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TETRONI C AND TETRAM C ACI DS AS | NH Bl TORS OF BETA-
SECREASE This invention relates to new tetroni ¢ and

wo edosansss7 aci d derivatives with betasecretase PCT/EP2004/013245

i nhibitory activity, processeg for their preparation,
conpositions containing said tetronic and tetramc
acid derivatives and their use in the treatnent and
preventi on of diseases. One object of the present
invention is a conmpound of the formula |l X T ¢ HR )n-
(CR5R5' )p-R R(CRR) VO Hwherein Xis Oor NH Rl
i's | ewekordckilp TE¥GMeal Adtbs et REAGYERPAEKMTAOEE@REXLE
wherein the aryl ring is unsubstituted or substituted
by benzyloxy; R2 is H, lower alkyl or aryl; R3 is

| ower al kyl, -SCH3, acetyl, R , wherein Rais H or

| O\A/eﬂ‘hﬁlnk\;ehnoﬁerélaed owew tatrkyic and ettemveapyitl deriGOveHWEh Beta-

gecBe m 1‘5‘@&@!%' ﬁnw%?ro% %Ls' fi& ﬁ&r'pﬁ' a;?ﬁEﬁF’(Q‘P m%ﬁlpéffﬁorgrcontammg
said taﬁainkglandrﬁeﬁgml@cwr@b@tﬁ’qs@tlédleéfru%eﬂb thejtregtragntigpd prevention

Leyesasal kyl or aryl, heterocycloal kyl, wherein the
heterocycloalkyl ring i s unsubstituted or substituted

Y ngClng et by prsbe ubv«ené%gi"%%élzﬂp@@‘?xﬁ&?‘r%;fgfmg?&y|

al koxy, hydroxyl, benzyl oxy, hal ogen, acetyl, -

NHSC Ph, - NHCO( CH 2) 2N CH ,-(CH 2)2NHCOC
6H30OCH3C1, or for the non i I fused.ring
system al so by oxo, o is 1; ﬁﬁgﬁgﬂgﬁgﬁgﬁﬁ%ér

al kyl , aryloxy, wherein t yl ring is unsubstituted
or substituted by\keﬁ@ﬁ@) yl

wherein
X 1s O or NH;

R!  islower alkyl, cycloalkyl, heterocycloalkyl or aryl, wherein the aryl ring is
unsubstituted or substituted by benzyloxy;

R®  is H, lower alkyl or aryl;

R®  islower alkyl, -SCH3, acetyl,

O, wherein R* is H or lower alkyl, R® is lower alkyl, heteroaryl, -OC(CH3)3
or aryl, wherein the aryl ring is unsubstituted or substituted by lower alkyl,

cycloalkyl, wherein the cycloalkyl ring is unsubstituted or substituted by lower alkyl
or aryl,

heterocycloalkyl, wherein the heterocycloalkyl ring is unsubstituted or substituted
bY —COOC(CH3)3,

(CH=CR’),-aryl, wherein the aryl ring is unsubstituted or substituted by lower
alkyl, alkoxy, hydroxyl, benzyloxy, halogen, acetyl, -(CH;),NHSO,Ph,



al koxy, or (CH=CH) g-heteroaryl, wherein the
heteroaryl ring is unsubstituted or substituted by

wo owenssabkyl , acetyl, al koxy, hal ogen, - COOC(QCBEB2004/013245

by hal ogen substltuted benzyl _,qr for the non aromatic
part of fused ring systen1also by oxo; gis Oor 1; R4

I's S HCH G, or for the no
SR c0OCRE R RS B o o s
benzwonmlcmartwééﬁe%uagﬁmqm algo laléﬁ)zcw R5, R5 are
|nde9§ﬂg§ngly fromeach other H, | ower al kyl or aryl;

nde ently fromeach other H | ower alkyl
?&cﬂ%ﬁ V§P§282 or 3; nis Oor 1; and pis 0, 1,
2 or 3; and pharmaceutical~/ acceptable salts thereof,

5 Wit haﬁyhﬁy,&\b(h:ﬁ&plhlthﬂaltyhlang tshmswb)trpmdldr jubstitoted by lower alkyl or
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grac%kxh,g hydr oxy- 5-i sobutyl -1, 5-di hydropyrrol - 2-one

3-acetyl - 5- benzyl dr ox 5-di hydro-5H-fura
Coffpdakdbq -@pte¥oaryl wgerem t%e heteroaryl rlng?s unsu Lstgtuted or substituted

3-ac B8Y Wweft alkyK b ¥ dkdx§PkIb 3éh; |CEOE OMelY; 0r Py hilofer?substituted

and 3- . . )
et prasb Befesyhe RO gEAES PETS! Gr) HPE SIS APARY 958ne
are diisgbosed in EP 0841063 Al. The said conpounds are
claimed in said European Patent Application to be

%ﬁf ecx:stlll\'igwe Ug)gexeplt g@H%”ﬁIHé@éHg,”@JP@S@ﬁp@pPﬁ a(iﬁH§ed

by cancer , tlon t her apy
li ke: NHIQQ@@ @Hwerhbodé(é(}’bﬁﬁ’ll @&“Z)t ﬁéh#egqnowbﬁgmfeé‘r‘%%ZYl

used in this Application have the definitions given

e IROWre ihliepBadtntBef statetth dthat H, loder alkgdriatylt he
descrlptlon and the cl ai ns, the singular forns "a",

SR s i P B b b RGELR S 1,

nonoval ent |inear or branched saturated hydrocarbon
moi etiyl, 2c013si sti ng solely of carbon and hydrogen
atons, having fromone to twelve carbon atons. "Lower
kyhsoéif%ﬁa to an al kyl group of one to six carbon
ampl es of al kyl groups include, but are not

I|n1ted to, nethyl, ethyl, propyl, isopropyl, n-butyl,
p is0,1,20r3;

and pharmaceutically acceptable salts thereof,

with the exception that the compound is not 3-acetyl-4-hydroxy-5-isobutyl-1,5-dihydro-
pyrrol-2-one or 3-acetyl-5-benzyl-4-hydroxy-1,5-dihydro-5H-furan-2-one.

Compounds of 3-acetyl-4-hydroxy-5-isobutyl-1,5-dihydro-pyrrol-2-one and 3-
acetyl-5-benzyl-4-hydroxy-1,5-dihydro-5H-furan-2-one are disclosed in EP 0841063 Al.
The said compounds are claimed in said European Patent Application to be effective in
preventing and treating cytopenia caused by cancer chemotherapy, radiation therapy,

and the like.

Unless otherwise stated, the following terms used in this Application have the
definitions given below. It must be noted that , as used in the description and the claims,

the singular forms “a”, “an” and “the” include plural referents unless the context clearly

dictates otherwise.
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i sobutyl, sec-butyl, tert-butyl, pentyl, n-hexyl,
octyl, dodecyl, and the like or those which are

wepmeissssal |y exenplified herein. "All coxy" meaPSI/BP2004/013245

moi ety of the fornula - ORZ, wherein Rz is an alkyl
nmoi ety as defined herein. Exanples of al koxy noieties

I ncl ydgy)» H{étan?‘ﬂh% nrﬂ(%ovlal'em ﬁr?eQr &%raﬁﬁ{ea‘%ﬁﬁrat@& RPd¥carbon moiety,

i sopr.opoxy, and 4$ e or % h are

peisting sqifly of @E‘é%w séidogf@raé?fﬁ& %nw OmRIHL ek sabon

&oms! 0‘;Ldivd’e!(:j eIGIP | lréifeﬁft@ Hﬂfalkgll drath 68bneCtoRB @Hbd}gatofns ohanples of
re fused.rin

Frumes ot we Dohlniy o spehiy < RisePSnaProprha-buod

solbhsti, tmtlaﬂylv\tetﬂqubperttvxbn -Hehyleectydy dcﬁdmyl subdkilike enttese which

el. I's i ndependent!|y hydroxy,
*%% Cl@ca ig’%“%fﬁ%g%% ‘hiol, thioalkyl, halo,

hanaIkyI nitro, am nq, nnnoalk | am no, enyloxy,

beny Akgxy” apeany b mqietof the-em H@@(r B yodg-ationopasty as
§éf§)eg Hefeil s @@klk ﬁf)lefl@srmt:ltll@e b0 a 2 VB i dR& thethoxy,
e rmn S unl ess erw s
e@f’flﬁoeacrgw@ A el gt be GG st ified herein.

i ncl ude, but are not I|n1ted to, optionally
substAitylitraehrshenytq-, bipbr trrtatlicyarsmbéct raditabcbmaphg hfydne or more

%E# f) HQJ L ﬁl%ﬁgu %#Lz))gg ?SF is aéj)matlT nhnatltlre Th%aryl group can optionally
bpsubstinttedwish bsc,utwgttédeeg}qfwrw@g@rtu@ltylw hepgin |e@4haﬁUb§xltuent is

Spegéd&eﬂﬂfﬁ dreséy%\'& hlk?ankBﬂEtmblkﬁu@élk}‘l hiRs8; hitvaByl, altfo,

BE e ermon e 0%955 b SR

HNHF?JQ( %)MCO@E(E@E%L r(CI—E)&aHﬂ]IE@SéI@‘O@Hyd:lQ)t)fomhle &hbh @Bomatic
| ¢l U but are o

b EIS BB ALRYY abtr s oirdr§ RRBRYbfpdpred. Bramles o
mgybhiofiaiey includechaak kydt limitsins, eptivmaliy albstitutat phiinylabptienally

tsH{Lﬁgc?gap%%ﬁ)ﬁ ﬁ)ln:afci)‘)é{lﬁl YedCRNSL &ﬁ'xg{ﬁ% ﬁg diPd96[aM]cyclohepten-

Ic rin can option
éxlb@ntmnallmlwltqﬁ o3 ﬂWﬁl 9tyhp@élomll)ffse}mtltgtfés@qktnukﬁd and the like

Y)Pﬁ{o@é whf%ﬁ%be ﬁ;eaﬁtmyt&ahph@edl Hdgpendent |y hydroxy,
al kyl, al koxy, hal ogen am no, unless ot herw se

specj, al Lyi ndi cate gycl oal kyl ti

Pl Lo e At phEE By @Bt KB s o At iRty as

Gefrsddi Heuehﬁ CE)@mpﬂ@puf @Md)cy mdqitties madlhde, bubstinbulimdted to, optionally
c pentyl,

(S.)%l% |1gdr31[8(§ }fléns? u ? P EI %/all% g‘??%%‘}etn‘i S%)kﬁw&érot ional l'y

substituted cyclohexyl, ?tlonally substltuted

cycl ohestydllen” mepns omanpyalasy ps divelapteturgied spdpexAic maiefy

EBRidtink @ f HonbD 8BS BicydHc ¢ihg@ IS RRRGH dah Gpkibdalg R Rbitth@d with one,

two, three or four substituents, wherein each substituent is independently hydroxy, alkyl,

alkoxy, halogen, amino, unless otherwise specifically indicated. Examples of cycloalkyl

moieties include, but are not limited to, optionally substituted cyclopropyl, optionally

substituted cyclobutyl, optionally substituted cyclopentyl, optionally substituted

cyclopentenyl, optionally substituted cyclohexyl, optionally substituted cyclohexylen,

optionally substituted cycloheptyl, and the like or those which are specifically exemplified

herein.
“Halogen” refers to a substituent fluoro, chloro, bromo, or iodo.

“Heteroaryl” means a monocyclic, bicyclic or tricyclic radical of 5 to 12 ring atoms

having at least one aromatic ring and furthermore containing one, two, or three ring
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herein. "Hal ogen" refers to a substituent fl uoro,
chloro, brono, or iodo. "Heteroaryl" neans a

wWoenyssst ¢, bicyclic or tricyclic radical of BCT/BPDB4/013245

ring atons having at |east onegaromatic ring and
furthernore containing one, two, or three
Hdté}gh@hﬁrselatt@ﬂ'&oﬁﬁN€QI &ds ft]i@fé\rr{\imlﬁ)g rigf a@mdﬁ&lg C. Heteroaryl can

SRR PPy s B G RTR RS eyt S koG abersin eachy

sibbstientie ntdepernwdeatlg hydreay knyawh stkit, sleoty, itsoalkyl, halo, haloalkyl,

%@?%g@ﬂ&ﬁ@%ﬁﬁ%ﬁ]gr mluﬁ qué%}ﬁl 3? pépii{/ji%}’m halogen substituted

nz xgx@ Hrerndn argma’n@paragécyy ic ring| Bh UBJeBs gherwise

¥ t lﬁ&igﬁF% tErak%ﬁglel? %Fﬁé’tlznoaﬂil( g{cﬁﬁt}]& E}gcélmgtnblzt: a\?\/l@g@éﬂ [¥mited to,
%ﬁ@&a Y %let?q’ﬂﬂ?lgaaztog'é’ op@()gﬁl& %];bsté‘[f.ltqqléitXé?(gQr giptionally substituted
ﬂhimtz)slyl @ptlbigﬂlyudbstlt@ﬂéﬂ ?fa@ni?l’)bphbﬂdlly%dbitﬁute@ @Mr@l?ﬁ'dpﬁonally

st ted.l

SO R pny el oS dmp 28 o1 v piepgimainy
mmﬂy SJﬂEdtqi)gd’ adomyl] optaphllpndistiyntadissquinelingl] optionally

E)tﬁt%éﬁl carl%%l' § 91"" hhﬂ?éaqﬁg%%srtl%tﬁﬁ ﬁﬂXﬁ%zéﬁ%n’albpmb'sﬁﬂﬁéd y

tute
W}Moptlémllmﬁhfutyteé@@gzq ﬂ@t%ténadm@lw|0pt1@mllymuh$t|ltyted
m%ﬁu Mﬁ@n}rsgﬁk%ﬁﬂ gaaghmt@cpmombdamgﬂﬁ%pttdﬁm@subsmuted

L T K

substituted benzo[l, 2, 3]thi adi azolyl, optionally
su bs‘ﬂidtutoeyctl&ﬂqﬁl’aﬁlbéﬁsm rapineajdnt samtate(alnﬂbilepy, scutsstmg of efik, two or

g rguggé ARSIy RRLBI hcSHRSELLHL S 8001256 oxygen

@lxse i Hietetodyeloalkyl. can Hetlenaibfﬂxﬂsgb:'ftkyﬂed w«r@m tavo, three or four
ﬂi‘Bﬂ?{Y@ﬁt@ nst}rlllezgihtéﬁlé}% s?%?ﬂirttoﬂlregttlly hncﬁg&?deﬁﬂt\ogdrg;(y 9[]?1 ahéﬁ&y Qhioalkyl,
hé[@@ﬁiy e dyopaliod ral Wﬁarhpwlo@awm dkyleminog lagiyiarrwp

hﬁh@&ﬁbyﬁﬁo@ dayﬂongzamlﬁ@tur@%ab{h&nb@e ﬁiéblﬁtzillylih@@at‘éd tHxamples of
subst i

I
0Pl e i, Bitaed BrO S B ARy PSR ptrabydro-
ﬁuharryhIdpmbnallya\slubstlthaﬂ@a{bdn)dhnyl fopdiooxtyadukytitpted pyrrolidinyl, optionally
. ol K
%ﬁ&%ﬁ%QWilnga%a%ﬂﬁLﬁ%@%ﬁg Beﬁqhﬁ 1, Xécﬁmr nﬁ(e or those which
ypepact ce&sr@gferrmhxﬁe@h@r@m Exanpl es of heterocyclic
noi eties include, but are not limted to, optionally

s ubstphhprh@cutiedllyaboedtbidaReYdfa c@mlao%alrﬁe}énmm mak Wted

[ erldln ti naII sti.tu rroli
P s e co B DR T I er Grdf gecired
shabshidlogied apliiyigrodzhapdrentanehpoled) $ukk sadts ihtlade whi ch
are specifically exenplified herein.

salts formed when an acidic proton present in the parent compound either is replaced by
a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion; or
coordinates with an organic or inorganic base. Acceptable organic bases include
diethanolamine, ethanolamine, N-methylglucamine, triethanolamine, tromethamine,
and the like. Acceptable inorganic bases include aluminum hydroxide, calcium

hydroxide, potassium hydroxide, sodium carbonate and sodium hydroxide; or

addition salts formed with inorganic acids such as hydrochloric acid, hydrobromic acid,
sulfuric acid, nitric acid, phosphoric acid, and the like; or formed with organic acids such

as acetic acid, benzenesulfonic acid, benzoic acid, camphorsulfonic acid, citric acid,



"Phar maceuti cal » acceptable salts"” of a conmpound neans
salts that are pharmaceutically acceptable, as defined
wheoosisgssand t hat possess the desired phar nacoPOOERBN4/013245
activity of the parent conpoung. Such salts include:

salts formed when an acidic proton present in the

&Hﬁr?e@ﬁlf&l@@m& rfgm%hE hea, gl&dh@ﬂbﬁf&%@@glu@oﬂ@ Lak, glﬁ’ﬁmlc acid,
I'on I'i Re, earth |on

ne
ek GHHHW#F?%‘&P owadd?ﬁagw%ﬁwsaﬁow el lactisracid, maleic
ddﬁQ mgai |a@1dbﬂﬁ@n1@°&ﬁ£ phaklekc oid) &hﬁﬁtﬁarﬁ&ﬂﬁﬁmt fcd, ud€conic acid, 2-

é}%aﬁeg%%ﬂ &Pg‘?}g{‘ﬁ?ﬁﬁ %llcyalilﬁ &c{n}lh%&]clillﬁcaacup Rirtaric acid, p-
wmﬁmpnabhaam@ongamhmaba&e&mhmuiddékalun1nun1hydrOX|de,
cal ci um hydr oxi de, potassi um hydroxi de, sodi um

car be nﬁegﬁsmﬂw&%g pgigngge or addition salts

forme I norgani c s such as hydrochloric acid,
hydrobron1c acid, sulfuric acid, nitric acid,
phospheri mears dicydahexylcarhodimidesr formed with organic
acids such as acetic acid, benzenesul fonic acid,

benzHmC agleshs -4 Bnﬁ\mkgll&nﬁiﬁﬁj)mpﬁl()im,—eth‘}'fltcﬁib@diimide hydrochloride.
aci d, et hanesul fonic acid, fumaric acid, glucoheptonic

aC|dﬂDﬁA¥conhgsggbgk%g,§gﬁgg?1$%|d glycollc aci d,

hydroxynap oi ¢ aci oxyethanesulfonlc aC|d
| actic acid, naleic acid, nallc acid, malonic acid,
mand&BOC” mepub t-butyleay@shimybni ¢ aci d, muconic acid, 2-
napht hal enesul fonic acid, propionic acid, salicylic

aci dIt }ﬁylg&hrfb@ncﬁﬂiagthetc@ﬁ{p@ﬁh@s (ﬁrgleﬂera{)ﬁ)%huﬁﬂ%élpfs@@btﬁse
| Ke

tri | acetic ac " LD
PRiasan J@sgs%iatﬁ CaPARNS hRhe e (B Cipal By ALbeimer's
diasdhadi i mde. "EDC' neans
N- ( 3-di netyl am nopropyl)-N -ethyl carbodiim de

h d .0ri " i.di .

y &Rﬁﬁ&%&’g ?issas@%QB))( 15%9%&)5’(4'?0%[?{?}1 @de@gggﬁn&ﬂd 1g 'lzﬂﬁr life.
PatbologisplbuAdsis shargetnexedl byitbe d@noaltllonan eheprggfamyded in
éﬁﬁc@l‘l&lé}rp‘iaﬁﬁg ahd %tfa%&lﬁﬂﬁ%eﬁﬁfﬂ%%ﬂﬁ@&aﬁ@é@b Fhelg@behd plques are

he treatne el ner |
magéﬁg@nlemi of Smy i RS e hrnPeeaiss "GrugHint's omhe b
vedid TtécﬁrsoPdet@lhqglPPabif ¥ seélos bﬁpﬁ)k@jl}&ﬁ:tcﬂalvigedtdpy Seteal forms
I n t n.extra
Bf’ §§€ be'edie RepPBeCh sk edisrrindant B4 PG % Frpand 770
anmnyrl cod ot s bé reptiu Ehemnkb arise from a single gene through differential splicing. The
Abeta peptides are derived from the same domain of the APP but differ at their N- and

C-termini, the main species are of 40 and 42 amino-acid length.

Abeta peptides are produced from APP through the sequential action of 2
proteolytic enzymes termed - and y-secretase. B-Secretase cleaves first in the
extracellular domain of APP just outside of the trans-membrane domain (TM) to
produce a C-terminal fragment of APP containing the TM- and cytoplasmatic domain
(CTFP). CTFB is the substrate for y-secretase which cleaves at several adjacent positions
within the TM to produce the AB peptides and the cytoplasmic fragment. The -

Secretase is a typical aspartyl protease.

It is hypothesized that inhibiting the production of A-beta will prevent and reduce
neurological degeneration, by controlling the formation of amyloid plaques, reducing

neurotoxicity and, generally, mediating the pathology associated with A-beta production.



10

15

20

25

mai nl y conposed of anyloid peptides (Abeta peptides)
which originate fromthe b- Anyloid Precursor Protein

W@ 200B)54857 a series of proteolytic cleavage st epSI/EP2004/013245

Several forns of APP have beenqidentified of which the
nost abundant are proteins of 695, 751 and 770 am no

@ﬁﬂng éfﬁggétnnhfgﬁ@étaalok z?rﬁfrﬁese&regﬂé ?ct§lit?gsllt%elg§iP€ctl or indirectly,

ferential splicing. a peptlde are
el sadret hsrproRactioanal /b n- of the APP but differ at
their N and C-termni, the main species are of 40 and
42 aI‘hlﬁQt}ﬁQ:bﬂlﬂoaﬂ@d $t.thidbeteatipe pill Heaseaﬂen preshpcAl by bstking

N e

pﬁpﬂdves first in the extracellul ar donaln of APP j ust
out side of the trans-nenbrane domain (TM to produce a

Ct G@P}egélof {He BERt m%(dg% QQF}%T%E‘I}J?DQLHH &t fg%uﬁrl e se the use of

cyt opl’asmat |c omai n i's the sub te for

eprapaunds ab formmlachang theiy ebaratacwvellvaﬁccsaﬁab)@ é#fs for the manufacture

@Qﬁédltﬁﬁélty\f&rhh&réahﬁeJMﬂd@sTeEJegdeu@ﬁng flﬁtthélﬁ d@@x@ids@ﬁﬁntﬂﬁ@in their
e cretgse i s

the cytoplasm c fragment
opr Bt P een brresiie (oo gt agc ¢ tginvention and

t}llai’il];bb(ﬂudmgntah erelp nothe eisé of tonipofnidebifoninlila Iin elveduint@hadr
n%vu On(%%dqm%g (Lsge eneration, by controlling the

St it on “of anyI0| pl aques, reducing neurotoxicity
and, %unerally, medi ati ng the pathol ogy associ ated
Wi t hA Aatslear pbacoefitbe inyant@onprs aH dermseftenppiimers, rBegnzatesyr
SaifPRorfetit %&ﬁl@es%‘ft:b ?Bﬂmds%ftf&%ﬁulgl rectly or
indirectly, could con t he production of A-beta.
Thus, .t he und of this invention wll sef ul
S I R oRRg: Bt BTG PHEIGS FeRrposndpSLUE Bt orril
Bnd reduci ng or preventlng the formati on of the A-beta
pepti des. Cbjects of the present invention are the
conmpounds of fornula | perQse, Ot he use of compounds of
formula | and their pharmageutliical ly acceptable salts
for the manufacture of I C NtGCHRY) -(ORSRH e’ ment
of diseases, relating to hd b- secr et ase |nh|%|t|on
t hei r manuf act ur \\nedlc nt asedlaon a conpound in
accordance with théCRfRféntRon and their production as
wel | as the use of conpounds of fornmula | in the
control or prevention of Al zheinmer's disease. A
PaFtHer obj ect of the invention are all forms of

enanti oners, racemates or . o
R'  islower alkyl, cycloalkyl, heterocycloalkyl or aryl, wherein the aryl ring is

unsubstituted or substituted by benzyloxy;
R?  is H, lower alkyl or aryl;

R®> islower alkyl, -SCH3, acetyl,

O wherein R®* is H or lower alkyl, R” is lower alkyl, heteroaryl, -OC(CH3)s
or aryl, wherein the aryl ring is unsubstituted or substituted by lower alkyl,

cycloalkyl, wherein the cycloalkyl ring is unsubstituted or substituted by lower alkyl

or aryl,
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di astereoneric m xtures of conmpounds of forrmula I. In
one enbodi nent the invention provides the conpounds of

wo besgsssst al fornula la O Q (CHR 4) n- (CR 5R5' ) PeRBP2004/013245

Rl 2 OHla (CRR6')mR whereinyRl is |ower alkyl,
cycl oal kyl, heterocycl oal kyl or aryl, wherein the aryl

r ' nghe'te?o%ﬁﬂ%f %@Fe@ﬂjt}férhe%‘t‘ 1'05 ler‘ijné)ﬁé uaﬁi%ﬁ{lﬁé‘d’ C?—fS BB stituted

I ovver aI yl or aryl ower al kyl, -
acetlib’l‘ 3’ wherei n Ra |s H or | ower al kyI Ris
| ower al kyI heteroaryl, -OC(CH 3)3 or aryl, wher ei n
t he (&TH&CR’)JJ@ryl svhensnl tsetaryluingds ofisubstixsitdd ditsebistiyted byddwer

oGS B DT M BB ¥l

ar yI Nfé@@(@Hy)@NH&JCk@C(@HQB,e((E\Ht)hTéHﬁéI(éa}hQiﬁﬁﬁl daoyfor thagon

%gggg F?ﬁvﬁnﬁ?ﬁé{eh{ &aré)l ngclchzfjﬁls_ﬁi):sst ituted

or suis$tartit ed by | ower al kyI aI koxy, hydr oxyl ,
benzyl;9Kyorh&h i, acetyl, (CH2)2NHSOZPh 5
- NHCO( CH2) 2N ‘CH 3)3, -(CH )2NHCOC6H3OCH3C , or

gggg Bxp 96&[? 'ﬁ%t ar?]g Ifgrlgpgﬁfug\%gt?l?eg %&%u?e\éﬁ) gv‘ve?rl a‘?kyl o¥ alkoxy,
ar yl oxy, vvherel n the aryl ring is unsubstituted

substituted by | ower alkyl or al koxy,
(CH=CH)q-heteroaryl, wherein the heteroaryl ring is unsubstituted or substituted

by lower alkyl, acetyl, alkoxy, halogen, -COOC(CH3)3 or by halogen substituted
benzyl; or for the non aromatic part of fused ring system also by oxo;

' qisOor 1;

R*  is H, lower alkyl, -(CH,),SCHj, -NHCOCHS;, -NHSO,p-Cl-Ph, amino,
-NHCOOC(CH3)3, hydroxyl, aryl, benzyl or halogen substituted benzyl;

R® R% are independently from each other H, lower alkyl or aryl;
R®,RS are independently from each other H, lower alkyl or -SCH3;
m 1s1,2 or 3;

n 1sOor1;and

p is0,1, 2 or 3;

and pharmaceutically acceptable salts thereof,

with the exception that the compound is not 3-acetyl-5-benzyl-4-hydroxy-1,5-dihydro-
5H-furan-2-one.

In another embodiment the present invention provides the compound of formula

Ia, wherein

R'  islower alkyl, cycloalkyl, heterocycloalkyl, or aryl, wherein the aryl ring is
unsubstituted or substituted by benzyloxy;

R®> s H, lower alkyl or aryl;
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0 or (CH=CH) g-heteroaryl, wherein the heteroaryl ring
IS unsubstituted or substituted by | ower alkyl,

waemsphsssal koxy, hal ogen, -COOC(CH 3)3 or by hedDBPI04/013245

substituted benzyl; or for thegnon aromatic part of
fused ring systemalso by oxo; qis Oor 1; 5 R4 is H,

ROWETs 16¥ée Yaltle 1)-.3@1%},);&@@—!3, - NHCOCH 3, - NHSO 2p-d - Ph,
am no, -N )3 hydroxyl aryl, benzyl or

hal oge tut R5, R5 re i depe dent

fr ong’é&é‘ﬁ‘}’gt“h‘éfml‘—lt qgbrkini s GRed Gt SRR e by lower ko
i ndepenglent |y from each other H, | ower aIkyI or -SCH

mis 1, 2or 3, Onis Oor 1; and pis O 1, 2 or 3

and p ﬁ jcal * acceptable salts thereof, with the
exceptlon that’t he conpound is not

3-acet yl - benzyl 4- hydr oxy- 1, 5-di hydr o-

5Hf(91§n CR)oraey, seherein shar %Wbﬁemted presubptéiaitasby lower

i nveﬂk Oz{lk@;EyQM &aﬁyltmzﬁ@ﬂmmge&facétﬁrqwfg ANHSOUPES ei n

aryl N QBT her CHSHEREl R, o

subsbndammﬂ by benzyl oxy; R2 is H, |ower alkyl or

aryl | kyl, -SCH3, acetyl, cycloal kyl,
mher%ﬁgkiﬁéogMﬁlkg1kyl ring is unsubstituted or
substituted by |ower alkyl or aryl, heterocycloal kyl,

( CH=GRIOKy 0vlagrein thewrsl relpg]xstuﬁgu@py;ted phggbptetuted by lower alkyl or
unsufigbsiyt 4t ed or substituted by |ower al kyl, alkoxy,
hydr oxyl’, benzyl oxy, hal ogen, acetyl, -(CH 2) NHSCQPh

) NHC&IQHCQ)C{ [hlgg%l Cl_i]erem the hetg:roaryl ring 1 u|_rlls stitated of substituted

by lower alkyl, acetyl, alkoxy, halogen, or by halogen substituted benzyl; - - -
qisOor1;

R* isH,lower alkyl,-(CH2),SCHs, -NHSO,p-Cl-Ph, amino, -NHCOOC(CH3)3,
hydroxyl, aryl, benzyl or halogen substituted benzyl;

R’,R” are independently from each other H, lower alkyl or aryl;
R® R are independently from each other H, lower alkyl or -SCH3;
m isl,2or3; |

n isOor 1; and

p 1s0,1,2 or 3;

and pharmaceutically acceptable salts thereof,

with the exception that the compound is not 3-acetyl-5-benzyl-4-hydroxy-1,5-dihydro-
5H-furan-2-one.

In still another embodiment the present invention provides the compound of

formula Ia, wherein
R'  is methyl, cyclohexyl, phenyl, morpholin-4-yl or 4-benzyloxy-phenyl;

R*>  is H, methyl or phenyl;
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R is Hor lower alkyl, aryloxy, wherein the aryl ring

IS unsubstituted or substituted by | ower alkyl or
w@bdosnysssor (CH=CH) q-heteroaryl, wherein the PCI/EP2004/013245

heteroaryl ring is unsubstitutgd or substituted by

| ower al kyl, acetyl, al koxy, hal ogen, or by hal ogen

b [ [ |
SRt H%?‘S%e%&yl NHSCDp. CI - Ph. i no, - NHOOO( CH

3)3 hydr oxyl bhenzyl  or hal pgen substjtut
benzsyrloalikg, wherﬁrre){ﬁeﬁu‘égéhﬂ émgug/mf%fﬁtésﬁéwrétlwutﬁg by methyl,
|0“ﬁ£nﬂh%¥brghe R6, R6 are independently from each

ot her ower aIkyI or -SCH; mis 1 2or 3, nis O

i S ceut,l
o i B i o R R LRt 2.
COlTpplpél'CﬂlnGZdetl -tert-butyloxycarbonyl piperidine-2- yl
3-acetyl - 5-benzyl - 4- hydr oxy-1, 5- di hydr o-

SH- T (AR 0081 Wby 3h b da,g 9#1? L SIEROGH PR subiftuted by methyl,

pres nvent'i’on prOV| e cqnpound formil a
wherteftrbugtl, ngtheay Hyydroxs)s Gearessy chﬁ%@n9voro> acetyl, -(CH,);NHSO,Ph,
nmor pMCO(éHwZNHcd@@wst,%y(QH@wHC@% dhSord, 2-FRtHtdbenzene,
or phenyl R3 i's net -SCH3, acetyl,

cycl%&l%?l’mhereln the cycloal kylring is unsubstituted

or sRUsHi druhadylpy nmethyl, tert-butyl or phenyl,

t et rahydro-furan-2-yl, pyrrolidine 2-yl,
|-tert-b | ox '
p|peria(]”‘lyijotx)é“9)h &% ?Q$4H%% q#%@%@ggéony
pi pemﬁthllombz yl, (CH:CR”) o-a ryl wherein the aryl
rlng i s unsubstituted or substituted by net hyl,

tert cdyptety) -H&Eﬂﬁl‘)ﬂ,’ whih QXY heteddBRA ¥i Xs)’unsﬁbitﬁﬁ@d or substituted
ﬂ8§

i %Enry 5§15 RFAS DHOr 6.2 A R OK JHEHL GG e behert

qisOor 1;
R* isH, methyl, ethyl,-(CH,),SCH3, -NHSO,p-Cl-Phenyl, amino, -NHCOOC(CHs3)s,
hydroxyl, phenyl, benzyl or chloro substituted benzyl;

fubstltuted by methyl or

R® R” are independently from each other H, methyl or phenyl;
R6,R6,are independently from each other H, methyl or -SCH3;
m isl,2o0r3;

n isOor 1;and

P is0, 1,2 or 3;

and pharmaceutically acceptable salts thereof,

with the exception that the compound is not 3-acetyl-5-benzyl-4-hydroxy-1,5-dihydro-
5H-furan-2-one.

