 1 ring
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, alkoxy, cyano,

hal ogenated al kyl (e.g., trifluoronmethyl), nitro, oxo,
am no, al kyl am no, 30 dial kyl am no, carboxy or

conbi nati ons thereof and/or substituted in the alKkyl
portion by hal ogen, oxo, cyano, or conbi nations
thereof ; 3%IBBhavendll t@l xwrbdhadtdnﬂgwheﬁem O]Qt?loﬁzﬂfybﬁe oRAFES
wher ei n optlonally one or npre 5 - - groups are
repl aced i nCEacH QWS Bie replaeadin eéﬁh C-aé;czbbc Follper -C=C-
al kyl haV|@g) sto 12 carbon atons which is substituted
one or nore tlnes by hal ogen, oxo, or conbinations

t hereof wherein optionally one or nore 10 - CH2C H2-

g{ 8382 are Lka{f()lq (.l:%d} 1a2\e/<|:aﬁb %Se : (l:cahrl s&)l_h ?ed on\ci‘\ﬁr mﬁre times

ihsI unsubst |Hyuh®@emro;%§djhsﬁ1bmt1@ﬁ tli)elftec;fo,vhei’ﬁiiv\;i1 6pﬁdnﬁH§501lib)/0r more
al ogen, r conbi nati ons thereof 15 er B
optionally gh[ée EhPs arcceplegest in Gach faee by - Ha%re'cf::r%
each case ghyypsCH-CH or -C=C- groups, cycloalkyl

having 3 to 8 carbon atons, which is unsubstituted or
substituted one or nore tinmes by hal ogen, oxo, alkyl,

or conbin atalk%Q?alEﬁ%eLng k&g % ’car%Xﬁ: Lil‘?)ﬂlskwbjﬁh ans%@ﬁhl@&i 04

to 16 carbon a cycl opentyl e
cycl opr opyIsntestihyéd Qne\mmm tnmeuh};hMSgant «wtoedr ambinations thereof
substituted,one or I mes 0X0
o conbi natGC PRy oness s PR arebg srefﬁvl%cg%ﬁwh
atons, whi ¢hselts OHsdIst ért-@i=ed g&rupsubst ituted one
nore tinmes by hal ogen, CF3, OCF3, al kyl, hydroxy,
al koxy, nitro,
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 (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;, OCF;, alkyl, hydroxy, alkoxy, nitro,
methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, alkylsulphinyl, alkylsulphonyl, alkylsulphonamido (e.g.,
CH3;SO,NH-, C,H;5S0,NH-), arylsulphonamido (e.g., CsHsSO,NH-),
halogenated arylsulphonamido (e.g., 4-F-C¢HsSO,NH-),phenoxy,
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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,
cyano, acyl, al koxycarbonyl, alkylthio,

al kyl sul phi nyl, al kyl sul phonyl, phenoxy, acylam do
(e.qg., 30 acetam do), and acyloxy (e.g., acetoxy), or
conbi nations thereof, 32 arylalkyl having 8 to 16
carbon atons, which is unsubstituted or substituted
preferably in the aryl portion, one or nore tinmes by

hal n, dr,ox kox nitro
ma:t ?13 Ie enedi %%S?mqg:%;ﬂ %%?“&i??rya“d ﬁﬁ%ﬂ’b" QY Iner ‘Combinations

di al kyl am n@erebydr oxyal kyl , hydroxyalkoxy, carboxy, 5
cyano, acyl, alkoxycarbonyl, al kyl t hi o,
al kyl sul phi nyl , al kyl sul phonyl, phenoxy, acyl am do

(e.g., acetaphLig) ha iR RCY cgmén(aﬁmgs whith§l @aY Stltlﬁgd or

conbi nations” théreof;” a heterocycl1 ¢ group,
sat urat ed, yubstititad piefgatilniathedryd porthoh,l gne b more times by halogen,

unsat ur at edC h? .galk%/l ti&dr]bg(éraillg Qro mf:thyigged: ioxy, ethylenedloxy,

| east 1 ring’a > arom
3-thienyl, a&nhdﬂ,laﬁf}ydmma digikylamjtet deﬁ@ﬁﬂyl,,hyﬂfﬂx?ﬂkdﬁ@, carboxy,

unsubstltuted or tituted . o

hal ogen, aryP?° éfﬁy‘ﬁﬁo"yﬁ? E?B‘)‘(X} rhé’fl ;;ﬁ‘é(fsﬂti’ﬁwy? Bvcl;ﬁ‘fg’ho“yl
hal ogenat eChnﬂh(lf‘sﬁlph()ﬁylgphenbi)l fa!:%%ﬁ’l@?& By Laéetamlﬁb} Eﬁd acyloxy (e.g.,
oxo, am no, al kyl'am no, dial kylam no, or conbi nat

t her eof, oracetpsy)aorrombinasipas Ehéteaf kyl group, whi ch . s
saturated partially saturated or fully wunsaturated,
having 5 to 10 ring atons in which at least | ring
atom i s an alMterGcyolic Sroap,omichsiseturdtad, parsialhg sadtdratee dr Hudly
substituted o s.in_the heter cli.c :
portion bylwgﬂgﬁgﬂ}mwﬂﬁ§tJ?§&ﬂgM%Wﬁgygmc%?jﬁ§flQﬁgmom‘saN’
hal ogenat ed at &ylon{ @.3.3-thieniyf, Izuﬁkﬁryleislity}a}lydraﬁirzﬁ@l 104,

ami no, al ky| ani nq, i.al kyl a car box

conbi nat i orl ‘aiq]‘l‘iécﬁéléfvg}éadysé‘lm‘gﬁ%‘f‘i diog skt edt‘ﬁ’é or gjogg fimes by
portion by HarlgeslQRyl i@%Ophéi))jfﬂ%thﬂﬁheﬁ?l'?bdllfﬁtdfﬁﬁlkyl (e.g.
thereof; nis O to 25

phar maceut iwalopsppalcploalkylaliah(e s, whopepyimethyl), 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.,
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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According to a further nmethod aspect, in Formula I,
when R2 is CH3 and R3is H then RL is not

cycl opentyl. 30 33 In accordance with a further method
aspect of the invention, the R4 group of the conpound
of formula | is an al koxyal kyl having 3 to 8 carbon
atons which is unsubstituted or substituted one or
nore tines by hal ogen, oxo, or conbinations thereof
wherein optionally one or nore -CH2CH2- groups are
repl aced in each case by -CH=CH 5 or -C=C groups. In
accordance with a further nethod aspect of the

i nventr®n, i$Ae R5 group of the conmpound of formula I
is an al koxyal kyl having 3 to 8 carbon atons which is
unsubstituted or substituted one or nore tines by

hal ogen, 0xfyi RvifP IR Qaéalrmsat&n@&'ﬁ&gm gumfﬁg%PQ or more_
optionally one or nore - - groups are r ace
each case bSZHa@HF(QFbUp@tarer@la@d ig eabpsse bm—@de@ﬂdm&é:C-
with a further nethod aspect of the invention, at

| east one SR> R4 or R5in fornulal is a

het erocyclic group which is substituted by hal ogenat ed
al kyl other 5 than trlfl or at | east one

uor onet h
of R, ahr! B o 2GRS ik iy batitytegang er more times
al kyl gr OUFB Walogh, oo S#I%Itnbinﬂttlﬁg tme&@l@&@rﬁ‘@ﬁt%aﬁ& §¥d or more

ot her than r|f uoromet hyl . I'n accordance wt

further net@BdCHsgeups afe replacedny ezvhicase, byR§HTCHo¢m1ﬁ=£
Il is a ar hﬁkkyl group which is substituted by
phenyl . 20°n"accordance with a further nethod aspect
of the invention, at |east one of R4 and R5 in

formula | subs aIk ulpho am do
(e.g., o et R (DRERor Ko SYE SRRl e or
(e.g., CG%&@Mrbd)onewr nfbad @19651'1@ miog@hyé@ut)m;ﬁmudes thereof
aryl al kyl m@:ch IS su?stltuted am nosul phonyl, or a

het er ocycl I"OCEHLRRIIRRATCPRS & mose Hor groums A éenigced it gach

tines by alkayaldylcit Srdc=cughhgryrethyl) . cycl oal kyl
(e.q. cycl opropyl ), cycloal Kyl al'’kyl (e.g.
cyclopropylnethyl) hal ogenat ed al koxy,

anm nosupho 'E%I?aﬁf?ﬁth‘i{lﬁg ? g% ? £ r@gr? I;Pmlgy&lfn?y %s’ unsubstltutedI 3r

pi peri di nyl uran
het er ocycl isabséitukad on(ee)r thore ﬁrhhsebyylhdk@ehydx)o aleyl or comblnatlons
conbi nat i ort1hseréol'f_1er 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, CF;, OCFj3, 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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30 34 In accordance with the nethod aspect of the
invention, there is also provided a nethod of
treating a patient (e.g., a manmmal such as a human)
suffering froma disease state (e.g., nenory

i mpai rment) invol ving decreased cAMP | evel s and/ or
increased intracellular PDE4 | evels, conprising

adm nistering to the patient a conmpound according 5
to formula Il": 10 RzZO OO 11 N (Il") 13 R wherein

20 R is alk Vi n 8 carbon a wher e
opti onal | y @”‘Eiﬁ“ﬁ’fﬂ}%eg to. %l%?'@olllﬁto“&r B’i]‘ﬁgs %H‘r@u'lgsé‘ﬁ‘ftﬁ%%rd
in each Ca%@bﬁﬁutecﬂa‘ﬁ@'ﬁblﬁ[ n th€aryPporfibR WRE or Alokd/limE84 KRbgen,

1 to 8 carbon atons which is substituted one or nore

times 25 HyFh@fEyakkyl.dwdrosy. Al miei Beibylendiexss ethylenedioxy,
wherei n optd,apalai kB HOUBRy Ak

repl aced in each %a@gﬁ%%alﬁh%ﬂ %&é}% o 8&%{) Gy, carboxy,
cycl oal kyl dyana, ag'lsalkw(ysarbarmmhk)dﬂlm lkylshipbimyi, $lkylsulphonyl
unsubsti t ut or 30,su i tuted one or, more

o ogen. oS IR [ 1E g PSRy [ Sy, or
conbinatlonﬁnbhﬁn&ﬁhhaeometerocycl|c group, which is
saturated, partially saturated or fully unsaturated,
having 5 to 10 ring atons in which at least 1 ring

atomis a N h 6‘3&: 1;© avt’lgmﬂs%[g d3 51{151 %'ru dor ul
2-thienyl, 3ettetr}grl1 %rrgguran R %n rated or fully

unsubstit utt@elar@rrateéuln%/maiﬂoel@ rmgeitcuns lmwfectt jtiesst bying atom is a N,

hal ogen, %ITO}W{) - & XN GY t

al kyl (e. g rf ri rgo’ t?'hesl ,%%F?)ﬁ ’o?%gl;?g?(%%%gﬁ ‘%R'Ch s
unsub.>t1tuted 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
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 isOto4(e.g.,1to4or2to4);and
pharmaceutically acceptable salts thereof.

According to a further method aspect, in Formula I’, when R?is CH; and R® is H,

then R' is not cyclopentyl.
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al kyl arni no, di al kyl am no, or conbi nations thereof,
aryl having 6 to 14 carbon atons, which is
unsubstituted or substituted one 5 or nore tines by
hal ogen, CF3. OCF3, al kyl, hydroxy, al koxy, nitro,

nmet hyl . enedi oxy, ethyl enedi oxy, am no, al kyl am no,

di al kyl am no, hydroxyal kyl, hydroxyal koxy, carboxy,
cyano, acyl, al koxycarbonyl, alkylth.io,

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

ace an1d a acet oxy), . r
Conb; R GHETER 7 arfar s M yRoaRgs o G Hek Broup of the
CESnian@bOfFBmuldiiCh dlifoxyaik YD idoll ©% @FbonStddss Whidh fd
preferably in the aryl portion, one or nore tines by

hlg}sabsélﬁlte st st@pﬂgoneacprmre tiFe pb}a?logg], R®%\Pr cofnbipations thereof

e XY, | —CH-
SRR vy o Y SO R AT L b i

cyrat&C-geadps- al 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 natt@ndantbeitkaffurtier peettiddalspect onbainveat@d the R’ group of the

car bocycl | ro ha in to 14 carbo atons
(feonz;vouxiiﬁ}i%ﬂ : iﬁ%ﬂ W@Plgweh@amgénty@ cariea gHRmS wilis

t @stivdEOsanb ey bﬂe or M¥¥k Githel Sy Hﬂ%g@ﬁ bkd, ¢t @&nﬁﬁatlons thereof
substituted one or nore tinmes by hal ogen, alk

yl
aVhassip optienally gne exmears,-ChxeH:-drounsii realebeshia eatheqaso by -CH=CH-
y shaving 8 to 16 carbon atons, wherein the
qﬁﬁéﬁgﬁ%g%ltlon has 25 up to 5 carbon atonms, which is
unsubstltuted or substituted preferably in the aryl
orth

hal o al k dr ox
PP oy aeiRfanE wiTBG futel B sSSP ROR il W fpor !, ¢
aerhﬁfﬂrﬂﬂla Id ahktyl}oamli&(groud'kylﬁﬁl@i@)é?b#&t:ltﬁd by halogbenateld alkyl other
dr oxyal ko car agy a oxycar on
R PN Dt g ngof R iy REEY & S pmtig s pheroeyelic
aeﬂk’}l'l ardugvigh 9 subsafit@CSt mgﬁﬁated ard &E&Itmnﬁﬁo@methyl
acet oxy), or conbinations thereof,

heterocycllc al kyl group, which is saturated,

part i g}, la¥co§@atn% @ftltﬁdd ﬁﬁhgrﬁh%:t){od H&%&ﬁﬁ%‘é glt(égr}}ﬁ%\é Rg%h ?ontngla [isa

ring atonms in whic east
arylalkyl group which is substituted by phenyl.

In accordance 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., CH3;SO,;NH-,
C,H;sSO,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, tetrahydrofuranyl,
pyrazinyl), heterocyclic-alkyl (e.g., thienylmethyl), or combinations thereof.

34



10

20

25

30

35

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

hal ogen, aryl, alkyl, al koxy, cyano, 5 hal ogenated

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

al kyl am no, di al kyl am no, carboxy or conbi nati ons

t hereof and/or substituted in the alkyl portion by
hal ogen, oxo, cyano, or conbi nations thereof, or

cycl oal kyl al kyl having 4 to 16 carbon atons (e.qg.,

cyclo nt | et hyl an 10, cycl o o which is .
unsubst %‘f g rw@h ?‘B‘B‘Zaspsgt C%(F)% Hb %'I}Pf‘é% i3,3fso provided a
hakboe Bf troatihg Apdeight @rg GOt AAL bL&ﬂS‘astahﬁi’nQ@ﬁ suffingSrom a disease
al kyl having 1 to 4 carbon at ons

uHE b(§tgt’t‘E}F‘€8ryome3é‘I§E?§f)l tnd?‘édlgoﬁfé?r??ﬁe%f\éﬂﬂ ilgiels ppd/or increased

h " "
BT DRl Fle ey By RS S S Petion 3 soppgynd accorcing
-todeuINRES2R4, - (CH2) " NR6COR4, or - CH2CONHSCRR4;
20 R4 is alkyl having 1 to 12 carbon atons which is
unsubstututed or substituted one or nore tines by
hal ogen, oxo, or conbinations thereof wherein
optionally one or groups are replaced in
each case by -CH= or groups, 25 al koxyal kyl
having 3 to 8 carbon at gng h unsubstituted or
substituted one or nor @n, oxo, or
conbi nati ons t her eof erein optighally one|py nmor e
-CH2CH2- groups are reRlaced in eath case by CH=CH
or -C=-C groups, 37 cycloal kyl haysng 3 to 8 carbon
atons, which is unsubstituted or 'substituted one or
e times by hal ogen, oxo, alkyl, or conbinations
t%é Y&8f, 5 cycloalkylalkyl having 4 to 16 carbon atons
(e.g. R'gyChQﬂﬁﬁlg}ék/ﬁghMg 8a@fbon @%jb(ﬁ{s(lﬂ{e@&b{ bp@inayly pne th&h
i s unsubstitut or substituted on mor e times by
hal ogen, é Pryarouss aEgrpipTdtn 63 erfeedfi=CH- or -C=C-

groups,

alkyl having | 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 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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aryl having 6 to 14 carbon atons, which is
unsubstituted or substituted one 10 or nore tines by
hal ogen, CF3, OCF3, al kyl, hydroxy, alkoxy, 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, al koxycarbonyl, alkyltlo,

al kyl sul phi nyl, al kyl sul phonyl, al kyl sul phonam do
(e.g., CH3SO2NH , C2H5S2NH ), ar yI suI phonam' do

(e.g., C6H5 OQNH 15, hal oge h‘l
(e.g., 4- F2 TIOg%}?&%&E\VH Bltro 0X0, amino,
acet am do) ,alk@’mllﬂ@)d'mk(}}larﬁﬁlogon co&ﬁﬂiaﬁ&b{s) ther@bf

conbi nations thereof, arylalkyl having 8 to 16 carbon
atons, which is unsubstituted or 20 substituted

preferably 5iyinbhig arcyh4 &95&1 ol
hal ogen, éﬁn CI% t al kyl, hyﬁ?gﬁgépgﬂﬁggg?&ﬁgsféaﬁ“W&ﬂ°"e

et hyl enedlooxybre @nmmeox@ﬁ Og i, atkyl, dlyinpk sralkoay, nitro,
di al kyl am r;ln?e’th}h %’r%ﬁn%& lrtlg%édefim 21%)1( ?(? alka)fz}/rflmg a(flzllzl%)/(lgmmo

cyano., acy
al kyl sul phIhp&doxyaik)ldylh)ﬁiw@hmbﬂ'”carbaﬁy rwsm:l Bm,mllkoxycarbonyl,

Gt S AR R T

het er ocycl iaget@hRUP andidyEdk yi (8.gS At dib At €8k coRBIatidhd tHereof,
saturated or fully unsaturated having 5 to 10 ri ng

atonms in which at |east ring atomis a N, 0 or S

atom (€. g. » s Ryrl'h‘?‘i{?%%’s tgv\ﬁgérﬁ%{kmm@, Jv@sﬂ LA Al 1%&{54'

1,3,4 30 thla Iazol yF) I'S unsubstitute
substi t ut edulunelt@irprniara(blﬁ inrtesarylyportiarl, ogenr mareylme(sézygxalogen,

phenyl , yl & kyl . cycloal kyl, (e.g. . 3 .
cycl opr opy (&}g' %lg'lkh c%? )’/Flkf) Z él.ltf'o, n}/ethernegloky, eﬁlylenedloxy,
cycl opr opy |aﬂimd'1 wilky lamahdg ﬂiﬁ]/kylarﬂlhk el doylicyl, Bydfoxyalkoxy, carboxy,

et Y A Bk by it ksiony,

trifl uor onph&xy)acyRividde. 0 @etamid),Had aé‘ﬂ'l&w @'E rli@tetoxy) or

di al kyl am no, am nosul phonyl, heterocycle

pyridyl, pcpabingiionsitheredii enyl | tetrahydrofuranyl
pyrazinyl) het erocycl i c- aIkyI (e.g., thienylnethyl,

pi peri di nyl carbonyl net hyl ), or conbinations thereof,

or a partially unsaturated carbocyclic 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, 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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a heterocyclic-al kyl group, which is saturated,
partially saturated or fully 10 unsaturated, having 5
to 10 ring atons in which at least | ring atomis an
N, O or Satom which is unsubstituted or substituted
one or nore times in the heterocyclic portion by

hal ogen, aryl, alkyl, al koxy, cyano, hal ogenated al kyl
(e.qg., trifluoronethyl), nitro, oxo, am no,

al kyl am no, di al kyl am no, carboxy or conbi nati ons

t hereof and/oor substi ed in. t 5 al.k rt|

it ogan. ot sesanne-adsy Eouh S e My D e oty
i's H al kylundaviaRg, ﬂavﬁxﬁr 3l 103NN @REHIVRN&sN ring atom is an
optional Iy one or nore 20 - CH2- groups are

repl aced i MN-daehS erse W@gﬁh-lal&sehﬁﬂwd o'csfub@mjé §Bper more times in
al kyl havi nge ﬂetéﬁcﬁcga&{aq%yﬁsmg&,wmw Séyawt ed

one or nore tinmes ogén, 06x0, ‘or conbi nations
t her eof mhém&@nmngthﬁétEyﬂﬁhenunﬂhﬁ}ehﬂﬂema@H@@szybnnno

groups are eﬁl?l arl?led (I:al,ﬁboex%/colgcca ma ns th eo(t:Hﬁ or sub%tuteﬁ in the
groups, avrn car on at ons

i's uns ubst |d11qn gdm@ﬁ byﬁulbgén bm,eglamer @mbimdtidné thersf, by
hal ogen, oxo, or conbi nations thereof 30 wherein
optionally one or nore -CH2CH2- groups are replaced in

each case Q¥oal hefA Qo%cgﬂf&l% CXGdI Lthyl and
having 3 t;98oégygggrat&ﬁ% whi S Sﬁgggst?t8$t§M o

subst i t ut ectyelapropylmesnd), whiphds Wuh%mégbw subswuteépkgﬂpr more
or conbi natj,ons, h%l%?&?%&o a‘?kyﬁ%% Qﬁi\% h%’tlog%]ﬁé cofaving 4

to 16 carbon at cl open and

cycl opropyl methyl), which is unsubstituted or

subst i yted e ,0r times, by hal 0X.0 IkyI
or corbi natt SR FHIBEdP # HEOR A aDicRe wipEified 4 bon
atons, Whi glhbdtsutbdsntastohdrbitieds By hgo@st i t ut ed one

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

al koxy, nitro,

R} is -(CH,)aOR’, -(CH2)aSR?, -(CH),SO,R*, -(CH,).NR°R®, -CH,CO,R?, -
CH,CONR®R’, -(CH,),.NR®SO,R*, -(CH,),NR°COR*, or -
CH,CONHSO,R*;

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,;CH,- groups are replaced in each

case by -CH=CH- or —-C=C- groups,
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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,
cyano, acyl, al koxycarbonyl, alkylthio,

al kyl sul phi nyl, al kyl sul phonyl , al kyl sul phonam do
(e.g., 15 CH3SO2NH, C2H5S2NH ), aryl sul phonam do
(e.g., C6HS5S2NH ), hal ogenated aryl sul phonam do
(e.qg., 4-F-C6H5SO2NH ), phenoxy, acylam do (e.qg.
acet am do), and acyl oxy (e.qg. acetoxy) or

conbi nati ons ereof, 20 ar Vi 8 to.16
carbon at orfy®! ° P’ having 3198 13 gtt‘ﬁ“ﬁf%/néstzl Wg’fCh gﬁfb%@?tt%%ar
preferably dubstinited 84e/dr rR6YE tihRE by ARIBe&H, ok®afkyl, i0BSmbBMations
hal ogen, CF3, OCF3, al kyl, hydroxy, aIkoxy, nitro,

nethylenedﬂb%?Ofethylenedloxy, am no, al kyl am no,

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

cyano, acyl, alkoxycarbonyl, al kyl t hi o,

al kyl sul phi ayyloalkzlakayl Bauing v rwyl6, captonaamimo@g. Eyoyéntylethyl and

e L U L

het er ocycl iin@rt9talogahioxb, Syl 9atsthBingtbns pkddfal |y
saturated or fully wunsaturated, having 5 to 10 ring
atons in which at least 1 ring atomis a N, 30 0 or S

atom (e.g. 5 htdb?ng B 'l4gaﬁ39h SQ¥s; wiich RlUndbsa heddsraiydtituted one

1, 3,4 thiadiazolyl) I's unsubstituted or
subst i t ut ecdraomee Umeﬁby balogqme§Fb;OCF40alh>dl kgleoxy, alkgky, nitro,

(e.g., phe o
cycl opr opy!| li{!’th’@y R k%ﬁgﬁ%?fox e’%‘_“?’ SRR L1 Birho,
cycl opr opy|hydtdxyhlkyl, Bydeoxyalkoxg) dacbogs) dgyho, (aeylgalkoxycarbonyl,

met hoxynet hyl ), . cyanpo, hal nat al kyl 0., .
trifluor one%f‘ﬂéﬁh)o Xﬁa@a@&%?%@@r@gs&ﬂ %kﬁgﬁpf%nam*do (e-g-
trifl uor omati@OSNH-NCIH;90,10M 9, arDlsaiFh&imidd keyd. AOPHISO,NH-),
dlalkylan1no am nosul phonyl, heterocycl e

pyridyl, pilpler leﬁt%fywlsvlnh@rw}ldo teet ,r"aﬁfdﬁoé‘fféal\a%ﬁ phenoxy,
pyr azi nyI ) ’acpﬁ;ﬂ nOO(I%&Clahé\tamﬁllob(}éhd Q@yl&xy etgh'a@BMJ(ﬁe(;rh‘)bhrbmatlons

pi peri di nyl carbo , Or corbinations thereof

or 10 a heHHHGdycllc aIkyI group, which is saturated

partially saturated or fully wunsaturated, having 5 to

10 ring atons in which at least 1 ring atomis an
arylalkyl having 8 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 | 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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N, O or Satom which is unsubstituted or substituted
one or nore tines in the heterocyclic portion by

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

al kyl am no, 15 di al kyl am no, carboxy or conbi nations
t hereof and/or substituted in the alkyl portion by
hal ogen, oxo, cyano, or conbi nations thereof; R6 is H,
20 al kyl having 1 to 12 carbon atons wherein
optionally one or re = - groups are | aced
in each casg“By" pgﬂgc()fﬂoa%%@%g.gcrysﬁﬁgqpykwﬁﬁg ﬁg\?f‘?ﬁ’g
| to 12 cardii@ryslkans.gWiictHdxlymethiyl)Sdyiahs|thab gomeddlk yIRE.8.,
times 25 by _hal ogen, oxo, or conbinatiaons thereof
wher ei n optiiBrPmethyhehalpgepgipdalkoni @ priflyrgpshoay)enitro, oxo,

D e o iR Al Mt , BhinoSTsHongL BLtBSeycle (e.g.
Al Koxyal ky Ry g g Xk, Sl Mt g AHEReycle (e,

unsubst i t utr¥ddyr piperidingsthisnyl éxrabydsobwanybperazinyBshdtgrocyclic-
e, X R B

f, 4 in . .
optionally o <ﬁg§ng%g%&§ 558%%“?%“m5

each case tlyreofG=CH or - C=C- groups, cycl oal kyl
having 3 to 8 carbon atonms, which is unsubstituted or
5 substituted one or nore tinmes by hal ogen, oxo,

al kyl', or GapRiasti@Ngyl drbsys, Sdioh i§ YAaRUKYradIKYaturated or fully
having 4 to 16 carbon atons (e.g., cyclopentylethyl '
and cycl opReANRisethaying 5 aHOeingiatommstseh atigasl Brg atom is an
substitute - ' - -
al kyl or cg{ﬁbq?ﬁragt)latgﬁéocvt Cg ?r%(g#shﬂ%ﬁ/t?&gﬁ%’b%g&gd £ gé(%éfnore times in
car bon at onlss hexhipgylelic portins bip Stlogen, e/l aitkys abistxiyt epaec)

one or nDreltin?

S hal o . CF3, (OCF3, alkyl. .
hydr oxy, alhﬁ gj%glr}a er(]ii atk?lér/yé’(e.g.ngﬁﬂwog}]egml)o%yfo, 0Xx0, aXm’xo, alkylamino,
et hyl enedi @xykylaninbOsartilxk wt ashbi@atiohis 8lekaof and/BOsubstituted in the
hydr oxyal kyl,, . hydro |.koxy, carboxy, cyano, acyl, .

o Koxyoar balkyt PRETEY BuPEsy i Bty G aepttinigions fbrebt, and
al kyl sul phonyl , phenoxy, acylam do (e.g.,
R®  isH,

alkyl having | 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 | 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, 0xo, or combinations thereof
wherein optionally one or more -CH,CHs- groups are replaced in each

case by -CH=CH- or -C=C- groups,
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acetam do), and acyloxy (e.g., acetoxy), or

conbi nations thereof, arylalkyl having 8 to 16 carbon
atonms, which is unsubstituted or substituted
preferably in the aryl portion, one or nore tinmes by
hal ogen, 20 CF3, OCF3, al kyl, hydroxy, al koxy, nitro,
nmet hyl enedi oxy, ethyl enedi oxy, am no, al kyl am no,

di al kyl am no, hydroxyal kyl, hydroxyal koxy, carboxy,
cyano, acyl, al koxycarbonyl, al kylthio,

al kyl sul phi nyl , al kyl sul phonyl, phenoxy, acyl am do
(e.g., acetam do), and acyloxy (e.g., acetoxy), or
combi nat i ongclblRYERkingZ%0® dARIAMRAINS WhichGd @tRbstidibEby
Is saturated, partially saturated or fully o
unsat ur at edubsiiypghenesringorg gmep Ay halpgins 0xq alkpil, @hcpbinations
| east 1 riqgng#on1is alN Oor Satom(e.qg.,
3-thienyl, 2-thienyl, 3-tetrahydrofuranyl), which is
unsubstituted or substituted one or nore tines by

hal ogen, aryl, alkyl . 30 a] ko al koxycar bon

Cyang. " har GyeRaRy) WL SO SR Glra Ry pentyiethyl and
nitro, O0x0,cydldpidPylnrkieY), aMichGs ububdtiutb@si saBstitded one or more
conbi nations thereof, or 42 a heterocyclic-alkyl

group, whi dinssYdalogemosery 2lipd of pommbipations themobd or

fully wunsaturated, having 5 to 10 ring atons in which

at least 1 ring atomis an N, 0O or S atom which is
unsubst i t utaed hgving @ie i # carbewiatoms, wirichisruasubiswitedion suttituted one

the heter 0C¥ cr:l’ll()il.‘ctiﬁglgsrg Eg\lfq%{?%%}/]a{?ﬁ{’/ @l(%g,’ aél?yrl}/lllydroaxly!(mmxy, nitro,

al koxy, cyano, ha

trifl uor omehdiyyignedivixiyy @hylenedioxganiiag, atityarian] diglkylamino,
di al kyl am no,, carpbox r conbi nati ons thereqf and/o
Subst ¢ ut eqSHEHEL K RomeGRv trony ebgen, s ERgcabonyl
cyano, or GARRhdahikRSIphiRGr eREisulbRoWeNigiidulghondfidb $e.g.,

- CHZCONR6R5, R6 is other than H., nis Oto 4ﬁ§e'§b’ 1
to 4 or 2 tHWP:NHafpHs3Acasviewphanagnida e gptCbs$0:NH-),
_Sal tst her %foge:ﬂa@edTﬂﬁsﬁﬁfiGQﬁHﬁ‘(ﬁf’(g%t,_4tlh-@6ﬂgﬁ§zﬂﬁ-?,phe_noxy,
invention are effective in inhibiting, or nodulating

t he acti vi tagylamidofE4., iapetamidahlasd acylqxy, (e.gaaeridxy), or combinations
especiallytﬂggﬁns. These conpounds

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,
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

40



10

15

20

25

30

exhi bit neurol ogical activity, especially where such
activity affects cognition, including long term
menory. These conpounds will also be effective in
treating di seases where 20 decreased cCAWVP | evels are
i nvol ved. This includes but is not [imted to
inflammatory di seases. These conmpounds may al so
function as anti depressants, or be useful in treating
coghitive and negative synptons of schizophrenia

Sor attivi t JBREBEl (F Brprny . aif S aateal BT s iy e,

sel ectivit y:yﬂf)pﬂoﬁﬁb b,lytlloﬁllglem@l . g &gemgw@sgﬁn@mﬁ) , KIkeY4
within the art ee,

dlsclosurea&P*%ﬁkﬂKeBS“W%@éWB@P&Déﬁ“WéW@kB“&Fdakyubg,
reference. gialRGRBHDS! rkﬁ'ld'keﬁﬁ&%lﬁo%p(e B ﬂluorgﬁueth@m hitro, oxo,

Preferred hal ogens are neans a
st rai ght - clamiinp, elkykmang ldéadkydarainn, aimnpwalhooylhbdcmc)aﬂda@rg.,

radical . | i&yggri)t/e’lfe%i?%é(ﬁgﬂith%enygpegrggsdgﬁﬁ;%ngg%%a%}ggﬁ heterocyclic-

groups hav

especi al | y alkkyt (., taznplatettgl, giferidinyldaft@ne@seehydf, oRombinations
sui table alé% groups have preferably 1 to 4 carbon
atoms such'® ‘ﬁ#?hyl ethyl, propyl, isopropyl, and
butyl. In the case of R4, 5 6R, and R, suitable alkyl

groups have preferabéx 1 to 12 carbon atons,
especi al | y ahetepegelicalkpaiows aivich i patyrated ragially satugasedor fully

b t I
g ;’:\Ly IC) n Sr gglgfanﬁfxlgg Ipﬂragp 5% 18 lbﬂnrg g[o%ﬁq &l,llltﬁl(iq/} é{(ije%stnieltlll?é/ AtOm is an

tert-butyl N, @@ﬂ%/iltpmhmh is lhIEspbyiltute(bmt gabstitmtedlyhe or more times in

decyl nd and,.dod
QoY b oS FiRererRIRHERTREN b a8 s 3RR R pBy
1 1- 1 2 halbgéhated aakylreet fyiriffueidyethyl); aitldy by, @ﬁl)’ﬂo. allcyl,ammo

or 10 3 3 éfaﬁg@ﬁpg T OXY Pr C%ﬁglgatg{nﬁ%eﬁﬁg ypd/or substltuteg’ in the

et hyl met hy ki Ppotio 5 hATBERY bR, @ TRb RSy thereof;
dlnethylpenggl ét%y pen%gy etﬁﬂbh%thylbutyl oree

di met hyl butyl, and the |ike. These al kyl radi cal s can
optiomﬁlly gve one or nore - CH2CH2- groups repl aced
in each case by -CH=CH or -C=C groups. Suitable

al kenyl or al kynyl groups are 1- 15 propenyl,

2- propenyl , .. 1-Dro 1-butenyl . 2-butenyl,

3-but enyl , ali(_yb v)llfg//]ln% lf Cﬁrb&}t g d%(se\HWrelgﬁBtlor}/allly one or more

3- net hyl - 2-OMiGHy Igrouph 8@ replid en adck)chsd BOLCHE-GHCHL-C=C-
optionally have one or nore -CH2- groups replaced in

each case BYP"0S5 S, or NH. The substituted al kyl groups
for R, R3, R4, R5, and R6 are al kyl groups as

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
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20 descri bed above which are substituted in one or

nore positions by hal ogens and/ or oxo. Hal ogens are
preferred substituents, especially F and . For R2,

the substituted al kyl groups have 1 to 4 carbon atons
and are substituted one or nore tines by hal ogen,
especially Fand d, e.g., G-C4 al kyl substituted by

up to five F atons. 25 In the aryl al kyl groups,

het er ocycl i c-al kyl groups, cycloal kyl -al kyl groups and
al koxyal kyl .groups, " Ik |" refe a di val ent

21 kyl ene gruthaRongly Ate s s rCRis o s ae rqpfaced in each
carbon atom&waLaﬂmcga&e{pkjg aryl al kyl group for

R1, the "al kyl"™ portion has pre?erably 2 to 10 carbon
atonms. In the case of other arylal kyl groups, the

“al kyl " pory r I

het er ocycl i g&lg{l%ﬂlﬁ%n Sgég Q{%IOX ?t]olnt Tvﬂlglﬁéérﬁl}sg%%mted or

pr ef er abl y s8istinaed édnetap nikize tmepbnhaiogemsoxd, alkyher combinations
alkoxyalkyu‘%(%ups the "al kyl" portion preferably has

2 44 to 7 % ¥Pon atons. In the cycl oal kyl al kyl

groups, the "al kyl" portion preferably has 1 to 13
carbon atonms. In the cases where alk i s

subst i t uenty¢lgaliylalkyl h@y}ngﬁmééi%@eﬂﬁéwe -&p GYclopsgtydethyl and

het erocycl ig chﬁ@Eﬁﬁﬁetl@D iwﬁch ?i’sr Jns%suﬁuéd@sshb&iﬁ?@& one or more
(e.g., in the [ am™ no, kyl am no, hydroxyal kyl,

hydr oxyal kdwaes balhklyg@tm 0%Q aéklylkylt csnmmmﬁtlnm theegnfl
al kyl sul ph lhail‘fg gtté AP%Q Osh aférg éﬂ 1)5 u{1§u%§t1tﬁlelfi%lr substituted one

portion prefera has on"ato
especi al | y ot moee t&neﬂfykimﬂbgea,tms()dm a[ﬂ@tl thydtdxgy aldoxdyonidro,

can be sumiTEdRe r et dlotamiG Giine
can be su

halbo?e ?s a{h?&x@ky@k(}ﬂ hydadx@glﬁaﬁy amopy e&a{or &g/1,Jkoxycarbonyl,
supstituent s especl nmeans

al kyl -0 grbuyphio ﬂkmmlefﬁnr(lh@kﬂwwonpfb Pb?rmyrmlaml%(eg
car bon at o%etarﬁiﬂg? Whd WongE.?gé%g@!}?’or(éél'ﬁb&gtlons thereof,

substituted by hal ogens al’koxy groups
i ncl ude nethoxy, ethoxy, propoxy, |sopropoxy,

i sobut oxy, g%’?érilk)?%t&ﬁ 8 t @Eﬁé@/ﬁtgﬁéﬁwﬁ%@ %8{18&%‘6 o1

oct oxy, Iaor y groups
are net hoxyulandnedqirlaibrajaly ﬁﬁhﬂ& alkpoxtyal, kiyd orgﬁ(mepnnfe@ byR3logen,

r ef er abl S to,8 carbon atons, e.g., ) .
P oot hibs s A BAERR afoR Tt e thylenedioxy, ethylenedioxy,
al kyl - O COam@io) bikylathit) ldfétkylaﬁﬁn@'H&M*oxyzﬁﬁyl?ﬁ’fdrb%lﬂﬁ? chrboxy,

to 8 carbon atons. Al kenyl refers to straight-chain or
br anched- cl§%n9» Al ghexyerhonyl, elayshieorkdpyipligylpalkylsulphonyl,

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), 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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to 12 carbon atons in which one or nore -CH2- CH2-
structures is replaced by -CH=CH . Suitable al kenyl
groups are ethenyl, 1-propenyl, 2-nethylethenyl,

1- butene, 2-butene, 1- 25 pentenyl, and 2-pentenyl. In
the aryl al kenyl groups, al kenyl refers to a dival ent

al kyenyl ene group having preferably 2 to 5 carbon

atons. Cycl oal kyl neans a nonocyclic, bicyclic or
tricyclic saturated hydrocarbon radical having 3 to 8
carbon atons, preferably 4 to 6 carbon atons,

especially 5 carbon 30 atons. Suitable cycloal kyl

groups i nclaueerédyeli@RpIkoPstbup, GohedHob Wititated i fIRAAUYAted or fully
cycl ohexyl, cycloheptyl,_ cyclooctyl, and norbornyl.

O her sui t ABsEiled) kpxing tod0gtgstomsiniwugh gideast 1 ring atom is an
spi ropent yIn, d)b,cy Glof, afh}chQ% Qx?s'ﬁﬁq[ltuted or substituted one or more times in
bi cycl o[ 3. 1.0] hexyl, "spiro| 2

spi ro[ 2. 5] dlg l}dtero%md)y obrmps by h@l]oe@t, wiyl, ailpfl,racblfﬁyﬁc}momyl

blcyclo[2 3

bi cycl of 4. 8)% )féloll dlkyllzp g. ord fﬁ‘é’{ e Sgyli; n troaf)ﬁ ammo l:f}lrgcylammo
gyclhoIoent y|d.1a15yla'1hﬁnop?aeﬂ>63@:dﬁyﬁll)mgilhé)tlhtﬁhsttl&mediang?bﬁibbt}itgtelﬂ(ih the
y hal ogen X0 .an r-a Hal ogens = and/ or al ky
groups are aHWZP%‘F‘P'ég gﬁlﬁg‘fq PrRyano, @@%P%VP%F}‘RSPPf
refers to a cycloalkyl al kyl -radical in which the

cycl oal kyl and | Kyl portions are in accordance with

t he preV|ou§w6@%6 ;ﬂré%&? ONRIR o] i6 othenhsnék 10

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 substit uedto 4 (eed. ek ® 4@ 2a&and)graadat i ¢ car bocyclic

radi cal containing 6 to 14 carbon atons, preferably 6

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

Sui t alphemedcyhticgl P bRsptablelsugahgBeny! , 15 napht hyl and

bi phenyl . Substituted aryl groups include the
above-descri bed aryl groups which are substituted one

0 r no rIQletcbﬂiP§uﬂ2M of fiRpr&XATRY Atioh &le QBRI vedth knhibiting, or modulating
dr ox koxy, nitro, nethyl enedi oxy,

é %%t’é’ﬁéef BRE4 inprimels, ag- kmammaﬂfoesp@tlallkwrams@hese compounds

M%@;ﬁégﬁ Ec? all Qéf@?tgx%é?% ﬁf&ywhﬁ‘;‘igur% ?{%ﬂ%a?f%’grs c@&% ion, including
alblkgtllem] Irrmmmyl Thqzsh emylpqurgih wuibxlyo baemﬁﬂecaw hﬂxqati(lgdgeases vlvhere
AREROH AR rritprei i B e I gl 6 Bfla Ry

aligased aMaeseWoinpolde ndyeNdoqUActida A€ hmtRfeb@BRnts b Healfal in treating
exangles ncl yde 1- pheneth% 2- phenet hyl
pey

negAheTHTAITS ftte $id. and

napht hyl enenethyl. Al'so, in the case

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 CI.

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,
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of R3, arylal kyl can be benzyl. 25 Aryl al kenyl refers
to an aryl-al kenyl-radical in which the aryl and
al kenyl portions are in accordance with the previous
descriptions of aryl and al kenyl. Suitable exanples
i nclude 3-aryl -2-propenyl. 30 Heterocyclic groups
refer to saturated, partially saturated and fully
unsaturated heterocyclic groups having one or two
rings and a total nunber of 5 to 10 ring atons 46
St the ri
SRBia B Bt GBR. SPRe Thitk Syt SRl ABuPtde Brefigobly 1
adt dastnatonfls suoh agmeuhpg ety PRop9t, isdpfoplylMand burgls Iakek dase of RY,
use Pr ef er ab| t he heterocycljc

5 d 6,6 ,
g]?*gﬂﬁé] ggﬁ?‘g%alliylt%o@s avgpreterbly, | %) I cagbonptqray, ssnerigly 1 to 8

ad P800 RGhE N FHLENIAM B4 QridRtioms. Sui tabl e saturated and
partially saturated heterocyclic 5 groups include, but

are not limted to tetrahydrofuranyl,

et T Aol e ST oup PUCRSL kDY oy, BBRIRLEANL o0 oty

roar dre
Iuemlmadi, deatyl, thek @ ziedpy, c(o&ylglqny]l d2¢;34 ltndbczyz,cﬂn;ild))decyl Other

t hi d |,
csaToles T st bidn bty it 47 3 P oy P g2 or 22-
Pdﬁfr@ﬁ@lpk‘épyllmhﬂﬂtmpyi 1- rzyry- QY 4-mmpeRd] n,yJ 1,00, r1d31| ¥b.. 23- o

ui nol i nyl hyri din benzi m dazol y
g“e%.fitrnfr'thbzlbwyl 1- %@%%xlazwi/ yihykmethylreopy], Rr@netlmlpmp@k arethydhexyl,
T8
L EIORNE SR SR USSR e ke
3-thienyl, 2-, 3- or 4 pyr|dyl 2-, 3- . 4- 5 6- 7-

8-
o & oA hekro it i onS B i groups epaces

I 1ﬂ®h¢ld@sé)bﬁ¥@]—l@ﬂﬁt— er oC¥C/! groups) rSuitpisie slkeflyld$ alkynyl groups are 1-

ui nuc| i.di n azabi lo[2, 2.1 ]heptyl,

Treps) egreraiss Soaet yrovtenst Smehif Ren bl syt
ueddisnyl SideT-mehyl-DBubayier 06y ehds€ altyDid@iald 8SCoptRAMy have one or
above which aré substituted in one or nore pl aces by

HapsgeH- eipyns replpdediin caghicaseby @y NH. hal ogenat ed

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

al kyl am no, di al kyl am no, and carboxy 20

Het er mchbstlmtd(gdkylrggélmss‘onlb ’’, R R® and R6 are alkyl groups as

het er.o0 lic-a ereln the
AT hoteCrt e s tRed B 3ar pE e g B pashs afér oxo.
dﬂasg@s aRffefeSeld Subblittety asicRYly & ad QDY FodRd, MRtshpdtituted alkyl
thlenxﬁnethyl yrimdin Ineﬂg¥l, yrazi ny Inethg
| OERTIAGT 1 4 FR ?fwoms ﬁ‘ﬁ srasubstipied ops@r miere ipeLPlglogen,
especially F and Cl, e.g., C;-C4 alkyl substituted by up to five F atoms.

In the arylalkyl groups, heterocyclic-alkyl groups, cycloalkyl-alkyl groups and
alkoxyalkyl groups, “alkyl” refers to a divalent alkylene group having in general 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 | to 12 carbon atoms. In the alkoxyalkyl groups, the “alkyl” portion preferably has 2
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25 Partially unsaturated carbocyclic structures are
non-aromati ¢ nonocyclic or bicyclic structures
containing 5 to 14 carbon atons, preferably 6 to 10
carbon atons, wherein the ring stricture(s) contains
at | east one C=C bond. Suitable exanples are

cycl opentenyl, cycl ohexenyl, tetrahydronapht henyl and
i ndan-2-yl. 47 Acyl refers to al kanoyl radicals having
1 to 13 carbon atons in which the al kyl portion can

By A T G lsp A B bt RROR B o pobipes 1 o

cay@@mnﬁﬁ@ﬂ§ in which the aryI portion can be
substituted by hal ogen, al kyl, al koxy, nitro, carboxy
and/ or hydroxy. Suitable acyl groups include 5 fornyl,

acet yl, gy QRLQMEre alRiAtiaR %stlé@ﬁit (@%n %H(X/l sub@ﬁgéﬁé I)rya@fjand

radi cal s preferably have to 3 substituents,
elwtaredysli¢ groupgor & pastwkfstsubam@wns(e gLOn Fie allequsmeb@db}'lymmo

gtrgfd}'oox@g%gﬁe?' b%)téa:llgo%y,e ?ﬁgclf Eﬁﬁyﬁm %lgc? aikg?é};ly%llcl)(r}/yll Substituents
uﬂosatyl)r the aﬂtytﬁfrﬁmyﬁfdriblghﬂww 1Qrcatt®n @idny; edpedially 1 to 8 carbon

exangﬁ%mwuleryuo "é’ﬁtF a@%/nlﬁa}ﬂ%m 03%%% C?‘%ﬁﬁsf 355, can be

Cuebetied W (ﬂfeQ)QYﬁore F&@t‘iﬁhls by RalBE&land BPEXRS LM bgens are preferred
phenpropyl, furany pyrazinyl, pyrimdinyl, pyridyl,

wbﬁﬁuﬁrqﬁwspep@&qﬁlan@pﬂ nyl, thienyl, indanyl, 15

t etrahydrof uranyl , phenylpropenyl, substit ut ed phenyl ,

and substituted phenethyl. Preferred substituents are

oxo, RAlk&y meHEB alkyl-Ky lgraupsiorwhish thetabigll patioghiésyl 0,8 carbon atoms

| h h d, et h N, . vi gyl .
ARt Bt e e e St P Thloeh Sl alhony eqgpan inctude
Raztrggfpﬁmh,tfmxird 12dr3'rTﬂoiy,ﬂ§&qufx§b§e¥ bg;lfl%gq&lnl@y@ , hexoxy,
Hép ﬁ&ycmééﬁaﬁa?ryf%}w Prvgﬁ deﬁogy gtpups argmethoxy and
QSREG/ a*hle mkefa;dugm@du;s SIS rbfekibBAhad 8 tGBQLn‘BBﬁQIo)ﬂs @gd

phenet hyl as well "as 3-tetrahydrofuranyl, 2,
d?@h@p@&b%lnEthyl More preferably, R |s
3-tetrahydrofuranyl, in particular,
3-(R)-tetrahydrofuranyl. R2 is preferably substituted
or unslubndaily, atkedyairboplyl ieansnag alkyt-@©-COCgetup s whivhshe alkyl
prefer . 25 48 R3 is preferably H
AP *t%ﬁtléagH?r%aﬂgiﬁ’B& ituted alkyl, al kkoxyal kyl

substituted or
Alkenyl refers to straigﬁt-chain or branched-chain aliphatic radicals containing 2
to 12 carbon atoms in which one or more —CH,-CH5- 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
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unsubstituted aryl al kyl, CH2CONHR5 or COR4, especially
H, substituted benzyl or CH2CONHR5. Exanpl es of
suitabl e R3 groups include nethyl, ethyl, propyl,
n-butyl, methoxyethyl, phenpropyl (e.g.,

3- phenpropyl ), nethyl benzyl (e.g., 2-nethylbenzyl), 5
butyl benzyl (e.g., 4-tert-butyl benzyl), fluorobenzyl
(e.g., 2-fluorobenzyl), difluorobenzyl (e.g., 2,3- or
2, 6-di fl uorobenzyl), chlorobenzyl, nethoxybenzyl,

CHRBRE e, oot R bTh bRt RS et
bs@lmﬂzczjaatyL 618§c16§upd)1]o&§1 spiré] SdR(IRY), blcyélquzﬁ O1nSRa, (such

as . - &ﬁﬁ SCERA (C}E)o (such as
w@r@mﬁsandw R oty Abeipraterre cyclpalkghgroaniRerelopentyl.
- CH2CONHRS, - (CH2) nNR6SC2R4, - (CH2) "NR6COR4 (such as

CH2CH2NHCOR4) , or - CH2CONHSQ2R4,, for exanpl e,

2- phenldheyeetlhglkyl goumpdrarbelsibmtitdtgd by halogens, oxo and/or alkyl. Halogens

2- | | f h h | i
SR SRS SRR Pana

2- nethylphenylsulfonylan1nocarbony|nethyl Mor e
preferably or CH?CONRGR5. 15 R4, if
pr eserftye qaékywl@fl é?fs'mt?a eml?%lﬁ:dtaiﬂsylﬁ%%aﬂ in Whigh therGyploalkyl and

SAie p @ﬁloﬂb %3{111 accBfdah&e wﬁﬂtﬂe%&lu‘)dﬁ (ﬁ Elbﬁé"ts%ﬁitable examples
heterocyc i C phenoxyphenyl, di f | uor ophenyl,

ﬁé@lh@(%ﬁh@ﬂvvbethygﬂl@? oickpmpylbehilt uents for R4 are F,

ad, CH3, CH5, OCH3, COOH, and OCN. In addition, in
fornula I R4 can al so be al koxyal kyl having 3 to 8

car borArxt, esrs gﬂﬂpwh Budistifusntqieh sd dutastped obagronp orsutatituene:fers to

by hal nbi nat | f wh
T NG T R AT
AN eSS, bs)beuQﬂ'F@Hr 1®éarboratéms. I8 @tiBfe- arflGr&tps indlude phenyl,

g'lrag tgylnaézpmhgagf )%u Iﬁgtgg alg'F tgquélgsf genéﬁghe above-described aryl groups

Avilib VS Q%ﬁﬁl\féd orfe-d? YA dr&l¥ines By, BY éx%ﬁlple halogen, alkyl, hydroxy,
6- met hyl - ﬁrldy 6- am no-2- pyri dyfl,
@Jl@{xﬁymtrg,. Gt ylqudloxq/? ehyiiengstiony axgmpyzitlkyjyﬂnmo dialkylamino,

ot‘?(ﬁgkgl @*%*w o|x9 ‘%%8%6’%8% gl;ak%x)){%bo%' alkylthio,

lelqyalﬂ]ﬂuﬁd,mlkylsiylbhonﬁl hereyl, pheroxy adoldyacylRby (esg., acetoxy).
4,5-dinethyltriazole, 4-isopropyl phenyl, or
3, 4- et hyl enedi oxy- phenyl. In addition, in fornula I

RS camrafig] Rferatdkaxaral-Kid1-fadivaing %&Qh@aﬁ%xﬂcﬁﬂ(ﬁb%ns are in

mhlch IS substituted one or nore tinmes by halo
PEEPT dance wathyhe previgps despaptians. Spiéablg gxamples mclude -phenethyl 2-

phenethyl, phenpropyl, phenbutyl, phenpentyl, and naphthylenemethyl. Also, 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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optionally one or nore -CH2CH2- groups are replaced in
each case by -CH=CH or - C=C- groups. 10 O her
suitable R5 groups, for exanple when R3 is CH2CONHR5,

i nclude 3- chl orophenyl, 4-chloro-2-fluorophenyl,

3- net hyl phenyl , 4-net hyl phenyl, 4- nmet hoxyphenyl,

4-ni trophenyl, 3-brono-2-nethyl -6-pyridyl,

4- met hoxycar bonyl - 3- pyri dyl,

4 5- dinethylthiazol 2 yl, 3-nmet hoxycar bonyl phenyl ,

TR R R SRR g T—
Céfobphymt%nyig, anB-hed$,@, obBHAGABAEB oY has theniigh keZiIS)d fused or 6,6

6- quorobenzthlazonI and benzi m dazolyl, Wen R3 is
, dheheteseryRlc grosppentaips ! g dreseaeiliy|ler 2, hetero-ring

2afolHs §319ét¥(i frOta N, 49 arls . $uilB|cAdiupAal éﬂd pale'll? I3at'uﬁlte@ﬁfe’ﬂerocyc11c

case i s unsubstituted or substituted by

etokip3 mclmréc,rb@kmpﬂymted t9dgrabpyrofuriny p@mhydrotlnertybwhohdmyl
, , c

C§/S§ opr )?P?nkertéﬁfﬁé §%h%ﬂ% l}ne:tercﬁﬁlf%gﬁé’sqgéﬁde bu are r10t limited to
3irtazotgt (). drﬁj#—mxz;zpl}da)n;ﬂladlazblyi &yl 1,3 pyhladllamlyl) thlazolyl oxazolyl,

L B LYy ot DA Rty =iy, Ry g indoly,

i §u1961ﬂ{y$ raphtyr$dRAL lbetn!ﬂﬁtﬂﬂaz'o[}/l {HRB2tHiadly D b8 kdZo BN a e like.
3, 4-1 hi adi azol yl group is preferably

sﬁﬁ&rreéthgtewyvlw %mléle@r%ﬂugmtmﬁ mctasieut@afpfdéqféfaabh {etrahydgopyranyl,

h qas, &l hyl pr op ) AL
cyﬁ %11 }hn{nép% 3'\%? ggg‘?(g%lezr?ageg,’ng ,?72)61% qgfnolmyl, and 1-, 3-, 4-,
cy<cbepr op&llanmhylllnyl 50n hdditaid heteonyclisrzedups inethideDied/cloheterocyclic

inhibitors entlon re

BBt ah S bnRPARNE bt ot oA S 1 B St 2 ocoy
and Ilj-11y, which correspond to formulas | and |
respectivel but exhibit the foll pw n referred
gr ogpsé“b:‘)‘ t iffd hefespepglis eropgsgelsy t%LﬁgeterpgyCEzf grupgfgscgped above
Cihh afdlbstitded & de olgndré?pl%%s'bg h'ﬁtogé\*ﬂ Qrﬁ' allk)ﬂ alkoxy, cyano,

optionally substituted cycl oal heterocycllc
ghalegsnated akkybie\2o|tiiBuerprag yl@m% oxgramniapafkylegpino, dialkylamino,

and carboxy.

Heterocyclic-alkyl 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.

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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cycl oal kylal kyl, or is CHF2. 15 1d, lid R2 is CH3 or

CHF2; R is cyclopentyl, tetrahydrofuranyl, or

cycl opropyl methyl, as well as CHF2 and phenethyl; and

R3isnot H 20 he R is CH3 or CHF2 R3 is H, and R

I s phenethyl which is unsubstituted or the phenyl

portion is substituted by F, d, Br, |, CN,

Cl- 4-al kyl and/or Cl4-al koxy, 25 phenpropyl which is

unsubstituted or the phenyl portion is substituted by
and/ or. al kox

henyl At ysfetsaf Rikasey (ilalSev Patun 13 Fobra SgRE A hich the alkyl

PurtibOEan e substlstd by hae dayhfdro@ carBtsxy, hikyGhkyl and/or alkoxy; or
Cl_4-al kyl and/or Cl4- a%kox

ﬁﬁﬂﬁ?‘#lc@!s peopehia 15 %bqnfatqtms tngﬂftléh tha a0 pestion spR e substituted by
gﬁd% ,en, a?lgny) alk&gI gﬁi}%’ g{ E&{&I a?lﬁ%lrv\}:lt?/droi% hﬁﬁtabQ ag/_pgr&; S, include

e aryl group is
sioomyl, acetddpropiofyl, Brtan@l and henzgplkyl or al koxy. 5 Ig Rl
Is cycloalkyl; R2 is CH3 or CHF2; and R3 is aryl al kyl
in which the aryl group is substituted by F, Br, d,

I, al kStbsoiuted!rkdixals préferdbiy ilveilsto Gysabsipesntsy kspecially 1 or 2
GHéﬂrahydrofuranyl or cyclopropyl nethyl, as well as
tYFS- phenet hyl ; R2 is CH3 or CHF2. and

R'is preferably optionally substituted cycloalkyl, cycloalkylalkyl, aryl,
heterocyclic, arylalkyl, or a partially unsaturated carbocyclic group, or is CHF>; for
example, 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, CF;, 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 CHj .
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R3 is arylalkyl in which the aryl group is substituted
by F, Br, d, I, alkyl or alkoxy. 15 1i Rl is

cycl opentyl, tetrahydrofuranyl, cyclopropyl nethyl or
CHF2, as well as phenethyl; R2 is CH3 or CHF2; and R3
I's met hyl benzyl, methoxybenzyl, chl orobenzyl,

fluorobenzyl, 20 trifluorobenzyl, difl uorobenzyl,
di chl orobenzyl, fluorochl orobenzyl, or
bi s(trifluoronethyl)benzyl. 1j, Il1j RL is cycloal kyl,

el | 20 eptsterty B supliprorpreorai e A o S e Fppred o

Giidussiinfed :ﬂrylaﬂ(@'ﬂ CI—B@OM—IW&peEﬁH H Kuﬂgﬁtulte‘ii benzyl or
clo entyl tetrah drofurgny or cyc
aé %é‘g SutinR{ EHPS leduqi@mp%ly prrcteeqﬁz butyl,

Y | a
rhe T v
visitylbereyQere?, dated- wmbmylkﬂwrdbphzyl R2g.i 2-figh®benzyJHBluo®benzyl

TR et or QORI pTaRgry D3 hlsFoeiar: mstbShefiyt cygnobenzy,

pddbmdmbenz&t khlbﬁiﬁbbdbenz@ﬂ tﬁﬂaorémemymmz Qiny (CFHdenkyIMR? can
is cycloal k het er ocycl

<ol BDHOR Ry Br GO0 ), (el (GehespGH ISR -
gontglz gk, 3('dﬁ§% NRRR® | %cﬁ?k@ écfjiil'zﬁ&:fﬁ%H @%I?C@ﬁj@%cozw
Z:EQ@DNR§ 52 @WHE? Cf—lz)nNR SOer{§ - gHz)nNR COR* (such as
CH2CH2NHCOR4), or -CHZCONHSOZR , for example, 2-phenoxyethyl, 2-
phenthioethyl, 2-phenylsulfonylethyl, 4-methoxyphenyloxyethyl,
phensulfonylaminocarbonylmethyl, and 2-methylphenylsulfonylaminocarbonylmethyl.

More preferably, R%is CH2CONHR5 or CH2CONR6R5.

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, OCH;, 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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fl uorophenyl, 4-pyridyl, 2-pyridyl, 6-nethyl-
pyridyl, 6-am no- 15 2-pyridyl, 6-ethyl-2-pyridyl,
4, 6-di net hyl - 2-pyridyl, 6-brono-2 pyridyl,

6- met hyl - 5- br ono- 2- pyri dyl, 2-nethoxy-3-pyridyl, 4-
CH3O CO 3-pyridyl, 2-cyano-3-pyridyl,

4-i sopropyl phenyl, 3- fluorophenyl, 3-chorophenyl,
2-thiazolyl, 2-(4,5- dinethyl)thiazolyl,

2- benzt hi azol yl, 2-(6-fluoro)-benzthiazolyl, 2 20

TG I R T T e
tdl'ﬂU@)ﬁébhen(?ﬂmmib}‘opheﬂﬂ'lk%?‘ﬁdvl bpﬁ)\ﬂdyl Wﬁ%ﬁpf-@pyﬂldyl 6-amino-2-
cycl opropyl net hyl', pheny pi peri di nyl,
spmfwg ARGy K eﬁw?lmethmséwﬁyl Bprame-Aypridyl, 6-methyl-5-

ﬁ%;?/ﬁ%rﬁ{w ZRYborTSERRY S 0R/O!hirdh b 2 Qano-3-pyridyl

1MBretpreferabty, R i 4;5- dM¢tthtnagols,u43§bprt09yleuedyy OF,’) 4-r@kthylenedioxy-

Ol s PR R pisS RERRSKpHph BRGRS  t 8 carbon atoms

Cyhich iy supititieed bid or rabre ﬁll)‘ﬂes by rhylrogdy bxo,pir B@ﬁbﬂhﬂﬂ)ﬂs thereof wherein
3, 4- nethylendlox(?hen , thienyl gra2|F
¢ entioaalppnsrasmasy rCHydn BEuPhHIE rep&w 51§39 3% by 5fCH=CH- or -

t@g@n%ggﬁghyl 30 53 In, IIn R is cyclopentyl,
tetra of uran, or cyclopropyInEthyI as well as

CHF2; R2|SCH30r CHF2; R3 is CH2CONHR5; and 5 R5 is

substi Ieé:éllt%lﬁ ®A %y%?yg Ifn“éxgglpﬁe l@ﬁl R3 1gC@I¥ébMR include 3-

3-pyr| azoly
1clﬁoréphd‘myhd+c&kxnd) PHluotdphedd 03- Fﬂethyiphely}dj 4}p&ﬂtyyﬂh,enyl 4-

t et rofuranyl, o cl opr opy! net h ) |l .as
CPEBSEeR) | Ebbphend, Jipnp HaBh Epiptosty fEetiparBiy>-
Zpﬁ‘ﬁitth: ﬁmﬁféﬂ%’lthﬁz@ =diimeiniyhdxReddnylphenyl, 4-carboxyphenyl, 2-
or o 4-
t'h?azoly[ 4bisopr(§)p ?ghenyl 3,4-methylenedioxyphenyl, 4-trifltuoromethylpyridyl, 3-
carboxyphenyl, 5-chlorobenzoxazolyl, benzthiazolyl, 6-fluorobenzthiazolyl, and

benzimidazolyl.

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, CF3,
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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fl uorophenyl, 4-pyridyl, 2-pyridyl, 6-nethyl-
pyridyl, 6-am no- 2-pyridyl, 6-ethyl-2-pyridyl,

4, 6-di net hyl -2-pyridyl, 6-bronp-2 15 pyridyl,

6- met hyl - 5- br ono- 2- pyri dyl, 2-nethoxy-3-pyridyl, 4-
CH3O CO 3-pyridyl, 2-cyano-3-pyridyl,

4-i sopropyl phenyl, 3- fluorophenyl, 3-chorophenyl,
2-thiazolyl, 2-(4,5- dinethyl)thiazolyl,

2- benzthiazolyl 2-(6-fluoro)-benzthi azolyl, 2-

ARy e T

tcobipbyﬂlds déﬁfrfb@diby subTbiQA 3T, CI[W ITTd, £34CTiljOmy, Méh correspond to

cl opropyl pet hyl,, phenyl, pi peri di nyl,
Sl b dh ety Byt oxin theyollovipe osbore grodps:
t et rahydr of uranyl, norpholinyl, pyrrolidinyl, or
t hi enyl et hyl , ,3,4-thiadiazo|y|, or
1, 3, 4-1a.Hlaadi azoRylis @H} etCHE2.substituted by F, 25 d,
CF3, nethyl, methoxynethyl, isopropyl, isopbutyl,
t-butyl, carboxg al koxycar bonyl, cycl opropyl,
cycl orIbopyI met hRF js (DHgamy(tHFz, piyd | dyI pi peri di nyl,
3, 4-net hyl endi o y?qﬁg t hi enyl, pyrazinyl,
tetrahydrofuranél rphollnyl pyrrolidinyl, or

thienylnmethyl. 30 Ip, IIp R is cyclopentyl,
tetrahydrofuran or cyclopropylnethyl as well as
CHF2; 64 R2 is éH@ ndHF2: and R3 i's -(C}Q)OCRS,

_(CH2) ., SR, - ( ] - (PR5,
- CH2CONRGR5. - G%ﬁggg%%@@?s&%&%ﬂﬁ&etergﬁﬁg
CH2OONHSCRRA. 5 gioyp, Hetagodatlic slkghgrbaperyiaikyl or

t et rahydr of ur an [ pro thyl, as well as
CHE2: B2 s CHBCHTe a&iﬁﬁél‘ﬁ i FecHp) " OR5, - (CH2) NSRS,

-(CH2), SO2R4, - (CH2) nNRSR6, - 10 CH2COZRS,

- CHZC%\,I@EBS, - CEQ ng or% Fz-; CH2NR6COR4, or
R' is cyclopentyl, tetrahydrofuranyl, or
cyclopropylmethyl, as well as CHF; and phenethyl;
and

R3 is not H.

Ie R? is CH; or CHF,
R’is H; and
R'is phenethyl which is unsubstituted or the phenyl portion is
substituted by F, Cl, Br, I, CN, C,4-alkyl and/or C,4-alkoxy,
phenpropyl which is unsubstituted or the phenyl portion is
substituted by F, Cl, Br, I, CN, C,.4-alkyl and/or C,4-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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CH2CONHSO2R4. R4 is substituted or unsubstituted
phenyl; R5 is H, alkyl, substituted or unsubstitued
phenyl or pyridyl, or a substituted or unsubstitued
heterocyclic group; and 15 R6 is al kyl, cycloal kyl, or
cycl oal kylalkyl. Ir, Ilr R is cycloal kyl,

het erocyclic group, or heterocyclic al kyl group, as
wel | as CHF2, cycloal kylal kyl, and arylalkyl; R2 is
CH3 or CHF2; and 20 R3 is CH2CONHRS or - CH2CONRGRS.
Is, Its R is y ent t et rahydrof uranyl, or

cycl opr opyl net %°w§?f% CHF2 and phenethyl: R2

is CH3 or CHF2R? asruﬂylaﬁym wmclﬁhlz@wgﬁﬁp@srsub@hlzmlﬁ@%r cL 1,
It, it R is c cIoaIkyI het er ocyclic group, or

heterocycllcaIR V‘ﬁ@&@ﬁy as well as CHF2 and

cycl oal kylalkyl; R2 is CH3 or CHF2i 30 R3 is CH2CONHRS

or - CH2CONRGRS; and 55 R5 is substituted or

unsubdgi t ut ed pﬁ%ﬂqnydoa&wyrldyl 3-pyridyl, 4-

pyridyl, 2-thia ol thladlazolyl lu, Tlu

R is cycl oal kylﬁ % ’1 P%d group, or

het erocycl i cal kr? 1ga‘rpllamyl maﬁnck'ﬁthwbll gisup GHuBstataedd by F, Br, Cl,

cycl oal kyl al kyl ; é%; or CHF2i R3 Is CH2CONHRS or
_CH2CONRBRS:  andt ngaIEO’%t hyl phenyl ,

2,6-dinethy|pheny| 2, 3- dlfluorophenyl

f 1 uor ophenyl , yrld 2-pyrid 6- neth | -2-

pyri dyd’? 6- am n8~ lslwcéppﬂyb’i éP}fIahY%Ofélfwl DJZCWWF@lemethyl as well

4, 6-di met hyl - 2 pyridyl

6-nmet hyl -5-bro nghﬁyknﬁgrﬁ&gﬂgethoxy-3-pyridyI, 4-

CH3O CO- 3- pyri df js QHﬁgxaGiszSamyrl dyl ,

4-1sopropy! phen*l; is arylalkyl in which the aryl group is substituted by F, Br, Cl, I,

alkyl or alkoxy.

Ii R! is cyclopentyl, tetrahydrofuranyl, cyclopropylmethyl or CHF,,
as well as phenethyl;
R%is CH; or CHF;; and
R’ is methylbenzyl, methoxybenzyl, chlorobenzyl, fluorobenzyl,
trifluorobenzyl, difluorobenzyl, dichlorobenzyl,

fluorochlorobenzyl, or bis(trifluoromethyl)benzyl.