In yet another embodiment the present invention provides the compound of

formula Ia, wherein

R!  is methyl, cyclohexyl, phenyl, morpholin-4-yl or 4-benzyloxy-phenyl;
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30

ois 0 or 1; R isHor nmethyl, aryloxy,wherein the
aryl ring is unsubstituted or substituted by nethyl or

worBlRessgs7 or (CH=CH) g-heteroaryl, wherein thePCT/EP2004/013245

heteroaryl ring is unsubstitutied or substituted by
nmet hyl , acetyl met hoxy, chloro, or by chloro or

zluor ; benzyl g isCor 1; R4 is H nethyl,
thy ) ?fﬁ -NHBCEp d - Phenyl, am no,

3, hydrox |, phenyl, benz | or chloro
Psubss ing yédSGHa,zayq:tyl RElqpsopgyl, |2r?d?e%)'éﬁ69éﬁ%th§’1 FEORTPRER 2-

oth eﬁlyl JWFOEY(Lpaﬁ 1, 8”&%}%’( Z%VI%mxém%ml Wclohexanyl
) or 3;

fro each ot or - mis 1, 2

is 0 or, 1; phar
accésﬁr%lm]déo-i‘aqap-sz-ﬂh%wg&?amw B s B R FPanIO?lﬁlefle'z‘Yl
conpsipritlihs- 2t 1-tert-butyloxycarbonylpiperidine-2-yl,

3-acetyl - 5-benzyl - 4- hydr oxy-1, 5-di hydr o-

5H f ur t

oH {2 o YA OL IR SRR Hin 515 5o

R1 iphenss Mydrcwcm@hﬂx%benvmwhen Emh@w pbgpyl, §rmethoxy-
4- gg[{}?e}{}rloél&n&ﬁsgyﬁh&l LCBI=kd-phéBi, - dﬁqefth&&eph/émyl B3-dimethoxy-

ac C C|O

2 2, @egylt éﬁrcgmgf pgyréyl ¥ @1,0;(\? Qﬂgny’l 4,5-dimethoxy-phenyl, 4-
phermkm@xﬁizqnémpllapb/hdmyl qwlaénhpe,ns rﬁethﬂYﬂ’heny}y eplengkanyl

cl ohexany t et rahydro-furan-2-yl,
pyrr@h?gﬂﬁégagﬁ} d d
| -t emhexb;dt@#Nﬁ@@&%ﬁ?Hﬁ(])@@ﬂGP&)ﬁe 2-yl
pi per ,
[ -t erplth llkl)ut y o%i@?r{gc?n%%}oé‘éﬁ ‘é’. thoxﬁb? Zene’ napg}hlen 26
2- t oingidweyy-naphibglepenyli 2-ageryleraphthiplepr ﬁhéﬁ& hYdro -SH-

4- flc’i’i[)@lﬁ%'ﬁ;?ﬂ}@ydoﬂep@é'ﬂ SR RPRAMbrend-Hly dr oxy- phenyl ,
4- benzyloxy r henyl , 2-net hoxy-phenyl,

g Tﬁ%ﬁ&@yﬁﬁ@ﬁyﬁ?&g%&f %%g!ypsﬁgﬁvl,’ -ch¥10Xy—phenoxy, 3-

methoxy-phenoxy, naphthalene-1-yloxy,

-CH=CH-pyridin-3-yl, indol-1-yl, 1H-indol-3-yl, 1-methyl-1H-indol-3-yl, 4-
fluoro-benzyl-1H-indol-3-yl, 1-(4-chloro-benzyl)-5-methoxy-2-methyl-1H-indol-
3-yl, 1-(4-chloro-benzoyl)-5-methoxy-2-methyl-1H-indol-3-yl, 2-acetyl-1,2-
dihydro-isoquinolin-1-yl, 1,2,3,4-tetrahydro-isoquinoline-2-yl, (3,4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester)-3-yl, 2-met}1yl-benzoﬁ1ran-3-y1, 5-
chloro-benzofuran-3-yl, benzo[b]thiophen-3-yl, or 9H-thioxanthen-9-yl,

R* isH, methyl, ethyl,-(CH,),SCHs, -NHSO,p-Cl-Phenyl, amino, -NHCOOC(CH3)s,
hydroxyl, phenyl, benzyl or chloro substituted benzyl;

R® R® are independently from each other H, methyl or phenyl;
R® R® are independently from each other H, methyl or ~SCH3;
m isl,2o0r3;

n isOorl;and

P 1s0, 1,2 or 3;

and pharmaceutically acceptable salts thereof,
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3, 4-di net hoxy- phenyl, 3, 5-di net hoxy- phenyl,
4, 5-di met hoxy- phenyl, 4 - nethoxy-2-nethyl - phenyl

waohenissxy - 3- met hyl - phenyl , -phenyl -4- (CH 2) Bi¥AS2004/013245

2Ph, -phenyl -4- NHCOQ( CH 2) 2NHCQRC(CH 3) 3, - phenyl -4-(CH
2) 2NHCO- 3- chl or o- 2- met hoxybenzene, napht hl en-2-yl, 6-

q%ﬂ F}r%% ﬂ)%@gttﬂ%hg@é(%ﬁyéundzﬁ ﬁS@i—Xée’tﬁ@B&rﬁﬂ-@ﬂth&ya1,5-dihydro—

ﬂﬂﬁb@nﬁéQPeLoaua,,chu]nyucuhI| i oeei pepetnii--5;
>-9-yHy.l--i,fli, u ouri ecnn --9y --ygli,, phenoxy, 3

- di gmtiRvhoReARKYdinRnBHid predehtyinvaiRox¥vides fieicbapyuid of
Lenoxy, 3,-.. methoxy-phenoxy, naphthal ene- 1-yl oxy,
geeFE&YBW%I&i n-3-yl, indol-1-yl, |Hindol-3-yl,
1-methyl - | Hindol-3-yl, 4 -
fluoro-benzyl -1 H i ndol - 3-
| - (4-chl oro-benzyl) - 5- net 3-yl,
| - (4-chl oro- benzoyl ) - 5-H&t hgky- 2n§%ﬁ¥§d ¢§ﬁ$g3% -3-yl,
2-acetyl -1,2- difydro-iso ol in- 11%

|, 2,3, 4- tetrahydf& RAQY1 i &l 2-yI

(3 4- di hydr o- IH|SO$U|noI?ne- 2- carboxyllc acid
tert-butyl ester)-3-yl, 2-nethyl-benzofuran-3-yl, 5 -
whheﬁo-benzofuran-s-yl, benzo[ b] t hi ophen-3-yl, o r
9H-t hi oxanthen-9-yl, R4 i s H, nethyl, ethyl,-(CH 2)

SCH aR) ridg i

yar 531 e iﬁoﬁ%ﬁ%g%“%rc}&mﬂaaﬂsu S et e
benzylllsuletBteFlCESab@tlﬂtﬂ bpeertsloeyy from each other H
met hyl o r phenyl; R6,R 6 are independently from each

thefsl—t'lbwéfeallafy})r&yf - SCH; mi S 1, 2o0r 3; ni s
1; and i S O L1, 2 or 3. and o

”har ceut A cce bIe salts thereof W th the
gxcenﬁ?"&‘ﬁaﬁl‘?{gt S?ﬁé’ a& ound is not

3-acety| - 5-benzyl - 4- hydr oxy- |, 5- di hydr o-
5H—fur§n 2-one Still in another enbodi nent the present
invenrNﬂ?ﬂprOV|des the conpound of general forrmula Ib

OO
O | wherein R*is H or lower alkyl, R® is lower alkyl, heteroaryl, -OC(CH3)3

or aryl, wherein the aryl ring is unsubstituted or substituted by lower alkyl,

0O

cycloalkyl, wherein the cycloalkyl ring is unsubstituted or substituted by lower alkyl
or aryl,

heterocycloalkyl, wherein the heterocycloalkyl ring is unsubstituted or substituted
bY —COOC(CH3)3,

(CH=CR’),-aryl, wherein the aryl ring is unsubstituted or substituted by lower
alkyl, alkoxy, hydroxyl, benzyloxy, halogen, acetyl, -(CH),NHSO,Ph,
-NHCO(CH,),NHCOOC(CH3)3, or -(CH;),NHCOCsHcOCH;Cl, or for the non
aromatic part of fused ring system also by oxo,

oisOor 1;

R’ is H or lower alkyl,

aryloxy, wherein the aryl ring is unsubstituted or substituted by lower alkyl or
alkoxy, or
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HN/ Q Hhn Rt 4)) n-- (CRSRI 5- '")j --R3/ R1L Ib CR6R6
R2 H wherein RL is lower al kyl, cycloal kyl,

wedosnsssyr| oal kyl or aryl, wherein the aryl riPQI/EB2004/013245

unsubstituted or substituted by benzyl oxy, R2 isH,
Iovver al kyI or aryl; R3 is lower alkyl, -SCH3, acetyl,

| k | h t \AH&&%HM R@hekén Hlél{etér@f\i\@[ rifg {%)Unsulﬁtﬂt@tedl OV&Ibstituted.
al ky, e

ar ylDyp¥e A5 m%%g&lﬁ%gglﬂvgsw &9&@@&1@1>é@refﬁ§ia?%ﬁéﬁubstﬁuted

al k)’denz‘ﬂy@ﬂ foatHeydonwhemeiinpirnef kiyel wad dpytent dlaobyi ¢xo,
unsubs l{t ed or substituted by |ower alkyl or aryl,
het €8 )Pcf I"dal kyl , wherein the heterocycloalkyl ring is
unsubstituted or substituted by - COOC(CH 3) 3;

R'CHHER, Jowgeratkyl,-(Cih 266 Ha, -MNECQO)s, MNH§O:ps Cl-Ph, amino,

unsu tute | i
hydr 2% %ﬁ%’& 36%@6%’21% leﬁe %Jéﬁ/@geﬁ S'ch%sk 5‘5@% Bn,

, 6H 6CCH
%JQEIBH,(BS FndfeBFn‘%eﬁgy %QFP %‘B ﬁéhqr é{ 6%"?’? ag‘fyl ?’U ring system

al so by oxo, ois O or 1; R is Hor lower alkyl,
REBA 0% yndepbgdeatln fioheeaah yther iH dowa allys obsSIOH ut ed or
substituted by | ower al kyl or

m isl,2or3;

n is 0 or 1; and

p 1s0,1,2 or 3;

and pharmaceutically acceptable salts thereof, -

with the exception that the compound is not 3-acetyl-4-hydroxy-5-isobutyl-1,5-dihydro-
pyrrol-2-one.

Still yet in another embodiment the present invention provides the compound of

formula Ib,
wherein
R'  isaryl;
R*  isH;
R’  is-SCHs,
}Fa
—NY
O | wherein R*is H or lower alkyl, R® is lower alkyl, heteroaryl, -OC(CH3)3
or aryl, wherein the aryl ring is unsubstituted or substituted by lower alkyl,

Rb

cycloalkyl, wherein the cycloalkyl ring is unsubstituted or substituted by lower
alkyl,

heterocycloalkyl, wherein the heterocycloalkyl ring is unsubstituted or substituted
bY —COOC(CH3)3;
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al koxy, or(CH=CH) q-heteroaryl, wherein the heteroaryl
ring i s unsubstituted or substituted by |ower alkyl,

waemsphsssal koxy, hal ogen, -COOC(CH 3)3 or by hedDBPI04/013245

substituted benzyl; or for thegsnon aromatic part of
fused ring systemalso by oxo, qis O or 1; R4 is H,

| OVVea&yla&viéfEn(tgégx)y??? mrre%@@@ékl 3r suﬂyﬁﬁﬁg@bﬂowghalkyl alkoxy,
ami hydr oxyl %# benzy

hal a%ywbcgt Pﬁ?pé@n@émﬁw PaRGOHsedrng Waféﬁleﬂwgmwn

fromeach other H |ower alkyl or aryl; R6,R6 are
i ndepdogie Mhleyeid themrdanty iotheibstitutddowasnbstltitet berlkoSEidr ;
mis 1, 2or 3; nis Oor 1; and pis 0, 1, 2 or 3

and BOBIIRASUL G e BESRANADLE 1SR4 kRRASP Lubstdedl b fovver

excepti
3- acdiyl -COYG by omby lsai@gmspbsutgted ibeyart ©5 forrthe non aromatic part

2- ONgY-fusell Irinly sY@Emialo@yQkher enbodi ment the present
i nvention p§OV|des thé conpound of fornula Ib, mhereln

B ineboh . - ReiCosHnemiapiioRors Bkt o

3)3 or aryl, wherein the aryl ring is unsubstltuted or
sdre Hyt ed by | ower al kyl, cycloal kyl, wherein the
cycloal kyl ring is unsubstituted or substituted by
.kyl, heterocycl oal kyl, wherein the
éterocycloalkyl ring is unsubstituted or substituted
by - COOC(CH 3)3;aryl, wherein the aryl ring is
Wnsubdtituted or substituted by |ower alkyl, al koxy,
benzyl oxy or for the non aromatic part of fused ring

Bystiemoalsahly oxo, ,
p is0, 1,2 or 3;
and pharmaceutically acceptable salts thereof.

Yet in another embodiment the present invention provides the compound of

formula Ib wherein
R'  is phenyl;
R? isH;

R®  is-SCH;,

O | wherein R*is H or methyl, R” is methyl, 1H-pyrrol-3-yl, -OC(CHj); or
aryl, wherein the aryl ring is unsubstituted or substituted by methyl,

cycloalkyl, wherein the cycloalkyl ring is unsubstituted or substituted by methyl,

heterocycloalkyl, wherein the heterocycloalkyl ring is unsubstituted or substituted
by -COOC(CH3)3;

aryl, wherein the aryl ring is unsubstituted or substituted by methyl, tert-butyl,

methoxy, benzyloxy or for the non aromatic part of fused ring system also by oxo,
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aryl oxy,wherein the aryl ring is unsubstituted or
substituted by al koxy, or heteroaryl, wherein the

wedosnssasy|l ring i s unsubstituted or substituted/By2004/013245

| ower al kyl, -COOC(CH 3)3 or by;shal ogen substituted
benzyl, or for the non aromatic part of fused ring

syst : i; : ' |g¥$q; HCOCH 3,

am nagwo%i\&%? %Oa?rglgégrlyfﬁgphgge\ﬁg ?l;e R5’ F&JS}I are H;

R6,R6 are HH mis 2; nis O.or, 1, and p s O, 1, 2 or

3;  diderprhherur fhediersjodyldng @Wé&éamt%& ph{bsfutedyyt methy, -
in @@U@C}Eﬂt&@?’q\?ﬂfﬁorbﬂﬁnﬁﬂﬂsﬁﬂér foRdRidnaRoady bak@sf fused ring
the co oun of formula I'b wherein RL is phenyl; R2 is

H R3S 4%§§¥£XOR -NVO , wherein Ra is Hor nethyl, Rb

is methyl, IHpyrrol-3-yl, -OC(CH 3)3 or aryl, wherein

Rhe iaHyimathylg NECOAEbshintout I CEOG({HE1)i, phemd oppenzyl;

nmet hyl , cycl oal kyl, wherein the cycloal kyl ring is

§n§ugégftuted or substituted by methyl,
éterocycl oal kyl, wherein the heterocycloal kyl ring is

upsybstituted or substituted by - COOC(CH 3)3; aryl,
WhRraedlthe aryl ring is unsubstituted or substituted
by methyl, tert-butyl, nethoxy, benzyloxy or for the
mon @ppmatic part of fused ring systemal so by

oxo, aryl oxy, wherein the aryl ring is substituted by
net hgxy, .0r heteroaryl, wherein the heteroaryl ring is
Ensu%éf?#b?gg or substituted by nethy, - COOC(CH 3)3

or by 4-fluoro-benzyl-I-yl, or for the non aromatic
par t1s8f LIAed ring

and pharmaceutically acceptable.Saltsvthereof.

Still yet in another embodiment the present invention provides the compound of

formula Ib, wherein

R'  isphenyl;

R’ isH;

R®  is-SCH;, -NHCOCH;, -NHCO-phenyl, -NHCO-(4-methyl-phenyl), -NHCO-(2,5-
dihydro-1H-pyrrol-3-yl), NHCOOC(CH3)s,

cyclopropanyl, 1-methyl-cyclopropanyl, cyclohexanyl,

1-tert-butyloxycarbonylpyrrolidine-2-yl, 1-tert-butyloxycarbonylpiperidine-2-yl,
tetrahydro-furan-2-yl,

phenyl, toluenyl, 4-tert-butyl-phenyl, 2-methoxy-phenyl, 3-methoxy-phenyl,
4-benzoxy-phenyl, 3,4-dimethoxy-phenyl, naphthalene-2-yl, 6-methoxy-
naphthalen-2-yl, 3-oxo-indan-1-yl,

2-methyl-phenoxyl,

1,2,5-trimethyl-1H-pyrrole-3-yl, 5-methyl-pyrazine-2-yl, 5-methyl-2,4-dioxo-1H-
pyriminine-1-yl, 3-methyl-furan-2-yl, indol-1-yl, 1H-indol-3-yl, (4-fluoro-benzyl)-
1H-indol-3-yl, isoquinoline-3-yl, 3,4-dihydro-1H-isoquinoline-2-carboxylic acid



system al so by oxo; R4 is H, nethyl, -NHCOCH 3, am no,

- NHCOOC( CH 3) 3, phenyl or benzyl; R5,R5 are H, R6, R6
wW@e®shssa1is 2; nis 0 or 1; and pis O 1, 2 pCT/BP20a41ii3245
pharmaceuti cal ® acceptabl e saliss thereof. Still yet in

anot her enbodi ment the present invention provides the

Cc onmenBatyDéstdrothimlos2, 2] pyrideteey l;}l Bénml,pb@tmydd,laz&% 3-81, b13-

_ NH(%}}(CE %Pﬁﬁ%%benz 0 gn% 3%-yl, or carbazol-9-yl,

dlhydro | H pyrrol-3-yl), NHCOOC(CH 3)3, cycl opropanyl,
R" et Hy metlyyd] -dit Op&hiy a,mmycﬂ\ﬁlﬁ@&b@f@(IQHz. 3, phenyl or benzyl;
| -tert-butyl oxycarbonyl pyrrolidine-2-yl,
Rt pput yl oxycar bonyl pi peri di ne- 2-yl,
tetrahydro furan-2-yl, phenyl, toluenyl
4-t £ utyl - phenyl 2 nethoxy phenyl ,
5 R, rﬁ xy- phenyl , 4-benzoxy-pheny|,
3, 4- di net hoxy- phenyl, napht hal ene- 2-yl,
@- mes poxynapht hal en- 2-yl, 3-oxo-indan-1-yl,
2-met hyl - phenoxyl, I, 2,5-trimethyl-1H pyrrole-3-yl,
pyf@zi ne- 2-yl,
% ”ﬁ%ﬁ%kl dIOXO Iprrlnlnlne- 1-yl,
3- nethyl furan 2-yl, indol-1-yl, | Hindol-3-yl,
% 4- i Dok 8-958hzyl ) - | H-indol -3-yl, isoquinol i ne-3-yl,
3, 4-di hydro-1| Hi soqui nol i ne-2-car boxylic acidter-butyl

A%t fHarmb u €y 2 cpedbiy/daltdliHeeeot- Y |
beégg[l 2, 3]th|ad|azole 5- yI 2, 3-

10 C a r e&)g?sglgtgé}gef c“o&i;g‘chzn'q)! oﬁ@gwf rlz 3 k%]@%_?o n eﬁw‘gﬁ \érésela invention
: - arhsI@OB0NCHLE) BYelglenyl or benzyl; ‘R5, R5. are. H;

Table 1
0O O
X (CHR?),-(CR®RS) -R?
Rl
I
\\(CRGRé')m R2 OH ()
Ex | X R! -(CR®R®) - R®  |-(CHR").(CR’R®),- R?
Al | O | CH; |-CH(CH;)CH,-| H -CH,CH(CH3)- CHs
A2 | O | CH; |-CH(CH;)CH,-| H -CH,CH,- SCH;
A3 | O | CH; |-CH(CH;)CH,-| H |-CH,CH,CH(CHs)-| CH;
A4 | O | CH; |-CH(CH;)CH,-| H -CH(CH3)CH,- | -COCHS;
A5 | O | CH; |-CH(CH;)CH,-| H -
CH,CH,

El

A6

O

CH; |-CH(CH;)CH,-| H -

A8 O CHs; |-CH(CH;)CH,-{ H -
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CH,CH, ‘
G4 @) 0\/:\/N— -CH,CH,CH;- H - \@
G5 Q) 0\/3"— -CH,CH,CH,- H - \O
G6 | O | () | -CHCHCHy | H -CH,- O
G7 @) CN_ -CH,CH,CH,- H -CH,CH,CH;- \O
G8 ¢) O\/_\_/N_ -CH,CH,CH,- H -CH,- /@
G9 ] CN_ -CHzCHzCHz- H -CH(CH3)- /@




Gl4 O - -CH2CH2CH2- H -CH2CH2- OCH G15 O C N-
-CH2CH2CH2- H - CH2CH(CH3) - Gl6 O O -CH2CH CH2- H
wo CiidRa54857 , OCH 3 CH3O Gl7 O 0 - -CH2CH2CH2- H pCHERIdA4/013245
,CH 3 G18 O -CH2CH CH2- H -CH2CH2- ,0OCH 3 G19 O -Cr
2Cr 2CH20 - H-CH2- CH30 &6-0 C - CH2CH2CH2- H
-CH2- OY. YCH3 &1 O\ _y -CH2Co 2CH2- H -CH2- CH3O &2

GIGCWZC@H - CH2;,CIOdH -~ [CHBI 23 O \-GH»- o
- CHZACH2CIH2 - -QH2CH2CH2- (24 O - CH2CH2CH2- H - CH2-
X500+ -Crl2 2CH2- H - - 6 OO0 - -CHCHR - o
Hi1iCHD® R7 O - @-HZQHZZ}H—JZ HH CHRCH2--a0E28 O O _CH,O:©\
- CH2CH2CHH2 - -CH2- &9 -CH2Cr i| 2ChL2- H ocH,
SFEI~ - CFD- CFZ-H[ & oo
?— eﬁz'—é)ﬁll SCHZ é%%% g%f}'cxyphenﬁ %I-Kj/
—cH2eH2—CH—32 O coH——CHI-CH2Z—CH; ’“L"’CHZQ'—E o013
BlégHL | & 3) 804 14 oldbrs- - cﬁg@/m”’
CH, |- CH2- O 15 O CoH5- - (CHCH2- CH, - CH2-
G4 | O /\_ | -CH,CH,CH,- H -CH,CH,-
Gl5| O CN_ -CH,CH,CH,;- H -CH,CH(CHsj)- \©
Gle| O | 4\ -CH,CH,CH,- -CH,CH,- ' oct,
QU N oA S A7 ) 2LH, CH;@/
G17 O O_ -CH,CH,CH;- H -CH,CH,- \©/°H’
G18 O /N -CH,CH,CH,- H -CH,CH,- ock,
{ e 2CHChH; 2CH, \©/
Gl1o9| O s\ | -CH,CH,CH,-| H -CH;- . -
O | crch: A0
G20 O 7\ -CH,CH,CH;- H -CH;- . CH,
{ rASIEyAIe ) 2 \©/
G21 O CN_ -CH,CH,CH,- H -CH,- /‘j@
G22 O O_ -CH,CH,CH,;- H -CH,- - o o,
G23 O /\ -CH,CH,CH,- H -CH,CH,CH,-
{ 2CH,CH, 2CH,CH; /@
G24 O O_ -CH,CH,CH,- H -CH;-
G25 @) O_ -CH,CH,CH,;- H -CH;- /
G264 O O_ -CH,CH,CH,;- H -CH,- [, 2”
G27| O | 4\ | -CH:CH,CH,- | H “CH,CH,-
= 2CHCH, 2CH» \EP
G28| O | () |-CHCHCH-| H -CHy- A
G29 O 0\/:/\N— -CH2CH2CH2— H -CHzCH(CsHs)- /@
G30 @) CN_ -CH,CH,CH,- H -CH,- O‘
¢




16 O C6H5- - CH2CH2- CH3 - CH2CH( C6Hb) -
-CH2CH2- CH, -CH2- JI

17 O CoH5-

O CoH5- -CH2CH2- CoHS J2 O CoHs-

WO 2054857 CoHS - CH2- 0 CH O J3 O CoHs- - CH2CH2PCIUBPEN04/013245

-CH2- J4 O G6H5- - CH2CH2- C6H5 5CH2CH( C6HD) -

J5 O

C6H5 CH2CH2 CHs -CH2- KI NH CoH5- -CH2CH2- H

2Cl INH CTHZCHZ-—TH K NH H5-
: 2-OH) Eg%n% BB Gpotb. |1 R RIGHE. O
-CH2CHR- H|® CH2 O K6 NH C6H5-| - CH2CH2- H K71 NH
CoHbr | CE2QHZZHE- XK8 -NHL,CBHS- |- GRLCH2- H K9 NH CoH5- \O
- CH2CH2- JL/l KIO NH C6H5- -|CH2CH2- H KII NH C6H5-
- H CF Hy C ; C[CH,
KIL3 NH O%)HE =7 CHzH%HZ% %HNH oa@gFCH%’CHz- H
- AH|2 \a.u T Wl_l5 A v_v 1z v_ Kle !\\IH ml_lﬂ
- CHPOHR- OH |- hbls- OHB -CHAk K17 G deHEH(CHDEH: )
- CH( CHB) - o,
14 o) CgHs- -CH,CH,- CH; -CH,- /‘t@
15 0 CeHs- -CH,CH,- CH; -CH,- ¢ 2
I6 | O CeHs- -CH,CH,- CH; | -CH,CH(C¢Hs)- /@
17 O CgHs- -CH,CH,- CH; -CH,- O
<)
J1 | O .| Ce¢Hs- -CH,CH,- CeHs - \O .
]2 O CesHs- -CH,CH,- C5H5 -CH,- }D
J3 o) CeHs- -CH,CH,- CeHs -CH,- C 2
]4 O C6H5- -CH2CH2- C6H5 -CH2CH(C6H5)- /@
J5 O | C¢Hs- -CH,CH,- CgHs -CH,-
)
<
Kl | NH | C¢Hs- -CH,CH,- H -CH,CH,- -SCH;
K2 NH C6H5- -CH2CH2— H - w
K3 | NH | C¢Hs- -CH,CH,- H -
6115 2 2 H3<>v
K4 | NH | C¢Hs- -CH,CH,- H - \Eo)
K5 | NH | Cg¢Hs- -CH,CH,- H -CH,CH,CH,- \O
K6 | NH | C¢Hs- -CH,CH,- H - \jg”j
K7 | NH | CeHs- | -CH,CHp- H - \@\




K18 NH CBH5- - CH2CH2- H - CH( CH3) -

- OZVK19 NH CoH5-

-CH2CH2- H -CH2CH2- K20 NH CoH5- - CH2CH2- H - CH2CH2-

W@ E2BSNH C6H5- - CH2CH2- H - CH2CH2- H3COX i
CoH5- -CH2CH2- H - CH2CH2- OCH3

PCPEPIH04/013245
K23 NH CoH5- - CH2CH2- H

- CH(CH3) CH2- K24 NH CBH5- CH2CH2 H -CH2- CH O K25 NH

C - CH2 T NHTC6H5= u—uu—u H
-5:@5} %“&Fg J%%H dsrel | Grpons H - o %
- NHCOQH3 K28 NH C6H5- - CH2CH2-| H - CHNHCOCH3 - SCH3
- N ngp HS- @R~ |H (org- CB K30 N\H G CH,CEN\\
6%—8 - (CH2CHR- °H>- gH2- L ’K3T NH CBHB-| - CH2CH2- H - gHe- LY
L B-K32NH-E6HE=——EHREHP=—H—EH(-EH-3)—EHtM—K33—NH-E6—
H &98-| Ngctsy |- k’@sts) - Fo QH3 K34 NH csHA- ®
] - H| vs<t -CHr K35 NH (q6H5- -|CHPCHP- H QYO |l
KB&KINH GEHS- G CH2--CHLKBB- NH C6H5-| - CHoCH2- H
- CH(NHBOC) CH 2- K38 NH CBH5- -|CH2CHZJ- H - CH(NH 2) QH2- p
KB9 NH CeHE- - CH2QHR2- H - CHR2-
K12 | NH | C¢Hs- -CH,CH,- H - \5&
o ~CH
CHy
K13 | NH | CHs- -CH,CH,- H _CH,- /@
Ki4 | NH | CeHs- -CH,CH,- H _CH,-
K15 | NH | CsHs- -CH,CH,- H -CH,- g
.| K16 | NH |  C¢Hs- -CH,CH,- H -CH,- o
(o)
K17 | NH | CsHs- -CH,CH,- H _CH(CH,)- )@
K18 | NH CgHs- -CH,CH;- H -CH(CH3)- OCH'
K19 | NH CeHs- -CH,CH,- H -CH,CH,- \©/CH3
K20 | NH | C4Hs- -CH,CH,- H _CH,CH,- o
K21 | NH | CsHs- -CH,CH,- H -CH,CH,- 0
H,CO
K22 | NH | C4Hs- -CH,CH,- H -CH,CH,-
\©\OCH,
K23 | NH | CsHs- _CH,CH,- H -CH(CH;)CH,-
K24 | NH | CsHs- _CH,CH,- H -CH,- “0
CH,O
K25 | NH | C4Hs- -CH,CH,- H -CH,CH,CH,- )@
K26 NH . CsHs- —CH2CH2- H -CH2CH2CH2- ocH,
/©i0CH3
K27 | NH | C4Hs- -CH,CH,- H -CH,- -NHCOCH;
K28 | NH | C¢Hs- _CH,CH,- H -CHNHCOCH; _SCH,
-CH,CH,-




K40 NH CoH5- -CH2CH2- H -CH2- K41 NH C6H5- - CH2CH2- H
-CH2- K42 NH CoH5- -CH2CH2- H - CH2CH2- K43 NH CoHS5-

WO CRa548s7 H - CH2- K44 NH C6H5- - CH2CH2- H - CH2E(/£81483/613245
-C6H5 K45 NH C6H5- - CH2CH2- H_-@H(C 6H5) CH2- - C6HS5 K46

NH C6H5- -CH2CH2- H -CH2- Still yet in another
e [ T T Esen ntifon pravi des_ the congoung
o?%?cg)r rruﬂﬁa |, %Whi clh CH:CH H CH; TO
i sRac-|4- hydr oxy- 5-ji sobut yl - 3-[|(9H-t hi oxant hen- 9-yl|) - ac
etyH=5tfgran=2-one;
3t ?3’5( aNEL ¢ Tsﬁlgw L pheR o (R, S mdt hyl - &’%zpl onyl|] -55)((@“
R, S) - cycl ohexyl net hyI 4 hydr cxy- 5H|f ur an- 2- one; I
5-Eht-aro-—N{-2{413 R yed ohe;y.m—tJnul 4Ry eH-oxy
"D %akq, Db |cnpe oL T aPCHl | B -CHy- i¥s
yl)- 2( R, S) -{met hyl - 3- oxo- propyl|] - phenyl } - et hyl ) - 2- et ho
X S0 e "
RS e S dhserel ny FHACRY i chcy T5- 1](1 1 PO 1) ~dig o
etyl]-5H fili ran- 2-ne; o cH
aG-~2-|C qn el Nyl=3~] - (4-tjuaro y Hingo
| b -3§I ] )ﬁg%et 3%&54- hydrEg%(/j_%Hf yr aTrI#- 2- o%gl?&z{ | T o
Rac- 5-[cycl dhexyl met hyl - 3-[ (9H-|f | uor gn- 9-yl) - acetyl|] -4° %"
hy gr3axly N Wi @)= 2- ONEH,CH,- H - oy, o
Rac- 3-|( car hazol -9-yl -acetyl) - §- cycl ghexyl net hyl - hyd@ ZE,CH
oky-5Hfurgn-2-onej
5( R3S) |- By ICGBE] 3F (4O CH,but|yl ¥phenyl ) - 2(-R, S) - ngt hyPﬁ/"\ﬁ;‘;
- propi jonyl ]{- 4- hydr pxy-5Hf i i ran- 2-orne; RO
Rac- 4-lhydr axy- 3- [ (2- met hoxy- phenoxy)l- acet yl ] - 5- phenet
y| K36-f WHan- 228ne;| -CH,CH- H - DR
Rac- 4-hydragxy-3-[ (] Hindol-3-yl)-acatyl]-5-phenethyl ; T
H f ur ap- 2- gne; '
HE K37 an MY g estls- | Dy Y 9 VR S o, Q.
Rac- 4- hydragxy-3-[ (1 Hindol -3-yl)-acgtyl]-5-(3-phenyl-p ©
r ppsle) | NH flur@prs2- pneCH,CH,- H -CH(NH,)CH,- L
Rac- 3-[ (9H|f | uorent 9-yl ) -acet y|l | - 4- Hydr oxy- 5- net hyll - 57"
phenethyl=SH-furan—2-one;
4t B28r pxVH 3( ReeBs= [ p- (64 oxy- ndphtlhal en“2y! ) - prlopi g %
nyl]-5(R, S)|- phenethyl -1, 5- di hydro-pgyrrol -2-one;
K40 | NH | CgHs- -CH,CH;- H -CH,- ~ )
f >:/
K41 | NH | C¢Hs- -CH,CH,- H -CH;- /N%
K42 | NH | C¢Hs- -CH,CH,- H -CH,CH,;- \EP
K43 | NH | C¢Hs- -CH,CH,- H -CH,- C %
K44 | NH | C¢Hs- -CH,CH,- H -CH,CH(C¢Hs)- -CsHs
K45 | NH | C¢Hs- -CH,CH,- H | -CH(C¢Hs)CH,- -C¢Hs
K46 | NH | Cg¢Hs- -CH,CH,- H -CH,-
O

Still yet in another embodiment the present invention provides the compound of

formula I, which is




[1-(4-Benzyl oxy-benzyl)-2-(4-hydroxy-2-oxo-5(R, S)-phen
et hyl -2, 5-di hydro-I H pyrrol -
WE2006058B6R, S) - 0xo- et hyl ] -carbam ¢ aci d tert - bup@l/EP2004/013245
ester; -29-
Rac- 4- hydr oxy- 3- (i ndol -1 -yl -acetyl)-5-phenet hyl -1, 5-d
|P¥9r4°h 6405 3bARE - (@OH-thioxanthen-9-yl 1]-5H-furan-2-one;
%%éégaéo -gﬁylwacet§m§n4enyd¥%;$: ]pheﬁg?%quf

dro The esent 0
Pg‘JPrﬁf%rtéftr LPhareir ARk B ioe a%eﬁf%hogg’s( Fpethyl-4-
Gigddr Sﬁrﬁnaﬁenomy nmet hods knomn in the art, for
exanpl e, by the process described bel ow, which process

%A;Iﬂ\r Iaqﬁé ?%ﬁg}%&ﬁ%b&&ﬁgﬁﬂﬂg —%@'dﬂzo —2‘—]!))%1-& Bgai@dré-rfuran%—
5 abk3(R,S)op dmxiﬁmb -proext Epbayoethkl)2- methary{benwaneidei n
the aryl ring is unsubstituted or substituted by

hGRAY LRI hexyRAeih]- L hyld BB L3- g(llhyind‘éf 3%’1)\‘50&)@65%@{@2 -one;

|ndependently from éach ot H, | over alky or - SCH3;
; arbo i d r mul
.-zyéqéemwewﬁéﬁﬁl%%agro( frafGistch P reehy Gagpdroxy-st-
gyl 2-on&CH3, acetyl : vvherel n Rais Hor |ower

aIkyI R is | ower aIkyI heteroaryl, -OC(CH 3)3 or

&Ha SSilc e r%ﬂ%eﬁ'{}?v\g I qu& b?gﬁ%g%%—ihmlto -.S‘H— ran—2—one;

c cIoaIkyI ring is unsubstltuted or substltuted b

10 [Raweh-(cartiegel-1-agepil) -5 euel ehesrlpershrlidy hydrgiedsi- ﬁlriuhé one;
heterocydoalkyl ring i s unsubstituted or substituted
5(R,S)-Benzyl-3-[3-(4-tert-butyl-phenyl)-2(R,S)-methyl-propionyl]-4-hydroxy-5H-

" furan-2-one; S ' ' S

Rac-4-hydroxy-3-[(2-methoxy-phenoxy)-acetyl]-5-phenethyl-5H-furan-2-one;
Rac-4-hydroxy-3-[(1H-indol-3-yl)-acetyl]-5-phenethyl-5H-furan-2-one;

15 Rac-3-(3,3-diphenyl-propionyl)-4-hydroxy-5-phenethyl-5H-furan-2-one;
Rac-4-hydroxy-3-[(1H-indol-3-yl)-acetyl]-5-(3-phenyl-propyl)-5H-furan-2-one;
Rac-3-[(9H-fluoren-9-yl)-acetyl]-4-hydroxy-5-methyl-5-phenethyl-5H-furan-2-one;

4-Hydroxy-3(R,S)-[2-(6-methoxy-naphthalen-2-yl)-propionyl}-5(R,S)-phenethyl-1,5-
dihydro-pyrrol-2-one;

20 [1-(4-Benzyloxy-benzyl)-2-(4-hydroxy-2-oxo-5(R,S)-phenethyl-2,5-dihydro-1H-pyrrol-
3-y1)-2(R,S)-0ox0-ethyl]-carbamic acid tert-butyl ester;

Rac-4-hydroxy-3-(indol-1-yl-acetyl)-5-phenethyl-1,5-dihydro-pyrrol-2-one; or
Rac-3-(carbazol-9-yl-acetyl)-4-hydroxy-5-phenethyl-1,5-dihydro-pyrrol-2-one.