I, I 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, 11k 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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fl uor ophenyl, 3-chl orophenyl, 2-thiazolyl, 2-(4,5-

di met hyl )t hi azol yl, 2-benzthi azol yl,
2-(6-fluoro)-benzthiazolyl, 2 15 thiazolyl,
2-thiazolyl which is substituted by F, d, CF3,

nmet hyl , net hoxynet hyl, isopropyl, isopbutyl, t-butyl,
carboxy, al koxycarbonyl, cycl opropyl,

cycl opropyl met hyl , phenyl, pyridyl, piperidinyl,

3, 4- net hyl endi oxyphenyl , thienyl, pyrazinyl,
tetrahydrof uranyl, norpholinyl, pyrrolidinyl, or

t hi enyl met hyl, 20 1, 3, 4-thi adi azolyl, or

1, 3, 4-n hiiadi aZO|W|1s el sk il Shesdibis tlid gioaﬁ dheferocy€licalkyl group, as
CF3, nethyl nethoxynethyl i Sopro i sopbutyl,

t-butyl, carbomell %ﬂ9ﬁgkféﬁﬁbﬁﬁ§kygg¥%lopropyl

cyclopropylnethxyqsghggytHszyrldyl plperidinyl,
3, 4- nethylendloxyphenyl, thlenyl, pyra2|nyl
t et r ahydr of ur an)R is Gﬁnﬁé@UHRwand pyrrol i di nyI or

thienyl methyl. 25 Ly, s of | SpsfS {rPe Bh Ayl 3-pyridyl, 3-pyridyl, 4-

tetrahydrofuran or cycC r opy

CHF2; R2 is CH3 pgﬁdﬂj—m:&laﬂBBlec& IG—HZ-GBHNITIRBI)M

- CH2CONR6R5; and 30 R5 is substituted or unsubstituted
phenyl, 2-pyridyl, 3-pyridyl, or 4- pyridyl,

2-thi QE’P'I]Yﬁ or R]!,@eﬂk;aIHy@memlyb’lhe gx%@p l)WhetExl %ﬁcal‘k?l group , as

cycl opentyl, tetrahydrofuranyl, or cycl opr opyl net hy
as wel | as CHFvellrs GHF.@pg cyloatiytalkyls R3 i s CH2CONHRS

or - CH2CONRGERS; pan 5 nethylphenyl
2, 6- dlnethylphegglgcg §}§H§ uorophenyl 4-
f1 uor ophenyl , 4Iﬁy$CHyﬂJNHRﬁwnmdyl 6- met hyl -

pyridyl, 6- anln ri th y o
4, 6- di met hyl - r1| dé/)%l hé/}/pll}FIb)a.DE %W&V%FHY 53-d1ﬂuorophenyl 4-
6-met hyl - 5- br 0mzromnydy4-pyr2dmm9wy136wmszL pyAdyli0 6-amino-

CH3O CO 3-pyrid
4-i sopr opyr)ghenérpyréyl 6aet?1yl 2- pyndyqy 4.6-dimethyl-2-pyridyl, 6-bromo-2-

pyridyl, 6-methyl-5-bromo-2-pyridyl, 2-methoxy-3-pyridyl, 4-
CH30-CO-3-pyridyl, 2-cyano-3-pyridyl, 4-isopropylphenyl, 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, CFj3, 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.
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fl uor ophenyl, 3-chl orophenyl, 2-thiazolyl, 2-(4,5-

di met hyl )t hi azol yl, 2-benzthi azol yl,
2-(6-fluoro)-benzthiazolyl, 2- thiazolyl, 2-thiazolyl
which is substituted by F, d, CF3, nethyl,

nmet hoxynet hyl , i sopropyl, isopbutyl, t-butyl, carboxy,
15 al koxycar bonyl, cycl opropyl, cycl opropyl net hyl,

phenyl , pyridyl, piperidinyl,
3,4-nethy|endioxypheny| thienyl pyrazi nyl ,

tetra of ur an hol j n rolidin

t hi en%,ﬁl@q hyl , 1%cy4; q%ﬁ’ﬂtﬁtj %@By{%ﬁm&, or cchopropylmethyl as well as
1,3, 4- thladlazokyn:mhlch is substituted by F, d,

CF3, nethyl, ho th i sopropyl, isopbutyl,

t-butyl, 20 caerXWgHaPM%ﬂﬁaarbonyl cycl opropyl |
cyclopropylneth 3 . i dyl, piperidinyl,

3, 4- nethylend|o¥y en??thﬁigﬁgl pyra2|nyl

t et r ahydr of ur anRP js substjtted pnyﬂspquuted)bhmmyhymyndyl 3-pyridyl, or 4-

t hi enyl et hyl cyclope t et r ahydr of
iranyl, or cycl8&?%%V?Hﬁ?ﬂbﬁorgg4mgpp ¥‘?lglas CHF2i R2

is CH3 or CHF2; and R3 is CH2CONHR5 or CH2CONR6R5

ly, Ily R is cyglopentyl, tetrahydrofuran

cycl opPdfR1 met h# is Gyslopentyl, teirghydrofurgry, omyqlgpr@ﬁm@khyl as well
CHF2; 57 R3 is gﬁ@ﬁ@pHRS or -CH2CONR6R5; R4 is

substituted or unsubstltuted phenyl; R5 is H, alkyl,
substituted or Bn@U@EI?Q@@H&phenyl or pyridyl, or a

substituted or 5 erocyclic group; and 5
R6 is al kyl, cyc q?ﬁéyﬁﬁgg'2§§Ioalkylalkyl Accor di ng

to a further pr &f as Qedethﬂm&myhdz @dmmﬂiylpﬁenylhe 3- d1ﬂuoropheny1 4-
:c?\cl)rennt |40F 4- R/Ete hEQ{}]}g)g enyl 4- }f)yrfd%/ rgj Jyl g‘ meehy?(i pyrldyl 6-amino-
- (4- met hoxyphenoxy}ipfie iythyl2-piridydl 4@Qfifrethyll®-pyridyl, 6-bromo-2-
4-[4-Met hoxy-3- (}E}rltyrl]I e6nr¥1|e81)§/ %-Fl))rr]oerrrl]())/ |21py$1dglyr rZ%Létl?gxr;% -pyridyl, 4-
CH;0-CO-3-pyridyl, 2-cyano-3-pyridyl, 4-isopropylphenyl, 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, CF;, 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.

Ip, IIp R'is cyclopentyl, tetrahydrofuranyl, or cyclopropylmethyl, as well
as CHF;
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4-[ 3-(4-Fl uorophenoxy) - 4- met hoxyphenyl ]
-2-pyrrolidone, 4-(3 -(3 -Cycl ohexyl - |
- propyl oxy) - 4- net hoxyphenyl ) - 2- pyrrol i done,
4- (4- Met hoxy-3 - (2-phenyl et hoxy) phenyl ) - 2- pyr ro
i done, 4-(4-Methoxy-3-(3-phenyl- |
- propoxy) phenyl ) - 2- pyrrol i done, 15
4- (3- Cycl opent yl oxy- 4- met hoxyphenyl )-1-(2-chl oro-4-flu
or obenzyl ) - 2- pyrrol i done,
4- (3-cycl opentyl gx xyphenyl ) - 1- met hoxycar bonyl
met hyl - 2-pyrrol i %%ﬁwréﬂlg 4hE
4- (3I Qécl opent yROXY -@HROPS XY EPBISR), - @GHZ\)J.&'S'@RH hidH,S.NRR®,
yrrolidone,
4- (3-Cycl opent yCokGOR reChbLPPRERY| ICHNR 8P e nEHpNBIGOR', or
yrrolidone, NH '
4- (3- Cycl opent yl oxy(/:o4- rrse(%zﬁoxyphenyl ) - 1- (4- met hoxybenzo
yl)-2-pyrrolidone, 20 _
f"g ‘EE E ggilﬁ FTL? ﬁ;ﬁé%ﬁ%’)é%b?ritgll, Iétr%ﬁbfd%gﬁ}-alﬁ?ély c%llgl%gyolp%'l_me:l'hyl, as well
ani nocar bonyl metdigHF;;2- pyrrol i done, -(N-(2,3
-Di f 1 uor ophenyl ) ,am nocar bonyl nmet hyl ) - 4(S) (4- met hoxy-
3-(3 (R -tetra M%fﬁr%@q’oxy) phenyl ) -2-pyrrolidone,
4(S) - (4 Net hoxy x3:3(RS, O AREELRSHT, AHNARENUOHINRR', -
N- (2- met hyl pheny| .
am nocar bonyl ne Cpa&ﬂpﬂizﬁDN?oRe -CH:SR$Q:RVe t GHAYRCOR?, or
-3(R)-tetrahydr
furanyl oxyphenyle‘)H EON{E OZR(G nmet hyl pyri di nyl)) -
ani nocar bony! meRAyd utiBtifyadron lunslbsigtuted phetyysi ol ogl cally
acceptabl e salt erein in each
compound can b ilslr;ﬁtﬁléyl HPHTEd g PRy ﬁﬁ'f‘éedé’ﬁenyl or pyridyl, or a
enanti oners SUCButﬁﬁtuHalQ)rmﬂﬁﬁﬁﬁth&j Réteracydli¥ gtoug; 4fd 30
di ast ereoners, can be g)n][ Pe formof a single

ey

enanti omer or aRsi'Sn*’éll‘Bé"‘d’ic gbfsloaleydaliad o or di ng to a
further preferred compound aspect of the invention,

the conpound of fornmula | is selected from

(4S) - 4r,(B- Cycl o&m%bﬁ&yhhn@tdqmdﬂﬁq@lwby het¢rocyclic alkyl group, as
- (2- net hyl benzy| 0l j

(4S)-1- (2-Cnl org)bgﬁ§§ z’fogg‘ﬂ?’afkgﬁéﬂ% gl et hoxyp
henyl ) - 2- pyr r ol RA&@H; or CHF,; and

(4S) - 1- (4-Chl orgbenzyl ) - 4-(3-C &Vl OXYy- 4- met hoxyp
henyl )_ 2- pyl‘r0| %dbﬁ‘lé%izaOﬁH& orﬂz%?\ﬂ{% .

(4S)-1-(3-Cnhl orobenzyl) 4 (3 cycl opentyl oxy- 4- met hoxyp
henyl ) -2-pyrrolidone, e El

| opentl§lBxy- 4- n&hb%?l@ﬁérﬁy Jetrg x@omnwb%yw%wmﬂwtﬁyk as well
rol i done, as CHF
(4S) - 4- (3 Cycl opent yf o hoxyphenyl )-1-(2-fl uorob
enzyl ) - 2- pyr r ol RAdx(&H; or CHF,; and

R? is CH,CONHR?® or -CH,CONR‘R’.

f and heneth¥l

It, IIt R! is cycloalkyl, heterocyclic group, or heterocyclicalkyl group, as
well as CHF, and cycloalkylalkyl;
R is CH; or CHF;
R® is CH,CONHR® or -CH,CONR®R?; and
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10

(4S) - 4- (3-Cycl opent yl oxy-4- net hoxyphenyl ) -1-(3-fl uorob
enzyl)-2-pyrrolidone,

(4S) - 4- (3-Cycl opent yl oxy- 4- net hoxyphenyl )- 1

- (4-fluorobenzyl)-2-pyrrolidone, _

(4S) - 1- (4- Cyanobenzyl ) - 4- ( 3-cycl opent yl oxy- 4- net hoxyph

enyl )-2-pyrrolidone,

(4S) - 4- (3- Cycl opent yl oxy- 4- net hoxyphenyl )-1-(2-trifluo
romet hyl benzyl ) - 2-pyrrol i dpne, : : :

(4S) - 4- (3- Oyl oﬂ% i fP%i‘;‘?%t%f RetPoRsfiwed phsuvl. 4-8yidyls 3-pyridyl, 4-
romet hyl benzyl ) prigyir 2-eibCor 1,48-thiadiazolyl.

(4S) - 4- (3-Cycl opent yl oxy- 4- net hoxyphenyl )- |
-(4-trifluoronethyl benzyl)-2-pyrrolidone,

(4S) - 1x,( g8y 5- bi styi; t -4- (3

oXYy- 4?{_ rl%ielt?f?]oxyphgr}ﬁ gﬁg&ag'i}?rﬂgﬁr%@&“é e efeddeV ARG broup , as
(4S) - 4- ( 3- Cycl opentitagl(Gihp-atd nptlbalkylpheny| ) - 1
-(3,4-difluorob agk%rgfeﬁﬁnolidone,

(4S) - 4- (3- Cycl opent yI 6Xy-4- fiet hoxyphenyl )-1-(3,5-diflu

or obenzyl ) - 2- pyR*a$ CEHOONHZO or -CH,CONR°R?; and _

o obemeut) B poRetls) ety tphanyt, Lo Bimetitaneay’ 3,37 fuorophenyl -

(4S) - 4- (3- Cycl oprBEphersY; 4pYBANOXYRAENY bImethfl2- GyFit{l 6-amino-
or obenzyl) - 2-pyrrolidone,

(4S) - 4- ( 3- Oycl opemiridyb x§-cthyh2pbosylp Hehgimettnyl 220 yzidgl, f §-bromo-2-

orobenzyl) - 2- pyr, j,dop e - i P i
(4S) - 1- (2- Chl or By Lo Tsthyl-5-hromg-2pyridyl, 2methoxys3pyridyl, 4
- met hoxyphenyl ) -CH;py€Oel-pytidyd, 2-cyano-3-pyridyl, 4-isopropylphenyl, 3-
(4S) - 4- (3-Cycl opent yl oxy- 4- net hoxyphenyl ) - 1:(3, 4-di ch

orobenzyl)-2-py?ﬁ8F%hgﬁl, 2 i pheny, 2$hm”ﬂy’ 2-(4,3-
(4S) - 1- (4- tert - BuhsthpRzYd1YE 2-kedztyLbBREN 6/ 16%¥)-BeiZBiidbolyl, 2-

oxyphenyl ) -2-pyrr.olidope,. S .
(4)é|)0_ 4- ( 3- ¢ycl oﬁl@ﬁ%‘ﬁgﬁogﬁh‘ﬁl‘}%t‘ﬁ‘b&]}b%%!’rli’;?'i“)uiedlby F, Cl, CF;, methyl,

-ethyl -2-pyrroli ymethyl, isopropyl, isopbutyl, t-butyl, carboxy,
(45)-4-(3-Cyclopentyﬁg&y?Z-net oggphenyp)- -propyﬁlz-p Y
yrrol i done, alkoxycarbonyl, cyclopropyl, cyclopropylmethyl, phenyl, pyridyl,

(49) - 4- (3- Oyl ORGRLHIQKY - 4 ATRLAONKBRE ekt PWHidly1. > Rrazinyl,
(4S) - 4- (3- Cycl opanhydrofyanyd, metdipholiphlenyyrollin2- oet thizsylmethyl,
ethyl)-2-pyrro

(4S) - 4- (3- Cycl Ob$2¥§ii%ﬁ%pml’ngt h g piadiaglyl whieh s, prbsioged by F,

~enzyl) - 2- pyrrol iGlON€F;, methyl, methoxymethyl, isopr?pyl, isopbutyl, t-butyl,

(4R)-4-(3-Cyclopentyloxy-4-nethoxypheny|?-
- (2- met hyl benzwcynngx,wll?ogqu:adm,l, cyclgpropyl, cyclopropylmethyl, phenyl,
(4R) - 1-(2-Chl or Yadaih 3 GYC - - 4. Rt Y, .
henyl ) - 2- pyr r ol ;ﬁgﬁﬁgyél?’bppe&dlﬁg’l, @W&Qﬂ?ﬁhﬂ%%eﬁ’ymﬁﬁ% Brazinyl,
(4R) - 1- ( 4- Chl or ¢ésehygrofuranyl,3nerpheloyyk pysrbladinyldentbichphmethyl.
henyl ) - 2- pyrrol i done, (4R)-

1- (3- Chl orobenzyl ) - 4-(3-cycl opent yl oxy- 4- met hoxyphenyl

) - 2- pyryIav i done R' is cyclopentyl, tetrahydrofuran, or cyclopropylmethyl as well as
(4R) - 4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- ( 3- met hoxy
benzyl)-2-pyrroﬁ% éne, 5

(4R) - 4- (3- Oycl openy ghipsyedriet hoxyphenyl ) - 1
-(2-f|uorobenzyl%12-ﬁyrroll one, 6eos

(4R) - 4- ( 3- Oycl ofent GHSXONHRmer Hot SRR ard ( 3-f | uor ob
enzyl)-2-pyrroligd €ubstituted or unsubstituted phenyl, 2-pyridyl, 3-pyridyl, or 4-

pyridyl, 2-thiazolyl, or 1,3,4-thiadiazolyl.
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(4R) - 4- (3- Cycl opent yl oxy- 4- net hoxyphenyl ) - 1- (4-fl uorob
enzyl ) -2-pyrrolidone,

(4R) - 4- (3- Cycl opent yl oxy- 4- net hoxyphenyl )-1-(2-trifluo
ronmet hyl benzyl ) - 2- pyrrol i done,

(4R) - 4- (3- Cycl opent yl oxy- 4- met hoxyphenyl )-1-(3-trifluo
romet hyl benzyl ) - 2- pyrrolidone, 10

(4R) - 4- (3- Cycl opent yl oxy- 4- net hoxyphenyl )-1-(4-trifluo
ronet hyl benzyl ) - 2- pyrrol i done,
(4R)-1-(3,5-Bis(trifluoronethyl)benzyl)-4-(3-cycl opent
yl oxy- 4- net hoxyphenyl ) -2 pyrrolidone,

(4R) - 4,3y | ofrerib ¥y ddopentd, Terk AnganoBiem) | or-clcloprofyldhicttiyll as well
orobenzyl) 2-pyrrol.idone,

(4R) - 4- ( 3- oycl opéhtifizoxy- 4- met hoxyphenyl )-1- (3, 5-di fl u
orobenzyl) - 2- pyqpngﬁgngH%§

(4R) - 4- ( 3- Cycl opentyloxy 4- nethoxyphenyl) 1-(2,4-diflu
or obenzyl ) - 2- pyr&’ds CHoG@NHR’ or -CH;CONR®R’; and

gf’?%) e ;" . §/ |3) QZI ¢ lp)c; ﬁ?gllts ?Q drglﬁt\éyl?)henytl h?é)épmeetgylpplen]yl (223 glfﬁloropﬁenyl 4-

(4R%3 4- (|3) Q?fCl oﬁnnltqplgaigy 4pped O pphi@yly 6 methyl 2- Pyedfll 6-amino-
orobenz rrolj , . . .

(4R~ 1- { 2- Oni of GBIV bof SRhZPYTdvh (o ditsthyb2rmsgileheyf-romo-2-
- met hoxyphenyl ) VIl T 8)nk RS, -p -3- -
(4R) - 4- ( 3- Oycl oé’éﬁa (o et ot hoy ey - 1 2I§ghoxy pyridyl, 4
or obenzyl ) - 2- pyrcr%!ldl -dEnEpyridyl (24@pano-3-pyridyl, lSOpr0pylphenyl 3-

4-tert-Butylb 3- 4 o
n§/|) > pyrrol i dqﬂu{)ydp]w@( CHCUPRERNAYOXY - 42 RREAY PN 2.34,5-

(4R) - 4- ( 3- Cycl opimttayiakiazalylret-temxshipzelyl; | J-¢6LHwirb)rben2thpazolyl, 2-
rrolidone,

(4R) - 4- (3- Oycl opMAT o gyhigzold KL fhahstiteed by By gk - GFy methyl,

yrrolidone, methoxymethyl isopropyl,  isopbutyl, t- butyl carboxy,

3- I tyl t hox he 2-
Efrs) | 30516 Cye op 4 ¥ acr)l;(o%yl cgc?lopr%p;lp cyc oprop}:'llmetl'lll phen)ﬁy yridyl,

(4R) - 4- (3- Cycl opy 3& 1119?()’ 4 RN BRRPHeny11- ( diidHA, N0y razinyl,
et hyl)-2-pyrroli

(4R) - 4- (3- Oycl op@f@hyqireﬁyarwl n@tqﬁmbo)l/lpwenwryohﬂwk phethighymethyl,

enzyl)-2-pyrrol i
(45) - 4-(3-Cycl opg%t;]y l%dizilzo ]h%)%}%ﬁ%‘ﬁ@l 1 "_YLhIClZ ﬁ_s(l?stétugd by F,

i met hyI phenyl ) - Gm 65Qand:1bylylrrmﬂtdxyin)3t-h2L pyopropyldeophutyl, t-butyl,

(4R) - 4- ( 3- Cyclopen 4- net hoxyphenyl ) - 1- (N- 6- di

met hyl phenyl ) - ﬂ%’éé‘%&ﬁiﬁr‘%?é‘tyﬁﬁg%mﬁ)r F%ﬁ“gpa%é?fime%f phenyl,
4-(3-Cycl opentyIpw&ymp@seﬁmwBme[ﬂyﬂhgxrexldléup&lznmﬂwlypfwrazmyl
nyl ) - am nocar bonyl net h yrrol | done,

(4R) 4- (3- Oycl o&émﬂyﬂireﬁvawl mrabﬁ!ylpfh@ﬁvpl}dwl(wblznwml

yl phenyl ) - am nocar bonyl net hyl ) - 2- pyrrol i done,

(4S)-4-(3- Cyclopentyloxy 4- met hoxyphenyl )-1- (N (2-neth

yl pheni Jix R' is Cyclopentyl, tetrahydrofuranyl, or cyclopropylmethyl, as well

as CHF;;
R?is CH; or CHF;,; and
R? is CH,CONHR? or -CH,CONR®R®.

Iy, Iy R' is cyclopentyl, tetrahydrofuran, or cyclopropylmethyl, as well
as CHF;;
R? is CH; or CHF;
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am nocar bonyl net hyl ) - 2-pyrrol i done, 5

4- (3- Cycl opent yl oxy- 4- met hoxyphenyl )-1-(N- (2, 3-di fl uor
ophenyl ) - am nocar bonyl net hyl ) - 2-pyrrolidone,

4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- (N- (3-chl or ophe
nyl ) - am nocar bonyl net hyl ) - 2-pyrrolidone,

4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) -1- (N (4-pyridyl)-
am nocar bonyl met hyl )-2- 10 pyrrolidone,

4- ( 3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- (N- (4- met hoxyph

i”¥5)o/2{“528ﬁ?§| R ERECONR RO (4. chi or o- 2.

f I uor ophenyl ) - 19&&@ﬁtb&ﬂ)drﬁﬁ§dbyththte3pﬁéﬂyﬂ0| i done, 15
4- (3- Cycl opent yl axy- 4- met hoxgphenyl) d(3 nmet hyl p

nyl ) - am nocar borfy|ifrE: piyl subs ‘b‘iﬁtdroélupﬁ’(?ﬁé“e

4- (3-Cycl opentyl yl phe
nyl ) - am nocar bonss nﬁﬁ&ﬁlﬁﬁﬁ%&%@ékﬁ%ﬁ#l”&&ﬁﬁ&‘

4- (13- Cycl opent y IRy alkdl, e dedisy phietisibylkslaikd. (4- ni t rophe
nyl ) - am nocar bonyl net hyl ) -2- 20 pyrrolidone,

4- (3- Cycl opentyl oxy-4-di fl uor omet hoxyphenyl)-1-(N- (2,3

- di f 1 uatopdienid 9 fuathierRefefrad biptuf® bipet) of Thepiyivérloh k& €ompound

4 - (3- Cycl opent yl oxy 4-di f | uor onmet hoxyphenyl ) - 1- ( N- (
‘gf(s%r‘él‘g?ﬁ{flsﬁ Fied )5‘?/ - ami nocar bonyl et hyl ) - 2-pyrro |

| lONR1etidbRy-3-(4-methoxyph henyl]-2-pyrrolidon

é%il e4 th(oxme Ox)? Sloxty)pt ?%)f}%/drpc})?arlaonﬂ oxy) phenyl ) -1

hogyre3H epylpixw? giyl]-2-pyrrolidone,

N-(2,3
P BB P e Ol AR N S Ca- et hoxy
- B(3-(BCyephexgt-t propyloxy)-4-methoxyphenyl)-2-pyrrolidone,

QX?‘{\&%§{°?‘2%|/A@.X‘%PSEQ %{7})5’%‘3“8{ Oll %‘BH‘izl met hyl ) - 4(S) -

(3
'@Y@Wﬂﬁﬂ&%:-@xpheﬂyll B&oﬂ&iﬂ)ﬂi@ﬁpb@nmohaow{ rol i done, 61
4 3 t
_{'@'F&Clegn&lggxegy%/qtlgi%?l)enyl) 1-(2- c%?oro 4- ﬂlzorobenzyl) 2-pyrrolidone,

4-(3-cyclopentyloxy-4-methoxyphenyl)-1-methoxycarbonylmethyl-2-pyrrolidone,
4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-cyanomethyl-2-pyrrolidone,
4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-cyclopentyl-2-pyrrolidone,
4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(4-methoxybenzoyl)-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
hydrofuranyloxy)phenyl)-2-pyrrolidone,
4(S)-(4-Methoxy-3-3(R)-tetrahydrofuranyloxyphenyl)- 1 -(N-(2-methylphenyl)-
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

diastereomers, or can be in the form of a single enantiomer or a single diastereomer.
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am nocar bonyl net hyl ) - 2- pyrrol i done,

4(S) - (3- Cycl opent yl oxy- 4- met hoxyphenyl ) - |
-(N-(2-(4, 6-di net hyl pyridyl))-

am nocar bonyl nmet hyl ) - 2-pyrrol i done, 5 1
-(N-(2-(6-Bronopyridyl))-am nocar bonyl met hyl )-4(S)-(3-
cycl opentyl oxy-4- net hoxyphenyl)-2-pyrrolidone,

1- (N-(2-(6-Bronopyridyl))-am nocar bonyl methyl)-4(S)- (4
- met hoxy-3- (3(R)- tetrahydro

furanyl oxy) phenyl ) -2-pyrrolidone,

4(S) - (4- Met hoxy- 3- (3(R) -t et rahydr of uranyl oxy) phenyl ) -1

- (N ( ZA@HR{% Phemtherprdferred compound aspect of the invention, the compound
anlnocarbony met hyl ) - 2- pyrrol i done,

4pidprmda Bserlsped fPmoxy - 4- met hoxyphenyl ) - 1 - (N ( 3- (2- met
h

B e ) o ) o
)(44“(—5)(2-@ﬂqyylnﬂn@yj}ﬂt(;’ﬂcwdypemtyloxy-4 -methoxyphenyl)-2-pyrrolidone,

| )-2s [,id

S AR e ey e ok T e phep D o
h(@-X)MI:QBMWbBenQMD I4Q3k)clopenty10xy-4 methoxyphenyl) 2-pyrrolidone,
awinocgybonylne y oI|

o B Gy bumehty tngh i pbm by Drssgryroemes 2 2vpelioe
h)(iSRl_W gd(ﬂ'c)la en@mxgapﬁeéne%h@ﬁmyla FRORBERSAL AL ?ﬁ%hdme

anopyridyl))>-amnocar bonyl met hyl

Mb&w&wpm&ylo&y-4 zmethfmynbfswbhlef%rﬂyorgbwylb@mmﬁvéoneor

BRI B LSRN RSB 1) et
a@Nde@Opnybareylpt(B-cRelppentybx démesthaxyphdny b bp yrgilciahé,y
BB R YR AR b - iRheP e RSz S pymolidone,

@3N I(DNBERPEIFIBx RS- rﬁé’!l@oﬁy@ﬁ@iyﬂt eG-eifludrometf ez Alh-2-pdorolidone,
dlastereonErs or can of a sing

(e loppntdoxy-fpes W ?%Béo%ﬁnjﬂuwezﬁﬂ&ﬂ?@% 2zpyrrolidone,
ﬁs} nes, mseﬁ@wr&ﬂetﬁgmwnm ésﬁ%ﬁpeﬁ’r?leogy-ﬁ xg%ﬁgi‘}ﬂh%yl) -2-

e compound of formula’l i's selec
(msjolidoged- Met hoxy- 3- ( 3R) - tetrahydrofuranyloxyphenyl)-2

(9 BB oy ERR S PR eiemisbrg) pyjdope
etdSphy BHAytlopanylboy-¢ minehydyphen)ply (3, B difiorvbenzyl)-2-pyrrolidone,
(45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2,4-difluorobenzyl)-2-pyrrolidone,
(45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2,6-difluorobenzyl)-2-pyrrolidone,
(4S)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2,3-difluorobenzyl)-2-pyrrolidone,
(45)-1-(2-Chloro-4-fluorobenzyl)-4-(3-cyclopentyloxy-4-methoxyphenyl)-2-pyrrolidone,
(45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(3,4-dichlorobenzyl)-2-pyrrolidone,
(4S5)-1-(4-tert-Butylbenzyl)-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,
(4S)-4-(3-Cyclopentyloxy-4-methoxyphenyl)- 1 -butyl-2-pyrrolidone,
(45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)- 1 -(2-methoxyethyl)-2-pyrrolidone,
(45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2-phenylbenzyl)-2-pyrrolidone,
(4R)-4-(3 -Cyclopentyloxy-4-mefhoxyphenyl)- 1-(2-methylbenzyl)-2-pyrrolidone,
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62 (4S)-4-(4-Methoxy-3-(3

R) -t et r ahydr of ur anyl oxyphenyl ) - 1-[ N- ( 2- net hyl phenyl - (N
- met hyl ) am nocar bonyl net hyl )] - 2- pyrrolidone,

(4S) - 4- (4- Met hoxy-3-(3

R) - t et rahydr of ur anyl oxyphenyl ) - 1- [ N- (2- ( 6- net hyl pyri dy

~1)-(N- nethyl)am noc arbonyl nethyl)] -2 -pyrro |idone,
5

(4S)-1-[N-(2,3-Di fl uorophenyl - (N- met hyl ) am nocar bonyl m

L)} -4- (4 et hoxy-3-1 (3 .

A R ARt sy A hpaphenshe pymolidone,

(@R)-1 44{Chidlobdiexly-433(cIclopentyloxy- 4 methoxyphenyl) 2-pyrrolidone,
etr ah dr of ur any| oxyegen yl)

%ﬁiﬂ B ?f@b%%‘éﬁy@r?é’ﬁ fr)tylow 69?%9%%%1) -2-pyrrolidone,
5 AR L0V e DRI AR 1-05 Helr R ASAS Db RS,
t(éﬁb-&ﬁ?d?}@f@pmmmwyrpﬁbnw)lergdby(?r 8uordbenayl)-2-pyrrolidone,
(éﬁ}( 4](§I(?L éoﬁfr(l%h io%/ %prplc(?tﬂgi))pﬁenyn)of:@ HQ&XL&E&M’ }lynollgione
t(@ARDat(yeﬂfﬁfdpelapmb(wymétﬁbwphergﬂpy-m ﬂhd)ldbcﬁfzyl) 2- pyrrolldone
1(4%% ﬁ(é%yc pentyf&y 4- 1% E?)xypg y%hﬁg fﬂlro eth}zity 15“5 ;?yrrolldone,
rrmebla&y@fc%emmta%yﬂqétﬁmyw&@l)bpw{rnﬁfomdlétﬁyl&nequiyn@ndone
((Ag) 443@4@%;@9% reghywbmyé)ry&mﬂwmmtwg@ﬁﬂwmyrrohdone
B R = R e 8wy - methoyphepyi)-2-
IpyrfoNdéis, phenoxyet hyl )] -2- pyrrolidone,

-4 (4- Met -3-(3 . .
iR 2 s P TbRbpmehgm): G e Bopsher SREFg idepe
-%R)—?%?-ﬁ%ﬁcfd@?ﬂt?ﬁﬂ% methoxyphenyl) 1-(3,5- dlﬂugrobenzyl) -2-pyrrolidone,
(Q‘@ e 3%%%?1&%@?% fﬁf}?&f@ﬁ MWM %19 pypzs%ﬂ{éione’

4@ -4- (3 Cyclofpentyloxy -4-methoxyphenyl)-1-(2,6-difluorobenzyl)-2-pyrrolidone,
| uor ophenyl - (N- et hyl )am nocar bonyl net hyl )]

RQ 4= (ﬁﬁm@pyntgb((gﬁ)meth@t)ﬂ)gw@rbg 3-difluorobenzyl)-2-pyrrolidone,

Y 0N nPW-4¢ B

)\ t 4 t 1 lid

PP R R BT I8 e 2 s

yRp-aH§1O0ycloperfttonp dhoatioB3phéril)-1-(3,4- dlchlorobenzyl) 2-pyrrolidone,

rah furanyl oxyphe rroI

g SR PR S HER A o R B B 2mgro e

W@R@-ﬂkl@ﬂyylcmpéﬁtylo)(} 44métHox ypRédyDX V-ethyl- B pyrrolidone,

R? t et r ahydr of ur anyl oxyphenyl )l 2-pyrrolidone,
4R)-4-(3-Cyclopentyloxy-4-methoxyphényl)-1-propyl-2-pyrrolidone,
(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,
(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)-
2-pyrrolidone,

60



10

15

20

25

30

(4S) - 1-[ N- (4- Car boxyphenyl ) am nocar bonyl met hyl ] -4- (4-m
et hoxy-3-(3 R) 30

t et rahydr of ur anyl oxyphenyl ) - 2- pyrrol i done, 63

(4S)-1-[ N-(3-Fl uorophenyl)am nocar bonyl nmet hyl | - 4- (4- e
t hoxy-3-(3 R)- tetrahydro furanyl oxyphenyl)-2 -p yrrol

i done, (4S)-4-(4-Methoxy-3-(3

R) -t et r ahydr of ur anyl oxyphenyl ) -1-[ N-( 2-

t hi azol yl ) am nocar bonyl nmet hyl ] - 2- pyrrol i done,

R R Sl RO B b EPAR SRR (e

ydrhiabdagsonglmethyl)-2-pyrrolidone,
(49)-1-[N- (2, 6-D et hy] phenyl 1am nocar bonyl met hyl ] - 4- (
A4t clg)per(tglopy -4-méthoxyphényl)-1-(N-(2-methylphenyl)-

t adryisl; & ) - 2- lid
(;gltél)rrl1 1- [r{ﬂ“ﬁ&@%%m& ph enlg/l )aPny;ggalrbgﬂel net hyl ] -4- (4

- hEt-BsdgpdtylecyRY-methoxyphenyl)- 1-(N-(2,3-difluorophenyl)-

te 8‘ 0&9%%@]&%#%&%” 2-pyrrolidone,

R)-(3- €y¢laﬁm€bﬂ@fyu4-&reyﬂo®yy}mhgwI-(N-03-{lﬂbr@ﬁheﬁy])-aminocarbonylmethyl)—
th | enedi oxyphenyl ) am nocar bonyl net hyl
Y% Bfi done, (4S)-4- (4- Met hoxy-3-(3

R) 3-elE18pnenoOf %{m{o&yﬁy&h IV LONe- - pyedlyB=dnfinocarbonylmethyl)-2-
t r|(fl ZOr onet hy}f‘; pyrid a% nocar bonylyrgret hyl ] - gyr robll)

dvfelidans,
é{iﬁggéglg@%}%&iﬁ%ﬁwpﬁ{wmﬁE@Nleﬁﬁ&*ﬁi?@ﬂh%lﬁy' ]-4-(4-m
t ahinadaytemymetlayl)2-@yyrphdomg] ) - 2- pyrrol i done,

49) - 4-.(4- Met h -3-(3
o T R L S E
t diyinpdarbody Ryditiya)- 2-@9&6],@((1145) 4- (4- Met hoxy-3- (3

rFT?e@ W e dr“?’&ﬂ ﬁ&ﬂ"%ﬂﬁ{é oo @b&%@@Fr]yqb%w?aawrw&ﬂethyl)

&ﬁ)oné (4- Met hoxy-3-(3
n‘Lft etr ahydr of ur anyl oxyphen

4-
hexsiprratfoRyosynethepynhenyl) yy(?N-(ﬂ mg@ﬁ]@hgnyl) aminocarbonylmethyl)-
( @T 1{0 N (2- (5- Chl or obenzoxazol yl ) am nocar bonyl net hyl
meét hoxy-3-(3 R)-
t‘b(3r ﬁhgldpanf}{llmm‘}'-h@mmrwyl)~l AN (A-miobplbopl;ani2focarbonylmethyl)-2-
(ﬁa é?é&? (2- (Benzt hi azol yl ) am nocar bonyl nethyl )] -4-(4
°Ilf 3-(3R)- tetrahydro

f 41 R0ytlopenpheiyd-Hiffropynidiied xiypitene ) - 1 -(N-(2,3-difluorophenyl)-amino
carbonylmethyl)-2-pyrrolidone,
4(S)-(3-Cyclopentyloxy-4-difluoromethoxyphenyl)- 1 -(N-(2-(6-methylpyridyl))-
aminocarbonylmethyl)-2-pyrrolidone,
4(S)-(4-Methoxy-3-(3(R)-tetrahydrofuranyloxy)phenyl)-1-(N-(2-(6-methylpyridyl))-
aminocarbonylmethyl)-2-pyrrolidone,
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,
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(4S)-1-[ N-(2-(6-Fl uorobenzt hi azol yl ) am nocar bonyl net hy
[)]-4-(4-met hoxy-3-(3 R)-

t et rahydr of ur anyl oxyphenyl ) - 2- pyrrol i done,

(4S)-1-[ N-(2-(Benzi m dazol yl ) am nocar bonyl net hyl )] -4-(
4- met hoxy-3-(3 R) 30

t et rahydr of ur anyl oxyphenyl ) - 2- pyrrol i done, 64
physi ol ogi cal ly acceptable salts thereof, wherein in
each case the conpound can be in the fornrof a

SRR B R DL IO TR M 1 of

Sarhigb&arestaithétRyTpR- pyr-roﬂdcﬁrengl e di astereomer. 5
Accordin% to a further preferred compound aspect
©

HHHGerePylox e meghazaphfay)dr (-Gt émrethYémg@va}:t ed

f&:ﬁrﬁbc;{réébyrrﬁethﬁ) b 3/BligsRphenoxy) et hyl ] - 4- [ 4- met hoxy- 3
-(3 R)-tefrahydrofaranyl oxyphenyl]-2- pyrrolidone

[ -8 -(216-RArgmaB2idgl) Medrfinocgri@lylmethyl)-4(S)-(3-cyclopentyloxy-4-

1- t hyl ] - 4- [ 4- met hoxy-3 - (3 R
1‘6‘[“’%‘ ’?"hﬁ‘?ﬁgﬁg’g}/“éﬁ@%ﬂg%%:ny%’]]z pgzrrg}er dg)r%[439(55 )

e ot A
etr .0 -1- - e enzo I a
Z%Fd?dnaﬂ%' ﬁgeﬁr%bﬁ§ ﬁ%F%-Z-pyrrolidong[481 57
@Me&%ﬂl@(R)@é&hﬂlr&fﬂmﬁ?bb}?ﬁﬂe@?(13(N -2- methl}lllphenyl)
phenyl ]-1-[ N

R) -t et r ahydr of ur anyl ox 5-met hyl t hi azo
- anyinpearpanybagthd g ipyeehdare. 2- pyrrol i done[ 431. 51 MA

A8 B oraie s pepgphen ) L OGE@ mebopirdi). |y
4m&@@uhnbhyﬂbﬂh20thh¢nk 2-

?\/*bﬁ?% IE% ar bo %P%&é&ﬁg[%z A rcgrlblorcliy meé hyg (§)7(3M/)\]clopentyl%xy-4-
R}xemeiypabryﬂ)r @ipyﬁalmyine,)(yphenyl ]-1-[ N- (4- net hoxybenzot hi

28] b OO e ) 2 L An8L AR Sl

b oxvEahidRey! benzot hi azol - 2-yl ) am nocar b
(a‘hﬁ}wc rlﬂd}{lyﬁﬁeﬂ? F4)b¥/rrgt rlrox %/3 20

th
é) ?f@wlwébﬂ@fm‘i W%Wnelwr(}i @-(oynetbylpyridd){ 539. 61
%%@?gﬁgt%ykg{%%§§?§??%$%-tetrahydrofuranyloxyphenyl]-l

[ NN-((B—(2 Cyanopyrldyl)) aminocarbonylmethyl)-4(S)-(3-cyclopentyloxy-4-
Iuo nzothiazol-2-y|)aninocarbonylnethyl
5’8‘%62 PELTMY 551.9 MeH|,

(433 (4Mefﬁ06c§‘-3t(3(ll) t%ﬂwﬂfcffmﬁﬂﬂbxﬁpb@nkam@ocﬁ(mem&lﬁ%wyl))
[]1-4-4-met hoxy- 3-(3R).-

t%?@%%@HW%hU?QHb P N? 2-pyrrolidone [473.591 MW
474.0 ;M?H])}oglcally 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.

According to a further preferred compound aspect of the invention, the compound
of formula I is selected from:
(4S)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-2-pyrrolidone- 1 -acetic acid,
(45)-1-(N -Methoxybarbonylmethyl)-4-(4—methoxy-3 -(3R)-tetrahydrofuranyloxyphenyl)-
2-pyrrolidone,
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(4S)-1-[2-(4-1sopropyl phenyl thio)ethyl]-4-[4-nmethoxy-3
-(3 R - tetrahydrofuranyl oxyphenyl]-2-pyrrolidone
[455. 615 MN 456.0 M+H], (4S)-

1-[2- (3-Chl orophenyl t hi o) et hyl ] -4-[ 4- met hoxy-3-(3R)-te
t rahydr of ur anyl oxyphenyl]- 2-pyrrolidone[447.98 MV
448.1 M+H], 30

(4S)-1-[2-(2,3-D fluorophenoxy) et hyl ] -4-[ 4- met hoxy- 3-(
3R) - tetrahydrof uranyl oxyphenyl]-2-pyrrolidone[ 433. 45

SRS G ey reaiomons hovbel Ry rostiplpheny KO-
qaétbﬁmlﬂﬁdamdn]yhﬂaﬁﬂ)] 2-pyrrolidone,
nmet hox (3R) - tetrah%dr of ur anyl oxyphen rrolido

r{é[SBMX%tW -BeR)get rofuranyloxyphenyl) 1 ¥N (2- (6 mXethylpyridyl)-(N-
Gﬁ§hyﬂm&%c§a%&n?ﬂ1%§%ﬁ)ﬂ'?ﬁ%%ﬁﬁ%,) am nocar bonyl met hyl ] -4

t E4S)-d AP €263 - i fuvyd ey iRk thy Dampinoc arborgbmethdiF 846 mivioxy-3-

4 )
(an'h%ﬁr?%ﬁy{%?%lbﬁéﬂyzl Bmhﬁi%ar bonyl et hyl ] -4-[ 4-ne
t@ap)y- (3Me31R)x—y-3 -(3R)-tetrahydrofuranyloxyphenyl)-1-[N-

tege ydr hgear ro?lgnlle(t)})l( ﬁh?g}}/rlo]hdgnepyrrol i done[ 428. 46 MW

((4§% 1 ‘ﬂNL(éfsh@ﬁﬁk%asbrrhfaz&lwlyl}aﬁhﬁ&'a%h%ﬂ&tﬁwi PXHRARBRYSBI3R)-
tté‘F?Ifl’é{ﬁSﬂ(ﬂW@Né@mhmll %Vb’l)reme,nyl met hyl ] - 2- pyrrol i done|

Sy iV A CH ettt il freds AR Sopy
tteﬂrzrlarﬁgaﬂtzraxiwgmhenm zmindﬁvinb rre}vgylh]o 2_ p}/r rol i done[ 450
O e B A T e M VRIS
txﬁétﬁémﬁ;@H@ilﬂwﬁyphmys&a)rmﬂynaaaﬂb]owmtdwk,] 2-pyrrolid

o@% 424 W*{Wr—% é%? éﬁahz@pﬁ}rwé?whm) N[Péﬁ%fhwfw)ﬂrac

gﬁgng&&et hyl ] - 4- [ 4- met hoxy- 3- (3
) tetrahydrofuranyloxyphenyl% Eyrrolldone 499. 56
NP )- 46 Methaps 3 -(3R-tetrahydrofuranyloxyphenyl)- 1 -[N-(2-phenoxyethyl)]-2-

(é,%oh& de2- (Benzot hi azol - 2-yl') oxyet hyl | - 4- [ 4- net hoxy- 3-

( SRE rahydr of ur anyl oxyphenyl ] -2-pyrrol i done[ 454. 54

NWG)-4-56 Metidiis] 3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(2-phenthioethyl)]-2-

&4}%) g’, 2- (6- Fl uor obenzot hi azol -2-yl)thioethyl]-4-[4-m
g¥gos. (3 R)-

Z(ggr gozvmdvﬁd*wwmxmh%mmrm&mn&mﬂpm{ 488. 60 M
@sy&UifDpxhar(lalow%rrm@thz'é@mmﬂorze» yl ) ani noet hyl ] - 4- [ 4-

RS 0XM=(33(BifiRdropRenyl-(N-ethyl bonylmethyl)]-4-(4-methoxy-3-(3R)-
tetjrjaﬁycirofuranryoﬁo?(nypl(ﬁl\éﬁ;Y)amlnp?)‘/:?rrgn}ll TomePhF{Haehary3-GR)

4$’l2a}ﬂdmﬁ|-4]myloxyphenyl) -2-pyrrolidone,

N o b B B Rl R B i Pl Hetony-3-
[(AESteﬁﬁthuﬂdiﬂdoﬁyMéhM) 2-pyrrolidone,
(4S)-1-[N-(2,3-Difluorophenyl-(N-cyclopropylmethyl)aminocarbonylmethyl)]-4-(4-
methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-2-pyrrolidone,
(4S5)-1-[N-(4-Carboxyphenyl)aminocarbonylmethyl]-4-(4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl)-2-pyrrolidone,
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(4S)-4-[ 4- Met hoxy-3-(3

R) -t et r ahydr of ur anyl oxyphenyl ] - N-[ 2- ( 2- oxopyrrol i di n-

| - yl)ethyl]-4-phenoxybenzam de[ 516.59 MAN 517.0
MtH], 25

(4S)-1-[ N-(3-Fl uorophenyl)-N-(nethyl)am nocar bonyl net h
yl]-4-[4-met hoxy- 3- (3R) -

t et rahydr of ur anyl oxyphenyl ] - 2- pyrrol i done[ 442. 48 MN
443 0 MtH|,

“% li%f‘ﬁm ho%ﬁém(lsm arbony ek AT e Xy gy 1- 1

gg&ghﬁ%kaﬁﬁhymﬁmﬁﬂybr@mmdmz pyr roI i done[ 454. 52 MW

(4S)- 41(4[1\(1;’{‘%.‘4 -56Pdeyaydedyryvlexyphenthly L f¥r2nocar bonyl m

e ¢ %;Bﬁ
tg’!tp%égk)g %ﬁé}g{)} légtyl/lgﬂ o Ohg pyrrolidone[ 466. 57 MW\
46t8)-1- [M+(}4]-Methﬁﬁyphenyl)ammocarbonylmethyl] -4-(4-methoxy-3-(3R)-

EBR R Pp Ryt ) - (et ) am noca

F%b&t[m@mmﬁahﬁﬁudnwyrﬂmeeatbdrryﬁnahymﬂl(hdmlemﬁﬁ(ﬁt)MN

469. 0 , .
(‘fgﬁ‘hyﬂ“[ﬁ;ga%@hwnﬁ) -¢pgrolidaneanydr of ur anyl oxyphenyl ] - 1

A9 4 NIRURYAb Y #hinocarbonylmethyl]-4-(4-methoxy-3-(3R
H%m nocar bgn&ﬂe{eﬁkn mcz)caf)yornryolﬁd)é)]ne%énf SOfyM/\(z’ 332 0

Mg[-q]:hydl\pfuranyloxyphenyl) 2 pyrrohdone .
(B8} o Bt ST A PR Aot 1 1-4-
t mtemahyeﬂmtyphar}y)lamhwphxbmyyh]neﬂhymﬁ-pmfdlidoma[ 466. 57 M\

(G5 N e ds St Rb e s NG S bony | met h

yiﬂ]ﬂuéroﬁ’rfl‘:tl’lﬂ?)b?@fl)}{)a%nﬁ&@bonylmethyl] 2-pyrrolidone,
t et rah[*dr of ur any| ox yl]-2-pyrrolidone [501.9

) S TR L b phens ok A BB G IO -G

. 1-[ N-net hyl - N-(t hi azol
R)ef Bl%hf&fg%ﬁ%lg%ghgg%ligﬁﬁﬁﬁﬁﬁ% py£ro| | doﬁe [4(31 I51Zl\/W

4@5) 4-(#4Mjthoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(2-phenylsulfonylethyl)]-

?g" I\I- (Benzot hi azol - 2-yl )-N-(cycl opropyl net hyl ) am
%onyFrret hyl]-4-[4- nmethoxy-3-(3
R)489 ai(4-Aiathis0f 31+ (R)ybwatly produry flexdphytiylel -(ehe [ 521. 63

(’E%‘)hy'%ﬁfwl)E?lﬂi’afanén%ajbgwlﬂt%‘yﬂ]b7oHW‘H&"H%] 4-[ 4- et hox

i/cﬁ% @34methé El@ﬂx?ﬂ@%h@i&%ﬁéwl)]-r -BNRyy4-ol i done

(ms;}wm{hﬂnxlmu%thylﬂ %zpmﬁhdﬁ%ar bonyl met hyl ] - 4- [ 4- et hox
%/(5@)(1 g@%ﬁ ﬁ%@ﬁ%&&ﬁﬁ%%&ﬂ&%%&h%ﬂ 1A HeHRRDB-(3R)-
(#BRhydrdftagPoGphenyd)-Ripymolidddey | ) ami nocar bonyl met hyl ] - 4
- [4s h -3-(3 R~ .
TR PG sy rinsma il et R wy
%&al@drcﬁ’ﬁr@nﬂowmyl) 2 pyrrolldone
(4% - I) tetr ahgdr of ur anyl oxyphenyl ] -

é ﬂﬁéﬁﬁl*qp%‘hazo lyhaminocarbonylmethyl)]-4-(4- methoxy 3- (3R)-
Weﬁrﬁ%hﬂﬂﬁ:%ﬁﬁ@%h@ﬁ}lﬁﬂp]yngﬁd%ér ol i done [493.48 MW

(4S)-1-[N- (2 (Ben21m1dazolyl)ammocarbonylmethyl)] 4-(4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl)-2-pyrrolidone,
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(4S) - 4-[ 4- Met hoxy-3-(3

R) -t et r ahydr of ur anyl oxyphenyl ] - 1-[ N- ( 6- net hoxybenzot hi
azol - 2-yl)am nocar bonyl nmet hyl ] - 2- pyrrol i done [497.57
MAN 498.0 MtH], (4S)-4-[4-Methoxy-3-(3

R) -t et r ahydr of ur anyl oxyphenyl ] - N-[ 2- (2- oxopyrrol i di n-

| - yl)ethyl]benzam de [424.49 MAN 425.0 MtH], 25
(4S)-2, 3-Di fluoro-4-[4-nmet hoxy-3-(3R)-tetrahydrofurany
I oxyphenyl ]-N-[2-(2- oxopyrrolidin-

g‘ 4>é|) ) Lpth.[y% !}%{Cﬁ chrgggt?%l[: sal?s élereo whAé(rie]in n eac'ﬁucase the compound can

R)e- hﬁtlfeafd)y‘rdr&f BrmiRyr@ Xy phaeitonerNslchr 62 tiexpRyha®] bflaNmixture of
g/ ) et hyl ] -4- nmet hoxybenzam de [454. 52 MA 455. 0
qtq]t reonqu)or gar[ be ‘ﬁ‘é}f‘%@i‘? oba (sglgle enantiomer or a single diastereomer.

R) -t et r ahydr of ur anyl oxyphenyl] 1-12-(4 30

trlfluoronethylphenoxy)et | ]-2-pyrrolidone [465.46
NW 4@03:cgrdmg-1p a fuglyer preferred compound aspect of the invention, the compound

mﬂu]f[m(sgfc(\égf 1%[ opyl -1, 3, 4-t hi adi azol - 2-yl ) am noca
iret hoxy- 3-
((353)-24[25(3 ehlodsphitniraiurhyd ky-pherestoxy 3- BR)teatah gdro firdrd Scypdeny1]-2-
%f’h%'te@%ggﬁwm%zoo?‘ﬂé{]yl ) ami nocar bonyl met hyl |- 4-[ 4
-(a8})- hpxy4- f’sopl(oglehenoxy)ethyl] 4- [4 methoxy 3-(3R)-

tetrahydr of ur an 5) J rroI i done [467.54 MN
Agfeahyd nylgx enyl]y pyrr011 one[4 55 MW; 440.1 M+H],

((4@-4 %4 E\/N’t}(o‘}(%e%t ﬁ%&X&ﬁB?@‘gg‘JrMyther&I]yﬂ Nm &%ﬁ@ﬁ&%hﬂ}ol 2-

et hyl
tyélamdnboﬁﬂmﬁyl]@eyﬁmmyhé[wl MW 4lcohe-#89. 55 M\

13 2 Kehany 3R sy drpfogany guphen N 65 presryiniae
Bbyanl rive hrdbdyh J1méthly1 - ZTﬁjirhﬂbdy‘n643l £BMW; 432.0 M+H],
%) %%W%%%Bu{3ﬁ?¥ traﬁyﬁgﬁn%doxypﬁ%y ]01I h\??g] hy?benzothlazol 2-

1@5%@4&%@19[]@%}&8?%6&[4@1‘ APMW U1 aerEgt hi azol - 2-
I%égam nocar bonyl nmet

Mgthoxpy3: &38Heéﬁ§lﬂ¢reﬁd[ﬁné(iw%bwwﬂelnw 14 QEWKYW@@azol-

Qeylgﬁﬁtg%c?fba%eﬁ}% % %&dfé‘ ka { %Q%QEP +g_hbhenyl eth

Y#S)- QENﬁ@-ﬂkﬂ?@hnb@y!@ﬁ&tﬂﬁzd%ﬁyl%ﬁndcaﬂibh}'knethyl] -4-[4-methoxy-3-
- 4- [ A - 3- .

R s bRy Brempifene L5 L% 4.0 Mot

mwﬁs)h@mlzghamyme@Ryhatmﬂycnym&@iyidiwleen&nasmas-MN 426. 1

(2@%drimftmﬁbwm?%xpm@ﬁ%rywrﬂaeﬂﬂﬁwmw5]1a54}-MW;

[541 mm (y-3-(3R)-

tet ra dr of ur anyl oxyphenyl ] - 2- pyrrol i done [470.52 MN
D’%A(.ﬁ}ert Butylthiazol-2-yl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-

ﬁj_ﬁk%cgrﬁgdx%xg@_@Q%ngﬁtismla%m/m@mWx{ Bey\BEY! ] - 4-

{(43)r lafRr@r Isbpropylphemy ithibyethyli | 4-P4-methoal 3R [ 470. 52 MW
Lt‘e?tr%h?dr%ﬂﬁyloxyphenyl]&-pyrrolidone [455.615 MW, 456.0 M+H],
(4S)-1-[2-(3-Chlorophenylthio)ethyl]-4-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-
2-pyrrolidone[447.98 MW; 448.1 M+H],
(4S)-1-[2-(2,3-Difluorophenoxy)ethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone[433.45 MW; 434.0 M+H],
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(4S) - 4-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] -1
-[N-(2,2,3,3-tetrafl uorobenzo 20

1, 4- di oxan- 6-yl ) am nocar bonyl net hyl ] - 2- pyrrol i done

[ 540. 46 MW 541.0 MrH],

(4S)-1-[N-(3,4- (D fluoronet hyl ene) di oxyphenyl ) - N- net hy
| am nocar bonyl net hyl ] -4-[ 4-

nmet hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] - 2-pyrrolido
ne [490.46 MN 491.0 MtH], (4S)-1-[N-(3

A B R oA g O RT B RO bR e
[ thathofa 3 WK)- e bh r@fﬁiﬂhy]oi%henylﬂ-2-py_rrolidone 502.56 MW; 503.0 M+H],

(483- 1-[ N- (1, 4- Benzodi oxan- 6-3{) ) am nocar bonyl et hyIlL-4
_{4& hﬁxlyoggo](}g%yphenyl)ammocar onylmethyl]-4-[4-methoxy-3-(3R)-

Z%BE@HWFFBHBWE%}CEQ%XM&%[46% 5 QdaBs 1 V0§, 0 MY
(@S)-1 TN (4Kl @erbpheny dphiangdrhenyimeshgi-Beyhatieddyyd-[3R- [ 4- me
the '3oa§r3R%)' i idone[428 46 MW 420, 1

ST aRY P mpeRy L RmaRgldons438 A6 MWadrd ! Ml 46 M

4@3)-3-[MNtlthoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[2-(1,2,3,4-
Etﬁ%@%@%%&%bfféy%%anﬁfggﬁ)&%?h@%%'p;ﬁ&h@ggﬁ2(t))g? XiERSY3 M,
thls?-?f[mfl&{yg%wK)&X@ﬂ@ﬂﬁﬂf&rm?yll%lbﬁ%yjl}jP-{‘P-( L$#3Q.52 MV
(temyhydrgquinolnyl)aytonpisredphkrpirelidoneldan 5 MWVerd? hy M+H], |
(R R R RPN Fase. a5 wy
4ufiTludroietfiox yphenyl)aminocarbonylmethyl]-2-pyrrolidone[494.46 MW; 495.1 M+H],
(héﬁ%-:l iﬂ%@tfﬁé@rgﬁ%g@%éé[%§ﬂw(g& &?awilrlg%%o?l?/ n?ertgﬁﬂx-l[msngethoxy-
g %gfzghm@ﬁwgﬂawlwaagﬂw-by&olmépbb.eeMWE 26389 MF-ENW
(@8)-1{2{(Rerzathiazol2wBpwystheilyt-§4-methosy-3238)) anmi nocar bony

| eRityatdradng 18z yPRERANY pFrrbiRhe[454.54 MW; 455.0 M+H],

t et rahydr of ur anyl oxyphéenyl | - 2-pyrrol i done [511.57 MW
g#8)-1-[ luorobenzothiazol-2-yl)thioethyl]-4-[4-methoxy-3-(3R)-

](t_é%l‘[ygefclnfgﬁaﬁ%ﬁ)&p@?{)@]’-%})?ﬁ&%&@ﬂ%Q.)ébW; 29s84pqpy! et hyl
2 (Z;gy-?%mmmmmpa@ymmmwmm[ndmm{ymgms MA/
(t&%éhyfﬁﬁﬁldm?wwh%-ms*agl,iﬁzoafw L23MY: §73-4 M8k ar bony!
n@s Ry [N-(Behzbthieidro XN amindethyR)}4-methoxy-3-(3R

t et rahydr of ur anyl oxyphenyl ] -2-pyrrol i done _503. 52
gegqlgyd{qﬁqq}ipyloxyp)(lenylf{g-pyrrgli one [3%56 MW; 454.OEM+H], MY

(5} 331 AU A AR RO DML
t¥diethgtilydtpbdnox drepranidelde 6,99 MW; piT.0 M-iHlone [461. 49 MN

4 ) -
(88 Ml mruoranhony N mshs e nesashope ATl -methoRs 3R>

ttawatlyd D figrdn Bdxyphenyl]-2-pyrrolidone[442.48 MW; 443.0 M+H],

t f I h l]-2- lid 428. 46
42%{-%?%%0&&%{]{3Rg-)%}e/tpahgg%ﬁlranyl(?)yy%{lgnyll]-P-r[]l\?-( -methoxyptll\gr%l)-N-

((ﬂx%}hgl)a{n%ro@%bgﬁﬂﬁl@ﬁﬂﬁ@Mcilffdbﬁ’é[%@ﬁ MW 455-amhagy - 3
-(3 R)- tetrahydrof uranyl oxyphenyl ] -2-pyrrolidonée
[@3)1 $5-Gwigonaan phenslhN-(m

tetrahydrofuranyloxyphenyl]-2-pyrrolidone[466.57 MW; 467.1 M+H],

ethyl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
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(4S)-1-[2-(3-Fl urorophenyl thio)ethyl]-4-[4-methoxy- 3-(

3 R)- tetrahydrofuranyl oxyphenyl]-2-pyrrolidone

[431.52 MW 432.1 MrH], (4S)-4-[4-nethoxy-3 -(3

R) -t et rahydr of ur anyl oxyphenyl ] -1-[2-(4 20

met hoxyphenyl t hi o) et hyl ] - 2-pyrrol i done [443.56 MW

444.1 M+H), (4S)-1-[N(4-Carboxy-3

- f1 uor ophenyl ) am nocar bonyl net hyl ] - 4-[ 4- net hoxy-3 - (3
- tetrahydrofuranyl oxyphenyl]-2-pyrrolidone [472.47

R)

7 ) .
%'ﬁ1[?{‘e@p%’%ﬁ@@émﬂﬂWGWW‘%WWBE&WHWr"fﬂs‘i“f‘i‘ethoxy'
yB'](3ﬁ)-{eﬂ’ammﬁé)iflﬁxy;ﬂﬁnm-'2-pyrrolidone[468.5 MW; 469.0 M+ka

t et rahydr of ur anyl ox Phenyl -2-pyrrolidone [517. 60
5@_)-f-ﬁ|/@hl\4u:t,lloyg55-3-(3R)- etrahydrofuranyloxyphenyl]-1-[N-(4-methylthiazol-2-

_ - 3 1 | i b |
Aol dhL sy anatdcalaw i suhpagps by o
t €Sy-d HNdeteurButylblsoy b hmmptdrbonyimethpl] 4e(d meethd6/53 -GR)YMN
566, .
sy didanyloxyphenyl2 v lidonsi 466,57 M AGEAMRT) an noc
a(439p1ny[INvgst Oylbgobénofhriazol-2-yl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
ﬂgk?%%@%@g%@?%fl TN Y PRS0 5, 50P¥ MGl 9O
( @-ﬂ%[ﬂbf/fbt%?xy?%ﬁﬂéﬂgﬁﬁtﬂﬁﬁdﬁﬁhg)lam%ﬁﬁ PRV ARSIV thiddoll 2-

4- met hoxy- 3- (

t Bamingenremy gyl bpyrrehddnp [43 1p3r MAY ;i 38 9EMirHE0. 47 MY
Afk: : :
(S erao B 2y ensomppoimeheminosapireayiyis
ninethoay-B€BR)-reetlnydrd furknfylox ypheh yip-2ypy&rolidone [521.63 MW 522.0 M+H]
T SN AT RIS £ PS03, 472 5
E§S)h>?rdmbﬁglogﬂh%ﬁy-m@hﬁﬁa’onyl[Mm NOW 24 3o00i+Hrgt hyl ] - 4-

- o - - -
G TS S bgsrRany it b4 1ethosia-ERYo. 51 My
4l@i]ralf‘ydM"flﬂ]an§15)'31phc3nylE)-Z-pyrrolidon_e [450.53 MW; 451.0 M+H]

(4S -1F-B1[N_ uorobenzyl ) am nocar bony[ net hyl ] - 4-[ 4- ne
t @Ex=[B-(53Hylorothiazol-2-yl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-

| - e
LA MR PSR B S EAARRT . 465 SR
W;Dgl-zf[g&ﬂmﬂ??f-h(ﬁﬁwkmagwﬂw;jiemﬂpl-[N-l(ftﬁhenylthiazol-}

A enz anl ) arlr 8r11 ARL y - -.%r.rcML ?ne
hstinoraginhylmedhd - fyppprolidone 440 M H,
]( @S?ﬁ{j{%?ﬁ%t%@%g&ﬂ%ﬂfg@ﬁ&iﬁhé@n NP a6 mdxyeédthiazol-
D ah PGB 457 57 MW ctfed MEBH, 58 My
503> .1
e AR TR R
-¥ eyl ) ; . +H]|, .
g@g?,‘}}\’ﬁ{gﬁﬁ’lﬁ%ﬁﬂi‘lh‘é RDSTYR] iRV b RS RS pHen T N2 N

](dbﬁ))y&olﬁdih-(l Bae#ol hbeazarhid2 {460)ATENTAY [4800ma€d], bony | met hyl
-4-1 4- et hoxy- 3- ( 3R) - -
t%é?-%ﬁﬁ%%?wﬁé@ﬁ%ﬂ@ﬂsﬂfqr@w‘wﬂm@rwh@ﬂ&@-@eapwhmz1-
4oty Mt-Hlethox ybenzamide [454.52 MW; 455.0 M+H],
(4S)-4-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl}-1-[2-(4-
trifluoromethylphenoxy)ethyl]-2-pyrrolidone [465.46 MW; 466.0 M+H],
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(4S) - 4-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] -1
-[ N- (3- net hyl pyri di n- 2-

yl ) met hyl am nocar bonyl net hyl ] - 2- pyrrol i done [439.51
MA  440.2 M+H], (4S)-4-[ 4- Met hoxy-3-(3

R) -t et rahydr of ur anyl oxyphenyl ] -1-[ N-(5-tri fl uoronet hyl
-1, 3, 4-

t hi adi azol - 2-yl ) am nocar bonyl net hyl ] - 2- pyrrol i done

[ééf 1121( ‘%alr‘ %?’%%adeaéﬂ -ZDar s B xRl methoxy-3-

([3N74&raﬁ§’dr6ﬁ1&a@wx)ypﬂen§l]é Pfrolidone [458. 54 MW 459.20 M+H],
t hi adi azol m nocar bonyl met hy Iﬂ rrolldone

[455148- (Woa@ez%6m}4}nm°°e£b3)lyme[fwl kfb{‘has@ghosyﬁsﬁR)
Rl:fr&@ﬂfo%‘r)ﬁﬁ’ﬁ@iﬁh@x@ﬂ 9 (Eyﬁle] ady SN Ryl L 2

) am nocarbonyl ne -pyrrol i done

61954 oy carbpaBIa20F 2 Wenisoropbamiimethy ) 4-Ls m«lethoxhy 3-GR)-

L b e U P
NR)- 19N -(3-tdt-Blusyl 23, 4-thiadiazol-2- yl)ammocarbonylmethyl] 4-[4-methoxy-3-

((?@ e&ra%&irg@tf hoi}%ﬁal?ﬁ% E& E)}g;orll% df494%§?4rw 2%%1 8 llj\fr}-}/]l I-1

YU MR Wlﬂ&h Pyl ] ﬁh@bﬂbe@mﬂ%ﬁzLﬁﬁ$1&%amylmethyl] 4-[4-
495. 1 Mr 4- Met hoxy
FRethexy- rtéqr@hygfgfpr@gxlgmhypql] 21pyrrohdone [539.63 MW; 540.0 M+H],

S R R ool Bofuranylonspheny 11 -oxosprphienyletyg)-2-

(p¥Bpliderje4 304 hdRY; BG BM+HH]et r ahydr of ur anyl oxyphenyl ] -1

A SR e SRR L P¥-Grtone. 70

(A&ho;@pb&rymmbgw%ﬁwdlf@te %@me?wu Ml-yfl{pxyphrennx |o ]C 1
car pon

AR TR TSy aih By hp i - e BT

tét%diomraﬂlaﬂrpaémFﬂ;s&ﬁm&Bs olszhvr[wMﬁo(mﬁ 5

3, 4-t hi adi azol - I)an1nocarbo

hyl enedi oxyphenyl )
PNy P g inp oA B A are-C R)-
NorR { 1)-1,3
'?):tr&h?gfo Xﬁ’;‘l%&b&@x&ﬁ) ?ﬁﬁ%@dg}ﬁhin& 5{r%e v w{ﬁ otNt-aRy! ) -
(gspyﬁ -Matlhxy 3 -B®)-tetrahydrofuranyloxyphenyl]-1-[N-(2,2,3,3-tetrafluorobenzo-

CRbga SRR bR i P rotiaoRl B a8 e BAE X i,

t(hsys\m[raz(@,m I\Sbba%lhdraﬁbmm@aé)bmyﬁmmw -irethyRificYattidaienethyl]-4-[4-
t hax

p@let %&yr strftnygmﬂlra&x}aﬁahsmﬂl 3-pyrelidone $490- MW 4P 1 9 M+H],

‘kZlS)t B@"@L@ro-a Hth H AR BB ey B M- 1 @ihb SRB] 3R )-
[ 4- Met hox

mytrq(twﬂso&frwl@mhmmy s pypliiopt {458 ASMPE 46919y Hi nyl ) - 1
’(ES)A’I [N-(1,4-Benzodioxan-6-yl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone [468.50 MW; 469.1 M+H],
(4S)-1-[N-(2-Fluorophenyl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl}-2-pyrrolidone [428.46 MW, 429.1 M+H],
(4S)-1-[N-(3,4-Dimethoxyphenyl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone [470.52 MW, 471.1 M+H],
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t hi adi azol - 2-yl ) am nocar bonyl net hyl ] - 2- pyrrol i done
(4S) - 4-[ 4- Met hoxy-3- (3

R) -t et r ahydr of ur anyl oxyphenyl ] - 1-[ N- ( 5- met hoxynet hyl - 1
, 3,4 20

t hi adi azol - 2-yl ) am nocar bonyl net hyl ] - 2- pyrrol i done
(4S) - 4-[ 4- Met hoxy-3- (3

R) -t et r ahydr of ur anyl oxyphenyl ] -1-[ N- (5-(2-tetrahydrofu
ranyl ) -

1%1%) ig&h&%dbﬁfu%lr(fp%é&/yl are}lrl?lorclzgr ony me}flyﬁei P4}’ mLthOX}p ¥ (EIQJ I do

(té@hﬂrdférafyﬁbh@hynﬁ} zibwoﬁainﬁ@h%mmlw ;amylionyHnenyl ] -1
I adl azo

&éb f[Nn@]tM%%?AeE&?WPMqPBW ar/!vommr%e/h&z&ﬁ:@ct@sxyd-(m)-
ﬁkgrsrgrdf&ﬂaéqﬁewhem -9YREEIAE ] s0b- 47Vt -Jod- oM xy pheny

1(48)-2-[NHr < di Fuasppinyl) thigae b plhaamioasarpasty lnydthyl P4 ff-meethaxge3-(3R)-
(et yponmonil 3 guroldare LY M g1 M Bheny1 1 -1

- (@Bh-( -E'QN((Z_%-Fluoro-4-methylphenyl)ammocarbonylmethyl] I4 -[4-methoxy-3-(3R)-

met ho henyl| oxym 1)-1 h z0 - am' noca

ey g oy oo P A ‘Raanatbl 37 5

Rus}- Ql[Na(h)GjIDHfu@f@@ﬂﬂoﬂﬁmhgf}'ﬂaﬂmrﬁfcﬁﬂ%ﬁﬁm@ﬁyﬂ51 -[4- methoxy 3 (3R)-
nor phol i nyl car bonyl et hy l‘t)!fbﬁé[54 t hi adi azol

cta'iﬂmyﬁgﬂf\aré{lﬂwjphzmﬂthWP BLIYMR; [5@4Wé\4ﬁﬁiy 3-( 3

FﬁhSL?ml n))/t?{:ar t?]éy}}[)l QtVy}?Q: ; %er r!ly'h[ngl'hggl @Tetgov ém no
daﬂ@wdwmnﬂy*}]phﬁﬂ)@kziggroldmne [460 .49 MW 462|10M+H] -1
RN TS DR ek P eab BT A ReS 3 B3

3et4aﬁyhtoﬁﬂhﬁﬂ6iyp3ew1])-a-ﬁyﬂﬂﬁﬂahbpﬂ§8l4mw|4]292 -NayH1, 0l i done

Fé?@ é‘i‘?’ %ﬂ!jg/‘? ﬁ?%ﬁ@?‘ém“eﬁgﬁ -ethoryB(@RY 4- pi peri dinyl)

ah I rrol
I%n(r) : gﬂfgﬁx’ghﬁ&@ﬁ&{f 2% flhEHgB@fﬁ@ﬂ@rMWmBM N+HE- PY

ST LS BepoieanioypHe pe qmtimms«smh( v
[ zol - 2-
B e R L
- (4942 43nethoxy-3-3R)- tetrahydrofuranyloxyphenyl] 1-[2- (4

AT B ey g o= 2
((49—l4E:N((4-GHEBdXQWﬂ&r()]ﬁlenyl)ammocarbonylmethyl] 4-[4-methoxy-3-(3R)-
etf’tﬁ%g/é{? h%%ﬁ%%hgw é) )a(%/ﬁeﬁgg’é%: Eﬂ?ﬁ;ﬂ%%&ﬁﬁ@ 1Mt rol i do
N&8)-1-[N-(4-Ethanesulfonamidophenyl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone [517.60 MW; 518.1 M+H],
(4S)-1-[N-(4-Benzenesulfonamidophenyl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone [565.64 MW; 566.1 M+H],
(4S)-1-[N-(4-(4-Fluorobenzene)sulfonamidophenyl)aminocarbonylmethyl]-4-[4-
methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-2-pyrrolidone [583.63 MW; 584.1 M+H],
(4S)-1-[N-(2,3-Difluorobenzyl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone [460.47 MW; 461.1 M+H],

69 -



10

15

20

25

30

10

(4S)-1-[ N-(4-tert-butyl oxycarbonyl - 3-fl uorophenyl )am n
ocar bonyl net hyl ] - 4-[ 4-

met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] - 2- pyrrol i do
ne, and physiologically acceptable salts thereof,
wherein in each case the conpound can 15 be in the
formof a m xture of enantioners such as the racemate,
or a mxture of diastereonmers, or can be in the form

ST AN TR al Do B AT BRSO Hgiethy 414

i ﬂﬁvmaiy @J@Rﬁﬁ&ammtamoﬁ;pheﬁm Myyaolidre [§E. %IMW 473.2 M+H],

4(.4F)|-' 1 Wb‘t@o‘@@y lgyr(ldg;nﬁey lﬁ@*?‘tﬂq@ﬁ’éxlﬂeﬁ%h@r[ 1 mzﬂ]ﬁiﬂ/‘ﬁ BR¥one
el PE e P R LARIE0N o -PME ! | done.

_ (48)-F[NeB e hernboozy Damimetdnoonyfrheshyl]-#-[2-mpeyhaxyt3-GBde,

A BT R IR 8 MY, M1
A40%- 4178 INDerbysey 33 -¢ YRD- tedﬁzﬂfy;a}oeﬁx’a@ﬁw)@harm ){R«PYrro

g dcgﬁlﬁgwgﬁ@,{&ﬁrwgﬁ)g ¥‘é§ﬁ zdwhdone [438.52 MW; 430.1 M+H],
4(46%6”2 cq4q«4@tﬁaa@s@mshyﬂseﬂgtlnﬂﬁa{&a&wyﬁne%yﬁ]athmaﬁoﬂy -3A3R)-

oro rrol i done

413(@1}’@5#@!1@913%)91119&)51] Z-pmph@(lﬂﬁm MW;-308tldsxidar bonyl
TR S Al BBz haminocarbony ety ]- 44 methapr - ORY,
yﬂetrnﬂylddlfmanyloxyphenyl] -2-pyrrolidone [503.57 MW, 504.1 M+H],
h I

NESaR e T °g€4?@f$%¥yﬁﬁhwi¥*ﬁ33€eaﬁ@%ﬁ .
| tetr4H-droFhramyDRIRERN |- prroliddne [4S105TEMW ; 482.1 M+H]
&ég&%ﬁigﬁ@&g{f%g{jhéh%@gr_oﬁrg};lgxoy)}g eny?]nyl[lzl (3- mez}lylir;?;nr(]iyxll 5)
(ﬂﬁaaﬂyléﬁm@mr%rgmé%yﬂpz FroRdEneql 9P § NIl 0Xa0: Ayt hoxy p

rrolidone,

gﬁ 14M¢t Y&@&ﬁztthydwﬁ(rgn)dwlpbwﬂﬂry[l‘év(wmﬂmm@hylplﬁ&
2
?&%%“%9&%%1%%%%9 N R TS AN TS

HaRy-#y4-Mplyaxyed- (3d?c)netrah35rofuranyloxyphenyl] 1-[N-(5-(4-pyridyl)-1,3,4-

i B ehaRsh o s ML BRARREILd b ok o e,
(@$)- 444%W@Lﬁ@mttwéh>ymnﬁurm&@>pmiwnym (A1 BymdsyuabRl-2-

lid
(Ao Bbuyimesint prosidon TP M. (3
((ﬁg ﬁi‘bng)y ?(Wrtétpdh'y%ﬁﬁanyl%xgphengl] 1- (N 4 £2 pyridyl)thiazol-2-

| opent yl oxy
xl)szmqs:@rbommmy)} zppmlmnc EMeT MW 495.1 M+H]

(@)t LER B RNV Byraybiniazol.2-

yrro
yl)aminocarbonylmethyl] 2-pyrrolidone [494.57 MW; 495.1 M+H],
(4S)-4-[{4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-(4-pyridyl)-1,3,4-
thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone

(45)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-ethoxycarbonyl-1,3,4-
thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone
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(4S) - 4- (3-Cycl opent yl oxy-4- net hoxyphenyl ) -1-(4-fl uorob
enzyl)-2-pyrrolidone,

(4S) - 4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- benzyl - 2-p
yrrolidone,

(4S) - 1- (4- Cyanobenzyl ) - 4- ( 3-cycl opent yl oxy- 4- net hoxyph
enyl )-2-pyrrolidone,

(4S)-4-(3- Cyclopentyloxy 4- met hoxyphenyl )-1-(2-trifluo

(@gf 4?{(1\% &7% %E}iﬁ%p . oéﬁé] or%l fﬂ%]ng/{§:(5-pe_t1(0§ycarbonyl-1,3,4-

- jedapeler-Ymingaseany ‘H’(’ine 10

(4S -4-(3-Cyclo entyloxy 4- nethox phen I 4-trifluo
i o s BRsrratogans o pheml |-G 4

(m@}lylsnf(daom ns/t)ri Hd@pdimlﬁyylb@nzqqaybonqurww}ﬂ@p@m@ﬂne
oxy- 4- met hoxyphenyl ) -2- pyrrolidone,

(48)-444-N\Betityyt o BNtttk ahygrofuramtl rophehdinl I (3-(2-Bhicnyd- F,B Y-
othadanaly-yhanipyeatiadnybhostleyl]-2-pyrrolidone

(4S") - 4- (3-Cycl opent yl oxy- 4- net hoxyphenyl )-1-(3, 5-difl
u@sphgargdthoxs- PYRER) btk furathBoxyphenyl]- 1-[N-(5-(2-thienylmethyl)-1,3,4-
(A 2Hiadol( Byl§tainogetiny ety 2 B5tbrdsnehenyl ) - 1- (2, 4-difl u
orobenzyl§ 2-pyrrolidone,

((4§L4 4%%31@?{)1t¥t¥ﬁ>ﬂro‘ﬂurﬂi?§lmyﬂéﬂmﬂvm 132 BrpyBLI 3 4L

Y
ﬁE@li}l&Cﬁg{)ﬁ%‘?g‘gﬁ@” TR ey phenyl ) - 1- (2, 3-di f 1 u

O(r EEQTE F)t ypyg@ 10 ranzyl? He y:l>J1 (5-(2- m]rafm%l)-l 43’4
A mwcaﬁbone/ﬁo sk VT BRERETIE)

%éi% th % O&ﬁﬁ Bﬁgé ﬁggl}ﬁgx%xgnyﬁnyw (; met oxymet l 1,3,4-

:101(241/11)%?190%??’13'(1 J-3-pyrrphdange| opent yl oxy- 4- et h
(<4 4i‘?§&e R B rARG Ar AR R Bl TY-(- et hydsofyganyD)-

r LoRithig ézol 22- yl)ammocarbonylmethyl] 2-pyrrolidone
(4S) 4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- propyl - 2-p

y("4 la of{g&% f}’é}Ro r:e lgi{;(l)fuzran %%We] ]3!(5 fmmosulfonyl 1,3,4-
?%%4%&)@ X}ﬁ? Xtra%xi\,frgﬁ.l ohx% y?]nyh)l (5 %4 -methoxyphenyl)-
4

thjadizz 3cait0n ylnzft ;?g ifl9R§1 ) - 1- (2- phenyl b

p rrolidone,
4Ji4 r-’b GEhtsrabygrofraniorphetin Y-((4-2- net hyl b
sthexyp rm],qyymeﬂa@n 3,4-t 113)&120112 yl)ammocarbonylmethyl] -2- pyrrohdone

2 Chl or obenz 2 4- ( 3- cyclopentylox¥ 4- met hoxyphenyl)
(28 - 4-Metlepxye’-GR)- tetrahydrofuranyloxyphen ]-1-[N-(5-(4-
(mﬂphq_hr(ylbafhﬂnmhnﬂdmty B p-thiafBzelyZ Y Dareinogariponylmethd]-Apyyrplidone
henyl ) - 2- pyrrol i done,
(@R)-4-14(\Bothdndyed-BRo natydhy debiirardy:oipbasiit [ MX§<( B~ net hoxyp
f;ﬁpﬁﬂd)ny?caﬂ}dn&bhdtﬁﬂﬁﬁﬁ,431@1'adiazol-2-y1)aminocarbonylmethyl]-2-pyrrolidone
(4R) - 4- ( 3- Cycl opent yl oxy- 4- net hoxyphenyl ) - 1- ( 3- met hoxy
k{ﬁB Y[ - Methdkly L PLIRIA8 Eshydrofuranyloxyphenyl]-1-[N-(5-(1-

h&rn‘rf%an(%ﬁ*lﬁﬁﬁﬂfl)yl' px&médlaﬁilhoyi)&h%&bon}m{e%m] 3 559R6lidone

nzyl) pyrrol i done

( ok 5 té{ o‘éur 4 a2 ®ridin
%lngagileﬁémn&%@c{;& p§ﬁ%nﬂm tt-(5-44-plpRridinyl)-1,3,4-
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(4R) - 4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) -1-(2-fl uorob
enzyl ) -2-pyrrolidone,

(4R) - 4- ( 3- Cycl opent yl oxy- 4- net hoxyphenyl ) - 1- (3-fl uorob
enzyl ) - 2-pyrrolidone,

(4R) - 4- (3- Cycl opent yl oxy- 4- net hoxyphenyl ) - 1- (4-fl uorob
enzyl)-2-pyrrolidone, 5

(4R) - 4- ( 3- Cycl opent yl oxy- 4- net hoxyphenyl ) - 1- benzyl - 2-p
yrrolidone,

; ﬁ%&@% RENZU s S RSN fRYs fa et noxveh
(arhutyloxycarony BpRedin k-3 4- thiadig R eyinpearbqnylrpethyl-ge,
rRFlAYenzyl ) - 2- pyrroi i done,

(4R -4-(3-ﬁgplopentyloxy-4-nethox¥phen [)-1-(3-trifluo
r@ik iYHBSrRifilyargnhsyylaminogahenylmethyl]-4-(4-methoxy-3-(3R)-
(tamphydrqferaayloxphemily 2 -oxgrolidomet hoxyphenyl ) - 1- (4-trifl uo
ronet hyl benzyl ) -2-pyrrolidone, 10
((@4R)-414-Msthboxyr (3R )fté iy droitrnyyfl dvephedy) - HIN-84cycl opent yl
osthoxdearboydphiepiiganyinpeazbongimetioyl) Jebopyarolidone,

(4R) - 4- (3- Cycl opent yl oxy- 4- net hoxyphenyl )-1-(3,4-diflu
QU8 PEMRYU)ter-bPtYIox9LdrBeHYE 3 -fluorophenyl)aminocarbonylmethyl]-4-[4-
(fi&thofy-§-B3 OV etr B AR AafNYx ypheRH N2pyRBERdBAE ) andl- (3, 5-di flu
or obenzyl) -2-pyrrolidone,

(4R) - Aph@é’ib@éféh@y%&%é&mé Yalft-tHBRESTONHRBRRY bdch kadedhé e dhfdudd can
or obenzyl)-2-pyrrolidone, 15

(bR the- 1p8n O & nppuretof lenangiomersesubloxs/the eatginjte Jor(agmigtute f u
of.obenzyl ) - 2- roljdene, . . . .
RSN o RUBCR b R o  soelespmiomsy oy @ fingls destrpsr

or obenzyl ) - 2-pyrrol i done,

O AT IS 3 ko ey blpedi S22 fheRER, e &mpound of

-neth

(a4 (sXeloyel @pant vyl oxy- 4- net hoxyphenyl ) - 1- (3, 4-di chl
or obenzyl ) -2-pyrrol

d , .
(b Vigthoxs Seprossheppbesyphen K 3paglidspent y1 oxy- 4- et h
?ﬁ%gp%?%%%%§€ﬁ%%gﬂ%§ﬁ@§§yﬂ%ﬁ%t(%ggg%enyl)-l-ethyl-z-py

r4-3#-{4didnerophenoxy)-4-methoxyphenyl]-2-pyrrolidone,

%Bgsi‘.‘ggcﬁaeh%}‘}l‘- PRERL Mk ¥ irikilTR ROX YRR iadadPr oyl - 2-p
(4R MéthoRy- By phpryiétib-oRphehyRt frooyigbeny| ) - 1- but yl - 2- py
E4%-@&329&@rp&ﬁf@ﬂt1yﬁ>raawznfﬁa¥lh-3sarﬁfﬁgﬂm - 1- ( 2- net hoxy
Qﬁg?%glﬁ%%éﬁi-%%xyphenyl)- 1-(2-chloro-4-fluorobenzyl)-2-pyrrolidone,

cl'opent yl oxy- 4- met hoxyphenyl ) - 1-(2- phenyl b
,(ghg Cyclg:quﬂcp@-ﬁmﬁ%g(yp}égyl)-l -methogygarbogyh)nethyl(-Z-p?rrroliglone,

(AR). 4L 3= P! = 4~ E nyl) - 1- (2, 6-di
DL el eRi g ML ARG M cliabdl 2

(4R C3elGBnGyolopentipksphenfl syhivpYIchpyroliiotes ( 2. 6-

en - m nocar.no t o [ 1 dO

et Bt B o Sk Lo mlirone
T5)-4-831CH 016 perdyl By -8B dihd )y phed]) A~ @yhétaY Ibetsy B, 2 -pyrrolidone,
(4S5)-1-(2-Chlorobenzyl)-4-(3-cyclopentyloxy-4-methoxyphenyl)-2-pyrrolidone,
(4S)-1-(4-Chlorobenzyl)-4-(3-cyclopentyloxy-4-methoxyphenyl)-2-pyrrolidone,
(45)-1-(3-Chlorobenzyl)-4-(3-cyclopentyloxy-4-methoxyphenyl)-2-pyrrolidone,
(4S5)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(3-methoxybenzyl)-2-pyrrolidone,
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(4R) - 4- ( 3- Cycl opent yl oxy- 4- net hoxyphenyl )-1-(N-(2-neth
yl phenyl ) - am nocar bonyl net hyl ) - 2-pyrrolidone,

(4S) - 4- (3-Cycl opent yl oxy- 4- net hoxyphenyl )-1-(N-(2-neth
yl phenyl ) - am nocar bonyl net hyl ) -2-pyrrolidone, 5

4- (3- Cycl opent yl oxy- 4- met hoxyphenyl )-1-(N- (2, 3-di fl uor
ophenyl ) - am nocar bonyl net hyl ) - 2-pyrrolidone,

4- (3-Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- (N-(3-chl orophe

| met hyl ) -, 2- | i d :
R B e B el ey B o bR e e pideRe ) -
qmwa@elnyéﬂmbhyh)me%hox;@hmymr1ot3¢ ﬁi&ﬂ@enzyl) 2-pyrrolidone,
%/cl opent yl oxy- 4- met hoxy P 2y 1

((1&}_ -4 43 -frveiRBsayYRBYIdimyethoxyphenyl)-1 ﬂuorobenzyl) 2-pyrrolidone,

&l @&?g?gl@g%r{mgg bﬂ&mggygdlg@e{]gorobenzyl) -2-pyrrolidone,
-(@N-4-L3-Entlopentdoky- ﬂ;@nqﬁ@mplgﬁn)yl) 1-(4-fluorobenzyl)-2-pyrrolidone,
R b e BBy B RSy T2 PR 82ret yl phe
Zﬂ&é}ﬂm?memlm)y‘l (@Zﬁtyd@eﬁtyﬁrxpw-meihbdﬁﬂﬁnyl) -2- pyrrohdone

- - opent 0X nmet hox e

r{f}h %1&%815 qjil}qx)yph B %ﬁr{ﬂagw&methylbenzyl) %-pyrrolldone,
4(45)34 @/cly@laséwb@cy néeul';@aygpe%neaydroﬂuaroéﬁ&t(ﬁbeﬁms-qqalyﬁehdone

y - am nocar bonyl net h

I
-(J-2yslepenexgx 34 nee?shoxmene/at lré‘hﬁry!z]ruloromethylbenzyl) 2-pyrrolidone,

o 2R PR PRl o Sl
Syf)idorfed- Met hoxy- 3 (S) tetrahydro furanylo 2

- 4- Me -3 ..
PP etbrarfy Rt eé%f{m 5 priefiot PsbprEsl bbtigge.
445440 Cb??%@mﬁgﬁgxyn&dxfﬁplﬁdﬂ)&)tle@rﬁh}f]fxib%éﬂz’j([)yi -PyeYolAbBe,
Ppha-G-BAbrshbncimenqorhspa dned tidumskspshengrolsops
)(ﬂS)Qi (Hop&openfylofy- Drﬁd‘tﬁd&%%ﬂ)ﬂo&}ﬁ -@ifluorobenzyl)-2-pyrrolidone,

S 4{Jhenyl et hoxy) phenyl ] done,
4 .[5)4 G- Cy@}gp@ﬁépm*yleghoxypheny -1-(2,3- dlﬂuorobenzyl) 2-pyrrolidone,

'(ﬁ.?)y £ kPéBBPc}’ h %BWXQ)‘PP@ @/ uc]gpemﬂ({)&l 4 91(3{1]1%Xyphenyl) 2-pyrrolidone,
(45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(3,4-dichlorobenzyl)-2-pyrrolidone,
(45)-1-(4-tert-Butylbenzyl)-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,
(45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2-phenylbenzyl)-2-pyrrolidone,
(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2-methylbenzyl)-2-pyrrolidone,
(4R)-1-(2-Chlorobenzyl)-4-(3-cyclopentyloxy-4-methoxyphenyl)-2-pyrrolidone,
(4R)-1-(4-Chlorobenzyl)-4-(3-cyclopentyloxy-4-methoxyphenyl)-2-pyrrolidone,
(4R)-1-(3-Chlorobenzyl)-4-(3-cyclopentyloxy-4-methoxyphenyl)-2-pyrrolidone,
(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(3-methoxybenzyl)-2-pyrrolidone,
(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2-nitrobenzyl)-2-pyrrolidone,
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4-[4-D fl uor onet hoxy- 3-cyc

| opent oxyphenyl ] -2-pyrrolidone, 30

4-14-D fl uor omet hoxy- 3- cyclopbutylnethoxyphenyl] 2- pyr
rolidone, 75

(4R)-1-(2, 3-Di fl uorobenzyl)-4-(3-(3-(S)-tetrahydrofury
| ) oxy- 4- met hoxyphenyl ) -2- pyrrolidone,

(45)-1-(2, 3-Di fl uorobenzyl)-4-(3-(3-(S)-tetrahydrofury
| ) oxy- 4- met hoxyphenyl ) -2- pyrrolidone, 5 (4R - 1

or obenzyl t et r.of ur OXYy-
&%@gﬁ?@ﬁﬁgﬁg}yyx&% rﬁgp?)é@pérgp(eﬁ 3-nifro enz 8 2- pyrro¥1d2) y
éf) 4J<3(c2ycﬁ)ﬁalt§iou§ar4qhan<z%lpherflyi)( ﬁ(z( BudrBderkzot nakyadliabnyg, y
oxy- 4- oxyphenyl rro one,
B)- 4(@, C@y&péﬁéﬂ%ﬁWGnsih%mgW@x&r&ﬂwpymyl@ﬂMOQd@nes |
SRSl ORER AR IR Wb oSt oL REee
u@RwﬁHéﬁykkpmanbnpéanﬂbwwmhenﬁy]pmzyb&mvuom¢mmne

SR R R R e gieB ) otk ©
4(-4@14@3@)@13%&}%182%(gorﬁctﬁ(ﬁt}{pﬁé@?w)?I;@{ﬁm%fcl(ng%ﬁnﬂbe(n2ylp-)2rﬂydxy>lidone
4C4(??;4d§<9ys ﬁety'loesw et E%ivi)hle@) ugrmtfcﬁbe(nzylmmﬁohdone

WRP—W(B-Qiﬁcﬁﬂp@x%&l%ﬁ&hyrhéthoxyphenyl) 1-(4-trifluoromethylbenzyl)-2-pyrrolidone,
am nocar bon m%/)rro One

4ARB1 @émﬁeﬂwpmghylbe r&ak%rmntylory(%ewoww}
t g&%nocarbonylnethyl) 20 2-pyrrolidone,
- -8yc’opentyloxy-4-nethoxypheny|)-1-(N—(1-inidazoyl
pE&pH (3 -Cyalopaayloay-dansthamsphaty) ) ]2(3)4 -difluordbentye? - pyrrolldone
ent ony t hoxyphe (4- net.h
B P R R By et e tobetk & Pifone.
2@R)-4-(3 Cyclopentyloxy-4 methoxyphenyl)-1-(2, 4 dlﬂuorobenzyl) 2- pyrrolldone
4-%3-C§clo ent yl oxy- 4- met hoxyphen -1-(N-(2- (N net hyl
P61 &YHE’P??%]PWI“)W%%YHB% Prél%gﬂbfnzz Y?-priefidone,
| (4@RAK3-Cyclopentyloxy-4-methoxyphenyl)-1-(2,3-difluorobenzyl)-2-pyrrolidone,
(4R)-1-(2-Chloro-4-fluorobenzyl)-4-(3-cyclopentyloxy-4-methoxyphenyl)-2-pyrrolidone,
(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(3,4-dichlorobenzyl)-2-pyrrolidone,
(4R)-1-(4-tert-Butylbenzyl)-4-(3-cyclopentyloxy-4-methoxyphenyl)-2-pyrrolidone,
(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-ethyl-2-pyrrolidone,
(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-propyl-2-pyrrolidone,
(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,
(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)-
2-pyrrolidone,
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4- ( 3- Cycl opent yl oxy- 4- met hoxyphenyl ) -1- (N-(4-pyrimdin
yl ) -am nocar bonyl net hyl )-2- pyrrolidone,

4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- ( N- ( 3- ( 5- net hyl
i soxazol yl))- 30 am nocar bonyl net hyl ) - 2- pyrrol i done,

4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) -1- (N- (2, 6-di net hy
| pi perazi nyl)- hydrazi nocar bonyl et hyl ) - 2- pyrrol i done,
4- ( 3- Cycl opent yl oxy- 4- net hoxyphenyl ) -1- (N-(2- (4, 5- dine
t t hiazol yl am noc bo | ne [ )-2- rolldone

AR TR lbmyios T Rt RBb TR LI e PSS e

Rinfi@6 dac oy nedtin - l)p olidone,
anlnocarbonylne ) - 2- pyrrolldone

A4p54 @r&iys’ﬁemtylpwJaetmynbswahle%@mrwh@sylk di met ho

nyl met hyl ) - 2- pyrrol i done,
&%ﬂH&ﬂﬁgmgg%%?ﬁ?gkgﬂﬁﬂﬁgg hoxyphenyl ) - 1- (N-(2- pyri di nyl

)4-EnCrderantdenst-fratethpikyplenyl}0 @&@bﬁnfuow@henyl)

th h | N-(3
o R B ety > - 3. pyi rof | done.

%(ﬁcwoﬁe@wum -aicthodyptizh g YPRER3HIgrohen) {adrifotarbodly iR thyl)-
;£9§Xﬁ rhglnyl)) ami no c arb o nylnethyl) -2 -p
ne

A-(33€ $1 6 RBREWYA- %ﬁroﬁ;ﬁ’ﬂ%hﬁ%y(mj@tnl)’}lﬂdyl);'amlﬁ&afb%nylmethyl) 2-
-(4- nethoxypyr|d|ny

anrwebdeniebonyi net hyl ) - 2- pyrrol i done,

4¢ &3?%%6 B@&é’%{ %M“ﬁgg [3%‘2??@ F';‘E”??"hﬁw)r'm i done,
éhn(lﬁe@holnmbmdtyy] Dypyrdlidbng| uor onet hoxyphenyl )-1-(N-(2,3

- djf 1)- 20

S EBBRYE ysmsp) & dssdoro-2-uoropheny-
4bﬁﬁmﬁaxﬁymkﬂgﬁp2y&@mykﬂedifIuoronethoxyphenyl) 1- (N-(

2 ép}{lgygx(ylzﬁd %bﬁg@@&l?@ a(kb(%nr)r/ll:trhrilpﬂeny%) a%mhgggrbonylmethyl)-

(j?wﬂﬁmbﬁ@ydrofuranyloxy)phenyl) 1-(N-(2- (6- et hyl pyri
qy - an1nocarbony|nethylg 2 rrol i done,
-(3- yclopentyloxy-4 methoxyphenyl)-1 (Np 24/1 methylphenyl) -aminocarbonylmethyl)-

2-pyrrolidone,

4-(3-Cyclopentyloxy-4- methoxyphenyl) 1-(N-(4-nitrophenyl)-aminocarbonylmethyl)-2-
pyrrolidone,
4-(R)-[4-Methoxy-3-(3-(R)-tetrahydrofuranyloxy)phenyl]-2-pyrrolidone,
4-(5)-[4-Methoxy-3-(3-(R)-tetrahydrofuranyloxy)phenyl]-2-pyrrolidone,
4-(R)-[4-Methoxy-3-(3-(S)-tetrahydrofuranyloxy)phenyl]-2-pyrrolidone,
4-(5)-[4-Methoxy-3-(3-(S)-tetrahydrofuranyloxy)phenyl]-2-pyrrolidone,
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,
4-[4-Difluoromethoxy-3-cyclopbutylmethoxyphenyl]-2-pyrrolidone,
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25 1

-(N-(2, 3-Di fl uorophenyl ) - am nocar bonyl net hyl )-4(S) - (4-
nmet hoxy-3-(3(R)-tetra

hydr of ur anyl oxy) phenyl ) - 2- pyrrol i done,

1- (N-(2-(6-Am nopyridyl))-am nocar bonyl methyl )-4(S)-(3
-cycl opentyl oxy-4- net hoxyphenyl)-2-p yrrolidone,

4(S) - (3- Cycl opent yl oxy- 4- met hoxyphenyl ) -1- (N-(2-(6- eth
yl pyridyl))- 30 am nocarbonyl net hyl)-2-pyrrolidone,

4 - (3-

B R e B B By &%&rw&s@

]pﬁﬁﬂﬁ8m£6 Br omopyri dyl)) - an1nocarbonyInEthyI) 4(9) - (3
clogent ong 4- nethox¥$ engk} yrro | idone,

1(4 3-Ditluorobenzyl)-4-(3-(3-(3)-tetrahy rofuryl)oxy—4 methoxyphenyl) 2-

éﬁhﬁ@o&ﬁ Br onopyri dyl )) - am nocar bonyl net hyl ) -4(S) - (4-

net hox R)- tetrahydro

f@ﬂaﬁﬁéx@lﬂpn@ﬁynzynz& - (y@r(@)tethedrofurylJoxy-4-methoxyphenyl)-2-

4 t hoxy-3- (3(R) -tetrahydrof uranyl oxy) phenyl ) -1
éﬁ? géﬁgfhylphenyl)

dﬁﬁhwaﬁﬂhﬂyd)mbédzyll) ¥-(3-(Py(R)-adtdablpdrefuryl)oxy-4-methoxyphenyl)-2-
4(S E§3 Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- (N- (3-(2- et
H%Q&’ P*%yl))- 10 ani nocar bonyl net hyl ) - 2- pyrrol i done,

LGN By dl S BlyadTy-=L2 Ry Hex §1)-dy(N) (2, aifInefeBh&sy | met hy!
)-4(S)-(3- Cyclogentyloxy-4-

nRiResayhsmaimaty b2 wyreliddngone,

ho§y(::(aré gf% @W”WK%%‘BWQWWW%OP@S&M? (4- met

amlnwd:dwkm}dtlmél Prpbrolidomyy r ol i done, 15

4 ~( 3- opent en (2-(6-net
G BB e B ST R PR et e,
lanﬁlhbiaﬁao(ngh@ympbpmdlydoh): am nocar bonyl net hyI )-4(S)-(3

A Rt SR v U AN P prenyl ) - 1

Mn&&r&o@ymﬁw )Slf,rll'réilhdb)’lk)) 20
am nocar bonyl net h pyrrolidone, 9the/smloglcally
WP

af’c@eﬁyﬁme@ty yt‘!;meﬂ)@m&ﬁnyls)vﬁ éNeﬁZr(Zr(N mabMpyaekdinyiethyl)-
CRTROURD, ?ﬂ%h 2ggﬁﬁggounofa m xture of
e

enant | one racemate, or a m xture of
4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(4-pyridylmethyl)-aminocarbonylmethyl)-

2-pyrrolidone,
4-(3-Cyclopentyloxy-4-methoxypheny!)-1-(N-(1-imidazoylpropyl)-
aminocarbonylmethyl)-2-pyrrolidone,
4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(4-(4-methylpiperazinyl))-
hydrazinocarbonylmethyl)-2-pyrrolidone,
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-methoxyphenyl)-1-(N-(3-(5-methylisoxazolyl))-
aminocarbonylmethyl)-2-pyrrolidone,
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di astereoners, or can be in the formof a single
enantioner or a single diastereoner. 25 According to a
further preferred nmethod aspect of the invention, the
conmpound of fornmula | is selected from

(4S) - 4- (4- Met hoxy-3-(3

R) -t et r ahydr of ur anyl oxyphenyl ) - 2- pyrrol i done- 1- acetic
aci d,

(4S)-1- (N Met hoxycar bonyl mat hyI) 4- (4- met hoxy-3-(3

R h f d
Ch Ce PR e SRS T QY 6 B B R 0pHEny ) - 1
ix%izznmbwlﬁiaﬂmﬂz ()yﬂmndone
nmet h\él ) am nocar bony| et hy ? szr rolidone
yI)-1- (N

(46-Cx glegeq@pmg{ynqghc(xgphen (4,5- dlmethylt'hlazolyl)
Rgm%.séir%}&%ﬁﬁw anykeryaeny! ) - 1- [ N-(2- (6-met hyl pyri dy
I Yam nocar bonyl met hyl )] - 2-pyrrol i done,
(aﬁ;)-cyclppbr@ﬂpﬁé inidthooiyplpinshyl-N-(3- (?-emhtylb'h)mndmbﬂty@hyl m
et n)

%ﬁe%grb%n)ydnetgqﬁ arPﬁ%of('?/opnI%Enyl )-2-pyrrol idone, 5
(4@ C'ﬂ'clbﬁedbﬁbkw&-yneﬂrdx@phenyl) 1I gN (13 LE gll_methoxyphenethyl))

tetra n o en
%m r‘é‘fﬁ%’ﬂﬁ?fgﬂgg ¥ g‘fﬂ?l ){ 2-pyrrolidone,

(4@ ci_l,rclbb\br{:ﬁm?y Dﬁ@ﬁ%ﬁéﬁmﬂoﬂn L(2pyridiy- a}ﬁﬁlaéatmawrﬁahﬁ) 2-
4- ( 4- met hox

tm@ﬁymof ur anyl OXyphenyI )-2-pyrrolidone,
(483 el bkl G ORI T AOERR AR TR dro e 2

t ptrradidyok, of ur anyl oxyphenyl ) - 2- pyrrol i done,

49) -4-( 4- Met hoxy- 3- (3 , -
R R B TGRSR 8- fiethoxypyridingD)-
nﬁhmee@ys@fybﬂayylph@%)lauﬂenocar bonyl net hyl )] -2-pyrrolid

(4S) (4- Met hoxy- 3-

e @wlahwﬁe’fw éw‘r%mﬂ%ﬁw -@-{4nnthoxypyridiny))-

r 15
e

RI~( @wlamrmylgmﬂmm@yylmﬁwl (N-(4-amiline)-aptieasasbpayl mpthy])-2-
y‘_ﬁw&q i done, (4S)-4-(4-Methoxy-3-(3
I%\’)) tra ydr of ur anyl oxyphenyl ) - 1- [ N- ( 2- phent hi oet hyl ) ]
- 2-(3-pyclopdnityl oxye4-difluoromethoxyphenyl)-1-(N-(2,3-difluorophenyl)-

g%ﬁnﬁ- lgcf'ﬂy%étnﬁﬁ-pyrr{)isdgnet et rahydr of ur anyl oxyphenyl ) -1
PASN83LCHEIB e ndyTo R4 AR RSN phonryD:= PIN (D 6-geihglpyridyl))-
aminocarbonylmethyl)-2-pyrrolidone,
4(S)-(4-Methoxy-3-(3(R)-tetrahydrofuranyloxy)phenyl)-1-(N-(2-(6-methylpyridyl))-
aminocarbonylmethyl)-2-pyrrolidone,
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))-
aminocarbonylmethyl)-2-pyrrolidone,
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(4S)-1-[N-(2,3-D fl uorophenyl - (N-et hyl ) am nocar bonyl ne
thyl)]-4-(4-nmethoxy-3-(3 R)-

t et rahydr of ur anyl oxyphenyl ) - 2- pyrrol i done,
(4S)-1-[N-(2,3-Di fl uorophenyl - (N-i sopropyl ) am nocar bon
yl methyl)]-4-(4-methoxy-3 - (3

R) -t et r ahydr of ur anyl oxyphenyl ) - 2- pyrrol i done, 25
(4S)-1-[N-(2,3-Di fl uorophenyl - (N cycl opr opyl met hyl ) am
nocar bonyl mat hyl)]-4-(4- net hoxy 3

FREIE R T T q‘igfw'n%@vﬁw Y (4 m

Qinﬁlﬁéfc}érlﬁm&ﬁndﬁ)yl) 2-pyrrolidone,
tetrah dr of ur anyl oxypheny]| rrolidone

-2-p
B (IR A AU AN ULy PR
trh&ﬁ&xy%hén?ylﬁ pyfolidone,

t et r alydr of ur anyl oxyphenyl ) - 2- pyrrol i done,

(M@j (2§ qumnmrdyl-)BaI(ltamarb@B’iraﬁyElbﬁfS)r(éﬂthph@I@) ) -
tet dlh?dl(o%ura{i}noy?yz)ghen}{'i)) G rrlet,)onyI methyl | -2-p yrro

(44$)-641M[efﬂ0(<ﬂ%%(M%Mﬂbﬁmfhr)iﬂﬁbﬂmimnbl)ﬂym hl)éih]yfpﬁeﬁﬂ) m

e%gt}g?%mo&&ﬁ%ﬁz)g) pyrro 0%20 furanyl oxyphenyl ) -
(4%§}c3lc§d}bﬁe%tﬁo@mmaxgmﬂyma(m -0 %gﬁwpg‘ﬁaﬂ?L L 4- (

nmet hoxy- 3- (3R)- tetrahydro furany oxyphenyl )
qulgq)qam&lmeg -pyrrolldone

RS GLLBRA P RAARN BT WAEREBRAMII Ay (e 1 FEh Oy 4.
ool

s o A R Rk RERED A R oo S abomyti pyridyh-
&mmtﬁdﬁﬁionﬁhr(e%}WPNbQWH&né 3

SR e o A g TSy ol

Cﬁ?fﬁﬁocarbo lmeth -pyn'olldone
%NY gar boxyphenyl ) am nocar bongfl nmet hyl l 4- ( 4- m
{@y( Cyarpyriddd raghingegrhenylmethyl)-4(S)-(3-cyclopentyloxy-4-

rolldone 15
(ﬁ‘%; - %k ?WH%’%}I % ) -t et rahydr of ur anyl oxyphenyl ) -1
ZESSH%MPTG%Bﬁ(um)egtyﬂgdmﬁhr)n}ylowlﬂ}anvmlk@btﬂew -methylpyridiny1))-
p%"zl%%ﬁ%b(aowl&}eﬁsffﬁ?%m é&%ﬁ’e‘ﬁw )-1-[ N-(2-
met hy Ipphoiphiksily acceptable salts thereof wherein in each case the compound can
fbon yl am tnocar bonyl et h¥l rroI i done,
e in the torm of a mlxture enantlomers such as the racemate, or a mixture of

diastereomers, or can be in the form of a single enantiomer or a single diastereomer.

According to a further preferred method aspect of the invention, the compound of
formula I is selected from:
(4S)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-2-pyrrolidone-1-acetic acid,
(4S)-1-(N-Methoxycarbonylmethyl)-4-(4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-
2-pyrrolidone,
(4S)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(2-methylphenyl-(N-
methyl)aminocarbonylmethyl)]-2-pyrrolidone,
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(4S) - 4- (4- Met hoxy-3-(3

R) -t et rahydr of ur anyl oxyphenyl )-1-[ N-(2-(4 20

nmet hoxyphenyl ) oxyet hyl )] - 2-pyrrol i done,

(4S)-1-[ N-(2-(5-Chl orobenzoxazol yl ) am nocar bonyl et hyl
)]-4-(4-nmethoxy-3-(3 R)-

t et rahydr of ur anyl oxyphenyl ) - 2-pyrrol i done, (4S)- 1

-[ N-(2- (Benzt hi azol yl ) am nocar bonyl met hyl )] - 4- (4- net ho
xy-3-(3 R)- tetrahydrofuranyl oxyphenyl)-2-pyrrolidone,

(B8P0 R gl SR Al RS By -0
! hﬂk&léf)érﬂmaa&rb@yymahm@ pyﬂrﬁtcfoﬂbydr 0

fur anl)zll o&g qyr ro i done V£4S) -
lﬂ%raaftﬂny %meﬂwaa%@ﬁ prstimgthyD]-4-(4-meghoxy-3-
O@R‘) %etraﬁ@dxjg}uranyl xyphenyl)-2- P olidone,

t et rahydf of ur an ?oxyp henyl) - 2- pyrrol i done,
pWQﬂde@ﬂb@m ¥ (Boegepitodiocdurenyloyphtreile b{lN- wherei n in

B ARSI SATBRING Ean 30 be In the formof a

re O ena as 't he racenmate, or a
msou {[¥-@f5-Dithabylehiolye: ﬁ)amno@mnplmamyl} hed fmﬂmxpn @R)-

t di t
AR R GG O R erl 2o lififod aspect of the
i @mmt[Nooa cRib®pEaDaridcabod dheml3-4--h&nsS8L Re3ed
(wsyhmrc[fgmpsb@mhsmdbﬁmsz&»q@@hyl] 4-[ 4- et hoxy- 3- (3

4§iﬁt &MM&%@ Esgi)yt ﬁ%ﬁmﬂxﬁﬂloy&ph&ﬁy [fQlidone
(m&}w&yc[a@o(lﬂphwbampyobwhermmlt)h%mhc[oﬁe met hoxy- 3
T KL A PR bR 3B
%oLthd-l] (4S) - 4-[ 4- Met hoxy-3 - (3
t f | h b

ka3 gty EeSi A R SRR A M

ofddnd) MrH, 10

S Met hoxy-3-(3R) -t et rahydr of ur anyl o hen
({4&3 (154#@@]1%%}7( 5pt(ra21_y21roﬁ1rany10)2/yphenyl) 1 [Iéll (2- pKer:)nthloZthyl)] 2-

-‘,{;}&rﬁﬂdBQ&af bonyl net hyl ] - 2- pyrrolidone[ 431. 51 MA 432.0
(@S)- ;144{Meth®¢yhbm)3et(éﬂ?91mﬁe’aﬂ)é®whﬁfﬁh} bkay! oxyphenyl ] -1

zot hi l-2- ..
li;BCB?SH?WBX ﬁ?fl ﬂ@f‘ﬁ’ﬁﬁ?‘fﬁﬁ:%@‘é}f’?"done[ 481.57 M\ 481.9
MBl)- 1 -[N-(2,3-Difluorophenyl-(N-ethyl)aminocarbonylmethyl)]-4-(4-methoxy- 3 (3R)-
(4S [ 4- Met hoxy t et rahydr of ur anyl oxyphenyl ] -

tF?(P}(Y&er}?éﬁaHﬂQ§/3ﬂ’é‘ﬁ‘236¥§11pé{126'|‘ dops;,
2%13 )qm- @Cﬁftﬁ@%h&?ﬁw lidopfopytyamloc 8808142y Y.4 Mmethoxy-3-

([3R-)-(ffBEaEI/ @ﬁsym%qzml}qnuaﬂzmhdm 2-yl)am nocar bonyl me
t(llgs [ﬁ’([2,43 ﬁﬁfulapo)fﬁllér%ﬂ (N-cyclopropylmethyl)aminocarbonylmethyl)]-4-(4-
methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-2-pyrrolidone,
(4S)-1-[N-(4-Carboxyphenyl)aminocarbonylmethyl]-4-(4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl)-2-pyrrolidone,
(4S)-1-[N-(3-Fluorophenyl)aminocarbonylmethyl]-4-(4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl)-2-pyrrolidone,
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(3R) -t etrahydrof uranyl oxyphenyl ] - 2- pyrrol i done [539. 61
MN 540.0 MHH],

(4S) - 4-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] -1
-[ N (6-

trifluoromethoxyl benzot hi azol - 2-yl ) am nocar bonyl net hyl
]-2-pyrrolidone[551.54 MW 20 551.9 MtH,
(4S)-1-[N-(4-tert-Butylthiazol -2-yl)am nocarbonyl net hy
|']-4-[4-met hoxy- 3-(3R) -

t

B A ARSI aRABY e pRg £ 473 501 M
(thRyelihhmimodarbsmehyi] Rhsmpliithep) et hyl ] - 4- [ 4- met hoxy- 3
_(2}3R)1_ t et r ahydr of ur anyl oxyphenyl ] - 2- E}/r rolidone

[ 8k é&lg4m?thgr}9@h9nmppﬂn’loc2%>onylmethyl]-4- -methoxy-3-(3R)-
(Rét%Hﬁr&fﬁfaﬁﬁbgﬂheﬁﬁflb%wbﬁ&ﬂngﬁ ethyl]-4-[4- et hoxy-3-(3

-t et rahydr of'ur anyl oxyphenyl ] - 2-pyrrolidone[447.98
)-448-(2,60Risjethylphenyl)aminocarbonylmethyl]-4-(4-methoxy-3-(3R)-

- Difl he t hyl ] - 4- [ 4- met hoxy- 3-
(St%%hyﬁf(lef%ra éﬁ?’g@g‘: ‘]‘&%'EZ{P?%QIEE&%@F] - % ]pyr r E)I i (rjrgnefg& 4(5
I\Mg)-fﬂ—iﬂw.-(ﬁl:lbblﬂrﬂ:)%pylp}}elnyl)amin(r)]carbcin))/lml\el:_tl(l}g]-4-(4-tr]ne|thoxy-3-(|3)R)- _

4S) - 1- , O- uor opne - - et ro am no
SRt ARy gfroldohe: YRR

2 : - lid
x%ggggaﬁ )35 gagii)g Fat H%Mg%ﬂ&ﬁﬁ%@hfﬂ{’rﬁl(ﬂ pyrrolido
(meghylengdipxynbenybpminegarbespmethyl] Lamiribiderdony | et hyl |

(AR R oo phep DL INIOLE 65
4tﬁ'ﬁuq_r0Met-H_|yl)pyridyl)aminocarbonylme_thyl]-2-pyrrolidone,
gé%;—fgg(?&?a%qayg&rng Qx%ﬂ%'cQrg&y'fﬁgt%;ﬁ-%()ﬁlnq&w&J-Zﬁi)[ 4-me
ttefratadpodiirahylo-pytey pherylidond- pyrrol i done[ 428. 46 MN

429, ., 5

(G8AM a0 setpabrgrofismsimymbenilr LAY (B RYemHfPIathyD ]
-1 -gyrtdidénd, 4- .

t et r ahydr oi socgw nol i nyl ) car bonyl net hYI ﬂ - 2-?yr rol i done[
A38)- 641 Mgthorm 13- Ropeqahydrofuranyloxyphenyl)-1-N-(2-

fxﬁéiiglfariin%r)%I;lof}k%}{ﬁx?’dcﬁﬁb&yﬁn%wyﬁhlﬂ{q?&Hfoﬁé‘,y' oxyphenyl ] -1
{(@8)- ey M atizpxiy PO (3R) e abdiouryr yietyiplériyl 2L-By«2-64-i done[ 450
.5 451 2 , .

(%é?%b%ybef%ew]32-'1(3515%)“-“{’%% r ahydr of ur anyl oxyphenyl ] -1

-(B8)-(4NXQ-(5-Chlorobenzoxazolyl)aminocarbonylmethyl)]-4-(4-methoxy-3-(3R)-
triflyoronet hOX£phen¥I ) ani nocar bonyl net hyl ] -2-pyrrolid

(}F]té‘fhd fyrgnylgryyrhenyr -yhap}])l,ldone,
(48)-14nL -(égxlizﬁkj_igﬁb{iﬁ?aﬁrnegﬁigiﬂof@md@ymm(4%gtggg>ny_kglgm noc

ar bonyl net'h

Jeteahpyirofurandorpmherfyl: 2pyirelidopheny| | - 2- pyrrol i done[ 499. 5
UYL enaisgoiveimpssbonviri bl fmetons 308>
-tétBabRiirofuiredylatypteni W2 -amydlidopiphenyl ] - 2- pyrrol i done[ 454.
sMINTE B AmidazolyDami
S)-1-[N-(2-(Benzimidazolyl)aminocarbonylmethyl)]-4-(4-methoxy-3-(3R)-

tetrahydrofuranyloxyphenyl)-2-pyrrolidone,

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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15

(4S)-1-[2-(6-Fl uorobenzot hi azol -2-yl)thioethyl]-4-[4-m
et hoxy- 3- (3R) -

t et r ahydr of ur anyl oxyphenyl ] - 2- pyrrol i done[ 488. 60 MN
489. 0 M+H],

(4S)-1-[ N-(6-Fl uorobenzot hi azol - 2-yl ) am noet hyl | -4-[ 4-
nmet hoxy-3-(3 R) -

t et r ahydr of ur anyl oxyphenyl ] - 2- pyrrol i done[ 471. 55 MN
472.0 M+H],

(4S) 1-[ N-(Benzot hi azol - 2-yl ) am noet hyl ] - 4-[ 4- et hoxy-

- ( 3R\cc3RiAgY fRdbgthef Métﬂ@dfhspwmﬁ&whx}enaowhé sﬂmp&ﬂa of formula
[453 56 MA 454 0 MtH], (4S)-4-[4-Methoxy-3 -(3

dyw@w%ﬂﬂmmm ur anyl oxyphenyl ] -N-[ 2- (2- oxopyrrol i di n-

I\ﬁﬁEﬂ ¥| %?JS )E‘:_ﬁ%_d_r ;ﬁe?%&ﬁ&ﬁ%ﬁ)@rﬁ %tﬂﬁ([y%lélé Qet%dl%ﬂm%/loxyphenyl]-z
-Mﬂom‘[é&yf)) MW( 482 0¥HHEM nocar bonyl nmet hyl | - 4- [ 4- net

hQxy- 3-( 3 R)-

O LT TeRm PP TSR P aB e 442, 48 My
%Ba}@deh'ﬂanylaﬁfphenyl] 2-pyrrolidone[439.55 MW; 440.1 M+H],

([4% (1 4[4 h@t @é,}gpéaip(glro%uerg;y?gyy%{leogyl[l i la-r[%I 2 )%/e%i]y benzothl%azol 2-
4&1?%8%&?&%91%}@]011)5%@&?&&%[]48?S’PWOhSId@Nﬁ[I-ﬂ]M 52 MA
(48)-H[4{Met mcyr%bm)ﬁptthyﬁ@ﬁwr}sdwy@h@tyh]yl NP mestlapl thinggl-n

CBe A IR iR REaLL MW, 9208 M. 57 wy

4(@8) 4-[MMHthoxy43-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(6- methylbenzothiazol-2-
bl enedk Bryateey kol 1Lyl am nocar b

3(4S§3R)[4wtn@dym(n@uétmyh&wﬁw%her&l]py N g4 intlasfB&B oMiazol-

R Yk>@vwawmnc§qrm%ﬂr§ ah@w[ﬁ” fﬁh@i’( 49%&1%&#1 hi azol - 2

(gg 1Qm(@%296)8@5}%M&!&&xa&l@&lﬁ&hhﬁ@iﬂﬁ&@ﬁﬂetﬁﬁ{] WV methoxy-3-

(@4B) 161113«[1 rpﬂuar@hxyﬂwmyl]ﬁhmwh)iamﬁ 1382 &t BOWy b#R0 MAH], 4- [
t@?fh:ﬁg’?{’et}? & B?RQ‘S’/‘E; drofyranyloxyprend b %es. 57 mwy

4tﬁﬂud.roMbH[|oxy15enzoth1azol 2- yl)amlnocarbonylmethyl] -2-pyrrolidone[551.54 MW;

(4ﬁ§)9 " ( 6- Chl or obenzot hi azol - 2-yl ) am nocar bony[ net h
M et hoxy- 3- ( 3R) -

t@sJ- aJuMotnaémrwﬂhmym l)a&hilnoaaxwﬂylrﬁéthqumq4{rﬁaﬂo)&93 MARY)-
501.9, 503.9 - Met hoxy-

Ryvelymyewl@sww %waﬁ P1471§ 5[%1%{ WﬁDthHh azol -
Zas) g)[%w%%ﬁ%9$ﬂ¥ﬂmo'?&h}1] SRR pR) 431 51 MY
(t4Shydrdfarandexpbeiyl 2 pyrroliddng (455 @y NMBHrGEPINERhy | ) ani

E@Eﬁ gig r@\g Ug{gﬁg[}{} %Xlﬁlé et&y@#u[lﬂannl tP%)%/?ﬂg %ﬁeﬁral?'db(ifprragyloag)henyl]

ildoﬁa4M/\98 M2, D48MFM]+H]
yl net hyl ] - 4-[ 4- net hox

N 2-yl).am nocar bo
)/(—4§ éz% (qat‘?rﬁl’l%?’&f ﬁ*ﬁﬂﬁ%@ﬁﬂ%?? )= pyrrol i done
[ édshyardibnAeB pledtR-pyrrolidone[433.45 MW; 434.0 M+H],
(4S)-1-[N-(2,3-Difluorophenyl)-N-(2-methylpropyl)aminocarbonylmethyl]-4-[4-
methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-2-pyrrolidone{502.56 MW; 503.0 M+H],
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(4S)-1-[ N- (I ndan-2-yl)am nocar bonyl net hyl ] - 4-[ 4- met hox
y-3-(3 R)- tetrahydrofuranyl oxyphenyl]-2-pyrrolidone
[450.53 MW 451.0 MtH] 15

(4S)-1-[ N-(5-Chl orothiazol -2-yl)am nocar bonyl net hyl ] -4
-[ 4- met hoxy-3-(3 R) -

t et rahydr of ur anyl oxyphenyl ] - 2-pyrrol i done [451.91 MW
451.9, 453.9 MtH], (4S)-4-[4- Met hoxy-3-(3

R) -t et r ahydr of ur anyl oxyphenyl ] - 1- [ N- (4 phenyl t hi azol - 2

AT AR RS TR b RS 90 L858 e,

' R)étrﬁ@df&bﬁﬁﬂ{l@iﬁh@ﬂyi] QwﬁbmmleL Qs[smmﬁzteﬂmmenzot hi

azol 20 2 )am nocar bony| met hyl ] - 2- pyrrol i done

[ @S 14 N-(hklucrophepyampipocarpopgimethyli4ndmpashary3-(3R

bl A B SRy RIBIckoRs AT 4?%“”"( '423 >y
3(45)- ﬁ’r[él{Mclhdbe}{ %(%tth@l‘yé@fur@fﬁyloxyphenyl] 1-[2-(1,2,3 4-
b R i o PRSI Do Re 180 S 3 MW 5 a6,
U4 & Mathoxy3-OR) t°‘”“ydr°f“é??§%"”’?‘é’%yﬂ.]r T eyl Lo N
b g P e aar e - By RO ong AT ST A S L a
g&@ 452N 0455 (AR Ay dro@lﬁ@)é;jxf[pﬂemth?lﬂ(ﬁ (3

t et r ahydr of ur anyl oxyphenyl
fm@@p@mwmwmlmam@nn]yhm IFRoraigranc[42646 MWig95.1 M+H],

Ry N oreb il -y Ns e hamiposggonyimg - methors-
rb@ﬂf)l-tmmztliyﬁfqmrén)[ldxyphel’(}fb}@-pﬁﬁolﬁ:{bne[499 56 MW 499.9 M+H],

,(\é% hgg (é%pz\éﬁnhz H%gBXxye }}f]hfryniethox$¥r(5% | done [458. 54
Eé%?ﬁr&f{}iaé%gi%é{%ﬁvlPl—@bn‘@hddn):[aﬂu.ﬂﬂ"MinEJ@SB/.b Netdyy! 1-4-[ 4
(AL L Binbrobkgrashisaatanhiosthyly Arldrmetbare-1 @8- 54 My

4@ deu"l‘.]anylox henyl] 2-p ohdone[488 60 MW; 489.0 M+H],
4- Et hox ar |'t hi azol - 2- yl ) am nocar bonyl m

gﬂl-][Nz(6fF uqrgqug gol(Zgy minoethyl]-4-[4-methoxy-3-(3R)-
55 MWV
ig%;@am?{lﬁémkwf GRSk donér4BY 55 MwAPREd A%
(@49S)-1-INF(Refzothiazol -2Blitayninckt 3] 44-f 4amadhioay-34(3R)-y| ) am nocar

ARt ot bR idine F455. NG 45490 K 74 56

NME)-4-75-Methdxsl] 3-(3R)- tetrahydrofuranyloxyphenyl] -N-[2-(2-oxopyrrolidin-1-
opropyl net hyl - N- (6-f ] uor.obenzot hi azol - 2-

yyl)eg}ﬁlh%egqqgémmlﬁ9ﬂ5}6 gg M; 517.0 M+H], |
S0 s AR By i
R)fﬁale'ﬂmwlgxmafw] Dpymoledopk(d42.48 MWy 44320 phdtly| et hyl )

_(%S)’I:Q-[P-Wiertl? ycgo&?{) tgi %yéroﬁl%yloxyphenyWI'_qN (4-methoxyphenyl)-N-
(methyl)aminocarbonylmethyl]-2-pyrrolidone[454.52 MW; 455.02 M+H],
(4S)-1-[N-(4-Isopropylphenyl)-N-(methyl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone[466.57 MW; 467.1 M+H],
(4S)-1-[N-(3,4-Methylenedioxyphenyl)-N-(methyl)aminocarbonylmethyl]-4-[4-methoxy-
3-(3R)-tetrahydrofuranyloxyphenyl}-2-pyrrolidone[468.5 MW; 469.0 M+H],
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(4S)-4-[ 4- Met hoxy-3-(3

R) - t et r ahydr of ur anyl oxyphenyl ] - 1- ( 2- oxo- 2- ( 4-

net hoxyphenyl ) et hyl )-2-pyrrolidone [425.48 MN 426.1
MEH]

(4S)-1-[ N- (2, 4- D met hoxyphenyl ) am nocar bonyl net hyl ] - 4-
[ 4- met hoxy- 3- (3R) -

t et rahydr of ur anyl oxyphenyl ] - 2- pyrrol i done [470.52 MNA
471.0 M+H], 15

E é?%#%—%ﬁ%_y?%%&%tpﬁl)%g)%rgx}l/lggy%g?ﬁﬁ [ -?[qu-lmrre‘:f‘lgﬁ%lizlz-o IL}Q-
t ﬁ§dnﬂh&dﬂfﬂbﬁlyfﬂﬁﬂszlpi¥?&ﬁudnk[-431 BY MW uspoer{Hy/0. 52 M

471.0 MHHl,  (49) - 4- Met hoxy- 3- (3

S N Sy DA R Imeth -4 4 methagy-3-GR)-
2 Bty 5 467 M Hhone

[ 38D 14Y-(Ghleobergotiadp]-2-y)Binotarbpylinsthyl]-4-[4-methoxy-3-(3R)-
yﬁ%%él}gﬁ%fifr%{ly g%@?%%gﬂf)p%%&’o%@ ?96( 1'.99‘ W:F’g(ﬁ 3@', 318 R/fﬁ—i]b on

NEBRA{Y-NBethdHy) 3-( X rratraty dmifiratylyt yphymE DYNImeth AN { tlaz6102-

O tnscaropuer0) P AR osloRs I NIY: 432908 b ony | et hy

| st K= mREARRNZ08-2(3)-R) (cyclopropylmethyl)aminocarbonylmethyl]-4-[4-
t(et far@dor%;f ur anyl oxﬁ%)he(ngl/l ]Iz ZPy}zlr r gl)i done 4g8. 48yM[
ggghgxy\-/ﬁ.ﬂl’l)-tetrahydro ranyloxyphenylf— -pyrrolidone [521.63 MW, 522.0 M+H]

(501 Anl ek 3) BRSO A BRGRY BSR4
2 temtau;ufmﬁylo?@hwtymnynqm@ {4495 MIW 0D M468. 50 MW
G N G 22 ngrimseony st L B HPRHEC AR - 4- [ 4- e

t t8@atydbfiframM)loxyphenyl]-2-pyrrolidone [450.53 MW; 451.0 M+H]
O e Ay S tackarbo R ey h om0 £
Skuaurymf&énﬁ?gﬁg)eﬁﬁpztxpph@ﬁ%&mmcmb,amr!mwy Mty [4

-net ho

-3
@5 A My A AR ran rghestyl HD RS- (f-PReyBhiaRls2-
lagrinEitopsimetitl 2 purolidone (493 48 MW 404 OMHL |11 ¢

44/ #-idoMetibxy3R)3RIQetrahydrofuranyloxyphenyl]-1-[N-(6-methoxybenzothiazol-

LeLn aivaral ut anud SIXRNenYbd Tag S R IRRS Il 40 M

((4S)-4-14- Mt oky Bt IRg NesdhlyfiRRa i OB HREW )} KR 1206 BRI FES -
hyl 1-4-[4- net hox¥-3- 3'@,{ .

taicthyhibenzamigeddy -69(9&‘% 9 MiHyrrol i done [503.57 MA
(4G 22 L pebe SR b e R R s

| axepiryolidint| {yhethet]Hongangd¢ BigP47 MW; 461.0 M+H],
LGS T MRS PR B lra i B Bl 8158 3k 2ol 1

(AS)hyl}-4-Me(hdx Fbenedrmidd {454 SN ersglo)MmHNocar bonyl met hyl

] -4-1]4- et hoxy- 3-(3R) -
t(égl)r‘%ﬁ‘;‘/'memvéﬁéﬁéﬁ%ﬁé‘i‘f?ﬁfé‘?-l%wk“‘d}yﬂdloﬁé(“[ 442. 48 MN
AfBudroMettllyl henoxty)l)ethyl]-z-p olidone [465.46 MW; 466.0 M+H],

(48}1- 1-[N-(4, 6-Di fl'uorobenzot hi azol - Z-KI ) am nocar bonyl

A8 h{AN=(3-Gyglopranybky-43thiadgzaly 2-yl)aminocarbonylmethyl]-4-[4-methoxy-3-

LSR5 SRR GHNCRD M richiaBald (43 SIREW: b0 Relf!Y
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(4S) - 1-[ N- (4- Car boxyt hi azol - 2-yl ) am nocar bonyl net hyl ] -
4-[ 4- met hoxy-3-(3 R) 10

t et rahydr of ur anyl oxyphenyl ] - 2-pyrrol i done [461. 49 MN
462.1 MH],

(4R) - 1- [ N- ( 3- Fl uor ophenyl ) am nocar bonyl net hyl ] - 4-[ 4- me
t hoxy-3-(3 S)-

t et rahydr of ur anyl oxyphenyl ] - 2- pyrrol i done [428. 46 MN
429.1 MHH|

YR Jﬂf’éﬁﬁ Z&? SRR et Sl S

[é%éx%ﬁhﬂdﬁl Wh yrrdiRlone [467.54 MW; 468.0 M+H
t enyl toﬁle([) et hg/ 4- n;tLox

g{r‘e&i I{Et(ﬂﬁwé:r{aglraﬁ&awlymlémmm wkm%{lylhéﬂé nm@ryéz(m)

TUREEIY St Stk o

@8 oXN B eery-Butyil-0)3e4- ﬂydd]iazal—wt)ammodahm{lmdmyﬂe -[Mhmethoxy-3-
(&t tiranylomiem ) Py ARRS K74 B ML N et ny

| (S M4=-CxR1dpoopyimeth AR -(EBluorobenzothiazol-2-yl)aminocarbonylmethyl]-4-[4-
Ep?ér %E%g_ Lﬁol{)utret?gh%ld?o)%uragyelonx Y ]nenyl]Dy rp;fr(gcl)lllddo?lg f53[946732MW SWVO M+H],
y(léi]@_ z %ﬂ)ﬁwﬁn&?ﬁ({/ﬁg ??%Qg}@@ﬁmrﬂm}ﬁﬂéﬂy)]alﬁlzﬂ&&ﬁf-BQ&Méﬁ?ﬂlﬁz-
tprrokidgmer [89 Ut MW 038plndiyll] - 2- pyrrol i done [517. 60 MA

5

G SR s R RS 5 ek bony 1 et
hyét}m@phéhym)ethlyowpﬁmamoﬁa [425.48 MW; 426.1 M+H],

_ tég% i%&{lﬁ [51 oxypxl}/e%yl?alf\{ml)cazban)é'[metLyl?QTE nle?}?o?(yaﬁﬁw

(tét@hy&ro&iﬂaﬁﬁoiyﬂahé:ﬁyypz phesizmne sl scarariadophaanyi,) am noc
ar bonil net h

féthbky- (éﬁ(%lﬂ)elft%w@ﬁyla%m%mym%kﬂ;ﬁﬁmezhwr%@ﬁmo
rl@tra{ I%fﬁ'gnm 5%1]12 lidoné [ﬂﬁﬁb 522vtw; 471. 0 M+H],

2,3-Dfl uorobenzy ) am nocar bonyl et hyl | - 4-[ 4- met h

df&ﬁ)r‘&[f( -BRphoxyyet- (RN yetraby dno g yboxypheayijt I EPQ(%; B Bolkeirefbipsobenzo-
461
(&b RSDa et ool SR AEMY; 319N,

r(i4pC@NHeﬂ)(mmdwﬂnhhﬂleflédﬁﬂyphenyl) -N- methylammocarbonylmethyl] -4 '[4-
it F%}éi%%{)m Q}ngﬁ;ﬂ qr of ypheml- b SN BERY T 5026 MW Ut A%y,
((4§) 1—'EN[(B‘I:F(l&'rghtl;riétﬁé(iypﬂédyi)gnﬂﬂo)c&*%ﬁmﬁxéﬂ@qWﬂm&h&)] -343R)-

[ 4- met hox

t@%@Wﬁgp&%ﬁﬂ@é@%r@s&%ﬁ@fﬁwqmzLWASMdﬁ% IM3d].51 My
G H R s e et ey PR

t thimahyd ®fi§r3i)loxyphenyl]-2-pyrrolidone [468. 50 MW; 469.1 M+H],

E@g{ ?Wéﬂqﬁlﬁjq%gp en}gl))(é{lgplgcrybc;lnyl%né?l)(ylf e l[Jl (rjn%t %xg'%é"(%RﬁlS MA/-
(4ShyérdfdraMabngrym3r-1-3Rroliddne MPRAGQVW a9l yHhenyl ] - 1
8Py DA A e bbby mREE by by ety 3-GR)-

[ @35hyaro idiy183hdnyMtHbyrrolidone [470.52 MW; 471.1 M+H],
(4S)-1-[N-(3,4-Difluorophenyl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone [446.45 MW; 447.1 M+H],
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(4S) - 1- [ N- (4- Met hanesul f onyl benzyl ) am nocar bonyl et hyl
]--4-[4-Methoxy-3 -(3 R) -

t et rahydr of ur anyl oxyphenyl ] - 2- pyrrol i done [502. 58 MA
503.1 M+H],

(4S) - 1-[ N- (4- Ami nosuf onyl benzyl ) am nocar bonyl net hyl ] -4
-[4-methoxy-3 -(3 R 10

t et rahydr of ur anyl oxyphenyl ] - 2- pyrrol i done [503.57 MA
504. 1 M+H|

(d5)y- bgﬁg&q&g&f@%@;ﬂ@ﬁeyy L B R0 DOV IR YA (ar)-

tte&ﬁ@hmlaﬁmm}ﬁkmy@pwmhdma{mzsrmuwicme o[M8d1,57 MN
482.1 MeH " (4S)-4- 5;4 Met hoxy
RSt & Ny dnthroierhisyyl k%ﬁe?nyh)qm120<[ar\bqn31rﬂ€éhbﬂlrﬁ1&§7ﬂe&my§ -(3R)-

m‘éh}(ggfﬁ!iz}xmgﬁﬁﬂ%@f@ YL OEIIRY [3 1125 7PMAW, % 1 h dnenf 439. 51

((4S)- 1 -N[(3-Rlrprd xaypetBylpBaRyH aminoasrp omydinethsti v [dxpethexyy 3 3R)-

I NL(5-trifl |-1,.3 4-

RS iR o RISR FARHR YIS 4430 M Hhone

[(48B14N- (MﬂéDAl};&BrobeMbﬁﬂlazol -0 48hméndcdrbdiglmethy ) 3+ [(43m7:t)ho;iy-%-(3 R)-
ro an -4,

tatratftymo Py yphe ﬁ%g"&%nsﬁ@?r f’{Oﬁé% g| i done

[849)51@16 (M&aﬂé’o%ﬂ@azwtﬂyl)am{rﬂ)&rbénﬁﬁ ;{Qm@ym&h& -3-(3R)-

t et r ahydr of ur anyl oxyphenyl yl) th| a
zteqralwd@@rywlwher@é}%@ww@h ql Mé?—ﬂdﬂh’é] [ 494. 57

KW{ et r a(%’ ﬂgh&%lﬂhengﬂ?%%é% ’W“ggﬁ? ﬁe(t l}qxgyr 3(§yl )thia

ztairah&dro)ﬁhr)lwfoxwhmﬁbhpymelﬁdwb T423. Awwmmo N+HN04. 57
08 TR2 i hehepysbios iy A T4 ZRPERSP E7RRy | oxypheny! ] - 1

tEch@ém&iﬂawéxﬁ}ikaﬂjﬂzwﬂbh&ne [431.52 MW; 432.1 M+H],
(P LoE R om ek L P ol oo 57 e

(tét%)h o&iﬂa%&ﬂ%ﬁé{nﬁ}ﬁ gﬁ)roﬁcﬁhé pda afrw.anyh vgyrhenyl ] -1

t S&ér[&z‘@‘ﬂ %yyfr Iﬁgﬁtﬂ@@%{ﬂwﬁynmmpl}ﬂhlﬂ%ol i done

%@O@L%Q}gﬁfo?ur aﬁlpgﬁo% Oélr?)[413 3 1t/]i\‘l’y(ét'?‘let oxgicar bonyl -

149)- L N(#iCadh axz - fl Roreptiehghaminocaabdnyhyéthy-Hyf # metRxpya-GR) -

[, i 30 .