The present compounds of formula I and their pharmaceutically acceptable salts
25 can be prepared by methods known in the art, for example, by the process described

below, which process comprises

acylation of a compound of formula IT



by - COOC(CH 3)3; (CH=CR ) O-aryl, wherein the aryl
ring i s unsubstituted or substituted by |ower alkyl,

wa@bdosnyssshydr oxyl , benzyl oxy, hal ogen, acetyl,Per/£P2004/013245

10

15

20

NHSO Ph, - NHCQ( CH 2) 2NHCOOC( CH3g).3, - (CH ) 2NHCOC
6H3CCH 3Cl, or for the non aromatic part of fused ring
system al so by oxo, ois 0 or 1;5)R is Hor |ower

al kyl , aryl oxy, wherein the aryl jfing i s unsubstituted
or substituted by | gwer al kyl | koxy, Br ( CH=CH)
g- heteroaryl, wherdty the het I ring i's
unsubstituted or subs '%ﬁpg wer al kyl, acetyl,
al koxy, hal ogen, - F3 ar, b | ogen
substituted benzyl; or for theRon QHomati ¢ part of
fused ring systemalso by oxo; qis O or 1; R4 is H,
l.aver. al kyl, -(CH 2)2SCH3 - NHCOCH 3, -NHSO 2p-C - Ph
amno, -NHCOOC(CHs) , hydroxyl, aryl, benzyl or

hal ogen substituted benzyl; R5,R5 are independently
% omieQcH Nidher H, | ower alkyl or aryl; nis Oor 1;
and pis 0, 1, 2 or 3; to produce a conpound of

frior myd Rwler 8@, &ycdoalkGhiReterocyflcRRAD ]aryl Rehézei@ithé Aoyl ring is
wherein X . ngéhzb . ,%fg yR5 RS ,)%6, R6 , nﬁwn g%d
p, armsudtgued qearbsuited DMIH P esi red, converting

t he conpounds obtained into pharnaceutically

&ceps Hbloaveaalkyl addjlt i on salts. The conpounds of
formula la maybe prepared in accordance with the

fel oo ﬂﬂeﬁ&f?ﬁﬂ@y fromCdiBTBehtr 8, MR{ePGHyl or -SCHs;

m is 1,2 or 3;
with a carboxylic acid of formula III

HOOC-(CHR*),-(CR’R?),-R? (I11)
wherein

R®  islower alkyl, -SCH3, acetyl,

oY
O wherein R*is H or lower alkyl, R® is lower alkyl, heteroaryl, -OC(CHs);
or aryl, wherein the aryl ring is unsubstituted or substituted by lower alkyl,

cycloalkyl, wherein the cycloalkyl ring is unsubstituted or substituted by lower alkyl
or aryl,

heterocycloalkyl, wherein the heterocycloalkyl ring is unsubstituted or substituted
by —COOC(CHs):«;,

(CH=CR’),-aryl, wherein the aryl ring is unsubstituted or substituted by lower
alkyl, alkoxy, hydroxyl, benzyloxy, halogen, acetyl, -(CH,),NHSO,Ph,
-NHCO(CH,),NHCOOC(CH3)s, -(CH,),NHCOCsH30CH;Cl, or for the non
aromatic part of fused ring system also by oxo,

oisOor1;

R’ is H or lower alkyl,



10

15

WO D06QRBRE' ) p- RL (CR R

RL+ (CR)InR2 O RL\ \ (CRR') R:2 CCHIV V VI

HOOC- (CHR 4)n-(CR 5R5' )p-R3 OO Il O/ (CHR

)mR2 0 H Ia Al dehydeSPOI/EP2004/013245
ket ones 1V nay be reacted vvith3§(E)-mst hoxy-acrylic

acid nethyl ester V(Myata, kiko; Schm dt, Richard

R @ﬂ%&%@ﬁ&r@in@ﬁ@g} ring 98 @subsAEBY or @Lﬁ%ti@tedﬁylower alkyl or
sol verdts ‘[ 1 ke diethyl ether or THF in the presence of

a bad&oKy-10& | it hi undi i sopropyl ani de(LDA) at a

tenperature in the range of - 100Cto - 500C, or at -
800C(CH=gIV)g-Hebegodrel, whbietn eheihdtetieiryl\aiig iv @ssubktituted or substituted

i 0008 Sty e T RS, iy, rEQUC PR Ry 25 haliRen SiRRRkuted
pr ef bemtyl;yor WBrthe nomatenatarmragfdtied ragisgstert abo by oxo;
t errpi%{/i@é Hf]% in the range of 200C to 1000C, or at 400C

to g e tetronic acid Ha. Acylation of Ha foll owed
%}4 Fries rearrangenent (Nomura, Keiichi; Hori, Kozo;
a

1 14 lev6r alkBe i o HoiNH CREHt BHAFHE-BlrPh, amino,
( 1986NH(§‘C4@@2¢H3)§,]}§:@1?&§), arAytaz@ kot BEloeeh ibbtuded benzyl;
n

carboxylic acid a a dehydrating agent such as

iscycl ohexyl .carbodiim.de ), Or )
RS SR BPaBit SR ToleRGT Ul B i de
hydr ochl ori de( EDC), preferably EDC and a base |i ke an
al kylishomb,angreferably NEt3 in a solvent |ike CH2Cl 2
or THF, preferably THF in the presence of 10 to 50

| e%o,Rr ebesably 30 nol e% of 4- di nethyl am no
ggridi ne(DVAP) at a tenperature in the range of 00C to

?{g 8%du%£ gfcgrrn%glllgd of formula I

O O

X / (CHR‘l)n—(CRSRS')P—R3
Rl
I
Ncrers), R OH 0
. 1 2 p3 pd D5 DS P6 DE
wherein X, R°, R, R°, R%, R, R?, R, R”, m, n and p, are as defined above, and

if desired, converting the compounds obtained into pharmaceutically acceptable acid

addition salts.

The compounds of formula Ja may be prepared in accordance with the following

scheme 1:



pharrrg ically acceaptable salts possess
R< OH N
(CRSRS)_ R \(CRsR@)m R

10

15

20

at 25C to give the acylated tetronic acid la. The
conpounds of fornula Ib maybe prepared i n accordance
wowdokosdss7 f ol | owi ng schene 2: Schenme 2 P BOCNI B2 T1ERDOMI13245
[/, COOH BOCNH - (CR6R6 )r Rl %y CR R')m OH CH (CR6R6Y
VIIT VITl I X HOOC-(CHR 4)n-(CR 5R5")p-R3 111 HNJ R1 RL
CRR)mR2 0 HIib The tgiaanc acid lib may be
prepared according to the method descri bed by Jouin,
P, 5 Castro, B; J. Chem Soc. Perkin Trans. |, 1987,
1177. Acylation of Iib followed by Fries rearrangenent
( Nonur a, P@iichi HMeQO®BQzo; Arai, Mkio; Yoshi
Rlichi; m Phaer Bul Iqﬂi1986),——34(12), 518890
. . q

K&g I) gd with a carb lic acid a

rating agent such as Msr EDC, prefer %I EDQCH
and a base.,li ke an al ky] am ne, preferabl Cﬁtﬁ? mj :
solvent |ike CH2CI 2 or 'THF, preferably 10 THF in thd
presence of 10 to 50 nol e% preferably 30 nol e% of

DMVAP at tenperatures between 00C to 35C, preferably

25C to give the acylated tetramc acid Ib. A nore

detai |l ed description for preparing a conmpound of

formula | can be found in Exanples Al-A46, Bl-B39,
Cl1-C33, D1- D7, El-E52, F1-F7, Gl-G30, HI
and K1.K46. I50THE (CHRAQUORERDL-Reor mul a |

,-(CRSRS) R

IIa Ia

Aldehydes or ketones IV may be reacted with 3(E)-methoxy-acrylic acid methyl ester
V(Miyata, Okiko; Schmidt, Richard R.; Angewandte Chemie (1982), 94(8), 651-2) in
solvents like diethyl ether or THF in the presence of a base like
lithiumdiisopropylamide(LDA) at a temperature in the range of —~100°C to -50°C, or at
-80°C to give the tetronic acid derivatives VI.

Cleavage of the methoxy group in VI may be accomplished with a strong mineral
acid such as HI, HBr or HCI preferably HBr in water and acetic acid at a temperature in
the range of 20°C to 100°C, or at 40°C to give the tetronic acid Ila.

Acylation of Ila followed by Fries rearrangement (Nomura, Keiichi; Hori, Kozo;
Arai, Mikio; Yoshii, Eiichi; Chem. Pharm. Bull. (1986), 34(12), 5188-90) may be effected
with a carboxylic acid and a dehydrating agent such as dicyclohexyl carbodiimide(DCC)
or N-(3-dimetylaminopropyl)-N’-ethyl carbodiimide hydrochloride(EDC), preferably
EDC and a base like an alkylamine, preferably NEt; in a solvent like CH,Cl; or THE,
preferably THF in the presence of 10 to 50 mole%, preferably 30 mole% of 4-
dimethylamino pyridine(DMAP) at a temperature in the range of 0°C to 35°C, preferably
at 25°C to give the acylated tetronic acid Ia.

The compounds of formula Ib may be prepared in accordance with the following

scheme 2:



val uabl e pharmacol ogi cal properties. Specifically, it
has been found that the conpounds of the present

WO noenssssn i nhi bit the b-secretase. Cell ul ar SECEEPING013245
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a DVBO stock solution or appropriate dilutions. To
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inc_ubati on for 1.5-2 hours in a hum d chanber at
anbi esdyldtRRRETIH fll Gwdd 1, Riat&rigvasiteWonhdr, Reixhi; Hori, Kozo;

300m./ el ter. and flipped I ol |,om
bt oo hoer e PR obo L B RO i 1 efected
phigt e carbosgflaeid add dehbdratieglageat sukhsie OiitCisr EDReptetuatdy EDC and
radi oact] Vi s count ar chh

TORP R el G s W8 RGO s AT GhGE preferably
cpriF wethe presseeridlig tordf mojebrprefeeabhiuiQ mplednaf DMAP at temperatures
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A more detailed description for preparing a compound of formula I can be found
in Examples A1-A46, B1-B39, C1-C33, D1-D7, E1-E52, F1-F7, G1-G30, H1,11-17, J1-J5
and K1-K46.

The compounds of formula I and their pharmaceutically acceptable salts possess
valuable pharmacological properties. Specifically, it has been found that the compounds

of the present invention inhibit the 3-secretase.

Cellular screening methods for inhibitors of A-beta production, testing methods

for the in vivo suppression of A-beta production, and assays with membranes or cellular



the BACEprotein. Non-specific binding as assessed by

conpetition with >1 nM peptidic inhibitor (Bachem #
wokeb84A8esT s typically between 30 and 300 cpn vied1/EPIN€013245

| G50 values are cal cul ated by 3¥ crosoft Excel FIT.

Some exenplary 1C50 inhibition data for the

Qeg§§§§ @r%ﬁ@c}%%ﬂﬁ;\%'&f 's&?etQJeeacﬂ‘hESﬁﬁe kRowAM ﬁle%lrlbﬁl\%lQWW been
itro e

dhsclﬂsef & Y(L}HWOB:?LEU@W@@ yeng 2348 stioiﬂg%)s

[32593344 4nd GB35 (1 4381 B&ethbintdrpéddieBby irdferallitQt frSecretase has been

resent. i,nyent r,OVi

ratshas sl ey israo i FRse SRR eV Adeg Yo tbiss.a,
5 WO 4h6 18, 3D 0$/00m63 ahé WaBUf0Agitar e of nedi canent s

for the treatnent of diseases related to the

b-s ec\fro?teﬁﬁﬁpllﬁ rlﬁhllgit tdnOSEp-Ld2r %taﬁﬁﬁceﬁﬂpﬂ gbfﬁﬁaﬁnds may be

egis'e ok 1R
the present I nvention provi e use of

fismﬂﬂsﬁaqe by dhairability g teaBRIGH tb%w Fvaa%%@p@%%e%epg e
sﬁbM:th (g4 ﬁ?ﬁédi il@fe.dTeKH KRB AL Sy hddestAteedunRyY 8hd }b}OGruemnger—

r eat nent di sease et ang her enbodi
it PGSRt to Sowits b pPERAdIE L e SOOI OC SH BB GhGIE topdine sit
10 fofiBracctdse,apd ag dunsnsplasdin et dask Wthahe Efoatn gtestahdtbod.
in the nmanufacture of nedicaments for the prevention
or tr(§£ BNl 0 ¥4 1:{eh S5@38A) The conpounds of
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e. g. YorvellsicrenisenfOpsindstaRadiard)cas contebuithprefied Bl‘kﬁ@ protein (see
RNAIBRE $8H, lﬁaExﬂﬁ}ﬁ@ﬁI Ahd DNSsirk2d c&ﬁerﬂga[ﬂd'ﬂﬂ ST191e@8l in 30 mM sodium
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15 eIIBI |d§YSQi1]$ °Qr Thausipensihen svasHddewidd 2k 308 W/WEH ofilcaMM citrate pH 4.1.

hfo S Well"%bﬁ 01 B&af fbu%te{ giroarﬁﬁ/f é {ra‘ye 160 I%IV% HQC#, B%"/f B zmpH 4.1) is

supposi tori es, ar en
i dijreosadoihe t,dsmqrmpwnd is added in 5 pl from a DMSO stock solutlon or

appropriate dilutions. To this the tracer (tritiated Compound A, see e.g. GB 2,385,124:
Example 4) is added in 10 pl/well from a 10 pCi/ml stock solution in binding buffer.

20  After incubation for 1.5-2 hours in a humid chamber at ambient temperature the plate is
washed with 2 x 300p/well water and flipped on a dry towel. Following the addition of
50ul/well MicroScint20 (Packard) the plate is sealed and vibrated for 5 seconds. The
bound radioactivity is counted on a Topcount (Packard). Total binding is typically
between 2000 and 10000 cpm/well depending mainly on the purity and concentration of

25 the BACE protein. Non-specific binding as assessed by competition with >1 pM peptidic
inhibitor (Bachem # H-4848) is typically between 30 and 300 cpm/well. The IC-50 values
are calculated by Microsoft Excel FIT.

Some exemplary IC50 inhibition data for the 3-secretase inhibition are given in
Table 2 below:

30 Table 2

Example No. | ICsgin vitro (uM) | Example No. ICsg in vitro (uM)

Cl12 12 G29 85

C9 13 C33 11
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Lactose, corn starch or derivatisvwes thereof, talc,
stearic acids or its salts and the |ike can be used
for exanpgﬁ such_ carriers]|for bl et g, 3%

tabl ¢ts 39 and iar d gel ati ne dapsul es. ]table
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pol yol s agg t he Ilke Dependlng on g@e nat ur e t he
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substance no carriers are, however, usually required in the case of soft gelatine capsules.

Suitable carriers for the production of solutions and syrups are, for example, water,
polyols, glycerol, vegetable oil and the like. Suitable carriers for suppositories are, for

example, natural or hardened oils, waxes, fats, semi-liquid or liquid polyols and the like.

The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still

other therapeutically valuable substances.
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in addition, the upper limt can also b e exceeded
when this is found t o b e indicated. Tabl et

wao-ooosiksast on (Wet Granul ation) |tem | ngredi ent BCT/EP2004/013245

ng/tablet 5 ng 25 i 100 mg 5086gm g 1. Compound o f
formula | 5 25 100 500 22.

Laac sl HasAse@nbiyng drcbﬂg)auimsiﬁ)ﬁ@unalmaﬁﬁﬁ%é&ua@auy

150 4.. M

eiiep il 60t 290 2368 el iaEi Grir G Bk pbiect ot present
Tioteatiod G ilbprot &¢ f@3Iheivhrduatdmwhich &mopeesbengding bh&or more

I L& undst%f forn @2 d d%p?h%rggaggut?tﬁﬁy c%é]t ?l%ralcfdlaﬁglt%ts%rts and, if

granu es a

tdhslmsﬂg hnees matﬂ atheri theijapeptesglly yakwable substanged dntpta@adeslcah d
%Hﬁnﬁl%aﬁcl}{ ﬁ%n%?@ﬂﬁ&%m}?&m&ﬁ&e%er% éﬂic&]ﬁbﬂn@rtl%ﬁﬁe%

Capsul e FornmulatTon Item1ngredi ents ng/ capsule 5 mg

25 mg gl. Compound of  for

100 é@eccgrgwaw&g’égt%%%@ qasapoiyIgls fﬁ@rmu?lj a@a?eH 2 i

?erﬁﬁteﬂﬁcaﬁ& aé&p?a@ledsa}ts'r & sf0l ih3hd ©ndol or prevargiasdfilinesses based
t ear at o5 Jotal 200 200 nuf act uri ng

SPaBE RivhitioR of 3 B fesfitest gk 2y of MAITREr SHIRE 6 i wor

for 30 mnutes. 2. Add itens 4 and 5 and mix for 3
m nutlés dogagean variy mtithimwideilinaitd andowif sofl coume iy o ¢ adjusted to

the individual requirements in each particular case. In the case of oral administration the
dosage for adults can vary from about 0.01 mg to about 1000 mg per day of a compound
of general formula I or of the corresponding amount of a pharmaceutically acceptable

salt thereof. The daily dosage may be administered as single dose or in divided doses and,’

- in addition, the upper limit can also be exceeded when this is found to be indicated. .

Tablet Formulation (Wet Granulation)

Item Ingredients mg/tablet
5mg 25 mg 100 mg 500 mg

1. Compound of formula I 5 ) 25 100 500
2. Lactose Anhydrous DTG 125 105 30 150
3. Sta-Rx 1500 6 6 6 30
4. Microcrystalline Cellulose 30 30 30 150
5.  Magnesium Stearate 1 1 1 1

Total 167 167 167 831

Manufacturing Procedure

1 Mix items 1, 2, 3 and 4 and granulate with purified water.
2 Dry the granules at 50°C.

3. Pass the granules through suitable milling equipment.

4

Add item 5 and mix for three minutes; compress on a suitable press.

Capsule Formulation

Item Ingredients mg/capsule

5mg 25 mg 100 mg 500 mg



(RS) - 4- Hydr oxy- 5-i sobut yl - 3- (3-net hyl -butyryl )-5Hfura
n-2-one a) 5-I1sobutyl-4-nethoxy-5H furan-2-one To as
weodosnssss7 of 20 ml of LDA (2Min THF) and 130mPCDEPIOBIFO13245
was added at - 950C to - 1000Csza.sol ution of 5.47 g of
3(E)-net hoxy-acrylic acid nmethyl ester in 4.5 m of
THF \dohdPotind oFfdtmu34 i 17 g was congg nued at {dpe same 500
terrpergtur(ifor 5 mn, which was fogl] owed by1 he
dddi tEFOWBL598¢ e- cool ed!2 7800) sbtti on of mmol e ~~
of tlerd3sreithyl butyral defiyde in 435 m of THF within 70
m nd stirring was conti nued at.- 1000C for 30 m
énd itaﬁ 780C for 1 h. TQ cold so?suti on vvas{(goured 25
5 6nt o M@Pesihmditedrate- wat er 1 t he pH was adjusted to 4 >
with8.am of aqueous HChy({37% angydhe |ayegg were go
separated. The aqueous | ayer was extracted twce wth
di chl oronet hane, the organic |ayers were washed with
IManactapngProsedirgy apor at ed. The resi due was
chromat ogr aphed on silica (n-heptane/ AcOEt, various
nat i ogix iteensdi, Yahfi 8 iha ssicddvld mixed farsOhndyitdsH- f ur an- 2- one

L%nl—sgs\'dglg? I‘f%ﬂ%%%@“’é?%f%ﬂ%ﬁ/ﬁ;)so;eb% m xture of the

10 5= i sdillingd a quitabldhapyul&H- f ur an- 2- one (10 nmmol e) and 15
m of aqueous HC (37% was stirred at 400C unti |

conpl etion of the reaction. The suspensi on was
filtered and the residue washed with ice-cold water
and dried. An oily reaction m xture was extracted wth
di chl or onet hane, the organic |ayers were washed wth
brine, dried and evaporated. The residue was either
triturated with AcOEt/hexane .or. chromat ographed with
di chl or onet hane/ MeOH (various ratios) to give the

4- hydr oxy- 5-isobutyl -5H furan-2-one in 60- 90% vyi el d.
M5: 100.1 (M C 4Hg) + c)

(RS) - 4- Hydr oxy- 5-i sobut yl - 3- (3- net hyl - butyry

-5H furan-2-one To as suspension of the

4- hydr oxy-5-i sobutyl -5H furan-2-one (0.2 mmol e), NEt
(0.68 mmol e), DVAP (0.066 mmol e) and EDC (0.44 mol e)
in 2 mM of THF was added at 22C 3-nethyl -butyric acid
(0.22 mol e) (comrercially available) and stirring was



continued until conpletion of the reaction. The pH of
the reaction m xture was adjusted to 3 using aqueous

woighosBsh) , t he aqueous sol ution was sat ur at edp@i/EP2004/013245
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NaCl, the organic |ayer was sepgrated, washed with
brine dried and evaporated. The residue was purified
on preparative HPLC ( RP- 18IR§H$@N&H 20 gradient) to
give the (RS)-4- hydroxy 5-

yﬁs 5) _-%ilg&%xé%(w@ %n{eﬁ{ % 5Hbrpﬁ}ggﬁ2 gne_in 10-60%
4- Hydr oxy- 5-i sobut yl - 3- ( 3- net hyl sul f anyl - pr opi onyl ) - 5H

- §)GrRobtybaenéthext- M Hfarameppaend was obt ai ned in
conparable yi el ds according to the procedures
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(MH Exanple A5 4-Hydroxy-5-isobutyl-3-(2,2,3
3MSet 7ianauh): cycl opr opanecar bonyl ) - 54 f ur an- 2- one The
title conpound was obtai ned in conparabl e yields

aﬁf@ﬁﬂhﬂgni§u%01w7599ﬁ95{9§>gescr'bed for exanple A

usTng 2, 2, etTamet nyt - cyclopropanecarboxyllc acid

A mixture of the 5-isobutyl-4-methoxy-5H-furan-2-one (10 mmole) and 15 ml of
aqueous HCI (37%) was stirred at 40°C until completion of the reaction. The suspension
was filtered and the residue washed with ice-cold water and dried. An oily reaction
mixture was extracted with dichloromethane, the organic layers were washed with brine,
dried and evaporated. The residue was either triturated with AcOEt/hexane or
chromatographed with dichloromethane/MeOH (various ratios) to give the 4-hydroxy-
5-isobutyl-5H-furan-2-one in 60- 90% yield.

MS: 100.1 (M—C4H3)+

¢) (RS)-4-Hydroxy-5-isobutyl-3-(3-methyl-butyryl)-5H-furan-2-one

To as suspension of the 4-hydroxy-5-isobutyl-5H-furan-2-one (0.2 mmole), NEt; (0.68
mmole), DMAP (0.066 mmole) and EDC (0.44 mmole) in 2 ml of THF was added at
22°C 3-methyl-butyric acid (0.22 mmole) (commercially available) and stirring was
continued until completion of the reaction. The pH of the reaction mixture was adjusted
to 3 using aqueous HCI (2 N), the aqueous solution was saturated with NaCl, the organic
layer was separated, washed with brine dried and evaporated. The residue was purified on
preparative HPLC (RP-18, CH3CN/H,0, gradient) to give the (RS)-4-hydroxy-5-
isobutyl-3-(3-methyl-butyryl)-5H-furan-2-one in 10-60% yield.
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(comrercially avail able) instead of 3-net hyl -butyric
acid in step c). M5 279.0 (MH Exanple A6

W@ 20dpass8xy - 5- | sobut yl - 3- (t et r ahydr o-f ur an- 2- capdDBRY10D4/613245
H furan-2-oneThe titl e conpound was obtained in

conpar abl e yi el ds accordi ng- 3% t he procedures
descri bed for exanple Al using

MStreter(8d)y2d%02 (MrldN- 2- car boxylic acid (commercially
avai l abl e) instead of 3-methyl-butyric acid in step
c). Ms: 252.9 (MH) Exanﬂagnpﬁgm
3- Cycl ohexanecar bonyl - 4- hydroxy- 5-i sobut yl - 5H f ur an- 2-
one The title conpoun s.obtain L. conpar abl e
4-f§mdé1>>%5-awba%'3n(é-%tﬂf/ﬂél\?%rYé'&éﬂEfPBg‘Sj'é@g@ﬂr?‘g'gaO’For
exanpl e Al using cycl ohexanecarboxylic acid
Thé 608ERAFb@ld Wasotaiihabinapnipasitdaglelds a@ontngid thepryaeilres

acidin ste S NE 26 canpl al
cesfivgg el rTorate ol BeoRE AU b P R ey,
availyble Birstead afi3-2retind-bitwictacid ie staprpound was obt ai ned in

conparabl e yields according to the procedures

bedyf or exanple Al using
MSZQ%?'t(ﬁggl)yl - cycl ohexanecar boxylic acid (comercially

avai l able) instead of 3-pethyl-Qutyric acid in step
c). MB:321.1 (M H) Exarrpgga“ﬂéel@

3- (Cycl opent - 2- enyl - acetyl ) - 4- hydr oxy-5-i sobutyl -5H-fu
4-HydroRy-6¥isobuitd-3-(4-nethybppotanadyl)vasl-bivam2ad i n
conpar abl e yi el ds according to the procedures

descri bed f . ' . )
SRR R ok Me ptescong o o
- i)
defeaibed for e3ampleAdising, 4-Medik PSNtaDO PRSI (comsEaRIble)
insg%ﬁg;tfﬁirlﬁ&hgfll%)ic ac3§(ri]-i}p C)3398' 406) instead of ‘ ’

-butyric acid in step c). Ms:263.1 (MH)
Exangz)l e ALO
MS: 253.2 (M-H)
Example A4
1-(4-Hydroxy—5-isobutyl-2-0x0-2,5-dihydro—furan-3—y1)-2-methyl-pentane-1,4-dione

The title compound was obtained in comparable yields according to the procedures
described for example A1 using 2-methyl-4oxo-pentanoic acid (commercially available)

instead of 3-methyl-butyric acid in step c).
MS: 268.3 (M-H)

Example A5
4-Hydroxy-5—isobutyl—3-(2,2,3,3-tetramethyl-cyclopropanecarbonyl)-5H-furan-2—one

The title compound was obtained in comparable yields according to the procedures
described for example Al using 2,2,3,3,-tetramethyl-cyclopropanecarboxylic acid
(commercially available) instead of 3-methyl-butyric acid in step c).

MS: 279.0 (M-H)
Example A6

4-Hydroxy-5-isobutyl-3-(tetrahydro-furan-2-carbonyl)-5H-furan-2-one



3- (2- Cydohexyl - acet yl ) - 4- hydr oxy- 5-i sobut yl - 5H f uran- 2
-one The title conpound was obtained in conparable

wQ@ e@basssarcor ding to the procedures descri bed POI/EP2004/013245
exanpl e Al using cycl ohexyl -acefpi-c acid (comrercially
avai |l able) instead of 3-nmethyl-butyric acid in step
Chhe¥le cd&botind Makibbthinzd afpbpsabld yields according to the procedures

3; (4- | ohexyl -putyryl)-4- oXxy: 5-i sohut yl - 5H .
ettt el R bt s it B iRy i ommercially
Cao il ) lih speayli off B ek ethgleloutgiingeid in §thyec)pr ocedur es
descri bed for exanple Al using cycl ohexyl -butyric acid
(GemmBILhal avai | abl e) instead of 3-nethyl -butyric
al\g?'?g?hﬁé\?ggyc). MS: 307.0 (MH) Exanple Al 2

4- Hydr oxy- 5-i sobut yl - 3- ( 2- phenoxy- benzoyl ) - 5H f ur an- 2-
5 one The title conpound was E3PORIEYSM i n conparabl e
yi el ds according to the procedures described for
exaiglbRexAhedashotyl-2-Hyd sy x5 is0B RGO BE - Rearkl 2{gemmer ci al | y
aval |l abl e) instead of 3-nmethyl-butyric acid in step

. : 351.2 (M EX | e Al . .
gt Phrms R sfopualeyicdyacraring B grorrires
tdes¢rébed dopaxamplerl usihg gictodexdnecabepdic abidd cgingleggally available)

GG Ab g e A BRI CRdHERS slescri bed for exanple Al

ls}sgtng p erﬁyﬁzyggeﬁlggglcig (gcgﬂmer cially avail abl e)
instead of 3- nethyl-butyric acid in step c). Ms:

1 205\MyHL Exanpl e Al4
4- Hydr oxy- 5-i sobutyl - 3-o0-tol yl acetyl - 5H f ur an- 2- one
The title conpound was obt &xamgld A8 conpar abl e yi el ds
according to the procedures described for exanple Al

L OBl ARESM & AT 0 ERPIIBEP S AL AN R orie

The title compound was obtained in comparable yields according to the procedures

10

described for example A1 using 4-tert-butyl-cyclohexanecarboxylic acid (commercially

15 available) instead of 3-methyl-butyric acid in step c).
MS:321.1 (M-H)

Example A9
3-(Cyclopent-2-enyl-acetyl)-4-hydroxy-5-isobutyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures

20  described for example Al using cyclopent-2-enecarboxylic acid (prepared according to
Palaty, Jan; Abbott, Frank S.; Journal of Medicinal Chemistry (1995), 38(17), 3398-406)
instead of 3-methyl-butyric acid in step c).

MS: 263.1 (M-H)
Example A10
25 3-(2-Cyclohexyl-acetyl)-4-hydroxy-5-isobutyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example A1 using cyclohexyl-acetic acid (commercially available) instead of

3-methyl-butyric acid in step c).
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M5: 287.2 (MH Exanple Al 5

3-[(4-Chl oro- phenyl ) -acetyl]-4-hydroxy-5-isobutyl-5Hf
waoie@soBsssneThe titl e conpound was obtai ned i n PCT/EP2004/013245

conpar abl e yi el ds accordi ng t.git.he procedures

descri bed for exanple Al using

Nié-@hlianespivenyl ) - acetic acid (comercial ly avail abl e)
i nstead of 3-nmethyl -butyric acid in step c). Ms: 307.2

(MH Exanple Al 6
4- Hydr oxy- 5- i sobut yl - 3- [ 2E¥Weftldxy- 3- net hyl - phenyl ) -
acetyl]-5Hfuran-2-one The title conpound was obtai ned

3-(1-Cociphexgbbetyyylpldy daexyed-tobgtyl-6H- fuzamp@medur es
descri bed for exanple Al using

"lglfléatl t%@g{ouﬁgs%té gg{anpéagﬂ%alﬁéﬁasg J&el@scécg%@% S{)ﬁJc’i&{lres

deperibgg:foraxamplq M pyingEssaiesyl ;dguyyrlc ac1d (commercially avallable) instead

&3L1%e 1-Bufkigatiaexyrepleny!l ) - acet yl | - 4- hydr oxy- 5-i sobut
uran-2-one The title conpound was obtained in

ra i elds according to the procedures
Iﬁlgsrgc)q% Oo@éﬁ?%r exanpl e Al using
(3, 5-di net hoxy- phenyl )-acetic acid (comrercially

avai | abl e) instead of 3-nExdmpleldlyric acid in step
c). M5 352.3 (MtNH 4) + Exanple Al 8

éﬁygﬁé&ém%g&g Bq&glfphrala@,axg)énz@gﬁtsﬁ hg& aDYgHeOXY- 5-i sobut

ur an he tit npound was obtai ned in
conpar abl | d d t d
7 q %@é;qué:d%wzh%?%o,&plcggllpﬁ%b{e ylelg { a?ccc::grdlijrgget% the procedures

(iegcrﬁ)eﬂl fUB&)ﬁﬁi@l’e Rh ﬁﬁM £&tyCb@zbit aciiqupmEtrélhllyyavailable) instead
@Wa Hg% |nst gi& met hyl -butyric acid in step .
y el Bl e Plf % clya

nple Al 9

3-[2-(2, 4- D et hoxy- phenyl ) -acetyl ] -4-hydroxy-5-i sobut
ym -7 (Mdh) 2- one The title conpound was obtained in
conpar abl e yi el ds according to the procedures

Example A13
4-Hydroxy-5-isobutyl-3-phenylacetyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example A1 using phenyl-acetic acid (commercially available) instead of 3-

methyl-butyric acid in step c).
MS: 275.1 (M+H)"

Example A14
4-Hydroxy-5-isobutyl-3-o-tolylacetyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example A1 using o-tolyl-acetic acid (commercially available) instead of 3-

methyl-butyric acid in step c).
MS: 287.2 (M-H)
Example A15

3-[(4-Chloro-phenyl)-acetyl]-4-hydroxy-5-isobutyl-5H-furan-2-one
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descri bed for exanple Al using
(3, 4-di net hoxy- phenyl )-acetic acid (commercially

w@yashsdsse) i nstead of 3-nethyl-butyric acid i PCEERP04/013245

c).Ms: 335.2 (M+H) + Exanple A2.

3- (2- phenyl - propi onyl - 4- hydr oxy- 5-i sobut yl - 5H f ur an- 2-

PRE D Eorhp SRl CATRMALH WBSnBREAIOEE ds acc%pamgﬁame%mcedures
éleLdS ccordi.n to,t2e ocg%g%ﬁ? described for | 1abl
soaHp LORFRURTIAG 2SI Ry LD PO -acelicraidCommerais i avgilable)
ahd abb-e)ethylepte aiBmipy)l - butyric acid in step c).

M5: 287.0 (MH) Exanple A21

4- - 554 sobut yl - 3- (2- phenyl - butyryl ) -5H furan-2-o0
R Y2 )

conpound was obtained in conparable
yi el ds according to the procedures described for
exanpl e Al using 2-phenyl -Bxampld #l@ci d (comrercial ly
avai |l abl e) instead of 3-methyl-butyric acid in step

8 )HydYBxy-39 bt Mt ) (44 136 1-phenyl)-acetyl]-5H-furan-2-one
4-A§droxy-5-i§%bu yi-%ﬁ[Z- 64ﬁ£%ﬁbgyfﬂg%htﬂ%1en-g-yl)-

opi.onyl ] -5H-furan-2-one The titl.e conpound S
D BRadmba e b Taed i oPagShiE BES AGorSme Hoe procedures
pesfibetlifoe exarple Ailhaihgf(drmetkaxpB-endhylugiengl)-acetic acid (commercially
2-( t hoxy- h llen-2-yl)-p l\oni c acid
a%%ﬁ%%fg¥§ﬁgyp§§%%ﬁﬁb?%y“ﬁ%@ %Q%%g " 3-nmethyl -butyric
acid in step c). Ms: 369.2 (MtH) + Exanple A23
Mg dr-0%)-B)i sobut yI - 3- (3- phenyl - propi onyl ) - 5H-f ur an- 2
-one The title conmpound was obtained in conparable
yi el ds according to the priaagie £s7 described for
exanpl e Al using 3-phenyl -propionic acid (comercially

3! D3t e S T R b GBS ARSI SR

The title compound was obtained in comparable yields according to the procedures
described for example A1 using (3,5-dimethoxy-phenyl)-acetic acid (commercially
available) instead of 3-methyl-butyric acid in step c).

MS: 352.3 (M+NH,)"
Example A18
3-[2-(2,5-Dimethoxy-phenyl)-acetyl]-4-hydroxy-5-isobutyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example A1 using (2,5-dimethoxy-phenyl)-acetic acid (commercially
available) instead of 3-methyl-butyric acid in step c).

MS: 3352 (M+H)"
Example A19
3-[2-(2,4-Dimethoxy-phenyl)-acetyl]-4-hydroxy-5-isobutyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example A1l using (3,4-dimethoxy-phenyl)-acetic acid (commercially
available) instead of 3-methyl-butyric acid in step c).



4- Hydr oxy-5-isobutyl -3-(3-mtolyl -propi onyl)-5H furan-
2-oneThe title conpound was obtained in conparable

w@ e@bsasssarcording to the procedures descri bed POI/EP2004/013245
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exanple Al using 3-mtolyl-pregdenic acid
(comrercially avail able) instead of 3-nmethyl -butyric
ab:d362 (Meg)c). M5 320.4 (MrNH 4) + Exanpl e A25

4- Hydr oxy- 5-i sobut yl - 3-[ 3- ( 3- met hoxy- phenyl ) - pr opi onyl
]-5Hfuran-2-one The titleggs Qﬁﬁg was obtained in
conpar abl e yi el ds according to the procedures

descri bed for exanple Al _using
3;1-%phwha;@ppmfﬁynﬁzdrwoﬁ@hmlé&Euree@mﬁ@r cially
avai l abl e) instead of 3-methyl-butyric acid in step

Chhe tVR: codpoudd (W Uibtafhed ifEX@iPA@LIRZEe1ds according to the procedures

e S ek e bR TR AR S BLE R BRP A iniend
cd3pacrtlyl-butyriehdd imstepr)di ng to the procedures
descri bed for exanple Al using

Vi %Yy phenyl ) -propionic acid (commercially
gggﬁ?ﬂ%ﬂ@?4¥%stead of 3-nethyl-butyric acid in step

c). Ms: 336.2 (MtNH 4) + Exanpl e A27

3-[ 3- (2, 5- Di net hoxy- pheny! ¥¥3mpgAdhy| | - 4- hydr oxy- 5-i so
butyl - 5H furan-2-one The title conpound was obtai ned

| AHy A R BRbButyl-8!(dphesy HudymD- 3H-fiha- Pose edur es

descri bed for exanple Al using

= -di met h - yl,). - iopic.aecid | all
S R T N s T
oJescrived f@rxampldvik Hysing Ephapil dut@8 acid (commercially available) instead of
%;h%gﬁ?bﬁgggggﬁgg%ﬁ%kl-2-nethyI-propionyL]-4fhydroxy<5

-1 sobutyl -5H-furan-2-one The title conpound was

obt ai ned in conparabl e yields according to the

MectBei @d+Hescri bed for exanple Al using

3- (4-chl or o- phenyl ) -2-met hyl - propi onic acid (prepared

according to Ferorelli, S. ExempldiAce, F.; Tortorella,
Anor o0so, Bettoni, G; ConteCanerino, D.; De

V., R ; .
gz?— _yﬁgﬁﬁi—ﬁ—%ﬁ%%ﬁg-[&—:I(g-%n?gthoggr(tepphzl)laler?’-é-7y])’§gl%ploﬂ}@]s-§l§1§igran-2—one

The title compound was obtained in comparable yields according to the procedures
described for example A1 using 2-(6-methoxy-naphthalen-2-yl)-propionic acid

(commercially available) instead of 3-methyl-butyric acid in step c).
MS: 369.2 (M+H)"

Example A23
4-Hydroxy-5-isobutyl-3-(3-phenyl-propionyl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example A1l using 3-phenyl-propionic acid (commercially available) instead

of 3-methyl-butyric acid in step c).
MS: 287.0 (M+H)"
Example A24

4-Hydroxy-5-isobutyl-3-(3-m-tolyl-propionyl)-5H-furan-2-one



acid in step c). Ms: 354.3 (MtNH 4) + Exanpl e A29
3-[3-(4-tert-Butyl - phenyl)-2-nethyl -propi onyl]-4-hydro

wogeoSosssebut yl - 5SH-furan-2-one The title conpourdI/mE®04/013245
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obtai ned i n conparabl e yields-agcording to the
procedures described for exanple Al using
3“-1'1@41-tle€ebtrrp8uhd{ wapbletainled 112 edr@pdryble pfehhia@dftirdlr%&b the procedures

(() R{ &G %d? CCOfqu(r}gs 6%23 ?02@ c%roll\)/loa?cs Rtid %co%?rfgﬁ}/ available)

dlmcald.of@hlemhykd@mnaadlm‘t@p €).44(1), 183 93) instead of
3- net hyl butyric acid in step c). Ms: 376.5 (M:NH 4) +

E%@@Qb@ (RBONH,

4- Hyd roxy 5- |sobutyl 3- (3-phenyl -butyryl)-5Hfuran-2-0
ne The title conmpound was Qbt ain I n conparabl e

yi el ds according to the pr £8<5descri bed for

exanpl e Al using 3-phenyl-butyric acid (commercially
avHydalal-&) isbayes{B-03-niktihetypHenbl)ipropiongld i 5H-furas 2egne
c). Ms: 320.4 (MtNH 4) + Exanpl e A3l

mwgfe%?@%u#ﬁ Ry B%tlam%a %rgam%ﬁ)a?l% yﬁ%rﬁ%org}/n%atg RELRADE res

one

@ceubﬁé dori qafar@ﬁh-‘pAalr E3CTES 3@@@%@@{&*@@10 TRJOpignidsid (commercially

Qbﬁ&%ﬂé}'ﬁ&%ﬂ%ﬁ%éﬁﬁl E&&n@m &ef¥). USi ng
(R) (R) - 2- phenyl - cycl opr opanecar boxyl ic acid

&g?% M{I I% avai |l abl e) i nstead of 3-net hyl -butyric
- ‘e%e MS: 318.3 (M:NH 4) + Exanpl e A32
4- Hydr oxy- 5-i sobut yl - 3-[ 2- (2- nmet hoxy- phenoxy) - acetyl ] -

5H furan-2-one The title cBExmplad26as obtai ned in
conpar abl e yi el ds accordlng to the procedures

BT ok TRy P Myl ropiomi sk fysgn-2one

avai | abl e) inst ead of 3-nethyl-butyric acid in step
61‘)he|\ygle CSWOTH@ Mawbtamed in comparable yields according to the procedures

described for example Al using 3-(4-methoxy-phenyl)-propionic acid (commercially
available) instead of 3-methyl-butyric acid in step c).