(TR e RRRg AL BrTdere T M43 S Bheny1 1 - 1

-(BS}-(W@Mﬁ@h&ﬁﬂfohﬁﬂﬁbpﬂen@)ﬂmmocarbonylmethyl] 4-[4-methoxy-3-(3R)-

t hi adi azol - 2-yl )am nocar bonyl net héy IJ/[WZ gogrrol i done 86

(tgftg)hygro[ﬁzrawg@)f@?l)él %-Byrrohdone [517.60 1 M+H
1:'?WQHW@&E@MLH“?WQL&mlbcir%r(ﬁ’métﬁyﬁ “4-[4-methoxy- 3 -(3R)-

I"'enedi oxyphen hi adi aZol | )am nocarb

dﬁtyahwéltorﬁym]lyl(zxmcml Mmehdom@ﬁzﬁqMWﬁdM*H] (3

ES)t Fh(l ?Q)fg rli?um(;b%ﬁ%neﬁx anyldflphen}h%-rr(lgoc(a%otnw eﬁY)Jl]) {‘4
methoxy 3-(3R)-tetrahydrofuranyloxyphenyl]-2-pyrrolidone [583.63 MW; 584.1 M+H],
(4S)-1-[N-(2,3-Difluorobenzyl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone [460.47 MW; 461.1 M+H],
(4S)-1-[N-(5-Cyclopropylmethyl-1,3,4-thiadiazol-2-yl)aminocarbonylmethyl]-4-[4-
methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-2-pyrrolidone [472.56 MW; 473.2 M+H],
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5 thi adi azol - 2-yl ) am nocar bonyl et hyl ] - 2- pyrrol i done
(4S) - 4-[ 4- Met hoxy-3- (3

R) -t et r ahydr of ur anyl oxyphenyl ] -1-[ N- (5- ( 2-t hi enyl et hy
1)-1,3,4- thiadiazol-2-yl)am noc

arbonylnethyl] 2-pyrrolidone 10

(4S) - 4-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] -1
-[N-(5-(2-propyl)-1,3,4-

t hi adi azol - 2-yl ) am nocar bonyl net hyl ] - 2- pyrrol i done

S LN G R Whnesagpepymeyll T4 Bepgr e B - 1
t3trtﬂhydrofuranyloxyphenyl] 2-pyrrolidone [439.51 MW; 441.4 M+H],

&1 a?ﬁ[ yl ) ani nocar bony| et hyl ] 2- pyrraolidone 15
(49

rﬂwylzar?leﬁsarhw}%%iéﬂﬁ%@w@@&ny|] 1
- el rmﬁhﬂéymkﬁm] 2-byolkdone [442.48 MW; 443 1 M+H],

t hi adi azol yl') am nocar bonyl met hyl | -"2-pyrrol i done

(B8 MR B AR S BRroRear O Gl BEVIGxvpheny! ] - 1
Ihghgl%eé]z%zg%lsaz gé}x%[ﬂ%%ﬁlﬁ&oa ar glg(r)]n [ma§ f512 MW2439y% 1M)I ]do
n@Ss)- Q45}(44\é[§th?rh$;1fumy§beﬁz}(l)ammocarbonylmethyl] -4- [4SMet]E1(()))I(1y ? _(?;LR)

%tréfg'tdg rg’?('ﬂli‘ I?Xi/%pgﬁ‘?hln‘fg%lﬁ @n{ﬁw I@B}lr}\% rroyl

|(ng ¢-[R4- Ammosufonylbenz ammocarbonylmethyl] 4-[4-methoxy-3- ?3R)

(4S) - 4-[ 4- Met hoxy- 3 -tetrah drofuranyl oxyﬁheny 1-1
t[:qxpl(ygrqfqramglpﬁ@)}ayrﬁﬁb |y1)rohdone [5 57 MW; 504.1 M+

3(4§) f-1NNBRA A 013 - nd R RS BE ROINARERAY 4] [2 25 NSy - HO-

(m@hquﬁmmmymm BRrolideine MBI TOVN; 8¢ IoMyHheny! ] - 1

(B3 Moy 3 (R etrahydrpfuganyloryohenyll | TN-43-refhyloyriding2-
}iiyétmﬁﬁxhyxbi:arﬁer@}/métﬁjlll]-QQj’yerolla&e(MS 514MW mmW]S (3

R FE MRS rERs RV R ariphowt b SR RBmrtnl 3.

ythizgtabol - yl?mﬂhéda@&dn?@xﬁ&hyll -3 Dyrrétidohe WWMW 483.1 M+H],

tetrahydr of h
P ST T M

I
?ﬁ%?ﬁ%&[ s lh&a?bo%%%@éﬂf???nah%ms N R T
-(@8)-¢-4p4-Msthoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(4-(3-pyridyl)thiazol-2-
OM rorll(%cdlbﬁé¥l p} ﬂnTyBW?hh '%[)4%43523\45)" 88 320y 2- vl am n
((4S)-444- Mtﬁ&ty@@}()%t(aﬁ?dmﬁﬁﬁr[ﬁﬂ%h@fyw BNy phredittliazol-2-

ittt Rty St kB AOASTATPY 495 SFFHL i done
S4§) 4.44- ﬁvﬂetmtylwesmi’ee&a%ydmfuranylox]\_/phenyl] 1- EN -(4- (4 -pyridyl)thiazol-2-

t et r ahydr of ur anyl ox en
38 }ammoylbsnxlmﬂw&rfzpmlpi@m E;ﬁ9ﬁ>5r7)Mw 3931 MBI azol - 2-y

| b 3yTh PRRARAD-(FRY Rt ehydro furanyloxyphenyl]- 1 [N-(5-(4-pyridyl)-1,3 4-

thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone

(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-ethoxycarbonyl-1,3,4-
thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone

(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-methoxycarbonyl-1,3,4-

thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone
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45 pyrrolidone 87 (45)-i -[N-(2,3

-Di fl 1l uorophenyl am nocar bonyl net hyl | - 4- (4- met hoxy- 3- (3
R) - tetrahydrofuranyl oxyphenyl)-2-pyrrolidone

(4S) - 4- (4- Met hoxy-3-(3

R) -t et rahydr of ur anyl oxyphenyl )-1-[N-(4 5

et hoxycar bonyl phenyl ) am nocar bonyl net hyl )] - 2-pyrrolido
ne,

(4S) - 1- [N— (4-tert-butyl oxycarbonyl - 3-f | uor ophenyl ) am n

?,é@%%%- @Bﬂ }3&”53%{%' AF U PRT RN £ ol
ety azf(\é”‘ﬁ e i o0
wherein in each case the conmpound can be in the form

oSy Ait-Methexyoi-(Hdnrhydrfuranyleryrhen hE(N 4R €2rthienylok.3.4-

nibjadigzel-Hy)amingeareenybnethyl]-2awrreligonse in the form of a

single enantioner or a single diastereoner. Preferred

a@S ¢4+ 4-Methoxnyde (3R etemaby dugtfuremyloxyphend]- t-{8105-(2-tngnyiséthy)-1,3,4-

athcdimpolt2igll)ahinoddbdnylsethyly-2ntyrrolidaned a

phar maceutically acceptable carrier and, optionally,
aAs)-ngn-Nerhoxwes- (?cl{)&éﬁral@ﬂro@hﬁlﬁ?}dé}ﬁ)@ﬂex’@e}bm -(8-(2piopOY- 10H,4-

i thbidbizb I NGl anidBEAb &Y EHERyl |- 29986lidddey an i soenzyne,

e.g., as deternmined by a conventional assay or one

d@s -4 hadethelel-BR)EGAS drofitanyibtypRedi]- 1 [N‘(S Yﬂp{daﬁn?@-l 3,4-

aﬂmaﬁﬁalzol fygammb&r@ahyﬁﬂétﬂm 2MRf8lidore! 11

human) hod“of treating a neurol og| cal

%?%E Hr-‘Metﬁo i@\s}gtrl é{ﬁf}LE new){?x?ﬁ@@g] I@és n%ﬂ%%&x@%ﬁlﬂyl-u,m

' 'Yl)am Ocarbonylm SRS, ng a disease

%ﬁ- TS5 Qﬁﬁ-te?%?ga&g' e ‘kﬁl'@'@'ﬁé’?@?“ﬁbﬁ“aﬂﬂ)
‘c?é pefer ' EEel may be prepared

conventl onal ly. Sone 25 of the known processes that

¢@an)- b—EE4-lM&HJO)@[ﬁ(ﬁ@&%dh@&@ﬁbﬂﬂ&ypf&dyl]st B i(5-B@inosulfonyl-1,3,4-

NBla@lal AL B yBdrRinoddMUMIIIRSth ARD-pYRok@REeNt i onal | y prepar ed
from known starti ng materialsS. Preparation of starting

@Ef all\ééﬁiﬁf zy‘?j'ﬁﬂ ﬁ efglzgé HTA ](L%ﬁgﬁ Ry %th’(ﬂ@eg}'l)

(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-(S-(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-
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

87



10

15

20

25

b. R = Benzyl CH3NC2, TMG v H,CO H COp | NaCH O ~
1

COOH ~ O~ COOCH3 R ONRO2N 3 q . SCd 2 2.
(S} phenyl ethylamne HBCO, H3COO Ol i 01 R 02N
HN... | RONHNO N 5 1.NC2 NaBH4 1.N Oz, NaBH4

2. Xylene, reflux 2. Xylene, reflux H3CO H CO 11 0O
~00J~~s~0 RH RHS8 7 Enantionerically pure
rolipram

4- (3-cycl opentyl oxy- 4- nethoxyphenyl)-z-pyrrolidone, 5

P oo 100

i on_as described previously nnltz et.a
éﬁ%ﬁ%&’i%}@én@@yﬁf%§r°@rwylﬁhw@ {-By-(kol i pram ,
\bhaxyearkenylphgog Jangnocaghpnyhpethyl @@ﬁmunds of
formula | can be simlarly prepared using other R2
dABl p$Ni(A-tert-hueteloxycarbonyl-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.

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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CH3 and/or other R groups in place of benzyl and
cycl opentyl). Thus, appropriately 10 substituted
benzal dehydes were condensed with nmononethyl 2 RO
1.NC2, NaBH R? 01 , 2. KRKC®B | \ OCOOCH, 0/ O
ONRH 4 89 8 malonate to provide the correspondi ng
nmet hyl ci nnanyl esters after decarboxyl ati on.

Conj ugat e additi on of nitronethane using tetramethyl
guani di ne as base provi ded nethyl
4-nitro-3-(substituted- phenyl)butyrate Racem c

4- (3- benzyl BXy> t hosty@lomngdch,- 2- Hf i done was
produced in 89 gl bymﬁ&bﬁﬁtlve re oo, the
nitro group te the 5 correspondi ng ag nezusi ng "Ni C12
and NaBH4 (CSb rodesd; Ganem B. Rapi d and efficient
reduction of & |ﬁﬁét|c nitro conpounds t o anines,
Tetrahedron Lett., 1985, 26, 6413- 6416) “HAg ™°
subsequent treatnent with K2008. Met hyl

4-ni tro-3-(substituted-phenyl)butyrate was
enantlonerlg@bly resol ved by 10 synthesi zing

di ast ereoneric net hyl aninag am des™a hown in
schenme |. Nitrg grytpoon educti on by ¢ €oocH,

hydr ogenat i on fasosdescri bed by Demit z® dn Mol ecul es,
1998, 3, 107-1193was t successful. However,
reducti on of the,djastere rically pure nitro am des
using Ni C12 and blaBivwoeduced 90% yi el d of the
correspondi ng diastereoneri re am nes.

y
Cyclization bycwarging to reflux in wydepg yielded 51
% 15 of (S)-(+)-r prarga d 24% of (R)- -roldp am
both in better €han 9N0F¢S determ n@d ~ b
HPLC (Kusters, E. oNSpondfiv, C.; Influen@d” of
tenperature on the ehantioseparation of roli%ran1and
structural ly rel ated raggpates on ChlraICTIn@DNwﬂ

Chromat ogr anpy A, 199 £@7¢, 333-337) 2. Xylene, reflux
Enantionmerically pure 3-benzyl oxy derivatives 8 :
(R=benzyl) were prdduced in simlar yleld and purity

after cyclizat%® 0O Alternatively, "6 onerically
pur e pyrrolidonq;[;ian%,S can be prepar di ng
to the methods of D. M-NBarnes et.al. (Ref.

Barnes, et.al., J. 7Am "Chem

Enantiomerically pure rolipram, 4-(3-cyclopentyloxy-4-methoxyphenyl)-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, 107-1 19)
(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

R=0 1.NiCl,, NaBH, R=0
: 2.K,CO,
Q] COOCH, o 0
R R' N
H
8
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Soc., 2002, 124, 13097-13105.) 25 3-Aryloxy rolipram
derivatives were prepared by cross coupling reaction
with aryl boronic acids using a copper catalyst in
t he presence of an am ne base. Suitable copper

catal ysts i nclude copper diacetate, copper (I1)
chloride, etc. Cenerally, hal ogenated solvents are
utilized such as chloroform dichloronethane, 1, 2-

di chl oroet hane, and the |ike. Comronly used bases

| ude trleth am ne, 30 dii |.am ne,
?clplaﬁt? i mavidathe sprEsPepding me@-vg El&ﬂ%?‘fxs‘ﬁm ‘if‘ﬁf %ﬁf?@aﬁylstéon
mcﬁ@@gaeedaddbwnldlf mﬁfmettme uﬁﬁg RltdaR@th$t @bahidhe: Wibhbe prov1ded methyl

i odobenzene and droxyroli pram as descri bed

pﬂ*ewrpoiaéspystm%nhmﬁbwwaw :Ragemisnds(3- benlzzyloxpéfrmﬁb@mbenyl) -2-

%Tp? g ?@rgelhg 5’3 p(henyrn)\/g%‘?~I glyr rbc?)_L ecf cc)tﬁte%:gamdgﬁ Iggthg nt jtro group to the
4coj_193;092'ﬁg afmineadingANiClléhd NaB}B;CIp.sbﬁ,]d rQ)lg)GTilgmll B, Illapld and efficient
S50y 2 fior e B sarRom b Bytebae Rt bt Sas gt

t&uﬁmﬂasnmqut@h&themm&w@pu reaction 5 between
phenol 9 (R = H) and al cohol or by an al kyl at on

reaction between phenol 9 (R H and R X, where X
'S a SMétB?M ﬁt&%hﬁ%t\%@ﬂlﬁ%ﬂ?ﬂﬁﬁyﬁ& \gls’ en@ﬁtlomencal ﬁfzresolved by
nmet hanesul phony t osyl oxy, “etc:

199thPRiZIQS dlast\ereomanc mwmm)azuw mldc}» @bihom MO@eI@e LNNftro, group
u

%&.{:ctlg%l\b zhlalyg| F%drg%en’a{lqolrh%s d]é%be& b?'?* Qt 83' A/éol?i(cy{ef,2®98, 3,
choat ldalvk’iﬁlnpt m;tcéssﬁll kwaaIek,ybducﬂcn OR]IC dlaalbgebﬁlleﬁgldll,y pure nitro
al k &5 | k clo f(r)Aserlesof

aimies winen oy Yol e spt o st of refcmimeing
dR4skerédnhetREIIYWBUrE amines. Cyclization by warming to reflux in xylene yielded 51%
of (S)-(+)-rolipram and 24% of (R)-(-)-rolipram, both in better than 99% ee as determined
by chiral HPLC (Kusters, E.; Spondlin, C.; Influence of temperature on the
enantioseparation 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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synt hesi zed by nethods conmon to the art (Christensen,
S.B., et.al, 1,4- Cycl ohexanecarboxyl ates: Potent and
sel ective inhibitors of Phosophodi esterase 4 for the
treatnment of asthma, J. Med. Chem, 1998, 41,
821-835.). Thus, the target conpounds R2 R2 O Base,
R3-X OO R 8 H 11l R3 can be provided by al kylation
reaction with al kyl halides, cycloal kyl halides,
arylacyl 15 chlorides, al pha bronpacet ates,

PR AP S Shlec R R LSSk IR s )as‘i%ﬁﬁ‘ﬁ’o‘ﬁawa"h‘el H

aKelat We, 4S@iol{>alkfoﬁyﬁhenﬂ)-,2 @MEhdJﬂdE U@Nﬁ@ht msmgza filed Mar. 18,
non- nucl eophi |l i ¢ base suc 0

C PBD A Simnohinds yStivaed o TS -pastien b an ket Ky ogycloation,
RRaGbAIRN o?t«,yar&hmmkﬂl g;&?psm BOAGBhRY By Wiild? mts{l%tweémon

derivative as describ above produces et hyl |
5 I\bea‘&eqnalheeoli?z RHE) a@ﬂl@)cohmr bbi ag alk%@mp@wnfop@d:en phenol 9 (R

?I&é@_ﬁ X(IS 35 i agilf]/e l%:aon n?lép L8YC a§ ﬁg é;rgr%gfhagelégl%honyl

Ctbk)ddSX}detclS by any nurrber of reagents, such as thionyl
chloride or oxalyl chloride. Such acid chlorides
undergo reaction with a nunber of nucl eophiles
including anilines to prOV|de conpounds of type 14. 5
Alternatfvely, t he aC| 12 R- undergoes coupl i ng

reactions th an1n | e coupllng r eagent
such asgn BTUzbnmt) e pr'e's {; aprotic
sol vent such Qi ehirosromet hang' or 0 produce

am des of thg type 14. In certain i %n es where R
is a protectlng group such as benz P can be
selectlgﬁkg renmove ?n110 14 to glveh? i toH

he r
corresp ok ll-d Ik herglGan then be
subst i t 3 ed = "‘:Ia(né'rrﬁlﬁyn oy T £|o§n§?§|h% art such as by
reaction mnth cycl opentyl brom de in the presence of a

suitabl e base or by a Mtsunobu reaction with
10 3('S) - Hysarisapt enantiem¢rinally pueenV-sebsteitesralipram 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

s,
N
R3

can be provided by alkylatlon reaction with alkyl halides, cycloalkyl halides, arylacyl

]
N

Base, R3 X

-0 O-2

2-0 O-m

15  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.

20 Reaction of methyl alpha-bromoacetate with a rolipram derivative as described

above produces methyl N-acetates 12 (R = CHj3), which can be saponified to the acid 12
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desired target conpounds. R RR R2 R la~o RY 10~ 0
Il RHRg M~ COORNN OO 12 13 14 15 R=H C
14-al kyl One of ordinary skill in the art wll
recogni ze that some of the conpounds of Fornulas I-11
can exist in different geonetrical isoneric forns. In
addition, sone of the conpounds of the present

i nventi on possess one or nore asynmetric carbon atons
and 20 are thus capable of existing in the form of

B PR B RO Bt 3 ar aicb 3P NaBet A O Bhen fF &R o He acia

d¢tﬁaicferlechymh§ n@fm@er dﬂréef‘g%ﬂ‘t@ anokess hioflyXhidriie or 6k4Y1 chidrile. Such
For. . exa in the, pyrrolidone structure t he carbon
alCiheHen rq)q% andergg wgctwswh HRumpariof puclegphiley inclagding 6\‘111“165 to

t hesRe COHAPAINRESE tybogd udi ng cis isomers, trans

i'soners, diasteréom c m xtures, racenates, nonr aceni ¢
nixtures of enantioners, 25 substantlally pure, and

ure e t Rr.esent

Pven ATt R, e S8R ARG ndoocs 0BG R eekliGneREfT S and o
nsmiteblte hallplﬁ%/chgthﬁcH zh;d)(C@ tor BIBA0 NGk thgpreempO 61 dneaprotic solvent

oFEh e STptoptF B 8 ¢ HAA® P e ol o o S egpn insances
f@ﬁéfbl RAS$s d pro%ﬁgup suchlas Bélﬁyl“tﬁﬁ)gr&ﬂ)ad'&h b Y& E&ivelyGemoved from

preferred, i s other than

t he

4l4ep_eivedhe F%Fﬁép@da}ﬂe(Rp Feerihisphepplean Fhenubg substituted by common
%n&tﬁ&&sqnxw aQ'§ SR Ys b§ Rﬁgct%@lgﬁ}ﬁ ﬁ?ﬁ; @eSn 'ﬂ{e%;rgsreﬁgedof a
over enant’ oners: he optical 1soners can
b@ntelhit: baserexd by Migswblut ieasiioo fwithhkS)- bymrm)ctetrahotdmfesm to generate
iggr &% to Qpngentlonal processes, for exanple, by

¥ B Yi ast er eoi someric  salts usi ng an
optically active acid or pase or formatiopn.of covalent
diasterep prs. Exanpl es pf _appropriate agids are
tartaric, acetyltaLt_a.rlc i benzoyltartar
ditoluog tdartyang and carghor &c aci ;
of di aster eoi &?gk@Rcan fe separaged int8' thei
i ndi vi dual q astereoners on th$ basPs of their o
physi cal and’or

R= H, CM-alkyl

One of ordinary skill in the art will recognize that 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,
substantially pure, and pure enantiomers, are within the scope of the present invention.
Substantially pure enantiomers contain no more than 5% w/w of the corresponding

opposite enantiomer, preferably no more than 2%, most preferably no more than 1%.
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chem cal differences by nmethods known to those skilled
inthe art, for exanple, by chronatography or
fractional crystallization. The optically active bases
or acids are then liberated fromthe separated

di astereoneric salts. A different process for
separation of 15 optical isonmers involves the use of
chiral chromatography (e.g., chiral HPLC col ums),
with or wthout conventional derivation, optimally
chosen to maxi m ze the separation of the enantioners.
Suitable chiral HPLC col unms are manufactured by

Di acelIn tiee g)mpouﬁlin' ofdforhulad], aheh Rhisrtiakd 4(R) emdimiothersainy
ot h al | t| ne a Enzymati c

s%rﬁ’f?rraii,. BB Lg/ wﬁ%ﬁu@ 5(55 TepRRtiOREFS 8P prefiresda Wen R is
uﬁeefntahydrmeanomelm nén@théry @re%ﬂefeﬁsm&te@q& %) é:rfaﬁﬁ&h%
I-11 can |ikew se be obtai ned by utilizing optically
active starting materials in chiral syntheses

Pr 0C SRR HBA onf FAGH! b%%b&%ﬁ'b&' PR OB the 2. ARL mERHRE
racem zatron one-o I nary

t dveordintg toviconveneomd) ptozastsh fidr ekimaple dnbel ftﬂmanarnof cﬁé‘stdmnsomeric
used i.n different enri i S

TS il b AP PR b Passia? rfafin BF st ditprgqmers.

1E8Gmples JIRBpdpfidte Gellfdre &FRGM] diRRtyltafthiec, ADRRAINGSarR] €
deut erated, Such deuterated forms can be nade the

iisduayliariariscnd camabprsylfoniogicidogdYlrenpfxdiasterep®mprsicasrhg
6963314&:8 %Yto th%'f’r 1gﬁ$faﬁhltlﬁ§§tér£brﬁér§on frRtbaeE oNﬁélr 1 pi} s@c%@al"r:?ﬂ‘o"f

7, deuteration can | nprove fi cacy
aﬂmnulqatdlé%wc‘tﬂhy rdethedsi kmawofto thosd skillaglfin drewgs for@@arﬁsle by
] nd P
@?%r%!té%%%@r%&g{ ﬁrﬁa Srygt(égﬁgtlil Sl“c]'le% aﬁlg d%P Ve aﬁes 5 ac1ds are then
Détrerdtsd foom thecieparated Rserdomieiv aslse s\ dllﬁfetelﬂEprsyé’!;E ﬁ&&bﬁaratlon of

and. _Appl ications,, of L ol abel ed Conpounds, f ar.
e By Ao BB P i e R oA (i il HAZC Solumns),
20000r WitHd} or(vRadhal dekibatid op@ﬁ&llﬂ-&ﬁ)sﬁ%gﬁaxﬂhize the separation of
égOO 473538 5 CAPLUS;  Kabal ka, rge W; Var

F ERfaEipmers. $hidable chinb HPL &leua& @wfgaure%w&mh%,
\&ﬁraeslqgmﬂ@t:ﬁiréde@ou B8k I\gﬁ,q b @S AEhLARadEg M@%manc
45(21), 6601-2 1, B 159N 002022050, CAN
1S£Barm7wmll\991®0t2 dervitigapnaE; alamusefiy dhe optigally active

e L T —

| B8 DO RMABntheddY pd&resse? dileAadddhlc ohdidBOwhith do not cause
CAPLUS. .

racemization.

In addition, one of ordinary skill in the art will recognize that the compounds can
be used in different enriched isotopic forms, e.g., enriched in the content of 2H, *H, e,
13C and/or 'C. In one pai‘ticular 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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The present invention also relates to useful forns of
t he conpounds as di scl osed herein, such as
pharmaceutically acceptable salts or prodrugs of al

t he conpounds of the present invention for which
salts or prodrugs can be prepared. Pharmaceutically 15
acceptabl e salts include those obtained by reacting
the mai n conpound, functioning as a base, with an
inorganic or organic acid to fornia salt, for exanple,

salts l.ori,c acid, su]furic .ac hosphorj c
oot B SE5 Ple CamBRids cRbi iVbltesard i vapRmethds such
oxcalebdiibed@: (Deaﬂﬂ'_b@ihfé @CEdltorS Re€dnnAdvaeLinanes withdsisGnd

aci d, Pharmaceutical ly acceptable salts al so _ incl ude

t ApRlicationsghiRagiolaheled Gompewnds Somarug Risqov e gnd Dexplopmeny. [In:
a0kl th{rﬁlagte§d2(WOt & 169 (é@orﬁfpifo%i 18418 182888950 ANCI 0473538

€. . sodi um pot aSSI um cCal Clum nagnesl Um_ amonl um
26APLESpK atyadkas ieorge WihYemnas Riajendet S. T heisentacsus ofi tadliolabeled

further r«&co nize t cid.a dit
Srirahad PEO I Tnd 08 fhla RS UhaBnBgeh T18Ho). Do, ss01-21,
C(O@D(Ei}h_ e E dETRIAR [$$1‘é oaﬁgnm :CC&AN 112: QOﬂYﬁANJI QQD.ZQSQH(INPLUS, and
| V n a. nunper nown net hoqgs. ..
ﬁra@f— r#a?if\ailaiyny Syptheyig of r ﬂalaaéﬁ‘grqwue%s rRafdigagpl. Chemg (1981),

ag4 125, enap edOPEN:IRAICEN 15519:0029RO$INASART95I 18229 AN 1981:476229
invention 25 with the appropriate base via a variety

dfARRU®N et hods. The fol l owing are further exanples

of acid salts that can be obtained by reaction wth

i norgani c or organic acids: acetates, adipates,

al gi naflegresenttinedngsn alas [rdmtﬂbelseﬁll ﬂoenzmﬁihesompounds as disclosed

enzenesul f gnat es, . bi.sul f at hor at es
e reabtubar Rl BessP R s B of M TR i of e
qﬁé@ﬁylilseﬂm‘oatf@svhlat mﬁ espﬂoﬁﬁigatﬁsbe wtpieal) piaahartesily
glycer ph sph ul f at es, heptanoates
S 1c rtlg%sg g @LQS bqaswiigj € malrgqpmpound functioning as a

rl%l@é Q\h@lddnqﬁ&gargc By sty aﬁ& bpfes 4l sheet &ampl@siiatd? fiydrochloric
mal eat es, methanesulfonates, nicoti nates,

zaﬁrrhpriﬁnniaérﬁenhnspquaési meshahesuEpniongidyeemphor sulfonic acid, oxalic
PRE ?etl@g‘crd Qﬁ{ ?rt”: E&& Gtid c1i')hc a%[hg rﬁﬂaﬂﬁ&@h@&pg §§Ceptable salts also

picrat propi ona succl

tlacltldalhesz: mtvﬁndﬂjaanmtrs&mpotlmﬁjinamm as e ggidl at@s resvttd with an
undecano tes.f5 Prefer&b%g the s s forned.are d
pzi?gfor?ﬁ‘&rgﬁ’?fectgl P &dedBt'd B"ti’i?i““é& CHITL (agRF R Pnmonium, an
NenBTIRd Salts HOMEE SKille®@ hah&BeE Qull Figthkt dcoghaaRittacidl AdBdhkalts of the
of the conpounds are suitable _as internediates, for

é‘)l%iﬁ’ﬁii §ompeynds 8y Be Pregatier BY Esspionpldhacompayars wih theraperppriate
it 'opgrgaﬁ]@ Qcid @iat g%‘?g nhRbeE khb&E ﬁgﬂ@?gggﬁmyﬁ&%lﬁ Yilkali

re tnent W th an al kaline reagent.
and alkaline earth metal salts are prepared by reacting the compounds of the invention

with the appropriate base via a variety of known methods.

The following are further examples of acid salts that can be obtained by reaction
with inorganic or organic acids: acetates, adipates, alginates, citrates, aspartates,
benzoates, benzenesulfonates, bisulfates, butyrates, camphorates, digluconates,
cyclopentanepropionates, dodecylsulfates, ethanesulfonates, glucoheptanoates,

glycerophosphates, hemisulfates, heptanoates, hexanoates, fumarates, hydrobromides,
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10 base can then, if desired, be converted to a

phar maceutically acceptable acid addition salt. The
compounds of the invention can be adni ni stered al one
or as an active ingredient of a fornulation. Thus,
the present invention also includes pharnmaceutica
conposi tions of conpounds of Fornulas I-11,
cont ai ni ng, for exanple, one or nore 15

pharnaceutically acceptable carriers Nunerous

nda. ferenceg are b e that descri
B T GoB ERaPT o (OSBRI A LR Sulfonates,
SMbétara{e@ 1-pdphaBnBdufonited) xiles, palmates dsecattal siragdfates, 3-
the i nvention. Exanples of potentral fornul ati ons and

BAPEAPI ORISR aied Ml aiesd Propipnatey suseiipsetartiatest fhiocyanates,
H%Qﬂﬁ@@%ugﬁ aFg&paﬁg&hbggg Exci pi ent s, Anerlcan_

Phar maceut Assocl ation (current edition);
Phar maceut i cal Dosage Fornms: Tabl ets (Liebermn,

bﬁg:ﬁ:‘ml%g%nag, e sg FOB@‘ﬁ‘g b %Bsr)ma%gurtlrcgﬁ]y ac%?qtgblg for administration to

Resmfgtso I‘H(ﬁvePh@plliﬁimawutleﬂly uii@d:@ptabﬁ: sél@sr dfhhe ccﬁhm)lunds are suitable
editor) 155 1593 (ﬁgrre@ gprtro g 25 In

tﬁém.enm gcgreé@nalr Bisalating e spmRoyidhas Biselt ahe ¢ f-'fh%onvertmg
Cﬂ%ﬂ“@é@ﬁ t@fhetﬁté@ baf¥ BRHBEnd BYY@&Hirhen ﬁﬁirhnthﬁ(alme reagent. The free
adm ni stered to anyone requiring PDE4 inhibition.

Aese pansthemif desireda pe benvgeediop phafaereniically @reegtabls acid addition salt.
pati ent needs, for exanple, orally, nasally,
parenteral |y (subcutaneously, intraveneously,
intr arfﬂfe(mhmr)hgds of rtiteriaedneinmbduyb@admﬂi@tetqd alawk ws aoaT) achye
i.nhal atj on, t al |naII
oL S o Be PR R G afipgeutica
f mPositions &Q:oﬂﬁa@dncfs(ﬂf FaAhilid Bl Sdontighif® THaskasislepdne di@nore
i nvention includinp such solid forns as tablets,
glirpagrsutically agregtablecapiedt s, granules, | ozenges and
bul k powders. The conpounds of the present invention
can be adm nistered alone or conbined with various '
phar me¥wnerpesitandardorefopangs ase evailableithat deicribeptosedusesdpr preparing

gx?(ag‘?u%s e%ﬁﬁﬁﬁ%ﬁﬂ%ﬂle ?4{ adhﬁ?gtgr?r% tpé g&ﬁn%(n@ﬁ% ac%QIQimg to the
I 1inmrttred E;mngﬂresrm’ ipdiengal dgrantl ®jons adddeparaems ,aremuﬁu‘amed rfgr
B e i it ERE e s R (e i gharppqytial

rﬁ&se&aﬁo@@nﬁbﬁteamohp%mce@r&dl Dé&aSe BérensaTsets (Lleberman
advant ageous i n adm ni stering the conpounds of _t

hERD AP VENtarBneditprs) Garsns 6 ltlprl,qwbldshsri By N%@%&éklfeecsr% as
CRA1 A RAn#EoHE PHlatPice AR SUiGHEY (A huf OSROLIIS), 1553-1593 (current

edition).

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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of the inventions, including aqueous and non-aqueous
sol utions, emnul sions, suspensions, syrups, and
elixirs. Such dosage forms can al so contain suitable
inert diluents known in the art such as water and

sui tabl e excipients known in the art such as
preservatives, wetting agents, sweeteners, flavorants,
as well as agents for enul sifying and/or 15 suspendi ng
the conpounds of the invention. The conpounds of the

prese inventio na e I nj ect ed, exanpl e,

i nt r avEToYS pefd ‘?fﬁ‘ qoﬁ@éf ‘i?#’%ﬁr’fs‘?ds%f lnistariggicprpounds of the
sigbetition lihclucﬁé’lﬁbh BIRPRAAS AAASlel] R1AbS Qapafs] é:abﬁ»,ts granules,
Supp05|tor|es for rectal administration of the

clefpeeiard bytk ravedepy %ﬁpmpﬂv&ﬁof B)¢ presgntdayenban parebspgdanistered
bYod® of icBRbindE \xg'tﬂ%ﬂ Wi-nﬁ&e@tw%ﬂ& ta@&*yﬁb@f:g Ese mlue%ltlsc(lguch as
as cocoa butter, |cy tes and yet hy
gluyrost, snanfiselnlattasd, @ttaszhf:@ rang axfipigihts &mwmmsthc amt,u iodud:iagl but not
t he r m of

Minl 1o SRR ons2 o ARRAL pulBIR e R Wiiearpogs

tp}esteh&tla&t co/leraiﬁtrsgﬂ@drmkt JlubBidgits sidi th?bkcéi TigdelrEIRAse capsules, tablets
ar own . in the art. 25 For topical admnistration

fﬁ@ gﬁﬁ SFpAlioafvariageosy I?p%’ﬂ‘f“?@ﬁ“%ﬁﬁ CBEPPYIGS RE thegyrgseprinvention.
creans, ointnents, liniments, |otions, enulsions,
suspensions, gels, solutions, pastes, powders,

spr ay <Y arignglligid peal dosage firms £at alsaibg wied foradmanistedng ¢pmpounds

(%?I tﬁh 1n€é§1%lbn§ %chﬁfm Qﬁlr%%'fs a-ﬁg plbﬁ-%éltl A ?}(ﬁﬁt%nrs aénluﬁﬁogsagusgﬁnsmns,

so 1 nvol vé trans adm ni on via neans
esyrups,rmdsdemmfiucpdbsﬂge%m@@a@ Blsdesmaio lsuitabieninkm tlil@emss known in

S for admni.sterin i nhal atian so can he
Sl ViR b PieklsTontn ot e SopaLPPrEEtaises
esing é’geﬁlfsysviere&ﬁérs mMramnmuadss AReRQ T6H dighlsitydngd &1/or

i nven can be q1n|stered bg inhalation in the, )
fSYPRFG: pg W@Pﬂ%@ e Inygndippn { Beepmraungly ol the preggniinyention

ahHBeZafdcR) 10 LARDHIQintVERRSS PNRe folRSFaR iBfRc sterile solution.
fornulation 5 can be placed into a pressuri zed

fdberprensrasiops asalsopessiblghe conpounds can be

adm ni stered as the sole active agent or in

conmbi nation wth other pharmaceutical agents such as

ot her Sagmsiteriessfedreictal adlmintstreij?drrMnhe m‘mmmgdﬂ dfi tiepresent invention

| i rment ;and n the tr

sERB Propatid BRTiB e Hieconpabie il oo bl SEIPRAN Stobiap Socba buteer
Gali QI NE Gid polethyfene @HROIRS FHEnUI AR t6tvapBElddatifkSation can be in
éHpFakl es NVDA- R nodul ators, nd uR nodul ators, and

AOFSSARY: 13RI FeAm geb Paste, Topmm s spiay formula containing, in

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

For topical administration the pharmaceutical composition can be in the form of
creams, ointments, liniments, lotions, emulsions, suspensions, gels, solutions, pastes,
powders, sprays, and drops suitable for administration to the skin, eye, ear or nose.
Topical administration may also involve transdermal administration via means such as

transdermal patches.
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rivastigimne, and gl anthanam ne). In such

conbi nations, each active ingredient can be

adm ni stered either in accordance with their usua

dosage range or a dose below their usual dosage

range. 15 The present invention further includes

met hods of treatnent that involve inhibition of PDE4
enzymes. Thus, the present invention includes nethods

of selective inhibition of PDE4 enzynes in animals,

e.g., l.s, eci a ns., wher.ei

i bi RO o R bl R REnE Wachalofalsp gon be made.
SPértexhmiple Pfok treAmeBYo flddot dRYsCofe RNk ita@its tra&t, h8¢empouids according
neur ol ogi cal éndrones such as the |oss of menory

etopbeinyentipn|cam be pdimigistesechiy iphalainonin fha oo of %emsqiqré@g y
aﬁf@r&ﬁlﬁlﬁ? bt ii9hd BrAdf %Hl?éd sbﬁltlgf?seéjr shﬂ)%[lﬁ s. TheREGES! hfulation
a manmal ; nbst especl a uman, a I bitory

asrnbetplastd mte @ pyseswmided @dcqnéolo progsllanpart of a

formul ation, as disclosed herein. 25 The condition of
menory inpairnment is manifested by inpairnment of the

abi i t"E/he doghpb@isitain B¥adrhinGtei®t dsahe SoMladtive b@@t bﬂﬂklbhlibtriﬁtlon

to re&ﬁ% Iy Iearned j nformatiqn.

i ¥ marmgceatliff pEeRES such asthenagentyiused it the t@ﬁfaﬂeeaﬁf cognitive

ainﬁﬁlrﬁl%nlaana%ﬁfm P reARRAC s Gholis [l SHRE PHESERARBRoRScalcium

Al zhei ner' s di sease, schlzophrenla Par ki nson' s

d¢hopng élockﬂ&mﬁﬂqmglrm dgiggi aderpsine regepior deul@@a%‘ @mphakines NMDA-
T a%rgj uPAt&3 Sind F%Mlqe?t@tragé %%ﬁg%l . ggnepezil,
I sease, raume reI e

m@suglm dmtglamthananﬁﬂe)Dhrmmh nambmatﬂaordj csaehsc:—:tsxetiﬁgtdient can be

i ncl.ude mry. |l oss,and a i on intellectu

R e Bnin PROR P O iAo Rees st & Phvdiavpfheir

| Ghldeszereideods for treating patients suffering from
menory inpairnent in all fornms of denentia. Denentias

are classified according to their cause and incl ude:

neur OURReN&EALhVeidR ARt Beluded MEHR! Tfeatnent that involve
Par ki nson' s di sease, Pick's disease), vascular

(inhipiiontod PDrEérmZWg dhus, Gaer pieseot mw%xodemét)des miesheds of selective

dﬁgl‘lf}#lo eolf %ﬁ%jlac 'm%mﬁialsb@gt 'tahra a}lg% ec1g|l% hl‘?mans) wherein such

sease
tlhhllbl'm)hlhas (1 ﬂwm;bamtaj effeet,mﬁdhrm wheret suall nﬁihmnortmay relieve conditions
injury), ect met al s

kit neirBleteal SiRines. bty e ost OF Bp: c@gSalyy long:tem

f:ﬁbrﬂb@ dath &b@lﬁ&é’aom%amﬁﬁ@férﬂh 1668 E‘rluﬂﬁl % fbS BREBL, especially
psychiatric (depression and 10 schlzophrenla) and
W@px@@@b st especially a human, an inhibitory amount of a compound, alone or as

part of a formulation, as disclosed herein.

The condition of memory impairment is manifested by impairment of the ability
to learn new information and/or the inability to recall previously learned information.
Memory impairment is a primary symptom of dementia and can also be a symptom
associated with such diseases as Alzheimer’s disease, schizophrenia, Parkinson’s disease,
Huntington’s disease, Pick’s disease, Creutzfeld-Jakob disease, HIV, cardiovascular

disease, and head trauma as well as age-related cognitive decline.
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The present invention also includes nethods for
treating nenory | oss separate from denenti as,
including mld cognitive inpairnent (MCl) and

age-rel ated cognitive decline. The present invention
i ncl udes nethods of treatnent for nenory inpairnment as
15 a result of disease including Huntington's di sease
and Down's syndrome. According to another aspect, the
i nvention includes nmethods for treating nenory | oss

from apesthetics, chenot herapy, radi ation.treat.nent,
and. padimaips g AiseasEa MHAINCIHE TEEIRo DRI AdipEal intellectual

| ifppRHneAbep@ite HoROmBMOoHS EFhelpPeskhtdatenSi6 R intRABS MBihads for treating
bi pol ar _ 20 or mani c depression, nmjor depression, and
chatignta defifesingdipm memery imabmentis al dpmseofidsmantia Parpangias are

C . . o N .

SASLE ey Ap) BEFERE AAPHLADE L RELOP Ot
atlzheimérf sa Rankinsery' s difbase cRiniS s distdson vascular Gufarts, fitgmorrhage,

P R N AR T e

NiatstoDBeB1 Sind tndfiple ederlobis Y) Gralfifigtio (@ibyduet] hemastdmaror traumatic brain
injury, .including stroke, Al zheinmer's 25 disease, .. . .
ﬁﬂiwpwéecgevse@’dﬁé?ma Famsiabseicehalanedigations), mgipolic (Vitamin
NBIL bl Rifte QYRG&GITS), TNPRPxial VEMng’ S iibise, IpSy REEX @RHeSion and
with a preferred enbodinment, the present 1nvention
i sshizopheeniaypad hydrocerthaluseat i ng patients suffering from
menory inpairnment due to, for exanple, mld 30
cognitive inpairnent due to aging, Al zheiner's
di seaskhe pscshntZzoyntien klag ifehrdes msthndsfod irsgtaganemory loss separate
ntington' s di sease,, Pick's. di sease eut zf el d- Jakob. .
dr B8R pduERE AT o peiERLOVF D S aioRmicve
@y3liy Prh¢ipResefiafir@dikiah ik Bilied mkthod 104 thdatidn@ Fiim &HRITR ihpArment as
and q&her neur ol ogi cal conditions, as well as H'V and,
it oRisdEatedncludiag suaunsten rfistase Afd Daahsiyadremengcgeiding to
einb@et AsyectaP ienn ifc10QSRAMASHSFECHRLath S thehBry REIMHb@Snesthetics,
1-11 or a pharmaceutically acceptable salt thereof. 65
AsemetheraphaadiationtreatmpuandPostsurgieal itiaymat i on al so
exhibit anti-inflammtory activity. As a result, the

- inventive conpounds are useful in the treatnent of a

var i etkhe@bmpaitridsofihe iavedtiomédnaalsoetiearsyd i tseaasehizophrenia, bipolar

et S Ngt ar oS ar b bined MBI UR PR LS oo b used

| t6 Y#ikéSc A MR USuels did pesehtctRfsRs WohhunbergdidgWpbhtBsis. PDE4 inhibitors
enbodi mrent of the invention, there is provided a

A5$ plsR kewvn @é)gtapﬁ-dn%qmrgatgyyc ‘Thggombination of preventing neuronal

apoptosis and inhibiting inflammatory responses make these compounds useful to treat
neurodegeneration resulting from any disease or injury, including stroke, Alzheimer’s

disease, multiple sclerosis, amyolaterosclerosis (ALS), and multiple systems atrophy

(MSA).

Thus, in accordance with a preferred embodiment, the present invention includes
methods of treating patients suffering from memory impairment due to, for example, 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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i nflammat ory di sease states, conprising adm nistering
an effective anount of a conpound according to
formulas I-11 or a pharmaceutically acceptable salt

t hereof. Such disease states include: asthma, chronic
bronchitis, chronic obstructive pul nonary di sease
(COPD), atopic dermatitis, urticaria, allergic
rhinitis, allergic conjunctivitis, vernal 15
conjunctivitis, esoniophilic granuloma, psoriasis,

Is%ll&g? g g art z( él‘klg illyégx?%pngrtﬁﬁrgagse&ﬁrgt%g)élﬁlin%arctscﬁzglentla and
r e Heufoll hical E‘kbridlﬁtlbn@fastm as MIVGaAH GhrdiBvaitdlap dRkdtes, comprising
chronic glonerulonephrltls endot oxi ¢ shock, adul't
r espinisteriag gn effcsive amquiyphg F@tﬁﬁounéwqréms ithfosmplas - or a
Abhahbid %gtag&ga]u% saf A& oscl erosi's, keratosis,
eumat oi d pondylitris, osteoarthrltls pyresi s,
di abetes nellitus, pneunobconiosis, chronic 20

obstrugtive.a s di seas chro c bst tive

oo ronss PeioRel JBY SpiRaR RS Gt R RO Z P bt Bntamtory

adctipite. Acd edyalt, thehoeitheicomporrisare dsbﬁhﬁnhs trégimeits, of a variety of
pruritis in the anogenital area, al opecia

a%'lg;gé'{égn%ly W[ﬁ’ﬁhfi‘éeaéﬁsaf’@“c‘&? )églpaas? Efﬁﬁﬁ% characterized by decreased

eé)b(:h@ ANRE RS4IS and/b X 1dvafed | RbspRBEie b & AleCdls. py%efﬁgc@&dance with
g}é&enous and exogenous acne, acne rosacea, Beg S

sleembpdHpty pﬁ@@m\@nmn therais meqytideidta rsethwn_iﬁ tzaRFrag @lrlcyglc and
b%ﬁﬂm‘ilo%&%@ase %tgtég H'éiﬂg a&pdfngﬁ&'ln aﬁ%h@ét%'archount ofa
gastroi ntesti na sea S, ~aut ol mufie di seases,

osingopod axbslingiedothdasl Il-Ilk er a flrremacnpcallyds captabl@daftahdreof. Such
from

used treat.i at i ts ufferln

o7 St By B0 e BinacshaRtis B Bk B YGTisA P mcnary discase
f (OTHD)Q topiS d6inati@is, F6&ira OPRELOHAnitid, 30 /G GRAMAGEVIESA R ernal

al sop be used to treat psych05|s characteri zed, by

efORRC R gvephytc gopploma, papriasizaingpamalpsy P%*Hglsf Bewgatoid

ofrtHeHRiR BptR PBek, AUECHALIRS cORRI CroBR sARRARS b &fusidFBihRiry of the
depreSS|on and d depressi on associ ated with psyc atrlc
arnmocarfb'am@nfbglia@archren@(gﬂqimrglon@@nm@nd@texn@fshock adult respiratory

t e d

C(L ’?tgéép %;nd.t rllj%ehg s? Q WASIS grliérlxélr";est\égg‘ﬁl%K erthg'r&%?e#snsg%(éﬁloggﬁ d
ohhtanatmdfsbmdyhtm roytedarﬂmﬂs qmesa;ndhabcﬂes meihrds; pnenglocdnm chronic

osis facto wWn i.n the art. .See,
GRS ard i splseae, P skttt bUSRary digiureSisdiny alitei
Vianfid! deddrtz, atdple &zéhd sbvlrherNdzddS, DicBaxifpi8x, shHRER, pruritis in
references describe 1,3,4-trisubstituted phenyl

cBEpRREsHIS] arep plorsci,aRgad, hymspephiq searspilisgoithlugks srythepatosus,
Ti%ﬁ)éuﬁl‘ il \gﬁ% %Féa%o@éﬁ@ééserfdgg%o i gﬂcﬂlx%gy o1 E %%, acne rosacea,

inhibition activity, and Tor esl zi ng
SBesheodiprasn draphyhetoshpurpera demreitissinflasmefory bevset disease,

leukemia, multiple sclerosis, gastrointestinal 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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docunents are hereby incorporated by reference. 10 The
invention is also suitable for use in the treatnent of

a class of disorders known as pol ygl utanm ne-repeat

di seases. These di seases share a common pat hogeni c

mut ati on. The expansi on of a CAG repeat, which encodes

the am no acid glutamne, wthin the genone |eads to
production of a nutant protein having an expanded 15

pol ygl ut am ne regi on. For exanple, Huntington's

di sease has been linked to a nutation of the protein
hunting-tin. In individuals who do not have

Hunt i npeQile 5f @issa@sifed pHeNtdeAgatives Rt SreatinpOdsita tiabhioe
regi on containing about 8 to 31 gl utam ne residues.
FRsPChitifelPsArigeia adlengirorhindise apd piherrigflammatogy disegses; and for inhibiting
htﬂi%lr e Y ﬂa@t%r R KO %t’(i? 08, é@eg' Qn \Mbtdg/ss%ﬁrm%? 189577, JP

g ut am ne resi dues. rom untlng on's di Sease
(10-0T341 5,0V ReA3/2650 W R4 A %3] US &8l 465 T,@pe &IS ﬁwé%eghese

ety G SR LRI epp AN s P, 4 & Sbivit ppES

Siphiboivaraehety. arheatRy ldaschbé) &ssiys(tai dﬁ(dzrﬁnﬂ.l)lg PDE4 inhibition activity,
spi.nocerebel l ar ataxia ty (& at axi n- 2)
R fe athesieiag ﬁlsfhtcw@oen e enite é&closures of these

MR BRdss JRIRRBy Shd8RF ed MJBf&@ac%XI n-3);

spi nocerebel | af ataxia type-6 (al pha | a-voltage
dependent caIC|un1channeI) spi nocerebel | ar ataxia

type- 7 '
a%/ Po phy hﬂ&%@%@k@n 3158 %Eﬂ%bjﬁ fogg L%@ﬁﬁ%ﬁ%“ﬁ%g’ gs emgss&gilé%rders
rleoe/mtas pplyglufdmiss-répeatatiscases Ftese dis¢asessshhugrat doemmangpemigenic

of the ipventi on, e.is proyided thod o

o, PR B habihin AT AG kbR Sl eRedhes e et L glutgmine
ExilaA HieQitnéth & BA8ELo PrOdIRLIbS bMNPMAAAT frb&irtkdviHg dnQ@xPanded

RS i 08 S A BT &, FGHHSGISHLD discas RS hgen inked to a mutation

F&Ttl'f@a‘;gréﬁld hdn'tmgtﬁrﬂ RGRAVIHRNSE Rh¥idb Rohave HulliBfigton’s disease,
ment, theére is provided a nethod of treatlng

Huwntingti g agpobig@égg@e (qg@)n conta@igng about 8 to 31 glutamine residues. For
QR&L%LQF gg]e ﬁa\éérj ﬁg{utén%? %’ g’llse%gef[ %erlt?r%% hgaPB %ll’utamm re§lon with

Spl nocer nocer 6
tgwpeszglumpiinmxeeidmemsaie fatrmkﬁuatmgmés 3is¢dvh CHBY @thto Repin

se), spinocerebellar ataxia type-6,
S hinsaRRal O s i (o as SO prbthPe are: dematgrbeRls
rﬁéﬂﬁéﬂ@%lan atrbHIN PR PLAN@RITbStiifNg ); AspiodbRb&lak a@xﬁa@yp@ 1 (ataxin-1);
patient, especially a hunman, a therapeutica

|
SPieEeERelanHBtALYRSF2 @tagBh b Emaws@éelﬂ%a%wt%p% plspipalled
IMLJhad(l)D %%pl’l Hﬁée}gé S (mn @? sgﬁggeréﬂ%llgxr aﬁ%&zmypg% (alpha la-voltage

anel i orate OStEOpOfOSIS
dependent calcium channel); spmocerebellar ataxia type-7 (ataxin-7); and spinal and

bulbar muscular atrophy, SBMA, also known as Kennedy disease (androgen receptor).

Thus, in accordance with a further aspect of the invention, there is provided a
method of treating a polyglutamine-repeat disease or CAG repeat expansion disease
comprising administering to a patient, especially a human, a therapeutically effective
amount of a compound according to Formulas I-II. In accordance with a further

embodiment, there is provided a method of treating Huntington’s disease (HD),
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antibiotic, for treatnent of cardiovascul ar di sease by
nmobi li zing chol esterol from atherosclerotic |esions,
to treat rheumatoid arthritis (RA), for long-term

i nhibition of 10 mesenchymal -cell proliferation after
transplantation, for treatnent of urinary obstruction
secondary to benign prostatic hyperplasia, for
suppressi on of chenotaxis and reduction of invasion
of colon cancer cells, for treatnment of B cell chronic

for. inhibition.of
ARG b SR By G ] SR o S
[ ﬁmhfeaﬂebellaf etaciafryisl 1) Bpind¢ aigbel 1 4d dilxia typé-Br(Maohd#aAoseph disease), \
dratlon for. inhibition of IL-2R expreSS|on and 15
%&%5&9 SAl36 PRLRICRS - GiRINOGer eI AR B PE T nfoPinal ffdpulbar muscular

nﬁﬂ%ﬁy c-lc;m‘faﬁglln? ad&ﬁﬁstéﬂf&% Qtpﬁltlén@ NespdcialY U ABR; é eHpetically

insulin secretio h the prevention and

t ¢fegtiveamount ot‘:@mmposmd amrdlog to Irdirmplas st cel |
degranul ati on. The conpounds of the present invention
can be adm ni stered as the sole active 20 agent or in
conbi MEHmhibitors mdyHeruspd arpreatdn awdliofgeodtéopdtitly, MSan

ot her .agents used.in the at me cogni t

R Blor AT e oAl e SRR BY ooy e8ral fgm
OdthebsciiRbift ledibrtyl 1 thedf SreuMatdofd AHRAEE GRAE fobAE k@ Snhibition of
chl oi nergi ¢ drugs, adenosine receptor nodul ators,

aRpIBKIYAES crlvpsal lﬁerwa@ﬁsrt 5R0splaniQIR [ordERatmaRng P EuringRgobstruction
CQQ(deQFyStE %Eﬁgﬁ p thflant a51£ qoﬁsuypl‘é?ﬁ&pﬂ}]llemotams and reduction of

rivasti grmn anam ne
clovdsionatficoleg caxmctﬁlla,cﬁor treat@8nti af g el chriniclympbecytic leukemia (B-

Ao oSt UEring BoRBSRES W Al Byl er ischermia
rrapegusiohhigjulQSRY € Sor@brrelieh ydeutipa U Rt Sntibitibh 6f [II-28 @Rpression and

i pvention de n a varij et fact cl udi ng

RS Rh BTG Ty G lod ol iBiarugiiony el g foggpegiation of
td1€coSy IHAuEEInsllinQecrdfbr, Gbdth Be pRéVEhilbSiddatdatient bP&olitis, and to
frequency of the dosage interval, the particul ar

ceff degianple@d. the ef fi cacy, toxicol ogy
proflle pharnacoklnetlc profile of the compound, and
the presence of any del eterious side-effects, anong
ot her Tdersingeurls obths preSket ivcmfiow caisbecidntiistered\as thei sole active

aarggnt&f Ifgognlbtl’g} atlﬁgm (?tf; Ig%gﬁz{cgﬁ f%gptg ﬁ]czﬁo erf'lgcagseused in the

hftﬁwilerﬂ: offuunils ifipalirh@id @ad/ ol AEtreafént X BExRh6sis, /3 other PDE4
ounds_  can pe in single aor nulti

t d pl e
uorsfpleigp alpana%ﬂa rlllgfssr %&aﬁg&dragsa Blagung geRtoRodulators
Qa%%ﬁﬁhl:é’N Pk éQ&H&AJ&}%@%’R mfogﬁlaf&‘sagm &olm&t&;se]lmbltors

/ day, preferabl . my/ kg/ day, especi al |
de B %gnqpézlk gyvgsa&glmu;ﬁ}/ gnd glanthanamme) In such combinations, each active

ingredient can be administered either in accordance with their usual dosage range or a

dose below their usual dosage range.
The dosages of the compounds of the present invention depend upon a variety of

factors including the particular syndrome to be treated, the severity of the symptoms, the

route of administration, the frequency of the dosage interval, the particular compound
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dosage fornms can contain generally 0.01-1000 ng of

active conpound, for exanple, 0.1 10 50 ng of active
compound. For intravenous adm nistration, the

conpounds can be admnistered, in single or multiple
dosages, at a dosage |evel of, for exanple, 0.001-50
ng/ kg/ day, preferably 0.001-10 ny/kg/day, especially
0.01-1 ng/kg/day. Unit dosage forns can contain, for
exanpl e, 0.1-10 ng of active conmpound. 15 In carrying

out.. t he pracedures of sent ji.nvention it is of
CBlired be e, oo e prb T ab e e B Edro 5 phiheicBrppayad. and
bkt pIsence BE hh Pdel t &AL BidS-effeh | afnong kHeH EshsiRAMbAL. ONS

and the like are not intended to be limting, but are

to be read so as to include all related materials

t hat Iy ' :
a8 bei N O e iBfinton bl dlCu Fm L G RRGERY e and in
comamxtal Cystosdrg fiortFi2i4 idhiboors sidrasitbosp kesem t@upouRds mentioned

I i ft 20 bl e .t. bst i t
CAPVR, o brafe, e ke G Rt AdRvbte o Pisietdr 720l doses. by
aéral KRivitnisSationladh dodabe Rl df@eﬁﬁrhlw 00 ltr- Hﬁ)ﬂﬂlg/lsy/dégh aesexahple,
ficien now

skill in the art will have s

J_zieh- gy gtgéwzdaarmegabivo‘aiﬂg &> gperigling> d@m&g/kg/day Unit
MdSH%‘%)ITH@%%OE%H%C‘H%H& @t0|1 9000 I of TBKR SHpBund, for example, 0.1-
substitutions as optimally serve their purposes

| 0 mgiohactive sompegd & oamavwe%@hmn@'yatmrs tlegemgotnsls spmbe
RirlilRtel eﬁﬁs‘iﬁgflé {!rV E‘L‘il rgeé a6 tsfag fevélto*%%r Q&ﬁ%‘ié B91-50

may o exanpl es
a:pg/ikgldag, prdfferadlys(?c(]_)(ﬁsm mg/tkg/dhhesmecénklampﬂlesmgﬂdg/dsh oUntt dosage

o e s e b ke 5l P LM i ng 1o ¢ ne

pr esent |nvent|on wll no doubt suggest thenselves to
those of skill the(&EIev art. 30 102 .In_the
f or egdPGETHAY optihs procsdureseits reseRipYLion #)is of course to be

U GIBRIFRH Wi Pe fErefceS6 artiehih bu A A RC tagentd) cHRIEBRSe conditions
Cel sius; and, unlesS otherw se indicated, all parts

ad tb@hl@eqqg a@tegten@gdéo by hmgtilr%but are Prhs rgqqitqorag to include all related

Srbx%tlg#%g gc?]%eocff o?t% 11 J@Q% I'ift i'.’He a%%ul? ?etcgél'hzc‘e a%rﬂ)gmg of interest or value

i incloy mmmaﬂadomxtrmf\&ém@lnhzﬁ .dlsEI)@%MﬁhEﬁ‘resebﬁbdl ﬁd)reixamﬂ]eait s often
possible to substitute one buffer system or culture medium for another and still achieve
similar, if not identical, results. Those of skill in the art will have sufficient knowledge of
such systems and methodologies so as to be able, without undue experimentation, to

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

procedures disclosed herein.

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

present invention will no doubt suggest themselves to those of skill in the relevant art.
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4- ( 3- Benzyl oxy- 4- met hoxyphenyl ) - 2-pyrrol i done To a
m xture of 8.3 g (34.8 mml) of N Cl2-6H20 in 750 ni
of MeOH was slowy 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 of nethyl

3-(3-benzyl oxy- 4- net hoxyphenyl ) -4-nitrobutanoate in
500 15 nL of MeCH was added. Then, 8.3 g (34.8 nmol)
of N Cl2- 6FEO was added to the reaction mxture,

f ol | owed the sl on se addition of
(52 e Mopeomegmn Bl g bl 1 lefbaangges e St fqrh

h@igbrradiel h@@e@el@u@fanms vasrAsiadichtad, ANfrts and percentages
portion, The m xture was allowed to warmto anbi ent

t¥FPEMSIElte and stirring continued for 18 hours. The
suspension was filtered through a pad of celite,
washed 20 with 2 x 1000 nL of MeCH and concentr at ed.
The r eBiemejrewéS:IQsatee of alb apphic2008, prtentsf andubideatiang] citéreabove
o) ction was successively washed with 200 nL
Bl SRS IS BT B! a550n) and
concentrated to a solid. Trituration with
hexanes/ Et OAc provi ded 13 of the desired product.
An additional 2.3 g of préggﬁﬂ4k£§obtained by
extracting the aqueous fractions wth Et OAc and
conmbining this with the trituration 25 solvent,

BAng and triturating with Et OAc/ hexanes.

T j 749 i. . "H NWR (400 MHz,
é%@%gfﬂéf %&ﬁ@;@@%&@%@ﬁg@@@ 70 (m 3H§ . 5.75

(bs, ITcH)miBurtdf8s,g GRS mBoB Bt NSCL-BH0 ir37500nB o5BleOH was slowly
%}%@ed ?4 g ?l O(4t5 mlnorbo’f I\Fa'Bz—P_ %hl%smig(trnre &vaskgtirre% ff)‘rr2 30 r%in%tses (anb °C and
4 {oBrtRaNEYS gﬂhfkt@l ﬁl(yQE%M%%Qﬂ&n?l)-ﬂMﬁﬁ&ddtﬂﬁ% in 500

was prepare manner” starti ng
ek 19y MeQH wapudded, Ekﬁgn 3305 &3Ht§dn@ﬁﬁtoﬁ b&@lpw&zg)mamdded to the
%5&19%&1?@%?@]0%?% xyp \U?Piti%%%&sger ?dg]mo oor%’e9 2A %]4)3(tnl1‘|nr1%l) of
d‘ﬁ aBlb ’ﬁie(rﬂlitl.ﬁe stivced)at O °C for 1 hour and then 150 g of K2C03 was added in

3- Benz -4- neth hen r.rol i done

P8¢ DO RT3 8 %f‘)‘*wa%ﬂa tefepeﬁ{wrsm Yrring
@R d i8S ] SIAKEN THR sﬁsp@ﬁ:ﬁén waPRRdrad #hvousAd§ad 30 cdlité, widhed
for 8 hours. The nixture was filtered through ceI|t

a‘ﬁ'éh 2 gdReemirefiMePHand ngelzraatecb Ttogesiduecy ap)taksm uprin anO mL of

B BRI SR g0l 50t
Hﬁbnnﬁ)dneé (¥&S(Qd) and concentrated to a solid. Trituration with hexanes/EtOAc
provided 13 g of the desired product. An additional 2.3 g of product was obtained by
extracting the aqueous fractions with EtOAc and combining this with the trituration
solvent, concentrating and triturating with EtOAc/hexanes. Total yield was 15.3 g (74%
yield). 'H NMR (400 MHz, CDCl;) § 7.44-7.26 (m, SH), 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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J=7.6Hz, 1H), 6.50 (s, | H), 3.87 (s, 3H), 3.77 (t,
J=8.4Hz, | H), 3.62 (t, J=8.0Hz, | H), 10 3.40 (t,
J=8.4Hz, 1 H), 2.71 (dd, J=16.8, 8.8 Hz, | H), 2.49
(dd, J=16.8, 9.0 Hz, 1 H).

4- (4- D fl uoronmet hoxy- 3- hydr oxyphenyl ) - 2-pyrrol i done
was prepared in a simlar fashion starting with

4- ( 3- benzyl oxy-4-di fl uor onet hoxyphenyl ) -2-pyrrolidone
Exanple 1 15

4-[ 3- (4- Chl or ophenoxy) - 4- net hoxyphenyl ] - 2- pyrrol i done
/O\ OO NC A mxture of

4hﬁamhmdngny 4 nmet hoxyphenyl ) - 2-pyrrol i done (63 ny,

4- chlorophenylboronlc acid (61 ng, 0.45
rﬁrmiydeafgnbme(hqupml)a%ey'(rsh M 0.3 nmml),

:ﬂr ') et hA( lnﬁf@u%f@lﬁg(l% rmlnoﬁ 4D@%anygk9 hl rﬁétﬁ&?fpﬂé}% 1 Eyrrolldone

anount of nol ecul af sieves i s al
témd§l50 nngan l@ﬂﬁbP@ﬁtm 66 nderfdyle@H. andflp enl aBCH# was slhben on a Paar
I [ t
'éx%ﬁ? er &fO %\g/ggléﬁ{sn %renu?tgt% v?jats fqt%rerd etisuloagl'ﬁ gellte and
CboﬁhSﬂitM&ad ld:aim&Q.éht (39% eichly of ameé ﬂia&nahde&\ﬂsheﬁ for Examples 1
cceSS|veI W t h saturaged agueous_ 25 sod

S VR 00 M ATOC 1 G2 (PUFD6 946 71 4 Gz | FRs$ 70 (d,
R\, ‘Pﬁi @RI QABPEY7 (o ?HS%' 773(? Qf—é‘hﬁé hﬁl()a@ %2% : l—é @Hz 1H),

met hanol / di chl or onet hane™ 3 i ves
436(3@ J=8.4Hz, 1H), 2.71 (dd, J—168 88Hz 1H), 249(dd J—168 90Hz IH)

F\lﬁ/RC?léggoﬁﬂg %éf%{%(y% ﬁredt?hoxx n(l}'%ﬂ%-lp;g&éicg%%w%ls fgﬁ%?r%d i a similar
7tafi3or slartidg with.44(3Henzyl oxy)r4-d1udbdmkthek yphéhys)-FHgyrrdlidohe
6.87 (s, 1 H, 104 6.83(d, J = 9.2 Hz, 2H), 5.83 (b,
1 H, 3.80 (s, 3H), 3.72 (t, J =8.4 Hz, 1 H),
Ebmpe@2 (M 1 H, 3.34 (t, J =84 Hz, 1 H, 2. 68
( 41 (dd = 16.8, 9.2
Hr 13- (ﬁChboro@evwmompWné'zwnp?oamghm prepared in
a simlar fashion starting with different arylboronic
acids and aryl vinyI,bQ g acids: A 4-(4-Methoxy-3
- phenoxyphenyl ) - 2- pyrrol i B. 4-[4-Met hoxy-3

T NgLpdone

Cl

A mixture of 4-(3-hydroxy-4-methoxyphenyl)-2-pyrrolidone (63 mg, 0.3 mmol),
4-chlorophenylboronic acid (61 mg, 0.45 mmol), copper (II) 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
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, CDCl3) &
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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C. 4-[4-Methoxy-3-(3-thienyl oxy)phenyl]-2-pyrrolidone
10 D

4-[ 3- (4- Fl uor ophenoxy) - 4- net hoxyphenyl ] - 2- pyrrol i done
E. 4- [ 3 -Cyanop heno xy-4-net hoxyphenyl] -2-pyrrol
done F.

4-[ 4- Met hoxy- 3- napht hyl oxyphenyl ] - 2- pyrrol i done G

4-[ 4- Met hoxy- 3- (( 2- phenyl)ethenyloxy)phenyl] 2-pyrrol
done H. 4-[4- Met hoxy-

&-%ﬂ.f é?aﬁa?%ﬂeﬁék%ﬁﬁﬁniﬁ@éy Blanit bl 3852 m

| i1$), 834 qh o8 .6 3y, hH), Pdsaidacs= 16!3; 88GHy, ipE, 215E(daf /= 16.8, 9.2 Hz,
0ﬁ§bcally active starting materials or by conventi ona

lution techniques such as chiral HPLC. Exanple 2
20 4-(3- G nnanyl oxy-4- net hoxyphenyl ) -2-pyrrolidone o
N Di i sopropyl azodi carboxylate (61 ng, 0.6 mmol) is
adddte fcdloa/iag)ctqmpogndso\f'erdp(e@aregﬁl a similar fashion starting with different

h h - [id 63 , 0.3

SO S PSP U oo BT ' 073 ol ) anl

tAl pheMéth@@onmmgyﬁhbﬁil) 0gpyriQliforignol ) in 3 nl of
the reaction _m xture is stirred

trah f
r%‘%%tg\?’&ref ?ﬁg‘gﬁ‘ﬁiﬁ}‘@en‘f’ﬁ’ @B}ﬁ% vRé’FI?ﬂﬁ‘b“epr ocedure as
I@ 195 NRXROBLER (- t}yén@lqu)pEQnﬁpA)

4- ( 3-ci nnanyl oxy- 4- et yrrolidone: 'H

NRRH[S@‘GWHZOPWI/})‘* IBethowph? ;meiolsiom 2H) 7.31

>(-1§ éﬁé’é‘ﬁ%‘ﬁ’ > J“é’ggpf%gy”'fgpﬂféd%‘ Hz . 1 H, 6.42
(Fn 4:[4-|-Me;7th<5<g92-n@hthylo)djﬂ)h<;ny¥l] -Zpyrtalilond = 6.0, % 24_H:z% .
) wpifdindSs 48 tvnfehy gty ph 2 Fpralioht | ot g

qq.rmq!uumhas@t3e((ar(maroe&i)hbmymtrﬁ:hmbk@bhé@qm pirsliddné i ng
w th fferent alcohols: A  4-( Cycl ohexyl -

- pr opyih5:e5harate ARADHERGTSIRE WF@W&P@P@% listabovras be obiained

4h£oﬁ%l}/menewf ﬁk&wi&w ktahm@uﬁayéwarm;»%ewe)nuanm&smhbﬁ
one o¥ﬁ)3 i ndanyl oxyphenyl'] - 2- pyrrol i done

Dechpiqugs N@bﬁﬁm r
-(2-(4- chIorophenethyl)ethoxy)phenyl] -2-pyrrolidone

Example 2
4-(3-Cinnamyloxy-4-methoxyphenyl)-2-pyrrolidone

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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E. 4-[4-Methoxy-3 -(2-(4-nethyl phenyl)ethoxy) phenyl ]
-2-pyrrolidone F.

4-[ 4- Met hoxy- 3- (2- (2-t hi enyl) et hoxy) phenyl ]-2-pyrrolid
one 15 G

4-[ 4- Met hoxy- 3- (2- (3-chl or ophenyl ) et hoxy) phenyl ] - 2- pyr
rolidone H 4-[4-Methoxy-3 -(2-(4-fl

uor ophenyl ) et hoxy) phenyl] -2-pyrrolidone |

4-[ 4- Met hoxy- 3- (2- (4-pyridyl) et hoxy) phenyl - 2- pyrrol i do

i<l G SDarA 2 Pl SieRpYiory SghesmbeE2 pRolidon

41ﬁ14MY@{3bQ)MH§ cB3;) §7.40 (4, J= 6.8 Hz, 1), 7.31 (1, /= 6.8 Hz, 2H) 7.25 (d,
(S) -t et rahydrof uranyl oxy)phenyl |- 2-pyrrol i done

| |_J 7.2 Hz, 1H),6.86-6.81(m, 2H), 6.71(d, J—156Hz 1H),642(m 1H), 592(b 1H),

01 %‘% Y h%’%ﬁl% ﬁ%@ﬁ fé/f‘goﬁﬁ‘)e%' WET DRYUPNENYE 543 B 18),
3(335(t4}€818(}mp[°1¢nyl ) pr opoxy) phenyl]-2-pyrrolidone N
4-[4- Methoxy-3 -(2-(3

- met hyl phenyl ) et hoxy) phenyl ] - 2- pyrrol i done O.

4- ( Rhe foroMat oands(wWere prepared in a similar fashion starting with different
R) - t et rahydr of ur anyl oxy) phenyl ] - 2- pyrrol i done ™ P.

;BS‘(O‘BPBM Met hoxyI 3 -(3-(R -tetrahydro

4&1 %w 96&1%5@/1] r%?%(@ qtﬂé%?%ﬁ%‘@) rg?;rr? oxf/]f phenyl ]
EZ p-}(lﬂ-ﬂ\dléth(ﬂ@ﬂ?e(}:bheﬁy( B))uty[od{-y)ﬂhbinyl)ey—p@rro(ldbne _

S Sy SHGEIN Y 8 L5 AR %) RIS ohe - 2P YT o 1 i done

my¢1[mMamMyrm¢m@wﬂﬁtsﬂwnkmg%bams Heﬂ?ll]‘-e phrrolidone
| obut yl met hoxyp -2- pyrrolldone

Uﬁ ‘hl‘t Mem(wéx(ﬁ (% m@wplaﬁwb?ww;ﬂgﬁwﬂﬂ :_rxrzo ligons ol i done

30 M- Methox -3-(2-(2- thlen l)ethoxy)phenyl]-2- olidone
4- [4[ Met y ( cl oh }éx m)eltphoxy}ohgr}{rrl ]-2-pyrrolidone
. 4-[4- Methoxy-3 (7 22/3 chlorophenyl)ethox phenyl]-2-pyrrolidone

ﬂ%.[ ﬁ‘{%%&{@?&%-ﬁ(z((%-t?do%&*éﬁ%%tﬂo%%%’é%ﬁﬁ@%hh&on%yr rolido
4- [44[4%&&10&(}5,‘3-ﬁzwwmm&k)etmkmhhmkymmyﬂc}nez pyrrol i done
}. B Y R Y S S Y PRI 2 85 R ook | done
4{[4{4@1 33(3¢@5£etﬁh9<nﬁﬂ&wyl<m’ym@ﬁy1pbqmﬂohd&repy rroli
T R4 Mty dr @ (rea MRS SNy Phe b prdlidasene. 5

BB. 4-[4-Methoxy-3-(3-(4-chlorophenyl henyl]-2- lid
A A o et hosy P P R o pieamS 1 1 - 2- p

WY.r i #-datleox ye3(2-@B- Ipeth}’@ﬂ}’ﬂkt!ll@l(ﬂﬂbﬂ&’&ix%rpﬂmhdone

"6 2aRp§ )Rhen

B R AR By S Bl BRI Poeligine 2.
ViA N(Sﬂ[@ﬁﬁetﬁbﬁy—SQW)ite&al%rdwﬁltaﬁybkﬁ)pbényl]aZ‘rﬁmr@hdone

C n iste ve can, be obtain thro gh t he
é-gg-gb-@pﬂe@aw— RE LA TRy foRapBrAl oyl

oYMt (40Netho% 2 $95 8L efRahydrofuranyloxy)phenyl]-2-pyrrolidone

S. 4-[4-Methoxy-3-cyclopropylmethoxyphenyl]-2-pyrrolidone
4-[4-Methoxy-3-cyclobutylmethoxyphenyl]-2-pyrrolidone
4-[4-Methoxy-3-cycloheptyloxyphenyl]-2-pyrrolidone
4-[4-Methoxy-3-cyclohexylmethoxyphenyl]-2-pyrrolidone

€ < ¢ -

. 4-[4-Methoxy-3-(2-cyclohexyl)ethoxyphenyl]-2-pyrrolidone
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4- (4- Met hoxy- 3- phenpr opyl oxyphenyl ) -2-pyrrolidone o O
NO'O a N~ Amxture of

4- ( 3- hydr oxy- 4- net hoxyphenyl ) - 2-pyrrol i done (42 ny,

0.2 mmol ), 20 3-phenyl propyl brom de (44 ng, 0.22
mmol ), potassi um carbonate (83 ng, 0.6 mol) and N
N-di nethyl formanmide (3 m) is allowed to stir at 100

C. After 18 hours, the reaction mxture is cooled to

T. The soljid is filtered dthe filtrate is
S IR0 A e 2 T

PYOQEALVIEthEk | &% élghdiglo&Z&?@l ;ﬂyn(oﬁdone
(3 pﬁgnyl r&%o v 4- met hoxyphenyl ) - pyrrolldone "H
det

cgpegtypproporyplipnyly 2 myfrokdgne 6 82 (d,

w- c %5*%%%@%?%9-@,t*a@yé.@“éw‘%e@?%ﬁg@e
gBﬁé %-V%D(Zﬂué)rgnetﬁo)&-m-c%:ﬂd)ShexﬁtetﬁGX)Epﬁy(] f?—izp}{tfd)idone% O; .
(68 STy S hpRalypim ey g ot 5
HoD. 24-PODAlubgorhéthodtY-(cydidpropQim «MdxREpheRIPRpRASiduaE €

prepared in a simlar fashion starting with different
5 aryl al kyl brom des and al kyl brom des: A

4- (4- '\’ﬁel'k‘é?éfaé en&x%omé?s"wrac%ﬁh@&ifﬂﬂ&lﬁ&ylllsled%‘bﬁyé £ UedBREned
B. 4-(4-Methoxy-3-(3-phe

@Q”gb)(l}e) ysh @ﬁgpt)cany Wwpg;aﬁmg.matglals or by conventional resolution

teL@‘g}%%E‘%‘ S%h{r{ ﬁl;*ch)henyl 2- propenyl ) oxyphenyl ] - 2- py

rro hoxy- 3

-(2-cycl opropyl et hoxy) phenyl ] - 2-pyrrol i done 10 E
4-[ 4- met hoxy- 3- (2-cycl opent yl et hoxy) phenyl ] -2-pyrrolid
one F.

4E§ Qg3luoronethoxy 3- cyclopentoxyphenyl] 2-pyrrolido
[4-Di fl uoromet hoxy-3 -cy

I ‘b‘é‘bM%ﬂ‘Wr%BRVM@HX}PTXP?eBX/’IWIRYr 5‘8H’(9“‘Th e separate
enantioners of racem c conpounds |isted above can be
obtai ned through the use of optically active starting

materials or by conven?i resol ution
0 o
N

A mixture of 4-(3-hydroxy-4-methoxyphenyl)-2-pyrrolidone (42 mg, 0.2 mmol),
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, CDCl3) &
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, /= 7.2 Hz, 2 H), 3.84 (s, 3H), 3.75 (t, /= 8.8 Hz, 1H), 3.63-3.55 (m, 1H),
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15 techni ques such as chiral HPLC. Exanple 4

(4S) - 4-(3-Cycl opent yl oxy-4- nmet hoxyp

henyl )-1-(2, 3-di fl uorobenzyl )-2-pyrrolidone 0 N P 20
FF

4- (3-cycl opentyl oxy- 4- met hoxyphenyl ) - 2- pyrrol i done
(110 nmg, 0.4 mmol) in 2 mM of N, N dinethylformam de
and 110 | of 15-crown-5 is treated with sodi um hydride
(20 ng, 0.5 mmol) under nitrogen at anbi ent

(5B Lrd A dehet 07 7 2520 PRk Gblieg T 1650 0E EHb@ 47
n@d, 0= 86.81%8 Hz),2.2-2h 3 gh, 21et r ahydr of uran. The
resulting mixture is allowed to stir at anbient

tenperature for 6 hours. 100 m of ethyl acetate is

addgd]e fJ]Bwu%’\ﬁﬁjn kn&sosgeﬁre‘ﬁgrehgrga i %r ¥RhiSh staﬁfn‘g%ltl}&ﬁ’erent

usual “aqueous up, e crude product 1's purif
bgrylhlkalslbroumdaarmdelﬂwbbramdxgsaphy (ethyl acetate/ hexane

1- (% (%%6‘%‘ %%B%fe;hoz@’)(@enyl) 2-pyrrolidone

CB. Chqwthémy(%pmyh%y@mmhény& ppyﬁahdodsne 'H NVR

(300 MHz, CDCl13) 8 7.18- 6.98 (m 6.79 (d, J=18.1
I—E 41[41q)eth06y9’,0[ 1(@ phgnylg- g_ropEnyl)pr)heng] ég)y(@h qpe

7 r X ; 3.68
4D 1}41&%0%(31142% E’I;pop?eﬁg) gﬁ)hem;?p%rrg 3 29 (dd ;

=E 94154 DXy, (24 yRlppermylethog heny 2- wcsndoge 0O H, | H,
5 (b, 6

.7 :[ﬁsggu?]rgr,ne%}.&gfﬁeép ég]ﬁ?x(?énhﬁqd’ 2 ﬁ%‘gun szvvege v

G .e pad-aflusromethiory-B avyc bplsltylaret ok sphenply- 2w irfolidodd er ent

4- 10 . . . .

( 3- SubSYiSERAYE PTG AT REFE RO TRERPARISisisr abaY § chgre ohtined

rtmgh g@ usé oNﬁti&al%l' 1dtiRk eMattingdhatérdd Ko byoR M8 Ral 28 lution
ro

(ta 104“3*( %éF‘H&éﬁPﬁC@xy 4- met hoxyphenyl ) - 1- (2- net hyl b

enzyl )-2-pyrrolidone B.

(4S)-1-(2-Chl orobenzyl) 4- (3-cycl opent yl oxy-4- nmet hoxyp
led- pyrrolidone

(AR5 St SN gh AR &pfg&mo%wenzymt tdiRione

- Chl or obenzyl ) - 4- (3 cycl opent yl oxy- 4- nmet hoxyphenyl ) - 2-
pyrrolidone E.

(4S) - 4- (3- Oycl opent yI G ox mst hoxyphenyl ) - 1- ( 3- net hoxy
benzyl ) - 2- pyrrolidone j

4-(3-cyclopentyloxy-4-methoxyphenyl)-2-pyrrolidone (110 mg, 0.4 mmol) in 2
ml of N, N-dimethylformamide 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 ml 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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F

(4S) - 4- (3-Cycl opent yl oxy-4- net hoxyphenyl ) -1-(2-nitrobe
nzyl)-2-pyrrolidone G

(4S) - 4- (3-Cycl opent yl oxy- 4- net hoxyphenyl )- 1 -(3

-ni trobenzyl ) -2-pyrrolidone H

(4S) - 4- (3-Cycl opent yl oxy-4- met hoxyphenyl ) -1-(2-fl uorob
enzyl)-2-pyrrolidone 20 I

(4S) - 4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- (3-f | uor ob

| |
! o8 oh i, I Spsrod s B s gt colurpchpaiogigehy
eathyl éce&tdﬁh/d’xﬁﬁ)é 2: qipm%weKl 12 mg (70%) of 1-(2,3-difluorobenzyl)-4-(3-

4S 4- (3- Cycl opent 4- met hoxyphenyl ) - |
( Wt;lgx%rmqj Q)@@K@y[)yZ pyrrolidone: yEI M){{ 8300 MHz, CDCl;) 8 7.18-

I t t h
eﬁ?? ”sz’@éy%/o kA hk/l fhf, 806%& P8R, 9y, c%s &L iYW Pla.c0
((45)1%14 46 G/HD ANy 6hY5.88 (1L hOXYAAGEY) J663 52 1,009 (dd,

<Fsat e3Be il ey B R PR BPb R g /7 16 84 iz, 110,

zooﬁhsr@m &Mt hyd-bsnzy,|2kp2- pyrrolidone 0. |
(4S)-4-(3-Cycl opent yl oxy- 4- met hoxyphenyl )-1-(4-trifluo
ronmet hyl benzyl )-2- pyrrolidone 30 P.

( 4S)I'hél- fc(ll%w%lfeﬂoa‘fé{(])h{ugsw‘frg gﬁ:k) {1 lﬂ'ﬁz{@l}ﬂll)ar f%sl(lgn X In@ RAM dMfferent 4-

-4-nmet ho i done

((3§ub¢“(l@dﬂml @p@ﬂtwmyﬂéﬂmrm;iwmdyea)cmg {t3vith difféerent

i.d
F%§%%§%$M£§ F}F@ﬁ?“ﬁ met hoxyphenyl )-1-(3,5-diflu
04&ODSD-Z)(B)C)?:{(}prﬁtIbeb(deﬂetho@phenyl) 1-(2-methylbenzyl)-2- pyrrolldone
L@gﬁ)C%orﬁ &S 4o(3rfécldc')?enrﬁ§/lg%)/( %pn?eetnglxypheny{)% f;ryr(x:'icgl]lc one
é81¢54 1((3 @r&bgaﬁplt) ﬂ@mﬁgmjm%xm&m%hény(ﬂz -ByrdifdoHe

orobenz rrolidone

5 4511(@ Ql:wpr@ el doweiseentylpyy-4-nebeyehapbntpredifone

( 4S§ %gdp%%t loR rélgrg{e/thél ﬁe i/ Sf’] renrﬁzwoi(yben%%l) -2- pafrrohflone
dr. oEﬂé’r)rﬁy(B)C)Zlqpymtyk@b(yéenghomhenyl) 1-(2- n1trobenzyl) 2-pyrrolidone
(ésﬁé N ﬁjéyf[orgerﬁ %))r(y ggrﬁé og(pﬁergy:[)’) PYZ? nIoBe z’ﬂ)%fly}?‘dﬂﬁ%ﬁeh
(M.5)43-4(3-CecIpemevky4omsthdx ypaemoX yoh aaytopenky D i2gyyrrolidpive

rroljdaon
(4§ ‘{Sg 4(@ ‘ég?apslgféww‘orﬂsﬁhawﬁw&(y&%Qﬁwoyeryzyw?owohéoy
s (115') C(@Q? c?epentyloxy 4- methoxyphenyl) 1- (4 ﬂuorobenzyl) 2- pyrrolldone

4S cl opéent yl oxy-4-met hox ut'yl -
$If. o%ﬁ}%f—(@ C%lqloper?tylongl 4- methoxyphenyl) Y%e YZ pyrrolldon)cle R

(If"s 5? -1 2(§ (&éﬁ!)l%ﬂgﬁaxl(?éﬁclépmlwymwwhe%yl() % [W‘ﬂohg@(e

thy
(MS}4:53-4((3-Cetripeptetokydemythdxypherhd) - aifidoyorieth Abptzeha- b

enzyl%&%éﬁxﬁkolidone

N. (45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(3-trifluoromethylbenzyl)-2-
pyrrolidone

0. (45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(4-trifluoromethylbenzyl)-2-
pyrrolidone

P. (45)-1-(3,5-Bistrifluoromethylbenzyl)-4-(3-cyclopentyloxy-4-methoxyphenyl)-2-
pyrrolidone
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CC.

(4R) - 4- (3- Cycl opent yl oxy- 4- net hoxyphenyl ) - 1-(2- et hyl b
enzyl)-2-pyrrolidone 15 DD. (4R - |

- (2- Chl orobenzyl ) -4-(3-cycl opentyl oxy- 4- met hoxyphenyl)
-2 pyrrolidone EE.

(4R) - 1- (4- Chl or obenzyl ) - 4- (3-cycl opent yl oxy- 4- net hoxyp
henyl ) -2-pyrrolidone FF. (4R)- |

- (3-Chl orobenzyl ) -4-(3-cycl opentyl oxy- 4- met hoxyphenyl)

G a S rsp Ry omstarmbend) Shdnyorabepar2mapgljdons

HQ”@@)M dpeht 2-méokIphenyl)-1-(3,5- dlﬂuorobenz 1)-2-pyrrolidone
(4R) - (3 %}?llﬂgpgg?gl oxy 4k9r?;at h%x s YOrePyT

phe
18- ( A4 Bdbwsiopg ptylozz_yﬁymp@mw%yl) {1(2 dy ﬂuorobenzyl) 2-pyrrolidone
R I
glgyhs‘} 4%}/63#%%&5@%& €§1¥m€5x§ﬁ1%m3( <Y RRB fdordbehAgith iy Bfdone
(VIRI4SZ}-1((3 @ylelogh Bnorgboryh) 4-Fatyblorgmpylery-Himdh@@phénybrbb
enzyl) - p rrolidone KK
(4R)-4)y(r | opent yl oxy- 4- met hoxyphenyl ) -1-(3-fl uorob

EVIZ Y4.5)) 423 -@yeldpehtylbxiyes- 1%5thoxyphenyl) 1-(3,4-dichlorobenzyl)-2-pyrrolidone
opent yl oxy- 4- met hoxyphenyl )-1- (4-f

#@bgﬁdg g}[—(;}l-tgrt-a}lft)(lbq:qzwa 1He(3- Wopentyloxy -4-methoxyp enyl) 2-pyr|r011done
y);é nglrsf} atg(ge@eq?dpe&%mxymeﬁxméxmkﬁwmh@nylp)yn%n@&ﬁzyI 2-p

(URy4)-4¢ G -Cxetapsniatoxyi4rmathogyphoetlh berapyl-épyralidanehoxyph
O B RNy R qmbenayy Shagrmyreolidons
-AR- t r(ASF4@- 6yﬁb1b1gnltﬂdex}z§'-ln)etlﬂ}xy1ﬂwnyk)4ll-(demethéb@eﬂ’@l) 2-pyrrolidone

(%ﬁl)at ﬁ#)b‘é &;ﬁ&%@ﬁ {}&%ﬂ W%’%B%&}Yg&nﬁbénzybf I gwo?ldone

(AR) - 44RB4 @ydyeuapa{tylb@cy hethaXlypRohy D e @yin thitbedry )t 2-birdlidone
ronet hyl benzy yrrol i done RR

@B - 1- (¢R3: lwﬁhl?mgwwarﬂe@rﬁwbéﬁmoyw -pethphenybrd-y |
OXY- 4- h@nephenyl ) -2- pyrrolidone 5 SS.

(4R) - 4-( 3- Cycl opent yl oxy- 4- net hoxyphenyl )-1-(3,4-diflu
dtlobe{4§)-1 (S Chipyobepryliéiidcycfopentyloxy-4-methoxyphenyl)-2-pyrrolidone

(x-APQLﬂﬁ: (ﬁ%'-é%@o%?r?iﬂy C?YA{-@)SérycfloBEFttyQ%gﬁprngtﬂgiQphgﬂ}(l):f’Z-B&rqj)lﬁdoﬂe

(@®) - 44384-@'—61y01ppﬂttylbWymmmnyphemm¢thoiybemyl) 2-pyrrolidone

_I-(II?I 4-di {4R3I 4-(3- ci};)ezlty?oxy-4 -m g{y% enyCE) ?(2 nitrobenzyl)-2- pyrrolldone

II. (4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(3-nitrobenzyl)-2-pyrrolidone

JJ. (4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2-fluorobenzyl)-2-pyrrolidone

KK. (4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(3-fluorobenzyl)-2-
pyrrolidone

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

PP.  (4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(3-trifluoromethylbenzyl)-2-
pyrrolidone
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W. (4R)-4-(3-Cycl opentyl oxy-4-net hoxyphenyl)- 1
-(2,6-difluorobenzyl)-2- pyrrolidone WV

(4R) - 4- (3- Cycl opent yl oxy- 4- net hoxyphenyl )-1-(2,3-diflu
orobenzyl)-2- pyrrolidone 15 XX

(4R) - 1-(2-Cnhl oro-4-fl uorobenzyl)-4-(3-cycl opentyl oxy-4
- met hoxyphenyl ) -2- pyrrolidone YY.

(4R) - 4- (3- Cycl opent yl oxy- 4- net hoxyphenyl ) - 1- (3, 4-di chl
or obenzyl) - 2- pyrrolidone Z7.

(éézmé(ﬁ& -§-(§éy§§3%${1§§% %{lé(fr)ﬂ%ge f-?ép tr{Hu)cl)ro Xey h}f}benzyls1 2-

(4R) - 4ryirdti@e! opent yl oxy 4- met hoxyphenyl ) - |

-et hyl - 2- 5) yrrolidone

(BR - 44f3] @péTbeﬁs'éﬂwpla%ymcwi)rfo%%&Wptylwﬁr@sshpxmnyl) -2-
yrroli dorfeCC.

(4R) - 4-( 3- Q/cl opent yl oxy- 4- met hoxyphenyl )-1-butyl - 2- py

r$®l| i ddRep4HPOyclopentyloxy-4-methoxyphenyl)-1-(3,4-difluorobenzyl)-2-

(4R) - 4- cI opent yl oxy- 4- met hoxyphenyl ) - |

-(2- rrtﬁy%%;(léye hyl)-2-pyrrolidone 25 EEE.

(FR) - 448 B4-03-Cyolpperitylboy-y-rethidiyphotyhhie (ByS -Hifliotobedyeyrd- b
enzyl) - 2-8 rrolidone FFF.
4- ( 3- YEP yl oxy- 4- met hoxyphenyl )-1-(2-chloro-4-flu

ogbenay)-3 1 2CyBBpédd) oA zyphenyl)-1-(2 4-difluorobenzyl)-2-
(4R) - ?3 c Z(:I ogen[)y %xsﬁ4 nmet hggy%lﬁe)nyf)-ll rlrlgiohce)?gyc)ar bo

nyl mstHWﬂO iganepyrr ol i done 30 HHH.

WA . J??-P‘yif‘?%*ylé‘xﬂﬁ-‘rﬁe‘fﬁé%ﬁa&b)r.&z,&mgrs%gm):z’-.- p

yrroli
4- ( 3- @yoobgaret vyl oxy- 4- met hoxyphenyl ) - 1- cycl opentyl - 2-p

A58, KRG Etygﬂf’mflaxxé%waﬂ'éwpyl 2% ﬁ‘ﬂHQEOHS%VQe%zo

yI) 2-pyoli@ddedone KKK, 4- (3 - 4c N ) oo
1e 33%%) i(é_éh[m ng fﬁyﬁg g%yl %3 yclgpentoyrlc?xy(-eéln e ho)xyph_enyl) 2-

Iopenqwhgmmﬂé nethoxyphenyl) 1-(4-nitrobenzoyl)-2 -p
yrro | "idone

MVM
Wcl dhht3- nylonermépﬁoﬁwpﬂﬁl@wpbeﬂﬂ)tﬂeﬁz%wchl@rqbymxb) -2do
ne 5
(4R) - ?%f‘%"-“ﬁi f I uor obenzyl ) - 4- (3-(3-(S) -t et rahydrof ury
| 3 xy (AR e haxiyBhytoghdvl)-2- Pyydadenddng-Ho@thoxyphenyl)-2-
(45) - 12& q’; Di f |1 uorobenzyl )-4-(3-(3-(S)-tetrahydrofury
I )oxy ﬂ{é W6xyphenyl ) - 2-
AAA. (4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-ethyl-2-pyrrolidone

BBB. (4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-propyl-2-pyrrolidone

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

II1. 4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-cyclopentyl-2-pyrrolidone
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pyrrol i done PPP.

(4R)-1-(2, 3-Di fl uorobenzyl )-4-(3-(3-(R) -tetrahydrofury
| ) oxy- 4- met hoxyphenyl )- 10 2-pyrrolidone QQ
(45)-1-(2, 3-Di fl uorobenzyl)-4-(3-(3-(R)-tetrahydrofury
| ) oxy- 4- met hoxyphenyl)- 2-pyrrolidone RRR
(4S)-1-[2-(3-Chl orophenoxy) et hyl ] -4-[ 4- met hoxy- 3- (3R) -
t et rahydr of ur anyl oxyphenyl ] - 2- pyrrol i done 15 SSS.
(4S)-4-[ 4- Met hoxy 3- (3R) -t et rahydr of ur anyl oxyphenyl ] -1

18 TGRSR e Ry d Tty PeRe e rligone
m@m@e@aopmaw pleetoxbpiRhbyl ) @ 2hpysbeakoydPppyra@ione

The separate enantiomers of raceni c conmpounds |isted

abble 4&HC M@Olaﬂﬁ‘fbé?’ﬁ’e‘&mefl}ﬂx&mfﬁylt)ﬂe(4U§té°‘29PZQ§’@r? -BYrelone
aANIVIES-B- épélbﬁléihtﬁ&lﬁ hﬁltlﬁ)xgﬁheﬁyl) GORYER 2R Holidone

resol ution” techni ques such as” chiral "HPL 25 Exanpl e
5N(\1th(éRh‘éd2,ét[élﬂuorobenzyl) -4-(3-(3-(S5)- tetrahydrofuryl)oxy-4 methoxyphenyl)-

(49) pent yl oxy- 4- met hoxyphenyl ) -2-pyrrolidon
e-1- agze%%é&}gglhg o NO O 112 Methyl

(@ep 446813, Blmﬂaﬁrbb’érﬂxly%%r(@t(ﬂpoe;tpﬂwlmﬂn)y{)axpyrrﬁﬂhdmnenyl) 2-
e- -aceﬁ}gte (250 ng, 0.72 nmmol) was treated with
m of BYT™PNESH uti on of potassi um hydroxide in 95%

neganaky-14b Bevindbrobeisys.4- REAS%Hah QYo eV Mxly AWIm¥ASx yphenyl
aci di fi e%l A\j(;th 12N I(—)|C1 % ﬁt—|b@( 91@&5 %go i;J’}cﬁxlyvvartner xyp enyly
added %hHTQ[W@n? esul ti ng m xture was extracted with 60

n%ngjen(tgr hied Zﬁga%ﬁg%& ngt) ge(? égﬁﬂh%{rgmr&fu}ﬁ%% -4¥%f&hoxyphenyl)-

(rret hahpjnmildohct or onet hane 5: 100) to give 242 ny

cyc 4%? 1[%%]&%? ﬁ%ghﬁ iﬁ%‘i‘ﬁbﬂ“ R SrPBEne- 1 - acetic

aci d teﬂth}lﬂRﬁirQ&QoMﬂhenyl@ﬁﬁéhcﬁn@ 85-73 (m 3H),
§S§?S4 45) 4 &érlnl\/lelh'_(?xyﬁ (3%9 tétrafhy(f o ]r'gny?oxypﬁenyl_l)l (2- ox022 ggenylethyl)
2-pyrrolidone
TTT. (4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-(2-ox0-2-(4-
methoxyphenyl)ethyl)-2-pyrrolidone

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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10 12.0, 1 H, 3.82 (s, 4H), 3.66-3.46 (m 2H), 2.89
(dd, J =16.8, 8.7 Hz, 1 H, 2.58 (dd, J = 16.8, 8.4
Hz, I H, 2.00-1.72 (b, 6H), 1.70-1.50 (b, 2H). The
foll owi ng conpounds were fornmed in a simlar fashion
with different starting materials: 15 A

(4S) - 4- (4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ) -2
-pyrrolidone-l-acetic acid Exanple 6

(4S) - 4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 2- pyrrol i don
e-l-acetyl chloride 1~-0 0o _NO 1-4 20 A (45)-4-(3
- Cycl opent yl oxy- 4- met hoxyphenyl ) - 2- pyrrol i done-

1- acetNethgri4d)-439- 1850y - 4000k | szslglrmd hed] Bcetate (250
mL of CI—}2?:I:CL(12 %m tC?@elglgee WI)'@;: h ox;lxy. ct??gr i de (0?17 _ Cf_:ta o
g1 0.7 ammed) wastieeated aith Sl af &t Mrselufign ospatassisun ydroxide in 95%
PO, SOADSS AL ] A L 800 R ORI ACH i n
s3thinl of witershasordded arid the feseltieg mistueerwasregtracted with &0 sl of ethyl

AL TR a ks VL UORURRSDY s SrfEb hprane !
((&R)haﬁorjalclﬂyﬂnm&&gé % IO&yto%i\Fﬁﬂlmoﬂy(lﬁl&ﬂ)'/cht)ve%dﬂH)’ éfal-¢3don
e-1-acet chl ori de Exanple 7 L
4°-y(°@PWZ%éﬁ‘éﬁP?waﬁqyﬁ)é%‘ﬁW?r‘tﬂ?é‘ﬁ';}r%cﬁ’tic- o (B NVIB; (304 Mz,
'O@bN%ﬂyb k85878 (R0 G 8N gk FRIAY | by, 420%E AL i 51878 1112.18 (49 =
12.0, 1H), 3.82 (s, 4H), 3.66-3.46 (m, 2H), 2.89 (dd, /= 16.8, 8.7 Hz, 1H), 2.58 (dd, J =

16.8, 8.4 Hz, 1H), 2.00-1.72 (b, 6H), 1.70-1.50 (b, 2H).

The following compounds were formed in a similar fashion with different starting
materials:

A. (45)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-2-pyrrolidone-1-acetic acid

Example 6
(4S)-4-(3—Cyclopentyloxy-4-methoxyphenyl)-Z-pyrrolidone-l-acetyl chloride

(45)-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

concentrated in vacuo.
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N 10 4-(3

- Cycl opent yl oxy- 4- nmet hoxyphenyl ) - 2- pyrrol i done- |
-acetyl chloride was taken up in 3 mM of CH2O 2 and
added to a solution of 1,6-dinethylaniline (39 ng, 0.3
mol ) in tetrahydrofuran (2 ml) containing

di i sopropyl ethylamne (39 ng,0.3 mmol ). 15 After 3
hours, the m xture is concentrated in vacuo, the

resi due was di ssolved in 50 mM of EtOAc, washed wth

o T e sl e 30 L R S S Prtain

phagfalyas concentrated and chronatographed over Si02

to give 49 (75% yield) of the target acetam de: 'H
N B oPRoRChEESioxephEnEls 2 ryrolidgne” 7acegy! phipg e
3@13 4§3siciycgyp|§|xz%yfo&y 43ththo£I’s?ﬁ§n8ff) WA Byx(rmdo%kbl acé‘?’ﬂ%lé
8.0 Hz, 1 H, 3.85-3 75(m4H) 3. 68-
( 27286(dd J = 16.8, 8.4 Hz, 1H),261(de
8.4 Hz, 1 H,2.19 (s, 6H), 1.98-1.72 (b, 6H),
14 ?.DCSzcl5ﬁel(t?l0x?. H)metiihﬁy;ﬂﬁhylW(Ng(Z@mmmﬂphW)e f or med
|n,aS|rlT)1 al sikon with different starting 25
npinoecanbony Rnethy) -pyrrolidone
(45) - 4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) -1-(N- (2, 6-di
nmet hyl phenyl ) - am nocar bonyl net hyl ) -2-pyrrol idone 114
B ~

(4R) - 4- (3-Cycl opentyl o boxyphenyl)-1-(N-(2, 6-di
nmet hyl phenyl ) - am nocar bonyl [)-2-pyrroli done C
4-(3 -C yc @

| opent yl oxy- 4- met hoxyphenyl ) - 1\*(‘!@ thyl p henyl) -

am nocar bonyl net hyl ) - 2- pyrrol i don&

(4R) - 4- ( 3- Cycl opent yl oxy- 4- net hoxyphényl )-1- (N-(2-neth
yl phenyl ) am nocar bonyl net hyl ) - 2- pyrrol i done E.

(4S) - 4- (3-Cycl opent yl oxy- 4- net hoxyphenyl )-1-(N-(2-neth

| phe o
yC,}Icl)cl %Sﬁ?{,&‘g}f H@ﬁﬁ#&@ﬁgxy ¥{1)?1 3 f%f{[ (?(léledi zﬂ:%t))l_' chlén&egwas
-talkefn| upon 6p!hie]fﬁ][‘)2Clz]§0d added to a solution of 1,6-dimethylaniline (39 mg, 0.3

ORGSR b A 20 i B g
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 HCI, 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,
CDCl;) 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=11.4Hz, 1H), 4.13 (d, /= 11.4 Hz, 1H), 3.94 (t, J = 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, /= 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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am nocar bonyl net hyl ) - 2-pyrrolidone H 4-(3

- Cycl opent yl oxy- 4- met hoxyphenyl ) -1- (N- (4-pyridyl)-amn
ocar bonyl net hyl )-2- pyrrolidone 15 1. 4-(3 -Cyc

| opent yl oxy- 4- net hoxyphenyl ) - 1- (N- ( 4- net hoxyphenyl ) -
am nocar bonyl net hyl ) - 2-pyrrolidone J. 4-(3

- Cycl opent yl oxy- 4- met hoxyphenyl )-1-(N-(4-chl oro-2-fl uo
rophenyl ) am nocar bonyl et hyl ) - 2-pyrroli done K

4- (3- Cycl opent yl oxy- 4- nethoxyphenyl)-l-(N—(B

Igre Wjﬁ&-eyclgpenty?oxyrq met %g(}t}p e yl[)ﬁ 2?6 gmpe¥ hylp eny?ne
Q/cl %ﬂﬂé&k@ﬁ%hﬁaﬁﬁ}%gﬁ&%') 1- (N- (4- et hyl phenyl )

- _am nocar bony rroli done

-©y e éﬁéﬁwpwwwn@?%w iy ;NiZWl(yAphﬁ:p§lanpheny| )

am no done 25 N.
(4S) - ((:%{q/cf/ﬂ +oxy {r‘)rlé({yﬁlgxyphenyl) 1-(N- (2, 3-difl

uldr bﬁﬁg‘h@ §3|5'clamnnn¢®ar4}m¢yliovr21|:ﬂwyl)~hlQ(I‘blwmeﬂhvhbbq(ng’l)g I
4R t oX en 1- (N [

l(JorZJpgaénﬁ%%rb%%ep Heth gir%'gﬁrr{ﬁe&otnﬁyl)/)p 2- )r;y)r r ol |(done P.

4E ( &Mdmwmgeh@mxy%ﬂ%bwhﬁwlm @-raddhyighdndchl or o

er'4d'(agx%’m{{;&b%gy&“éﬂ?y?)c?5933131@0?1? hyl )-2-pyrrolidone 115

lppansyiye e&ymyn%ytﬁ&s;w&aynlr {08 3- dﬁ@u&agneﬂylb ethyl))

- an1noca rrol i done R

- Cycl @fﬁrénwrlmthlwé} xvgllr@nyl )-1- (N-( 2 (2 (N- et hyl p
ATy AT i S —
4 (3- @yxuhmadmhyllnmdmmmbimoylphenyl )-1-(N-(4-pyridyl ne
A S BRET SRS e ehesDElEN 3%‘%3’%1@?&10?%?%%9&0 2

pr opylp)yrroamd&ocar bonyl met hyl ) - 2- pyrrol i done U.

:71[ gl(%cylﬁop%]t; ol)(}g-)é(lyméhg(eytplrl]gn);){)plh%]y(éll )me%ho(xy-plgefflyl()4 met hy|
aminocarbonylmethyl)-2-pyrrolidone

J.  4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(4-chloro-2-fluorophenyl)-
aminocarbonylmethyl)-2-pyrrolidone

K. 4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(3-methylphenyl)-
aminocarbonylmethyl)-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. (45)-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(2,3-difluorophenyl)-

aminocarbonylmethyl)-2-pyrrolidone

O. (4R)-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(2,3-difluorophenyl)-
aminocarbonylmethyl)-2-pyrrolidone

P. 4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(3-(2-chloropyridinyl))-
aminocarbonylmethyl)-2-pyrrolidone
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10 hydrazi nocar bonyl nmet hyl ) - 2-pyrrol i done V. 4-(3

- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- (N- (2- ( N- net hyl pyrr
ol i di nyl ) met hyl ) - am nocar bonyl net hyl ) - 2- pyrrol i done
W 4-(3

- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- (N- (4- pyri m di nyl)
am nocar bon), | net hyl )-2-pyrrolidone 15 X

4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- ( N- ( 3- ( 5- net hyl
isoxazolyl)) aninocarbonylnethyl) 2-pyrrolidone Y.

B e SR e

g- ; (fmﬁnﬁégdoapmfmwlpwyﬁolﬁ@nbo xyphenyl ) - 1- (N- (2- (4,
i me i azo
R OSSP EISRG BRI DO PhET ) G2 ARVt pyrrolidinyethy)-
CVC|Q&ﬁﬂ&%hﬂ%ymﬂﬁﬂﬁ}@%§M9ﬂﬁﬂ¥') 1- (N-(2- (2- et hyl pi pe
ridinyl)ethyl): am’nocafbonyl net hyl)-2-pyrrolidone
BB. 443(Cyclopentyloxy-4 -methoxyphenyl)-1-(N-(4-pyridylmethyl)-

-Cycl o 2yl h [)-21-(N- (3, 4-di met hoxyph
enet hy anﬂﬁ% mit&h§$§2¥ﬂ(ﬁ$¥2 pyrrolidone 25 CC.

4T( a- (Q@cmpemwkwwn&hmhmm@h@wﬂ )lmMaécwhéerﬂyr i di nyl
- amnczcarqw)la f % -pyrrolidone DD. 4-
) ool RRRORY A FBXTRREE5 ) - 1= (N- (3 - pys i nyl) -
a1 aqg%ﬁ%xﬁtyﬁkwl&etﬁo%h&gh) Ii@NfM ((EﬁleﬂT}(lﬁperazmyl))
- Cycl openty ong - met hoxXypheényl ) -

(2 4 lwdrﬁétmeac Ilileﬁlh15)-|2)})yn;g>d)done
: nd open t@[%g&&?}&% rﬁ%t)g& hé 1% P'?G-?ﬁ(ﬂ%ﬁetﬁylpyrffolfdﬁlyn%ethyl)-

- (4- rreinhooo;phpnyhheﬂiﬂl))—)—pyrrohdone
S, RN DA A B SB0) 0 Bt © vl o0
but y| axyiscsatonyinttiyneppeirylidonani nocar bonyl met hyl ) - 2- py
S irtaS PRy B ATVRo PRI DOV AT Rt aa Dhe
use ofanQRddaftRhlneasl)-¥BysbiddontNg Naterials or by
Y n\ie(g téy?:gglent;l%)s(}g-l4urLcletgoxyphenyl)- 1-(N-(2,6-dimethylpiperazinyl)-
hydrazinocarbonylmethyl)-2-pyrrolidone
Z. 4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(N-(2-(4,5-dimethylthiazol yl))-
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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techni ques such as chiral HPLC. 10 Exanple 8

4- (3- Cycl opent yl oxy- 4- met hoxyphenyl )-1-(N-(4-anilino)-
am nocar bonyl met hyl )-2- pyrrolidone ,10 o N\ N 15
A m xture of

4- (3-cycl opentyl oxy- 4- met hoxyphenyl )-1-(N-(4-tert-

but yl oxycar bonyl am nophenyl ) - am nocar bonyl net hyl ) - 2- py
rrolidone (see Serial No. 10/270,724, filed Cctober
16, 2002) mas stirred ina 1:2 mxture of TFA and

h) ar fo 2 hour,s r ratur The
o o B o kPSR GO R S,
col umhnﬁhédamogﬂeﬁlmﬁ@yﬁbhcﬁnw to pr ovi de the pur e
aniline, ! 90 (s, 1H), 7.24

(€S- J 4~(36C8°1‘P&ent>i<ﬂ)y4B“eﬁ@xwhrayléﬂr(Nzﬁé’l)teﬂﬁ 64 (d, J =
6.3 n ,
4 03 |_lfbélt}awycal‘ﬂ)ozﬁar('nmopilen'?_fb) , an‘ﬂréécérzlfo??{nhn]cil%l)}ﬁ g%(gﬁd(os,@ H)
3H), 3.70-3.50 (m 3H), 284(dd J = 16.5, 7.8 Hz,

1 H) 2Thg.e@e;§argé Eﬁ_sntroﬁlgrs.ﬂ% ’rac]gmllci compourligs lls}ed a% \:!'e c8a91 b(embtamed

oWy conpouna
ftthfdmghl therus@ oBoptichity adtias brraﬁnxg\mdtéhanh cﬁrfb@/roemzenﬁbﬁal tl‘¢Sﬁglt10n

t | t hoxy- 3- (3
g?cﬁ‘ll"r%%s H%B%ﬁ’iﬁ& phg)r(rzr ]- (1 [ N-(5- (4-pi peri dinyl)

1, 3, 4-thi adi azol - 2-yl ) am nocar bonyl met hyl ] - 2- pyrrol i do
néxample8 Exanple 9

(e{lF%F%TIE)ﬁt_rftﬁlp%%-ﬂ%{e(ty?gﬁ?@ﬁﬂyjl3(&'&4%@4)%%9&935&99%h{pl)-Z-

(®Ryolidomeahydr of ur anyl oxyphenyl )-2-pyrrolidone O OF
F /N

A mixture of 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) 87.90 (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:

(45)-4-{4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-(4-piperidinyl)-
1,3,4-thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone.
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10 (49)-1

-[N-(2,3-Di fll uorophenyl am nocar bonyl net hyl ] -4-(4-neth
oxy-3-(3R) - tetrahydrofuranyl oxyphenyl)-2-pyrrolidone
(50 mg, 0.112 mml) was dissolved in 2 nL of DWF in a
N2 purged flask, cooled to O Cwth stirring, and 4.9
mg (0.12 mmol) of NaH was added. The reaction m xture
stirred at 0 Cfor 1 hour followed by the addition of
10.5 pL (0.168 mmol ) of iodonethane. The reaction

m xture was warnmed to room 15 tenperature and stirred
over night, then concentrated and purified by
preparative TLC wusing MeOH Et QAc/ Hexanes (7/ 46/ 46) as
el uant to provide 34.5 ng (67%yield) of (4S)-

E 23 -Difl

(*29)2 gliﬂe(?ﬁ'-nﬁﬁgﬁ?ﬁ(dl kal)-mﬁﬁﬁfammﬂaﬁﬁmh]ethyl)]-4 (4-methoxy-3-
t @R)-tdtyatrydrefuzanyllexypp beyl)y-2pyPegbidone| i done. ' H NWVR
(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),
3.83 (s, 20 3H), 3.73-3.39 (m 4H), 3.27 (s, 3H),
2.83-2.78 (m 1Hj 2248(m 1H), 2.17 (broad s,
2H). The fol |l ow ug:?vvere made using a simlar
procedure with di Cart | ng materials: 25 A

(4S)-4-(4-Metho -(3R) - '\f\e\teoa ydrrof ur anyl oxyphenyl ) -1
-[ N-(2- met hyl phe -(N-
met hyl ) am nocar bonyl et hyl )]/ 2 rol i done B.

(4S) - 4- (4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ) -1

-[ N I

(e et B Bty tmingsaonyimetiyl) 4 ey - GR)-
(td@hyﬂlro[ﬁhdamaopaypﬁeriyl)aMwhlmvpb {(§Nmgt D112 amalpeas Bssolvetein 2 mL
t -4-(4-neth -3- (3 . -

F&)%‘Q% lam(}g% gl?fﬁ?‘gﬁéikoﬁvéﬁ%m ) SV PHTEPE Bifet Hme (0.12 mmol) of
(M3 whs hdkel2 TRe Qa@b&f%ﬁ&!ﬁ% @Wre(( N0 KORIr Al BIToRRE BY BRMddition
yl met hyl)]-4-(4-met hoxy- 3-(3

Rf-1t0ek paHYd6® mmaih pf d:ody)pi&tha;ld: ) The pgactiod ndone: \Saszarmed to room

f{g‘g ?%‘B['ﬁ%q{ﬁftﬂ‘gﬁg %Vleﬁ?lg tﬁg{ﬁ&aﬁ:ﬁ t??(gm?c{ ol?altlleﬁyhgre arative TLC

Rbsr qué@m()@fcmeaayésqmsnewd Jluaft méﬁrbﬁhk d9Bend(67% yield) of (45)-
Di f 1 uor ophenyl ) - nmet hyl propyl ) am no

Cla[' é}, [Qﬁ}}cuﬁyqp}lerwlﬂ -m ylpp@@oqgrk(ogyhnethyl 4 (4 me:thoxy-3 (3R)-

SIS SR SR\ 252 7

6. 9B6.78 r(et, By)] 5.62 [road @, 1H), 4.05-4.02 (m, 3H), 3.97-3.89 (m, 21, 383 G
@)h?’% 335 aR4eh &4 LAY LT HE 2% XY RS WA 5 28 T 1AL 'Y (broad

s, 2H).

The following compounds were made using a similar procedure with different
starting materials:
A. (4S)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(2-methylphenyl-(N-
methyl)aminocarbonylmethyl)]-2-pyrrolidone
B. (4S)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)- 1-[N-(2-(6-methylpyridyl)-
(N-methyl)aminocarbonylmethyl)]-2-pyrrolidone
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( 4S) - 1- [ N- ( 3- Fl uor ophenyl ) - N- (net hyl ) am nocar bonyl net h
yl]-4-[4-nmet hoxy-3-(3R)- tetrahydrof uranyl oxyphenyl
]-2-pyrrol idone 1.

(4S) - 4-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] -1
-[ N- (4- met hoxyphenyl ) - N-

(rret hyl ) am nocar bonyl net hyl ] - 2- pyrrol i done 15 J.
(4S)-1-[ N-(4-1sopropyl phenyl)-N (et hyl)am nocar bonyl m

4ol o BB st aringspriep mpnd - methory-3-
(gﬁb Térahwéﬁu&%l&tzmdﬁg{)ﬁzggwmwyl )- N- (et hyl ) ami noca

h
on%& ?lgﬂt%‘iré?r ;ymﬂlwmlmylp%ﬁwrppylquamnymlmu 4-(4-methoxy-
“?*“éttgﬁ‘ ihgloRRyIopRony 2 pymrolidone | LN (¢ hi azol -

2E. 215)4HNaé? nbefobephphyteNAyiclop@®ppimetintl)adone atonylmethyl)]-4-(4-

B th | | met hyl
Rk Dt TREERFR LR ARV by [ pprgndkopy! et L) am
Ry.- (481)41W(Q[ﬁf)ﬂlﬁft}ﬂh@%}ypNQByhdth%pr}l?ljbyll)@hlgd@ﬂlﬁbtngﬂmeth)l/l] g [4-
cl opro uQr obenzot nl azo
y‘l’“j"iiﬁ’l%%é%ﬁ‘% ;shpylﬁ'ﬁq%wloxwhfwl PrBRYdore. (3
t@;)naﬂ}w gi - PlubfoB By o BB RN 1 Ay ) aRIno R BEhyFRethy1]-4-[4-
(mg}wxu-éﬁ%ﬁeﬁwr@@sﬂpxxp@pmﬂhwwﬁpm@ny| oxyphenyl ) -1
i{Ng%Hhﬁ\;‘%’irﬁﬁ‘o@ﬁé}{g@%gn t a&ﬁéﬂx%ca@ﬁ%&h&ﬁ’ G- dBoy-3-(3R)-
(té@hydrc(fdr-anydbkwhynﬁ]-z @E@remdﬁne ahydr of ur anyl oxyphenyl) - 2
nIL Q%#) H: E{F Ehoé?fé? @& éet érg@g%)g'?oi(gglgen%] ﬂgwgetﬂogyp%enyl)-N-
W&X)ﬁm%bhﬁﬁeﬁﬂg(ﬁﬁyﬂmo& 35hnr|rml ) with stirring.
%§§ ? glﬂl 1(f lﬁ?z»?qukpha@lr I g(o(%g?l}%a%noé o&lmet(h i]] uh met%oxy 3-
Q@R?@étfahﬁ?r@furdnylﬁx?ﬁﬁéﬂz@[% oligbkeamet hyl ur oni um

hexaf | uor ophospha (132 ng; 0.35 mmol) were

AfdE4P)- lTﬂ%b(}‘bb{@Ehme&Hsymenylb &(Whﬁchetbpeylaﬁﬂwé] -4-[4-
UL SRR BB 50y o2, o

L. 4S)-4-[4-Methoxy-3- (3R) -tetrahydrofuranyloxyphenyl]-1- [N methyl-N-(thiazol-Z-
yl)aminocarbonylmethyl]-2-pyrrolidone

M. (45)-1-[N-(Benzothiazol-2-yl)-N-(cyclopropylmethyl)aminocarbonylmethyl]-4-[4-
methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-2-pyrrolidone

N. (4S)-1-[N-Cyclopropylmethyl-N-(6-fluorobenzothiazol-2-yl)aminocarbonylmethyl]-
4-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-2-pyrrolidone

Example 10A
(4S)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-
(phenylaminocarbonylmethyl)]-2-pyrrolidone
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10 saturated K2CO3 and brine. After drying over sodium
sul fate the solvent was renoved under reduced
pressure to afford 132 ng (100% of

(45) - 4- (4- et hoxy- 3- (3R) -

t et rahydr of ur anyl oxyphenyl ) - 1- [ N- (phenyl am nocar bonyl m
ethyl)]-2-pyrrolidone as an off white solid. 'H NWR
(CDC13; 300 MHz) 8.2 (br s, 1H); 7.5 (d, 2H) 7.3 (t,
2H); 7.1 (t, 2H); 6. (s 2H); 6.7 (s, 1 H; 4.9 (br
s, 1 H,; 3.8-4.2 (m7 38(3 3H); 3.6 (m2H),2.9

15 (m2H); 2.5 (m1 H (m 2H) ppm M [ MrH =41 1;
[ MtNa] =433. The follo unds wer e made using a
simlar procedure w %lffe el startlng materi al s:

A \\ﬁ

(4S)-1-[ N- (4, 5-D net hyt? hi azol) i nocar bonyl net h
yl]-4-(4-nmethoxy-3-(3R) - 20

t et r ahydr of ur anyl oxyphenyl ) - 2- pyrrol i done B.

(4S)-1-[ N-(3- Chorophenyl ) am nocar bonyl met hyl ] - 4- (4- net

hoxy- 3 (3R) - tetrahydrof uranyl oxyf henyl ) - 2- Hrol i dope
C To a flask containing (4S)-4-(4-méthoxy-3-(3R)-tetrahydroturanyloxyphenyl)-2-

( ?}ﬁoihgl?ﬁéll%&ﬁ%bﬂ 308 33) 0.3 2 LY B Ph R BhRYIRARME Was hdded 1-
nisidiesypernobtaagleibremgl 0-ahimmead hy b piarinet Aty § mpnusesNLO-i d
(AEprerkinyiamiss (6! Shi 3 Pmolh A G340+ G2PMMN 49 e
t emeytridzdl 3F§)1-N NS T, Nhyari'amethyluromum hexaﬂuorophosphate (HBTU) (132
f lj.d .
(s 43 PP R e (ool i My st conyh s permieht,

- JiNtéPwith BihazRkdte) (3010 Gad Rashed MDA thE foRivhs 6f water) €M HCI,

F.
(setyrated KnfCQandhrisx A ise ADingagten sndiym sH{ataibe §9lvent uas semgved

eﬁr{&%béd&ceﬁ%%ssure to afford 132 mg (100%) of (45)-4-(4-methoxy-3-(3R)-
t et r ahydr of ur anyl oxyphenyl )™-2- pyrrol i'done G

(e Trsap Aomvabienst) hyNrbbmytrnpsadaimsiyliie giofidang as an
4- XVr 3t -
(LPPARE B AR Do 200 Y1) B3 e S 2805 73 6 20570
(28} 62-(,\H)46.7390ED)pY Y Brenyi), 18- mmm@awmx 1Y) B-64m(2H),2.9
PR G 1 YISIVEFIFA s el
1 @ ¢Hh ik Gh-UAA (B hRRy YIS SV ) s (133,
(4S) - 4- (4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ) -1
-[N-(3,4 10 : . L
rret hy | Biedallemipg sempeyndrmisercardsorinefetimian nrocedyre vt djfprent
a]mn% fh@?]enérs( 4- Met hoxy-3- (3
rof ur anyl oxyphenyl ) -1-[ N- ( 2- ( 4-
tAl f49)dr ENré"c pinpthy it azdl)y 2el) o mac dsbenplimesh 441 (4-methoxy-3-(3R)-
tetrmydro%ran}gloxyphenyl)-2-pyrrohdone
B. (4S)-1-[N-(3-Chlorophenyl)aminocarbonylmethyl]-4-(4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl)-2-pyrrolidone
C. (45)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(3-
methoxycarbonylphenyl)aminocarbonylmethyl)]-2-pyrrolidone
D. (4S)-1-[N-(3-Fluorophenyl)aminocarbonylmethyl]-4-(4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl)-2-pyrrolidone

120



10

15

20

25

K.

(4S)-1-[ N-(2-(5-Chl orobenzoxazol yl ) am nocar bonyl net hyl
)] -4-(4-nmet hoxy-3-(3R)- tetrahydro

furanyl oxyphenyl ) -2-pyrrolidone 15 L.

(4S)-1-[ N-(2-(Benzt hi azol yl ) am nocar bonyl net hyl )] -4-(4
- met hoxy- 3- (3R) -

t et rahydr of ur anyl oxyphenyl ) - 2- pyrrol i done M

(4S)-1-[ N-(2-(6-Fl uorobenzt hi azol yl ) am nocar bonyl net hy

1)1 7 As (4~ met hoxys 3.5(3. R) -

ot TRy SIS R rpyprahergh (N
(thRyolibihinblarbdsmabtyigazsimpliiénd nocar bonyl met hyl )] - 4- (
4- met hoxy- 3- (3R) 20 _

t Bt iy dNotcsthox by pramingcathopylmegil b fmgthoxy-3-(3R)-
S{é@}{yﬁﬁ{fmraggo,é@gﬁm_y%&ggn@&gy am nocar bonyl et hyl ] - 4- (

X

met’ hoxy- 3-
t@t ("a‘hyldﬁ\bf -Rimpetbxiphénsbpminogarhynylolethytrfe(4-Rethoxy-3-(3R)-
-4- (4- 58% < 43R -t et r ahydr of ur anyl oxyphenyl)-1
Stﬁ?ah(yﬁfo(fértaﬁé a¥'ﬁ?§)ﬁ§fﬁgﬁgﬁ§qn)eamynocar bonzl me%/hyl )]
-B- 8)116[N-@¢oReprdpylphanyph@inbOmbrly g thé] -4L @-vithdik y-3-(3R)-
Oty atoh b RphaMe bohbiidden V! OvP he vl 1 -1
nethy)- penriHy $ah 9dH tipt 3 2- pyrroli
(39 13411 Uﬂﬂx%zs&dsi&éf Y RRERIRIPNEnTBL IDPN-{3,4-

done

(mg;lylane[daowehwiaymgweghynw@ﬁﬁlaﬂyzonmqhiﬂaw| oxyphenyl ] -2
\ . e . . ! A
SRS M SRR T Aol TBherg D OIRL, M,
3rig_5m5mmyl)pymm' )ganim_ : drbbnylllmfhgﬂleigp}:’rgo‘lidboda | owed by e

, | L SOpro i .
o149 2l (- Ohyick BB Bitas B st - (T -GR)-
neemd by d fifickalnflotyphbisi)-2-p8Rolidne 3. 55 mml ). Stirring
SCEPTR B SR SR P TRt U
[ty dio fidkBry 1 dxypRERBE RRRbIMbnEO the desired product).

reci pitate was observed in the reaction. The

éA\iF\&‘lﬁ?t I-[r§2- (0T orabenzthiazpl i noqeswnylsestipd B <ts@rmethony-3-GR)-
R SO PR B E T o0 T & 1 ayer s

Was (g 1viN- @@ - @yusoudazeytfamimocarbonylmethyl)]-4-(4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl)-2-pyrrolidone

O. (45)-1-[N-(2,3-Diflluorophenylaminocarbonylmethyl]-4-(4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl)-2-pyrrolidone

P. (4S)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(4-
ethoxycarbonylphenyl)aminocarbonylmethyl)]-2-pyrrolidone

Example 10B
(45)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(4-

methylbenzothiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone
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bi carbonate (50 nL), brine (25nL) and dried over

sodi um sul fate. Evaporation afforded

(4S) - 4-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] - |
-[ N- (4- met hyl benzot hi azol - 2-

yl ) am nocar bonyl net hyl ] - 2- pyrrol i done as a white solid
(360 ng; 36% . '"H NWVR 15 (CDC13: 300 MHz) 8 2.2 (m
2H); 2.6 (s, 3H; 227 (m 1 H; 3.0(m 1 H,; 3.6 (m
2H); 3.8 (s, 3H); 3.9-4.1 (m 5H); 4.3 (s, 2H); 5.0
(m IH); 6.8 (s, 1H); 6.9 (s,2H); 7.3 (m 3H 7.7 (m
1 H. ES-M5 [ MtH] += 4$2. El enental anal ysis

cal cul ated for C25H27NJPS3;, %C 62.35 %4 5. 65 %N 8. 73;
found % 62.08 %1 5. 89" 8« 6520 The fol |l ow ng

conmpounds were nade i ng theNs nmet od Wi th
different starting erials: , - Met hoxy-3-(3

R) - t et r ahydr of ur anyl oxyphenyl ] - 1H rret hyl benzot hi a

zol -2- yl)am noc arbonyl nmet hyl] - 2 pyrr ol i done

(4S)-4-[ 4- Met hoxy-3-(3

R) -t et rahydr of ur anyl oxyphenyl ] -1-[ N- (5- net hyl t hi azol -2
-(43p4y# Mmehﬂ&)ﬂyﬁah&dﬂoﬁlr}nﬂomhcm}ﬂ]kZ}pymaol1done-1 -acetic acid (700

RS Rl B3ed it Gty G5ty APRGEY R M]3 55

y:hhammaamqﬁ thﬂﬁér’ﬁyh FolBwied b Qﬂdhd@rﬂst" N A2diisopropylethylamine
(4S).- 4- [ 4- Met hox

Hp- L~ AmAPEOly éﬁwr&&ﬁwgﬁ%epzqthllawlf 1&g x3emebapd EDCI
aFI@l r&%} S8MAAT S ARAY LRI de rgorﬁx&ﬁﬁ’eré&%rfgr 4841§)urs dnd the

oxycar bonyl benzot hi azol - 2-yl )am nocar bonyl ne
trﬁgqtl]onm({naowétbnd.ﬁyh@. analysis (peak with [M+H]+= 482.1 corresponding to the

( d YR | ieon
(IR A AR P b RO LR, 8B
-dvhbdrated under reduced pressure and the resrdue was partitioned between ethyl acetate
i b PR SB S50 TRE BARhiFiokt hATLAGRRN R LIRS W
(lﬁ&)‘boha{eNSO ﬁrﬂ) eb’drre@ﬁrﬂlj dnidaiziell oderysodiati sudfaR! [EYAydrainWfforded

[ ]-4-]4- h

U A AR R g faranylosypheamileloRi (+-msthylbepzothiazol-2-
t;hjg;n{@osggl%@%lﬁfemyﬂxzfpﬁwwbh@se DRRRE UABEEMBYI oo HANIR
tEDCGLh e dMHm)BrR/2 Ory2HeRl(3, 32D P37 (m) 1 -pAd (m, 1H); 3.6 (m, 2H); 3.8

t((g',gzg)}%@%g'@,@ﬁﬂ?ﬁg ROemy! 3 G0 A5 RS B d el By 7.7
t(at, nabryEsMsx[Mmmwzys(czrém BYdnhental AMAIYQS Ed@iged for CosHaN3OsS; %C
e G L LSO HRAPIFH 5. 82NE.65 3 4.

The following compounds were made using the same method with different
starting materials:
(4S)-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-
yl)aminocarbonylmethyl]-2-pyrrolidone
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(6-methylbenzothiazol-2-
yl)aminocarbonylmethyl]-2-pyrrolidone
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t et rahydr oi soqui nol i nyl ) car bonyl net hyl ] - 2- pyrrol i done
15

(4S) - 4-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] -1
-[1 -(1, 2,3,4- tetrahydroquinolinyl)carbonyl nmet hyl ]
-2-pyrro lidone (4S)-4-[4-Mthoxy-3-(3

R) -t et r ahydr of ur anyl oxyphenyl ] -1-[ N- ( 4-

trifluoronmet hoxyphenyl)am nocar bonyl met hyl ] -2-pyrrolid
one (4S) 4-1 4- I\/lethoxy 3-(3

;%13;- g %Hérqtggcnc %gﬁ?ytetr ﬁ‘ﬁ/@{(ﬁ%u %Jl @%Hl)&ﬁ%—iﬁt(g ¥nettl|?dx§/ enzo&uazol-
(Zl—SD)arﬂarx{obhrbéhyﬂrﬁéthylﬂ%atmirmhemel ) am nocar bonyl et hyl ] - 4-

? @gghw (%;%thé%?;fu%)o%&lg%ﬂrzgg{qgé% ryl)aminocarbonylmethyl]-4-[4-methoxy-3-
(BR)-rekrahMirofimsh &ggp&ga%pﬁaﬂgbn@ yl ) ami nocar bony! met h

(é% 4- et hox
t Péﬂ%@ﬁ@hwyahmlﬁﬂytpma frapylexpmhenlH bhd-(65

s A S et

(@S)-1-[N-(4-tert- Butylthlazol 2- yl)ammocarbonylmethyl] 4-[4- methoxy 3 (3R)-

tt%%%%? lg%’t‘g“% 9} 22 4bhgm. nocar bonyl met hyl ] - 4- [ 4- me

t @sy- aJINC(ﬁQEWrWd>%M@%B&hﬂm&h@ﬂﬁﬁl@ihquﬂﬁ methoxy-3-(3R)-
(49) - - Met hoxy

IR‘)"’trTI‘é’tdF%f\WH}‘IBHBhSW] éwﬁﬂlé#ﬂﬂle] 1- [ N (4- phenyl t hi azol - 2

S{|1sIﬂ[f@irIqNg&BR%ﬂylgﬂﬁﬁlgé’drﬂon%hﬂéfﬁﬁ?h'[@ AEhokd3-(3R)-

R)etraféwﬂrcrfhlydylgxmhamm bapyphledwle] 1-[ N- ( 6- net hoxybenzot hi
a@%"'{gm%@y&m&agap fim @lyyi(l’iyﬁ ti]rp[)# 1%?5‘4 ) am noca
rtbmt;yldrmiolqyirn]é?ﬂyljcér-brigylhmﬁgy{]& -pYrdolidone

CH P R L e B Rl B e G b iy 1 1 - 2- 1 2

tﬁﬁiﬂyﬁﬁiguﬁroﬁﬁﬁ?)carbonylmethyl] -2- pyrrolldone
tetrah r of ur ané&gxyphenyl ]-2-pyrrolidone

‘[I\’N‘J]Q%-yét‘ ;}%t@ﬁhuwrﬁrmlmhm Mi-¥af#nocar bonyl m
QEhMJn]onéﬂJoﬁ ?’Xfﬁ/mgcagl?bn@n]'aethzyl] -2- IP?’HPII%)Oﬂe

tetrahydr ofur anyl oxypheny
((48)4 1449\4@%@%kt&R)majnvdmﬁaamadwmamyé]zb[N Z4-piejtaithnociad-

k&ggﬁ{g%ﬁ%hi@%ﬁyﬁrgﬁ %id;{/)ﬁ??;emlllo] 2-pyrrolidone
((4S)-1-INF(AL¢r2 Bhtylper Ieaniviplactionly Ingsthy) p4-44-nehydx st BR)] - 4-
[tgt}a{lgfhpo%%ﬁﬁéysy%ﬁ%ﬁyl]-2-pyrrolidone
(4S)-1-[N-(6-Chlorobenzothiazol-2-yl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-.
tetrahydrofuranyloxyphenyl]-2-pyrrolidone
(4S)-1-[N-(Indan-2-yl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone
(4S)-1-[N-(5-Chlorothiazol-2-yl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]- 1-[N-(4-phenylthiazol-2-
yl)aminocarbonylmethyl]-2-pyrrolidone
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t et rahydr of ur anyl oxyphenyl ] - 2- pyrrol i done

(4S)-1-[ N-(3, 5-D net hoxyphenyl ) am nocar bonyl net hyl | - 4-
[ 4- met hoxy- 3- (3R) - tetrahydrof uranyl oxyphenyl
]-2-pyrrolidone 15

(4S) - 4-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] -1
-[N-(2,2,3,3-tetrafl uorobenzo-

1, 4- di oxan- 6-y| ) am nocar bonyl met hyl ] - 2- pyrrol i done
(4S)-1-[N-(3,4-(Di fl uoronet hyl ene) di oxyphenyl ) - N- net hy

S R TP RS b B Pagiancthonsbensotsiasol

(%ﬁ))arﬁmb&‘irlé&;yﬁhuaylpzé}yymtlhmmyphenyl ) ami nocar bonyl net hy

't(]ééf 4P SR bt S92 ) piop bRy methyl)-4-{4-methoxy-3-
ﬁ) telrahyﬁrgﬂmﬂ‘g%%?g%yg&aﬁhﬁﬂmbgcam nocar bonyl met hyl ] - 4

4- met hoxy

{5}éﬁvd%mmﬂmléwmwhqbozylwmyﬂH {fomethoxy-3-(3R)-

htgtr?Q ) Ea(lr%hlﬁﬁ car){?ﬂgr&’?fretpﬁn?l]‘d%e[ 4- met hoxy-3-(3 R) -
t(éS) &Y d - Ethaxyaarpbioptthiphelr3Hyl) dmidoparbonyitheth ddag 4 2ethoxy-3-(3R)-

(tgtapé%if?%%&gb)?@%ﬁ]t90)3%81?&%' ) am nocar bonyl net hyl ] - 4-

t(aS)* almy s eérBatl1 B piRIb]- 2%1)9&1“0@%9@]1%ethyl] 4- [4 methoxy-3-
%Q%LN (3,4-Difluoro henyl)am nocar bonyl met hyl ] -4-[

xfkgﬁl(@%oxymf@pvléﬁm iflgReany| oxyphenyl ] - 2 pyrro
'“%f“?“ﬁﬁf(%‘mﬁéh"ﬁ e R A e
quhydwmargséomkgnﬂ]-z Eyﬂ)hds:@e o .