MS: 336.2 (M+NH,)"
Example A27
3-[3-(2,5-Dimethoxy-phenyl)-propionyl]-4-hydroxy-5-isobutyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures

described for example Al using 3-(2,5-dimethoxy-phenyl)-propionic acid (commercially

available) instead of 3-methyl-butyric acid in step c).
MS: 349.4 (M+H)"

Example A28
3-[3-(4-Chloro-phenyl)-2-methyl-propionyl]-4-hydroxy-5-isobutyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example Al using 3-(4-chloro-phenyl)-2-methyl-propionic acid (prepared

according to Ferorelli, S.; Loiodice, F.; Tortorella, V.; Amoroso, R.; Bettoni, G.; Conte-



Exanpl e A33 4- Hydr oxy-5-i sobutyl - 3-[ 2- ( napht hal en-
1-yl oxy)-acetyl]-5H furan-2-one The title conpound was

wobdoaissss7 i n conmpar abl e yi el ds accordi ng to theCT/EP2004/013245
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procedures described for exanplg -Al using
2- (napht hal en- 1-yl oxy)-acetic acid (commercially
avahdrald), B); DsicaaA.; PirndrcBeLIDYT); BUtaLy), 36acdzd.)iifst&ddedt 3-methyl-
j}. Ms: .339.0 (M H Exanple A34
UK 1-n'Sslzelps‘i%butyl-3-(2-phenoxy-propionyl)-5|—|-furan-
2-one The title conpound was obtained in conparable
Vi8] abet. 39 dEeNHLYig to the procedures described for
exanpl e Al using 2-phenoxy-propionic acid
(conmercially avail abl e) ipgifad A0 3-nmethyl -butyric
acid in step c). Ms: 322.4 (MJﬁH %)+ Exanpl e A35

4- Hydr oxy-5-1i sobutyl - 3- (4- phenyl - but yryl ) -5H furan-2-o

e f%ﬁbter% Bv@l-ebwéﬁ%-m -ryeping #—hrﬁre&lfﬁaf%t@-5H-%uran-2-one
yi el ds according to the procedures described for

ERR R e o p st Rghs b fairesdyth <butipyrable yaeld dacceaifppiochaptogedures

%/e?ci:rk%. Ife %a%%ﬁeﬁ;@ﬁysqtﬁ(gﬁﬁnﬁ%rquﬁl}/egyﬁ-ﬁge i—Brosptigrplc acid
Apkepat Sl tedidingtthdSuchphfiydsfavbRejiolet. [VatlakyRinahay Z8enekoblgmecek,
)ikt we@n _c%fcgln endiiechintlih. c(@wyam{agsﬁ@mh&@m b3-methyl-

conpar abl e yi el ds according to the procedures
dep¢ ediinf $¢p @xanpl e Al usi ng

4- (3, 4- di met hoxy- phenyl) -butyric acid (comercially
av@i 3 @r+Negitead of 3-methyl -butyric acid in step
c). Ms: 380.3 (MtNH 4) + Exanpl e A37

4- Hydr oxy- 5-i sobut yl - 3- (( Z),- 2- net hyl - 5- pyri di n- 3-yl - pe
nt-4-enoy|)rSFquran-z-one¥ﬁ@nEFt conpound was .-
obt ai ned in conparabl e yields according to the

- pt-blyddenyesisdbsiyl-BHégpheoyl-mmmbl- BHALraps2-nge

(2)-2-methyl -5-pyridin-3-yl-pent-4-enoic acid
The title compound was obtained in comparable yields according to the procedures
described for example Al using 3-phenyl-butyric acid (commercially available) instead of

3-methyl-butyric acid in step c).
MS: 320.4 (M+NH,)"

Example A31
4-Hydroxy-5-isobutyl-3-((R)-(R)-2-phenyl-cyclopropanecarbonyl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example Al using (R)-(R)-2-phenyl-cyclopropanecarboxylic acid

(commercially available) instead of 3-methyl-butyric acid in step c).
MS: 318.3 (M+NH,)"

Example A32
4-Hydroxy—5-isobutyl—3-[2-(2—methoxy—phenoxy);acetyl]-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example Al using 2-(2-methoxy-phenoxy)-acetic acid (commercially

available) instead of 3-methyl-butyric acid in step ¢).



(prepared according to Ziegler, Frederick E. ; Sobol ov,
Susan B. Journal of the Anerican Chem cal Society

W@ 1@905885112(7), 2749-58) instead of 3-nethyl -bat/gEP1004/013245
acid in step c). Ms: 328.1 (MHyg Exanpl e A38
4- Hydr oxy- 5-i sobutyl - 3- ((2) - 2- net hyl - 5- phenyl - hex- 4-en

%B)gl@ﬂ-ﬁﬁ\ml}@)ﬂ 2-one The title conpound was obtained in
conpar abl e yi el ds according to the procedures

descri bed for exanple Al wusin

(Z) - 2- met hyl - 5- pheny! - hex-iﬁ'ﬁB {ed33ci d (prepared
according to Ziegler, Frederick E.; Sobol ov, Susan B.
M tiydedxye-isbhetyAdH 2i(oaphtihleni ledbxBacetyl]ys H-{@00)2-one
112(7), 2749-58) instead of 3-methyl-butyric acid in

lﬁ;ht?e) conlx\@) %4112{ %b(a%é@m%ﬁﬂfﬂa}a%l gds accordm to the IElr_ocedures

dr ox - -acet -1sob
5 lTﬁ@HtHkt %u@aﬁﬁdamh%%nﬂbx @Wﬁ@eetmc Hrageially

Yelvﬁiléiﬂe)aﬁﬁ@a[djd)ﬂ?bgmteﬂl 1-Batypicaedyikep ciescri bed for
exanple Al u3| ng 2- IH-| ndol - 3-yl -acetic acid

a%ggg% &Q\? avai | abl e) instead of 3-methyl-butyric
n c) .

MS: 314.2 (MI-H)+ Exanple A40
4- Hydr oxy- 3- (3-1 Hi ndol - 3-yl - propi onyl ) - 5-i sobut yl -
furan-2-one The title was d&tmpletB4i n conparabl e
yi el ds according to the procedures described for

ex AL : USRI L id
R oy ar#éhé?gé Pl 2?9%"%2%;%“ R L o it yri o

aldlnstep H4+Exa
10 4Thg i sqmBOYnd KA f‘@ral meq i3 Cﬁéwf % fldsacep é%mlls PEjqequres
Udé@fhli’e&fbﬁa'ﬁmﬁld: Al @siagrpshendxjapropiditiaidié (conmercially avallable)

1é1§8?‘i58€id“?%1?ﬁ ;ﬁ‘gca? di ?eg; 38 t he procedures

2- napht hal en- 2- %I -acetic acid (conmercially avail abl e)
| MiSt 8224 OVI3NFBD hyl - butyric acid in step c). MS 342.2
(MENH 4) +

Example A35
15 4-Hydroxy-5-isobutyl-3-(4-phenyl-butyryl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example A1 using 4-phenyl-butyric acid (commercially available) instead of
3-methyl-butyric acid in step c).

MS: 301.2 (M-H)
20 Example A36
3-[4-(3,4-Dimethoxy-phenyl)-butyryl]-4-hydroxy-5-isobutyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example Al using 4-(3,4-dimethoxy-phenyl)-butyric acid (commercially
available) instead of 3-methyl-butyric acid in step ¢).

25  MS: 380.3 (M+NH,)"
Example A37

4-Hydroxy-5-isobutyl-3-((Z)-2-methyl-5-pyridin-3-yl-pent-4-enoyl)-5H-furan-2-one



Exanpl e A42
3-[2-(2-Acetyl -1, 2-di hydro-isoquinolin-I-yl)-acetyl]-4

WO boodnssey? 5- i sobut yl - 5H-furan-2- one The titl| ePCDRPDONG3245
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was obtai ned in conparabl e yielsgls according to the
procedures descri bed for exanple Al using

( 2- meﬁtné |lcompduslil gl E)Bmin‘é@%td}ﬁbérﬁblle yiéﬂds-a@é‘&ﬂirfg ta@medprocedures

| al %JX‘B?V‘E*/SS? nst ez‘g l%gt- L 2id

$pﬁlptﬁ)fetdmy¢cﬁdﬁig)tb deglhydﬁreggtrcﬁ H; ?@_bd]toyl Slﬁkh Bu ﬂ(&ﬁn_ﬁl—cffm]ee American
e LI e .Co 0] | | :
ac c? glrlc OCI ”@Eg&pr oc@&’ur }é% sC FHIE%&: gfff eﬁgl'%n‘é{r% 2Jd in step c).

usi ng d| henylacetlc acid (commercially available)
iME&t388d (E‘KP@ met hyl -butyric acid in step c). Ms:
368.3 (M:NH 4) + Exanpl e A44

3- (3, 3-Di phenyl - propi onyl ) E4mhengyY- 5- i sobut yl - 5H f ur
an 2-one The title conpound was obtai ned in conparable

B R s B eSS e EhhF 4ol R 2 one

(comercially available) instead of 3-nethyl-butyric
ddieditlerrostpepnd was MBtair8@3n tomvarable Fxeddspiceorditty to the procedures

t
éﬂ;it%fﬂ):eg)rf]CYr aln %?#HI M§1n§' ie)(% (If)llinqtrgll(x}) dﬁ%??ﬂ%)g g?éh)enéaa&% (¥Le]pared
deFpeingP @1«3&1@51 Brederickdt-diohgl Ob’ogltshlé BpJoadl gféhe American Chemical
desiety Pedof,or2exanphe séy inkehdsr 1- ﬁiétﬁymb%a&tahﬂnn%te\plc)

-acet| Cc acl d (prepared according to Jilek, Jiri Q}
g@%b M Svatek, Em|; Ryska, M rosl av;
d osef Protiva, Mroslav. Collection of

‘Czechosl ovak. Cheni cal Conruni cat i ons (1979), 44(7),
'2124- 38) instead of 3- met hfkamplatAgPi ¢ acid i'n step c).

MS: 312.4 (MrNH 4) + Exanpl e A46

-4-Hydroxy-3-(2-1H-indol-3-yl-acetyl)-5-isobutyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example Al using 2-1H-indol-3-yl-acetic acid (commercially available)
instead of 3-methyl-butyric acid in step c).

MS: 314.2 (M+H)"
Example A40
4-Hydroxy-3-(3-1H-indol-3-yl-propionyl)-5-isobutyl-5H-furan-2-one

The title was obtained in comparable yields according to the procedures described for
example Al using 3-1H-indol-3-yl-propionic acid (commercially available) instead of 3-

methyl-butyric acid in step c).
MS: 345.3 (M+NH,)"
Example A41

4-Hydroxy-5-isobutyl-3-(2-naphthalen-2-yl-acetyl)-5H-furan-2-one
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3-[(10, Il - D hydro-5H di benzo[ a, d] cycl ohept en-5-yl ) -ace
tyl]-4-hydroxy-5-isobutyl -5Hf uran- 2-one The title

W@ o0up0s8387 was obt ai ned in conparabl e yi el ds aceor/EpP1vg4/013245

to the procedures described f.gg-exanple Al using
(10, I I - di hydr o- 5H di benzo[ a, d] cycl ohept en-5-yl ) - acetic

Tclfe: tlﬁle(d@hﬁﬂﬁlh& GvadobQIrd A cdr@ Iﬂdsleeytaldsﬁlaecrra&lglo thé-phfm&iures
WILi

d§ %wgrﬁ)r e%%%fgﬁ%&%aghmﬁeﬁeﬂ Ja‘(sj‘gtét Yot (g ‘(ecomméraaﬂy avdllable)
ihgtead &l 3- mﬂsfl butric aBdskstep cEl i zabet h P. : W.‘)I t mann,
Ri chard F. Appl eby, Sandra D.; Chen, |-Wi; Dancheck,

+Nayl or-d sen, Adel M ; Krueger, Julie
hﬁsr&%ozlg\z roI yn M; Vacca, Joseph P. Journal of
Medi ci nal Chem stry (1997% 40(22)2 3687-3693) i nstead
of 3- nethyl-butyric acid 1‘%“%? c). MS: 308.4 (M-NH
4) + Exanpl e Bl
A A ety B2 {dehyries-hsolqaitolianyih peapl] anlydroby-6dsotritylyd fluran-2-
Ifanyl propyl)-5Hfuran-2- one a) _
F=Met hoxy- 5- (2- met hyl - sul fanyl - propyl ) - 5K f ur an- 2- one
To as solution of 20 mM of LDA (2Min THF) and 130m
Bfe titlrcomguad ded obtainedds @bmparablromb@ agceding toghe pfocedures
(ﬁségbeg f&f é&(’iﬁ%ﬂmf Gﬁfr%' 26! r/%'e @Ccﬂ cﬁ%tl ciun?ocﬁrﬁﬁ y’l)nz%c%tléaad

Stirr] s conti nued at
@%Wénfir@ﬁlbé%"étl%h@ laﬁﬁadsofﬁrwet%bewrlwa@ iBFeBRed by t he
addition of a pre-cooled (-780C) solution of 33 muol e
M6: 3d300 QA-Hret hyl sul f anyl - but yral dehyde in 4.5 nl of
THF within 2 mn and stirring vvas conti nued at - 1000C
for 30 mn and at - 78CfEX le 4 he col d sol ution was
poured onto 130m of ice- wat e ? At e pH was- adjusted to

4 with 6.5 m of aqueous Hd (37% and the | ayers were
%@pﬂ!@wbdetyfrﬁélyéwéu@w@y@mﬁa@ne&mact ed twice with

di chl oronet hane, the organic |ayers were washed with

"h{é o coRip (ﬁﬁﬁd&ﬂg ogtéﬁfé‘arlﬁ“cgﬁpar-ﬁb% &&J LU dRSto the procedures
to ra h on Sil] )g e/Ac@t vard%ﬁ
(EI‘II 0{ g(ag} ] Bsing diphen 1acet1c ac1 commercm’lly available) instead of 3-

etlipl- h@oyyi\:Ecn(iZn seep by | - sul fanyl propyl )- 5H furan-2-one

in 30-40%yield. MS: 202.3 (M +b)

hﬂ[’SWﬁ%@M%ﬁlﬁf* met hyl sul f anyl - propyl ')-5H furan-2-one
Example A44

3-(3,3-Diphenyl-propionyl)-4-hydroxy-5-isobutyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example A1 using 3,3-Diphenyl-propionic acid (commercially available)
instead of 3-methyl-butyric acid in step c).

MS: 363.1 (M-H)
Example A45
4-Hydroxy-5-isobutyl-3-[(9H-thioxanthen-9-yl)-acetyl]-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example Al using (9H-thioxanthen-9-yl)-acetic acid (prepared according
to Jilek, Jiri O.; Holubek, Jiri; Svatek, Emil; Ryska, Miroslav; Pomykacek, Josef; Protiva,



A m xture of the
4- met hoxy- 5- ( 2- et hyl - sul f anyl - propyl ) - 5H f ur an- 2- one

w@ 1@snosss5e) and 15 ml of aqueous HO (37% wasPGL/EP1084013245
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at 400C until conpletion of thggreaction. The
suspension was filtered and the resi due washed with

Mol EoNRétRIn T eHdsRRfak BRerRichlYCoBAfini @Rt XIIIOR 4@P), 2124-
\%tractid Wi t t&pﬂl chl oronet hane, the organic | ayers

}stgad RGN BTG SER And evapor ated. The
residue was either triturated with AcOEt/hexane or
oMS: S u dNHAPHAE Wi t h di chl or onet hane/ MeOH (vari ous
ratios) to give the
4- hydr oxy- 5- (2- et hyl sul f = | )-5H furan-2-one
in 60- 90%vyield. M5 188.31%%%"!\%%82
4- Hydr oxy- 3- ( 3- et hyl sul f anyl - propi onyl ) - 5- (2- net hg/l,su
|3f[g'ﬁ®ll-§¥ s Aibenzela.dicycloheptes-Sa) Sadperishiskont Sigegutyl-5H-
fi@n-2-one

4- hydr oxy- 5- ( 2- net hyl sul fanyl - propyl ) - 5H f ur an- 2- one

. 2.l e), NEt 3 (0. 68. mol DVAP, (0. 066 _nml d
e B bt By Pl TR R e 13D profldires
Sesreibhy Fsekdaplel A lpusipg @Ajle-dloydto {5 -2ibenmalk &) cyclohepten-5-yl)-acetic
i al i.| abl i KL | CORL :
GERRER LA, A0, PO LA MAGAT NRES Dl
Cradell, Siephinctrisasiiebh] 4 iedlack T3 Lynsihdosphbolide Hirabeth A
(BAsi¥h, Eliz6etRBY SOMSm 30, ULiEIRRd WA ppRbY Rh&fh W CReAGNy; Dancheck,

he or.ganic |l.ayer wa at ed, shed with brin
P ﬁe@%ﬁéﬁegd@m%&@sm il gaﬁ)l?eﬁ GaolgR Ms Vacea
posphPatbweaHfIMediBRallCh«aHSGN( HR0O), gv(@d), e3s8Y-3693)ghstead of 3-

t he C g o :
E%%lfbouwf%qcﬂ%nr%?ﬂﬁ)l sul f anyl - pr opi onyl ) - 5- ( 2- net hyl su
| fanyl propyl )- 5H furan-2-one in 10-60% vyi el d.
NES:208.40M-NNHY) "Exanpl e B2

3- Cycl opr opanecar bonyl - 4- hydr oxy- 5- ( 2- net hyl sul fanyl - p
ropyl)-5H-furan-2-one The Exhhglegpnpound was obtai ned

i n conparabl e yields according to the procedures

IR TG IO TR R T

@nd- met hyl sul fanyl -propionic acid in step c). Ms:255.0
(MH Exanple B3

a) 4-Methoxy-5-(2-methyl-sulfanvl-propyl)-5H-furan-2-one

To as solution of 20 ml of LDA (2M in THF) and 130 ml of THF was added at —95°C to —
100°C a solution of 5.47 g of 3(E)-methoxy-acrylic acid methyl ester in 4.5 ml of THF
within 1 min, stirring was continued at the same temperature for 5 min, which was
followed by the addition of a pre-cooled (-78°C) solution of 33 mmole of the 3-
methylsulfanyl-butyraldehyde in 4.5 ml of THF within 2 min and stirring was continued
at —100°C for 30 min and at —78°C for 1 h. The cold solution was poured onto 130 ml of
ice-water, the pH was adjusted to 4 with 6.5 ml of aqueous HCI (37%) and the layers
were separated. The aqueous layer was extracted twice with dichloromethane, the organic
layers were washed with brine, dried and evaporated. The residue was chromatographed
on silica (n-heptane/AcOEt, various ratios) to give the 4-methoxy-5-(2-methyl-sulfanyl-
propyl)-5H-furan-2-one in 30-40% yield.

MS: 202.3 (M)*



4- Hydr oxy- 5- (2- net hyl sul fanyl - propyl )-3-(2, 2, 3,3-tetra
nmet hyl - cydopr opanecar bonyl ) - 5Hfuran-2-oneThe title

W@ o0up0s8387 was obt ai ned in conparabl e yi el ds aceor/EpP1vg4/013245
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to the procedures described foggexanpl e Bl using
2,2,3,3-tetranet hyl -cycl opr opanecar boxylic acid

b8 QIARIrEkyabl (y-AMalbaing) pidpsh el furan-2-one
of 3-methyl sul fanyl -propionic acid in step c). Ms:

g r%xcgﬁ % %?ﬁwﬁ éuF‘FQW}ﬂSU%WLPF%PYQ YRR gre (oynmole)

Bﬁ(ﬂ] 12 nd af bqueph HEH 3796 awasdtiredet 20RC ditilcomptenipa wfthewasction.
%E @h%%ﬁ'sd)ﬂ‘ SO ﬁ?&%@%f th¥:lr§ 1cﬁjt§e \?gs%%:i %tHQc:et &1d ulgter and dried. An

procedures descri
toely reahijoln auxturezmaS@Ctraﬂb@Wbldedé@nomeG organiglayers were

?&éﬁé&d@%‘ﬂﬁ%mh@%‘ﬁ%@%@&% BRLOY ol Eadbel wR e ARE QB Graftdivelth

ARl herae 5 éb%ﬂwpfaedhwb 5?@3{@9@2&&%%/ MaQdH: (yagiops ragios) to
ok lthe Hitydrdsciss- - SeghyEiEartyl -l €pyt P FHOMAG - D@sie @DEG JV96lyield.
I'n conparabl e yields according to the procedures

§%§g§%§ggﬁior_exa”p|e Bl using cycl ohexanecarboxylic

rcially available) instead of
3-nmet hyl sul fanyl -propionic acid in step c). Ms: 297.2
@&lﬂl%ggfﬁiﬂ(&—rmhvlsul anyl-propionyl)-5-(2-methylsulfanyl-propyl)-5H-furan-2-
sE4-tert-Butyl -cycl ohexanecarbonyl ) - 4- hydr oxy- 5- (2- ne
thyl sul fanyl - propyl)-5H uran- 2-one The title conpound

b d bl | d h
G Sei OB L ol T SR e U SphOp 5T foran-2-one (02
4nrh6led,- N w.egzmﬁ{cﬂ)é)exmal EBayhiote) aat ED(E @aEmnaidd)liy 2 ml of
E}’x-ﬁisl gsgeld%ged 5{#8%%@%%% }X | %l'” i anyl 51&6% Ir'r?rgbl%) ?c%lrr(ljmercially
3v{idbley ehd ktexinlg vas eolytir)uedmylh cmpleﬁoxq of thetréngtion TreapH of the
an%ﬁéﬂl }n]ﬁt}d‘é% %5%%%&%‘%?2%%@ Jdél%o&m@PW) Waqﬁﬁggﬂ R8ion was

in co e yi to th
saturated with NaCl, the organic layer was separated, washed with brine dried and

evaporated. The residue was purified on preparative HPLC (RP-18, CH3CN/H,0,
gradient) to give the 4-hydroxy-3-(3-methylsulfanyl-propionyl)-5-(2-methylsulfanyl-

propyl)-5H-furan-2-one in 10-60% yield.
MS: 289.0 (M-H)

Example B2
3-Cyclopropanecarbonyl-4-hydroxy-5-(2-methylsulfanyl-propyl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example B1 using cyclopropanecarboxylic acid (commercially available)
instead of 3-methylsulfanyl-propionic acid in step c).

MS: 255.0 (M-H)"
Example B3

4-Hydroxy-5-(2-methylsulfanyl-propyl)-3-(2,2,3,3-tetramethyl-cyclopropanecarbonyl)-

5H-furan-2-one



descri bed for exanple Bl using 2-cycl ohexyl -acetic
acid (comercially avail able) instead
wob@swossshy| sul f anyl - propionic acid in step c).P®BEP2004/013245
311.0 (MH) Exanple B8 -51-
3- (4- Cycl ohexyl - butyryl)-4-hydroxy-5-(2-net hyl sul fanyl
TRE @R dmpbohdivaslottaRee inl. &ﬁndlﬁzirhllﬂ@ yleRIRRERding@s the procedures

bt ai n In co rabl e yi el ds accor di to the .
B b0 RE S BB GE o> o OB S anecborlic acid
4ednyeleniudby b aible) inscead @if d-rhetbpind faniybptopianiaadidibl @dp c).
instead of 3-nethyl sul fanyl-propionic acid in step c).

3 ey H) Exanpl e B9
%ﬁh§3?§§§@ -(2- et hyl sul fanyl - propyl ) - 3- phenyl acetyl -5
H furan-2-one The title conpound was obtained in

5 conparabl e yiel ds accor di ng*ampled# procedur es
descri bed for exanple Bl using phenylacetic acid
ﬂMWS%ZLMe&VBMf@bﬂ%}Oﬂ)ﬁFBQ_&‘ﬂraﬁﬁldr%-furan-2—carb0nyl)-5H-furan-2-

yl sul fanyl -propionic acid in step c). Ms: 305.0

H) Exanple Bl O '
4- Hydr oxy- 3-[ 2- (4- met hoxy- 3- net hyl - phenyl ) -acetyl ] -5-(
Theeitleybsypbfindyias pbtemet in Eddiparable yizldsrmecorHmgttd thegprocedures

trayi ' I ' g

R @'orvmggf% Y (3 D000 #.:3R fca)f]a%% 2BA QS HinRftially

the procedlres destri or exanp usi ng

10 2vyilpblep insesagd-08 3 aethylsulimghpropierieqie hEeRIC)-
(comrercially avail able) instead
oi$-2¥eiohwi-$pt f anyl - propionic acid in step c). M
349.2 (MH) Exanple BIl
3-[2-(3, 5-Di net hoxy- phenyl )-ace - 4- hydr oxy- 5- ( 2- net
hyl sul f anyl - propyl ) - 5Hf.ur a fmﬁpgﬁg#he title conpound
was obt ai ned in conparable yields according to the
Br-Cydohaxenecddwavyl-Bdy df axy-eiampthylBlfangiprgpyl)-5H-furan-2-one
2- (3, 5-di met hoxy- phenyl )-acetic acid (commercially
MR BRLEp LA WaddbAlRd TR thmbsdbik 3 s-RERRIRND EheAsrbeedures

in step.c).
15 describeg for example B1 using cyclohexanecarboxylic acid (commercially available)

(4cH
net
CORF

instead of 3-methylsulfanyl-propionic acid in step c).
MS: 297.2 (M-H)
Example B6

3-(4-tert-Butyl-cyclohexanecarbonyl)-4-hydroxy-5-(2-methylsulfanyl-propyl)-5H-
20 furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example B1 using 4-tert-butyl-cyclohexanecarboxylic acid (commercially

available) instead of 3-methylsulfanyl-propionic acid in step c).
MS: 353.2 (M-H)"
25 Example B7

3-(2-Cyclohexyl-acetyl)-4-hydroxy-5-(2-methylsulfanyl-propyl)-5H-furan-2-one
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M5: 365.1 (MH Exanple B12

3-[2-(2, 4- D et hoxy- phenyl ) -acetyl ] -4-hydroxy-5-(2-nmet
whydoswosdssnyl - propyl ) - 5Hf uran- 2-one The titl e POTYREP2NMH013245

was obtai ned in conparabl e yiekgls according to the

procedures described for exanple Bl using

Phé aﬂélc&h meysmﬁﬂyd ﬁr@%@ﬁdrﬂ;laﬁbﬁls GEQRABE € tHel procedures

%%%é{agﬁtloe)exa glgl%fﬁ (MC{Q?IX ul fan El(g mrrllecggllaﬁ:y avallegble) instead

3f3} aaeﬁﬁylﬁxlﬁnﬁtepﬂoppqmmmw s)ep&c)et yI ] - 4- hydr oxy- 5- ( 2- net
hyIsquanyI propyl)-5Hfuran- 2-one The title conpound

?NPP@ i n conparable yields according to the
procedu escri bed for exanple Bl using

2, 5-Di et hoxy- phenyl) -acetic acid (commercially
available) i nst ead of3-netﬁ§@§ﬁkﬁ§nyl-propionic acid
in step c). NB 365.1 (M H Exanple Bl4

4-(lchy Hwtmly@mb&@nwmsﬂﬂnulfam&p(rapsﬂﬁsmﬁmamn-one
acety )

2-yl - uran one The title conpound was

S‘?{S gil ggg@égkﬂ’é‘gg’% %b am]e% I el ds rf?b g%lrefjcfs agcorgmg to the procedures
a¢32r13¢<3fdremrapbtﬂiyismgykcmjomhbmanb emsl I(¢cunmcr6dally available)

g%sgbéyta% Hgiglsa;ag gm Conik 2§k me

b,
plonlc acid ﬁ step ¢). Ms: 355.1

i’l ng{e B15

5H?é?é%§4 )(2- met hyl sul fanyl - propyl ) - 3- (2- pheny! - pr op
i onyl)-5Hfuran-2-oneThe title conpound was obtai ned

i n conparabl e yields accor @kagple®% he procedures
descri bed for exanple Bl using 2-phenyl-propionic acid

%“lﬁg%“?mﬁf eV RUIR Bhon R cepitiforspidong g 1

(MH Exanple Bl16
The title compound was obtained in comparable yields according to the procedures

described for example B1 using phenylacetic acid (commercially available) instead of 3-

methylsulfanyl-propionic acid in step c).
MS: 305.0 (M-H)
Example B10

4-Hydroxy-3-[2-(4-methoxy-3-methyl-phenyl)-acetyl]-5-(2-methylsulfanyl-propyl)-5H-

furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example B1 using 2-(4-methoxy-3-methyl-phenyl)-acetic acid

(commercially available) instead of 3-methylsulfanyl-propionic acid in step c).
MS: 349.2 (M-H)"
Example B11

3-[2-(3,5-Dimethoxy-phenyl)-acetyl]-4-hydroxy-5-(2-methylsulfanyl-propyl)-5H-

furan-2-one



4- Hydr oxy- 5- ( 2- et hyl sul fanyl - propyl ) - 3- (2- phenyl - buty
ryl)-5Hfuran-2-one The title conpound was obtained in

w@eospassabt e yi el ds according to the procedur eSPCT/EP2004/013245
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descri bed for exanple Bl usings2-phenyl-butyric acid
(comrercially avail able) instead of

SPHERRL ol AN Was BtaRiea eoragirdblk Biekds@RcEHing¥SthSmdciures

(M H) anpl e 7 4L rOXYs . .
[Jgéf(r@.eﬁiqupﬁiﬁmsrfg ?géé’é.dmths%ab%w%-?@%? egdfetmpercially
vhidubyd) it yoif 3 -mé&thiylb uifanl-ropienid dd in §tkecronpound was
obt ai ned in conparable yields according to the

e res fescri bed for exanple Bl using
§%$%$%§#§§£§-naphthalen-2-y|)-propionic acid
(commercially avail able) instead_ of
3- net hyl sul f anyl - pr opi oni cEsnple BAi2step c). Ms: 399.2
(MH Exanple B18
_43-w(:!zr,@mfnéﬂq@%@sﬁ&m;-swtﬁ]mmyzm@wkz-n&tlﬁyasmfaagvﬂam@?%ﬁ-
&OQ%% -5H furan-2-one The title conmpound was obtained
iH'¥%f98F abl e yi el ds according to the procedures
descri bed for exanple Bl using 3-phenyl-propionic acid
(Tertitkr ingloluyd amaabbiabled)in corspaablegfelds according to the procedures

?ﬁ%%gﬁépx%gﬁgl%lpﬁs?&é f’-@,g—d%%ieglow-pﬁgx‘?)@) Betic¥Bd ( gé'rgmjercially
sevpilahlsiysted(of 3rmethylsslidryhnyopioniepsifljn gep8lm t ol yl - pro

pi onyl )-5H furan-2-one The title conpound was obtai ned

i scsyspavie yi el ds according to the procedures

descri bed for exanple Bl using 3-mtolyl-propionic

acid (comrercially avail able) in ad of
3-nethy|su|fany|-propionichﬁ%F@e%ﬁgstep c).Ms: 333.1.
(MH Exanple B20 ‘ ' }

43- (3¢ (1, D DimBtHo3y(phemd}-hostyl] g HerdydRy- p Hpi ashylb g1yt propeb tHH-
yﬁ&Hnggxl-propyl)-SFWiiran- 2-one The title conpound
was obtalned in conparable yields according to the
procedur es i ) ) .

The title compound was obtained in comparable yields according to the procedures
described for example B1 using 2,5-Dimethoxy-phenyl)-acetic acid (commercially

available) instead of 3-methylsulfanyl-propionic acid in step c).
MS: 365.1 (M-H)’

Example B14

4-Hydroxy-5-(2-methylsulfanyl-propyl)-3-(2-naphthalen-2-yl-acetyl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example B1 using 2,2,3,3-tetramethyl-cyclopropanecarboxylic acid

(commercially available) instead of 3-methylsulfanyl-propionic acid in step c).
MS: 355.1 (M-H)
Example B15

4-Hydroxy-5-(2-methylsulfanyl-propyl)- 3-(2-phenyl-propionyl)-5H-furan-2-one



descri bed for exanple Bl using
3- (3-net hoxy- phenyl ) -propionic acid (commercially

w@yashsdsse) i nstead of 3-nethyl sul fanyl - propi oPCTERDNH013245
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in step c). Ms: 349.2 (MH Exauaple B21
4- Hydr oxy- 3-[ 3- (4- nmet hoxy- phenyl ) - propi onyl ] -5-(2-neth
yithe wtleaB)ipoRh @ Pxk pbiatifedi@Bomparable yldids actdrdingaomipoptodedures

ﬁgc&%ga ?clérge(;(glél{ggerlflglg%%r %—BL%%—%%}%%@%%& ir( g%rplgle%falfyha%aﬂable) instead
D1 6 4methykolfanypheopidnic peidp etmp c).aci d (commerci al |y
avai | abl e) instead of 3-net hyl sul fanyl - propi onic acid

RSt aMB: 349.2 (M H) Exanpl e B22
gaﬁg??gﬁg%éfhethoxy-phenyl)-progPonyI]-4-hydroxy-5-(2-

met hyl sul f anyl - propyl ) - 5H uran-_ 2-one The title
conpound was obtai ned in c@ﬁ%%P%ﬁﬂé yi el ds according
to the procedures described for exanple Bl using

2-Hyéiox®t h@xrefytsul fan doprdp(13-onaestengl-bytya RbHeflak ) 2-one

i nstead of 3-nethyl sul fanyl -propionic acid in step c).
c.379.1 (M EX | a.B . .

Diestegepurtb i PO Fiapratleyie s spoding e pygpiyres

xdesGibed fortxayipbub ¥ asiyg ppdpyilbutsié- afcuf @nmmapiellrveilable) instead of

19 fdefh ﬁ@@ﬂ%ﬁg@ﬁic‘%@fﬁh@ﬁg dn conparabl e yields

according tot procedures described for exanple Bl
using 3-(4-tert-Butyl -phenyl)-2-nmethyl -propionic acid
@ﬁﬁé%%ﬁ%éﬂéékording to Kuchar, Mroslav; Rejholec,

Vacl av; Roubal, Zdenek; Nenecek,d drich; Collect.
Czech. Chem Commun. (1979FxagleB17 183-93) instead of
3- nethyl sul fanyl -propionic acid in step ¢c). Ms 389.2

AHbEE f PRy reah e D g inal s Cemeyl ey proen)

r3H-fusB-3-onéin- 2- one

The title compound was obtained in comparable yields according to the procedures
described for example B1 using 2-(6-methoxy-naphthalen-2-yl)-propionic acid

(commercially available) instead of 3-methylsulfanyl-propionic acid in step c).
MS: 399.2 (M-H)

Example B18
4-Hydroxy-5-(2-methylsulfanyl-propyl)-3-(3-phenyl-propionyl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example B1 using 3-phenyl-propionic acid (commercially available) instead

of 3-methylsulfanyl-propionic acid in step c).
MS: 319.1 (M-H)

Example B19
4-Hydroxy-5-(2-methylsulfanyl-propyl)-3-(3-m-tolyl-propionyl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example B1 using 3-m-tolyl-propionic acid (commercially available)

instead of 3-methylsulfanyl-propionic acid in step c).