0] I

S N S R RS s R S S Frdstfom s Ry
e
LB My B kP Bh ek ﬁﬂé Sriictiitgpenzo-
>é1y4-3fo&&1-5%)y1)ammabyﬂﬂﬂém@qwﬁﬁmab@@yI ]-2-pyrrolidone
Gy I-IN{fe(Rifiorpmetheppdinzmbenyd)y-di-methylayinrcatenylmsthyi]-4-[4-
'}ﬁ‘étﬁw w3 631{ Atet ? a@l&%@heﬁa@[&f BOXHERne

uranyloxy
(49 1- EN{(NFQLRMFI4umtkup(ryphgdy))amnmoarhoﬂmdmyﬂhyﬂt@%r}lethe)ﬁﬂs H3R)-

tg} a)%%ryg'& rfyg%xgﬁy‘fn&]y SRERNPS_ pyrr ol i done

((4$)} INA(N B alib ol ViyamiiGakbimgiihetflyl -4 2-nfitssyd- Ryl n
(%gtraarht})lgro}glranytl )?/yp;lenyl] 2-pyrrolidone

(4S)-1-[N-(2-Fluorop henyl)ammocarbonylmethyl]-4-[4-methoxy-3-(3 R)- -
tetrahydrofuranyloxyphenyl]-2-pyrrolidone
(4S)-1-[N-(3,4-Dimethoxyphenyl)aminocarbonylmethyl]-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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10

nmet hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] - 2- pyrrol i do
ne

(4S)-1-[ N-(4- Ethanesul f onam dophenyl ) am nocar bonyl et h
yl]-4-[4-nmethoxy-3 -(3R)-

t et rahydr of ur anyl oxyphenyl ] - 2-pyrrolidone (4S)- 1

-[ N- (4- Benzenesul f onam dophenyl ) am nocar bonyl net hyl ] -4
-[4-mathoxy 3 -(3R) -

S RCR SoreR S BRI Gy A B A astharsd-OR)
atreb@mﬂlrdmxtah bk eﬁﬁ] 2@&69@@@3 (3 R -tetrahydro furan
onxXphe yl yrro i done

iNfQ?zplilgors @thmbhw@ﬁm%rhmw@mhuﬂrﬂy Areethgxy-343R)-
]“te{}‘%alai’aﬁﬁiaﬁﬁl(&yeﬂﬁ)enyl j- 8o, ABN RS ur anyl oxyphenyl

rro
(@S)-1 INF(4,6 BifDpuibeprodpgdotdtsiyamiriocarbdny et otz methyky)-3-(3R)-

mrrg{}%%’%oqgr E{g%e% ?)%1}:1%)5’&\:'8$‘81’15nyl oxyphenyl ] -2-pyrrolido

n(@R) 1- [N (3- Fluoroplﬁenlyl)ammgcarbonyhlnstthyl] -4-[4- meghoxyI 3- (3Si)1 -
Et pvri di n-2-yl)am nocar bonyl net hy 4-
t&trﬁt@@mﬂ?ngoxwe > 2pgtrPlidafar of ur anyl oxyphenyl

1 (45)RYN-¢- {emyl(ﬁ@arbl)n“\h &lﬁoroﬁhenll)ammocarbonylmethyl(]-4-[4-

I uor obenz ) am hocar bony net hoxy- 3

Rpethpxst-3 4 )dﬁetsahmdmfynaoxlymmwll I’myhd(mel i done 25
(([41@ i‘N[(ﬂ éYﬁHéQ&i%n§mfd%§ﬂen&ﬁ&5%%¥§’rﬁ%h‘&£tﬂ¥1'] Qﬁﬁpmeﬁﬂél y]-3 8‘3R)

mﬁﬁmdhﬁumyylbmphammbmymme hyl ] - 2-pyrrolidone
égi 1N Er(ﬁ%?leg.l g@ Sudol;gg%bgrgpnzogér%grwlggtﬁaﬁ bo[q met OX}y i -(3R)-

tt@&&}@hﬁﬂﬁ@ﬁmmﬁb@xy%wmhdmz pyrrol i done
[ N-§4 Am nosuf on?/fl benzyl ) am nacar honyl net hyl ][4 4

([422 H@Nr{é;{ Fluqralepzeyg)sulfonamidophienyl)aminocarbonylmethyl]-4
tbdh ﬁi %ﬁﬂ%wxagﬁm?}phe@p yRblidiape 125

Benzot hi az yI am nocar bonyl net hyl

](4512 -4Nrfét3rﬂél>ﬂyor3>b€@§!))amtl@ﬁ¢rhﬁwmethyll -4-[4-methoxy-3-(3R)-

(tgé%}ﬁlﬁx%g %)l}(%/n)g]- %é%r&%do ?gﬁydr of ur anyl oxyphenyl ] -1
([4&9—( $Nr(§t(]f}yclqu;iyghﬂh)lﬂ-l,3t,4r1]-tl|uac}1az_ol -2- yl)amuaog;rgorslylmethyl] -4-[4-
e RO R R ARy BV By | oxy phenyl 1 - 1
(Esb (Wt(slﬁthﬁpymtz amlno%al‘ﬂmnylmethyl] 4- E4 -methoxy-3-(3R)-
i adi azol - ﬁ@)}aam nocar bonyl nmet hyl ] pyrrol i done

(tgtgahyg!m[fqaw? guykl-2-gyrrolidone

F%&_s} PREDH RS ZN VXYYl ety | N4 -Rielibx YL BRY! ) - 1. 3
tetrahydrofuranyloxyphenyl]-2-pyrrolidone
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-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)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone
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t hi adi azol - 2-yl ) am nocar bonyl net hyl ] - 2- pyrrol i done
(4S) - 4-[ 4- Met hoxy-3- (3

R) -t et r ahydr of ur anyl oxyphenyl ]-1-[ N- (4-(3-pyridyl)thia
zol -2- 10 yl)am nocar bonyl net hyl ] - 2- pyrrol i done
(4S)-4-[ 4- Met hoxy-3-(3

R) -t et r ahydr of ur anyl oxyphenyl ]-1-[ N-(4-(2-pyridyl)thia
zol -2- yl)am nocar bonyl net hyl] -2-pyrrolidone

(4S) - 4-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] -1

SR B A 2 U s perashonybmghyls4-(4-methoxy-3-GR)-
(tét@lg‘éro[fémﬁ@bhg%h‘n}?}-ﬁ%@fﬁ&inéahydf of ur anyl oxyphenyl ] -1
il

SN (5- ( 4- 1)-1, 3]
S b bR DR e rgaieompen LBy (-ortudmeidin-2-

ng?%eét};lgalﬁ? r%# u??ﬁ%f‘%‘if er?;l/lfi?rlel- [ N-(5- et hoxycar bonyl -
](AS)-ﬂ{4-Methoxy-3-(3 R)Ttetrahydrofuranyloxyphenyl]- 1-[N -(5-trit_luoromethyl- 1,3,4-
Etﬁfgﬁgzﬁfﬁ'ﬂwﬁlﬁé‘?@m‘g%%%ﬁ?%'y%ﬁMe] -2-pyrrolidone 20

RIS )-8 4-Mutlengf LGR) M teahy @ ok ph &y 15t -l hLpxy gradyDeny 4-

;tﬁﬁagiagélfoyl)@ingagbﬁnﬁmh)Bbﬁmkime] -2-pyrrolidone

gt %;%"?“g%??ag‘rté%dfﬁgﬁwy]19Xmeyz]51. Py g Copmidyniacol 2

ridlemynasaben gty pymllfd@,nﬁ-t hi adi azol - 2-yl ) ani nocar bo

Xk PO St lopurpmmiary gl S S G B>
-y mfocabohyiimetiyd ]y 2- fyrBoldtone |

AR LTS Rl 1N 8o
iyl Ry REbpRAREH]-1-pydrdidoRe (2- t hi enyl met hyl) -1, 3, 4-

t hi adi azol - 2-yl &am nocar bonyl et hxl ]-2- 1grrol i done
((ﬁ%‘}-h‘l-w_t%yﬁo y\_)gqt{agydroﬁlranylox.yp enyl]-l-F -(5-(4-pyridyl)-1,3,4-
Riiadiazql Znylinnypesariopy ek prolidgnre (5- (2- propyl ) - 1, 3,

4- thiadi azol - 2-yl ) am nocar bonyl net hyl ] - 2- pyrrol i done
I4SX-4-8)-Methoxy @3 RotstraBydrafuranyloxyphenyl]- - [N-(5-ethoxycarbonyl-1,3,4-
Ryiadiezal 2hylthnohenaghoply lmepipti e 2rplyirolidone

-[N-(5-(2-pyrazinyl)-1, 3, 4-

(4% ot B dEthoz y\B-(BRNAt et b fdrio fipyH yivedyb irdnly |21 YA 3-alettdap@rbonyl-1,3,4-
YRiadiazol-2-yl)aminocarbonylmethyl}-2-pyrrolidone

(4S) - 4-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] -1

(B 4-p4- Rk K3 BRI trahy droftranyloxyphenyl]- 1-[N-(5-(3,4-
trﬁlitﬁ;dérﬁaa@xméhe‘{lkll))ﬂ[ﬂ m%ﬁ{i%ﬂilﬁﬁfﬁizﬂd rboRyl Ry AL -FRRRidone
(4S)-4-[ 4- Met hoxy-3- (3

RS £ 4RO IUB RV RN YRR WoxyphdtAr-frdr 3-8 Tddny riod i

rtfi'iggido'l-2-yl)aminocarbonylmethyl]-2-pyrrolidone

(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-(2-thienylmethyl)-1,3,4-
thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone

(45)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]- 1-[N-(5-(2-propyl)-1,3,4-
thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone

(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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5

1, 3, 4-t hi adi azol - 2-yl ) am nocar bonyl net hyl ] - 2- pyrrol i do
ne

(4S) - 4-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] -1
-[ N-(5-am nosul fonyl -1, 3, 4-

t hi adi azol - 2-yl ) am nocar bonyl net hyl ] - 2- pyrrol i done 10
(4S) - 4-[ 4- Met hoxy-3-(3

R) t et r ahydr of ur anyl oxyphenyl ] - 1-[ N- ( 5- (4- met hoxypheny

1081y sy el K Sepo Bttt 34
ntgjéadtaagyi %g%ramm%g ﬂ;lgg %fﬁg?y W] eﬁlgﬂxlym
R) - tgtrahydrofuranyloxyphenyl]

1-
RsAYolc (ARt tefyatiyd @ﬁsamd@wgwi]zbﬁﬁﬂ Jetmhyrefanyl)-
bbbt thiadiagali2- gdlaminecgrionyimethy] 52-pyrrolidone
(4S) 4-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] -1

S sy gFemiye

car onyl ogyrro oﬁgnb -4- [4 Met hoxy- 3- (3

e

4 4- Met ho -t et rahydr of ur anyl oxyphenyl 1
( ﬁ& g ethoxy-3- (%{) tetrahydrofuranyloxyphenyl] [1¥I ZY P yi1-

p‘WtP@’F eoxyEcHY Ry | Aedtthipdipzol-23yDaminecarioayimettpdl P -parrplidone
ocar bonyl net hyl ] - 2- pyrrol i done 25
(48)-4-44-MethtstyriodR) 3ettabydrofuranyloxyphenyl]-1-[N-(5-(4-

Rpetpbolirgnadronf/imesing)- b2 yhpthiadiakl-2kyl)drhihdeafbbnfy Maethyl]-2-pyrrolidone
tertbutyl oxycarbonyl ) pi peri dinyl)-1,3,4-thi adi azol -2-y

| (A 8)rt-fo-Odetinndyyd-(Bi) hsttdhydrofipytiyl €dyp Ry - 1-[N-(5-(1-
(FSridim[lddrt{odry It dtlopt ) €3 bt 2y ab Sl B #10dmiAoddr @A RQBAT-D PyoMlone
et hyl ]-4-[4-net hoxy-3-(3R)- 30

t @5 y-2py.ol et diiyBIBIRY XMt RIS Fulrard A dRy P&yl IO (5-(1-
(FRotidmb MNarbbnyifetybLt 3, %X&ﬁ@&?{janégch%ﬁﬁ%ﬁ@ﬂu B{frdlidone
ocarbonylnethyl] 4-14- et hoxy

SR I& M&Moﬁ GRYLAN G HRIH K bRy AVI- |- gepe. 35
e B el e LR e
oxXy (3R)- tetrahydrofu

r(ﬂg}’ﬁ %y(g Iﬁp&;(yz:argoy)xtli){a(z)(l)ll ij lS]zgeml:rlicz)c?arbonylmethoyl] 4- [9 methoxy-3-(3R)-

tetrahydrofuranyloxyphenyl]-2-pyrrolidone

(4S)-1-[N-(4-tert-butyloxycarbonyl-3-fluorophenyl)aminocarbonylmethyl}-4-[4-
methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-2-pyrrolidone

Example 11
(4S)-1-[N-(4-Carboxyphenyl)aminocarbonylmethyl]-4-(4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl)-2-pyrrolidone
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(4S) - 4- (4- Met hoxy-3-(3

R) -t et r ahydr of ur anyl oxyphenyl ) - 1-[ N- ( 4-

et hoxycar bonyl phenyl ) am nocar bonyl met hyl )] - 2-pyrrol i do
ne (18 ny; 0.037 mmol) was 5 stirred in nmethanol (1
m.) and water (0.5 nL). A solution of sodi um hydroxi de
(0.5M 148 uL) was added and stirred at room
tenperature for 7 days. The solvent was renoved and
the residue was partitioned between ethyl acetate and
IMHO (10 nmL each). Evaporation of the organic

sol vent afforded/l of crude product, which was

reconstituted in Q- -Qf 60%aceton|trlle/vvater
(containing 0.1 9% form

|d) and 10 purified on a
reverse phase hp{c)col umm’ - 5 um 30x 100 nm
using a 20-80% @tonitrile (0.1 %formc acid)
gradient over 6 mnutes. Afra at 3.4 mnutes
was col |l ected and concentrated to afford 8.6 ng of
(4S)-1-[ N-(4-

car boxyphenyl ) am nocar bonyl net hyl )] - 4- (4- net hoxy-3 -(3

RASY-ét(f-AMsthiexsf Mﬁﬁytbwpt@wwlylomwbﬂbh[Ndﬁe as a

m%b&%%on@q%l‘e(xgl ﬁ%c;:ar h?g}gylg%y%oly ?g %1% E())ng mmol) was
23thrred .18 meftmnol (1|1|)1L) ﬁuﬂwa&eﬂ(O(i}mLZl-DA sdlutiod. s()dllumab&iroxxde (0.5M;

7& é@’@%?ﬂge% i%gi %r%pﬂlgtgfrggérgntrxﬁfﬂg% _daj%s7 %h%'sglvegt%as removed
(éhﬁ) thé- ieaidﬁ@w&%a Zlkmmla@ Bekw el apgasdleeny langtiv  HEA (1A niD each).

et hoxy-3-(3 R
t BYaparajign oqfurl@nngemypwéwyr yafforded r Fbmgl o eciides pregdyst, which was

V\fletéhsﬁlél?édnﬁll s P:PPSF%G‘%eacé{%h;ﬂﬂe/“ﬁi'ré‘rf(é&ﬁmmgtoaf t’/c'; Rfmic acid) and

nat er |
(m@ﬁeti -qMa Wb‘tdmxyhdSe (hBR) edlahn ABY 8+ 6fwm;a®l410Q ymne mying -a120-80%

{\%gﬁ lﬁé%i; c acuH o%adlgnt ovFr 6 FhmftTS rf)'ra;:trl% 4 minutes
ew3528 cGlled.'ﬂecD Nng bdmcbnt\fatecD (t8S) aﬂelﬁ4 Bt hamy - 3of( 3(4S) 1 [N-(4-

ervehenrnps b U ke 4ok ed i n DV (3
Netratyakd faMB AoRYpheR)-bip9RoRdor® as a white solid (51%). 'H NMR
(CDCly+trace DMSO-dg; 300 MHz) 9.5 (s, 1H); 7.9 (d, 2H); 7.6 (d, 2H) 6.8 (s, 2H) 4.9
(m,1H), 3.9-4.2 (q, 2H) 3.7-3.9 (m, 5H); 3.7 (s, 3H); 3.5 (m, 2H); 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-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(2-
methylphenyl)sulfonylaminocarbonylmethyl]-2-pyrrolidone
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5 tolylsulfonam de (51 ng; 0.30 nmmol ), DMAP (22 ny;
0.18 mmol ), and EDCI (58 ng; 0.30 nmmol ). After
stirring for 90 mnutes at roomtenperature the
reaction was diluted wth ethyl acetate (60 nL) and
washed with 1M HC1, 30 nL of water and 30 nL of
brine. The organic solvent was dried over sodium
sul fate and evaporated to provide 92 ng of an anber
oil. The compound was purified by hplc using a C 18
colum (5 um 10 ) 30x. 100 mm) and a gradient of 20-80%
acetonitril e/ water 1 96forn1c acid) over 6
m nutes. A fractig 4. Qytes was concentrated to

‘ 45) - 4-
(4-nethoxy-3-(3'¢-retrahy r of”ur anyl oxyphenyl )-1-[ N-( 2-
nmet hyl phenyl ) sul o'ylan1noca beny| net hyl ] - 2- pyrrolidon
e as a white solid. "H NWR 300 MHz) 9.6 (br
s, I H; 82 (d, 1 H; 7.5 (t, 1 7.2-7.4 (m 2H)
6.7-6.9 (m 15 3H); 5.0 (br s, 1H); 3 8-4.1 (m 9H)
5.5-3.7 (m 2H); 2,9 (m2H); 2.5-2. 7(m 4H); 2.2

(R;n tzsz(f}%'\@&% Méﬁﬂfoéﬁél'(;%@ éﬁg}‘ﬂé’éﬂrart}’ \h/enyl]-l(-pyrrohdone 1-acetic

FH&Edﬂ(SU Infe 0M|5&ﬂhal§) &k beiad ITEBMY (3 md) Blloweldibgaagitibs ohEde
a simlar rocedure u5|n 20 different startin
ibpliapania ) DYAB ORumes GbmmoDard RRET (5 me:

Yol %d)r @(Wér Qﬁ(ﬁﬁﬂg %]_%d_()lmlfhut_e;[s %%&%mﬁeoﬁg 2 er t‘ﬂp}(éa):t]l n \%6sodlluted

pyrroli1done 2 ol utTon o
ncgltl( ghgacetats|($0 mil) @mcSw)vas'he(i AvithreltMh &5C) - B i BRY water and 30 mL of

R DY R BBRY e ST Sl BB o b
rﬂf‘i@bﬁ arﬁmlﬁlﬁi bil( 6&%@1‘1}5@1@6 Siad Putifiedbynigglabisiog 4 L1 ?Bﬁiuﬁmr(li um;
) [ stirre romnte erature for
P et = AaQisnt 5EECSH P PR oL Do ° foFBHig agf) over 6
BRI Failiany 4 RiAREIRad ddnlerilatedito %rd%ﬁn?%@&*y@@ of (45)-4-
t he resul tl}ﬂgt@m xture was stirred at roomtenperature
i

danathogt3-( rafgdrofusenyloyyphenyDr (& ni xture
methylphenyl)sulfonylaminocarbonylmethyl]-2-pyrrolidone as a white solid. 'H NMR

(CDCls; 300 MHz) 9.6 (br s, 1H); 8.2 (d, 1H); 7.5 (t, 1H); 7.2-7.4 (m, 2H); 6.7-6.9 (m,
3H); 5.0 (br s, 1H); 3.8-4.1 (m, 9H); 5.5-3.7 (m, 2H); 2,9 (m,2H); 2.5-2.7 (m, 4H); 2.2
(m,2H). MS [M+H]=489.

(45)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-(N-
phensulfonylaminocarbonylmethyl)-2-pyrrolidone is made by a similar procedure using

different starting materials.
Example 13

(45)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(3-phenpropyl)]-2-

pyrrolidone
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of 15 nL of ethyl acetate and 15 nL of water and
washed with 3 x 15 nL of water, | x 10 15 nL of bri ne,
dri ed over Na2SO4, and purified by HPLC to give 101 ng
(0.26 mol, 71%yield) of

(45) - 4- (4- met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ) -1
-[ N-3- phenpropyl)]-2-pyrrolidone as a clear oil.
"H-NWR (CDC13) 8 7.32-7.27 (m 2H), 7.22- 7.18 (m
3H), 6.84 (t, J = 8.3 Hz, 1H), 6.80 (dd, J = 1.9 Hz, J

= 8.3 H, 1H), 6.69 (dy, J = 1.9 Hz), 4.48 (m 1 H),
3.99-3.89 (m 4H), 3.84 3H), 3.69 (dd, J =8 Hz, J
=9 Hz, 1 H, 15 3.43-3-2¢ %%) 2.78 (dd, J = 8.8
Hz, J = 16.8 Hz, 1H), 66 (m , 2.50 (dd, J = 8.0
Hz, J = 16.8 Hz 1H), .0213Nm2H) 1.88 (m 2H).
The foll owi ng conpounds® were nade _u the sane
nmethod with different starting mat ls: 20 A (4S)

4- (4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl) - 1- [ N- (
2- phenoxyet hyl)]-2- pyrrolidone B. (4S)-

-t er RS o f0dbe foCtd BB R R EPRE e D5
i ot Sk, e D o
q#/ ﬁ%gﬁ) %ﬁ? 7i316n<£lb>é NaH )@ Od%%l’i%fs%'ﬁ uu@lwgyﬂ) and 1 mL of
4D£vﬁ-= M DR XY stidrell 3RooAt paYRFOhHS ﬁ&yﬂs owah@@aah)loriloid\lré mL
2-tert- 5 butyldimethyl silyl oxyet ylé 2-pyrrolidone

vid D8anmg b (of &dromo-3 phamylpropanen 4 mel of WLwaS(a@derd ndghe resulting
Zmﬁ( gWa\s( Qt.llﬁfgita?%oo% tegﬁﬁfan(r(]: bgermgur. %{_E:%v%%@}?n E‘Qﬂg&jrmo zpl%lxture

reac I Oon was lrre or one
t @hipenbolietbyl dcttateand tl herl powaedandwashedwirh 3of 1 Sval @f water, 1 x

extracted, 2 x_ 50 0] 2 dri.ed ver
ﬁﬁ‘g@bﬁf%ﬁ% 485 et s T b AT & it 7Pk (9 2gmmol,
b¥1 % gleld)yof mnqqatm@hm(m)uétmhgdmfdrhlmﬂa& 1)ol -m&%
MeOH CH2C12 10 over 20 minutes to yie rn;17(7
yihenerpp Y- :(agfqlmppqasnaeglﬁg)@l H(Pél}z@l(CDCl;)S 7.327.27 (m, 2H), 7.22-

7.18 (m, 3H), 6.84 (t, T = 8.3 Hz, 1H), 6.80 (dd, J = 1.9 Hz, J = 8.3 Hz, 1H), 6.69 (d, J =
1.9 Hz), 4.48 (m, 1H), 3.99-3.89 (m, 4H), 3.84 (s, 3H), 3.69 (dd, J = 8 Hz, J = 9 Hz, 1H),
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, ] = 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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t et rahydr of ur anyl oxyphenyl ) -1-[ N- (2- hydroxyethyl )] -2-p
yrrolidone as a clear oil. "H NWR (CDC13) S 6.80 (s,
2H), 6.72 (s, 1H), 4.96-4.91 (m 1H), 4.02-3.81 (m
5H), 3.79 (s, 3H), 3.53-3.41 (m 4H), 2.98-2.92 (m
2H), 2.78 (dd, J = 8.8 Hz, J = 16.8 Hz, 1H), 2.58
(bs, 1H), 2.49 (dd, J = 8.1 Hz, J = 16.8 Hz, 1H), 2.16
(m 2H). 15 Exanple 14B

(4S) - 4- (4- Met hoxy- 3- (3R) -t et rahydrofu

ranyl oxyphenyl)-1-[N-(2-p henthi oethyl)]-2-
pyrrolidone o O N O 20 S\ / Methanesul fonyl
chloride, 40 gL (0.52 oo and 0.11 nL (0.65) of

di i sopropyl et hyl am ne weg

ng (0.26 nmmol) of (4S5)¢4- o)
nmet hoxy-3-(3R)-tetrah | oxyphenyl)-1-[ N (2-hyd
roxyet hyl )] -2-pyrroli 31 nL of CH2Cl2. This

was stirred at roomtenperature for 1 hour. It was

then washed with 10 nL of water and dried over

Na2SO4, filtered and the sol vent was renoved. The

cr ude The crude (4S)- 4-(4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(2-tert-
(4S) - (4- et hoxyésjBR) -t etrahydr of ur anyl phenylyy- 1-[ N E 2-
rttHdimeslisylop ey ielidenesyas dissplysa én W@ Lf 587 apdd.7 mL
'5@.7311%139.[5 d\FaRhRNEF T’&lt\tﬂ (LO%1 TPTHP) W& J34Rd.) TiY rgs%lggévgs

and 5 of thiophenol. The mxture was heate
Gtifred far one bpwr at reonmeesiperature. ks dhengpoarediinto $0enlo bf @@rer and

rgxtrgéteé fk%b%fgf 6%&93 a%p 9 'e2do vrer1r‘§gf8(§t lﬁlxl scﬁceentt %vtag 'ren-lrohved and
of ganf ¢~ lIayer was’Was ed W R 2°% 20 of At rand
kﬁﬁdtﬁ}?uﬁﬁedbybbﬁuﬂﬁ,chﬁtﬁuﬂﬁgrw@r_ eli¥ngSedh CHECL, toel0S6l M d igHzch
t he vent was ve urificatjiaon was, acco i she
iy s e RORRE it el Bl arndatitu’ T o
IO@a Yl Rl y18:69hady8)- BIRAD BYlroRY&hyI A02-PirdldR e dLa Li6ar oil. 'H-
yield 34.7 ®@§32% i el 25 of

TNIR (G0 ) o b 985 204 GF (st ) A19ct OF Gm.ciDl S93-31R g SED, 3.79

G (B 3T - 0p G AL 2R RELT s By SP6 482 1
(S stED, 2487465105 My, 468842 16 263, 76 (m 1

Example 14B
(45)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[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 (4S)-4-(4-
methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(2-hydroxyethyl)]-2-pyrrolidone in 3
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Hz, J =6.8, 2H), 3.40 (m 2H), 3.15 (t, J 6.6 Hz,

2H), 2.75 (dd, J =8.6 Hz, J =17 Hz, 1 H), 2.47 (dd,
J =86, J =17 Hz, 1 H, 2.12 (m 2H. 15

(45) - 4- (4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ) -1
-[N-(2-(4- nethoxyphenyl)oxyethyl)]-2-pyrrolidone was
made using the sanme nethod with different starting
materials. 20 Exanple 14C

(4S)-1-[2-(4- Isopropylphenylthlo)ethyl] 4-[4- nethoxy 3

d f |i.d
i AR OO P Ry e i
( SN Ao fwhtdrand dxyd Sver 3Ry SA@p filtered and the solvent was removed. The crude
t et r ahydr of ur anyl oxyphenyl | - ( 2- oxo roI|d|n 1)%§gmmn]2

S A TostheRy HO At Y rapscignD- LN metbpmesyifan
(]%’rl?zﬁldgﬁ@{vls @1@50@@%@% AN rEME eﬁ&xﬁltmk In {O %3 milrgﬁ) of K;CO;

i sopropyl t hi ophenol . The reaction m xture mas
tande®B L ofehioplggmp]. Toolmstuteowas bented gk fQtfor 2 haund 0 was then

TR BB e e e SR P b R El e orsanic
alager Moasriashéd With 2ex 20 HLesk water a8, mL ot biifs, ie@dder Na,SO4,

c ncentrated. Purification by silica gel col um
SerheBY rBpHpIvERs Mg demoydadi Retication Men ccempitied tky column

%@%@?g@h%ﬁ?ﬂf% bRy NRXBRES 1009 891 RRtafDgrfient over 20 minutes
(0-yield 3fGppe ﬁ?é/myieddilqﬁ)(‘éi)i‘ﬂyﬂ}mmhpw fré? Rlpbeyrald(@uranyloxypheny))-

-'1%&53%}%” “Eﬁ‘ﬁy' EHENE! ]clefwﬁygl—r[g\bl?[ﬂ]%ngﬁ 7%’“&) 6.73-
(@86 ddr])3H)44 95 (xﬁm Hj 3rs)7,4 & @n 3D, §.84 (3 BiH) 33765(n6 nnH)Zﬁ)ss (dt, J=2
12 6.5 P3G, o0y Sy Jﬁzw(ldzg% 75 @it Lt elzab- 17 e,

1H), 2.47 (dd, J = 8.6, J = 17 Hz, 1H), 2.12 (m, 2H).

(45)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(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-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone

Into a flask containing 0.17 mmol crude (4S)-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-(2-oxo-pyrrolidin-1-yl)ethyl methanesulfonate was added 2
mL of DMF, 111 mg (0.34 mmol) of Cs;CO; and 52 pL (0.34 mmol) of 4-
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The foll owm ng conmpounds were nmade using the sane
nmethod with different starting materials:
(4S)-1-[2-(4-1sopropyl phenoxy) et hyl ] -4-[ 4- met hoxy- 3
-(3 R - tetrahydrofuranyl oxyphenyl]-2-pyrrolidone 15
(4S)-1-[2-(4-1sopropyl phenyl thio)ethyl]-4-[4-nmethoxy-3
-(3R) tetrahydro furanyl oxyphenyl]-2-pyrrolidone
(4S)-1-[2-(3-Chl orophenyl t hio)ethyl]-4-[4-nmethoxy-3-(3
R) tetrahydrofuranyloxyphenyl] 2-pyrrolidone

SsrgroP ey HheooaF SR, PSR GR, Dot 5, P O (GRAEAL dooled to
(A:S)m% mpérfufe A0 Nind Zd¥ et M&&eﬁé‘)&% bwdeh Ahkbr dgﬁﬁich%v?as washed
R) - tetrahydrof uranyl oxyphenyl ] rrolidone
(18 10 o0 hrnen KobBnAOu a6 oD [d mLaige jdried orerhia:S s,
Ieﬁil?%g% gﬁ% gggce@rate&etﬂu?lwgfo% g}u rsﬁﬂxl ggf%glmyéﬂréraétgé/{aﬁl%/ using a
( grieds-dlidiopGirdrh 1Yol 02U dihyd z0état2 -1ty hyxanenyielkdbd bF mp- ¢£44S)-1-[2-

t hoxé}a}a%l}ea%&) e&?’il]pdh E%Vﬁmﬁy-a-);?}})o}e ral&ﬁiéoﬁlranyloxyphenyl] -2-
mllaoﬁé\liﬁamnosh@;@i}y Z-¥a) QH) rvoze(mm -6'8 Erﬂ m)t BAXY 1H), 4.9

ur anyl oxy rroli done

E%- tetrahydro i) g
((413)1 1&3@%{5@,) 3.5(@, 2H), 3.4 (m, 2H) 3. 1 (t H), 2.8 (m, 1H), 2.7 (dd, 1H),
R BBy PR Mo T one 133
(4S) 1-[2- (2 Elgro;ophenylthlo)ethyl] 4-[ 4- met hoxy- 3
R) .
(a9 1TSS paTR SRR HRE KT AR Blaahs S et R giren

3stiding hRtgr@Ry dr of ur anyl oxyphenyl | - 2- pyrrolidone 5
4- met hoxy- 3- t et r ahydr of ur anyl oxyphenyl ] -

N P N ROk SRR A IR NS Dt A

( 1 n
{@@#éd%%&é%ganﬁkﬂM#ktggﬁyg}g fur an- 3- yugoxy]-phenyl }
(4|§9rr1r[é+(ﬂ1ﬂsanozxyhxhenyltlu0)ethyl] -4-[4-methoxy-3-(3R)- _

tetrahydrofuranyloxyphenyl]-2-pyrrolidone
(4S)-1-[2-(3-Chlorophenylthio)ethyl]-4-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-
2-pyrrolidone
(4S)-1-[2-(2,3-Difluorophenoxy)ethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone
(4S)-1-[2-(Benzothiazol-2-yl)oxyethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone
(4S)-1-[2-(6-Fluorobenzothiazol-2-yl)thioethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl}-2-pyrrolidone
(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

(4S)-4-[4-methoxy-3 -(3R)-tetrahydrofuranyloxyphenyl]-1-[2-(4-
trifluoromethylphenoxy)ethyl]-2-pyrrolidone
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10 Exanple 15 (4SS )-4-(4-Meth oxy-3-(3R)-tetrahydrofu
ranyl oxyphenyl )-1- [ N-(2-

phenyl sul fonyl ethyl)I-2-pyrrolidone ,100 N OGS 15
The crude (4S)-4-(4-nmethoxy-3

- (3R) -t etrahydr of uranyl oxyphenyl)-1-[ N-(2-

phent hi oet hyl )] -2-pyrrolidone was dissolved in CH2C12
and 3 equival ent of m CPBA were added. The reaction
was stirred overnight at roomtenperature. It was then

A bz M b B B T Bl iPtiRE 20 10 . of
Gbﬂﬁyaroﬂﬁ’aﬁylsmem}dzxpmalﬁu@s were then washed with 1
nL of wat of brine. Purification

v(é§) é&%é}fﬁl‘ﬁf%%‘%?nwhlelfmlﬂn“ E‘hF’GP’Pﬁf‘bér@Bﬁy using a 50%

b ity dREEhAYIE i®dnd00 % et hyl acetate
radlyent o@%rx}}fﬂ @?leot on ield 82 ng (57%yield

c(é §)~4*t[ﬁn@€10§vép@)i)ﬁtrab%))ﬁmar(ymxn‘ehmldyl- B-(@3R) -

N- ( 2- phenyl sul f onyl et h
B L (2 B Pl R 5
ASP4-(2-N\zidb- éth)ﬂ)-g Mﬂzetgg*ﬁ% [(R)ﬁﬂh’zﬁ%(g"gng?)1)"2‘9]'&%3.)9"}
m .05-3.87, (M )
é’%@llg@zs‘%% 3 83 3.73 (m 3H), 3.5-3.38 (m 4H),

2.72 (dd, = J =17 Hz, | H), 2.48 (dd, J = 9
He, J = 17 Hz, IH), 2.21-2.15 (m 2H) 5 Exanple 16: (4
Example B £ | yor 0- 4- [ 4- met hoxy- 3- (3R) -t et rahydrofu

SRR L Sty Baramlepbep -

phenylsulfonylethyl)|- 2-pyrrol|done

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 NaHCQO; and CH,Cl, It was then extracted with 2 x
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 (45)-4-(4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl)-1-[N-(2-phenylsulfonylethyl)]-2-pyrrolidone as a clear oil.
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NH G / \ FlInto a flask containing 100 ng (0.63
mmol ) of 2, 3-difl uorobenzoic acid and 85 ng (0. 63
nol ) of HOBt was added 6.5 nL of THF. This was cool ed
to O C under argon and 0.10 nL (0.63 muol) of DI C was
added and stirring continued for 30 mnutes. This 15
sol ution was then added to a flask containing 55 ng
(0.16 mmol ) of (S)-1-(2-azido-

et hyl )-4-{4-nmet hoxy-3-[(R)-(tetrahydro-furan-3-yl)oxy]

R b (02 e s 23057 757 S0 3B R A T} el D, 497

rﬁﬁth)Omoy\@m &, I&H)eﬂgsats 5ANABIPEMABH)E3. 9\393"8%9'211{) 2.72 (dd,
The SO] vent was renoved under r ed uced ressure and

t he it I Ud Read Hili 2s4%0ldd.eli= P ilz1 D= Hyt 161, ByA1-Ztetrat2E])
The organic | ayer was washed 20 with 10 nL of IN HC,
10 mL of K2COB, 10 nL of water, and 10 nL of brine,
dried over Na2SO4, filtered and concentrat ed.
Purification was acconplished by silica gel colum
chromat ography using a gradient elution fromO0%to 10%
rret hanol in dichloromethane to yield 27 ng

mpledOty | yor o- 4- [ 4- met hoxy- 3- (3R) - t et r ahydr of ur any

@Beﬁmuhd\h4 th -33Rtt hydrofuranyloxyphenyl]-N-[2-(2-
[(22)5)(2 0X0 yFr oI[| éllllen (I)x-yyl)( ) v ra {)err?z%rr?lnygxw enKIl!/R é (

(mws)ollﬂlﬂl-(}’l)ethﬂ-]ﬁbenlaleld@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 Zm,oﬁg 2H), 2.3 (m 2H, 2.7
(dd, 1H), 2.5 (dd, 1H (m 2H). M1=461.0 135 The
fol |l owi ng conmpounds e madg=usi ng the same net hod
with different start{yg mat?rlals

4S) - 4- [ 4- Met hoxy- 3-(3

R) - t et r ahydr of ur anyl oxyphe f“] =N-[ 2- (2- oxopyrrolidin-

| - yl)ethyl]benzam de 5

(4S)-2, 3-Di fl uor o- 4- [ 4- met h 5% (3R) t et r ahydr of ur any
onyphenyl] oxopyrroli

-Iproy atlagk qonﬁgh%}é(}j@g €06 l)_|_qf %E@)-dlﬂuorobenzow acid and 85 mg (0.63
(A&br)lof[ﬁbééw@mﬁ;%t IAZ6H THFY FhAWAOLRIRO8Y TELAK largon and

[ 4-met hoxy- 3- (3
t&10 atly €0-6F unmely pbBIpheasy added -apg rstigingdemmeinudd 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 IN HCl, 10 mL of K,COs, 10 mL of water, and 10 mL of brine, dried over
Na,SOy, 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 & (CDCl3) 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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Uoo -M_~SON'"O HNOH (4 S)-1-[N(4-Ethoxyc
ar bonyl t hi azol - 2-yl ) am nocar bonyl net hyl |

-4-[ 4-met hoxy-3 - (3 R)-

t et r ahydr of ur anyl oxyphenyl ] - 2-pyrrol i done (95 ng; 0.19
mol ) was stirred in dioxane (5 15 nL) and water (1
m.) and treated with IM NaCH (0.46 niL; 0.46 mmol). The
reaction was heated to 100 C for 2 hours. LC M5 shows
[I\/H—|] += 462.2 with a peak indi cati ng am de cl eavage

p h ase ﬁejzﬁ%“l')ng ﬁf?‘glh%{dgé EP’IVtﬁlbe?ﬂr}la uS %ga@gqe Ifo}lﬁf-ﬁg ﬁ %if?ﬁtjent

mm)mtﬂgsmﬁ@nalsgr adi ent of 20- 80% acetonl tril el water

|n|n9010formcac in mnutes with a
(5 B e oK - oo eny bruphenul SE - GrowpyDeiine

tHibbhAERdeand fractions containing the target were
evgeﬂgxruated to afford the conmpound as a white solid (18

H{45). 20991 luoid-AfRmE ODE3-3: ORGSRy 098 25
3.5 oH): 3.8 (s
J%p%{')dcn} %‘ml bf“gQ“Edi (q(mZH)H)S 0 (m( | H: 6. 85

(s, 2H); 6.9 (s, | H; 7.8 (s, | H. ES-M
[ MFH] +=462. 2 25 136 The fol |l ow ng conmpounds were nade
using the same nethod wth different starting

nedmiplahs: (4S)-4-[ 4- Met hoxy-3-(3
F%j -tetrahydrof uranyl oxyphenyl]-N-[2-(2-oxopyrrolidin-
| (45)- gdllfe(tifgnrpomhmvlhbxgvemmmymﬁmw[é—m@hoxy-:% (3R)-

e

ranyl oxyphenyl | - 2(|)- pyrrol i done I

& Yo

OH
(4S)-1-[N-(4-Ethoxycarbonylthiazol-2-yl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone (95 mg; 0.19 mmol) was stirred in dioxane (5 -
mL) and water (ImL) and treated with IM 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) § 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);
42-44 (q, 2H); 5.0 (m, 1H); 6.85 (s, 2H); 6.9 (s, 1H); 7.8 (s, 1H). ES-MS
[M+H]+=462.2

136



UONO ON HOHF 10 A solution of

(4S)-1-[ N-(4-tent-butyl oxycarbonyl - 3-fl uor ophenyl )am n
ocar bonyl net hyl ] -

4-[ 4- met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] - 2- pyrr
ol i done (55ng; 0.104 mol) in dichloronethane (1 nl)
was treated with trifluoroacetic acid (1 nL) and the
solution stirred at roomtenperature for 45 m nutes.
The solvent was evaporated under reduced pressure and

washod 1 b RoVEE ebPEEmeR et ot ngdiR it o (Thven:

mhmnnghﬁumﬁganlc | ayer was drled over sodium sul fate
and evaporated to provide a tan solid. The product was
pdoi-ldMeoryel ERdethydrofirpryloyphenyl i dgroappyralidimly
15eh8 | R e (RO 4lfemm and a gradient of 20-80%
acetonltrlle/mater (plus 0.1% form c acid) over six
mnutes at a flowrate of 45 nL/mn. Utraviolet

dﬁ}ﬁﬁp q9 at 269 rimwas utilized and fracti ons

g the target conpound 20 were pool ed and
eMSde‘[Nt-(GGC:tltboﬂfr-ﬁ{fhd)réﬂﬁhyﬂa&nﬂo@ﬂrtﬁ&&hﬁthyl&l-[4 -methoxy-3-(3R)-

fl uorophenyl ) am nocay.honyl net hyl ] - 4-[ 4- net hoxy- 3- (3
F?fgrtagi' $‘3ﬂi‘§fy&f‘%§’6¥&fyp'ﬁ%yb%éﬂ%‘] 1€ 2-pyrrolidone as a
white foam (3.6 ng; 7% . ES-MS [ MrH] += 473.1 137
Exanmple 19 In Vit asurenent of Type 4
Phosphodiesterase:ijfﬁxggfgreparat|on Human PDE4 was
obt ai ned from baqul ovi rusFihf ected Sf9 cells that
expressed the conblﬁg_% enzyneo, The cDNA encodi ng
0@

hPDE- 4D6 was sub ®ned int pacd Ovi rus vector
I nsect cells (SO were infected—4it®"the bacul ovirus
and cells were cultured until prbtein was expressed.

TREoIRAGHbAMYEY- ﬁwt(aft@r%@tghoc@ur& varsehJovoi,%Qnﬁﬁquﬁ&grbonylmethyu-

e%sate was us as source of enz

Ametharag 3 daR Hetrydrefuranylosphgsylig- parm@@eu (6%mg; 0.104 mmol) in
XSGR th‘aﬂé Q %@@&Yed 'EH &fﬁﬁ%%@gféragldcﬁr?nﬂeand the solution

repeat ed usi encodlng ot
stirred at room temperature for 45 minutes. The solvent was evaporated under reduced

pressure and the residue was taken up in ethyl acetate (50 mL) and washed with water
twice (10mL each) and brine (10 mL). The organic layer was dried over sodium sulfate
and evaporated to provide a tan solid. The product was purified by reverse phase liquid
chromatography using a C18 column (30x100 mm) and a gradient of 20-80%
acetonitrile/water (plus 0.1% formic acid) over six minutes 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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10 PDE-4 enzynmes. Assay: Type 4 phosphodi est erases
convert cyclic adenosi ne nonophosphate (cAMP) to

5' -adenosi ne nonophosphate (5'-AMP). Nucl eoti dase
converts 5 -AMP to adenosine. 15 Therefore the

conmbi ned activity of PDE4 and nucl eoti dase converts
CAMP to adenosine. Adenosine is readily separated from
CAMP by neutral alum na colums. Phosphodi esterase

i nhi bitors block the conversion of cAWP to adenosine

iB this gssay; consequently, PDE4 inhibitors cause a
i n adenosine. 20 Cell lysates (40 ul)

EHPVRESMedsiltehen AT 1R/ £PKERPRodIeHerakd h 50 ul of assay
mx and 10 ul of inhibitors and incubated for 12 mn

aEnZyBsRreRasgi®nat ure. Final concentrations of assay

75y i MOE R s ook R0 g Tl ST s R expressed the
argdorBbirarit @dzyopariloé cDBW| enddding hARE-4D$aws subclores! istoappedovirus
by addi 1 l-0f boi.li . An al i t of 75 .
VesP oL RPh el GIP Ry B A Ve e PR g SR gl ufed un
wetbleid Wasdxprassed. abk badisoiMsliifebditdls wed lysédmdee lysate was used
Label ed ?denosine was eluted into an . tiPuate by )
sPHisARicR gt BRDEIH snpyine-ofhe enzymg wag peytipllyppynfigd usinge DEAE ion
S&Jcﬂiﬂg’elcﬁfoinﬁfbg]frieﬂé@d THRDroddad chPbd RedRt hlBdNA Th&ding other

pl ate was sea shaken for about 30 mn,” and cpmo
[ BPE4raAp8¢se was determi ned using a Packard Topcount
96 counter. 30 138 Al test conpounds are dissolved in
100% DMSO and diluted into the assay such that the
fAssa): concentration of DMSOis 0.1 % DVMSO does not
centration.

af f ect,.enzy ctivity at this.co

el P30 BRSNS RS FARLE SRUFEBoah PRSP LGAMP) o
f@tadgmmirn%m@n@gpgﬁg@s%mﬁ Nedtotiase qRkérey ITBLMRI0 adenosine.
Dleis P e sermbineccaraiiy ot SR gnd nugleatiggspgapierts cAMAp adenosine.
NerRBRiaY ENERNR BFE /LS S¥m AP b?/ ndifira? AumtSeotfifng - The
appar at us (Mdel  E10-16SC, Coul bourn Instrunents,

Phosphagigsteramainhiniest Weddthe fonyersign- e PR torrsienositieanitus assay;
Vot Beq@Bncly, BT IALiSihS OIIRAS 1Rk GOMARSSRT tO

Cell lysates (40 ul) expressing hPDE-4D6 were combined with 50 ul of assay mix
and 10 ul of inhibitors and incubated for 12 min at room temperature. Final
concentrations of assay components were: 0. 4 ug enzyme, 10mM Tris-HCI (pH 7.5),
10mM MgCl,, 3 uM cAMP, 0.002 U 5’-nucleotidase, and 3 x 10* cpm of [3H]cAMP.
The reaction was stopped by adding 100 ul 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 pul 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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a darkened conpartnent by a guillotine door. The fl oor
of the darkened conpartnent consisted of stainless
steel rods through which an electric foot-shock could
be delivered froma constant current source. Al
experinmental groups were first habituated to the 15
apparatus the day before the start of the experinent.
During the training, the rat (Male Spraque-Daw ey
(Harl an) wei ghing 250 to 350 g) was placed in the
i1 lum co rtment .faci rom t.he .cl osed
gui | | o{‘]ﬁ%egp%ogl rOETR%Sr armalr%sor% dgmgg%)%\mts f’?eangq éjbl}‘l{%d\}\%tg e assay such
r thhsthel findlltendeatrativayo fIVISOris 61106 IDMSO dhs ket ufftct enzyme activity at
c&rpartnent was recorded. After the rat entered the
dSEORER BB bar t rent, the door was closed and a 0.5 mA
el ectric shock 20 was adm ni stered for 3 seconds.
Twenty-four hours later, the rat was adm nistered 0.1

Ot he test conpound or saline, 30 minutes prior
to the iRapsva Aveidarce suRamendn viveskest foohpaning afdideswry
from0.1 to 2.5 ng/kg, i.p.), which was 30 m nutes
beforethe retention, test.started, The rat s~agai n
o1 acedTniey s PRIt 26 BRViehS b Efond Ak pE AR, A,
ngﬂalrﬁ?ﬂ; Nrre, Chia]ﬂler,dpﬁnand'r(h’@dn&élgﬂg\y.f, Ne#ropsMicebphagmbdogy, 2000,

conpartnment was recorde or up to 25 180

sé‘iﬁﬁgé,&-at Thgapparatus iMofeld= 10 1621, (rulbpwindnsigimests, Aflpntown, PA)
Ad&fndisieR ba BNALYESHmRA: BRABES R9th @ iV BHin&BE Sorh NDYA) connected to
i ndi vidual conparisons were nmade usi ng Kewran- Keul s
t &darkenefigpmpartragns by @ guillotide fleass Thp Apod thesdaskengd compartment

' . . to..
YR QaRER LERTAIR LT ORI R
afirom mepestira skrém siRates , Ahpxpanmentab grbaps weerfirstedabiniangl to the

d The. .t est f d ' l.
TR LR T o U QR RobinE St oyt (vae
NS fraqueeaiiely (Harlah) Weighing @ SOtd®IMNGIWas plach in the illuminated
Neur o sycho_harnacglogg, 2000, . 23, 198-204.). Five
maﬁf%ﬁrfa e eVaY IrABURs elgsedragiilotipreeqs fapl mute befredle door
(WY hR&. T}Y@hlgﬂél}nﬂr &ﬁgnﬂﬁhﬁ Qg'kgﬂed%ﬁﬁglgﬂn@&%s'r&&%ﬁ After the

ei ght-armradi al” maze (each arm was x10x12 cm hi gh;
tiaeeniered thealarkened compdrtingni thealoov was Hesefllapdr 0. 5 mA electric shock

j | f d |aced . .
Ry ot ML —"
wnp/g dOthi oexd c@epduat or gdlime,c3) minage ptior tohke njxedomef datine or test

acrc])(i-jnptoILF{I%1 (dogelﬁeﬁgrr? )(Stl tg 3)/5 mig}llg} ihp?), \\Iz\vl?lkclhswaastwtrllqi%ut%g gefore the retention
test started. The rat was again placed in the illuminated compartment with the guillotine
door open. The latency for entering the darkened compartment was recorded for up to
180 seconds, at which time the trial was terminated.
All data were analyzed by analyses of variance (ANOVA); individual
comparisons were made using Kewman-Keuls tests. Naive rats required less than 30
seconds, on average, to cross from the illuminated compartment to the darkened

compartment.
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of the arms; 2 sessions a day were conducted. Next,

four randomy selected arns were then baited with one
pell et of food each. The rat was restricted to the

center platform (26 cmin dianeter) for 15 seconds

and then allowed to nove freely throughout the nmaze

until it collected all pellets of food or 10 m nutes
passed, whichever cane first. Four 15 paraneters were
recorded: 1) working nenory errors, i.e., entries into

bai te g/, Ims that had already been visited during the

S al ; 2) reference nenory errors, i.e., entries
into unbaited arns; 3) total armentries; and 4) the

test duRalidl arfin oRee skl Rats, af in vivh TedtifoEl cadiigfind Meibs/
collection of all the pellets in the maze. If the

wor ki ng nmenory error was zero and the average :

ref er enc nory..error was. |l ess t han e in five.
succesivg AT BrrLommst as REVioutly dpeenBd (Ahing, M Gpman. A M,
TheratrgisN.R.oOpand e, [0F., sal O’ Donwelly JIM, &edesythopkaibd@fogy, 2000,

¢ vehi¢cle gr test. agent, which was given 45

anE%%‘%E”gbf%P"’eS%ﬁé‘%Fre‘gttlai @&%@s@ rEvimelaiarauedylpy thiglan)

i Weighinh abé a)dzsroc%t) Werdhlh&dl if %te?%hﬂ‘ﬁgn SR e BALE An]WEE

visual cues. AT data were analyzed by anal yses of

Vel Bxidect himiovihy maggps/slenaiad 70camnphavee siarffoopkfor agetihation for two
i g t. i i .

BB YR U 8L B S B AR wi

afobd pelteys placEdicksp tootbe thodeveallasandsioh, the nextrdagninclonpelisnd she end

of ..t he present inyention for their abilit 0 .inhibit
S5 PRt DR S kB Sobet Rt By ool e dpgns were
liBercodiee Blithadnk PBiet Of food @EFHO U@ ratnGirB@ridtéd the denfdylpladform (26

10, 000 nM and then plotting drug concentration 30
v Bydameier) daloseernds antdar pRURWETo mowe disely)thrpaghoys thg maze

thti@ bRt Al feRbts ¥Rfde8Dr 10 Aflitdd sl PRicNReME e first. Four

preferred conpounds according to the invention are
| RAgamqters i erelrgepradd: 1o syneking Megnoreersors,lign endies ito Fed arms that

H{aﬂ%ﬁga'dﬂyg)fslggiggétdle@l@g n@hg§s?ig%%ﬂ§?%%§fe¥@n%9m%b1% &Fors, i.c., entries

success enerica
Spweainbaiceal drms; B¢ satali doacnires,cind #) theaewt HomatiapGeainids)gi.e., the time

condi.t i,ons,, of. thi invention for thgse used in the

SPER IR TOU e PLE RREES iyl gt of o HREE gupry Eror was

| AetdIgidrtad Sebraple réfefe@6PBEhotyQrioh &ap l@dheh bRNindE s@dcessive trials,
particul ar conpounds, it is apparent that variations )
dheraReern s dniestaf Thaigsticamandas saline wasnigeedriiminutes prior
b LBk of fREIdeh) GhichQRs tgn’%n 3B infihbteOBe S WEreQf E&B&iments were

I nvent 1 on.
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. pICs 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 pICsp values.
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141 WE CLAIM 1. A conpound of Formula I: RZ,-O OO
10 (1) R R3 15 wherein R is alkyl having 1 to 8
carbon atons wherein optionally one or nore -CH2CH2-
groups are replaced in each case by -CH=CH or -C=-C
groups, 20 alkyl having 1 to 8 carbon atons which is
substituted one or nore tines by hal ogen, oxo or
combi nati ons thereof wherein optionally one or nore
-C}EC}Q groups are replaced in each case by C}hC}L
or roups, cl oal having 3 to 8 carb
at ons, s TRl O YRS s Elee Eomerisns Sanths oo tivGn gfe less than
NWOGM | dp&idlly 183 tp@erm n\@xo, al kyl having 1 to 4 carbon
atons or conblnatlons thereof, a heterocyclic group,
which is saturated, partially saturated or fully 30
unsat
| east ulrfl%h %Sdlg \éir(nﬁg%lésa Enag b%Qe}%'aﬁg \&%tthosémllér@ V\#}Eﬁ;& &Bstltutmg the
5 uweserlsily buspedifoallsddsstibadut@thnormndor opanating ¢omdsioby of this

APRROR b oy Res SR EaGRN, no. o a1 Kyl am no

or conbi nations thereof, 35 aryI having 6 to 14 carbon
at ons, mhlﬁﬁ IS unsubstltuted or substituted one

or
more t'WHethe jnvkationeas beerrlustestedawithyfazpact taeprogyction and of
adakt%l/a’r cBinp&ithds, 1{1§tabﬂr€rﬁ ik Q%ﬁl’atloﬁg d rﬁ@ﬁﬂ&&?&ﬂs of4RL Hention can

kyl am no, di al kyl am no, 142 hydroxyal k

yl
10 mﬂdwkyrarhogk@e,paﬂmgﬁmythe@mor, scaps/ of thairmmtymar bonyl ,
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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, 5

aryl al kyl having 8 to 16 carbon atons, which is
unsubstituted or substituted one or nore tines by
hal ogen, CF3, OCF3, al kyl, hydroxy, alkoxy, nitro,
nmet hyl enedi oxy, ethyl enedi oxy, am no, al kyl am no,
di al kyl am no, hydroxyal kyl, hydroxyal koxy, carboxy,
cyano, acyl, al koxycarbonyl, alkylthio,

[ phi nyl, al kyl sul phonyl, phenoxy, 10 acyl am do,
:hﬁygiéﬂgﬁy, or conbinations thereof, a partially
unsat ur.at ech eahpaed ef Femanoup having 5 to 14 carbon
atoms which is unsubstituted or substituted one or
nore tines by hal ogen, al kyl, al koxy, nitro, cyano,
0xo, or conbinationgthereoRy 15 aryl al kenyl having 8
to 16 carbon atons, wher ¢ e al kenyl portion has
up to 5 carbon atons, @ bstituted or
substituted one or nore [ 3
hydr oxy, al koxy, nitro}_ nethyl enedi/oxy,
et hyl enedi oxy, am no, %]kylanino, i al kyl am no
hydr oxyal kyl , 20 hydr oxyal koxy, casboxy, cyano, acyl,
al koxycar bonyl , al kyl thio, al kyl sul phi nyl,
aykybigul phonyl, phenoxy, acylam do, and acyl oxy, or
conbi nations thereof, a heterocyclic-al kyl group,
whi ch R's sat alkylthauing d e Sicatboy atansuykerein optionfally bye orxgore
unsat ur at ed i | o) ' i -
| east | ri ﬁS ) %ﬁ%g%&gn% rkﬁa{#dgfq e%%é:{;gen%y ﬁ]\éli?:?ﬁi' §11—C_C-
unsubsti t utgeshpey substituted one or nore tines in the
heterocyclic portion by hal ogen, aryl, alkyl, alkoxy,
cyano, hal ogenated al kyl, nitro, oxo, am no,
al kyl am noaigl Bdvkdd B NeurbdiadtAX Whichlis &B5RLRALhOBSmore times
t her eof an%/%% substitut$%?in_th$ﬁalkyl portion by
hal ogen, 3% halegen, oya Abconytinations IEeef Bhereinpatignally o or more
143 cycl oal kpl @ik yprodpe ¥iegpidccdtn LRGSO L ATONE. oMLt
IS unsubstituted or "substituted one or 'nore tines by
hal ogen, ox@®mupal kyl or conbi nations

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, 0xo, 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; OCF;, alkyl, hydroxy, alkoxy, nitro,

methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
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thereof, 5 R2 is alkyl having 1 to 4 carbon atons,
which is unsubstituted or substituted one or nore
times by halogen; R3 is -C(OR4, -(CH2)nC(O) R4,
-(CH2) oOR5, -(CH2),,SR5, -(CH2)nS2R4, - (CH2)nNR5RG,
- CH2CO2R5, - CH2CONR6R5, - CH2CONHR5, 10

(CH2) NNR6SCQ2R4, - (CH2) nNR6COR4, or -CH2CONHSO2R4; R4
is alkyl having 1 to 12 carbon atonms which is
unsubstituted or substituted one or nore tines by

hal ogen, or co ns thereof wherein

opti onal | y @xxtlkﬂoan a&%u&% acylelkuatrbomyl,

each case tan(ghﬁlo gﬁa@ttpmam alleyfsulp A6 BhenddyK 8o ¥ahilY, land
on

having 3 to car which is unsubstituted or
subst i t ut edcWALY. OF corbiaatianggherenf, hal ogen, oxo, or

conbi nations thereof wherein optionally one or nore
-CH2CH2- groups are replaced in each 20 case hy

- CH=CH or any@=lkyl lpvmg@stp 16 yaibombtoyis, Which myimBubisttuied or
car bon atons S unsubst ted o titute

one or mor Gubsfed g Gt aHOSE HAFeS by B gamcF: OFES. tt lrony,
combi nat i oragkox¥, hﬁtr@@ﬁethﬁ&ldamlyoah;hyﬂeatdxyl arfiay, dligy14mine,
16 carbon atons, which is unsubstituted or

subst i t ut edlia¥pdaminonksideoypikys hydrorwalkaancarkay; CYanRyAeyl.
or conbi natall&&?carﬁd?@[ %H(fylthl% §l¥ul llﬂﬁ‘yﬂ Bgylgulbﬁ)onyf]' phenoxy,

carbon atons, which’i's unsub s |tuFed or substi

one or m)raeyltamrd@sarttgﬂcmh)kmgmpn@@tlor@@ﬁ@sofal kyl ,

hydr oxy, al koxy, nitro, 144 nethyl enedi oxy,

et hyl enedi oxy, am no, al kylam no, dial kyl am no,

hydr oxyal kwl parttaylglmﬁs@ytahﬂecbxyrbomhb gr)()ytp heyiag 6 to B ydrbon atoms

oo b o R SR, U e lgen o

hal ogenat edi@ky, ritdd, RHMA Bk @ cHABIAMINs tREIFAM do, 5

and acyl oxy, or conbi nations thereof,
arylalkenyl having 8 to 16 carbon atoms, wherein the alkenyl portion has
up to 5 carbon atoms, which is unsubstituted or substituted one or more
times by halogen, alkyl, hydroxy, alkoxy, nitro, methylenedioxy,
ethylenedioxy, amino, alkylamino, dialkylamino, hydroxyalkyl,
hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, alkylthio,
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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aryl al kyl having 8 to 16 carbon atonms, which is
unsubstituted or substituted one or nore tinmes by
hal ogen, CF3, OCF3, al kyl, hydroxy, alkoxy, nitro,
nmet hyl enedi oxy, ethyl enedi oxy, am no, al kylam no, 10
di al kyl am no, hydroxyal kyl, hydroxyal koxy, carboxy,
cyano, acyl, al koxycarbonyl, alkylthi o,

al kyl sul phi nyl, al kyl sul phonyl, am nosul phonyl ,
phenoxy, acyl am do, and acyl oxy, or combinations

t her eof L whi ch t ,
par ol 1y Sab oGBSt (8 Rnel Blete ok gt or

10 ring at euBstinied\btieCdt nidre tigids by Balbgdhgod, @IHyl &r dm¥inatichs
or S atom which is unsubstituted or substituted one

or more tik&edy hal ogen, aryl, alkyl, cycloal kyl,
cycl oal kyl al kyl, al koxy, alkoxyalkyl cyano,
halogenated aIkyI hal ogenat ed alkoxy, nitro, oxo,
ami no,R20 as Myyldmmg 1 td Hachtbphammowhatnmwuquhﬂc@/br
het er ocycl e or conbi nati ons

t her eof , orm%uﬁé é?bé§8¥¥%pg$ﬁ§Yhﬂ?%ﬁp which is

saturated partially saturated or fuIIy unsat ur at ed,

R A S (6 A AT A FR LG, S E R E S

or substi t lqgg?) pna{f’o p;%z@zRﬁ [ @ECONR6RF‘ echetenegycl i c
portion by gﬁ%é dhi ano,

hal ogenat e&CHIz)klg SQleH §Hp Cé?ﬁngr @{W%&,,

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

cyano, R'or doatkylmatingriso il hearbod atoms avhath 1R5nsusbstiﬂuted $bsubstituted

al kyl having 1 to 12 c at ons mhe in.o t
one or nor@& ﬁ @I—tﬁnesg’ly BHF%C% &Y ¥ SP 5’&“9 %l ‘Et\c{g"em
by - CH=CH o@ﬁorraﬁry-OQe ohoPEH,EH éf&l.llpsrb?é/ﬂeﬂgcéd ﬁlQa@l'Qcase by

carbon ato ich |s bstltuted one or nore tinmes
rI%H\M& H- 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,
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, OCFj3, alkyl, hydroxy, alkoxy, nitro,
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by hal ogen, oxo, or conbi nations thereof wherein
optionally one or nore -CH2CH2- groups are repl aced
in each case by -CH=CH or -C=C groups, 10

al koxyal kyl having 3 to 8 carbon atons which is
unsubstituted 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 by -CH=CH or -C=-C groups, 15 cycloal kyl

having 3 to ar bon at which is ubstl ed or
Cabst Pt ot ednangei e PR Bty i BT g ik yigpino,

or conbi nathﬁf&yamplehﬁﬁf)xyaa&xw&km&kd&laﬂd a1, NIRYNyOSbENy1,

to 16 carbon atons which is unsubstituted or

subst i t ut ecrlipkio plkyiseiphinyhaikylsylphandgdiaysuphonagidgy |

or conbi nat :
at ons, whi dﬁﬁlglg tLljdgllsau ‘gﬁ‘?lﬁgénﬁ eg E?})ngu tolﬁetntl{agép gﬁ@&)g@damdo’
or nore ti reed abylokalooganbingieds thees, al kyl, hydroxy,

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

al kyl am no, di al kyl am no, hydroxyal kyl

hydr oxyal kcnxylalkglaltdvmgy& toQ¥aadon atbyds, whick @xyrsatiskiaitsd or

al kyl t hi o, a| kyl sul phi nyl alkﬁ ﬁ? hong ,

al kyl sul pho§H ?ﬂt% °“ea‘?r371‘%r8 tip1ss Ruhplaeen. & QY diratlly hydroxy,
aryl sul phomx§°mtr9|'}ﬁaﬁgﬂl¥medw é lgl?edlc;?(g AR o Y l%ﬁﬁo

or conbi nati ons’ t her eof 146 aryl al kyl “havi ng

car bon at orfialkylingie, h}@rwl}%@t}lb’dr@t{wk@ry casbixat ¢>tauo,e&§yl
one or nor

hydr oxy, %Hid ﬁb(ﬁ‘?&tl F‘g!yﬂ ﬁllﬁﬁgﬁglg@é ’ky@ulb%nyl,

et hyl enedi (erynosalphnmyl dHekytyaatyiamido dindlakylb=yyion combinations

hydroxyalkyh qydroxyalkoxy, car boxy, cyano, acyl, 5
al koxycar bdf§fFeb al kyl t hi o, al kyl sul phi nyl ,
alkylsulphonyl am nosul phonyl, phenoxy, acyl am do,
and acyl oxy, conbi nat i ons

a heterocyc ic 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, cycloalkyl, cycloalkylalkyl, alkoxy, alkoxyalkyl,
cyano, halogenated alkyl, halogenated alkoxy, nitro, 0xo, 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,

0X0, cyano, or combinations thereof; and

R’ is H,
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thereof, a heterocyclic group, which is saturated,
partially saturated or fully 10 unsaturated, having 5
to 10 ring atons in which at least 1 ring atomis a N
O or S atom which is unsubstituted or substituted one
or nore times by halogen, aryl, alkyl, cycloalkyl,
cycl oal kyl al kyl, al koxy, al koxyal kyl, cyano,

hal ogenat ed al kyl, hal ogenated al koxy, nitro, oxo,

am no, al kyl am no, di al kyl am no, am nosul phonyl,

het erocycl e, heterocyclic 15 al kyl, or conbi nations
thereof, or a heterocyclic-al kyl group, which is

sat urated, Juaylhhvhg Y 168l eHrBdedols whelelyoptidRABRL dHed Bfbre
having 5 to 10 ring atons in which at least | rin

| g

atomis an “CR:CHgfoupsroieplaged iarsashscasp BynSHRCH: 06-67C-
substituteq% or nore times in 20 the heterocyclic
portion by ‘hal'ogen, aryl, alkyl, alkoxy, cyano,

hal ogenated al kyl, nitro, oxo, am no, alkylam no,
di al kyl am n r.no r. conmbi nations. thereof and/or .
substi t ut ed ‘ﬂfyrl] %?‘ﬂrég ghiﬁcaﬁ‘?ﬁ'ﬁq%‘ﬂs BX}“ i 3‘@ esﬁl,g‘l?edogpg ,ormore times
ﬁ yano, or agr Haidgaﬁ,LdiBSortcbﬁibﬁfV%fqibnsaﬁex%f wieréin loliaﬁ&)dlly one or more

aving 1 to arbon at ons erein optjona one or

more - wcﬁ%ﬁcéﬁ-&iwsgﬁ‘erepléﬁ?ddeéach GsehrnCHaks- gy-C=C-

- CH=CH or graifps, groups, 30 147 alkyl having | to 12

carbon atoms which is substituted one or nore tines

by hal ogen, oxo, or conbi nations thereof wherein

i Il - 7 ich
optional ly a%%&ﬁ!(%:}&gﬁg 3 ot?ﬁ'_?c@_%&ag)ﬁr%ﬂggl’cﬁrliul{sﬁggtmggor

i n each case
al koxyal kylsubsivutedjor® dran@e tiarch by halbgens oxd)ioc bormisinations thereof

bstituted or bstituted ong, oL . nore tines by ..
hal ogen,  oXGaY REEITSPS YROERCHECHE" St afe{oplaced in each

optional | y caseebyorCHECH- orfCH2DHro@soups are replaced in
each
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,
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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case by -CH=CH or -C=-C groups, 10 cycl oal kyl having
3 to 8 carbon atonms, which is unsubstituted or
substituted one or nore tines by hal ogen, oxo, alkyl,
or conbi nations thereof, 15 cycl oal kyl al kyl having 4
to 16 carbon atons which is unsubstituted or
substituted one or nore tines by hal ogen, oxo, alkyl

or conbinations thereof, aryl having 6 to 14 carbon
atons, which is unsubstituted or substituted one