The title conpound was obtained in conparabl e yields
according to the procedures described for exanple Bl

wa@i2008058sphenyl -butyric acid (comerci al |y avardEBP®)4/013245
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i nstead of 3-nmethyl sul fanyl-prgpionic acid in step c).
M5: 333.0 (MH) Exanple B25
#1498 .0xyE-B)( 2- met hyl sul fanyl - propyl) - 3- ((R) - (R) - 2- phe
nyl - cycl opr opanecar bonyl )- 5H furan-2-one The title
conpound was obtained in ara yi el ds accordi ng
to the procedures describg%gggﬁegégnple~Bl usi ng
2-((R) -(R) -2-phenyl -cycl opropanecar boxylic acid
¢ dydrexy3eBt(§-rsthpaphalyl)-propeengl]of- (2-methylsulfanyl-propyl)-5H-
?hgggﬁﬁﬁéulfanyl-propionic acid in step c). Ms: 331.0

M H) anpl e B26
4- Hydr oxy- 3-[ 2- ( 2- met hoxy- phenoxy) - acet yl ] - 5- ( 2- et hy|
dihefislsyrmpeung Wi dhiaing ghcorap%ﬁ@em Stamqr%msa?ré&macedures
Vescridbd firitRsmple Bl Q¥R 2B - et iy PheAATPEPiogic boidt(BEmmercially

pra re esgri f.or xa(ﬁye Bl.,usin

B8k op Ry BoeEP SRR er L BT O a1
avai |l abl e) i nstead of 3-net hyl sul fanyl - propi onic acid
MS:seep (M)-H)Ms: 351.1 (M H Exanple B27

3-[2-(2, 3-Di net hyl - phenoxy) - acet yl ] - 4- hydr oxy- 5- ( 2- net
hyIsquanyI-propyl)-SFWuraan%ﬂgggﬂhe title conpound
was obtai ned in conparable yields according to the
procedures described for exanple Bl usin

3-Hlydrexupridt AymeReyBhsAY L Bemony st e Bl aykpropy)-SH-
dwvmanlBbhe) 1 nstead of 3-net hyl sul fanyl - propi onic acid
in step c). Ms: 349.2 (MH Exanple B28

Ak Bt & APHI R AR B a8 B s

idesaribag forashm plei Bl whingale Co nutihmgy tphen - ppepiorig weigd commercially

available) instead of 3-methylsulfanyl-propionic acid in step c).
MS: 349.2 (M-H)"
Example B22

3-[3-(2,5-Dimethoxy-phenyl)-propionyl]-4-hydroxy-5-(2-methylsulfanyl-propyl)-5H-

furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example B1 using 2,5-dimethoxy-phenic acid (commercially available)

instead of 3-methylsulfanyl-propionic acid in step c).
MS: 379.1 (M-H)
Example B23

3-[3-(4-tert-Butyl-phenyl)-2-methyl-propionyl]-4-hydroxy-5-(2-methylsulfanyl-
propyl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example B1 using 3-(4-tert-Butyl-phenyl)-2-methyl-propionic acid
(prepared according to Kuchar, Miroslav; Rejholec, Vaclav; Roubal, Zdenek; Nemecek,



descri bed for exanple Bl using 2-phenoxy-propionic
acid (comercially avail able) instead of

w@20080k885sUl f anyl - propionic acid in step c). MIT/BBHND013245
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(MH Exanple B29 - 56 -
4- Hydr oxy- 5- ( 2- net hyl sul fanyl - propyl ) - 3- (2- phenoxy- but
)(Dlylhkh E(L"(bllfet:hr aRech: OhanT(D@ntﬂutnl g1empoeand vessonhihaeddest 3-
tgqg@g OI%lecdsi ordi ng to the procedures
dBEer THESY BF n%f%l%ﬁ % i ng 2- phenoxy-butyric acid
(comrercially avail able) instead
S-3B2MSUN f anyl - propionic acid in step c). M5
349.2 (M H) Exanple B30
4-Fydroxy-5-(2-nethylsuIfagxhﬁpﬁqul)-3-[2-(naphthalen
-1 -yl oxy)-acetyl]-5H furan-2- one The title conpound
wa bt ai ned i onpar.abl e accor di
o B dery s Cametipisila nirld%rogxéiﬂ—p@epﬁ’gwhéw 15 %uran2-one

2- (napht hal en- 1-yl oxy) -acetic acid (comercially
abkei tithirloﬁ')pdulmﬂtveaadbmineﬂ-lﬂebﬂnph&hlefyadhd/sl acpordpiganithe pvicedures

4&’5_&5/ (})ea £67 qgca%@le 1%7 ‘%511%% %tﬁryyl gﬁg cﬁ%ém&eraﬁ%y avall%blef’) instead of

r%h%ﬂﬁﬁuﬁhnﬁﬂngmeneaﬁwenﬁwpwé conpound was obtalned in
conpar abl e yi el ds according to the procedures
dascyzzhedufigyr exanple Bl using 4-phenyl-butyric acid
(comrerciall'y available) instead of

3- et hyl sul fanyl - pr opi oni c aC|q.@355tep c).Ms: 333.1
(MH Exanple B32

3-[4-(3, 4- D et hoxy- phenyl ) - butyryl]-4-hydroxy-5-(2-ne

t #¥llyd rifyetin(2-apethopsplfpa PHiropeir3- R BR)- ﬂphemyltdydopmnanmcbonyl)
Was_ QR4 -pgd i n conparabl e yields according to the
procedures described for exanple Bl using

4- (3, 4- di met hoxy- phenyl) butyric acid (connerC|aIIy

alhs ithom)Pquns v @bisinedlipsomppiableryagids acpordnednithe Bigicedures

| des&HtRA 6 example B1 using 2-((R)-(R)-2-phenyl-cyclopropanecarboxylic acid

(commercially available) instead of 3-methylsulfanyl-propionic acid in step c).
MS: 331.0 (M-H)
Example B26

4-Hydroxy-3-[2-(2-methoxy-phenoxy)-acetyl]-5-(2-methylsulfanyl-propyl)-5H-furan-

2-one

The title compound was obtained in comparable yields according to the procedures
described for example B1 using 2-(2-methoxy-phenoxy)-acetic acid (commercially

available) instead of 3-methylsulfanyl-propionic acid in step c).
MS: 351.1 (M-H)"
Example B27

3-[2-(2,3-Dimethyl-phenoxy)-acetyl]-4-hydroxy-5-(2-methylsulfanyl-propyl)-5H-

furan-2-one



M5: 393.0 (MH Exanple B33
4- Hydroxy-3-[ (I Hi ndol - 3-yl ) -acetyl ]-5-(2-net hyl sul fan

W beoposssyt ) - S5SH-f uran- 2-one The title conpound PEEEP2004/013245
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obt ai ned in conparabl e yields_ggcording to the
procedures described for exanple Bl using

(Mhehite @@Jn%p%uﬂ&l WadShined &€ ke HAERIcLdsaktordgab liahbretedures

Ig%?ctn%g(g _ (8 e‘(?’(iypng};e %ﬁ{g{ 22 ?%%Q%%'ﬂ?&e%oﬁy I—gce!cicr:] acsia ?Porrclzl)nércially
4viillabled xstadd B3 inkthylsdfan3k-ylopisropaddid gtefpe) 2- met hyl su
fanyl - propyl ) -5H furan-2-one The title conpound was

gﬁ§qﬁg§qh&@100nparable yi el ds according to the
procedures Jescribed for exanple Bl using

3-1Hindol -3-yl-propionic acid (comrercially
avai |l abl e) instead of 3-nEE¥VmEGB?&nyI-propionic acid
in step c). Ms: 358.0 (MH) Exanple B35

3= Hed oy Ac@L Mbthlylsaifshy 1369yl )-8 qaLpheRbityRptopyd tyikan=2+
-hygrééz-S@(Z-ngshylgg%?a%@%psogyl)-*ggk ﬁﬁyyég?gﬁgh one

tjtl bt ai ned, { n. bl ield
To o R R B R Al
ulebariped f§:2xampteyB 1- usjR: 2Hphyrdxy-firspiguicracid (vomnydrgialficanilable)
; . L abl e ] 4 of
e PR Bl DAL RE BRI R D ) e 4002

%%}qéExa | e B36

5 PASHIMAbDet yI - 4- hydr oxy- 5- ( 2- net hyl sul f anyl - pr opy! )
-5Hfuran-2-one The title conpound was obtained in
conpar abl e yi el ds accor di ngxdmaplt B9 pr ocedur es

descri bed for exanple Bl using di phenylacetic acid

! Ci \ i |abl ' d.of 3-. A

e e B PPN bllF g b byrrmilssHfppany2-one
M Exanpl e B37

ST B-cDipivsngivapbigirusy porapygbliesccarding hyhe ks

Ydes@itRRYSD e'xéllﬁ'pfel'g 1315’5'11?g' BBBenoxy-butyric acid (commercially available) instead

of 3-methylsulfanyl-propionic acid in step c).
MS: 349.2 (M-H)
Example B30

4-Hydroxy-5-(2-methylsulfanyl-propyl)-3-[2-(naphthalen-1-yloxy)-acetyl]-5H-furan-2-

one

The title compound was obtained in comparable yields according to the procedures
described for example B1 using 2-(naphthalen-1-yloxy)-acetic acid (commercially

available) instead of 3-methylsulfanyl-propionic acid in step c).
MS: 371.1 (M-H)

Example B31
4-Hydroxy-5-(2-methylsulfanyl-propyl)-3-(4-phenyl-butyryl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example B1 using 4-phenyl-butyric acid (commercially available) instead-of

3-methylsulfanyl-propionic acid in step c).



The title conpound was obtained in conparabl e yields
according to the procedures described for exanple Bl

W@ 2008058858- di phenyl - propi oni ¢ aci d (commer ci al PGIT/EP2004/013245
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avai | abl e) instead of 3-net hyl swkfanyl - propionic acid
in stepc). Ms: 394.9 (MH) . . Exanple B38

14@%@5QXXT§D(2 met hyl sul f anyl - propyl ) - 3- (2- 94t hi oxant
hen-9-yl-acetyl)-5Hfuran-2- one The title conmpound

was obt ai ned in conparabl e_yield ccording to the
procedures described for e%%ﬂ&ﬂ ﬁéf usi ng
2- 9H-t hi oxant hen-9-yl -acetic acid (prepared accordlng
3e] 4J(3L4el§>;mdt|hbxy Shenylpbutyeq]-4hydi oxySi-62-slethyllfanylRyrefkgl)- 5H-
g% av Ponykacek, Josef; Protiva, Mroslav.

¢PPon of Czechosl ovak Chenical Conmunications
(1979 44(7), 2124- 2138) instead, of
Fheditleypmplonad yas pbiajsied i comparable yicldsagcarlingis theyprgeedures
(d%d'% EX&Rh@pRIA using 4-(3,4-dimetho phenyl) -butyric ac1d (commercially

taygl abkghwg %dr t@ylsul?e{nt})f grzo%lc?mg X?I‘ll gtlg;? fen-5-yl-ace

nmet hyl sul f anyl - propyl) 5H furan-2-one The title
QasTo8/0d MvdE) obt ai ned i n conparabl e yields according

to the procedures described for exanple Bl using

2-10, 11 -Di hydr o-5H di benzo a{g! ohept en- 5- ylacetlc
acid (prepared accordlng t% 1&%%5 Thomas J.; Lumms,
WlliamC ; Lews, e; Gardell, Stephen

oHadroxgch Bngamdols%woacetyHc% Crmethyfsdianyl :meps‘fx- 5§-furan-2-one
Lyl e, El i zabeth A.; Baskin, Elizabeth P.; Wl tnmann,
@’Héhﬂfe@oﬁlpouﬁﬂ a6 bMtalrﬁﬂﬁﬂ E&nparab@l"}ﬂlﬂs akchu@&B Qﬂﬂ@pﬂﬁ)cedures

I
ﬁescr%gggé}exa@g ﬁsrum ﬂ@é{@é’ﬁg’eﬂbg%eﬁlﬁ af:; %o P}ﬁﬁﬁlaﬂgfavaﬂable)
Nhsteacd ofed- Hﬁl‘ﬁ/fﬂukfﬁw prd@ieic acidGf 2@p ¢).3687- 3693) i nst ead
of 3-nethyl sul fanyl -propionic acid in step c). Ms:

é%éy Exawple c

cl'ohexa ecarbonyl 5-cycl ohexyl net hyl - 4- hydr oxy- 5H
furan-2-one a)

5- Cydohexyl net hyl - 4- nethox§X%PPk@?6n 2-one

4-Hydroxy-3-(3-1H-indol-3-yl-propionyl)-5-(2-methylsulfanyl-propyl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example B1 using 3-1H-indol-3-yl-propionic acid (commercially available)

instead of 3-methylsulfanyl-propionic acid in step c).
MS: 358.0 (M-H)"
Example B35

3-[2-(2-Acetyl-1,2-dihydro-isoquinolin-1-yl)-acetyl]-4-hydroxy-5-(2-methylsulfanyl-
propyl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example B1 using 2-(2-acetyl-1,2-dihydro-isoquinolin-1-yl)-acetic acid

(commercially available) instead of 3-methylsulfanyl-propionic acid in step c).

MS: 400.2 (M-H)"



To as solution of 20 M of LDA (2Min THF) and 130mi
of THF was added at - 95C to - 1000C a sol ution of

w®2003/08886T 3( E) - met hoxy-acrylic acid methyl estBCT/EP2004/013245
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4.5m of THF within 1 min, sti-mpi-ng was conti nued at
the same tenperature for 5 mn, which was foll owed by
the addition of a pre-cool Ethnipld88&) sol ution of 33
nmol e of the cycl ohexyl acet al d%hyde in 4.5 mM of THF

SRR afPl £RTarRl oo MelTR RO SRS D At e

poured onto 130m of ice-water, the pH was adjusted to
Ahejtitle comporhd wfas atagdsn F@P(l@b%}’ld;ﬁdiccmélﬂgéy élresprigeqdaires
R e AR o?lggﬁﬂ“@%iﬁ‘C&S‘ﬁéﬁﬂzw‘ﬁ‘%ﬁ‘%ﬂstead of3
rgthdsul EFPV’GEFW@@%%H? eR#): The residue was

chr omat ogr aphed on silica (nheptane/ AcCEt, various
nas:i3as) (MH) ve the

5- cycl ohexyl net hyl - 4- net hoxy- 5H furan-2- one in 30-40%
yield. Ms: 114.0 (M C7Hn) ﬁx ]}-L

5- Cycl ohexyl net hyl - 4- hydroxyrg fBuran 2-one A m xture

of the 5-cycl ohexyl net hyl - 4- net hoxy-5H furan-2-one

P Pipheayl prapiomy) - ddidens - 3-(2-medipigplford-psepyl)-6H- ﬁltran 2-one

4Q0C until conpletion of the reaction. The suspension
WaR titlel doBipREnaRGhs bB?au{e%Sh @H&p&‘ﬁSfé%ﬁH&’ Jcborkiﬁ%‘t@ @h&procedures

I ddrie ac on m xtur,
it erioe o RS DS bR PRRPry (L mgrgially available)
vedteadvershedthysutfaiyliprepiodiciaeid ian@pey.apor at ed. The
residue was either triturated with AcCEt/ hexane or

. t aphed wi th dichl oronmethane/ MeOH (vari ous:-
'ra%i os)s'@o%g)

ive 5-
cycl ohexyl met hyl - 4- hydr oxy- 5H f ur an- 2-one in 60- 90%
yield. Ms: 197.2 (M+H) + cFxampleB38
3- Cvcl ohexanecar bonyl - 5- cycl ohexyl nmet hyl - 4- hydr oxy- 5H

fAUHR8r Ay - fR tIREs U H SbeN-3002-9M&hioxanthen-9-yl-acetyl)-5H-furan-2-
5- %cl%ﬁexsll rret}%?/l ﬁ)e/pt}rggly 5H furan- 2-one (YO 2ty

Sl e), NEt3 (0.68 mml e), DMAP (0.066 mole) and EDC

(0.44 mmole) in 2 M of THF wasadded at 22C

CHied tithesooarpenaribens pbtain@ldndofpa@Rlemoddedccédomgtertbe procydures
AR Lb%alf&) )@Hggléﬁzirﬁ&h glg\@anﬁ%&w@% Lokt Laaqgﬁkglteaq&ordmg

e reac e reaction m xtur

aqjm@r, B @ o HolubsknristyatsbuBmilidkyska MiyoslamBomgkasekigosef; Protiva,
SM&HAEWnc&?e%uéﬁtopce&ﬁssmammal CoREn@RieAING (19YHY 44(7), 2124-

\-1-\2%38)31%5332 o? 3- me\/\ﬁ Slsu?gn\)/r\f prop?ornllcnaeac{j 1rnI s%e% Snd evapor at ed.

MS: 425.2 (M-H)
Example B39

3-(2-10,11-Dihydro-5H-dibenzo[a,d]cyclohepten-5-yl-acetyl)-4-hydroxy-5-(2-
methylsulfanyl-propyl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example B1 using 2-10,11-Dihydro-5H-dibenzo[a,d]cyclohepten-5-yl-
acetic acid (prepared according to Tucker, Thomas J.; Lumma, William C.; Lewis, S.
Dale; Gardell, Stephen J.; Lucas, Bobby J.; Sisko, Jack T.; Lynch, Joseph J.; Lyle, Elizabeth
A.; Baskin, Elizabeth P.; Woltmann, Richard F.; Appleby, Sandra D.; Chen, I-Wu;
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residue was purified on preparative HPLC (RP-
18, CHBCN'H 20, gradient) to give the 3-

wa@ ymsokssxanecar bonyl - 5- cycl ohexyl net hyl - 4- hydr egyEBidod/0n3245
ran-2-one in 10-60%yvyield. Msg05.1 (MH Exanmple C2
3- Cycl ohexyl acet yl - 5- cycl ohexyl net hyl - 4- hydr oxy- 5H f ur
BB Q) Kintb&1dyiB.; 192yt @D R A BRI JbuagdiRilie A aCupef, &k dlyn M.;

i el ds according tq the praqcedure Cr i .
%@%ﬁgm@- deyTR 1%@\5?%&851}&58&%?@?3’ %Q@Zﬂé@?ﬁ?@ instead of
Bwrthyddul fepylipispieait afd iayedpahexanecar boxylic acid in
step ¢). Ms:319.2 (MH Exanple C3

eV xyy-met hyl - 3- (3- cycl ohexyl - propi onyl ) - 4- hydr ox
Igl-s'%f%@gﬁjz-one The title conpound was obt ai ned %/n
conpar abl e yi el ds accordi %qato the procedures
descri bed for exanple C W@’l":%cbycl ohexyl - propi oni c
acid (comrercially avail able) instead of
TYtehexnarasbsiesydyciohaslfethyl-a tareyy-5Hibuda32-3né M H)
Exanple C4

/-

hexyl met hyl - 4- hydr oxy-
ONe . 7
To—was obtained in !

AfPE o (GRTBRES 37 g%f 9@'—1111@%%)—21&1?% £8@nRthyl ester in 4,5 ml of THF
cycl ohexanecarboXyli ¢ acid i'n step c). I\/g 347. 3 ( IXL H)
Withigp)| @irgstirring was continued at the same temperature for 5 min, which was
AHUGRE@b P HaitRY I faexbolkd (-F8TW)GbRIERX I BB nible 4f thedsyelohexyl-
agh @iqeg%ﬁ Zia5 g%hgﬂl‘ﬁ' f'ﬂﬁaﬁ' i i inued at ~100°C for 30
€ 54 oY f T BEHER AU S A PP or
edpodind-786 for hthaiThe dolidsolmtiop avaa pberediomita $3unt of idé-mygter, the pH .. ..
to th cedur es : &0 : | usi
B BT B3 T RO IR, etk i
aqueous layer was extracted twice with dichloromethane, the organic layers were washed
with brine, dried and evaporated. The residue was chromatographed on silica (n-
heptane/AcOEt, various ratios) to give the 5-cyclohexylmethyl-4-methoxy-5H-furan-2-

one in 30-40% yield.
MS:114.0 (M-C/7I‘112)+

b) 5-Cyclohexylmethyl-4-hydroxy-5H-furan-2-one

A mixture of the 5-cyclohexylmethyl-4-methoxy-5H-furan-2-one (10 mmole) and 15 ml
of aqueous HCI (37%) was stirred at 40°C until completion of the reaction. The
suspension was filtered and the residue washed with ice-cold water and dried. An oily
reaction mixture was extracted with dichloromethane, the organic layers were washed
with brine, dried and evaporated. The residue was either triturated with AcOEt/hexane or
chromatographed with dichloromethane/MeOH (various ratios) to give 5-
cyclohexylmethyl-4-hydroxy-5H-furan-2-one in 60- 90% yield.

MS: 197.2 M+H)"

¢) 3-Cyclohexanecarbonyl-5-cyclohexylmethyl-4-hydroxy-5H-furan-2-one

To as suspension of the 5-cyclohexylmethyl-4-hydroxy-5H-furan-2-one (0.2 mmole),
NEt; (0.68 mmole), DMAP (0.066 mmole) and EDC (0.44 mmole) in 2 ml of THF was



am ne and the correspondi ng sul fochl oride) instead of
cycl ohexanecarboxylic acid in step ¢c). Ms: 536.3 (MH)

WEX@EP58351T6 PCT/EP2004/013245

10

5- Cycl ohexyl nmet hyl - 3- (5- cycl ohexyl - pent anoyl ) - 4- hydr ox
y-5Hfuran-2-one The title conpound was obtained in
GAARPAEPE cydlSH dlen@e®Ridicngid @. 2t2|'}ﬁml@[e<) cefhimesially avaﬂable) and

descri bed faor exanpl e clo X nt an
SO BT HAERERS 9P SOmPleARE) et e LT d1Th facich mixture
@mladhmeameealmhgmgheoms &Gld2 N, &Eapumus sdBtio G/hs St@rfekdd)with

5%@? 11 g0 eg(anrc la}(eﬁ Vfas zepﬁraé dd )\évas d VEth b?ml? anﬁl ;/gPoratedehe

'fw@’ll‘% WSFNfLﬁeé @nmrmatﬂ‘dttéﬂi’h@ (R:,Pﬂ&,rﬁ%ﬂd Hufk gutdient hodgive the 3-
clgﬂémﬂéc% ShyY5E g%hé%ﬁﬁét ?l@h&@rokp IS HRFREEIWRSn 10-60% yield.
scrlbed or exa e us

2- et hyl henyl - pr opi oni c aC|d (comrercially

£4§QO§HNQ§}$hstead of cycl ohexanecarboxylic acid in

step c). Ms: 341.1 (MH Exanple C8

3-[3-(4-tert-Butyl - phenyl ) Ezampieyd - propi onyl ] - 5-cycl o

hexylnethyl 4- hydr oxy-5Hf uran- 2-one The title

{ai . : di
R MR R B PRI A ot Rl 22500 19

(4 tert-butyl-phenyl)-2-nethyl opi onic acid

(Preapleromnorad mas btatnsd méwaparaﬁleryeﬁéqlwcorﬂe}gﬁ@|t1é%Procedures

\@&Q&rﬁ%d fRosBaple 4 ﬁﬁﬁ{cycﬁ%@ﬁﬂféétlc 6did (&&ﬁ'me@i&lllyﬁﬁillable) 1nstead of

Chem nmun 1979), 44(1), 183-93) instead

c@yép RERSTIERATBORTE IR in step c). MS: 397.2 (M H)

Exanpl e

Q8- 13- @ Bénzyl.oxy- phenyl ) - 2- met hyl. - pr opi onyl ] - 5- cycl

- ohexyl net hyl -'4- hydr oxy- 5Hf uran- 2-one The title
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conpound was obtained in C%ﬁ&%ﬁﬂhﬁ? yi el ds accordi ng
to the procedures

5-Cyclohexylmethyl-3-(3-cyclohexyl-propionyl)-4-hydroxy-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example C1 using 3-cyclohexyl-propionic acid (commercially available)

instead of cyclohexanecarboxylic acid in step ¢).
MS: 333.3 (M-H)

Example C4
3-(4-Cyclohexyl-butyryl)-5-cyclohexylmethyl-4-hydroxy-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example C1 using 4-cyclohexyl-butyricc acid (commercially available)

instead of cyclohexanecarboxylic acid in step ¢).
MS: 347.3 (M-H)
Example C5

4-Chloro-N-[3-cyclohexyl-1-(5-cyclohexylmethyl-4-hydroxy-2-oxo-2,5-dihydro-furan-

3-carbonyl)-propyl]-benzenesulfonamide



descri bed for exanple O using
3-(4-benzyl oxy- phenyl ) -2-net hyl - propi onic acid

w@ poospsssstd according to Hitchcock, Janice M ; BOI/EPB0H013245

10

Stephen M ; Dudley, Mark W; Regt-, Norton P; WD 9419349

Al (1994)) instead of cycl ohexanecarboxylic acid in
Stepitlz)coryBund 4vas abialved)in ExmpptableGlidlls according to the procedures
(2-{4-[3-(5-Cycl ohexyl net hyl-=4- hydr oxy- 2- oxo- 2

>5-di hydro-furan-3-yl)o | - 3-

adeserjifed fyd deapipbn@1 asing anti§Irret(Rydppreddrdyamheccoamelcially available
tert-hutyl es e Li ‘7
g 304 s SR iop B MY B RIS IR BR BORE AR A R Mcid n sep
dapr ot ection using CF3COOH and was obtained in

conparabl e yields according to the OH CH3 NA O

pVeceRy @g-rgescri bed for exanple C using H (prepared
fromthe aniline (Biagi, G uliana; Del Tonodarne,

Guliana; Gorgi, Irene; Livi, E)@gte; Scar t oni

Val eri o; Farmaco (1992), 47¢#"P'9128) and the
correspondi ng- acid) instead of cycl ohexanecarboxylic
a&iCyiclbhexylmpthy)-3- (34 clolzeky B pérvh iyl E-duyptaecy GH-furan-2-one
N-(2-{4-[ 3-(5-Cycl ohexyl net hyl - 4- hydr oxy- 2- oxo- 2, 5-di h

y - -3-wl.) - - 2. . .
Aot s o i oAbl ics ascording tohe procedures

t deserebeddrpeampleaft ueipg aireahexyl-eerpaeigpfid (jqramgrcially available)
56 HbNG cloBetanBcab BGHEHEE $n dtbp c). NHSC2Ph descri bed for
exanpl e usi ng rao (prepared fromthe am ne

(Besjes, El.npar; Heerdt, Ruth; Kuhnle, Hans Frieder;
§§ﬁn${h%(§§§TFx H; Stach, Kurt; U S. 4,113,871 (1980),

.13 pp) and the correspondi ng sul fochloride)) -instead -
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of cycl ohexanecar boxyl i c adixnmple €7ep c). MS: 524.2

(MH Exanple d

2 | ydrbxy>3- opiv: faf-

X%— ggg}g}ﬁ%g&g{l— HroxyS gﬁ#g@%%ﬂ%ﬁ&iﬂﬂ plord Y519 rad=Rone

ur an- 3-

The title compound was obtained in comparable yields according to the procedures
described for example C1 using 2-methyl-3-phenyl-propionic acid (commercially

available) instead of cyclohexanecarboxylic acid in step c).
MS: 341.1 (M-HY
Example C8

3-[3-(4-tert-Butyl-phenyl)-2-methyl-propionyl]-5-cyclohexylmethyl-4-hydroxy-5H-

furan-2-one

The title compound was obtained in comparable yields according to the procedures

described for example C1 using (4-tert-butyl-phenyl)-2-methyl-propionic acid (prepared

according to Kuchar, Miroslav; Rejholec, Vaclav; Roubal, Zdenek; Nemecek, Oldrich;
Collect. Czech. Chem. Commun. (1979), 44(1), 183-93) instead of

cyclohexanecarboxylic acid in step c).
MS: 397.2 (M-H)

Example C9
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met hyl - 3- oxo- propyl ] - phenyl } - et hyl ) - 2- met hoxy- benzam d
e The title conpound was prepared fromthe

w@e o00585936ndi ng BOC- pr ot ect ed precursor by depretBEP100£013245

usi ng CF3COOH and was obt ai nedbd n conpar abl e yi el ds
according to the |I procedures described for exanple C
3+$3-043 Bendyhuxgpaireadl) 2c methyl-pepionBb Sicgelph &lyhraethylHe diyditoxy-5H-
1%ut h2 - ghnl e, Hans Frieder; Schmdt, Felix H; Stach,

U's. 4,113,871 (1980) 13 pp.) instead of

cl ohexanecar boxyl i ¢ acid in step c). M5, 552.1 (MH)
"Eg fiithd @nipi@ind was obtained in comparable yields according to the procedures

hésc&&dﬁéﬁé& ycb%ﬁé |3)(425e§15y15y>ﬁb9aﬁ1<>yi &Fe&mlméplbﬁféra@m

SR A CORRY O it e LG A bRk W

Pé&et,00sHa! BON® YiEidds Acaop4i) ingstéad dflbgclglicressdubegyliddcid in step
OCHN O described for exanple O using (comercially
vai |l abl e) instead of cycl ohexanecarboxylic acid in

step c). MS: 567.6 (MtNH 4)+ Exanple Cl4

MS: ¢6-.10Mtldhexy! met hyl - 4- hydr oxy- 2- oxo- 2

>5-di hydro-furan-3-yl)-1-(4-hydroxybenzyl) -

2-oxo-ethyl]-carbam c aci gxj@ble®ufyl ester The title

conmpound was obtai ned i n conparabl e yields according

4 R B SRy 20 ST e lan By ety

o¥& b K ptrasichiadyt- ahymcanbaﬁﬁemd:)ert MRyl d58. 4 (M H)

The title compound was prepared from the corresponding BOC-protected precursor by

..deprotection using CFsCOOH and was obtained in cor_nparable yields.according to the . ... . .

[o} NHBOC
rac CH, o

procedures described for example C1 using H (prepared from the

aniline (Biagi, Giuliana; Dell'omodarme, Giuliana; Giorgi, Irene; Livi, Oreste; Scartoni,
Valerio; Farmaco (1992), 47(1), 91-8) and the corresponding acid) instead of

cyclohexanecarboxylic acid in step ¢).
MS: 527.3 (M-H)
Example C11

N-(2-{4-[3-(5-Cyclohexylmethyl-4-hydroxy-2-o0xo0-2,5-dihydro-furan-3-yl)-2-methyl-3-
oxo-propyl]-phenyl}-ethyl)-benzenesulfonamide

The title compound was obtained in comparable yields according to the procedures
OH

s} NHSO,Ph
described for example C1 using rm) (prepared from the amine (Bosies,
Elmar; Heerdt, Ruth; Kuhnle, Hans Frieder; Schmidt, Eelix H.; Stach, Kurt; U.S.
4,113,871 (1980),13 pp) and the corresponding sulfochloride)) instead of

cyclohexanecarboxylic acid in step c).
MS: 524.2 (M-H)"

Example C12
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Exanmple O 5
3-[ 2- Am no- 3- (4- hydr oxy- phenyl ) - propi onyl ] - 5- cycl ohexy

wo pshydss7- hydr oxy- 5Hf ur an- 2- one; conpound wi PAT/EP2004/013245
trifluoro-acetic acidThe titlesqgconpound was prepared
fromthe correspondi ng BOC-protected precursor

4-Extorplre- g:m)[sioy cpdeieatRedth@dr-hgdrogy-CRC b dilvRaro-3&@n 23-yl)-2-
a
’%%8}%‘?)}? rﬁ&dﬁy EFW}dF%’%QQSm[e b eRE R S henoxy) - acet y

|']-5Hfuran-2-one The title conpound was obtained in
"Tlompte arhpoundevaipreppcat lomghe corréspopding BAGF-potected precursor by

e O a4 P Do B R tbrding 0 the
cycl ohexanecar boxylic acid ino ) H 359.0 (MH)
Exanple O 7 rac CH,
ﬁo&@rmwmtfhyéxaérpﬂwﬁt axiyig 3- [ (1 H i ndol ©3(ptepardatsdrding to
% Ilfilgrgalarl eergf ggt L cl%xp aﬁoﬁp%c%n%cp%g%tgﬁélggIr[fegtac}p Kurt; U.S.
/tiéls’csﬂlbék%ﬂbﬂ pxaimstead Of cw;g)hﬁgar(elcmpmdmlacg_ly lsfepcacet i c
acid (comrercially avail able) instead of

K¥ckoh F@qnﬁgar boxylic acid in step c). Ms: 352.2 (MH)
Exanpl e 5- Cycl ohexyl et hyI 4- hydr oxy- 3-[ (

| -met hyl -1 Hindol -3-yl) - agg& % furan-2-one The

title conpound was obtain arabl e yi el ds

according to the procedures described for exanple C

Us{4rBer(zytaxpitieykyl)-BHbrgdbheyithgthgle hiydrexgi2doxo-2,5-dihydro-furan-3-
RRARLR T

car oxy acl Step c). Ms: 366.0 (MH)
mple . 9.
'5th&¢ muwnfbwwbiane{ct umqomﬁaraubé? pelde mcyrémg 9. tha gepeedures
yl]-acetyl }-4- hydroxy- ran- 2-one The title

conpound was obt ai ned J nic arabl e yi el ds accordi ng
to the procedures °
described for example C1 using " (commercially available) instead of

cyclohexanecarboxylic acid in step c).
MS: 567.6 (M+NH,)"

Example C14

[2-(5-Cyclohexylmethyl-4-hydroxy-2-oxo-2,5-dihydro-furan-3-yl)-1-(4-hydroxy-
benzyl)-2-oxo0-ethyl]-carbamic acid tert-butyl ester

The title compound was obtained in comparable yields according to the procedures
OH

S

0" ¥

BOCHN
oc OH

cyclohexanecarboxylic acid in step c).

described for example C1 using (commercially available) instead of

MS: 458.4 (M-H)
Example C15

3-[2-Amino-3-(4-hydroxy-phenyl)-propionyl]-5-cyclohexylmethyl-4-hydroxy-5H-

furan-2-one; compound with trifluoro-acetic acid



descri bed for exanple O using
| - (4-fluoro-benzyl)-1Hindol-3-yl]-acetic acid

w@ eomsossss? al |y avai l abl e) instead of PCT/EP2004/013245
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cycl ohexanecarboxylic acid in_-ggep c). MS: 462.3 (MH)

Exanpl e C20
Skt %ﬁ@b@ﬁ@w@%@ﬁam@fm Xy idind BOEEprogieted pratursor

€S

acet ohexyl net roxy-5H-furan- 2- one
fﬁ%“?@%Fi4§%%%@hﬂﬁd&ﬁbmﬁ3¥éfﬁégg conpar abl e yi el ds
according to the procedures described for exanple C
D4E6:r360.2 (M+H)™
| - (4- Chl or o- benzyl) - 5- nmet hoxy- 2- nethyI-IH-lndo
yl]-acetic acid (prepared nghﬁ tion of the |ndole
with the correspondi ng pchlo enl'y nethyl bronide)

i nst ead of c clohexanecarbox I|c acid in stf
§2@y@0 eWV ydroxy 3-[(2-methoxy-phenoxy)-ace 5H furan 2 -one

3-{[I-(4- Chloro benzoyl)-5-nethoxy-2-nethy|
|"[ﬂ’l'eitiﬂléani§>0Mhdl waﬁ@lﬁhbﬁlea 1r5c0mparable yields accordmg to the procedures
C | net hyl < 4- hyd S5H-furan-

e Bl Gl ot P bR Eo b e Ul bl g
Mthhk)pmumddﬁtﬁkﬂde&ﬁxmbedﬂk@mmbnanpké d using

I-(4 Chl or o- benzoyl ) - 5- net hoxy- 2- net hyl -1 Hi ndol - 3-

i:%@%thf eid (prepared by acylation of the indole
%ﬂth the cgﬁrespondlng acid chlor|de) i nstead of

cycl ohexanecarboxylic acid_in %p c). Ms: 534.2 (MH)
. Exanpl e C22 Example

5- Cycl ohexyl net hyl - 4- hydr oxy- 3- (i ndol -1 -yl -acetyl)-5H
f3CatloRexplmgetiylet-hydrogy-8 idundolviagl) @abétal] 5 furan-2-one
.conpar.abl e yi el ds.according to the procedures

?1?10 fde c%ggiog)d %Qg'walg“eg H&ﬂl?zgfablggifélds]ac%rdﬁ&etg tff:e 5’1‘% Qiures

@p&r@eé)ﬁm@pb&qun@g @dd-endobr3syl peetic acmcorgggrqalkymvgq}able

Fﬂﬂ?ﬁ% & cgghexanecarbo xylic acid in steé) ()
Cy xyl met hyl hydr oxy 3-1 Hindol -3-yl - propio

I SFqur n-2-one The title conpound was obtained in
}ﬁlelds according to the procedures

Example C18
5-Cyclohexylmethyl-4-hydroxy-3-[(1-methyl-1H-indol-3-yl)-acetyl]-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example C1 using (1-methyl-1H-indol-3-yl)-acetic acid (commercially

available) instead of cyclohexanecarboxylic acid in step c).
MS: 366.0 (M-H)
Example C19

5-Cyclohexylmethyl-3-{[1-(4-fluoro-benzyl)-1H-indol-3-yl]-acetyl}-4-hydroxy-5H-

furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example C1 using 1-(4-fluoro-benzyl)-1H-indol-3-yl]-acetic acid

(commercially available) instead of cyclohexanecarboxylic acid in step ).



descri bed for exanple O using
3-1 Hindol-3-yl-propionic acid (commercially

w@yashsdsse) i nstead of cycl ohexanecarboxylic aeCTEPIV04/013245

step c).Ms: 366.1 (MH Exanpl-gsC24

5- Cycl ohexyl net hyl - 4- hydr oxy- 3-[ ( 2- et hyl - benzof ur an- 3
Mé:ucase€MLH)- SH-furan- 2-one The title conpound was
obtai ned in conparabl e yields according to the
procedures described for exal Ilgc% usi ng

2- et hyl - benzof uran- 3-yl ) -ace r§/| c acid (prepared
according to Wi, Jing et al; WO 9828268(1998), 889
Bpt[]- (#§hl exacbepizyld yemethoxrrRavethyb kltindolat yid-acetyBt%ep c) .

' -4- 15y n-2-on
_ ﬁf@@?’&ﬁ?éﬁ%ﬁg?}*ﬁrﬁ%@yﬁ? afcet yl']-5-cycl ohexyl nmeth
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| -4- hydroxy-5H fuyan-2-one The tit conmpound was
Sieditipeamprie .’faapéfmeﬁw epraEarable gieliforgeqro e the procedures
Rfe%hﬁfkﬁﬂ If(ﬁSexdm@%‘er Chednd o1(4-tdvmphHeendl)-Bsmedoxy-2-methyl-1H-indol-3-
55 ro--henzof uran-3-yl.) - agcgti.c.aci repared ;.
Jctehf Rt TR Ruh BY b itadF Beufa B Wbt &P Eoatinany
(chB®B7Zaphenly methyl brostideldnstadyfclydhlaxanewrardphyiddinagépc).
in step c). Ms:387.2 (MH Exanple C26
Ju6.Bepzqhplhi ophen- 3-yl -acetyl ) - 5- cycl ohexyl net hyl - 4-
hydr oxy-5H f'uran- 2-one The title conpound was obt ai ned
i n conparabl e yi el ds accordi ng t% t he procedures
described for exanple O uk¥aple C21
Benzo[ b] t hi ophen-3-yl -acetic acid (commercially
¢ i1} (@allhddrd-batzegl)-5omethpey-haxthpk tHrihdoly3-yid-aaetyld-3-n

?@%&QH&?@@%&@&&%@%% %en;zlz-?pr opi onyl ) --4- hydr ox

y-5H furan-2-one The title conmpound was obtained in
coheittedorpoyindvis ohiwérsddn ngmperablesiqhdsnseardingsto the procedures
desGiHeask Hampi@ilify H(4UHING-Fondofl-BhaAKLxRL GRERAL PH-indol-3-

acjd (conme | | | | abl | f
]Icp@giéggﬁégr%%grgﬂigqy%\éﬁ%t&%ofsﬁe {g’gafe‘%}dh ‘816 corresponding acid chloride)
instead of cyclohexanecarboxylic acid in step c).
MS: 534.2 (M-H)
Example C22

5-Cyclohexylmethyl-4-hydroxy-3-(indol-1-yl-acetyl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example C1 using indol-1-yl-acetic acid (commercially available) instead of

cyclohexanecarboxylic acid in step c).
MS: 352.2 (M-H)

Example C23
5-Cyclohexylmethyl-4-hydroxy-3-(3-1H-indol-3-yl-propionyl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example C1 using 3-1H-indol-3-yl-propionic acid (commercially available)

instead of cyclohexanecarboxylic acid in step c).



M5: 403. 3 (M H) Exanpl e C28
5- Cycl ohexyl net hyl - 3- (2, 3-di phenyl - propi onyl ) - 4- hydr ox

W 2065105885 AN- 2- one The titl e conpound was obt ai PETEPIV04/013245
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conpar abl e yi el ds accordi ng toed7he procedures

descri bed for exanple O using 2, 3-di phenyl -propionic
ags:.dobaqer)ci al |y avail abl e) instead of

cycl ohexanecarboxylic acid in step c). Ms: 403.3 (MH)
Exanpl e C29

5- Cycl ohexyl nmet hyl - 3-[ 3- (4E¥TE%T0 phenyl ) - 2- phenyl - pro
plony@% 4- hydrox -5Hfuran- 2-one The title co
ViaSydohexyheethyld- wdmwébi(é nysthylchenaefusini vl M@Ehéﬁ furan-2-one

procedures described for exanple O using
3- (4-1HeUfleQuBtpRANH vad DBﬁW' in @6&9&1@81&@@ #cording to the procedures

|aIIy | abl t.ead
&Cfeqnﬁéff &P@f‘o@@ his SpefTParel ragy 3-Ygeetyecid (avpRgred
Bxasrdirg tGLWu, Img et al.; WO 9828268(1998), 889 pp.) instead of
Benz onyl ) - 5-cycl ohexyl net hyl - 4- h

¢a&8QV“§ aﬂapgﬁcglégg thltle conpound was obt ai ned

in conparabl e yields according to the procedures
dd§ci670e@ by exanpl e O using

2- benzyl - 3- phenyl - propionic acid (comrercially
avai | abl e) instead of cycl ghgxprear boxylic acid in
step c). Ms: 417.2 (MH Exanple C31

T PP R 2

conpound was obtained in conparable yields accordin
to t HEhqitlomaduresmddes obtdied ihopmprebls yeld aceidigg to the procedures

2degc: 1%6'&' B &a géh )1518?'5 é}ﬂofwtg{zgﬁﬂg&? '3?{?’19 aceBE QBHQEfef)ared

acl rep are accor I 1 zuk

T@F@ﬂsﬂmgj@ AagghBoat AT&egmm UblchAQHﬁ%‘bw (JP@?{% 7p Jhw&‘% of
"ﬂ %ﬁgkane&grﬁé’xyl1¥(§§tl|lﬁl§ﬂe cEP252727 A (1988), 21 pp.)

stead of cycl ohexanecar oxylic acid in step c).
MS: 387.2 (M-H)
Example C26
3-(Benzo[b]thiophen-3-yl-acetyl)-5-cyclohexylmethyl-4-hydroxy-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example C1 using Benzo[b]thiophen-3-yl-acetic acid (commercially

available) instead of cyclohexanecarboxylic acid in step c).
MS: 369.1 (M-H)

Example C27
5-Cyclohexylmethyl-3-(3,3-diphenyl-propionyl)-4-hydroxy-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example C1 using 3,3-diphenyl-propionic acid (commercially available)

instead of cyclohexanecarboxylic acid in step c).

MS: 403.3 (M-H)"



M5: 485.2 (M H) Exanpl e C32
5- Cycl ohexyl net hyl - 3-[ (9H-fl uoren-9-yl ) -acetyl]-4-hydr

WO@200555$85Ur an- 2- one The title conpound was obtBCTIER2004013245
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conpar abl e yi el ds accordi ng tagghe procedures

descri bed for exanple C using
(9H-fluoren-9-yl)-acetic apisnple@rgercially avail abl e)
i nstead of cycl ohexanecarboxylic acid in step c). Ms:

0l. M 3 .
Feedohthe YO EdRfpysprapiomek sk oAy dr o -
5H furan-2-one The title conpound was obtained in
Clregitteaioiegpoyingd ivas ohowddi ngmparablegigidsorreahdingsto the procedures

dcﬁ§<§'m(eg?9r ngfrlp?ﬁ)((?mé1ﬁ%9|5 acgﬁllxiﬁgl Eﬁ{p@ﬁé@ !1(];18 '(é’dmﬁ@lecﬁdl& available)

comercr a
ey@tp%@fwﬁi@b@@bwg}@qwhm@mi fieRfep c). MS: 402.3 (MH)
1H NVMR (300 MHz, internal standard TMs, /values in Hz,

MSDMBA(MSBIN3 (d, J = 7.1, 2H), 7.26 (s, br. 4H),
7.20-7.10 (m 2H), 5.49 (s, br. 2H), 4.33 (dd, J = 9.8

and 2.8, IH, 3.0 (s, br., .l 0-0.80 (m 13H)
Exanpl e D Exa'?')lple %328

5- Benzyl - 3- cycl ohexanecar bonyl - 4- hydroxy-5H—furan 2-o0n
&-QyclohBatmethyl3 i hfugrGphdnytadrpheryherdpiony ] dohydrpignsH-furan- -
of og0 M of LDA (2Min THF) and 130m of THF was added
at - 95Cto - 1000C a solution of 5 47 g of 3

(E) t hoxy ryljc. acid nethy |n45 of
Tl ila gormpopndivves obiainediin gomaéraglf gorgkng ane Ripsedures

t&gﬁ?ﬁ@twf &ahiple 61 Hblﬁ% 3Mlﬂijbrd\@ﬁeﬂ}¢j lzqm%ﬂyltptopfdﬁlc aclld
1Tl on 00 on. e
DRI AR T2

mn and stirring was continued at - 1000Cfor 30 mn
avi§: 421.1 (M89C for 1 h. The cold solution was poured
onto 130m of ice-water, the pH was adjusted to 4 with
6.5 m of aqueous HA (37%:xaRMliddd | ayers were
separated. The aqueous |ayer was extract ed twce with

di hIoronet ane, the or.gani Iaye e she

b B en PRk Pop IS at Btslone sy Sf-firan'2-one
chromat ographed on silica (nheptane/
The title compound was obtained in comparable yields according to the procedures

described for example C1 using 2-benzyl-3-phenyl-propionic acid (commercially

available) instead of cyclohexanecarboxylic acid in step c).
MS: 417.2 (M-H)
Example C31

3-[2-(4-Chloro-benzyl)-3-(4-chloro-phenyl)-propionyl]-5-cyclohexylmethyl-4-hydroxy-
5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example C1 using 2-(4-chloro-benzyl)-3-(4-chloro-phenyl)-propionic acid
(prepared according to lizuka, Kinji; Kamijo, Tetsuhide; Kubota, Tetsuhiro; Akahane,
Kenji; Umeyama, Hideaki; Kiso, Yoshiaki. EP252727 A1 (1988), 21 pp.) instead of

cyclohexanecarboxylic acid in step c).

MS: 485.2 (M-H)"



AcOEt, various ratios) to give the
5- benzyl - 4- net hoxy-5H furan-2-one in 30- 40% yi el d.

woB0sa8s2 (M-H) +b ) 5- Benzyl - 4- hydr oxy- 5H f up@nER20051€13245
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A m xture of the 5-benzyl -4-nmegboxy-5H furan-2-one (10
mmol e) and 15 m of aqueous HO (37% was stirred at
400C until conpletion of tHampacsron. The suspension
was filtered and the residue washed with ice-cold

RN A S 2 R .

were washed with brine, dried and evaporated. The
r[éﬁ itdueomsueﬂ thagobthinet i edrephrable yieks@Etgrimgan gheoprocedures

cr1 ??(?to&gl!ﬁgg C\é\f %&g{??ﬁ ggf;rgﬂ?—zl{)‘g@ét%gd (cgﬁ{nllé?l:ﬁlly avaﬂable)

5H-turan-2-one
&mstea@loxfocydelnezxanwsrbcmhr arid ig)ssep ).
5- Benzyl - 3- cvcl ohexanecar bonyl - 4- hydr oxy- 5H f ur an- 2- on

819- 2023 :M@geny on of the
5-benzyl - 4- Hydr oxy- 5H f ur an- 2- one (0.2 mmol e), NEt3

(0.68 mol e), DMAP (0.066 ]ﬂ Igg gd EDC (0. 44 mol e)
in 2 mM of THF was added at’ é@ | ohexanecar boxylic
acid (0.22 mol e) (comrercially avail able) and

St (Carbavyl-fiad-acamb) isngetbhexilinkthybrdydroxgnS B ffurape2-one
reaction. The pH of the reaction m xture was adj usted

t’ﬂle?ht}éséo ﬁ%ﬂﬁ%&' %F'!’a‘ged(ng C&quarragﬁ VRAUERESdSY t8itho o\éﬁfures

\?dgéql;gg 7 Pt exaplafel gqlp@@e?r&?}r %é){;{zllg%::efgc%/ %‘éd S Serggﬁla gEat able)

Viﬁ§temk5ﬂcfyueﬂe;@ﬁedaﬂﬁﬁ@ﬁ@ad1&ﬁl§r@@ (RP- 18, CH3CN H 20
gradient) to give the 5-Benzyl -

: | ar bonyl - 4- hydr ox 5H-fur.anf.2-onevin.10--600/
%&‘gﬂwﬁ@% 2 (MH) Exan'pl>/e D2 ’

5 Benzyl -3-[ 3-(4-tert-butyl -phenyl)-2-neth ro

i mwﬂ«mm fnsermal 2sroired Th 1 velhes BORpEANERD: 513 (d, 1 = 7.1,
[ I

roé g%r es&dgHW%@P 1? (A Shlss, @935‘5059'2@9 193188 7 = 9.8 and 2.8, 1H),

exanpl e usi'ng
@Qﬂ&bédﬂbdt%@roﬁh@ﬂy]ﬁﬁ)z met hyl - pr opi oni ¢ aci d
(prepared according to Kuchar, Mroslav;, Rejholec,
Vacl av; Roubal, Zdenek; I\Iermemlplemdri ch; Col | ect .
Czech. Chem Comun. (1979), 44(1), 183-93) instead of

5-Benzyl-3-cyclohexanecarbonyl-4-hydroxy-5H-furan-2-one

a) 5—Benzv1-4—meth.oxv—5H—furan—2-one

To as solution of 20 ml of LDA (2M in THF) and 130 ml of THF was added at -95°C to —-
100°C a solution of 5.47 g of 3(E)-methoxy-acrylic acid methyl ester in 4.5 ml of THF
within 1 min, stirring was continued at the same temperature for 5 min, which was
followed by the addition of a pre-cooled (-78°C) solution of 33 mmole of the phenyl-
acetaldehyde in 4.5 ml of THF within 2 min and stirring was continued at —100°C for 30
min and at —=78°C for 1 h. The cold solution was poured onto 130 ml of ice-water, the pH
was adjusted to 4 with 6.5 ml of aqueous HCI (37%) and the layers were separated. The
aqueous layer was extracted twice with dichloromethane, the organic layers were washed
with brine, dried and evaporated. The residue was chromatographed on silica (n-
heptane/AcOEt, various ratios) to give the 5-benzyl-4-methoxy-5H-furan-2-one in 30-
40% yield.

MS: 205.2 (M+H)*



cycl ohexanecarboxylic acid in step c). Ms: 391.1 (MH)
Exanpl e D3

wG2enz8857 4- hydr oxy- 3- [ (2- met hoxy- phenoxy) - acep@t/kEPHbl/613245
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uran-2-oneThe title conpound wgsg -obtai ned in
conpar abl e yi el ds according to the procedures
doscBiReds-hodrogx S heaml2-oisd ng (2- met hoxy- phenoxy)
-acetic acid (conmercially avail abl e) instead

O,{A%Y_igl Ohm ?ﬁzby?)&yrlnlet%o% ISl ﬁl‘?aéﬁe&me‘{)lf) n%@olef’élgﬂ 15 ml of aqueous

54@9(62’ Y) B 6t4r4'cxya:ﬂ 46RGplil tnmpleyon ofthpyecdny. Biaspipeasion was
g eF T thé [’&!gﬁiu%%ﬁ@ﬁ) BBkt i tBethd J}mﬁloﬁﬁai"lﬁki’éa%tmn mixture

s accor he procedures descri
exasrepirectey wirhid czroeveha@ﬁet § PrERBICyYRYeEs WeF awadhed with brine, dried

(é%ﬂl'mﬁﬁ&hﬁh' Pheréath@hedithenit@adedhith AcOEt/hexane or
C(ﬁ%p e)é%% g &f?ch c!ﬂl(g:ro?nceltlganle e(t)ﬁp(var)xous ratlos:} to give g%ekgyl 4-

Shyldesdys H 4afaynel-oxny ir36(- OG04 yieldol - 3-yl ) -acet yl | - 5H-furan
-2-one The title conpound conpound was obtained in
C 31b +yi el ds according to the procedures

escri be or exanple D wusing (I Hindol-3-yl)-acetic
aC|d (conmerm al I y avail abl e) i nst ead 2of

346.1 (M H)

Exarrpl e D6 o
%@m%aﬁma%?&eds -BheRyh- }gaamycamﬁ)raﬂ zhyﬁier @)Wrrfﬁinblé)uNm (0.68

-2-0 S@s&% t:ﬂ % n?“ﬁémgﬁgﬁé@u t al Ny é?l kgxglo%ﬁwas added at

em&mlydo]ﬂxanle:lartg)xﬁhaaadi ﬁﬂllehylmqbfr)dpq)mmecclaim ayailable) and stirring was

' Cyglltm L& hﬁ’?!lll c%rr%\f&i(%na&'ltﬁg T g&f‘(}ne e gf{ f the reactlon mlxture was adjusted

exanecar box acid in ste H)h
irg gqpeous HCl (2 N), the aqueous solution was saturated w1th aCl, the organic

21%%2@%&)6 Eep%rz{té@ khakhaOk B8R bAnY Hdie &Rt daporhtddy Bho¥dDkwiabl purified on
preparative HPLC (RP-18, CH3;CN/H,O, gradient) to give the 5-Benzyl-3-

cyclohexanecarbonyl-4-hydroxy-5H-furan-2-one in 10-60% yield.
MS:299.2 (M-H)™

Example D2
5-Benzyl-3-[3-(4-tert-butyl-phenyl)-2-methyl-propionyl]-4-hydroxy-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example D1 using 3-(4-tert-butyl-phenyl)-2-methyl-propionic acid
(prepared according to Kuchar, Miroslav; Rejholec, Vaclav; Roubal, Zdenek; Nemecek,
Oldrich; Collect. Czech. Chem. Commun. (1979), 44(1), 183-93) instead of

cyclohexanecarboxylic acid in step c).
MS: 391.1 (M-H)
Example D3

5-Benzyl-4-hydroxy-3-[(2-methoxy-phenoxy)-acetyl]-5H-furan-2-one



The title conpound was obtained in conparabl e yields

according to the procedures described for exanple D
w@200805889H- f | uoren-9-yl)-acetic acid (conmer ci ed1/EP2004/013245

avai | abl e) instead of cycl ohexamecarboxylic acid in

step c).Ms: 395.1 (MH) Exanple El

Ra;e -trﬂle Ictyﬁh@oxyd Braf Sbtaiielyh catpirably lytepisapicadinlg)te Trepprenetures

B FL Ly STpRkICndhe Grethombenn #ectsedirammsrealy
2@a1hfble¢fnsL®Ao(fzmlomxa'rmiéarbamhcm@im step cTHF was added at
- 95C to - 1000C a solution of 5.47 g of 3(E)-nethoxy-
ag§.¥kb G (RekH methyl ester in 4.5 m of THFE within 1
mn, stirring was continued at the same tenperature

for 5 mn, which was follo éﬁp addition of a
5> pre-cool ed (-780C) solutio X?)‘PP le of the
3- phenyl pr opi onal dehyde in 4.5 mM of THF within 2 mn

aﬂﬂerﬁtyl B-(4-agclobsybbatyiryipachydioxy-AQFHEnFBon80 min and
- 78C for 1 h. The cold solution was poured onto

ﬁno rq[tleoct)n{ %ﬁnﬁ%ﬁ Bl?tg]}‘g%ﬁ iRe Fl)drxpf?aragﬁ e rsgag%;erglen% Stédﬁlg‘b% c(giures
Tescribgd 2@@ 1 wging éacwlah@@bbuWé acigj(ggmnmercially available)

qh&tﬂdomyaméaﬁeca;mﬁymmupsté ers were washed with
brine ed and evapor at ed he residue was

rorrato hed on silica (nheptane/ AcOEt, various
10 1\2 (8’6%& ve the

4- hydroxy 5- phenet hyl - 5Hfuran-2-one in 30-40% yi el d.
M5: 218.0 (M + b) 4-Hydr oxExbmpldd®t hyl - 5H f ur an- 2- one
A m xture of the 4-hydroxy-5-phenethyl -5H furan-2-one

AT A ST oS i 111

suspen5| on was filtered and the residue vvasﬂqed
titlsl comperad campound s obiginsd iy coraparable e S)@Fiﬂ*ém\&é‘é‘, the

e@&b&@me@,ﬁieé&tﬂad dbrCRh RpRBL bagg(1HJnﬁimgﬁntaeeéicayrﬁr(ssOmmemauy
shed wi rine, dri rate e
15 raé@i 19\%?%‘?ftcﬁﬁghetxﬁpéfcﬂﬁ)ﬂx¥%ﬂf Xeéjp / hexane or

chr omat ogr aphed wi t h di chl or onet hane/ MeOH (vari ous

rdsi 3s)1 @d-Hji ve 4- hydroxy-5- phenet hyl - 5H f ur an- 2- one
in 60- 90%yield. Ms: 202.9 (MH

Example D6

5-Benzyl-3-(3,3-diphenyl-propionyl)-4-hydroxy-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
20  described for example D1 using 3,3-diphenyl-propionic acid (commercially available)

instead of cyclohexanecarboxylic acid in step ¢).
MS: 397.2 (M-H)"

Example D7
5-Benzyl-3-[(9H-fluoren-9-yl)-acetyl]-4-hydroxy-5H-furan-2-one

25 The title compound was obtained in comparable yields according to the procedures
described for example D1 using (9H-fluoren-9-yl)-acetic acid (commercially available)

instead of cyclohexanecarboxylic acid in step c).



10

c)

Rac- 4- Hydr oxy- 3- ( 3- et hyl - sul f anyl - propi onyl ) - 5- phenet
wygdosphsssur an- 2- one To as suspensi on of the  PCI/EP2004/013245

4- hydr oxy- 5- phenet hyl - 5H f ur anz2-one (0.2 mmole), NEt3

(0.68 mvol e), DMAP (0.066 mmol e) and EDC (0.44 mol e)

MsS: 20911 (MfHTHF was added at 22C

3- et hyl - sul fanyl - propi onic acid (0.22 mmuol e)

(comrerci ally avail abl e) LkEINg was conti nued

until conpletion of the rgﬁagat“?%%HThe pH of the

reaction m xture was adjusted to usi ng aqueous

Rac-fpHydrpiey- 3 raeniyl wfa@Ylmxomw@a‘irBheaxeaﬁ' %/Hrhlrﬂaétone

the organic | ayer was separated, washed with brine

Qr4_egdm_5eymﬂa,ugg;-ﬁfmme&iedue was purified on

preparative HPLC (RP-18, CH3CNH 20 gradient) to give

h : : 0
Raes slvan o630 LA (A THFRD ang 2P of DRy adfiktiorsC o~
hya°CaHofutioant 343 igefi3(E)1MetoRPoayiyiit deid MthB@8ein(4M i) of THF
ggﬁﬁgi iﬁ\%étlg ng,was contlﬁue[d at et}rlle saallrr]r%)ey e pﬁrahurg rf%rxsy mén mhécnhe\{vas
foflows sticaref amfercpplfe)dé 78 wrwfs?ﬁ @bmahemé ¢he Jyphenyl-

p ag&lg?cfiéﬁnei Sis1 8ETARfEN b OnihhBdRAAHRMLRSntinued at —100°C for
escrl aor

anple El using 2(R S .
20 aymandgt - ﬁe%? Hop dhscplg S@E&sﬁwe%ipahifl A PUmY gf ice-water, the
pHsk8adjfed 3o wBiithyd.5 sillof adil}eloupH@ K 3% Caraicthe ldyarssteepseparated.
B =hytipaize s St F e Fuf ichloyame oo dhe piseristiyors vere
hbHed vdth Wirem drighand ¢Vtapera@ﬁdnﬁb@ resdidma svae bhl@méqgraphed on silica (n-

g .@ m&ma 2?(%?1lvgﬂwtzph§cﬁgmprj%%g&h§155H furan-2-one'in
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30

or exan'p usi n

QQ-ROYD)W@i di net hyl - pentanoi c acid (conmercially

avai |l abl e) i nstead of 3-net hyl -sul fanyl - propi oni ¢ aci d
Ms:step (o)t Ms: 315. 2(MH) Exanple E4