20
or nore tine hal ogen,. CF3, OCE3, al kyl, hydrox
ol Koxy. i CrOURIERIRER 4G asbyn Sty BISEA doegSe ey,
al kyl am no,suBltfdibd b Briifore tifeslbPKMBLdeY CF;, OCF;, alkyl, hydroxy,
hydr oxyal koxy, carboxy, cyano, acyl, al koxycarbonyl,

al kyl t hi o, alfoxy] mtipgnFthylpnediaxyy sthylFiadirty) amishealigdgmino,

acyl am do, | i :
i alkyt RS Rl SRR AR PR Bamo

unsubst i t utaidbxgearbanyh sitkiylthicedkpledplinylpslkglstlphewyl,by

hal ogen, CF3.. | kyl . hydrox: | koxy, nitro., ..
ety enear By ePRg Tt Y S o 4 B f K inaions
di al kyl am nheredtydr oxyal kyl , hydr oxyal koxy, carboxy,
cyano, acyl, 30 al koxycarbonyl, al kylthio,

al kyl sul phi nyl , al kyl sul phonyl, phenoxy, acylam do,

and acyl oxy, he%o@@@%\rﬁﬁﬁ,ihvﬂﬁ& isReuRedd, pélrﬁﬁl}astajcur?tled or fully
|1 C I a

het er ocycl i c group, i s saturated, par

satur at ed dwmsgtyriated, hayingsk tarl@irag atavas/inryghich atdeasol ripgigfom is a N,
atoms in i . i nQ. - 0 _

atom i cip o6 fort SAER LB ETIR eyl ony o times by
nore tines halogbn,halodieyl, cyatoplkyl, aydydlkylalkiioxikoxy, alkoxyalkyl,

al koxycar bonyl , ano, .hal ogenpated al kyl , . nitro, o0xo,
amino, al kyrans huScekter i h AplRgenaind SR, pii; Gigg tmino,

t her eof , Oralkyfankifd,@fi£LY &hinG; @hitpsulSHoAYR hetéfdic §dle, ibSterocyclic-
sat ur at ed, B%rti al | X sat ur at eq(b;r fully unsaturated,
having 5 t 3 OF CAPOLRRYNNS theseqlii'ch at 1east 1 ring

atomis an

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;,
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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10 N, O or S atom which is unsubstituted or

substituted one or nore tines in the heterocyclic

portion by hal ogen, aryl, alkyl, alkoxy, cyano,

hal ogenated al kyl, nitro, oxo, am no, alkylam no,

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

cyan, or conbinations. thereof, 15 nis 0 to 4; and
pharmaceutically acceptable salts thereof. 20 with

the proviso that: at |east, one R4 qr R5 is .an .

al koxyal kylauﬂ’gs‘?‘ﬂ’ég gt(’t ﬁz grhonatoms Aiche's Sithstifitgdpne or more times
unsubst i t UtgthaRges WRS! dricHinBhaBH® tRéredXBN IR rdih BF:Soraly one or more
hal ogen, oxo0, or conbinations thereof 25 wherein

opti onal | y -6HeCBe- gieyps areaeplarelin gachyese by <CHepHaeed"FGr
each case %y CH=CH or -C=C- groups. 149 2. A
compound of Tmulal: 5 R~000 I3 R wherein 15
Rl is alkyl having 1 to 8 carbon atonms wherein

optionally qgne re .- CH2- groups. are repl.ace

in each cad 06%8[‘%@&9:8 3 6?%@9&91%5}%%5?? lsalfrﬁ@%‘“ﬁ’g?ﬂd?{g

1 to 8 car hawstiaitedBnetintdie tifneS b hilbjdl 6:b, ONEOMAFinATVAHE thereof
times 20 by hal ogen, oxo or conbinations thereof .

wher ei n optWhsFAR PRIGEARY ghe ropere -Clhlb-grougs aigseplaged in each

repl aced i n,gagh @aserby < SE=Ghbuper - C=-C groups,
cycl oal kyl havi'ng 3 to 8 carbon atons, which is
unsubstituted or

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,
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,
alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy,

acylamido, and acyloxy, or combinations thereof;
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25 substituted one or nore tinmes by hal ogen, oxo,

al kyl having 1 to 4 carbon atons or conbinations

t hereof, a heterocyclic group, which is saturated,
partially saturated or fully wunsaturated, having 5 to

10 ring atons in which at least 1 ring atomis an 30

N, O or Satom which is unsubstituted or substituted

one or nore tines by hal ogen, aryl, alkyl, alkoxy,

cyano, hal ogenated al kyl, nitro, oxo, am no,

al kyl am no, di al kyl am no, or conbi nations thereof,

aryl having 6 to 14 carbon atoms, which is

unsubst i t UtagfteddcysldSbUp, bitBeh RRBuradsd, ?J iA0F Qaindrhte® sr byly

hal ogen, CF3, 3, aIkyI hydr oxy, koxy, nitro,

met hy| enediu8sduraigd Hiavmgedp d Qying atamppin vligh 3t deashbring atom is a N,
di al kyl am r

cyano. acyl I’aj)c)r E{égiygfg%é é%ﬁSUbQ%%ng%&;bgtﬁtﬁ%d oG @bLRAY% times by
al kyl sul phlhagongn atyydlleyd) qgmyyalko;pnmgm, C)ewy,l airigdmgted alkyl,

and acyl ox or conbln ons 't

i ng 5 ¢ ot SharBub AR Ry faimgr s BioRAp s rgreot. or
5 substituted one or nore tines by halogen CF3, OCF3,

al kyl, hydrox al koxy, nitr met hyl enedi

et hyl enedi éﬁér%%alk& Q4P bl is Swrateféywaétﬁ%ammted or fully

hydr oxyal kyhsanft¥@a hey ks o rﬁ@ramﬁsym M@pﬁ le@CY ting atom is an
al koxycar bonyl, al ky Itﬁ al k

al kyl sul phdhyd or Sptrtemowylch la@r}spg 950 lawéstaetydowor rpere times in
combi nat i ong, ﬁe@e‘%c%% P&I%o b?ﬁ!ﬂ%ﬁ% La b’on ataﬂo@S'e%no

carbocyclic group fav
i S unsubst |hhl¢gamtddrallsyll,hﬁtro taxbeaminoealloylaminoedibikpiaminyy carboxy

hal ogen, al kyl,. . al koxy, nitro, ano, .0x0, . 0O .

o nat i oS Cerhpgiars ekeckul B eBiPRe 1R 581 peigby halogen
carbon at oke, W&, OF BorhbiBatddnk &tydorportion has up to 5
carbon atons, which is unsubstituted or substituted

one or nore tinmes by hal ogen, alkyl, hydroxy, alkoxy,
nitro, nethyl enedi oxy, ethylenedi oxy, am no, _
al kyl am no, di al kyl am no, hydroxyal kyl

hydr oxyal kax§to $andoxy, cyano, acyl, al koxycarbonyl,
al kyl t hi o,

pharmaceutically acceptable salts thereof.
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, 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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20 al kyl sul phi nyl, al kyl sul phonyl, phenoxy, acyl am do,
and acyl oxy, or conbinations thereof, a

het er ocycl i c-al kyl 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, O or Satom which is unsubstituted or substituted
one or nore tines in the heterocyclic portion by

hal ogen, aryl, alkyl, al koxy, cyano, hal ogenated

al kyl ,, nitrp, oxo, al kyl am no, di al kyl am no

car bo oﬁs%ﬂ%wgt%%ﬂ‘gﬂ% sreof and/or substituted in

the al kyl portion by hal ogen, oxo0, cyano, or
conbi nations thereof, © U151 cycl oal kyl al kyl havi ng
@ unsubstituted or

4 to 16 carbon ators, whi

substituted one or nore si by hal ogen, oxo, alkyl .
or conbinations theredf, ' R2¥sS al kwb having 1 to 4
carbon atons, which is|unsubstituted or substﬂ;uted
one or nore tinmes by hal ogen; R3 |? aryl al kyl having 7
to 16 carbon atons which is substityted in the aryl
portion by phenyl and optionally fRirt her substituted
one or nore times by 10 hal ogen, al kyl, hydroxy,
VRSP, nitro, nethyl enedioxy, ethyl enedioxy, am no

al kyl atfi no s &licAlHa¥ing i 16 8 calb¥l bR¥E HeYdin oésw&lmﬁyeé & Wre
car boxy, cyano, acyl, al koxycarbonyl, alkylthi o,

al kyl sul phi-a¥CHz|geeups aregrplasad in egsheasndy, ~EtCHEcyl &86-
or conbina&&&#€ thereof; and 15 nis 0 to 4; and

phar maceuti-calfly acceptable salts thereof. 20 3. A
compound of Forrmula I: RZ, -0 (I) O30 R N3

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; OCF;3, alkyl, hydroxy, alkoxy, nitro,
methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,

hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
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R wherein R is alkyl having | to 8 carbon atons
wherein optionally one or nore 35 -CH2CH2- groups are
repl aced in each case by -CH=CH or -C C groups, 152
al kyl having | to 8 carbon atons which is substituted
one or nore tines by hal ogen, oxo or conbinations

t hereof wherein optionally one or nore -CH2CH2-
groups are replaced in each case by -CH=CH or -C=C
groups, 5 cycloal kyl having 3 to 8 carbon atons, which

i s unsubsti tut ed upstituted pne.or nore tines b
hal ogen, ofhfyﬁt§1°k§li(y]ﬁ'§9&’f§1’ ihj(?'@ulli’g?:lﬁ'rl’ﬂ’é‘ﬁnoxé't Frangdo, ahd
conmbi nat i onsylbkg e edmbihbtichs Ak&focycl i c group, which

is saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atons in which at

least 1 ringak@Mabie®o 18caBoRbtomsdhRiTh MlinSHbsti

ted or
unsubstituted or substituted one or nore tines E&e o
hal ogen, amsybstituiédgre oradrosimes by balogenh@F g Q€iFatadiy/1, hydroxy,

al kyl, nitr (0)¢ am | kylam n di al kyl am. no,

or conbi natalﬁ%) Ag l?ﬁ%r%%?ﬁerfg%éy yﬁtﬁ‘m%?/el%}]od‘ Y Banf'lSlX’lajkyg%ﬂ“SSh
at ons, whi diulkydarins Libaitdxyalkel hpdlroﬁylailﬂ&ix:yt %@éﬂ(ypé}&no,@cyl,
nore tines hal ogen, . 3, al ky ydr ox

al koxy, nit ,xycaﬁt(‘:‘glﬁy!ag‘gggﬁoo%kﬁs‘éPli‘}Qheﬂgﬂlﬁ%le?nyﬁthFFB’,XY’
al kyl am no acghdldeyAichRxy, PYemBiMAbiMhereof,

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

20 al kyl thi o, al kyl sul phi nyl, al kyl sul phonyl, phenoxy,

acyl am do, . i i
Aol ol kyr At g Mifd GG, DALY BRnk 3% FPbarbon atoms
unsubst i t utwichos unsibitituied ot sbsomedene pomerd timesbythalogen, alkyl,

hal , CF OCE3 | kyl hyvd vV, . 2 | , it ,
ot T oned PRy ool o gt Cofiasions Bt ony o

arylalkenyl having 8 to 16 carbon atoms, wherein the alkenyl portion has
up to 5 carbon atoms, which is unsubstituted or substituted one or more
times by halogen, alkyl, hydroxy, alkoxy, nitro, methylenedioxy,
ethylenedioxy, amino, alkylamino, dialkylamino, hydroxyalkyl,
hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, alkylthio,
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,

0Xo0, cyano, or combinations thereof, or
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di al kyl am no, hydroxyal kyl, hydroxyal koxy, carboxy,
cyano, acyl, al koxycarbonyl, al kylthi o,

al kyl sul phi nyl, al kyl sul phonyl, phenoxy, acylam do,
and acyl ox, or conbinations thereof, 153 a partially
unsat urated carbocyclic group having 5 to 14 carbon
atons which is unsubstituted or substituted one or
nore tinmes by hal ogen, al kyl, alkoxy, nitro, cyano,
oxo, or conbinations thereof , 5 arylal kenyl having 8

to 16 b t ein t | k I i. has.
up to 5 cardui BB PoATES E et bR Hpich SslBRined o

substi t ut edubsiiguted o8Xrenort LiffRS bPHalb@nPeey) alkdl ddbombinations
hydr oxy, al koxy, nitro, nethyl enedi oxy,

et hyl enedi di§feofami no, al kyl ami no, di al kyl ani no,
hydr oxyal kyl , hydr oxyal koxy, carboxy, cyano, acyl,
al koxycar bonyl, al kylthio, 10 al kyl sul phi nyl,

al kyl SRl phanglkyl hevimgdxy 4 catbph atenowhighds ersybstiryred e
conmbi nations, thereof: a het.ero l,i c-al kyl group,
which is sat %Stﬁ‘agee“g?“ep"a‘r"%‘?raf‘ﬁ? g%ﬁﬁ?%etned or fully
unsaturated, having 5 to 10 ring atons in which at

| east ring a is.an, 15 N,, O or S atom ich is
uneabel) ¢ utLebIOLhBeRE 7 i eeined dimsnReh i wbeiia e anv
het er ocycl ';fértﬂiﬁrﬂyg}henﬁ)én@ ahtRaaMy fdh¥t subitlidét on&bBEM% times by
cyano, hal ogenatéd al’kyl, nitro, oxo, am no,

al kyl ami no,hatsigen. Rikyh hiyAwXy.clisasaxaitrognethamidingyi @hylenedioxy,

t hereof an [:1 Ut | '

hal ogen, gég§x§§§%%h%#d%@ﬁ%?ﬁ%?ﬁgﬁ%ﬁ%@%?@g%#8g$m§6y¢mﬂmxm
cycl oal kyl alyand, ahyd\alkrxydarbanyl, Glkydthioo alk gisdpbinyl) alkklsulphonyl,
unsubstituted or %ubsfituted ne.or nore times by

hal ogen,  oXBEEHAR 250y EHEPTEIRS BT 25 Re s

al kyl having 1 to 4 carbon atons, which is

unsubstituteg q& gubstituted one or nore tines by
hal ogdh; R33Y ¥ %54

pharmaceutically acceptable salts thereof.

3. A compound of Formula I:
O
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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-C(OR4, -(CH2).C(OR4, -(CH2)"OR5, -(CH2)nSR5,

-(CH2), SO2R4, - (CH2) "NR5R6, -CH2CO2R5, - CH2CONRGRS,

- CH2CONHRS5, - (CH2) "NR6SO2R4, - (CH2) "NR6COR4, or

- CH2CONHSO2R4; 5 R4 is alkyl having 1 to 12 carbon

atonms which is unsubstituted or substituted one or

nore tines by hal ogen, oxo, or conbinations thereof
wherein optionally one or nore -CH2CH2- groups are

repl aced in each case by -CH=CH or -C=-C groups, 10

al koxyal kyl - hayin to 8 carbon atons .ch is .
nsubat ¢ o it L § R omna s ottt Dieghege gy more imes
hal ogen, 0xX%,halyges,¥xBion 8éthBiRstidnk eepsf wheR@! §tidnally one or more
optionally one or nore -CH2CH2- groups are replaced in
each case “BVCHprareppsgre replaged igeaghyase hp-EhetBapkyd=C-
having 3 taq, arbon atons, which is unsubstituted or
substituted one or nore tinmes by hal ogen, oxo, alkyl,

or conbinations thereof, cycloal kyl al kyl having 4 to

16 carbon atons ich i nsuybstituted.or. 20 .

substi ¢ ut ed onaihafhes e AR Al SR wibsugyegpr

or conbi natsubstituted 6y GrGhore difnek b Axlbggh, 6xd, AlkIAhHasd DS 4 carbon
atons, which is unsubstituted or substituted one or

nmore tines ab%i“%w%ﬂcagéﬁ}a“@%‘, SPF3, al kyl, hydroxy,

al koxy, nitro, 25 nethyl enedi oxy, ethyl enedi oxy,

am no, al kyl am no, di al kyl ami no, hydroxyal kyl,

hydr oxyal kd®deterecychio gipup.cyltieibis samyated, parkiabhy saiyrpied or fully

al kyl t hi o, | phi | kyl - .
aIkyIsuIph6%%%%%%@J%§P§¥iﬁﬂgﬁgﬁgﬁyggggﬂﬁbbaéﬁg%ggngamnlwan
aryl sul phorgr® doS aphewbixk is weybsamtalbor substtutet griecorymore times by
conbi nat i ons, t her eqf 0 .155 aryl al kyl hayi 8.to 16 ..
carbon at orfRIO8GHi2EY: ‘flgﬁuﬂé‘ﬂfﬁ'sﬂ%‘ﬁf}éag‘y %Pge‘lﬁlgglt fifRgy @tp, amino,
one or nor eldyldikiso ialkAk@GRNor ddmbindtichsthe@bR Y| |,

hydroxy, al koxy, nitro, nethyl enedi oxy,

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

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, CF; OCFj3, 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,

153



10

15

20

25

di al kyl am no, hydroxyal kyl, hydroxyal koxy, carboxy,
cyano, acyl, 5 al koxycarbonyl, alkylthio,

al kyl sul phi nyl, al kyl sul phonyl, am nosul phonyl ,
phenoxy, acylam do, and acyl oxy, or conbinations
thereof, a heterocyclic group, which is saturated,
partially saturated or fully 10 unsaturated, having 5
to 10 ring atons in which at least 1 ring atomis a N
Oor S aton1 whi ch is unsubstituted or substituted one

or nore nes b hal o , aryl . alk .cyel oal k

Cycl oal kyl ARG FRUFER crishslic Btk haiGi S T4 Gbon atoms
hal ogenat edviadki¢ insubatita@a dakedtimkdddny or fokd @mesBYChalogen, alkyl,
am no, aIkYIanlno di al kyl am no, am nosul phonyl,

het er ocycl @lKoR¥BIRECyaNg, eXa,nr sombinations thessi nat i ons
thereof, or a heterocyclic-al kyl group, which is
saturated, partially saturated or fully wunsaturated,

havi ng 5 t @rﬂl@lkcriyrh bavanDdro 1 capbrinctoras, wWheeein the atkienyl Portion has

atom I S an IO 5(<):ar% on %OI‘DS \mnc SI &nlgutltsgn{fl nds(yr Stl{'lll'{ggg e OI' more

subst i t ut edPond “Brondre 1 nes fe’ e erocyc
portion by timﬂs(bgdml.ogaf vilkyl, dlydepky, aﬂ{dkg)(ryitro,&ylahﬁenedloxy,
hal ogenat e

nitro, m.n al kyl a ,
di al kyl ani ﬁ&*yll IB%S&I;?J“"EH’ a@‘é(%ﬁ}‘ﬁ%td?ag‘ﬁ‘/éa'{‘ﬁ@r@?f“é’ﬁ'&%r
substi t ut edyliRdxid1Ro:3! &M’BO)@OEMnQ nach afk%k%%ﬁfbnyl QPk?lthlo

cyano, or conbinations t hereof is A _alkyl

havi ng 1 téllwisu@élrrwbﬁlwsyip@%ﬂ@@m%st:ylatnailm §ndoﬁ<féloesv, or

nDre CHQQH% repl aced in each case by
bu@ﬁ&ﬁﬁ%g%%e 30 156 al kyl having 1 to 12

carbon atons which is substituted one or nore tines

0y 19T 8 O LA M5 R DD G or

in each CaﬁﬁsMate@HEng 5ab 160 GagGtodisdl Behich 4o 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, 0xo, 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 | to 4 carbon atoms, which is unsubstituted or

substituted one or more times by halogen;
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al koxyal kyl having 3 to 8 carbon atons which is
unsubstituted 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 by -CH=CH or -C=C groups, 10 cycl oal kyl
having 3 to 8 carbon atons, which is unsubstituted or
substituted one or nore tines by hal ogen, oxo, alkyl,
or conbinations thereof, 15 cycloal kyl alkyl having 4

to 16 carbo Q ti e

L L0, o OB e L S RS LR e -

or conbi nat(cg@)gNRfmﬁet@mcozwyk:m@@mRﬁ -toL,daNeERehon
atons, which is u&gp bgtituted or sybstltuted one, 20

or nore ti feH2eYRR¥PBGe(CHORIR GRR-30r ZHJON %:rRoxy,

al koxy, nitro, nethylenedi oxy, ethylenedi oxy, am no,
alkylan1no di al kyl am no, hydroxyal kyl ,
hydroﬂ@alkoxﬂkﬂdawhgﬂypléyamonamuthndiMQnybanbwdyt$mmnumd

al kyl t hi o, IsuI al kyl sul pho

21 Ky sul phoRs it Bate Sai e e G ool agraef wherein
aryl sul phonptibgholy oﬁhenﬁme -CAMG Y Hagrolps adbrepladediathéhXdase by
or conbinations_thereof, arylalkyl having 8 to 16

car bon atonﬁj‘%ﬂidﬁ‘ﬁéchﬂgﬁﬁ§tltuted or substituted
one or nore tines by hal ogen, CF3, OCF3, alkyl,

hydroxy, al koxy, nitro, nethylenedi ox

et hyl enedi @i&goxydhylrﬁ@vmaﬁlw Baafbap atogs W%&h ksunawbstipited or

hydr oxyal ky], ﬁntgl}{gl(f (gﬂ%yc%ar ,&o%}ﬁmlegg{ R u%)(%ﬁf gy}’q?gpmn?bclletrons thereof

alkoxycarbon nyr,
al kyl sul phovi*yel'em d;&?onahy umsaﬂmntren@H;CIﬂ)h @ropy are replaced in each

acyl am do, j%‘ﬁ%&qé% nbinations thereof, a
heterocycllcéS Yo |?ﬂfq “SAMPPat ed, partially
saturated or fully 5 unsaturated, having 5 to 10 ring

atons in mhlch at least 1 ring atomis. a N, Oor S
atom whi clYigalkdaniagi3itaBearbop atomsshichispsahsingsd or

nore times ¢Pitituted 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, CF;, OCFj3, 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 ogen, aryl, alkyl, cycloal kyl, cycl oal kyl al kyl ,

al koxy, al koxyal kyl, cyano, hal ogenated al kyl,

hal ogenat ed al koxy, nitro, oxo, am no, alkylam no,

di al kyl am no, am nosul phonyl, heterocycle,

het erocyclic 10 al kyl, or conbinations thereof, or a
het erocyclic-al kyl group, which is saturated,
partially saturated or fully wunsaturated, having 5 to
10 ring atons in which at least 1 ring atomis an N

0 S h d b d
or more. t1 MRyl 4 TR b R BB BishbgfiRea O

h al ogen, arsybstitétbkyhe orahdt®Xiyhes 6y anlogen) alFo TR Slﬂyl hydroxy,
al kyl , oxq, am no, al kylam no, dial kyl am no,

nitr
car boxy ?lf%l?’f’b‘?lﬁﬁft‘Pffh)éle'ﬂqﬁié‘?’@o‘?thélﬁ'b‘?db?xys%g‘f’t 3lkylagpinop

the al kyl Rﬂilkﬂ%ﬂ?hﬁﬁ&ﬁ&ﬁ&l hy@x’éanlEéé@nQarb@;[y, cyano, aci'
conbi nati ons thereo g havi ng 1 2

carbon at orkoxbieareanyl, @B‘T}’Iltbk"?aﬂlkylsu)‘n@mﬁi allmlselphormhzmz
o oubs, 25 BFSRIRG RIS, SN, s deiii. U pipinions

substitutedhaﬂﬁ'or nore tinmes by hal ogen, oxo, or
conbi nati ons thereof wherein optionally one or nore
- CH2CH2- groups are replaced in each case by -CH=CH

or -C=-C greupscycBOerbhp, vilikowkatulaydd, pavihifgsaturhied 8r fully
carbon atons which is unsubstituted or substituted
one or nor &PFatHEtedRavig BigdR rngatomuin wghhstdeast braeg atomis a N,

thereof wheped QtoﬁpWh%% hﬁ/sugﬁﬁutgﬁ Olnalrb%I_tl:ughl%%r m&r_e CElmes by

groups are replaced in each case -
groups, 5 dpbigomlaky alh)dwm@aﬂcyl,GYQoaihylbkkml atkoms, allwixyadkyl,

:12 I gg: ﬁf)st [ %5‘ aﬁﬁlggenatséﬁgﬁ(ta/'rlf%llan gnale QF all?oxy%{r% oxo amm%y

alkylammo 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,

0X0, cyano, or combinations thereof; and
5 .
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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t hereof, 10 cycl oal kyl al kyl having 4 to 16 carbon
atons, which is unsubstituted or substituted one or
nore tinmes by hal ogen, oxo, al kyl or conbi nations
thereof, aryl having 6 to 14 carbon atons, which is
unsubstituted or substituted one 15 or nore tines by
hal ogen, CF3, OCF3, al kyl, hydroxy, al koxy, nitro,

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

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

cyano, acyl kox r honyl al k lt%&%’ . .

al kyl sul phiai'}vﬂ‘avé?%?%&oﬁ%‘b‘?ﬂw?m%ﬁ”éﬂ substitifed Ang gt more times
and  acyl opy,halges, @xb] dtabindiiatibddah&eds whieeiR byticHally bne or more
having 8 to 16 carbon atons, which is unsubstituted or

subst i t ut edChreHereronns are fepaeeddy epeh Gefehy At3CHopEA=C-

al kyl , hyd@a§%& al koxy, nitro, nethyl enedi oxy,

et hyl enedi oxy, am no, al kylam no, dial kyl am no,

hydr oxyal kyl , hydr oxyal koxy, carboxy, cyano, acyl, 25

al koxycar baonyl | kyl & hi al kyl sul phj n: .
aIkyIsuIphgﬂévyﬂ%HE%SQ§FQbg@y%éﬁ?%gg QE%LEEVF%%WF“%$°T
conbi nat ijom&bdtil&&é(}??ﬁe, or&hd’i&tiﬁﬂégby’ Bil?gblnlgé)m,l Pr cdﬂiﬂiﬁd‘tiohz thereof
saturated, partially saturated or_ fully unsaturated,
having 5 t aﬁﬁfu? Pﬂﬁ’%ﬁ)ﬁﬂ%ﬂ rnetR i cH2Gl2- iseryes are reqlaggd in each
atomis a Nase QFH Soral0- (foups, 3-thienyl,

2-thienyl, 3-tétrahydrofuran), which is unsubstituted

or substituted one or nore tinmes by hal ogen, aryl,

al kyl, 1.5%@'&)5%%?@%15%}@%9%@3 Ins &x&ﬁgﬁ%%ﬁmg@&ed

al kyl , nit am no, am no,

or combi natsulatitut¢hareanimorotimas yebadogenyoid, alkgl, kytombinations
group, which kﬁ saturated, partially saturated or

fully 5 utl%§dirated, having 5 to 10 ring atoms in

which at least 1 ring atomis an N, O or S atom

which is unsybstituted or substituted one o .nore
times in €K Oﬁ@(léﬁaﬂc‘gﬁef}qgc‘* B HHBSP“ﬁaWB’QEHﬁ“‘%&PRﬂ“FUth or
al kyl, al kQupstinfsdte or A& 8RBa6 LELIS Y dxo, Bkl T & cofbMations

am no, al kylam no, dial kyl am no, carboxy
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,

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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or conbi nations thereof and/or substituted in the

al kyl portion by hal ogen, 10 oxo, cyano, or

conbi nations thereof; nis 0 to 4; and 15
pharmaceutically acceptable salts thereof wth the
proviso that: at |east one of R4 and R5 in formula |
is aryl substituted by al kyl sul phonam do, 20

aryl sul phonam do, or hal ogenat ed aryl sul phonam do,
arylal kyl which is substituted by am nosul phonyl, or

a heterocycli.c ichis ubstlt one or pore
times by d B?éa,[jﬂ?lﬁglf g’fyog$ ’gl}pl Y %y@ glp;g”oap%; inations

hal ogenat edha@kdgoxy, am nosuphonyl, heterocycle,
het er ocycl i c-al kyl, or conbinations thereof. 25 4. A
conpound of Formula I: 30 R2RZIO OO R N(I) 3 R

160 wher ei M heRk }’%11@%{%}5{6 wlnmis%igt&hﬁ%gnglﬁ DRl B Rully

wher ei n optlona nor e groups are
repl aced i mneeamiatedalwmrmﬁ toQi8rig-at@ns inGrGsh & leasblipisg atom is a N,

o) or ot & i s U S TRl B 5B stiRis 9RE bl e tines by
t her eof V\hefa&iglen QD%IJ Akl &y,éldan@l Q&clﬁﬂkﬁlalkyﬁ}h&@l@-alckféyauéyl
groups are replaced in e or 1
groups, cy Ve Ry Pgwawiﬁ*g% ha@gsnaé%dradwngﬁsoxwm

I s unsubst 'a'iléillﬁﬁjing rdlalﬁﬂgﬁﬁdot %ﬁl@sﬂﬂlﬁ) gf h@?@fo%yélb IH%&I‘(R‘X’C[IC-

hal ogen, oxo,” al kyl havi ng car atons or
conbi nat i onli;ky[l tos cebinations 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,

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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15 a heterocyclic group, which is saturated, partially
saturated or fully wunsaturated, having 5 to 10 ring
atons in which at least 1 ring atomis an N, 0 or S
atom whi ch is unsubstituted or substituted one or nore
times by hal ogen, aryl, alkyl, alkoxy, cyano,

hal ogenated al kyl, nitro, oxo, amno, 20 alkylam no,
di al kyl am no, or conbinations thereof, aryl having 6
to 14 carbon atons which is unsubstituted or

substituted one r. nore tines by hal ogen, CF3 |

S kyl by ar UVl BsRE S b 8 bom Aoy AR Wisybsttied o

et hyl enedi gxystingsd ok orahdey kiidh BPhaldied, k¥d, dftéibinaons thereof
hydr oxyal kyl , hydr oxyal koxy, carbox cyano, acyl, _.

al koxycar bdHgrein opgiqap|ly ppeor rawey%lzﬁf%mgﬁ%pﬁ are replaced in each
al kyl sul ph RNGLON Y or 28 HRQ, and acyl oxy, or
conbinatiOEEM{m%reof, a?&la]ks#&ﬂgVing 8 to 16 carbon
atonms which is unsubstituted or 30 substituted one or
nore tinmes b | qgen, , 3,..al kyl, .hydr

Koy, oRRAS e A3 caleoh dionfhy Bhloh UGB e or

al kyl am no,substitdtedlomd deyhaaatimes bikslogeny atd vlkyl, or combinations
hydr oxyal koxy, carboxy, cyano, acyl, al koxycarbonyl,
aIkyIthio,t§¥ t sul phi nyl, al kyl sul phonyl, phenoxy,
acyl am do, and acyl oxy, or conbinations thereof, 5 a

partially unsaturated carbocyclic group having 5 to 14
car bon at orfgcloalipialkyl hayingfsiobl$rcathon atpress whishds nasybsiuted or

one or 1mor g gdifiRSq S ARG ﬁHl’C% 2% E%ﬁ#)gena?%;r gr%'le%r;;qoh{b?nations

cyano, 0xo, or conblinations t

havi ng 8 t dghetéofcar bon at ons, wherein the al keny

portion has 10 up to 5 carbon atons, which is
unsubstituted or substituted one or nore tines by

hal ogen, alayilhavify 8r@XY carbbKat¥ins, whith 13,unsubstituted or substituted one

met hyl enedi oxy, .ethyl enedi oxy, i ng, .al kyl am no, .
di al kyl ani r%,ﬂyq%%&h@yalval%e{h 5%9%?&;33% foxggilliay itro,
Ccyano, acy |metﬂ}tlm%§?,r@m¥dedio§§,%&| allkkylamino, dialkylamino,

al kyl sul phi nyl, al kyl sul'phonyl, phenoxy, acyl am do,
and acyl| oxyydgxyalkylclkydsexyatkosysatrsy.eyfno, 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;, 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;,

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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a heterocyclic-al kyl group, which is saturated,
partially saturated or fully wunsaturated, having 5 to
10 ring atons in which at least 1 ring atomis an N
0 or S atom which is unsubstituted or substituted one
or nore times in 20 the heterocyclic portion by

hal ogen, aryl, alkyl, al koxy, cyano, hal ogenated

al kyl, nitro, oxo, am no, alkylam no, dialkylam no,
carboxy or conbinations thereof and/or substituted in

the al kyl pgrtion by hal ogen 0, cyanq, ,or. :
combi nat | ofkekeyearbnybeyine, hrlageepled k! - Higo: org: amino.
to 16 carbaikydnai® didlkaimind, sitobaiatib Bekedf, or

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

or conbinations thereof, R2 is alkyl having 1 to 4
carbon ato G, k .

substitute otr$e gl%nggélﬁ?#gm%q%%rg{gﬁ’; p%ql)t(liaznyF%%mfaéedl—fr fully
al kyl havi mgsaturatedthagmgldan 18rmgetonsan eihnchogy igastnlating/atom is an

one or nor - - _groups are. replaced.in each case.

by - ot b0 OB P RGPl BRFY 8% fimes in
i L o ekl i, o

opt i onal | y P8iRESTsed A nirey ey Bmingy amigp S kypginggcarboxy
in each cagechibinfidnCherddt andoGubQitie® UPhe akYEPRBEKYY halogen,

oGsubft
having 3 to 8 carbon atonms, which is unsubstituted or
subst i t ut e@xerryarsy; opeerebindtipas theyeofial ogen, oxo, al kyl ,
or conbinations thereof, 15 arylalkyl having 7 to 16
carbon atons, which is unsubstituted or substituted
one or nore tines by hal ogen, alkyl, hydroxy, al koxy,
nitro, methyl enedioxy, ethylenedi oxy, am no,
al kyl @i no/® (ﬁgﬁﬁﬁanino, hydr oxyal kyl ,
hydr oxyal koxy, carboxy, cyano, acyl, al koxycarbonyl,

pharmaceutically acceptable salts thereof
with the proviso that:

at least one of R* and R’ in formula I 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:
' Rz/o
O O
|
R' N 0
b
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20 al kyl thi o, al kyl sul phi nyl, al kyl sul phonyl, phenyl,

phenoxy, and acyl oxy, or conbi nations thereof,

het er ocycl i c-al kyl 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, O or Satom which is unsubstituted or substituted

one or nore tines in the heterocyclic portion by

hal ogen, aryl, alkyl, al koxy, cyano, hal ogenated

al kyl, nitro, oxo, am no, alkylam no, dialkylam no,

carboxy or conbinations thereof and/or substituted in

tweerahkyl portion by hal ogen, oxo, cyano, or

conbi nat i ons Lh r eof al kox aIkyI having 3 to 8

car borR at orl%a yl %@gmg t@%@gr on@ w e@gl@f)paonally one or more
-(CH2) , , ORACH; I { N .
- CH2CCRRS, CHCE e rpletidin ggmgse %%ggs%%c
- (CH2) " NR6 GOR®PS: or CH2CONHSC2R4 5 R4 is al kyl having
| to 12 carbon atons which is unsubstituted or

substituted one or nore tinmes by hal ogen, oxo, or
corrbi nat i ontkyl hevienf tohetrkomatomptvhizhds subsinedohe mf)ihere times
- are re Iaced in each case. by b

o SO-G. baRGeet oxhPResRy RS iR g bareicoRsiopalbeRg or more
at oms Whi ChCHSCHR SRk lakeiefiEcddlin efdhatd B E€d=0RE0LLC=C-
nore tinmes by hal ogen, oxo, or conbinations thereof

wher ei n opteI'BW&l |y one or nore - CH2CH2- groups are

repl aced in each case by -CH=CH or -C=-C groups, 15
cycl oal kyl having 3 to 8 carbon atonms, which is
unsubstit utCE‘dodk}’l hguing 8ito tcadbon awnwy whivh és wnsoesitiggd or

hal ogen, Qbstlalté((y orle of mote Hb Ld! gl}t, flaﬁogen (t»poe aff(yf 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,
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; OCF;, alkyl, hydroxy,

alkoxy, nitro, methylenedioxy, ethylenedioxy, amino, alkylamino,
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20 cycl oal kyl al kyl having 4 to 16 carbon atomns, which
IS unsubstituted or substituted one or nore tines by
hal ogen, oxo, al kyl or conbinations thereof, aryl
having 6 to 14 carbon atons, which is unsubstituted or
substituted one 25 or nore tines by hal ogen, CF3,
OCF3, al kyl, hydroxy, al koxy, nitro, nethyl enedi oxy,
et hyl enedi oxy, ami no, al kyl am no, di al kyl am no,

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

al koxycar bopyl], al k hi o sul phi n

21 Kyt 2 photgkytamiey YdsmtsaR X R ERy Gibosonanp sy
hal ogenat ediiaxytarbdnin qn@ﬂhfaSOalkﬁb@pmyh alRGMHIBRID ,ph&Q)xy,
and acyl oxy, or conbinations thereof 164 aryl al kyl
havi ng 8 t gcylgmides Beshacalossor cambemtioas thereefbst i t ut ed or
substituted one or nore tines by hal ogen, CF3, OCF3,

al kyl, hydroxy, al koxy, nitro, nethylenedi oxy,
et hyl enedi omaniadtlmumsntuxateldyhlbmwﬁg grogp bkipg a1to h4)<;arbon atoms,

Y Koyt S S RH TS S sy RO R B e, ats,

al kyl sul phaiixy, niaaidy@wlopmﬂybmbiahmt@xbereac;yl an do,
and acyl oxy, or conbinations thereof, a heterocyclic
group, which is saturated, partially saturated or

ful'ly 10 unsahiésh ﬁgvmé@\/d f@ca’ib&noaté]rg wH%&lﬁthrﬁkehﬁ portion has
which at least 1 ring atomis a N, Oor S atom which

i s unsubst iupue ¢atben gigmst Whigh écunsukstigitedasrsabstityiedonpor more
hal ogen,

K
al koxy, al koxefatl’?k %gen’%y rigl?’hﬁ%oagg&r% teQL K%{{'%ﬁ*l@{édmxy’
hal ogenat e d:tlmlémﬁxysxy,rahtincg alkylaming rdnahlcylamabklﬂdmmkkyl
di al kyl am osul on hete o
et er scycl (RUrSVRRRH BP0 siasy o . i<y Atieagh slkyphis
het erocycl |aﬂcy@dul@l‘ﬂmy@,raﬂ%ul;\dﬁhﬁlhplheﬁoﬁﬁtakﬂﬂ&hﬁﬁ and acyloxy, or
partially sat%rated or fully wunsaturated, having 5 to

10 ring at SAEPIRUGRtREE | east | ring atomis an N,

0O or S atom which is unsubstituted or substituted one

or nore times in 20 the heterocyclic portion by

hal ogen, arafeteredyRl¢-alksl gronpy whishdpsaturated, partially saturated or fully

unsaturated, having 5 to 10 nng 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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hal ogenated al kyl, nitro, oxo, am no, alkylam no,

di al kyl am no, carboxy or conbinations thereof and/or
substituted in the al kyl portion by hal ogen, oxo;
cyano, or conbinations thereof, and 25 R5 is H, alkyl
having 1 to 12 carbon atons wherein optionally one or
nore -CH2CH2- groups are replaced in each case by
-CH=CH or -C=-C groups, 30 165 alkyl having 1 to 12
carbon atonms which is substituted one or nore tines

by hal ggen,. gxo, or conbi nati ons thereof wherein

optioral | y'dHe or nmore -CH2CH2- groups are repl aced
in each case by -CH=CH or -C=-C groups, 5

al koxyal kyl having 3 to 8 carbon atons which is
unsubst i t utaderl Bavings |1 kns§ farbereaiomn @ heieingptienal|ypns gpynore
hal ogen, ox ) ' ' t: LAy, =C.
optionally gﬁéélgzr %Qn%@ég?ééjﬁg%ﬁglng%%(d‘%ge %‘:é}?egf‘a%f i%
each case gooups,CH=CH or -=C- groups, 10 cycl oal kyl
having 3 to 8 carbon atonms, which is unsubstituted or
substituted one or nore tines by hal ogen, oxo, alkyl,
or conbi natalighBavihd B te®Earbdibatéme Whrhky hubks#itited day bngork times
to 16 carbon atons which i s unsubstituted or |

subst i t ut e@YSRLSER OB A comBinatipns therpefgulicreip gptiong{lg gpe or more

or conbi nat. cANSH,-t af h¥dd iR YNNG sEby CCH4cHbPAR=C-
at ons, whichg?E ﬁﬁ%ﬁ%ﬁtf?ﬁ?%d ér subs?it%ted one 20

or nore ti®E¥PBY hal ogen, CF3, OCF3, al kyl, hydroxy,
al koxy, nitro, nethyl enedi oxy, ethylenedi oxy, am no,
al kyl am no, di al kyl am no, hydroxyal kyl

hydr oxyal kexslpalkgirHaeing 3 toBaarbon atopls, walck axyrsabdomutyd or

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

thereof,

arylalkyl having 7 to 16 carbon atoms, which is unsubstituted or
substituted one or more times by halogen, alkyl, hydroxy, alkoxy, nitro,
methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino,
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl,
alkylthio, 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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al kyl t hi o, al kyl sul phinyl, al kyl sul phonyl,

al kyl sul phonam do, aryl sul phonam do, hal ogenat ed
aryl sul phonam do, phenoxy, acylam do, 25 and acyl oxy,
or conbi nations thereof, arylalkyl having 8 to 16
carbon atons, which is unsubstituted or substituted
one or nore tines by hal ogen, CF3, OCF3, alkyl,

hydr oxy, al koxy, nitro, nethyl enedi oxy,

et hyl enedi oxy, am no, al kyl am no, 30 di al kyl am no,
hydr oxyal kyl , hydr oxyal koxy, carboxy, cyano, acyl,

al koxycar bonyl, al kylthi o, alkyl sul phi nyl,

al kyl sul pho(u;(b)R4 l@@Hgm(mn‘t;I @j}QWJRS QCH@){}X&,, (CHZ),,SOZR -
acyl am do, and acy I nati Qns

het er ocycl i(gH p%ﬁd*ﬂ&ﬁi@@ Bs §5It2@9511Re3 SE?Q@%{HIRy
saturated @f E)U{IkVSC%R&'n?@ﬁﬂrﬁ%R“héﬁ”d}EC@N}@Sdz@{”' ng

atons in whic | east ring atomis a N
atom which is unsubstituted or substituted one or

fror e tﬂrmes b%!ky(l Wl uind 100 125 bcm &b ﬁ%lwmccf%? 8s%'b§¥tutbd o substituted

cycl oa kyléi oxYy, oxya
hal ogenat e dnabnkmbx;e thﬁﬁs@g&ﬁhﬁg&d oab,kcﬁ)cymbﬁiatwrts the@¥ef, wherein

amno, alk La di al kyl.am no, am nosul phonyl
het er ocycl &P4 ﬂﬁépaﬁ%m?r& ?%ﬂwﬁr?upaerecra Pt egficase by
t her eof OL(@FQQ{QﬁQgﬁngﬁm?Akyl group, which is

sat ur at ed partially satura ed or fully unsaturated,

having 5 to 10 ring atons in which at least 1 ring

atomis an gll{?ﬁéﬁlgﬁﬁla\ﬁngg %% céﬁ‘ab&?to@ Hﬁ%h‘ S SudhiRee S

substitute t1mes eterocyclic
portion by shia;kiogemneaxrwo,re ainks/by haéd>geox(yxo oy@mahinations thereof

halogenated alk ro, 0Xx0 i al kyl am n
G o byl arm et sRly S o e FER s Brots B8 lieap i cach
substitutedmmmthEkaﬂkyh—QE(LQQMphy hal ogen, oxo,

cyano, or conbinations thereof; 20 R6 is H, alkyl
having 1 to 12 carbon atons wherein optionally one or

nmore - CH2GG8oalky Pisig 3116 8 c@BbRaRhs] WhidRE ur@Seniddd or
-CH=CH or -C=C groups,
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, CF;, 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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25 al kyl having 1 to 12 carbon atons which is
substituted one or nore tines by hal ogen, oxo, or
conbi nati ons thereof wherein optionally one or nore
- CH2CH2- groups are replaced in each case by -CH=CH
or -C=C groups, 30 167 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 hereof wherein optionally one or nore - CH2CH2-

groups are replaced.in each .case by -CHCH or. -C=C
groups, 5 &r\gglggﬁwrng&a@ﬂﬁéa@o[l gt scgpggﬁs unspbRLitutgaorC K
i S unsubst isubdtRete®@bne SRSt tités 8¢ hAIBLen) CFYWEE;! AIRRAShRifoxy,

hal ogen, oxo, al kyl, or conbinations _thereof, i
cycl oal ky! Alkayy, 1ioi Meghulenasiony, ethylpesdioryotraingnleramiso,
unsubst i t Ut 84-Ahmind Ui iy kSR Earbd 1
hal ogen, oxo, %F%ﬂ% gft&%%HHLk?ﬁa? ?Ig’ﬁ%{ mr e%#&%aw’ it
havi ng 6 t alkosycabdiyh atityth®, alpisdphingl, alkglsblghortylit ed or
substituted qne 5 qr ,nore tines. by hal ggen, CE3,. .
ra,  alkyimRraiebSol nR, W yTTie and BeHSY or Sahiggrions
et hyl enedi akgteofam no, 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 phameterodRBaerHp, vAEH RhtdlAited2PihialdFhhRN¥d oPfully
conbi nati ons thereof,‘z% aryl al kyl having '8 to 16 '
carbon at orf@satygated hhaving inte uBgingtaganesdingyhichsajidenst  tingefomis a N,

. ) . i
g ;Sr 8 )r( y ’rmr Z? &}o %‘%“g?‘vth%lg ﬁrgspﬁiltﬁé:tg% 8{%&5§’tlméh %Xé or more times by

et hyl enedi dalpogemniryimlkyd) dygloatkyheycloakylhlkyl, alkbxy alkoxyalkyl,
hydr oxyal k%'yanot%%gé( tael:ld lgﬂ()% ’haf%%cr:n%?e)éiy ’lkoC ?r%?r’o, (%(%}/llﬁlino,
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,

0X0, cyano, or combinations thereof; and
R* isH,
alkyl having 1 to 12 carbon atoms wherein optionally one or more

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

groups,
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25 al koxycar bonyl, al kylthi o, al kyl sul phinyl,

al kyl sul phonyl , phenoxy, acylam do, and acyl oxy, or
conmbi nations thereof; a heterocyclic group, which is
saturated, partially saturated or fully unsaturated,
having 5 to 10 ring atons in which at least 1 ring
atomis a N, 30 0 or S atom which is unsubstituted
or substituted one or nore tinmes by 168 hal ogen, aryl,
al kyl , al koxy, alkoxycarbonyl cyano, halogenated

al kyl nit

or conbi nat? Ekaws} %}’ gg‘f caSlFon ag‘yrﬂ é’rlcgfclﬁ l?slgh‘gelfd%ﬂne%?more times

group, Wwhi dly hakg8igtobtd air&dmbDﬁt‘lbms&héryoﬁﬂﬁdﬂélﬂbﬁdorﬁlly one or more
fully 5 unsaturated having 5 to rin atons in

whi ch at | 6§5eCHR-8ropps afcgiplreedin eacrtr cage By “FatBnpr -C=C-
which is UQ% ;ltuted or substituted one or nore

times in the heterocyclic portion by hal ogen, aryl,

al kyl', al koxy, cyano, hal ogenated aIkyI nitro, oxo,

am no, al kyj,an zﬂle Lﬁ%g% 3L A8n taPo 1S, e hlS 1%rhsubst1]nkte(} or

conbi nati ons ereo /[or su
portion by shbdtlo.gﬁhone](ﬁ note timey by balogan, sxmbr o@hbidations thereof

thereof, n.is or 1. and phar eytically acce hl e
Salt st her tierein qibogply, S iTE o e i gouny a5t gRIBtF IR cach
i's CH3 and ke Hys-dli=¢Hes Red-graips, methyl, ethyl,

n- propyl, isopropyl, sec-butyl, n-butyl, isobutyl,
neopentyl n pentyl, 2- nethylbutyl i sopentyl,

n-hexyl, leQFﬂmavmé %i/{? ngﬁftﬂoﬁy atonfsY @h&ﬂ?@ﬁx?’shbstltuted or

cyclohexyl cycl opent , cyc openty

cycl opr opylsnlmtlhwd, onegy chapp 8mey byrkalbgdn, 02>, ptkohenydmbinations

2- propynyl qethyl 2- butenyl, N-substituted

2- plpera2|nf1é1hyl nor bornyl, 3- tetrahydrofuryl,

2-tetrahydrofuryl, 3- tetrahydrothienyl 2 25

oxacycl opro cl ope 3- oxacyclopenty

chl or oet hylcggl?alﬂ‘%ﬁlgﬁgia\h/’ 4Dt?rp§ carbop afomigyhieh H}H“S“bﬁt‘mted 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,

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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br onmopr opyl, 3-chl oropropyl, or 4-bronmobutyl; (b) when
Rl is cyclopentyl, and R2 is nethyl, then R3 is not

30 H, acetyl, benzyl, 4-hydroxybenzyl,

4- acet oxybenzyl, 4- bronobenzyl, 3, 4-di net hoxybenzyl,
4- et hyl t hi obenzyl, 4 169 cyanobenzyl, 2-am nobenzyl,
3-am nobenzyl, 4- am nobenzyl, 4-dinethylam nobenzyl,
2, 4-di am nobenzyl, 4-am no-3, 5-di net hoxybenzyl ,

3- car boxybenzyl, 3- nethoxycarbonyl benzyl,

4- et hoxycar bon enzyl, 4 5 t hyl sul finyl benzyl . .
4 oty 2 rBRRSRL Phsnry pGHRROyNG eaiie PoaURSiftons
4-ni t r obenzpdreof2, 4- di ni t robenzyl ,

2-ni tro-4-am nobenzyl, 2-am no-4-nitrobenzyl,

nor phol i noet hyl, 2-pyridyl methyl, 3-pyridylnethyl, 4-

pyri dyl met B I [ 4
chl or oqui ngilyH 3? f")r%evtéﬁ‘i/%‘]f’u’% -\??nwdlgg%)%a?g?%{/}?@“yosr%ﬁ&%edlgr fully
subst i t ut edinsaturattdzlmy ingeht tayl0;ring (agdmsih evhidht at ileastOH3ng atom is a N,
R3 is H then i.s_not .net hyl., th .or .butyl: 15
Gy oo R8PS0 Mo eye ol MbsicRd B o mort Pmes by
ijs 19|bUt yl; &iﬁd)lgélﬁ)arwh wkyl RychalkyRRydsstkialkil, alkoxy, alkoxyalkyl,

i fl uoronethyl, then s, not 20 4-am naobenzyl, or
4- ani no- 3, @ymreflﬂ%swgéﬁbw halggengted Aoy Itref Xl

I R2,- Oall@lﬁin&%iﬂ&laﬁﬂn@ ami'ﬁgsulphonyl, 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,

0X0, cyano, or combinations thereof;
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,

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,CHj;- groups are replaced in each case by ~-CH=CH- or -C=C-
groups,
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35 wherein 170 R is alkyl having I to 8 carbon atons
wherein optionally one or nore -CH2CH2- groups are
repl aced in each case by -CH=CH or -C=-C- groups, 5
al kyl having 1 to 8 carbon atons which is substituted
one or nore tines by hal ogen, oxo or conbinations

t hereof wherein optionally one or nore -CH2CH2-
groups are replaced in each case by -CHCH or -C-C
groups, 10 cycl oal kyl having 3 to 8 carbon atons,

whi ch is ungubstityted qr. _substituted, one or re

Lines by hatkaukyIdiesingite §eamapaioms; whistss wisphiiipied or
atoms or caqubitifatd Smsortnie Gfes bRhABEAY, 6%y, Ok tEMBIhAURS thereof
which is saturated, partially saturated or fully 15
unsat ur at edheraw ppigpnslly gnergr horg gCHe Gl grevpasrearplaged in each
least 1 ri I S@. £ atom which is
unsubstitu?%ﬁﬂﬁgqgﬁag?i§hf% %%%ég? nore tines by

hal ogen, aryl, alkyl, al koxy, cyano, hal ogenated

al kyl, nitrg .1.alm no al.kyl am no, . di.al k 1.Nn

o Lonbi nacy SeEkPhef Bt sl R, PaisRal v B i
at oms, Whi ghbstisutedhondxstnhdrel tig@ds by haloget bkd)talkd!, @A €ombihations
nore tines hal ogen, CF3, OCF3, al kyl, hydroxy,

al koxy, nit %ﬂﬁ’nethylenedioxy, et hyl enedi oxy, ani no

al kyl am no, di al kyl am no, hydroxyal kyl

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

al kyl t hi o, catlrglkulalkyhbaving 4 @l ledasionstasms, ¥ hich isarsxistituted or
acyl am do, : .0r Lnat | o
aryl al kyl ﬁg@?ﬁ%g%&%%h gggﬁgﬁ g@gﬁﬁ%bﬁﬁﬁgﬁhﬁgﬁﬁﬁnnmmms
unsubsti t uttkateady substituted one or nore tines by

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

met hyl enedi oxy, et hyl enedi oxy, am no, al kylam no, 30

di al kyl am neyl hbyids @Xy a4 katbon Rtyehs Oxbiah ks@Yubstifudddt ¥ubstituted one

cyano, acyl, 171 alkox¥carbonyl, al kyl t hi o, )
al kyl sul phioRiere Wngs pxshalogssn( i, Oifarabky), 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, 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;

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
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.acylam do, and acyl oxy, or conbi nations thereof, a
partially unsaturated carbocyclic group having 5 to 14
carbon atons, 5 which is unsubstituted or substituted
one or nore times by hal ogen, alkyl, alkoxy, nitro,
cyano, oxo, or conbinations thereof, arylal kenyl
having 8 to 16 carbon atons, wherein the al kenyl
portion has up to 5 carbon atons, which is
unsubstituted or substituted one or nore 10 tines by

hal ogen, al kyl , hydr , al ko nitro,

ot byt eneaiBiggen AN AIReRSy karEREORY, sappadelpgenated alkyl,
di al kyl am mgtro, ldy6lraex @ lakyytaminbyydal o Maink Oatconbatabiexythereof, or
cyano, acyl, al koxycarbonyl, alkylthio,

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

and acyl oXy, heRocyEIRTRk Patrb ) Svhidhas ?ﬂﬁréte&?pa?tially saturated or fully
het erocyclic-al kyl group, which is saturated, . _
partial | y sasamratedchagingfsup|19 ringatrmsuinathech atheget lhgndatpm is an

10 ring at j | C . 1L ' . .
0 or Saton ot S Bnth i ERbuhutd BBHRRE Bl nll gimes in
or nore ti nisheterocychiepbreve bpbylobérs aphralkybnlkoxywlhangen,

aryl, al kyl, al koxy yano, 20 hal ogenated al kyl, .
nitro, oxo,halé?ﬁ?‘}‘i‘ﬁ)e?é %ﬁw%% anging, aikﬂl%mﬁnﬂ ,la@‘emcarboxy

or conbi natok edtabiheInE eercdtdAdbr BQRhiel Ut @€ alk§1 pdtfion by halogen,
al kyl portion by hal ogen, oxo, cyano, or conbi nations

t her eof , 0Xe\YPRAPKGIBPIRLONKEEIE 4 t o 16 car bon

atonms, which is unsubstituted or 25 substituted one

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

thereof, R#s0Qerhklakgl having 1 to 4 carbon atons, which

IS unsubstituted or substituted one or nore tines by

hal ogen; 30 172 R3 is -(CH2),,ORS, -(CH2).SRS5,

- ( CH2 )phtaidcduticall it pptatIRSARES, ther€df2 CO2R5, - CH2CONRGRS,

-(CH2) , NR6SO2R4, - (CH2) "NR6COR4, or - CH2CONHSO2R4;

with the proviso that:

(a) when R?is CH; and R’is 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) when R' 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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5 R4 is alkyl having 1 to 12 carbon atons which is
unsubstututed or substituted one or nore tinmes by

hal ogen, oxo, or conbinations thereof wherein
optionally one or nore -CH2CH2- groups are replaced in
each case by -CH=CH or -C=-C groups, 10 al koxyal kyl
having 3 to 8 carbon atons which is unsubstituted or
substituted one or nore tines by hal ogen, oxo, or

conbi nati ons thereof wherein optionally one or nore

- CH2CH2- groups are re ced, i.n ea

or -C=C- groups, 8%%1ggVV&FEWBV&ﬁﬂzgafﬁmg%B CHggH-
atonms, which is unsukaﬁﬁﬁdbeﬁz@»ﬁ Mlmemtytaﬁhhéséhgd 013&difhinobenzyl,
nore tines by hal ogen, oxo, alkyl, or conbi nat i ons

thereof, cycl oal kyl aHkayrrm%éxﬁr@glemowbemaylc%rmbwmm 3-
whi ch is unsubstitut %th%c%l%n?'w%ﬁi t@&%ﬂlo?%&hgﬂgﬁz&l 4-

ti mes by hal ogen, oxo |nat|ons
aryl having 6 to 14 mmlfmyﬂ]mzyIMnmmyﬂwfonylbenzyl 2-
unsubstituted or subsH&%ute

one , or r | mes oy .. .
nai ogen, CFa, QoFa,  MYPR AR BRSrRed) Ry R 2ot digigrobensy,
met hyl enedi oxy, et hyrzeme@m@mobamoz syl Aoy

di al kyl am no, hydroxyal k yd | kox car Xy
cyano, acyl, aIkoxyc&%ﬁﬂﬁ%Poagﬂii?W%ﬁdeh% 3-pyri ﬂHWHWL4'
al kyl sul phinyl, al ky%ﬁ%ﬁﬂﬁemyi 4- (@Jdﬁxs}oﬁuhﬁmﬁmﬂ% (7-

aryl sul phonam do, ogenated ary | phonam d

phenoxy, acyl am do, Ch‘ﬁ@%@?b’@%}ﬁth%ﬂ wdﬂﬂoﬁmqth}ﬁ@r substituted
t hereof, 30 173 aryl g 8 to 16 carbon atons,
which is unsubstitut?ﬂiﬁ%ymé/t tltuted one or nore

ti mes by hal ogen, CF3, OCF3, al kyl, hydroxy, al koxy,

nitro, nethyl enedi ox et hylenedj oxy, am.nQ, ..
al kyl ami no, ~ di al kyl (0 ‘ﬁ%?‘y‘%nya?giaﬂ%@‘?w%"“‘ is not methyl,

hydr oxyal koxy, car boxyl, eyeigl; acyl, 5 al koxycarbonyl,

al kyl t hi o, al kyl sul phi nyl, al kyl sul phonyl,

am nosul phonyl, phenoxy, acylam do, and acyl oxy, or
conmbi nati ons (d) whenR*is H, then R' and R? are not both ethyl or

isobutyl; and

(¢) when R and R? are both difluoromethyl, then R? is not

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

5. A compound of Formula II:
Rz/o
o) 0]
(I
R )
R
wherein
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thereof, a heterocyclic group, which is saturated,
partially saturated or fully 10 unsaturated, having 5
to 10 ring atons in which at least 1 ring atomis a N
O or S atom which is unsubstituted or substituted one
or nore times by halogen, aryl, alkyl, cycloalkyl,
cycl oal kyl al kyl, al koxy, al koxyal kyl, cyano,

hal ogenat ed al kyl, hal ogenated al koxy, nitro, oxo,

am no, al kyl am no, di al kyl am no, am nosul phonyl,

het er ggiycl e t.erocycli,c 15 al kyl ., or. conbi nati ons
Cheredf - on ARRIBURE R Fieatan Ripmegihsiin SRRTEHY oae of more
saturat ed, -gabCH@! dryups atdreplaedd ifeadhidabd/by LOBAEHE 3% EC=C-
having 5 to 10 ring atons In which at least 1 ring
atomis an 8NP0 or S atom which is unsubstituted or
substituted one or nore tines in 20 the heterocyclic
portion by hal ogen, aryl, alkyl, alkoxy, cyano,

hal ogenat edlkyl kaping hia § earbexasomawihied,is substjtutedione or more times
di al kyl am no, rbox e I nations. thereof d/ ar
subst iyt ut e% 9ihﬁﬁ)%ﬁné oé%{ l?&?onf)%r %8 A al?{/eo zﬁvlhgr ‘e“n‘,’p%"{%@g‘/, one or more
cyan, or coGH,OH}-igaopshaeplated iarath2asdpy HGHHCHabkyt=C-
having 1 to 12 carbon atons wherein optionally one or
more -CH2EPPSgroups are replaced in each case by
-CH=CH or -G =C groups, 30 174 alkyl having 1 to 12
carbon atons which is substituted one or nore tines

by hal ogen cygdrakyldavingdisp §satbon gtomsewhish isunsbstiuted or

optionally r - Ck - p I . ac

in each cassg&(@)t}ﬁ gdﬁﬁmoé%% 5@%@%55""&&&%’[ %gé(@alle%yﬁ carbon
havi ng 3 t atdBnscarchmbinatiomsgherbofch i s unsubstituted or
substituted one or nore tinmes by hal ogen, oxo, or

conbi nations thereof wherein optionally one or nore

- CH2CH2-  gratkRsocti: #rowmp, afch is BatBRAEI, 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, 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; 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 OCFj, alkyl, hydroxy,
alkoxy, nitro, methylenedioxy, ethylenedioxy, amino, alkylamino,

dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl,
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case by -CH=CH or -C=C groups, 10 cycl oal kyl having
3 to 8 carbon atonms, which is unsubstituted or
substituted one or nore tines by hal ogen, oxo, alkyl,
or conbi nations thereof, 15 cycl oal kyl al kyl having 4
to 16 carbon atons, which is unsubstituted or
substituted one or nore tines by hal ogen, oxo, alkyl
or conbinations thereof, aryl having 6 to 14 carbon
atons, which is unsubstituted or substituted one 20

2l Koy ni T ea B AL By PRy RGPS L ke

al kyl am no,acdamidey hildchoxy, dtydmdimabieithereof,
hydr oxyal koxy, carboxy, cyano, acyl, al koxycarbonyl,
al kyl t hi o, al kyl sul phinyl, al kyl sul phonyl,

al kyl sul phonam 9 unsddiriled %ﬂBQ@Eﬁ%gygp hggh%ggm bon atoms,

aryl sul phonam do; phenoxy, acyl am acyl oxy,
or conbi natwhielsis uhebetthted ar pubatitagdd ong i mgredimes biythalogen, alkyl,
carbon ato whi.ch i s unsubstitg&ed or sgbstituted

one or noré c’le(fensltr%fyﬁl}ﬂ’ 86%r?,r ¢ at&fﬁé‘}er‘:‘fl kyl ,

hydroxy, al koxy, nitro, nethyl enedi oxy,

et hyl enedi oxy,.. am po,. al ky] am no, 30 di al kyl am no,

hydr oxyal kyf ks B {%Hi ) CAERAGIYS, VgERTbihe kg1 portion has
al koxycar bepyb 5 cadbbiy hiohisOwhieh knSwbsRRitédydr substituted one or more
al kyl sul phonyl, 175 am nosul phonyl, phenoxy,

acyl am do, tieg bxdglogsay alkyl, hydreky.reditoxgmytrorhrthyerfedioxy,
het er ocycl i j: i r nart
sat ur at gd g&%ﬁ%gx%%r@ta %‘?gﬁgﬁd# dﬁ%@?annélﬂg’ l{l}}gpd f%éﬁ}( ?’lhg

atons i n whiydtoxgtlkdxyastrbdxyr cyago adcghaikexygatbonylCaliyltito,
atom which.,i nsubst.ituted qr .substituyted one or

rore t 1 oo BT AP PRI, bliiip iR s&toxy, or
cycl oal kyl abkpinatiedskmesyor; al koxyal kyl,  cyano,

hal ogenat ed al kyl, hal ogenated al koxy, nitro, oxo,

am no, al kyl am no, di al kyl am no, am nosul phonyl,

het er ocycl g heREISGEIRCMRIN oup, 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
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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10 al kyl, or conbinations thereof, or a

het erocyclic-al kyl group, which is saturated,
partially saturated or fully wunsaturated, having 5 to
10 ring atons in which at least 1 ring atomis an N
0O or S atom which is unsubstituted or substituted one
or nore tinmes in 15 the heterocyclic portion by

hal ogen, aryl, alkyl, al koxy, cyano, hal ogenated

al kyl, nitro, oxo, am no, alkylam no, dialkylam no,

carboxys or. ¢ | naki ther | Qr Ssti,b [ 5
Che aikyl B TRhORy Farauth, (CHrboou G e Kb,
conbi nat i OFGHAJONRW’, -(CH,)RIRISOR, -aCHYINRWORYo- t 0 12
carbon atons wherein gptionally one or nore -CH2CH2-
groups ar e GHGIONEIOR: each case by -CH=CH or -C=C
groups, 25 alkyl having 1 to 12 carbon atons which is
substltuted one or nore tines by hal ogen, oxo, or

conbi rRdt i onsalkhlélaemg IWhérZ@anbomptomn'dmlylscunwbstrunn@m substituted

- CH2CH2- groups are re ced in _each c
or - o ¢ B R A s af i bR Ry b herein
car bon at Olmtlwﬁldll@h)nb or MBMIZCHQI @dumrare fepliséd inwaéitlcase by

" one or norggﬁﬁqﬁf Io en, o0xo, or conbi nati ons
t her eof dﬁtl aﬂ‘Vpﬁne or nore - CH2CH2-

groups are replaced in each case by -CH=CH or -C=C
groups, 5 cycloalkyl having 3 to 8 carbon atoms, which
is unsubst iafkpxgalkgrhaving Boe Stoatben aioms whichiy ensubstiaedyr

hal ogen, Fl&st %tﬁy be &' &9 m]e_g% hzﬁg en, b ro?@é%blill%mns thereof

cycloalkyla aV|ng car bon’ at s
unsubstit ut\ﬂd:remm optsumbBy Dnamenloxe REHgCHv@raups areasplbged in each

hal ogen, - oxg,, @l lewh O GO0

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,
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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thereof, aryl having 6 to 14 carbon atons, which is
unsubstituted or substituted one or nore tinmes by
hal ogen, CF3, OCF3, al kyl, hydroxy, al koxy, nitro, 15
nmet hyl enedi oxy, ethyl enedi oxy, am no, al kyl am no,

di al kyl am no, hydroxyal kyl, hydroxyal koxy, carboxy,
cyano, acyl, al koxycarbonyl, alkylthio,

al kyl sul phi nyl, al kyl sul phonyl, phenoxy, acyl am do,
and acyl oxy, or conbinations thereof, 20 arylal kyl

cubst 1t ut e e VA AP Rt Rp Oy SR el ge

al kyl, hydrsaigfitute@be®t¥nor@iitne®by FEbESN| €FE BAPsYyalkyl, hydroxy,
et hyl enedi oxy, ami no, al kyl am no di al kyl am no, )
hydr oxyal k;ﬁﬂlsoxwmr@mhﬂela@ﬁ}oxaa?tbﬂ%Ig&d}%ya%po,a?élybrlemmo,

al koxycar bQﬁ%ﬂ(ylarﬁ:n%}’lll}ld%@alk@glg%%it%ylla@ltﬂx%’éavrboxy, cyano, acyl,

al kyl sul phonyl”, phenoxy, 25 am do, "and acyloxy, or
conbi nat i ordkoxfeartaniyl, atkyltbioezlsgwdphioylgalsyipulpbdrivth i s

saturated, parti lv.saturated,or..full unsat ur at.e
aving 5 1 VARG, S euby Bt Fhihthons

atomis a hhered, or S atom, which is unsubstituted or
substituted one or nore tinmes by 30 hal ogen, aryl,
al kyl, al koxy, al koxycarbonyl, cyano, hal ogenat ed

al kyl',  ni ta'fter&Blic @B QvhiéH & ¥hBFatdaOparthlB) JaMIrAB8A HOfully
or conbinations thereof, or 177 a he?etocycllc-alkyl )
group, whi clsdterateds havingedo 19aingiagimsyin el deagt bring atom is a N,
fully uns . I I NG ' [

a1 Gast 10 g S RRN Gl ydol WG @B b iptE s by
unsubst i t uthelbgen, asujmkyl aycledlkygh eydoalkylalkyl aliesy, atkoxgalkyl,

t he heterocycli ortjqn.by.hal o , qaryl,. al kyl, .

al koxy, cydnane: fuPggaisd Py iiosrmicd ke, aid, oxbnimipo.