Rac- 3- cycl opropane- car bonyl - 4- hydr oxy- 5- phenet hyl - 5K f
onpa nd was obtained in

~~~~ 625 t he procedur es

descrl bed for exanpl e EI usi ng
3-roixtlre pf dpaﬂﬁbydrax)bémencthalcﬁd freordrene (18) mynole) and 15 ml of

Qér(@olugl ﬁ(ﬁ)(ﬂ‘%ﬂv%as%rfgd bR vl C§H4pie‘:[‘1'3>)’1|0'f HORLRRINCTRE Hpension

was ﬁltered and the residue washed with ice-cold water and dried. An oily reaction

mixture was extracted with dichloromethane, the organic layers were washed with brine,
dried and evaporated. The residue was either triturated with AcOEt/hexane or
chromatographed with dichloromethane/MeOH (various ratios) to give 4-hydroxy-5-
phenethyl-5H-furan-2-one in 60- 90% yield.

MS: 202.9 (M-H)

¢) Rac-4-Hydroxy-3-(3-methyl-sulfanyl-propionyl)-5-phenethyl-5H-furan-2-one

To as suspension of the 4-hydroxy-5-phenethyl-5H-furan-2-one (0.2 mmole), NEt; (0.68
mmole), DMAP (0.066 mmole) and EDC (0.44 mmole) in 2 ml of THF was added at
22°C 3-methyl-sulfanyl-propionic acid (0.22 mmole) (commercially available) and
stirring was continued until completion of the reaction. The pH of the reaction mixture
was adjusted to 3 using aqueous HCI (2 N), the aqueous solution was saturated with

NaCl, the organic layer was separated, washed with brine dried and evaporated. The



M5: 271.2 (MH) Exanple E5 Rac-3-cycl ohexane-
car bonyl - 4- hydroxy- 5-phenethyl- 5H furan- 2-one The

wo pdos@ssssmpound was obt ai ned i n conpar abl e yi ePCEEP2004/013245

10

according to the procedures deggri bed for exanple El
usi ng cycl ohexane-carboxylic acid (commercially

vl dealls@lirified ba et arvei iyl (Rul §, WYICHMDOI, gridten@ciogive the

. o5
n step, c).M; 2%6.1 + | e E6 .
N RN R A R E R

ao#nyiddone The title conpound was obtained in
conparabl e yields according to the procedures

G| foar exanple El using 2-cycl ohexyl -acetic
ggigb%@gg%%gcially avai | abl e) instead d
of 3-met hyl - sul fanyl -propionic acid in step c). M5
327.2 (MH Exanple E7 Example E2
Rac- 3- (4- cycl ohexyl - butyryl ) - 4- hydr oxy- 5- phenet hyl - 5H
Rk 30ZR BN,2- difR tHyl-peeta oyipathydrigss-phé it b H-fluran-2-one
conpar abl e yi el ds according to the procedures

i bed f I l. ' - | - '
O e OB U A L et
slebdrdvay forpxemipbrf lcusig 2(Ri$).4sdispthyl-penBno36idX comumigycially

\§ iiE8ead of 3-methyl-sulfanyl-propionic acid in step ¢).
%@%eﬁi‘ﬁ%&xy‘f@-%ﬁeﬁeﬁﬂ? £r8R§R§ﬁ agi: eltnysl e-pSCI2|- furan-2-on
e The title conpound was obtained in conparabl e yields
Ae:cHaiZ{Y 14D t he procedures described for exanple El
usi ng phenyl acetic acid (comercially avail abl e)
instead of 3- methyl-sul f arBxhmptedi onic acid in step
c). Ms: 321.1 (MH Exanple E9

PRS- DYSLoxYon RNENI Y es ol B-Osh Alol g ek h08kd Ura.
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e’ compoun

yi el ds according to the procedures
The title compound was obtained in comparable yields according to the procedures

I n conparabl e
described for example E1 using 2(R,S),4-dimethyl-pentanoic acid (commercially
available) instead of 3-methyl-sulfanyl-propionic acid in step c).
MS: 315.2(M-H)

Example E4
Rac-3-cyclopropane-carbonyl-4-hydroxy-5-phenethyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example E1 using 3-cyclopropane-carboxylic acid (commercially available)

instead of 3-methyl-sulfanyl-propionic acid in step c).
MS: 271.2 (M-H)

Example E5
Rac-3-cyclohexane-carbonyl-4-hydroxy-5-phenethyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example E1 using cyclohexane-carboxylic acid (commercially available)

instead of 3-methyl-sulfanyl-propionic acid in step c).



descri bed for exanple El using 2-o-tolyl-acetic acid
(commercially available) instead of

w@2008058857 sul f anyl -propionic acid in step c). MIA/EBBB4/0113245
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(MH Exanple EIO _74 -

Rac- 4- hydr oxy- 5- phenet hyl - 3- (2(R, S) - phenyl - pr opi onyl ) -

s fupannicagfhe title compound was obtained in

conpar abl e yi el ds according to the procedures

descri bed for exanple El n S) - phenyl - propi oni c

acid (comercially avallabﬁ%:gW§§§E

of 3-net hyl - sul fanyl -propionic acid in step c). M

365-30(2-dvkckph e aanptyl) - £hydroxy-5-phenethyl-5H-furan-2-one

Rac- 4- hydr oxy- 5- phenethyl 3- (2(R S) - phenyl - butyryl) - 5H
! té@?el&&bic&ﬂa &1 tb Th d

i tﬁﬁa%fj‘gﬂ)sl P-grkkgs Bg{cac o r P € procecties

conpar 8 edur es

dleseibied dor ampladainpiing ECY az\ew agjd erciafly ayailaple) instead

Qﬁls%é&QﬂK{ﬁfaﬁylaﬂ;ﬂo;smﬁh\{@adl@m #dp &)nst ead of
3-nmet hyl -sul fanyl -propionic acid in step ¢c). M5 349.2

9@%£%y5ﬁ1?35 El 2 Rac-3-[2-(2,5-di net hoxy- phenyl)
Meetyg (M4 ydroxy-5-phenethy|-SFquran-Z-one The

title conpound was obtained in conparabl e yields
according to the procedur efxdapbrEbed for exanple El
using 2-(2,5-di met hoxy-phenic acid (comercially

YR gzglcc oﬁels\}/g &agxmf £3078 {dl)}ylsﬁl&@n%ﬁﬁybsmmaa -onjne aci d

in st Exanpl e 'El 3 Rac- 3-
oXYy- ghen

[ 2- (
ttiﬂ qonap PER ! @ubqﬁléﬁéPWPraélﬂrﬁ%ﬁi%C%%tth%PfOcedums
tdets&rﬁ)eﬁm&uﬁfblé/\asuﬁbg &ich@ohdxpl-bapandad  @nyiedciidly avallable)

- GER o P e RN B R LR FE cci o™ T

(commercially available) instead of
MAeddnd (Mdfif anyl - propionic acid in step c). M 381.1
(MH Exanple E14

Example E8
Rac-4-hydroxy-5-phenethyl-3-phenylacetyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example E1 using phenylacetic acid (commercially available) instead of 3-

methyl-sulfanyl-propionic acid in step c).
MS: 321.1 (M-H)

Example E9
Rac-4-hydroxy-5-phenethyl-3-(2-o-tolyl-acetyl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example E1 using 2-o-tolyl-acetic acid (commercially available) instead of

3-methyl-sulfanyl-propionic acid in step c).
MS: 335.1 (M-H)
Example E10

Rac-4-hydroxy-5-phenethyl-3-(2(R,S)-phenyl-propionyl)-5H-furan-2-one



Rac- 3-
[ 2- (3, 5-di net hoxy- phenyl ) -acetyl]-4-hydr oxy-5-phenet hy

wo 2065105885 AN- 2- one The titl e conpound was obt ai PETDEPIV04/013245
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conpar abl e yi el ds accordi ng tao 7#she procedures
descri bed for exanple El using
Zre3it-cdhipplh@xms phamed in aspiabReidds(acosrdigttb @hd yrocedures

2R 5 kP T s R i Spob e achd BBk SiaftFbhitable)
Rasteatt dfypeimethyl-SulfanglaptapydniGadidimpdtemy). - pr opi onyl ) - 5H-f u
ran-2-one The title conpound was obtained in
Pak it el ds according to the procedures

g\gggéﬁ@ggf%r exanpl e El using 3-phenyl -propionic acid
(commercially avail abl e) instead
of 3- net hyl - sul f anyl - pr opi ofkampleiEdli n st ep c). Ms:
335.1 (M H) Exanple E16
AR ddysIh pdeyxp-5 e aethil B - 3RS D hen)-batypyipaY- ieyicRapreopane
carbonyl )-5Hfuran-2-one The title conpound was

tained in c arabl e yi - dj .
oA B BRI SR PER AR AL e procedures
(dRperitrRyl-for phmpld ElcysinppRePaptens buyyir kgd dedmmercially available)
GRQRIERES- el -av ﬁg{ i §di&bstep ¢).
01}3% ms(tr) hyl -eshm ?ghfll:y- rcg%(i) (;ni cl ac? 8Pic)n step ¢c). Ms:
347.2 (M H) Exanple El 7
RYe: HORMDXY - 5- phenet hyl - 3- (3(R, S) - phenyl - but yryl ) - 5H
-furan-2-one The title conpound was obtained in
conpar abl e yi el ds accor di ngxidmapket® 2pr ocedur es
descri bed for exanple El using 3(R S)-phenyl-butyric

o P EETERRLA BN A0 4 AR s hens b gy Bone

(MH Exanple EI 8 | ) i

Rblee titlesparroppd avas phRimy inyampriable eldnaacorstingioghy pyacsdures
PRRAS dfbr SEhdpId BNadno0€2, FhBmletHox@-phenR abidd c¥snercially available)
o,bta!gggfg in cg rabl e yi el ds according to the

pgieadit b E ey eV PFHOG Ar IR SEP Clisi ng

2(R, S) - hydr oxy- 3- phenyl - propi onic acid (commercially

aviat & @-Hinst ead of 3-net hyl - sul fanyl - propionic acid

in step c).

Example E13

Rac-3-[2-(2,4-dimethoxy-phenyl) -acetyl]-4-hydroxy-5-phenethyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example E1 using 2-(2,4-dimethoxy-phenyl)-acetic acid (commercially

available) instead of 3-methyl-sulfanyl-propionic acid in step c).
MS: 381.1 (M-H)"

Example E14
Rac-3-[2-(3,5-dimethoxy-phenyl)-acetyl]-4-hydroxy-5-phenethyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example E1 using 2-(3,5-dimethoxy-phenyl)-acetic acid (commercially

available) instead of 3-methyl-sulfanyl-propionic acid in step c).
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M5: 351.1 (MH Exanple El 9

Rac- 4- hydr oxy- 5- phenet hyl - 3-(3-mtol yl - propi onyl ) -5Hf
waoie@soBsssneThe titl e conpound was obtai ned i n PCT/EP2004/013245

conpar abl e yi el ds accordi ng to74 he procedures

descri bed for exanple El using 3-mtolyl-propionic

Rist g3 .covmE)ci al | y avail abl e) i nstead

of 3-net hyl - sul fanyl -propionic acid in step c). M

349.3 (M H Exanple E20 <am

Rac- 4- hydr oxy- 3-[ 2- ( 2- nethoxypﬁhenoxy) acetyl ] -5-phene

thyl -5Hfuran-2-one The title conpound was obtained in

Baerpdiydbdey- Y phénsthidSeGrrhengl-propidnylhpd et 2one

descri bed for exanple El using

Zhé ArlFBA ?flyﬁ@@m&d)lecﬁ&%hi—‘pa%léjrl@l@@ AT &hakd ﬁhe procedures
nmet.hyl fanyl -

%%é{)gg}o(gfxgmét Egglgl%fg (%ppg'l TORIOIATA G @pr Ograa y avaqable) instead
BeE-ndethyt dulfayyd-Proé@eohid acid in step c).
nethoxy-phenyl)-propionyl]-5-phenethyl-SFquran-Z-one
j I _ﬁznpound was obt ai ned i n conparabl e yields
accordlﬁg t he procedures described for exanple El

usi ng 3-( 3-net hoxy- phenyl) - propi onic acid
(commercial ly avail able) iH#@ ﬂﬁﬁkﬁ

of 3-net hyl -sul fanyl -propionic acid in step c). M

369ydko eRAPIP3-(FGAR)-2-phenyl-cyclopropanecarbonyl)-5H-furan-2-one
Rggy4 ﬁ%%?%&y 3??% (4- netH%xyypHgn;1)Pprop|on§|] 5- phe

thyl -5H-fu The ti
Rt Mot D e e Rt AR DD Rg P BP0 hures
desdbedfed eﬁample)Eélmping (B)-(Ris2pdpenyl- cyclopropanecarboxylic acid

i
R ok e SR R S )
|n ste M5: 365.0 (M H) Exanple E23
kﬁb337 QN%EDS di met hoxy- phenyl ) - pr opi onyl ] - 4- hydr oxy-5
- phenet hyl - 5Hfuran-2-one The title conpound was
obtai ned i n conparabl e yi gxdsmpd¢EDrding to the
procedur es
Rac-4-hydroxy-5-phenethyl-3-(3(R,S)-phenyl-butyryl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example E1 using 3(R,S)-phenyl-butyric acid (commercially available)

instead of 3-methyl-sulfanyl-propionic acid in step c).
MS: 349.2 (M-H)

Example E18
Rac-4-hydroxy-3-(2(R,S)-hydroxy-3-phenyl-propionyl)-5-phenethyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example E1 using 2(R,S)-hydroxy-3-phenyl-propionic acid (commercially

available) instead of 3-methyl-sulfanyl-propionic acid in step c).
MS: 351.1 (M-H)"
Example E19

Rac-4-hydroxy-5-phenethyl-3-(3-m-tolyl-propionyl)-5H-furan-2-one



descri bed for exanple El using

3-(2, 5-di met hoxy- phenyl ) -propionic acid (commercially
w@yashsdsse) i nstead of 3- et hyl - sul fanyl - pr opi oPCTVERDN€H013245

in step c¢).Ms: 395.2 (MH Exanfl-e E24

Rac-3-[3-(4-tert-butyl -phenyl)-2(R, S)-nethyl -propi onyl

[ -thigdomppubd pheoktamet i5 EHiropamable zzriedm@cérdréinlgito Itlee procedures

%%gmw%r@ i%tga' l%?t% pb?ogﬁ%gfa&& aqae ﬁm@e@agﬁddmgabm

roce flor exanp

Sn%tﬂadt(éﬁtmbﬁhlb’&ﬁm @hmOPJ@(IWCS} im#eth§)} - pr opi oni ¢ aci d
(prepared according to Kuchar, Mroslav; Rejholec,
\1(@§|ﬁ‘9_,3 Ragpbal , Zdenek; Nerrecek, A dri ch; Col | ect .

Czech. em ComTun (1979), 44(1)-, 183-93) instead
of 3-nethyl sul fanyl - propignic iLd in step c V5:

5 405.4 (MH Exanple EQSDE"*““%8 P o)

Rac- 3-[ 3- (4- chl oro- phenyl ) - 2(R, S) - et hyl - pr opi onyl
RadrohydrbxphdaAdR méthbif-phervxyPacd] -$i1dlenctgvle51dffnmuhdne

was obtained in conparable yields according to the
pr%Qﬁﬂ!%()ﬁﬁ)OQﬁﬁ Gl Qggufequn @351% aSle%el&L‘%!c@&dmg to the procedures

propionic

(dfﬁ;@ﬂ)g %@@%ﬂ%ﬂ'@“@%z ‘%’I‘W@WI’P egoxy L%F%?Céé(colmmercmlly

TOhAMS lihsBead\bf 13- pﬁ@@h@fP&ﬂfanﬂ -proBeini©4id inGeép c).
Conte-Canerino, D.; De Luca, A ; Farmaco (1997)

6:,.0), 374) i nstead of 3-
10 %sh%ﬁg‘-zsq}%% yI -propionic acid in step c). Ms: 383.1
(MH Exanple E26
4- Hydr oxy- 5- phenet hyl - 3- (4EpdraplelE2but yryl ) - 5H- f ur an- 2-
one The title conpound was obtai ned in conparabl e

WRLLARy @& PBABAG HOthbRE pREBILPHIPESH YIES hi MR I -furan-2-one .

'exan'pl e El ' using 4-phenyl-butyric acid (cormer cially
ia"J\F/pal l log%polun tﬁagg)bga%’ R, héirﬁﬁrﬂyée rd1 glt(c))r‘ng prao(c::le ures
described for example E1 using 3-(3- methoxy-phenyl) propionic acid (commercially
15 available) instead of 3-methyl-sulfanyl-propionic acid in step c).

MS: 365.1 (M-H)"
Example E22
Rac-4-hydroxy-3-[3-(4-methoxy-phenyl)-propionyl]-5-phenethyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
20 described for example E1 using 3-(4-methoxy-phenyl)-propionic acid (commercially

available) instead of 3-methyl-sulfanyl-propionic acid in step c).
MS: 365.0 (M-H)

Example E23
Rac-3-[3-(2,5-dimethoxy-phenyl)-propionyl]-4-hydroxy-5-phenethyl-5H-furan-2-one

25 The title compound was obtained in comparable yields according to the procedures
described for example E1 using 3-(2,5-dimethoxy-phenyl)-propionic acid (commercially

available) instead of 3-methyl-sulfanyl-propionic acid in step c).
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3-[4- (3, 4- D net hoxy- phenyl ) - butyryl ] - 4- hydr oxy- 5- phene
t hyl - 5H furan-2-oneThe titl e conpound was obtained in

waeowpassabl e yi el ds according to the procedur eSPCT/EP2004/013245
descri bed for exanple El usingg.

4- (3, 4- D met hoxy- phenyl)-butyric acid (comrercially
My-aiosalhe)) nst ead of 3-nethyl -sul fanyl - propionic acid

in step c).” Ms: 409.2 (MH Exanple E28

4- Hydr oxy- 3- ( 2- napht hal en-2-yl - tyl)-5-phenet hyl - 5H
furan-2-one The title conﬁ&]ﬁﬁle%g obt ai ned in

conparabl e yields according to the procedures

Rbesk: f3-betbrf-butybphapile2 ®,S )uskthyl-propionyl]-4-hydroxy-5-phenethyl-5H-
ﬁ%fa%[@ﬁlgggal en-2-yl-acetic acid (comercially available)

[ ead of 3-methyl-sulfanyl-propionic acid in step

c). Ms: 371.1 (MH Exanple E29 )

Teditle qeprnoyng Y3 pbiarned)in compatahlsiel drasreudangsn-the propedsres
dé@érﬁﬁ%l'tf&f &'agﬁbfé"@f Whg ﬁk%ilﬂérmmyx ﬂaeylﬁb@z,s)-mealﬁ?gm@m acid
was obt ai n i n_copmpa el ds cordin
(ﬁff’@emé%r%a@sterlﬁc%ggn @rosg%z%%ii eﬁﬁfaﬁ@?’g%ou%ai Zdenk; Nemecek,
QdRcl) Cdlkctire b ChempObimatian-(2934)) 49(1opi&HP%E) iasted of 3-methyl-
s%ﬁomTer ciialnlcy- 9viai8{eabcb)e). i nstead of

-ﬁ%’ﬂ?}f?Egd faﬁﬁiyfl- pIPO ionic acid in step c). MS: 415.2

(M Exanpl e E30

MS{402.440é+H) - napht hal en-1-yl)-acetyl ] - 4- hydr oxy- 5- phen

et hyl - 5H-f uran- 2-one The title conmpound was obt ai ned

i n conparabl e yields acconggi&,ﬂgletgzst he procedures
descri bed for exanple El using

e R R e e e T S R
furars@pec) . MS: 415.2 (M H) Exanpl e E31 3- ' o
[ 2-(2-Acetyl -1, 2-di hydro-isoquinolin-I-yl)-acetyl]

T ST LA AR T By
dascrilied for exesls Bbusing 3r(tsblprophersl APl 8)-methidiprgpionic acid
(%'rél%'répf&bﬁld'iﬂg & IL G 9 1.5i88HE, T TdHdrelW, V-;26864 080,38 Bkttoni, G.;
Conte-Camerino, D.; De Luca, A.; Farmaco (1997), 52(6-7), 367-374) instead of 3-
methyl-sulfanyl-propionic acid in step c).

MS: 383.1 (M-H)’
Example E26
4-Hydroxy-5-phenethyl-3-(4-phenyl-butyryl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example E1 using 4-phenyl-butyric acid (commercially available) instead of

3-methyl-sulfanyl-propionic acid in step c).
MS: 349.3 (M-H)"
Example E27

3-[4-(3,4-Dimethoxy-phenyl)-butyryl]-4-hydroxy-5-phenethyl-5H-furan-2-one



(comrercially avail able) instead
of 3-net hyl -sul fanyl -propionic acid in step c). M

wai®sasgskt H) Exanpl e E32 PCT/EP2004/013245
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: d}@écgé-ih?&&;&@t 28R

4- Hydr oxy- 3- (2-1 Hi ndol - 3-yl - ac®t-yl ) - 5- phenet hyl -5H-fu
ran-2-one The title conpound was obtained in
Chrepitteabheopiné mas obteowrddn ngmparableegightsoreehdingsto the procedures

, _ y ) : 2ol - : '
g(gegﬁfg ?3%*?@??@%2%‘?@%?% iﬂﬁog{ygsggm? budi acRERbintnercially
aivailabde) hnsteash af Bamgthyhywisnpinprepisicadidinstehcle) . MG

360.0 (MH) Exanple E33

Ras- oy gxy - 3- ( 3- | H- ndol - 3-yl - propi onyl ) - 5- phenet hyl
-5Hfuran-2-one The title conpound was obtained in

conpar abl e yi el ds according_to t pr ocedur es

described for exanple El ugfﬂBPEQSS
3-1Hindol-3-yl-propionic acid (comrercially

i Hiydedtyed- (3-ngihebal ero 34 mettiil) 1 5- ghanethyH5 Hofvopi-@rine aci d

in step c). Ms: 374.2 (MH Exanple E34

B Mk LT b e

i : e coqpound W@ ﬁd ,
i dpsedirgdparEpls B wenseaspRibalgnoYlracel o rggreially available)
dasteid oY nfeetyl-exl@aml-prdpionds héld in stgp c).
2- (napht hal en-1 -yl oxy)-acetic acid (comrercially

vali I i.yast ead of 3- met hyl - sul f anyl - propi oni ¢ aci d
?1}4@3{‘7321 @%".Hf/s: 387.1 (M H Exanple E35

Rac- 3- (3, 3-di phenyl - propi onyl ) - 4- hydr oxy- 5- phenet hyl -5
H-furan-2-one The title colpouplEA8s obtained in
conpar abl e yi el ds according to the procedures

@m-ﬁhe@oﬁsﬁdwtl%léf@y@hﬁ%ﬁmﬂﬂOpbﬁé‘ﬂe%yl‘. 5H:

acl ommercially avail abl'e) instea

ofuza %1 - sul fanyl -propionic acid in step c). Ms:

411.2 (MH Exanpl e E36

Relge 3 @ndjthunld-vetis o chiirgedS htcdinparabiy ydeldd ey ctdietot tha pbocydures

i (?e%grgye!d) fb?’ éxha¥ndprleo Iﬁlﬁsslr_lg 2(R,S)-(6-methoxy-naphthalen-2-yl)-propionic acid

(commercially available) instead of 3-methyl-sulfanyl-propionic acid in step c).
MS: 415.2 (M-H)

Example E30
3-[(2-Acetyl-naphthalen-1-yl)-acetyl]-4-hydroxy-5-phenethyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example E1 using (2-Acetyl-naphthalen-1-yl)-acetic acid (commercially

available) instead of 3-methyl-sulfanyl-propionic acid in step c).
MS: 415.2 (M-H)
Example E31

3-[2-(2-Acetyl-1,2-dihydro-isoquinolin-1-yl)-acetyl]-4-hydroxy-5-phenethyl-5H-furan-

2-one



phenet hyl - 5Hfuran-2-one The title conpound was

obt ai ned in conparable yields according to the
w@emsesisses descri bed for exanple El using PCT/EP2004/013245

2-10, | I -di hydr o- 5H di benzo] a, d?cyclohepten-S-yl-acetic

acid (prepared according to Tucker, Thomas J.; Lunmm,

Thielttleaampoung avas ebtaigied bakempaabl¢aidlds eengingrtothe procedures

&ek&ﬁﬁd fH0R8M% lpl]e- El 1§11 ?(2 ‘A@@tzl 12: dllln)'cﬁghsoqlm&hl "}71)+acet1c acid

Lyl e, El.1 zabe askin %ﬁ
(RPamgraally avasbq@éff)éweadséﬁdmsthﬂ sul élnpronplqmc acrséﬁbﬁ%w

Ki mberl ey B.; Nayl or-d sen, Adel M ; Krueger, Julie
MS;416aqpeH) Carol yn M ; Vacca, Joseph P. Journal of
Medi ci nal Chemistry (1997), 40(22), 3687-3693) instead
of 3- nethyl -sul fanyl - prOEIOHH%E%EId in step c). M
437.3 (M H Exanple E37

Rac- 4- hydrohé 5- phenet hyl - pgz 9H t hi oxant hen- 9-yl - ace
4-Ylyylraw 3 (2 Bi-indonk yirsrstyl )-8 phereshp othduxess2-en¢ ai ned i n
conpar abl e yi el ds according to the procedures

RS Al BaFHAual V\%&@Hﬁh&d’-ﬂl cHigb E‘ﬂble ields accordlrag to the procedures

e T e L e

iMteabbfavmeRgiykléeekpropisat acifPiiteva). M r osl av.
Col | ecti on of Czechosl ovak Chem cal Communi cati ons

v/ 7), 2124- 38) instead of
10 ]@%ﬁ%?%ygﬁﬁi fanyl -propionic acid in step c). M5 441.6
(MH) Exan'pl e E38
Rac- 3- (2- 9K f | uor en- 9- y| - B&wnple)E32- hydr oxy- 5- phenet hyl
-5Hfuran-2-one The title conmpound was obtained in

B m%ﬁ&&%k?-3y03eiHL$n&ﬂ130ﬂqir691oh?l)I§3ﬁdeeﬂﬁ¢-$H fifran-2-one.

descri bed for exanple El" using

et tiougd e R PSRy lﬁ 5?%1'&3%?}%@?”@% -G B pipefles

depcritvB: fod&@nidld B4 iingk-d Mpinelol-3-yl-propionic acid (commercially available)

+ B RS L5 o T

tert-butyl ester The title conmpound was obtained in

M&rdy4r2ald1yi el ds according to the procedures

Example E34
Rac-4-hydroxy-3-[2-(naphthalen-1-yloxy)-acetyl]-5-phenethyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
20 described for example E1 using 2-(naphthalen-1-yloxy)-acetic acid (commercially
available) instead of 3-methyl-sulfanyl-propionic acid in step c).

MS: 387.1 (M-H)"
Example E35
Rac-3-(3,3-diphenyl-propionyl)-4-hydroxy-5-phenethyl-5H-furan-2-one

25 The title compound was obtained in comparable yields according to the procedures
described for example E1 using 3,3-diphenyl-propionic acid (commercially available)

instead of 3-methyl-sulfanyl-propionic acid in step c).
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OH fHBOC O ' described for exanple El using CHs
(commercially avail able) instead of 3-net hyl sul fanyl -

WQELOPVERSST acid in step c). MS: 374.2 (MH BExermple0&d013245

Rac- 3- (2( R, S) - am no- pr opi onyl-)g§14- hydr oxy- 5- phenet hyl -5
H furan-2-one The title conpound was prepared fromthe
Meoraiesponding BOC-protected precursor (Exanple E40) by
deprotection using CF3COCH. Ms: 276. 1(M+H) + Exanpl e
E41 Example

[1 (R - Benzyl - 2- (4- hydr oxy 52 BREFSER s) - phenet hyl - 2, 5-d
i - hydro-furan-3-yl)-2-oxoethyl]- carbamc acid
Ragr3-(D10.y | déhysiro-SHedibeniada.d beptend@sylaisetsl) riebydraxy-5-

ﬁgm&gphefuygrpb%eaccordi ng to the procedures o HBCOC
described for exanple El using (comercially

fvallanlel Lnstea of &Ll sl aml e PESPLORL StCh e
d%sc(rﬁ{ela)fgﬁﬂl%aﬁqﬂéE gﬁlﬁﬂg J?—-lﬁﬂ@ﬂiib)lrdtb)%ﬂ—dh))édmix,)d} &tleh&)tepiteyl-acetic
ne - ur apn- 2- ope, The, tit .

bRt BRG] o mort o bR IRE PR, PLARES Bale

Gz eltStephier 2.) Lbas,dibbypt ¢ Siske faakshi. ligrnom3IoRpH.) ; MBe, Babah A

) it P! Woltmann, Richard E.; Appleby, Sandra D.; Chen, I-Wu; Dancheck,
f‘g%%?gc}@ ey R AR o i
Kisherlen 8t iNAyLoz; Glsen, e M- iupegsr, Julie A.; Cooper, Carolyn M.; Vacca,

133ePh)P. ZoRxa 8F MelicifaRChRamisty ab97 )| qo(zzz,ussm_-mgﬁfns%a@ of 3-
tl%lﬁf (i ngound.vvas obt ai ned i n conparabl e yields
et e RV T PR CR BT

MS: 437.3 (M-H)

Example E37
Rac-4-hydroxy-5-phenethyl-3-(2-9H-thioxanthen-9-yl-acetyl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example E1 using 2-9H-thioxanthen-9-yl-acetic acid (prepared according
to Jilek, Jiri O.; Holubek, Jiri; Svatek, Emil; Ryska, Miroslav; Pomykacek, Josef; Protiva,
Miroslav. Collection of Czechoslovak Chemical Communications (1979), 44(7), 2124-
38) instead of 3-methyl-sulfanyl-propionic acid in step c).

MS: 441.6 (M-H)
Example E38
Rac-3-(2-9H-fluoren-9-yl-acetyl)-4-hydroxy-5-phenethyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example E1 using 2-9H-fluoren-9-yl-acetic acid (commercially available)

instead of 3-methyl-sulfanyl-propionic acid in step c).
MS: 409.2 (M-H)

Example E39



OH descri bed for exanple El using (conmercially
avai |l abl e) instead of 3- nethyl-sul fanyl -propionic

w@eood/ossssstep ¢). MS: 556.2 (M H) Exanpl e E44 PCT/EP2004/013245
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[1(S)-(4-Benzyl oxy-benzyl) - 2- ((42hydr oxy- 2- oxo-5(R, S)-p
henet hyl - 2 5-di hydr o-f ur an- 3-

Wak-[2-(@x8:de8:3Y1-bx 63! fametyRe,5HihRTrb-fhtiny3-yB SI(RIS) Hhehyl-2-oxo-
title Cﬁ oun%ﬁé\ﬁva oht aj ned i n conparabl e yields

S0k eAT ?E;‘EEC&C rtéjr &0Gf es described for exanple El

using (comercially available) instead of 3-
fititehitle-cotipfoany wap pbfairediio camparable ysddsmcodrdingBo tEgroRedures
(MrH C 5HOQ2) + Exanpl e 5

[1 (R - (4-Benzyl oxy- bengFhy=Z=( 4- hydr oxy- 2- oxo-5(R, S) - p
hiRBe b lforexam@ld Widhsingd ur &fh- (commercially available) instead of 3-methyl-
3-¥/fl -12- 0X0- et h%élldé car gam' c acid tert-butyl ester The

S PENIBT AW SEBt4i ned i n conparabl e yi el ds

according to the procedures OH NHBOC descri bed for

eMamMe (M-H)si ng (conmercial |y avail abl e) instead of

3- nethyl-sulfanyl-propionic acid in step c). Ms

458.2 (MrH C 5HOQ) + Exanplg. AR F40

Rac- 3-[ 2( R, S) - am no- 3- (4- benzyl oxy- phenyl ) - propi onyl ] -

4- hyd -5-ph hyl - BHf - 2- T itl d
R S Ie AL AR £ RRSTRS A o R

BOC- prot ect ed precursor (Exanple E44) by deprotection
UBt ety eCodGothd WS prepaeddrdivithy corrdspanihgeBBL7protected precursor

4- -2-0x0-5(R - | -2, 5-di hydro-furan-
SRR By R Bty ByROsohy
MS; 276.L(M+H)"

Example E41

[1(R)-Benzyl-2-(4-hydroxy-2-ox0-5(R,S)-phenethyl-2,5-di-hydro-furan-3-yl)-2-oxo-
ethyl]-carbamic acid tert-butylester

The title compound was obtained in comparable yields according to the procedures

OH
o)\(NHBOC

described for example E1 using \© (commercially available) instead of 3-methyl-

sulfanyl-propionic acid in step c).
MS: 450.1 (M-H)

Example E42
3-(2(R)-Amino-3-phenyl-propionyl)-4-hydroxy-5(R,S)-phenethyl-5H-furan-2-one

The title compound was prepared from the corresponding BOC-protected precursor
(Example E42) by deprotection using CF;COOH.

MS: 352.2 (M+H)"

Example E43
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carboxylic acid tert-butyl ester The title conpound
was obt ai ned in conparable yields according to the
werosesisses OH . - NBOC descri bed for exanpl e ElrPUBEPI)04/013245

(comrercially avail abl e) inst-ead of 3-nethyl sul fanyl -
propionic acid in step ¢). Ms: 400.3 (MH) Exanple E48

RbcHy(:iR 8% y4-béitybxyeand]- hyn-}&dfwrz-eké-d@reaétﬁykz,griibmtb -furan-

r ound was prepare rom

WZE%%#?QQE@ aﬁsnggﬁfég?éﬁeé?q% precursor (Exanple

E48) by deprotection using CF3COOH. Ms: 302.1 (MrH) +

Theattsi conpoaind was obtained in comparable yields according to the procedures

Rac-2(R S) - (4- Fydroxyg%qggf 5- phenet hyl - 2, 5- dnrydr o- f ur

an- 3-car bonyl ) - pi peri di 1-carboxylic acid
tert-butyl ester The tid eﬁgfound was obtained in
deedritd dbi &amp@d Blisusaggor di ng (henpeRedduraBbYiMtead of 3-

e El using rac
s rl?rypb?&écaczﬁoﬁns?e Setead of 3 methyl sul fanyl -
propionic acid in step c). M 414.2 (MH Exanple E50
ME8C556-2nMiTdX y - 5- phenet hyl - 3(R, S) - ( pi peri di ne- 2- car bony
| )-5H furan-2-one The title conmpound was prepared from
the correspondi ng BOC- proggghed gpagecur sor ( Exanpl e
E50) by deprotection using COOH. M5: 316.1 (M+H) +

Ao g3 obp it
ylp2-ode @aliydpaatbimz, atrdiiertylsiitol dsker

The title compound was obtained in comparable yields according to the procedures

HBOC
0~ .
o]

described for example E1 using /\© (commercially available) instead of 3-

methyl-sulfanyl-propionic acid in step c).
MS: 458.2 (M+H-CsHy0,)"
Example E45

[1(R)-(4-Benzyloxy-benzyl)-2-(4-hydroxy-2-oxo-5(R,S)-phenethyl-2,5-dihydro-furan-
3-yl)-2-oxo-ethyl]-carbamic acid tert-butyl ester

The title compound was obtained in comparable yields according to the procedures

OH
NHBOC
(o]
2]

described for example E1 using /\© (commercially available) instead of 3-

methyl-sulfanyl-propionic acid in step c).
MS: 458.2 (M+H-CsHs0,)"
Example E46

Rac-3-[2(R,S)-amino-3-(4-benzyloxy-phenyl)-propionyl]-4-hydroxy-5-phenethyl-5H-

furan-2-one



I SO- qui nol i ne-2-carboxylic acid tert-butyl ester The
title conpound was obtained in conparable yields

w@emensisey to the procedures OH descri bed for BXERP1084/013245
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El using - (commercially avail-ghl-e) instead of
3-nmet hyl sul fanyl - propionic acid in step ¢c). M5 462.2

(TME"EDt]eE?S ?@hﬁd ESdp&asd dadprdpasy fr|5npdlhe I&Gfrbsﬂk()mainlg BOs(lZ_If protected
okt B SBBUNG (S GrEShIea from the

correspondl ng BOC- prot ect ed precursor (Exanple E52) by
AMPras88¢M-0) 'usi ng CF3COOH. Ms: 364.1 (MtH) + Exanpl e
F

3-4- Cycl ohexanecar bonyl - 4- By s Q¥ ¥a?- ( 3- phenyl - propyl ) -
5H furan- 2-one a) 4- Met hoxy- 5- 1?3 phenyl - pr opy

-5H furan-2-one_To_as sol utian ﬁf 20

'ﬁl—ﬁﬁT Hydeoxy3opo- 3R Sprpherghyldgedihydro: fuggbg-tcsrl'b%ﬁ%é%é%gdme 1(S)-

satBuxylnacd tébt-ButyDestdr3( E) - mef hoxy-acrylic acid nethyl
ester in 4.5 mM of THF within 1 mn, stirring was

Clg{] ttgggcggrt%?)tu{la I'\]veas S%ta I}eofirqg gztir%fr;lg yle%s dépgg}%%gﬁo\@@ﬁlres

sol ution of 33 mml e of c4- phenyl butyr al dehyde in

Ade?éﬂbegffor-réi'gmyletﬂ' Wiy M n ‘{lco?ﬁﬂn@fdleﬂﬂ a%&b&?ms'té&ﬁ%@ 3-methyl-
30 min and at 78C for he col d

s8lfi %Fi‘)fd’ﬁomﬁ@c[%@r”édt%ﬁ?o 130m of ice-water, the pH

was adjusted to 4 with 6.5 m of aqueous HO (37% and

tN1s: 408yseNVg-Ier e separ ated. The aqueous | ayer was

extracted twice with dichlor omet hane the organic

| ayers were washed with brj 4,8d and evapor at ed.

The residue was chromat ograpne%ll on SI I'i ca (nheptane/

AcCEt, 'various rati os ive t

4-Heydroyyh(B.S) Phenethyk -@ﬁﬁ%@n%‘mﬁﬁd}?ﬂﬂ) -Brdurag-2-one

30-40%yield. M5 : 250.3 (MtNH 4) + b)

4y Hé’t‘ijdé}?é)ﬁip%uﬁlawﬁb 9Fléﬂard31rf9&ﬁ lthe &kdspbratin@ BOMEprotected precursor

(Example E48) by deprotection using CF3COOH.

MS: 302.1 M+H)*
Example E49

Rac-2(R,S)-(4-Hydroxy-2-oxo-5-phenethyl-2,5-dihydro-furan-3-carbonyl)-piperidine-
1-carboxylic acid tert-butyl ester

The title compound was obtained in comparable yields according to the procedures
OH

NBOC
(o]
described for example E1 using jc\(i (commercially available) instead of 3-methyl-

sulfanyl-propionic acid in step c).
MS: 414.2 (M-H)

Example E50
Rac-4-hydroxy-5-phenethyl-3(R,S)-(piperidine-2-carbonyl)-5H-furan-2-one

The title compound was prepared from the corresponding BOC-protected precursor
(Example E50) by deprotection using CF;COOH.
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A m xture of the the
4- met hoxy- 5- ( 3- phenyl - propyl ) - 5Hf uran- 2- one (10

wonmsesssand 15 m  of aqueous HO (37% was stiPCEHEPAD4/013245

400C until conpletion of the rgmction. The suspension

was filtered and the resi due washed with ice-cold

NGt 816, aM+Enfed. An oily reaction m xture was

extracted with dichlor orret hane the organic | ayers

were washed with brine, gvapor at ed. The

residue was either trit ur Xélﬂ’ Ac@t/hexane or

chr omat ogr aphed wi th di chl or onet hane/ MeOH (vari ous

Rat-3 3%9)- tdohylroweyt 2toxdrorlyenstl(yd-2,5-dihydro-furan-3-carbonyl)-3,4-dihydro-

RS bpRoRRL sl A RrBR B0~ 90% vi el d. M6

%bé?l % ohexa vegsgar ngg%gé:@%dagﬂﬁ%ylg %gccorcﬁng e prf\{cedures

4- hydroxy 5 (3- phenyl - growy ) - SH-furan-2-one (0.2

mmol e), NEt3 (0.68 ol e DMVAP (0.066 mmol e) and EDC

éo 44 mmole) in 2 m of° vvas added at 22C

spctibirbionexacaplp B yising aci o canmarrsile pviileblerinstqag of §-methyl-

g}{gh 1apﬂog)orgp§tu§{ﬂ b H9 was continued until conpletion

action. The pH of the reaction m xture was

uste 3 using agqueous HO (2 N), the aqueous

@%{:é?%%m% saturated with NaC, the organic |ayer

was separated, washed with brine dried and evapor at ed.

The residue was purified dixaprpdpBsati ve HPLC ( RP-

18, CHBCN'H 20, gradient) to give the 3-

F20X ¥ - = -
fﬁ%ﬁ% OB PR R oo )57
an-s-one

3-(4- Cycl ohexyl - butyryl) -4-hydroxy-5-(3-phenyl - propyl)
Théhifle EapafiRasif@pired F@nt@RROEAE N B @IpAetdcted precursor

1a€ es rdel ds accordi 3%%:( 641[26 pr ocedur es

‘b ¥ f% RIGIFPIO8 Usjne @ tycl ohexyl -butyric
aci d (commercially available) instead of
M BehexEREt)dr boxylic acid in step ¢). Ms: 369.1 (MH)
Exanpl e F3

3-[3-(4-tert-Butyl-phenyl) gg; rHFltetpil - propi onyl ] - 4- hydro
xy-5-(3-phenyl - propyl ) - 5Hf ur%\n-

3-4-Cyclohexanecarbonyl-4-hydroxy-5-(3-phenyl-propyl)-5H-furan-2-one

a) 4-Methoxy-5-(3-phenyl-propyl)-5H-furan-2-one

To as solution of 20 ml of LDA (2M in THF) and 130 ml of THF was added at —-95°C to —
100°C a solution of 5.47 g of 3(E)-methoxy-acrylic acid methyl ester in 4.5 ml of THF
within 1 min, stirring was continued at the same temperature for 5 min, which was
followed by the addition of a pre-cooled (-78°C) solution of 33 mmole of the 4-phenyl-