al kyl am no aliglamhiky,|ddiky18mine pdrRia¥ 30 1pHYhyIG BEBIoBRIIE, BB&rocyclic-
t hereof and/or substituted in the alkyl portion by

hal ogen, X1 cegambinatinns dhssenfrit i ons” t hereof, 10
wherein if R3 is -CHZCONR6R5, R6 is other than H n

is O to 4; and 15 pharnmaceutically acceptable salts
t 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, nitro, oxo, amino, alkylamino, dialkylamino, carboxy
or combinations thereof and/or substituted in the alkyl portion by halogen,

0X0, cyano, or combinations thereof; and
5 .
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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6. A conpound selected from 4-[4-Mthoxy-3

- (4- met hoxyphenoxy) phenyl ] -2-pyrrolidone,

4-[ 4- Met hoxy- 3- ( 3-t hi enyl oxy) phenyl ] - 2- pyrrol i done,

20

4-[ 3- (4- Fl uor ophenoxy) - 4- net hoxyphenyl ] - 2- pyrrol i done,

4- (3-(3-Cycl ohexyl - |

- propyl oxy) - 4- net hoxyphenyl ) - 2- pyrrol i done,

4-(4-N®thoxy 3 -(2- phenylethoxy)phenyl)-z-p yrro

l_ Ip(r:igggxy) D P{E \}uggo )g)ﬂ’ E he(r)%é w}{ich is substituted one or more times
4-(3-Cyclo lb' e Yoxf; cffﬁ:bﬁl‘BiﬁéBB@srlﬁér):of wherein optionally one or more
1-(2- chloro quorobenzyI) 2-pyrrolidone, g

4- ( 3- cycl opEMeGHoxggoups aes tepbegeshia sgah case et GHRGHapbdrRe-
met hyl - 2- pyp e ol.i done,

4- (3-Cyclo en y]oxy 4- met hoxyphenyl ) - 1- cyanonet hyl - 2-p
yrrolidone,

;‘;r 5 gl %SLSD \}al%}%avm”%tt'é‘ %XCXR)I?)SQ orr}s whlcx(l"s! ORE Qsttiﬁtéc? o

4| )( 32Q/C| Oﬁlﬁmtdﬂﬁt@d(ynedorﬁﬁirb P B Axbyen] oxd} o B tRDE ARreof
y pyrrol.idaone

4('S) - ( 3- Oy cYRspER PRHwRYY a0amprmers r SRt Ho gme AT rpplacednip pach
2- (6- met hyl Ry iAWt P e 38 —C=C- groups,

am nocar bonyl net hyl )-2-pyrrolidone, 1-(N-(2,3

-Di f1 uor ophenyl ) -am nocar bonyl net hyl ) - 4(S) - (4- met hoxy-

|3| ((:lgn(eR) t Etycl%alky 7hav1hn)écgrt8 8 clérb%g%to%lsxx'}lféﬂ(?p YhshbRimRYd 60
4(S)-(4- I\/Etshbsnyutad &(eQ)r-mc&t tialey by bilogennyx@xikyh enyémbihat{ons
N- ( 2- net hyl Fe‘:fg

am nocar bort thyl) 2-pyrrol i done,

4(S) - (4- Met hoxy- 3-3

(R) - tetrahydrofuranyloxyphenyl) (N-(2- (6 met hyl pyri d
inyl))- 5 ZxiRelkuabiyhbavinghiol bp. Czrbﬁp,amq, is whbstituted or

physi ol 0gi Gabdiyutaf GRRIHre tlﬁﬁ.k by hilb%é’ 6o, a%?&%oﬁlbﬁrﬁmons
each case the conpound can be 1n the form of

m xt ure of theveeft i oners such as the racemate or a

m xture of diastereoners, or can be in the formof a
singl e enantionmer or a S|ngle di astereoner. 10 7. A
conpound sekr@dkeiedg 5nen# carbon atoms, which is unsubstituted or substituted one

(4S) - 4- ( 3- cI 0 ent%I ogl(%wnaih% ?k)}ilgydrox 281 )Eyh Ib

enzyl)-2-p
-(2-Chlor obﬁmyéﬁeﬂ&)xﬁtw@ﬂeqmptAfhlﬁayméywmﬁlb QYRGB o)

-2-pyrrolidone,

(4S) - 1- (4- d}yﬂwwbﬂzwcyrowatl@xx,ferb@pmyy%ﬁyymalh@tymfkwl
henyl) - 2- Py ithlod9REisulphi Iphonamid
(45)- 1 (o GPBRL B Ioniphipy) alkylsupbonst Joptnanithy,
henyl ) - 2- pyrylsilplboamido, halogenated arylsulphonamldo 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;, OCFj3, alkyl, hydroxy,
alkoxy, nitro, methylenedioxy, ethylenedioxy, amino, alkylamino,
dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl,
alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl,
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15

(4S) - 4- (3-Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- ( 3- met hoxy
benzyl ) - 2-pyrrolidone,

(4S) - 4- (3- Cycl opent yl oxy- 4- net hoxyphenyl )-1-(2-fl uorob
enzyl ) - 2-pyrrolidone,

(4S) - 4- (3-Cycl opent yl oxy- 4- met hoxyphenyl)-1-(3-fl uorob
enzyl)-2-pyrrolidone,

(4S)-4-(3- Cyclopentyloxy 4- met hoxyphenyl ) - 1- (4-fl uorob
enz I) 2-pyrr.o @ﬁ L oh

( 45) 1- (4- 69%065 99l hgnexy. aexlamidering asxxy orEoRBRgtTS
enyl ) - 2- pynkébdfdone, 20

(4S) - 4- (3- Cycl opent yl oxy- 4- net hoxyphenyl )-1-(2-trifluo
ronmet hyl benzyl ) - 2- pyrrol i done,

(49) - 4- (3- Qiel &&%Méﬁﬁy W%E{Pfs@?cﬁ%??éa?ﬂéﬂiiny shuirhtdd or fully
-trifluoronethyl benzyl)-2-pyrro one,

(4S) - 4-( 3- @yeﬂn@p@dxlyalvmgyim 1QwingasoppshierwHigh dt1¢adt t ring htom is a N,
romet hyl be 2- |don

(45) - 1-( 3, ?%l §s Pl I uor o?‘relfshl ?twtﬁ%yﬁ S)Ubﬁmt":?dc?g}%? JBETsines by
oxy- 4- met haxvphe ran,)a-HZylmM‘cro@lldyU @P€loalkylblkyl, alkoxy, alkoxyalkyl,
(45)-4-(3- cIoB% | o ﬁ -4- et hoxyphenyl )-1-(3,4-diflu

or obenzyl ) € 3lggenats él yl, halogenated a koxy, nitro, 0xo, amino,

(49)-4-(3- %&Hﬁ@t&e{lﬁﬁ%ﬁﬂmnﬁﬁﬁgﬂﬁnﬁ'yy hterbe{ e, e dchblic-

or obenzyl)-2-pyrrolidone,

(4S) - 4- ( 3- @@f@pé@fpym@twlsmemfmxyphenw )-1-(2,4-diflu

or obenzyl ) - 2- pyrrol i done,
(4S)-4-(3-Cyclopentyloxy-4-nethoxypheny|)-1-(2,6-dif|u

or obenzyl ) -azegyraydlid-albylezroup, which is saturated, partlally saturated or fully

(()fg)b;aﬁ-zgllsi Cl 0 ﬁ%@,}%&%{ééﬁ toégmng%%(f}ﬁ?s 1%%211 at le(ast Iring ;tlorlr'll is an
( 482 h1 ( 2h®j|(]JdSI<E fotnl Wﬂlfcﬂbﬁlﬁ}isﬁbs)tmﬁec( Or P& P& BhY braxdre 4imes in
- met hoxyphe rro

(4S) - 4- ( 3- &%}%ﬁﬁ%ﬁf iyrf Be&}oagwg%lﬂ%sw ARLNY..alkory, crapesch|

or obenzyl ) hétopdHated a'll@q’ Nfitro, oké amino, alkylamino, dialkylamino, carboxy
(4S)-1-(4-tert-Butyl benzyl’)-4-(3-cyclopentyl oxy- 4- nét h
oxypheny!| ) opcqsphipgiang gheeeof and/or substituted in the alkyl portion by halogen,
(49) - 4- (3- Gy6] RGTLY LMdtadbioRE Lagekpheny!) - 1- ethyl - 2- py
rrolidone,

(4S)-4-(3-Cycl opent yl oxy- 4- nmet hoxyphenyl ) - 1- propyl - 2-p

yrrolzgone
(4S) - 4% ( 3- E&%1opentyloxy 4- met hoxyphenyl ) - 1- but yl - 2- py
rrolidone,

(4S)-4-(3 Iopent | 0x met hoxy Ehen Iz

- (2- met hox%ﬁyhm"}n@ gc(grhoa@ﬁgns wherein’op 1onally one or more
(4S)-4-(3- Qzﬁg@f@ze rg}adp%ae 15138 IR X YRR Iy ~CréEHPHEE®R
enzyl ) - 2-pyrrolidone,

(4R) - 4- ( 3- @papent yl oxy- 4- net hoxyphenyl ) -1-(2-nethyl b
enzyl)-2-pyrrolidone,

(4R) - 1- (2- Chl orobenzyl ) - 4- (3-cycl opent yl oxy- 4- met hoxyp
henyl ) 2 pyﬂdybhaivﬁifglbto 12 carbon atoms which is substituted one or more times
giﬁ;l ) - 2- pgh Ehgl%g%g Hég %601(1&1%1& I(l)egeor}‘t kle(r)e)i oétlor;rlgh? 81)1(6y (?r more
)1 (2 3- Chl O:r O(SH{(,ZHJ - lprdtpb reGYSIhQRgR tah4ade ¥y NEfhoMy e -

pyrrol i done

(4R) - 4- ( 3- ePBdpent yl oxy- 4- net hoxyphenyl ) - 1- ( 3- net hoxy

benzyl ) - 2-pyrrolidone,
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(4R) - 4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) -1-(2-fl uorob
enzyl ) -2-pyrrolidone,

(4R) - 4- ( 3- Cycl opent yl oxy- 4- net hoxyphenyl ) - 1- (3-fl uorob
enzyl ) - 2-pyrrolidone,

(4R) - 4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) -1- (4-fl uorob
enzyl)-2-pyrrolidone, 15

(4R) - 4- (3- Cycl opent yl oxy- 4- net hoxyphenyl )-1-(2-trifluo
ronethylbenzyl) 2- pyrrolidone

5 ngr{\)si ﬁ;u( g_e ﬁgﬂ&é&lﬁ% 8(§r? Igr?)a(l ot heanjc?n isun Ebsttiutf]:c(; gro
(4R) - 4- ( 3- Gubdtiopedsnd amyorénmeﬁ bpKapFRNyta, ol cdmibifdtiohk thereof
ronet hyl benzyl ).- 2- pyrrol i done,

(4R) - 1- ( 3, Svhisreip pptidrally PRERITRQTE YRR Browps areasrlpcsd dmgach
yl oxy- 4- methoxyphanytp- dfene, 20
(4R)-4-(3-C§/c|openty(::ox‘yg/r-_‘%'gc'r agyphenyl) 1-(3,4-diflu
or obenzyl ) - 2- pyrrol i done,

(4R) - 4-(3- %& Qﬁg?ﬂ] llalg)gyto% gg(o}/r%hv%ﬂ%lx}s uns&bs‘tﬂ'.iut fl u

or obenzyl)
(4R) - 4- ( 3- @kisltmpehdigﬂ anmord tines bphalpdeanyio) alkyl, 3r ontbihdtions

orobenzyl)é§%gﬁrrol|done,

(4R) - 4- (3- pent yl oxy- 4- met hoxyphenyl )-1-(2,6-diflu
or obenzyl ) - 2-pyrrolidone,

(4R) - 4- (3- Cycl opent yl oxy met hoxyphenyl )-1-(2,3-diflu
or obenzyl ) cgclpyﬁyléﬂkybl@ﬂyg)g dtg 16 carbon atoms which is unsubstituted or

4R) - 1- ( 2- | t
f nrez o ox§/ oh gﬁ%’sﬁ)ﬁﬁaﬁ%{?rdg‘o o‘i’@ﬁﬁ%é’ by Ridfoder; GC hRDESH Y hBiMiidns

(4R) - 4- ( 3- Gthﬂbentyloxy 4 nethoxyphenyl) 1- (3, 4-dich
or obenzyl) - rro e . . .

(AR < 1- L B0 PRI SRSy bon stoms ych s sasbginyieg onsyhatigped one
oxyphenyl) -errj@yd’ tiratd l@dﬂﬂbgen, CF;, OCF;, alkyl, hydroxy, alkoxy, nitro,

(484 (3 Ol BRI, Qe T R S i, Sl 1a2ipy

(4R) - 4-(3- Qj@ﬂoﬁpﬁmyﬁﬁwmw Rerky ) Do) adkl, RIIRRYE arBor1,

yrrolidone,

(4R) - 4- ( 3- @Wltblseﬂkwldwnﬂ aHsylBRgsty b phenoxy. dsiteytide apg/

rrolidone,
(4R) - 4- ( 3- ELP L e oinations therael, v phenyl ) - 1- ( 2- met hoxy

et hyl) - 2- pyrrolldone 180

g ? 5) pﬁeﬁ; %ﬁﬁgﬁ%wﬁ%l&g@/ 6€ F%Eﬁt;{ggtér\ﬁ? WM & undubstituted or
(45) - 4- (3- QuitinioartlopKprdites ohalqanaFs) OLFL NIGE by,

nmet hyl pheny] ) - an1nocarbony|neth )-2-pyrralidagne,
(4R) - 4- ( 3- KB Jredixlensd %Y’W&Wé'ﬁw)amlnq Rikylangng;

ZEE gylgmjﬂgiegugé%yﬁ'i%lgm @@ﬁﬁ?mﬂ}’hﬁﬂeﬁ&@él%x? oqwo&galaygwgc 1,
nyl ) - am no@&ﬁbmﬁwoﬁﬁh hlyb’bthlo,zalbglwmlil)d(ﬁibylsu(lphonyl PKCHOXY,

§/I4§%1er41fyl( ;3’ i %ﬁlﬂgﬁg,@&él a%%xﬂ, o’rT‘é&HQBﬁXtE’Jh‘i rt]t}/eréof,l (N-(2-meth
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, 0xo, amino, alkylamino, dialkylamino, or combinations thereof, or
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am nocar bonyl net hyl ) - 2- pyrrol i done, 10

(4S) - 4- (3-Cycl opent yl oxy-4- net hoxyphenyl )-1-(N-(2-neth

yl phenyl ) am nocar bonyl net hyl )-2-pyrro |idone,

4- ( 3- Cycl opent yl oxy- 4- net hoxyphenyl )-1-(N- (2, 3-di fl uor
ophenyl ) - am nocar bonyl net hyl ) - 2- pyrrol i done,

4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- (N- (3-chl or ophe

nyl ) - am nocar bonyl net hyl )- 15 2-pyrroli done,

4- (3- Cycl opent yl oxy- 4- net hoxyphenyl )-1- (N (4-pyridyl)-

am nocar bonyl net hyl ) -2- pyrrolidone,

4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- (N- (4- net hoxyph
enyl ) - am nagerosoNE-aRYharodp, N & QAtLARIACpartidB; saturated or fully
4- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 1- (N- (4- chl or o- 2-

f I uor ophenyiPjatéiHeAokaygontp| LPEtngAguDingyitshhitleash bring atom is an
4- (3- Cycl opemns ¥l 9Xbaft Wmhhgﬁﬂdﬁgﬁmﬁlea onlsdbght(n%d TRE BYhBR&imes in
nyl) - an1nocarbony|nethy|) 2-pyrrolidone,

4- (3-Cycl opshmhqt«rrgwham@pmbxylpl@enyIayyl,lall(ylb glikoxyetyapd,phe

nyl ) - am no y. r L done

2 (5 Oyel op s AR S, REY! SRR ity i appeory

yI ) - am noc air bomnyinatkdns thereoT-angr subkiitdaden the alkyl pOI'tht(l by halogen,
4- (3- Cycl opent yl oxy-4-dj fl uor ognet hoxyphenyl )-1- (N (2,3

-di f 1 uor opHFERYIYFIARY ﬁ%‘ni"é‘éﬁ‘%‘éﬁl% thyl)-2-pyrrolidone,

30

4(S) - (3- Cycl opent yl.oxy- 4-di f1 uqr opret hoxyphenyl ) - 1- (N
2( ()6 fTet %|W?q1@ l§ )1s yCHZCONRéjcg gTIES other ¥hgn H; yl)-1- (N
am nocar bonyl met hyl ) - 2- pyrrol i done, 181

4(S) - (4- Met hoxy- 3- (3

(R) - tetrahydrofuranyloxy)phenyl)-1-(N—(2-(6-nethy|pyri
dyl)) - an1nog§r ﬁ]nethyl)-z-pyrrolidone, 1-(N-(2,3
-D'fluoropﬁe nocar bonyl met hyl ) - 4(S) - (4- met hoxy-
3-(3 (R) - tetra hydr of ur anyl oxy) phenyl ) - 2- pyrrol i done,
51

( N- ( Phepnasgitically pecapiable salfs thereal bony! met hyl ) - 4( ') - ( 3-
cycl opentyl oxy- 4-

6. A compound selected from:
4-[4-Methoxy-3-(4-methoxyphenoxy)phenyl]-2-pyrrolidone,
4-[4-Methoxy-3-(3-thienyloxy)phenyl]-2-pyrrolidone,
4-[3-(4-Fluorophenoxy)-4-methoxyphenyl]-2-pyrrolidone,
4-(3-(3-Cyclohexyl-1-propyloxy)-4-methoxyphenyl)-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-Cyclopentyloxy-4-methoxyphenyl)-1-cyclopentyl-2-pyrrolidone,
4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(4-methoxybenzoyl)-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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met hoxyphenyl ) - 2- pyrrol i done,

4(S) - (3- Cycl opent yl oxy- 4- met hoxyphenyl )-1-(N-(2-(6-eth
yl pyridyl))- am nocarbonyl net hyl)-2-pyrrolidone,

4(S) - (3- Cycl opent yl oxy- 4- met hoxyphenyl )-1-(N-(2-(4, 6-d
i met hyl pyridyl))- 10

am nocar bonyl net hyl ) - 2-pyrrol i done, 1
-(N-(2-(6-Bromopyridyl))-am nocarbonyl net hyl )-4(S) - ( 3-
cycl opentyl oxy-4- net hoxyphenyl)-2-pyrrolidone,

ﬁh&®aﬁé9§g%5é8%8§¥££%¥h&%ﬁgninocarbonylnethyl)-4(S)-(4

LBy-phyrtok y3BIR)-exhRiefydn) ok yphenyigl1 L @D @emethitphenyl)-
4(S)-(4-thhq§ﬁ%3-(3(R -t et rahydr of ur anyl oxy) phenyl ) -1

-qmineearhany Aty b dypparolidone,

; | ' N . )
SOSPRESIORYCHN BUEEOAORR O gy
heaipesarhagy Imerhy DaPripsigiels Hret hyl ) - 2- pyrrol i done,

1 (N (8BRS RVt 1) BPGRE RN TEbBbbund can
net o ploemny | of -2 njiytireobf euneipmers such as the racemate or a mixture of

iRl erkomest G SR g oo o s SRR Dhnek of 3 bl i dbimer.
am nocar bonyl net hyl ) - 2- pyrrol i done,

4(S) - (3- Cycl opent yl oxy- 4- met hoxyphenyl ) -1- (N-( 2- ( 6- et
hyl pyr-dyl YA compaupd ededieshieret hyl ) - 2- pyrrol i done, 25

1 )
LA Cyclopeniyloxy-4-methoxyphnyl). |- methylberzyl)-2-pymolidane,
oSy | ExEhibrobrazyibybhEsignentylony 4-methokyteoyip2-pyrrolidone,
U PR B R AR BB
dﬂFﬁp—CﬁCh@ﬁﬂlefT@HhWO-ct?cl%}?éhf}dﬂﬂy?@ﬂ?;]hoaﬂﬂ}enyl)-2-pmolid9ne,
S |.Cca acce a S S er eot , ereln |\
QR L L B oA R R mhen gy 15 melh e -glidone,
M485-4L(8-CHclPBRD ok QABH ShSUHRer®)- [ L SEBERYB-2-SYrfidone,

m xture of diastereoners, or can be in the formof a

Sihgt-S-evelapsnarery-tnmeghoxyphynil) d @ SAuerehsnerl)-2-pgroldong,
G i e S lgomsy s e s b el 2
- WD dHiCj@nebenz @ 2 448 cydopeatyloxy-4-methoxyphenyl)-2-pyrrolidone,
(45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2-trifluoromethylbenzyl)-2-pyrrolidone,
(45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(3-trifluoromethylbenzyl)-2-pyrrolidone,
(4S5)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(4-trifluoromethylbenzyl)-2-pyrrolidone,
(45)-1-(3,5-bistrifluoromethylbenzyl)-4-(3-cyclopentyloxy-4-methoxyphenyl)-2-
pyrrolidone,
(45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(3,4-difluorobenzyl)-2-pyrrolidone,
(45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(3,5-difluorobenzyl)-2-pyrrolidone,
(45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2,4-difluorobenzyl)-2-pyrrolidone,
(45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2,6-difluorobenzyl)-2-pyrrolidone,
(4S5)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2,3-difluorobenzyl)-2-pyrrolidone,
(45)-1-(2-Chloro-4-fluorobenzyl)-4-(3-cyclopentyloxy-4-methoxyphenyl)-2-pyrrolidone,
(45)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(3,4-dichlorobenzyl)-2-pyrrolidone,
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(4S) - 1- (N- Met hoxycar bonyl net hyl ) - 4- (4- met hoxy-3 - (3

R) -t et rahydr of ur anyl oxyphenyl)- 5 2-pyrrolidone,

(4S) - 4- (4- Met hoxy-3-(3

R) -t et rahydr of ur anyl oxyphenyl ) - 1- [ N- ( 2- et hyl phenyl - (N
- met hyl ) am nocar bonyl net hyl )] -2-pyrrolidone,

(4S) - 4- (4- Met hoxy-3-(3

R) -t et r ahydr of ur anyl oxyphenyl ) - 1-[ N- (2- ( 6- net hyl pyri dy
[)-(N- nethyl) aminoc arbonylnethyl) ] -2-pyrro

' w410 .
(S Tt Re sty 3 SyrlapmpIoN: haetryehieH BT g
e(€4l8')ﬁl4)(3 ArcloperitploRPMYnethoyphenyl)- 1-ethyl-2- prrrolldone
tetrahydrofuranyloxxphenyl% 2-pyrrol idone,
§) 443-@4@#95@[}%1}339){-3 e oxyphenyl)-1-propyl-2-pyrrolidone,

1y
e Ly
(@s)-4- 13W(®¢$ylmwétm§th¢mw)) L-2-pethanyatind a2 -pemylidese.h
y@]ﬂ ﬁ rﬁg gﬁry ?ﬂ%f%xyp E%}xyp&?ené(l) ]- r%trenélgﬁnzyl) -2-pyrrolidone,
t(@3)-4¥3f%g%?@1®?@m&ﬂ&*ybﬂmﬁpm -hetylberifiy D pyrolidbnep
QRS i hbenayh drmeprtvionysdmsshoaphayD-2-pyrolidone,
;RZi) A4a(GdvebaR iy -4 %3(c§cloRentyloxy -4- n[letho(xgphenyl) -2-pyrrolidone,

t et r ahydr of ur any enyl )

Pré@z?dmr@bsnzwhér@rgyalﬁpmﬂaxbéﬂwh@wynmny]) Zpysialidens. d
O IR T T

piAR) é’r(BdImk),pentyloxy 4- methoxyphenyl) 1-(2- fluorobenzyl) 2- pyrrolldone
ARl R e BbopfrnAl B AR o Re o,
((43) 443-(%159@51?9%)(;/—3' rﬁahoxhyphenyl) 1-(4- ﬂuorgbenﬁyl) 2hpyrr011ﬁone

R) ggg %yy}oragl?tg %{gy rgé pxy% )l)ﬁ}e{%g@og)%egg)zlbelng)edt) 2ypy)rr]ohdone
R)4R§ ﬂkB-@W%@ﬁt&%ﬁfM'—rﬁ&M&tﬁHéﬂﬂ)‘ LA MBSy Ibenzyl)-2-pyrrolidone,

¥rrolldone

(48 L??pr@fogﬁrggﬁwum%@whw X Nyt podsamelidone,
:(Iéi%ék “( rany o;\e(thglpI 1 -4- é3 cyclo%eint}aow néegloxyphenyl) -2-
(p@ﬁ)ohderid\l— (2,3-Di .
;44gg.gg;ggg,@yo'g-eé&roaﬁ.apnzgtﬁg,wpﬁéﬁyﬁss’ﬁaP.aﬂidor&teyyy'&.;-;,;h:rsﬁaome,
RuR}-a1(8 @ bpeitylorPulaxHepRd y) = ¢ Ry-diflotcbeigyl)- A8 Prrolidone,
(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-difluorobenzyl)-2-pyrrolidone,
(4R)-1-(2-Chloro-4-fluorobenzyl)-4-(3-cyclopentyloxy-4-methoxyphenyl)-2-pyrrolidone,
(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(3,4-dichlorobenzyl)-2-pyrrolidone,
(4R)-1-(4-tert-Butylbenzyl)-4-(3-cyclopentyloxy-4-methoxyphenyl)-2-pyrrolidone,
(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-ethyl-2-pyrrolidone,
(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-propyl-2-pyrrolidone,
(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)- 1 -butyl-2-pyrrolidone,
(4R)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-1-(2-methoxyethyl)-2-pyrrolidone,
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(4S)-1-[N-(2,3-Di fl uorophenyl - (N-cycl opropyl net hyl ) am
nocar bonyl net hyl )] -4-(4- nmethoxy-3 -(3

R) - t et r ahydr of ur anyl oxyphenyl ) - 2- pyrrol idone,

(4S)-1-[ N-(4- Car boxyphenyl ) am nocar bonyl net hyl ]-4-(4-m
et hoxy-3-(3 R)-

t et rahydr of ur anyl oxyphenyl ) - 2-pyrrol i done, 5

(4S)-1-[ N-(3-Fl uorophenyl ) am nocar bonyl net hyl | - 4- (4- e
t hoxy- 3- (3R) -

E@% -2-2&2{19:[\95 rﬂsﬁélﬁ? ?yrgggg)é/ypilenyl)oy (i oﬂleny eniyl) 2-pyrrolidone,
RUSI-843-ayyidpaitb oy neothdXyphedy))- (LN AR, 6-&imethylphenyl)-

t hi azol yl' ) am nocar bonyl met hyl ] - 2- pyrro |idone,
(aripocprioqymetvd - gaxyp {)am nocar bonyl net hyl ] -4-(4-m
URRAN3 Ty RpBtybRy-4- methoxyphengl) 1-(N- (2 6-dimethylphenyl)-

t et rahydrof ur anyl oxyphenyl pyrroli done,
(mpOCErqmymt@lBﬁmthphenyl ) ami nocar bonyl net hyl | - 4- (

44-{?&28 dlyenf'ykg} ?-ng)t(h)% henyl? IZ(NpS/ h?/lggﬁlgl’l)-aminocarbonylmethyl)-
(Z]-@I‘Tdhdbhh(4 | sopropyl phenyl ) am nocar bonyl net hyl ] -4- (4
- tetr

AR5 ke oy S g Rk el -Ofg2-methytpheny)-

(ﬁho(ﬁrgﬂlyﬁ{pettm Yp3rebiddhe! et r ahydr of ur anyl oxyphenyl ) -1
(ésbé'li(% - met hy I ened| oxyphenyl ) am nocar bony! net hyl ]

¥ élym@emyloxs( ﬁ@}ethpxo’nhw!)hlow&n{%ylphenyl)

enyl)-1-[N-(2-(4-
tri P?Jaor o%gﬁéﬂg)”{ B%W@gm nocar bonyl net hyl ] - 2- pyrrol i
db(PeCyclépeBydoxy-4- methoxyphenyl) 1-(N-(2,3-difluorophenyl)-
-I N (3-,Car bo nyl )am nocar bonyl et hyl | - 4- ( 4- met hoxy
-%l?%@bofé&eﬁﬁgﬁ'yg?élf{%‘%y| oxyphenyl ) - 2- pyrrol i done,
(MS)—Cﬂclé}fbﬂM%M)heﬁm&ﬁphenyl) 1-(N-(3-chlorophenyl)-aminocarbonylmethyl)-
Fi tetra dr of ur anyl oxyphenyl ) - 1- [ N- (2- phenyl sul f onyl e

W9 hdo >pyrrolidone, (4S)-4-(4-Methoxy-3-(3
@-(ﬁ@%dl@ﬂb)ﬁ@ﬂ&d‘yw AiRMHoRYPHRAGINY LON= =g yNd ?fﬁ-ammocarbonylmethyl) -2-

nmet hyl phenyl ) sul f onyl am nocar bonyl ne -2-pyrrol
iRysREdonzs

R Rol A ARy Py ) -3
(amﬁylo@rt{ohb’l(rr&,t}(yﬂi)-lzbmolmmn,z oxazol yl ) am nocar bonyl net hyl
LSRRG Totprtir O ddhernteng:
a[ni\hdc%rb(oBgllﬂzetHyl)aZ-QWbum nocar bonyl net hyl )] - 4- (4- rret ho
X4¥(_3§(_3 }('c?@entyloxyA-methoxyphenyl)- 1-(N-(3-methylphenyl)-aminocarbonylmethyl)-
2-pyrrolidone,
4-(3-Cyclopentyloxy-4-methoxyphenyl)-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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30 tetrahydrofuranyl oxyphenyl)-2-pyrrolidone, 184
(4S)-1-[ N-(2-(6- FIuorobenzthlazonI)an1nocarbonyInethy
[)]-4-(4-nmethoxy-3-(3R)- tetrahydro

furanyl oxyphenyl ) - 2-pyrrol i done,

(4S)-1-[ N-(2-(Benzi m dazol yl ) am nocar bonyl net hyl )] -4-(
4- met hoxy-3-(3 R) -

t et rahydr of ur anyl oxyphenyl ) - 2- pyrrol i done, and 5
physiologically acceptabl e salts thereof, wherein in

R RS PR e IS R AT o

nmnhbbﬁb@ﬁMndhﬂ$Qq%ﬁaﬁﬁﬁ&, or can be in the forn1of a
E%Ie enantioper or a single diastereo

daﬁ@@gp@gbga/l)rag@ﬁ?car%ylmethyl) -4(S)- (4 methoxy-3 (3(R) tetra
(ﬂy@rof%ra[nﬁto&?)pﬁ%}{ﬂﬂl l}x%l%){é et hyl ] - 4 [ 4- met hoxy- 3- (3

R-tetra ydrofurany oxyphenyl]-2- pyrrolidone,

( u@)l (26 mmopwnbpn;aupn@h@)methqumfcazclmmmw-g-
ranyl o henyl ] - 2- pyrrol i done, 15
(&%hg%ﬂﬁﬁﬁkg?ﬁ%ggﬁgp‘BR)Yte?¥ghyd¥01uragzloxthenyI]-l
a(sa(ncmbhgdtﬁemmtmwheayl) 1- (lN gz -(6-ethylpyridyl))-
nlnoca rrolidone,
e Bt R Py lidors, PY
F%)(s?@ cgaxsgéx@ﬁux}amyﬁm Hli=de- [M%édlﬂﬁtﬁwﬂmW;ol
am nocar bon -2-pyrrolidone,
(W@P%Y%%thﬂ)c; meh&anﬁt etr ahydr of ur anyl oxyphenyl ] -1
[ ] a& SE a&%l};ﬁﬁ'{a@ Erhﬁ]%%rbgn)yrl P?ll&-gg]sg:ﬁ-cyclopentyloxy-4-

(w@#wﬂnﬂmnmbﬂmgmthM@SFg t et r ahydr of ur anyl oxyphenyl ] -1
:E—_%g-g?—K%ﬁr%éﬁ/ﬁ%gﬁggrplin%gaor{)(;ny%rﬁgtl'l;'l?-méag ?rlrgek%l?on Rl t(ﬂ}il ]
(t@&)hyﬂrdfh}aﬁﬁoﬁjz)bmhygazpﬁrwidbﬁmzot hi azol - 2-yl ) am nocarb

Fé]éé 'g‘ﬁ’gﬁvm&?kwv%mﬁ%‘lw@pmp& -(N-Gomsthylpheny))-

(Aﬁmoﬁn&ﬂwhﬂgﬁgyyp§neﬁﬁ%mtetrahydrofuranyloxyphenyl] 1

tJi(S) E%Gvﬁmnrﬁdw -prareshopphenpl)-1 AN (3r @rinetbespadyDmet hyl
iéTBMﬁ?QJ%gggg}%péniy?¥ﬁlazol 2-yl ) am nocar bonyl net hy

| 1-(N¥~(p43-BesrhoRym8hyIBR}dyl))-emimieyibomflone tiy)H 40X )3 -cyclopentyloxy-4-
hr%Q%lol};p%éx%X{E pyrr(()ilo(poné
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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(4S)-1-[2-(4-1sopropyl phenyl thio)ethyl]-4-[4-nmethoxy-3
-(3R) 30 tetrahydrofuranyl oxyphenyl]-2-pyrrolidone,

185 (49)-

1-[2- (3-Chl orophenyl t hi o) et hyl ] -4-[ 4- net hoxy-3-(3

R) -t et rahydr of ur anyl oxyphenyl ] - 2-pyrrolidone,
(4S)-1-[2-(2, 3-Di fl uorophenoxy) et hyl ] - 4-[ 4- net hoxy- 3- (
3R) - tetrahydrofuranyl oxyphenyl]-2-pyrro |idone, 5
(4S)-1-[N-(2,3-Di fl uorophenyl ) -N-(2-nmnet hyl propyl )am no
car bonyl net hyl ]-4-[4- met hoxy-3-(3

R) -t et r ahydr of ur anyl oxyphenyl ] - 2- pyrrol i done,

(4S) - 18.[ N- (MedBpgunapyibaxy fibmny!| ) am nocar bonyl net hyl ] - 4
-([é4- met hoxg-Bé}(TB R) - , L
t §}-gﬁ§,-Mq5 QY 93|I@%Wﬁmra@ylwpﬂxlh%ﬁgrolldone-1 -acetic acid,
((ﬁ@ I%N L%&Gxﬁaﬁb@ﬁﬂmﬁﬂﬂ 3-%91%@& @Q@XB fgﬁtaﬂyclr])ﬁlflang'ﬂ)x?ﬁlenyl)-

oXy-
tlbpﬂmiy’@rl@f ur anyl oxyphenyl ] - 2-pyrrol i done,

S(ﬁ?—?—?ﬂz\fﬁw @f()%et(a%@iro‘fﬁ%ﬁ&&%ﬂggyﬁ‘)r Pﬂ*\é (9 M&Qﬁ&)’e'nhidv -
tméthﬂbémi’mc;ashmylmhyl)jyz pwaslidong;| met hyl ] - 2- pyrrol i done,

P@ 43 i‘ﬁ%} h%@iwft%gw@ﬁmlowpewl)ﬁ [¥-(%(grmethylpyridyl)-(N-

trﬁéthﬂbﬁlﬂh@&ﬁﬁdﬁ?}glnﬁétﬁ&{} Nxrpyrbamvhdret hyl | -2-pyrrolidone,
t hox

RIS ér&%%%Pﬁwwpﬂ;@émw)Tmmombqrwlmethyl)] 4-(4-methoxy-3-
t(@RS kAR HTBRRAXIRIFIAL ) BT RRTALRONY | met hyl |- 2-pyrrol i d
((43)4 {4-MetlfcaeyRa- @&)oexamzmmrmwhwy» NiXnret hyl ) ani noc
&fﬁfﬂé%arn}iﬂoca%/bg}' E]l?llg'[rtlh ; yptp}%( PTe’ 2 p yrro | idone
((49)-+-IN{(2;5( Bereztol thiaagip2- Dyay ipasibeh iy efhyd}-4 - tHoey-3-(3R)-
Ry RES S Sitbniopheny! 1 - 2-pyr ol done,

(4
4 B 3] th
KT t%‘?‘?aﬁ‘%‘?’3?*&?2?;?%‘3%%‘2%‘3??“2“‘%%‘?’% (srget hoxy

(tat ydrofygamdonphendbenryselidoagol - 2- yl ) ani noet hyl | - 4- [ 4-
ey Aoy PRy s eyl PR s
m@pomc{num(lmm)hnmmcﬂrbcﬁ}yjrhgthyfrb]ﬁbeyﬂnqﬁqond, [ 4- met hoxy-
:%ééﬁf )(4 Me%hoxyb}){&R -tetra yd ax}/}}? henXenyl) 12[N r@/ pflenpropyl)] 2-
pyrrolidone,
(4S)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(2-phenoxyethyl)]-2-
pyrrolidone, |
(4S)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(2-phenthioethyl)]}-2-
pyrrolidone,

(4S)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-(N-
phensulfonylaminocarbonylmethyl)-2-pyrrolidone,
(4S)-1-[N-(2,3-Difluorophenyl-(N-ethyl)aminocarbonylmethyl)]-4-(4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl)-2-pyrrolidone,
(4S)-1-[N-(2,3-Difluorophenyl-(N-isopropyl)aminocarbonylmethyl)]-4-(4-methoxy-3-
(3R)-tetrahydrofuranyloxyphenyl)-2-pyrrolidone,
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(4S) - 4-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] - N
-[ 2-(2-oxopyrrolidin- | -

yl ) et hyl]-4- phenoxybenzam de,

(4S)-1-[ N-(3-Fluorophenyl)-N (et hyl)am nocar bonyl nmet h
yl]-4-[4-methoxy-3-(3 R - 30

t et rahydr of ur anyl oxyphenyl ] - 2- pyrrol i done, 186

(4S) - 4-[ 4- Met hoxy-3-(3

R) - t et r ahydr of ur anyl oxyphenyl ] - 1-[ N- (4- met hoxyphenyl ) -

l,) th |
RS SERAE R e e S e e T S
erh&}ib)ly A(iR- @E&Hy@)@furanﬁlagp‘henyl) 2-pyrrolidone,
tetra dr of ur any| oxypheny L 2-pyrrolidone
ﬁ(’ fegasb %ymnwisﬁ@weaﬁr Wﬂm%‘ﬁ&/’lﬂ')“ (ﬂprxl%b?w? {3R¥ noca

rt@@i}wfﬂ?ﬁﬁbyl%xﬁhgrﬁﬂ b?ﬁ&ydon

2 etrah far anyl oxyphenyl] - 2 pyrrol i done,
48)-14N}2- Hh\lmrhldwpyIMIB@arbcewmw} o rmeethoxysdy@FReny| ] - 1

'yt%*‘,%ﬁfn"ﬁré? SRR ERPREPoidsp8r of i done.

2(43) ;1ﬁ4wg&y§%m)%famwbﬁwﬂﬁ@dwﬁﬁwFbmﬂ-ﬁm hyl ]-4-[
me - 3- - :

‘BPF%JP{\?%%'SP@&MPB%VﬁhéM})h@%r rol i done,

(|4]§) 1¢NL(NM§hgypﬁé@®mmmba@ Jne@xyb]léﬁ-@lﬂﬂl&ﬂ&?}r bosyy-net h

- met hox - tetrahydr

fteﬁreiwyquﬁwymﬁ %fnm %ymr@lrdoaene

N et e s S R S

-tetrahydrodlranidoreyphdrty )X 2-8yrrolidone,

SRR SR B R AR

)Qytﬁeh@ﬂijdﬁlranﬂo@y)hé@l)l-l omélidone,

S Medas bty °Ca§§§n%qs&5}lhﬁ&%;‘r ol | done,

(rﬂé‘ehylane{dmx@i)Mwar;{mxséa)r&my[}ﬂ&ﬁymwaml 4-[ 4- met hox

t(é$¥%M@%ﬁ%@%ﬁhé¢f?ﬁﬂra@1wph@lﬂ)%%(2 -(4-
by 5 0 O L AR ALY ety 1-4
t(48 ) by o3 CTachoaxmphenxhohiengdrhordimethylphi(domthoxy-3-(3R)-

Rt BRI 4 falhy anvdr of uranyl oxypheny! ] -1

Y43 par H didR9 By (3Rt dipah] drd Ryl sXly b BB s 1 -[N-(2-phenylsulfonylethyl)]-

2-pyrrolidone,

(4S)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(2-
methylphenyl)sulfonylaminocarbonylmethyl]-2-pyrrolidone,
(4S)-4-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-1-[N-(2- (4
methoxyphenyl)oxyethyl)]-2-pyrrolidone,
(4S)-1-[N-(2-(5-Chlorobenzoxazolyl)aminocarbonylmethyl)]-4-(4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl)-2-pyrrolidone,

(4S)-1 -[N-(2-(Benzthiazolyl)amiﬁocarbonylmethyl)]-4-(4-methoxy-3 -(3R)-
tetrahydrofuranyloxyphenyl)-2-pyrrolidone,
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25

(4S) - 4-[ 4- Met hoxy- 3- (3R) -t et rahydr of ur anyl oxyphenyl ] -

I -[N-(6-nethoxybenzot hi azol -

2-yl)am nocar bonyl net hyl ] - 2- pyrrol i done,

(4S) - 4-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] - N
-[2-(2-oxopyrrolidin- | - yl)ethyl]benzam de,
(4S)-2,3-Difluoro-4-[4-nmethoxy-3 -(3

R) - t et r ahydr of ur anyl oxyphenyl] N-[2-(2- 30

oélt%? L{NOJZ (%/Eﬁ%x‘g/ n%}% LY i G Sm B4 (4-methoxy-3-GR)-
F&)ctrh}qtdr(ﬁhgadyleijqﬂﬁﬁylb QxpyRbRdyHe] - N-[ 2- (2- oxopyrrol i di n-

o h(ﬁéWé@%@@%ﬁ%@?ﬁrﬁ&%methyl)] 4-(4-methoxy-3-(3R)-

R)etrﬁl?}’dﬁﬁﬁbég h@HM giﬂaﬁ(ﬁ}ﬂe ] anlt [ 2- (4-

trifl uorone p enox -2-pyrrolidone, 5
(4S) - JPf{YNOtOBw@Ub P@-GP@ salts therpof, hwher¢in 2z kach-opbg tmicnmpaund can

0
Fg) E}gtﬂrggﬁlt% gr%ﬁ‘y oxyp nt?’orﬁlf](rg’éuch Psré e (S:re]rélate or a mixture of

(disyter&erfleds (dBem:zbé imi thg fdrmtf yilsnie ermamamlmrmy h g leydidstefedndbr.
-met hoxy-3-(3 R) tetrahydro
furanyl oxyphenyl ] - 2- pyrrol i done,

(4S) - 19.[ N- (Mcdsh gaehenirbihi azol - 2-yl ) am nocar bonyl m
ethyl]-4-[4-nmethoxy-3-(3 R- 10
t et r ahydr of ur anyl oxyphenyl ] - 2- pyrrol i done,

((ﬁ§ -1 %Zj(j\ldlﬁ)l‘ ﬁehoﬁg«%twg;(—éi[gimAE:'(ng}iy%db%Qétfa%&&ﬂohﬁﬂﬁ&&ﬂﬁenyl]-2-

bonyl met hyl |
R)Mﬂom}ydr of ur anyl oxyphenyl ] - 2- pyrrol i done,

((Iﬁ@a sz nggsr roﬁgﬁ,hgl?%lﬁgﬁyﬁ%ﬁ\_l- m‘%g}ofl_;é )xgg enzot hi azol - 2-

R):trztlg:ﬂfo@hyﬁiyloiwhaﬂiw] mpyﬁhlmvﬁb,] 2- pyr r oI | done 15

@ gigﬁxi} [,.}{/-f%t)ﬁg,t :;Rér %ﬁ @Xypg I?hy ot dihiszol-2-
(viahridochiboathdeeny- ﬁFflﬁ”ohdone

R) - t et r ahydr of ur any oxyphen [1-1-(2-0
@& htrkdMehanyy

%(Wftgtra@yéryﬂr@mlwpbenyl] l [N (g -methylthiazol-2-
(y‘}ﬁ)mﬂthcbllﬂ‘oﬁ%l ‘ég{% E@Egggﬁy&gggnyl ) ami nocar bonyl net hyl | - 4-
X - -
t(éS} MW%WQHY%@POXﬂFﬂhgqura@lwphmyl]dbﬁé-@ -methylbenzothiazol-2-

Eyj)-%né?% nggh’fg%]@t hOﬁéﬁhgpgl ) am nocar bonyl et hyl ] - 4-
f(usﬁmwmmg/rwu]&)zctwrymﬁirhx@@cn@phenyl]-1 -[N-(4-methoxybenzothiazol-
2-yl)aminocarbonylmethyl]-2-pyrrolidone,
(4S)-1-[N-(6-Ethoxycarbonylbenzothiazol-2-yl)aminocarbonylmethyl]-4-[4-methoxy-3-
(3R)-tetrahydrofuranyloxyphenyl]-2-pyrrolidone,
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(6-
trifluoromethoxylbenzothiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone,
(4S)-1-[N-(4-tert-Butylthiazol-2-yl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone,
(45)-1-[2-(4-Isopropylphenylthio)ethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone,
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(4S)-4-[ 4- Met hoxy-3-(3

R) -t et rahydr of ur anyl oxyphenyl ]-1-[N-(2, 2, 3,3

-tetrafl uorobenzo-

1, 4- di oxan- 6-yl ) am nocar bonyl net hyl ] - 2- pyrrol i done,

25 (4S)- | -[N(3

, 4- (Di fl uor onet hyl ene) di oxyphenyl ) - N- et hyl am nocar bon
ylmethyl]-4-[4 nethoxy-3 -(3

R) -t et r ahydr of ur anyl oxyphenyl ] - 2- pyrrolldone (4S5)- 1

({4%55 ]i%)é/%% o(rg%emel h'?&’é?ﬁ@ﬁ %n%al %etﬂ]ox Og %IQ) te}/r hydr(;%ra]nylox%henyl]

whef ur anyl oxyphenyl ] - 2- pyrrol i done,
1, 4- Benzodi oxan- 6-y anlnocarbonylnethyl] 4

([4,§ {!1[6%»’( 1§uqr3pl||@)nog@ethyl] -4-[4- mztthoxy 3-(3R)-
Eﬁglghx?ﬁk%gsgﬁ%oro%ﬁgﬁﬂ¥gan?ngzgigngFﬂgthyﬂ?84 [4-me

t (48)y~{8-(23-Bfluorophenyl)-N-(2- methylpropyl)amlnocarbonylmethyl] 4-[4-
tet ah ur 0 rroI one
A R P Rl ony | et hy1 1 - 4-
[(4SWI[NQMMs@préﬁﬁﬁxyphﬁiy[)ahm&bonylmethyl] 4-[4-methoxy-3-(3R)-
uranyloxy gyrrolldone 5

ggggf<ﬁkpfé°&ﬂ%?$Xh ﬁ%ﬁﬁ ) am nocar bonyl net hyl ] - 4- |

4(' 4QRf -I'P'R- -f?lu(fr enyl)ammocarbonylmeth 1]-4- [4 methoxy-3-(3R)-
t et r ahydr of ur any |OX££ enyl]-2-pyrrolidone,
114

(@hydrdinfapyongphirid E3wyfrokdomedopheny| ) ami nocar bonyl net
e MR S Bty gphel 0,234
(ﬁﬁmnmﬂﬁﬁh@monéﬂkhﬂmnﬂphdnywaphmdzbhez yl ) am nocar bony

t(gg é%ﬁ“ h’n"‘é‘i‘%ﬁﬁ‘g %ﬁ@ﬂ{?ﬁﬁ m@lwpg}ylhbgle(l 2.3 ,4-

(4@ArylrdqbinbBntldd oty et 1Y-bph&ong,ami nocar bonyl et hyl

@S kg BT OO b epFiran o henst g 4-
(tﬂﬁ)lor%n{em'og( h@n??] nlnHcha‘P&ﬁQKﬁ’étmlPQ—%lyrrghddn)ea m nocar bonyl

nmet hy tetrahydro
f(&ShhﬁNdﬁﬁj\hmrn@qn]zotmapglr} Q)l|)1l\{j6n@hy1]_@mnocarbonylmethyl] -4-[4-methoxy-

ﬁg%z n1nocarbony|nethy|]
- ?ﬁ{-):tr%t 4r?tgx ’gﬁi%hguﬁ?h%r ?anyl oxyphenyl
](48)—[!)—)[2-(Bénzbdmel, 2-yl)oxyethyl]-4-[4-methoxy-3-(3R)-

F n m nocar bonyl met hyl ] - 4-[ 4-ne
tﬁtéggvﬁi"[ﬁt f@?xmﬂ ﬁﬁa ?_1%81)1 %F’anyl oxyphenyl ] - 2- pyrrol
|(d9 €[2- (6 Fluorobenzoth1azol 2-yDthioethyl]-4-{4-methoxy-3-(3R)-

Fluroroghenylthlo et hyl ] - 4-[4-met hoxy- 3

te@alﬁﬁr%aﬂﬁé‘%@ﬁ?@flb vaphdaagy phenyl | - 2- pyrrol i done,
(4S)-1-[N-(6-Fluorobenzothiazol-2-yl)aminoethyl]-4-[4-methoxy-3-(3R)-

tetrahydrofuranyloxyphenyl]-2-pyrrolidone[,
(45)-1-[N-(Benzothiazol-2-yl)aminoethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone,
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-N-[2-(2-oxopyrrolidin-1-
yl)ethyl]-4-phenoxybenzamide,
(4S)-1-[N-(3-Fluorophenyl)-N-(methyl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl.]-2-pyrrolidone,
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(4S)-1-[2-(3-Flurorophenyl thio)ethyl]-4-[4-nmethoxy-3

-(3 R - tetrahydrofuranyl oxyphenyl]-2-pyrrolidone

[431.52 MW 432.1 MtH], (4S)-4-[4-nethoxy-3-(3

R) - t et rahydr of ur anyl oxyphenyl ] - 1-[ 2- (4-

met hoxyphenyl t hi o) et hyl ] - 2- pyrrol i done, 25

(4S)-1-[N-(4-Carboxy-3-f|uorophenyl)aninocarbonylnethy

I] 4-[ 4- met hoxy-3-(3R)- tetrahydro furanyl oxyphenyl
-2-p yrrol idone"

y@?? A SR e PR SRR DR AR R v
f (et amiacR OB lineth2t Rypyradliddane, (4S)- 1

4- Benzenesulfonan1dophenyl)an1nocarbo
([ﬁﬁ) Sré Rbrenyizdi- (methyl)ammocarbonylmethyl]V4 [4- me%{'loxy-?a -(3R)-

t@&ﬁl@hyﬁﬁﬁflMB@Eﬂ%M}@Bgﬁbﬁll(]ong pyr e ol i done, 189

(4S) -1 |"uor obenzene) sul f onani dophenyl ) am noc
dﬂSth rfé14|=M|et]hyl¢n§d40xypbcxmb);dy-(gleth(yBammocarbonylmethyl] -4-[4-methoxy-

t lid ,
(4 15‘2‘%@?”2?‘3 %aﬁ?x%ﬁlehﬁg%% %%P%I:;?blonsrﬁet hyl ] - 4- [
?(43)311@?-)16&&3?(}/3 FR—) gétﬁh&&hlﬁdgﬂyloxyplslenyl]- 1-[N-(4-methylthiazol-2-
ra 0 en - /- rrol il done
YZ 4o QFS‘@@% P ?{%f’hw 1, 3, 4- t hi adi azol - 2-yl ) a
Sﬁ@%ﬁt(ﬁfié’& @ﬁbﬁbﬁe}lf'lﬂanﬂlﬂmaﬁn Qﬁ‘é(hﬁ 4-¢$-methoxy 3-(3R)-

t et rahydr of uranyl o nyl ] - 2-pyrrolidone,
(tatgahqufwar(l)domhww?wafnﬁhc@nyl ) am nocar bonyl net hyl ] - 4-
[@V'Pi[,ﬂﬂé?ﬁ %régeng% Rg%ati ?%@@8&%&@%8%%?Qetﬁ)ﬁ'lethoxy 3-(3R)-
tEdmhydtdﬁemﬂb&@htM}:%rpbmi}donet hyl ] - 4-[ 4- met hoxy- 3- (3

3){%3 } 34%\% rahy {gg)gét?a%%r% ?on%pillenyl]PP{h\rI o Ithdy? lP\Je(thlazol 2-

Fg)1)ahﬁﬁdca}b»dylﬂfemﬂtwb5awmﬁﬁayl ] 1-[N-(2-
nethylbenzyl)an1nocarbony|ne %? - 2- pyrrol i done,
N[ RepzpthipzoldndsN 1 isigprersimthy Daminecasbase ysthdl-fyf-

]metﬂop[ﬁ@ W)n@%%yaroﬁgénmxypher?/l] -2-pyrrolidone,

t et rahydr of'ur anyl oxyphen pyrrolidone, 15

(481 iNf(Mdph:ZAﬁamm&rbwwlmethzm4)—[érm¢tb@a1=b6}&)f met hyl ] -4
]-tgtgéhggltro?%?%{% %ﬂ&ﬁgyﬂé"ﬁ% &méqg’of ur anyl oxyphenyl
((4S)-H-IN{(MdaBer atrtinaamion Amethytied- [y matbrp34BRpny| et hy|
#éﬁ%&ﬁé%ﬁ%&ﬁééﬁs%gibg%gﬁvp¥m%-pyrrolidone,
(4S)-1-[N-(5-Chlorothiazol-2-yl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone,
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(4-phenylthiazol-2-
yl)aminocarbonylmethyl]-2-pyrrolidone,
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(6-methoxybenzothiazol-
2-yl)aminocarbonylmethyl]}-2-pyrrolidone,
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-N-[2-(2-oxopyrrolidin-1-
yl)ethyl]benzamide,
(4S)-2,3-Difluoro-4-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-N-[2-(2-
oxopyrrolidin-1 -yl)ethyl]-benzémide,
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(4S) - 4-[ 4- Met hoxy-3-(3 R)-tetrahydrof uranyl oxyphenyl ] -
1 -[N(3-nethylpyridin-2 20

yl ) met hyl am nocar bonyl nmet hyl ] - 2- pyrrol i done,

(4S) - 4-[ 4- Met hoxy-3-(3

R) -t et rahydr of ur anyl oxyphenyl ] -1-[ N-(5-tri fl uoronet hyl
-1,3,4- thiadiazol -2-yl)am noc arbonyl net hyl ]
-2-pyrrolidone, (4S)-4-[4-Methoxy-3-(3

R) - t et rahydr of ur anyl oxyphenyl ] - 1-[ N-(5-(4-pyridyl)-1,3

SN toog R e YRERP LN Sy prgiRlidin- -
Zﬁ)ethyl] 4- methoxybenzamlde
t etrahydrof ur anQ/I oxyphenyl]-1

§3M4 ﬂﬁwr%Qﬁ)ttﬁra&lzéqoﬁganyloxyphenyu

ytlrﬁlﬁmgﬁfédf I\‘/%Q ﬁ&%@{%]py?mgg&{eol i done,

RFS)- étma(ﬁ;@rcmmwtmmml P-yDafnhsogarbemyimythy By [t héthoxy-3-
s 25yl ' 2- lid
f@g)'-%%ai{ﬁrﬁ/ﬁ}{%g ygﬁe(%‘:\f?ﬁ Ole yd%; L?alnylogiyphenyl ]-1

-([45])—(14N((43emmh1dzdl btﬁ)aﬂzﬁdcaﬂ)onﬁlﬂlethyl] 4-[4-methoxy-3-(3R)-

Ca{%@{’ﬁ%’s@f} T¥?L" c}/rrolidone, 190

Ft)45; ewqhmﬁ&tyé5@8&9}1%613@%b&unlacirbbr(ﬁn&ﬁgqwtmdﬂéthoxly_ﬁ(m)
, 4- " t hi adi azol | ') am nocar bonyl net hyl ] pyrro
ﬁg@ﬁydrofuranyloxyphenyl 2-pyrrolidone

((flga gN[(?-tM?tBlﬁ 361 6%;'/ l(}ﬁ{ﬁ) %;togbrﬂ)'a}ﬁ‘?ﬁo%ﬁ}%ﬁyrl}ﬁ'e HRNE M YEhody-3-

hoxycar
t(BRMhtahmdroﬁxrgdy)campluﬂmarZsmn;dlrdendlyl ] -2-pyrrolidone 5

((ﬁgﬂ S fertiis &%yz%tgﬁbﬁ%-’@%ﬁéb%ﬂ%‘?ﬁingoﬁ‘- A L S I etib]-4-[4-

txhetaﬁ&ﬁmjR)Zwyhﬁyammﬁﬁﬁbb@myhﬁpnfpyhbhd&mpyr rol i done

((?%Z ﬁ-g4 E\éﬁ:tlszy @i{) tet a I%ro ertalrgy cr)])é/y% y&l]r ia? lo)?(;( gpﬂ etLylilZ
)ﬂj&ﬁ;edl oxyphenyl) -1, 3, 4-thi adi azol - 2-yl ) am nocar bo

nyl nmet h rrolidone 4S) - 4- [ 4- Met hoxy 3

Fésréﬁ%mxafie%ypwm@nmlowkmebl Bokmidigt)-1,3

tlﬁetﬁ%(yg rfyl)fthyp n%héiar%onyl met hyl ] - 2- pyrrolidone

((48}14N[(Zt4A1§miﬁdxycyﬁhe(n3%mhstarh¢mdmethyahjm[‘¢+me¢h@hehy311)-

lttﬁﬁ}%ﬁ' é"?‘bf %Sﬁlﬂg %B%‘?’ﬂ%llege?hyl ]-2-pyrrolidone

((45)—1-‘ENE(&-5l\lbﬁlmﬂm&yﬁhe(n@)ammocarbonylmethyl] -4-[4-methoxy-3-(3R)-
R) -t et r ahy drofuran}ﬁl oxyphenyl]-1-[ N-(5-(2-propyl)-1,3,

Aetrahydeoduranyjpxyphen h%wmeléd%nw methyl] -2-pyrrolidone

](58 -4- 54 Methoxy 3- (3R) tetrahédrofuranyloxyghen yl]-1-[N-(2,2,3,3-tetrafluorgbenzo-
Met h t et rahydr of'ur anyl oxyphenyl | -1

I[Nd(ozare é yrb)ymarzqcnl;bbylylmeslyh;l =2- pyrrolldone

(Hg)ﬂﬁ [IQZ(S) I4 (%Mugrgmetﬁl&%%)g%rﬁ%%yp)ﬁ 111ethyl£n¥1rr1<gc%rbonylcr)ne?hyl] 4-[4-
methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-2-pyrrolidone,
(4S)-1-[N-(3-Fluoro-4-methoxyphenyl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone,
(4S)-1-[N-(1,4-Benzodioxan-6-yl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone,
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(4S) - 4-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] -1
-[ N-(5- net hoxynet hyl -1, 3, 4- thiadiazol-2 -yl)am noc
arbonyl nethyl] -2-p yrrol idone

(4S) - 4-[ 4- Met hoxy- 3- (3R) -t et r ahydr of ur anyl oxyphenyl ] -1
-[N-(5-(2-tetrahydrofuranyl) 20

1, 3, 4-t hi adi azol - 2-yl ) am nocar bonyl net hyl ] - 2- pyrrol i do
ne (4S)-4-[4-Mthoxy-3-(3

R) - t et r ahydr of ur anyl oxyphenyl ] - 1-[ N- (5- ami nosul f onyl - 1

s A ARSI T s o
R)z&ﬁl@ﬂfomhtyﬁlnye}toﬁ?)tg%w -Dyypbiedoyk] - |

S G Py hpisdashey Tty A4 mssensel- Wne

2t§trahydr0furalﬁ%loxyphenyl] -2- g olidone,
Hoxy i ) -t et rahydr of ur anyl oxyphenyl ] -1
-(@ ({BN((Z, 4-Difluorophenyl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-

bonﬁh%)’o?ﬂ%ﬁih%yr rE?Pg%&ld%hA' t hi adi azol - 2-yl ) ani nocar

((4S)-14N[(4-Ntahirexyl fodamaisphémt)aminpdirbbnylmetly 1) ay@haedibt y-1-(3R)-

Itfg#%g’g%%?fé?go’;ﬁpg‘wﬂ)z PYEOUAPE adi azol - 2-yl ) ani nocar bon

Y ML= 2-FROr 6 pHeh ARRRZ01 (24 ardinb rddal heotly &
R B{Q‘et rah (dr of Jr@rﬁ ﬁgxypoﬁezﬁ)?%] I11 [rN- (g ylgzﬂ[ methoxy-3-GR)-
ﬁptﬁ%mimf\*rymd%wa h%mm) ope,3. 4-t hi adi azol 2-yl)ani no

@%?PZN[ &Bf{;]h rgetHylPﬁé?llyl)glﬂﬂl%carﬂ’&ilylmethyl] -4-[4-methoxy-3-(3R)-

R):tratvdrodwrymbrlomganﬂr] Zmymieiwb] 1- [N- ( 5 (1
RYSF e b RO B o IFBY e A Dot b A A M e 858 am)-

tétﬁalﬁ)irdﬁﬁhﬂi;&bb%h&lyl] 2-pyrrolidone,

A R e o s

'(térsa r&&aﬁﬁéwwﬂiﬁﬁ}oltﬁhéahydrofuranyl oxyphenyll 1
ylo

-[N- (4- (N tertbut xycar bonyl ) pi peridi nff
J4B)-1 iNAQ Fyasprhenylamain ¢asany agihy ird frymathoxy-3-(3 S)

(4%@?}-0?!;\}!?1?%?%0 |‘]|%8¥T6‘E}hdé’ﬁ‘§| am nocar bonyl met hyl ] - 4-(
44ﬁ)et4h2>@Fmrc(raﬂ)enymmo)ewyud¢ pt-methoxy-3-(3R)-

f | - 2- d 10

tlﬁjftrg} ﬁrf’%ﬁbﬁ“ﬁ?@‘?ﬁ%’k%ﬂyﬁ%r fdé)flgf)gﬁydr of ur anyl oxyphenyl ) -1
(EZtN (ﬁ-(ﬁflgwggﬂ&hﬂﬂnweﬂmwt4>ﬁmhﬁﬂﬁa¥(mﬁyI net hyl ) ]
caiegdrofyeprlonsahensiid-prastidons K R-MW: |4é%rlé‘6hféhy| yamin
Rg@?h qah&RSRYI-131- tEtf‘ahyHi%tﬁHQﬂ%{ ép(lyr 11-1- [ done and

etrahydr of ur anyl oxyphenyl
phstBexypbeyivéthiodgphyd béwprraldascsal t s t hereof, wherein in

%Qgﬁ 1 fl@?g dalf\) x§ %nﬁgolﬂgﬁleﬁﬁpammocarbonylmethyl] 4-[4-methoxy-3-(3R)-
tetrahydro furanyloxyphenyl]-2-pyrrolidone,,
(4S)-1-[N-(4-Ethanesulfonamidophenyl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone,
(4S)-1-[N-(4-Benzenesulfonamidophenyl)aminocarbonylmethyl]-4-[4-methoxy-3-(3R)-
tetrahydrofuranyloxyphenyl]-2-pyrrolidone,
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15 be in the formof a mxture of enantioners such as
the racemate, or a mxture of diastereoners, or can
be in the formof a single enantioner or a single

di astereoner. 10. A pharmaceutical conposition
conprising a conmpound of any one of clains 1 to 9 and
a pharnmaceutically acceptable carrier. 20 11. A
conposition of claim 10, wherein the conmpound is
provided in a unit dosage of 0.1 - 50 ng. 12. A

f f ect 4 hi .bi t hanci
S AT N o FShenp el T OB P BT 4
Cﬂaﬂabiys'sJom)at@ffhﬂydsdfafahﬂ@xmeﬁm g- p@ﬂbh@dﬁe an effective
onpound accordi ng to_any e of clains 1

(6591 [55(2stlfwor@Fw@a@erto@?r&Pwm@YHrﬁ 4nmitiz9wm}%)- n

[oXzaTol in an anpunt of
S@%%’%oo Hﬁgx%eﬂg%@&ﬁg%ﬁ? Jday. 192 14. A nethod

A6 dNHG- Cﬁ)@l@lr@yﬂmqtﬂyl l/;héftbuadnascdﬂdylmtm@atbonsln@thyl] -4-[4-

h cl a| |n the patient
ilégigﬁ is%ﬁ EEh mrocorgﬁlﬁ?'lf) en)?lﬁ‘p "“or decl i ne.
1@S)- A[Ne(ﬁkmﬂylpmcﬁnm)ngmhﬁbc@}banﬁmkﬂxylmm fiethos 2B A3R)-
pati.e [ from 5 nmenory inpairnment. 17. A
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Husrafndlol, LA AHn 0L RRERA. | ERE, | aumR of
avetbyltiemryl)eminotabonyl@ethyliermirolidane] patient is
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AT e B e TR ARy Ta Vbt (R
ljtﬁtrﬁyﬁfﬁlﬁﬂaﬂ%oi)ﬁmeﬁylwgmc{(ﬁaal r ment OIAI zheinmer's
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e TS 6 aing Boma i amnacarhpplsacthy EA Shmisthar- 35 3RYD
qbﬁﬁ@aﬁ,ﬁlﬂﬁﬁaﬁﬁﬁhm] 2 dYibsdonBead 15 trauma, stroke,
dﬁshhﬁﬁox' a, cerebral Senility, nmultiinfarct denentia,

o Beranthiprall-2- hreeshyd eminpfap vy Iractb wli-di [ dveatkanyzt-GR)-
%& l%fu,% 106?5{51&}1? Ip?,qglg)# kng to claim 12, wherein
sal tient rom a

(4S)-4- [4 Methoxy-3-(3R)- tetrahydrofuranyloxyphenyl] -1-[N-(3-methylpyridin-2-
yl)methylaminocarbonylmethyl]-2-pyrrolidone,
(4S5)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-trifluoromethyl-1,3,4-
thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone,
(45)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-(4-pyridyl)-1,3,4-
thiadiazol-2-yl)aminocarbonylmethyl]-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-
yl)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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psychosis. 21. The nmethod of claim 20, wherein the
psychosis i s schi zophrenia, bipolar 20 or nmanic
depression, major depression, drug addiction or

nor phi ne dependence. 193 22. A nethod for treating a
patient having a di sease involving decreased CcAMP

| evel s conprising adm nistering to said patient an
ef fective amount of a compound according to any one
of claims 1 to 9. 23. A nethod of claim 12, wherein

AR Moy ST sF e etphey TP kpriasD-1.34-

Stl:lfafiﬁ%l@y[ﬁa&@ﬂb@ﬂbcﬂﬂylrﬁd‘t@}'l}lZ%rrbﬂcﬂdn@mTHt ory disease
r|S|n% adn1n|ster|ng to said patient an effecti

hoxyohddrigtrahydrobiran ey ypaenilyl BN shoryeahay1 3.4-
ttﬁlafaraz&ﬁ ROl h A Tp2ftotihEr o1 n the patient s

suffereing fromchronic 0 Obstructive pul nonary
dr§ eédéMaigxyR- fﬁ&)ﬁ@ehhadmﬁrrg&tlwwhalyﬂ)]at (M&168- nmtﬁofxecarb@yl 1,3,4-

AR OSARRS AL AR P L Ol om 2 i sease or

Injury co r-sing m ni-s osald patlent an
e(?S)sf;{:u MtlmmLmBRthetﬁlhymm}ﬁnymd}@ﬁ?@l]ﬁl [@(5483 a% one

o] ai .The od.o ai.m erein
thehye fg*séfg‘émlbﬁnym fﬂshlfl a n—‘?aﬁ@mlwﬁ apylmféwao% -gyrrolidone
| @ 14.Y4- M&W@Qﬁ@%h@trah@h&hﬁhﬂ%xﬁhéﬂyﬁfﬁﬁ@(5mltﬂlérﬁzll)el ,3,4-

sclerosis, anylol ateroscl erosis

shiadiangd- %rla@yngva(b@xsmetmgm-pyrrohdone
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]- | -[N-(5-(2-thienylmethyl)-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
(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-(3 R)-teirahydrofuranyloxyphenyl]- 1-[N-(5-methoxymethyl-1,3,4-
thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-(2-tetrahydrofuranyl)-
1,3,4-thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone
(43)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-aminosulfonyl-1,3,4-
thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-(4-methoxyphenyl)-
1,3,4-thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone
(4S)-4-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-1-[N-(5-(4-
methoxyphenyloxymethyl)-1,3,4-thiadiazol-2-yl)aminocarbonylmethyl]-2-pyrrolidone
(4S5)-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
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(45)-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
(4S)-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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