butyraldehyde in 4.5 ml of THF within 2 min and stirring was continued at ~100°C for 30
min and at -78°C for 1 h. The cold solution was poured onto 130 ml of ice-water, the pH
was adjusted to 4 with 6.5 ml of aqueous HCI (37%) and the layers were separated. The
aqueous layer was extracted twice with dichloromethane, the organic layers were washed
with brine, dried and evaporated. The residue was chromatographed on silica (n-
heptane/AcOEt, various ratios) to give the 4-methoxy-5-(3-phenyl-propyl)-5H-furan-2-
one in 30-40% yield.



10

15

20

25

30

2-oneThe title conmpound was obtained in conparable
yi el ds according to the procedures described for

wezxaspssssFl  usi ng PCT/EP2004/013245

3-(4-tert-Butyl - phenyl)-2-net hyé - propi oni c aci d
(prepared according to Kuchar, Mroslav; Rejholec,

Nﬁpbgggéﬁgqmgbf Zdenek; Nenecek, A drich; Collect.
Czech. em Commun. (1979), 44(1), 183-93) instead of

By Ehonexanecar Do CoRPLA AR RbERS) - VB 4181 (MK
4- Hydr oxy- 3-[ ( 2- met hoxy- phenoxy) - acetyl ] - 5- ( 3- phenyl - p
Aapixtyre SEkHeithad-r2etborey- THié-phenylepropytpo bintirawas-atst(2¢ maeple) and
h 8ot %?E@[J.@PL jS(e &?) ")gfwgscs‘fi?xre@ap G0 Oudeh %oﬁ?fé@i@g W B reaction. The

[ a e Fl h h

descri or e | usin 2- met hoxy- phenoxy). )
suspensien was féite(r%mrgﬂﬂ@ irgsidug Wgﬁé wish é)e-qo}%wg% ang $hed. An oily
AL O BA RN RCRE RN S withi dicH] SroBic@ihng) the WBian&8dyeld Werddwashed

Exanpl e F5 . . : .

TG es 11 Tepaalse: Bhs fesidug was fifhes gk iR AsPEyhexane or
khroﬁﬂ{égglﬁpl&dzﬁidg éiclloeorhthhee/ Ma@id (vations stob) @i givedt-hydroxy-5-(3-
c ra i-el ds accaqr dj the procedures V
nggyﬁli%%@?)f'%#ﬁ'%ﬁ%lﬁ%oé’e Ef B@%%”%@H Phdol - 3. y1) - acet i ¢

acid (comrercially available) instead of

MERodhéxMhecar boxylic acid in step ¢). Ms: 374.2 (MH)
Exanpl e F6

3y §-3. BpdRbiRReReh ridh AP -BPNoky-4- (3YSHeDXY proplh B = JHMEMMh - PEAPY
Y -5Hfuran-2-one The title conpound was obtained in

UG ICRIE RS S RERTEA0L L, SR

. &t o(a8anmpia)j AMAP @viclmaibbk) andEDEA@.4dfmmole) in 2 ml of THF was . .

%{%ﬁ‘g ;Pt?égg gfcﬁ)rh%g%(r}/e:lc&r%ogﬁic%&dq0§t2%Qm@e) (J@iméﬁ%ﬁﬂ? a&MaBpe) 'and

3tifr{rgs| cootiemedounil rompletiph of thetrpantiony Tlse jp13 of Hierfgactigpgnixture
mé's Laj%'s'%{i gs 9iﬁsi|%% QREBRS HA1 (b &) COAPRGUALs WaG O Tal Hi8gtated with

C
&@g,?tﬁlggggapérl%@k fmgge%g{a%c{,] %Ph%dt“bl& bprrir?ecc%?e%ra%%l evaporated. The

(- S R rpRIiidd Wh préedtive FIICH KIC 08y LINAH, Y, aradien@btogive the 3-
4-Cyclohexanecarbonyl-4-hydroxy-5-(3-phenyl-propyl)-5H-furan-2-one in 10-60%
yield.

MS: 327.2 (M-H)
Example F2
3-(4-Cyclohexyl-butyryl)-4-hydroxy-5-(3-phenyl-propyl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example F1 using 4-cyclohexyl-butyric acid (commercially available)

instead of cyclohexanecarboxylic acid in step ¢).
MS: 369.1 (M-H)
Example F3

3-[3-(4-tert-Butyl-phenyl)-2-methyl-propionyl]-4-hydroxy-5-(3-phenyl-propyl)-5H-

furan-2-one



i nstead of cycl ohexanecarboxylic acid in step c). M5
423.2 (M H) Exanple d

W@ 20dpasssxy - 3- ( 3- net hyl sul f anyl - propi onyl ) - 5- ( 3PODEPIV04/013245
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n-4-yl -propyl)-5Hfuran-2- onega)
4- Met hoxy- 5- (3- mor phol i n- 4-yl - propyl ) - 5K f uran- 2- one
THe @ifle @&Inklbhﬁ)cﬂw% obA&inBd 1@50&{5%&1{1@ 1dg aa_dd’l_'dmalﬁ@tﬁ%%ﬂﬁiedures

b 5 ravnay Serari o Scbu By BBt Plo§batsd

Obrepated wtdohding to Kutchar sMiroslav gleybaaekeccmrﬂam lRedbﬂI Zdédek; Nemecek,

t or f ol

SRR SEre st BB P ol oo Sy ise
ofclehradlecarboxphoicidingteplc)but yr al dehyde in 4.5 nl  of
THF within 2 mn and stirring was continued at - 1000C
M. 436 1T\Vipgnd at - 780C for 1 h. The cold solution
was poured onto 130m of ice-water, the pH was
adjusted to 4 with 6.5 n usHCI (37% and the
| ayers were separated. The %‘BB%S? | ayer was extracted
twice with dichloronmethane, the organic |ayers were
Weld {dxdxyM3t 112 dddthexy- senegly)aavdtyblv 3 (D phémd-prdjg) -6 Hsfutare 2-one
was chromat ographed on silica (n-heptane/ AcOEt,

ri
Z[%e t]?l%%o{n%élngé)wag gbtgfnl\é? I;]ﬁ g{b%)} zbrzri%lﬁ %esds agﬁr?m‘g é% t}ée %rﬁcéedures

scg@edl@%e}in@p@ Flmgmggagng OFf-plyenexpy-acetic acid (commercially

%vmﬁre%ystéd(o@ RIS RS BBY )2ttt ih WlepR).2- ONe A nixture

aget hox%[ﬁ, (3-nor pholin-4-yl -propyl)-5H furan-2-one
) and 15 m of aqueous HCO (379 was stirred

.at. .400C until conpletion of the.reaction. The.

suspension was filtered andéxamelerkSsi due washed w th
ice-cold water and dried. An oily reaction m xture was

B e

residue was either triturated wth AcCEt/hexane or
diheditiscompapRe anp erINGH e FUPBHaRIR XIS RECHIINg4P o Rrocedures

rREIrded féQexgin gﬁ F1 usmg (1H- 1nd|ol 3- g}—)l- 2]1¢C€tlc acu;_ (commeraaélg available)
ur an one I n -
S ARSI e e

MS: 374.2 (M-H)
Example F6
3-(3,3-Diphenyl-propionyl)-4-hydroxy-5-(3-phenyl-propyl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example F1 using 3,3-Diphenyl-propionic acid (commercially available)

instead of cyclohexanecarboxylic acid in step c).
MS: 425.2 (M-H)
Example F7

3-[(9H-Fluoren-9-yl)-acetyl]-4-hydroxy-5-(3-phenyl-propyl)-5H-furan-2-one



c)
4- Hvdr oxy- 3- ( 3- et hyl sul f anyl - pr opi onyl ) - 5- ( 3- nor phol i

W 26b595s8pT Opyl ) - 5H-f uran- 2-oneTo as suspensi oPCDEPI00€013245
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4- hydr oxy- 5- ( 3- phenyl - propyl ) -8kkfuran-2-one (0.2
nol e), NEt3 (0.68 mmvole), DVAP (0.066 mmvol e) and EDC
([Bre 4l RBRIpB YN Wagobﬂnn@ﬁ il &H‘ny‘ﬁ@bl@ Reld aatordidfg to the procedures

%Effﬁ’li?ﬁ‘x E?r?aﬂgj‘%“g?ggyé ‘-f) ggﬂgﬁag& | V]r) Iaﬁét Q,\%m?LCé}%{HP?{Eﬂg%Y ayaﬂable)

Gt éald af@ymblﬁbcammfoxylﬁt&crcbmcstapoﬂ The pH of the

reacti on m'xture was adjusted to 3 using aqueous HC

(1\% pggueous sol ution was saturated with Nad ,

the organlc Iayer was separated, washed with brine

dried and evaporated. The residue was purified on

p:]epar ative HPLC (RP- 18, CE@RPIAGI0 gradient) to give

the 4-

hLyH &oxy 3~ Rultsnl fpzeyibnl) Gpi3omytphdin{ 8yhpro r)lslmfuran 2-
? propyI(?’)Brnglffl-lt}}uraﬂﬁ)L éﬂg%re ??1 ?(IO 600}2y| el dYHPJSPb 28.
H) Exanple &

3- Cycl opr opanecar bonyl - 4 hydr oxy- 5- (3 nmor phol i n-4-yl -p

ra gy thtdy-Hei3ame thhotin-4T g 2nonervas obt ai ned

i n conparable yields accordlng to the procedures

A& &M sbREni?ho ﬁfi%@bﬁ(@i\dﬁhsmg) Mﬂz@nﬁpm%mha@_ 5°C to —

acl conmer cl a vai |l ab] ) 1 nst ead
FORE: myoluten phhgl 2 9? Hﬁbﬁﬁ“rtbo’é’c‘#ﬂY iCnaCsc} @6%’5 estqp 4590l of THF
(vNUH}l lEﬁﬂln'ﬁhﬁn as ch]ntlnued at the same temperature fo; 5 émg wh1ch was
ol i
BSOS R R nbh Brstingic 78R Reind ot & Biofgod e
Qﬁnmuhd -Angsbunintabiehgdt ind. crohpPIAB Wéthyn 2 inds aad smnrmgn'gis continued .
tZ'R —‘i@%gﬂ{)p ?(?ﬁjﬁll{ ?xﬁd %es/'%‘r(:: p)?ﬁ II Hhe %&‘1@@8&% ogwalé ?bg&d onto 130 ml of

anecarbox
(1g@wn@r,dhapHW§\ﬁd]qs@§|t@)l Wlﬂg{) 2ad of aqueous HCl (37%) and the layers

gté%e g&k{%ﬁkd il a8 us B PP AtxEra@edl Bvicd with@RcHidron¥hane, the organic

43WW6‘>@W35hf(d3W%LE%IdFﬁd anq puappERssd- JLhs residier v phraatgeraphed
r sikcaqari@itle) A Ef v dids 2atiod)Ntd give the 4-methoxy-5-(3-morpholin-4-yl-

propyl)-5H-furan-2-one in 30-40% yield.

MS: 242.3 M+H)"

b) 4-Hydroxy-5-(3-phenyl-propyl)-5H-furan-2-one

A mixture of the 4-methoxy-5-(3-morpholin-4-yl-propyl)-5H-furan-2-one (10 mmole)
and 15 ml of aqueous HCl (37%) was stirred at 40°C until completion of the reaction.
The suspension was filtered and the residue washed with ice-cold water and dried. An
oily reaction mixture was extracted with dichloromethane, the organic layers were
washed with brine, dried and evaporated. The residue was either triturated with
AcOEt/hexane or chromatographed with dichloromethane/MeOH (various ratios) to
give 4-hydroxy-5-(3-phenyl-propyl)-5H-furan-2-one in 60- 90% yield.

MS: 226.0 (M-H)"

c) 4-Hydroxy-3-(3-methylsulfanyl-propionyl)-5-(3-morpholin-4-yl-propvl)-5H-furan-

2-one



The title conpound was obtained in conparabl e yields
according to the procedures described for exanple d

W@ 2008059861 r ahydr o- f ur an- 2- car boxyl i ¢ aci d ( conPeT/EPBbI/Y13245

10

15

20

25

30

avai | abl e) instead of 3-nmethyl.gsul fanyl -propionic acid
in step c). Ms: 324.1 (MH) Exanmple G5
3[*0% Séia{ﬂ epe{emﬁwroﬁy B‘é(gfﬂﬁéﬁyl%r()ﬁylml-lpﬁﬂm a cfhe)(b 2@hmole),

L TORUED ISl o f RIS AR 3 RS e v

dd&é‘d atloaelC BQﬁetﬁXE@ﬂaﬁyl@ropBJnﬂtgacﬂd/ . Zﬂlﬁmﬁfé(ﬁanbmeydmlly available)
§nﬁ&1§]r9rtognﬁ%lrc?)| ?é/d ualycéllclo%% o og?l%e r%gcitl%B TSle pI'-\I/§f tl?gesrgacilon

FC acl
(ovikgre waEx@ngledgtc@usmg aqueous HCI (2 N), the aqueous solution was saturated

?M{}gN%P gﬂhﬁg&’ﬂlc ﬁggxt\yz;s)s Tﬁargﬁég rPahedwiiR 'bm@ RERH bd évapbrated. The

propy ran one co ound was opt aj ned

ﬂﬁSl@w@rpa’é}ﬂ@dwéqr%ar%\@éi%Mﬁ@RE (i dEaY grackent) 0 give the 4-

daedxybe - f&[h}@&?&ﬁﬁﬂﬁ%)r@ﬁloﬂ?l)@(ﬂnﬁb}‘ﬁﬁ&ﬁ%}ﬂ -papel)L3H-furan-2-one

aC| % méigrm al ly avai I nst ead of :
t y‘?Yl tfanyl -propionic acid in step c¢c). Ms:350.3

(M H) Exanple G/

MEB28MdMEEX Y] - but yryl ) - 4- hydr oxy- 5- ( 3- mor phol i n- 4-yl

-propyl)-5Hfuran-2-one The title conpound was

obt ai ned in conparabl e Yyi elﬁgm?g@fdi ng to the
procedures descri bed for exa e @ using

cycl ohexyl -hut yri cid omTerC| al |y avail ahl
|3h§b’@al?if°rﬁﬁl3"=°ﬁ€?t°ﬁ'9’l‘ 1 hyer yEI( Hrpphgline4 -‘\:f(EP%OﬁY!Q-é)‘?@})s’aE)Z:O“
MB: 378.2 (M H) Exanple G38
4F detdrect)@mpﬁrubam bbfm{ddrin 4®1y1|paﬂbtdyyélde z&e@idﬁlg/ﬂoahepljdcecﬁires

"'_%ﬁ%geglg?r e)%/pg;lr gkgl g%le% rCY‘f‘f ”EE%Jn%tc%r‘B’% rhg &%1 éc&%meraaﬂy available)

destead diesdmictdryl-exdéamyl- prcalorus neid ipbtemyl- acet i ¢ aci d
(comrercially avail able) instead of 3-

ek s fpyl - propionic acid in step ¢). MS: 344.2
(M
Example G3

4-Hydroxy-5-(3-morpholin-4-yl-propyl)-3-(2,2,3,3-tetramethyl-cyclopropanecarbonyl)-
5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example G1 using 2,2,3,3-tetramethyl-cyclopropanecarboxylic acid

(commercially available) instead of 3-methyl-sulfanyl-propionic acid in step c).
MS: 350.3 (M-H)
Example G4

4-Hydroxy-5-(3-morpholin-4-yl-propyl)-3-(tetrahydro-furan-2-carbonyl)-5H-furan-2-

one

The title compound was obtained in comparable yields according to the procedures
described for example G1 using tetrahydro-furan-2-carboxylic acid (commercially

available) instead of 3-methyl-sulfanyl-propionic acid in step c).

MS: 324.1 (M-H)



Exanpl e &
4- Hydr oxy- 5- ( 3- nor phol i n-4-yl - propyl ) - 3- (2- phenyl - prop

WO oovploissSH- f ur an- 2- oneThe titl e conmpound was ObPCEHEPEO4/013245
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i n conparable yields accordi ngdpa the procedures
descri bed for exanple G using 2-phenyl-propionic acid

(commercially available) i mﬁ&@ﬂa ©%
3-met hyl - sul fanyl -propionic acid in step ¢c). Ms: 358.1

R Barbam D thvdremy T > mesphein- 4 pasriy 3B fussmssone

phol i n-4-yl - propyl )-5H uran- 2-one The title conpound

Vigle: tilt @inrpedinid iwas obrparedih eomipetatie yd'xddmcddmdglg to théprocedures

2c{ ?%?D%Hﬁgxse)@ﬁgp‘fer GlPﬁgin% Qgcl%gfi%égrg% ( ek comrnerTlFll available)

ansteddaof Seynethvéts@lé@wbpmm@vhy@ subttRAY| - propi oni ¢ aci d
in step c). Ms: 404.4 (MH Exanple Gl

3vibZ362 @1PHYEt hoxy- phenyl ) - acet yl ] - 4- hydr oxy- 5- ( 3- nor
pholin-4-yl-propyl)-5H uran- 2-one The title conmpound

was obt ai ned i n conparabl e %I el gs%gccor ding to the
€

procedures described for e usi ng

2-(2,5-di met hoxy- phenyl)-acetic acid (commercially

a3+ Catdbkyxyl-astt gird- lnfdBexyes-03-ma phélany vl premil b i dfurani- 2-one
in step c). Ms: 404.3 (MH) Exanple G12

3£ e2tlt(x,200‘1]h dﬁﬁkl?‘a@%ta‘?ﬁk‘?ﬂ)ﬁ'c))m%ﬁ‘bl/e' ,Lel&s mgfwtoﬁhé rd®lures

ol 1.N-4- pro Hf uran- “2- on€. The tlt € canp

v@@gcr&mdéph@@mp&epéé N8B Abtyeloheel- ageu&@elélr geRgerdalt waﬂa%le) instead

P FOCREtHYESulBRTE pidpeshit a¢id exasple G using

2- (2, 4-di et hoxy- phenyl ) -acetic acid (conmercially

i stead. of 3-net hyl - sul fanyl -propionic acid. .. .
" ial}ﬁ@s 5@24@51 f/S: 404.2 (MH) Exanple @ 3

Example G7
3-(4-Cyclohexyl-butyryl)-4-hydroxy-5-(3-morpholin-4-yl-propyl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example G1 using 4-cyclohexyl-butyric acid (commercially available)
instead of 3-methyl-sulfanyl-propionic acid in step c).

MS: 378.2 (M-H)"
Example G8
4-Hydroxy-5-(3-morpholin-4-yl-propyl)-3-phenylacetyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example G1 using phenylacetic acid (commercially available) instead of 3-

methyl-sulfanyl-propionic acid in step c).
MS: 344.2 (M-H)
Example G9

4-Hydroxy-5-(3-morpholin-4-yl-propyl)-3-(2-phenyl-propionyl)-5H-furan-2-one
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~available) instead of 3-m

4- Hydr oxy- 3-[ 2- (4- met hoxy- 2- met hyl - phenyl ) -acetyl ] -5-(
3-nor phol i n-4-yl -propyl)- 5Hfuran-2-oneThe title

W@ o0up0s8387 was obt ai ned in conparabl e yi el ds aceor/EpP1vg4/013245

to the procedures described fogjexanple A using
2- (4- met hoxy- 2- net hyl - phenyl ) -acetic acid

([‘B@@i@[ﬁrc?ﬂn@b}n%{d aYabtt@Rk&In ddispR@Mle 9felds according to the procedures
gﬁﬁ% <¥ O?E)SQE?FBP X L%r?g) i—pﬂcler?yl %(r:(l)lgjlo}urc] agld?POI%%’lerCN?IY aval?ab:IJ’e)
dnskdadrod 3 ymSthlyBsul fAnyigirb pioyitquehinl steppg) opi onyl ] - 5- (3-nor p
hol i n-4-yl - propyl ) -5Hf uran- 2-one The title conpound

) \ned-in conparable yields according to the
progeggﬁggﬁﬂescribed for example G using
3- (4- et hoxy- phenyl ) - propi oni ¢ acid (comercially
avai | abl e) instead of 3- netE¥pmpei@ny! - propi oni ¢ aci d
in step c). Ms: 388.2 (MH Exanple d 5

[Iizly(@rsamnahé&y -PRESMOA ety B4 mlydﬂfxe)pst 3 mdrfRolheRYbr )ysH-

-5F+furan 2-one The title conpound was obtai ne
@Uﬁﬁ 8Bf e yields according to the procedures
descri bed for exanple @ using 3-phenyl-butyric acid
(Rhe nitlercoingloliyd swadbtainkd jn carsparable gields according to the procedures

1i‘)lg%)lf(or e‘.é}uan@é lﬁ)sﬁl%oi %‘5 %1%&190@%1’1%5%9 aCétic R (cglzgnéaally

3v{iRbled HEi‘qaldnaéﬁﬁo%Wlpﬂhléfﬁwl)PTppl@piCcﬁ@ﬁ InsEPHYdr oxy- 5- ( 3-
nmor phol i n-4-yl -propyl )-5H uran- 2-one The title

aQsoud MR- obt ai ned in conparabl e yields according
to the procedures described for exanple @ using
2, 5-di net hoxy- phenyl ) -pro Onlﬁ gﬁ#d (commercially
anyl - propi oni ¢ aci.d

in step c). Ms: 418.2 (Mwﬂ mple G 7

3[Ry o RymBthpBy- pbcrghbaaemlmyiydmxyp@f(% aRrpllin-4-yl-propyl)eSH-
Ry haoH furan-2-oneThe title compound was obtained
in conparable yi el ds according to the procedures

The title compound was obtained in comparable yields according to the procedures
described for example G1 using 2-(2,5-dimethoxy-phenyl)-acetic acid (commercially
available) instead of 3-methyl-sulfanyl-propionic acid in step c).

MS: 404.3 (M-H)
Example G12

3-[2-(2,4-Dimethoxy-phenyl)-acetyl]-4-hydroxy-5-(3-morpholin-4-yl-propyl)-5H-
furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example G1 using 2-(2,4-dimethoxy-phenyl)-acetic acid (commercially
available) instead of 3-methyl-sulfanyl-propionic acid in step c).

MS: 404.2 (M-H)
Example G13

4-Hydroxy-3-[2-(4-methoxy-2-methyl-phenyl)-acetyl]-5-(3-morpholin-4-yl-propyl)-
5H-furan-2-one
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. obtained.in. conparabl e yi

descri bed for exanple @ using 3-mtolyl-propionic
acid (comercially avail able) instead
wobk@swossshy| - sul f anyl - propionic acid in step c)PCIVBP2004/013245
372.2 (MH) Exanple Gl18 -92 -
4- Hydr oxy- 3- [ 3- ( 3- met hoxy- phenyl ) - propi onyl ] -5-(3-norp
le@diﬂl&o‘ﬂnpdunarv@a@wbiai&d‘iurcaﬁxpa&bmgeelamcbfdih@mwmmres
was, obt ai ned i@ cong r@ple éiek Sﬁﬁ gq$diﬂgitp ghg
despraheeldr eempls bl UpRg % G ERRRG AN ey R gry ) “acetic ad
(cBr{tBerbiglhoxlatibeinytedd pf B piedryl-suléamiyt p{agoome raidan btgp c).
avai |l abl e) instead of 3-nethyl-sulfanyl-propionic acid
N 1+ M5 388.1 (MH Exanple G19 _
N§l?§%$§%§- -[ 2- (3- met hoxy- phenoxy) - acetyl ] - 5- (3- nor pho
l'in-4-yl-propyl)-5Hfuran- 2-one The title conpound
was obtai ned in conparabﬁémypkﬂﬂ§ according to the
procedures described for exanple @ using
435 dBoBES y-nwm»gx endh) &irbpioadl] &- (Gemongiotinad-lylpropyl)-5H-
aJ§§I§§f2?%instea. %2 292;t yl?;ulfangﬁggropiZnFc?gcid
fyran-2es c). Ms: 390.3 (M H) Exanple &0
4- Hydr oxy- 5- ( 3- mor phol i n-4-yl -propyl )-3-(2-mtolyl oxy-
The titly tgmpdtrfdwarptRaioekinoeparableyiddsmpaontingtss the predediengs
. AL 1 i iall
abieEarRELeR e L130R 2 9%%%0%?%?%1?Ef‘@?‘@?ﬁ%‘?ﬁ?‘fﬂémw Y
aaclable) woterd L3 -aratiylavkanyiiprepionia a¢id agy step ).
of 3-met hyl - sul fanyl -propionic acid in step c). M5
MY 6sdo (MiH) + Exanple &1
4- Hydr oxy- 3-[ 2- ( 2- met hoxy- phenoxy) - acet yl ] - 5- ( 3- nor pho

Iin-4-y|-propyl)-SFquraq%?%@ﬁngﬁyedpitlf C?Epound was
efds according to the :

procedures described for exanple G usin
£y @ omeSHExyomelindyyl-ropri-d- (phenpicmei i figan-2-one

The title compound was obtained in comparable yields according to the procedures

described for example G1 using 3-phenyl-butyric acid (commercially available) instead of

3-methyl-sulfanyl-propionic acid in step c).
MS: 372.2 (M-H)
Example G16

3-[3-(2,5-Dimethoxy-phenyl)-propionyl]-4-hydroxy-5-(3-morpholin-4-yl-propyl)-5H-
furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example G1 using 2,5-dimethoxy-phenyl)-propionic acid (commercially
available) instead of 3-methyl-sulfanyl-propionic acid in step c).

MS: 418.2 (M-H)
Example G17

4-Hydroxy-5-(3-morpholin-4-yl-propyl)-3-(3-m-tolyl-propionyl)-5H-furan-2-one
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avai |l abl e) i nstead of 3-net hyl -sul fanyl - propi oni ¢ aci d
in step c). Ms: 392.2 (MtH) + Exanple &2

W®2002/04858- Di et hyl - phenoxy) - acet yl | - 4- hydr oxyPSFEB2000013245

phol i n-4-yl -propyl )-5Hf uran- 2¢pne The title conpound
was obtained in conparable yields according to the

@'ﬁ@ﬁﬁg%rﬁﬁo&tﬁﬁﬁﬁé aasnt®mn Wilﬁe 2k1ddatdegding to the procedures
é %%{anth yl - phenoxy) tic a c cj, (comerc ¥

%Pb 05 FX3pl dJSH*g WeE rPrgalelgﬁgﬂ PERSHRLY ayailable)
if3teatl @D3-Qﬁethﬂ&ulf319ﬂvp30fnwhid)acrﬂ ibxeepRhe G23 _
4- Hydr oxy- 5- ( 3- nor phol 1 n-4-yl - propyl ) - 3- (4- phenyl - buty

2-one The title conpound was obtained in
§ %77 g'gﬁ“ﬁ?“

ﬁpar el ds according to the procedures
descri bed for exanple G using 4-phenyl-butyric acid
(comercial |y avail abl e) ifixe o
3-met hyl -sul fanyl -propionic acid in step ¢c). Ms: 372.2

ML} | (8- fioxy-phenyl)-propionyl]-5-(3-morpholin-4-yl-propyl)-5H-

gﬂ dr%%?qg (3- nnr%%g |g f) F p?opyf) %2 napgf apgg_
AR d@giyl) 5H- f ur an- 2- one The title conpound was

obtai ned in conparabl e yields according to the

fihe cidelusrapouteb wid digainbdin @xamphlde Geldyatdogding to the procedures

%és@?e o H)?l gﬁﬁné )I'¢]1 L?s%}eﬁt% gjn g’%'thdoxgéa%mg% (2{%)18X1c%¥13| C(ﬁgln)%}aally

mﬂa’@l@ﬁu@te@dmf—@ met = axy -@2opionic acid in step c).

4- Hydr oxy- 5- ( 3- nor phol i n-4-yl - propyl ) -3-[ 2- (naphthalen
Ms: gkoxYdeggeryl ] -5H furan- 2-oneThe title conmpound
was obt ai ned i n conparabl e ylelds according to the

procedures descri bed for usi ng

2- (napht hal en- 1-yl oxy). gﬁ?ﬁ&’ @E% (comercial ly
avai |l abl e) i nstead of 3 met hyl - sul f anyl - propi oni ¢ aci d
drHpdrepy-6)[2- (MBnethay-Bhdrdxk)-acetyl]-5-(3-morpholin-4-yl-propyl)-5H-furan-

2-one

The title compound was obtained in comparable yields according to the procedures
described for example G1 using 2-(3-methoxy-phenoxy)-acetic acid (commercially
available) instead of 3-methyl-sulfanyl-propionic acid in step ¢).

MS: 390.3 (M-H)
Example G20
4-Hydroxy-5-(3-morpholin-4-yl-propyl)-3-(2-m-tolyloxy-acetyl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example G1 using 2-m-tolyloxy-acetic acid (commercially available) instead
of 3-methyl-sulfanyl-propionic acid in step c).

MS: 376.4 (M+H)*
Example G21

4-Hydroxy-3-[2-(2-methoxy-phenoxy)-acetyl]-5-(3-morpholin-4-yl-propyl)-5H-furan-
2-one



Exanpl e (26
4- Hydr oxy-3-(2-1 H i ndol - 3-yl -acetyl ) -5-(3-nor pholin-4-

W beoposssyt ) - S5SH-f uran- 2-one The title conpound PEEEP2004/013245
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obt ai ned in conparabl e yields_agcording to the
procedures described for exanple @ using

Zhke ket RO ANY lwa@é’@cﬁﬂn‘éd actsnparablearids accordmg to the procedures
of3 ge %ﬁ - sul pro ionic acid in step.c)
! gyamp methoxy-phenoxy)-acetic acid (¢ ommerc1ally

4veh!;éﬁre§) #36tedd (083 lmkthﬂdimﬂfaﬁylyﬂroplbﬁm ahyin)stdp-d) 3- mor phol i n
-4-yl -propyl)-5Hfuran-2- one The title conpound was

nparable yiel ds according to the
g?%gggugesqé scribed for exanple @ using

3-1Hindol -3-yl-propionic acid (connerC|aIIy
avai | abl e) instead of 3- met BxampleG2Any| - propi oni ¢ aci d
in step c). MS: 399.4 (MrH) + Exanple &8

3: [[22<2(32Dﬁﬁ I-phordxfl- kaéé,npzphs/apdﬂyrm 3- HTo'r H&l)n-@g;ﬁbvdﬂyi%ﬂ-

hy ro z - nor phol i n-'4-yl propyl) uran one
7 pPe conpound was obtained in conparable yi el ds
accordlng to the procedures described for exanple G
UZienigle 2o fipoané twb ebtaredihyatnparable qwldmlcfccrrdingyb the procedures

C
él%gc?toﬁ& lf(% e'x?j gﬁemsrng%? (g%,?g Cﬁlgrge:ﬂlaﬁ Q:Jh%Psl?:érg ?t?cdi\/%{ (chl{nezfaally
(amlqj)lei insxeadhif -raet yl sulfanyl-propionic acid in step c).

3- (3, 3- b phenyl - propi onyl ) - 4- hydr oxy- 5- ( 3- nor phol i n- 4-
yhsgggg§51+ﬁr$furan 2-oneThe titl e conmpound was

obt ai ned i n conparable yields according to the

procedures described for usi ng

3, 3-di phenyl - propi ani c aC|Em%@%ﬁﬁ§$C|alLy avai | abl e)

i nstead of 3-nethyl-sul fanyl-propionic acid in step

d) Hyddoxy-536- dhof ielin- 4+ ylEpappl) 8- @3phenyl-butyryl)-5H-furan-2-one
4- Hydr oxy- 5- ( 3- nor phol i n- 4-yl - propyl ) - 3- (2- 9Ht hi oxant

m'tﬁreﬂ)frﬂ%ﬁhg Was Sbtafridfiap Egﬁlparable yields according to the procedures

described for example G1 using 4-phenyl-butyric acid (commercially available) instead of
3-methyl-sulfanyl-propionic acid in step c).

MS: 372.2 (M-H)
Example G24
4-Hydroxy-5-(3-morpholin-4-yl-propyl)-3-(2-naphthalen-2-yl-acetyl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example G1 using 2-naphthalen-2-yl-acetic acid (commercially available)

instead of 3-methyl-sulfanyl-propionic acid in step c).
MS: 396.3 (M+H)"
Example G25

4-Hydroxy-5-(3-morpholin-4-yl-propyl)-3-[2-(naphthalen-1-yloxy)-acetyl]-5H-furan-
2-one
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one The title conpound was obtai ned in conparable
yi el ds according to the procedures described for

wezxasphsss@ usi ng 2- 9H t hi oxant hen- 9-yl - acet i cCP@EP2004/013245

(prepared according to Jilek,_dsri O ; Holubek, Jiri;
Svatek, Em|; Ryska, Mroslav; Ponykacek, Josef;

PretitlY 8om ﬁx%{vaél%b%gakdl ﬁpédnq;hr%e ffél@lg hekaua &;ﬁ;& '&ahres
ons ea
CBPR foF el s Graebtislenal y ol st od e omatsially

aWdilable Fikskadpl & rﬂrdlthyl sulfanyl propionic acid in step c).
5-[2-(4-Benzyl oxy-phenyl ) -ethyl]-3-(4-cycl ohexyl - butyr

-4 oxy-5H furan-2-one a) 5-
f@' 4i°'k§£ﬂ/[z;%oxy phenyl ) et hyl |
- 4- et hoxy- 5H furan-2-one To as solution of 20 m of
LDA (2Min THF) and 130m IempleGias added at - 950C
to - 1000C a solution of 5.47 g of3 (E)-methoxy-
A ydro%y-3C(2 0 Hed dnl 13- Asdceyl) i 37 #morpHolf 4-FHbroplyl) FBHM fidran-2-one

mn, stirring was contlnued at the sane tenperature

l | owed addi

6 Do S S S e s Bl el e fgecdures
destripbdfor-epireplg|Gl- ntg)l dHaindeh¥-tkadenic4cif indteadfof BHEethyl-sulfanyl-
Lt Do 2 .. stirring was continued at - 1000C for
%&{lnbﬁlcgﬁl 11rl]tSt%Bg)mC for g h. The col d sol ution was

oured onto 130m of ice- vvater the pH was adjusted to
$i38R3EMETH’ of aqueous HO (37% and the |ayers were
separated. The aqueous | ayer was extracted twice with
di chl oronet hane, the orgarisaniply€rs were washed with
brine, dried and evaporated. The residue was

SR ORIl o U 5 Bioh D B AU y1 BB H 4R furan-2-

benzyl oxy- phenyl ) et hyl ] - 4 nmet hoxy- 5H furan-2-one in
30-40%yield. Ms: 325.2 (MtH) + b) b5-

[T%:e %ﬂie 36 hﬁé%apgﬁgﬁﬁled in ccﬁﬁ%\{'bﬁle ?Ilelds accordmg to the procedures

- Lyb roxy-5H f ur an-2-one

slesepibed [q5espampledyl w3l ileindgl-3-. PH%HIWHR?@Q eqpmareiadly gvailable)
s téalQ f 3RS 1-anfnH 5[|>r|'(‘3b1dhf1c agliaoup HA (379 was

stirred at 400C until conpletion of thereaction. The

Mi%@gﬁ filtered and the residue washed with
rce- (5 r and dried. An oily reaction m xture was
extracted with dichloronethane, the organic |ayers
were washed with brine, driathpad2&vaporated. The
residue was either triturated wth

3-[2-(2-Acetyl-1,2-dihydro-isoquinolin-1-yl)-acetyl]-4-hydroxy-5-(3-morpholin-4-yl-
propyl)-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example G1 using 2-(2-acetyl-1,2-dihydro-isoquinolin-1-yl)-acetic acid

(commercially available) instead of 3-methyl-sulfanyl-propionic acid in step c).
MS: 414.4 (M+H)"
Example G29

3-(3,3-Diphenyl-propionyl)-4-hydroxy-5-(3-morpholin-4-yl-propyl)-5H-furan-2-one
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AcCEt / hexane or chromat ographed wth
di chl or onet hane/ MeCH (various ratios) to give 5-

WO 200645436MzYyl oxy- phenyl ) - et hyl ] PCT/EP2004/013245

-4- hydroxy-5Hfuran-2-one in 69-90%yield. Ms: 310.2
(M+ c)
'Bhd 2tl¢ dorBenmd wasyobpdiaed/in) cogdpaydble Beldd apediofexsHe-poodedtires

| ) -4-hydr oxy-5H-f uran-2-.. ene ;To _as_sus sion of.the.
Lo s F Py it R s B S e 5 tabte
msead Of 2 nmatotl ey faiyiHBogionBBcidrinlstep <).DMAP (0. 066 ol e)
and EDC (0.44 mmole) in 2 mM of THF was added at 22C
ﬂ,rsg:xgé'ppqx}ﬁ)*butyri c acid (0.22 mmmole) (conmercil
avai l able) and stirring was continued until conpletion
of the reaction. The pH of_ the reaction m xture was
adj usted to 3 using aqueous?@ e((% N), the aqueous
solution was saturated with NaC, the organic |ayer
W&bydyepab-ds-ethrphelifiadylwirdpylp8i (0 @Hiliiexhnaheh-2whpostl)-SH-furan-2-
The residue was purified on preparative HPLC (RP-18,

CNH 20, gradient) to give the 5-

[ 2- (4- benzyl oxy-phenyl ) -ethyl ]-3-(4-cycl ohexyl -butyryl
) - 4- Rhelrdx gorappund vizs- gbtaned inrcontpagidds Yirlds eccording §8the procedures
aME edt foﬁéﬁm&l@ a1 dsing 2-9H-thioxanthen-9-yl-acetic acid (pre}gaﬁed according

3-Cycl ohexanecar bonyl - 4- hyd -5-met hyl -5-ph | -
'[.q_}ﬁqlék,éﬁ‘l 9. ﬁﬁé‘l‘ésk ]iri¥ Svatek, %mril(;)l)gska, I\rfﬁeros Xv; Pon?ykgge?(, Josef; grotiva,

Nﬁf&ta_h.omﬂféctiggtdfyjzecgmplbeﬂeghkyhfca@cfn)maﬁiczﬁ%(119c7f9as44(7), 2124-
tion .o of . LDA (2Min THF) and 1 of THF

3EeY indfd o DBy gt el of 5. 47 g

of 3(E) - net hoxy-acrylic acid nmethyl ester in 4.5 m of
WE460.3 BMtHD) 'mi n, stirring was continued at the-same
temperature for 5 mn, which was foll owed by the

addi tion of a pre-cooled (g3 pgol ution of 33 mmol e

‘of the 4-phenyl butan- 2-one in 4.5 mM of THF within 2

mn and stirring s, contj nued at - 100Q0C for 30 _pj
a-r{a-(étBenZﬁsw-Pﬂ?nYWﬁhvﬁﬁeg4cfa|°@)hg’aﬂ-&ﬁ%xgvéaéﬁkawéﬁ-glranﬂ-om
onto 130m of ice-water, the pH was adjusted to 4 with

8) B [ 2A(4-Benadesyopiteniilethi13-A%n ethocty 5k furay-@rsnener e
separated. The aqueous | ayer was extracted twice with

e L

EPErmesoby o Sett 7 A (Fl -methantieastydis e¢id methyl ester in 4.5 ml of THF

within 1 min, stirring was continued at the same temperature for 5 min, which was
followed by the addition of a pre-cooled (-78°C) solution of 33 mmole of the 3-(4-
benzyloxy-phenyl)-propionaldehyde in 4.5 ml of THF within 2 min and stirring was

continued at —100°C for 30 min and at —78°C for 1 h. The cold solution was poured onto
130 ml of ice-water, the pH was adjusted to 4 with 6.5 ml of aqueous HCl (37%) and the
layers were separated. The aqueous layer was extracted twice with dichloromethane, the
organic layers were washed with brine, dried and evaporated. The residue was
chromatographed on silica (n-heptane/AcOEt, various ratios) to give the 5-[2-(4-
benzyloxy-phenyl)ethyl]-4-methoxy-5H-furan-2-one in 30-40% yield.

MS: 325.2 (M+H)"

b) 5-[2-(4-Benzyloxy-phenyl)-ethyl]-4-hydroxy-5H-furan-2-one

A mixture of the 5-[2-(4-benzyloxy-phenyl)ethyl]-4-methoxy-5H-furan-2-one (10
mmole) and 15 ml of aqueous HCI (37%) was stirred at 40°C until completion of the



AcCEt, various ratios) to give
4- met hoxy- 5- net hyl - 5- phenet hyl - 5H furan-2- one in

W@ 0004054857 el d. MS: 233.2 (M+H) +b) PCT/EP2004/013245
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4- Hydr oxy- 5- et hyl - 5- phenet hyl-9%H- f ur an- 2-one A
m xture of the the
4edrebh B¢ sbspratiby was finbedah b yhe 2iidheiwadied witheic-26ld water and

Dl.e) and 15.n of aqueous 3799, was stirred at .
R A B e ro i S e by Aot 8RBl B i Tayers
weese Washedwedl bamd, ditiel anelsdvdperateds Hedresid i wag theo kriturated with

| . .
SRR 1 B0 OF b e Bbhot LRRELPOAT LG RIAR (various ratios) o
Bile 8- Radheanzlorh Phemlecthal ek dipy- Bl Emat wae imhlé: 90% yield.
residue was either triturated with AcCEt/ hexane or
ahs.enabosnaphed with di chl oronet hane/ MeOH (vari ous
ratios) to give 4-hydroxy-5- _ _

2&!5 H%—L( A-Eﬁeﬁgﬁg%t-gﬁéﬂvﬂ'f'étfl%ﬁ -%[1(_4?5% %Ee}lcvﬁ]-bgg’_rvl?-%/ﬁ\ﬁroeiv(jSH-furan—2—
IVIO. £L10. 4 \IV T L)

J

- 3n€ycl ohexanecar bonyl - 4- hydr oxy- 5- net hyl - 5- phenet hyl -5

H furan- 2-one To as suspension of the

-5 | f 42

TR o?éé%@e o R0 AT Ak R O Aurgn2-one
(B2 ammaen Nt { (H8mgole) {Rscaamely) apd ZRE (0.44 mmole) in 2 ml
@Y THIN@xA08EREIOXY Ul & cRBEM1-bHty2i 2BITDEY ntHERTedoEhBbAY available)

avgi l.abl e) and_.stirring was continued untjl l.etion
G et @medtas EPErrLer i B BPRERE of LRGeS B cH &Y Yiggesetion
aflixtigt eds idjudedisi hgsiaga@eoss HA (A 1]),Mhe adqureuagiletiniswas saturated

I /N sa t it . i
SR L U D 00y BRI ALY g he
Thadyesgisoueifind on paeparitig LG (R ES. 4@ HROCgadiRnt) to give the 5-

(4 Z agh 8Nk )4t ' i, _4- -5H- 2-onei
o S S b hydrong i gy 2-ome i
fl9red%e piedne in 10-60%vyield. MS: 327.2 (MH) Exanple
12
M§:468paMiEXy| - but yryl ) - 4- hydr oxy- 5- net hyl - 5- phenet hy
| -5H furan-2-one The title conpound was obtained in
conpar abl e yi el ds accor di ng Lo hﬁ pr ocedur es
descri bed for exanple Fl usi ngp -cycl ohexyl -butyric
acid (comercially avail able) instead of

Gy v dolesxanesahanyk 1hydraxyt dmethyd SepheaythyhBH-B6m-2-0okt H)

a) 4-Methoxy-5-methyl-5-phenethyl-5H-furan-2-one

To as solution of 20 ml of LDA (2M in THF) and 130 ml of THF was added at —95°C to —
100°C a solution of 5.47 g of 3(E)-methoxy-acrylic acid methyl ester in 4.5 ml of THF
within 1 min, stirring was continued at the same temperature for 5 min, which was
followed by the addition of a pre-cooled (-78°C) solution of 33 mmole of the 4-phenyl-
butan-2-one in 4.5 ml of THF within 2 min and stirring was continued at —100°C for 30
min and at =78°C for 1 h. The cold solution was poured onto 130 ml of ice-water, the pH
was adjusted to 4 with 6.5 ml of aqueous HCI (37%) and the layers were separated. The
aqueous layer was extracted twice with dichloromethane, the organic layers were washed
with brine, dried and evaporated. The residue was chromatographed on silica (n-
heptane/AcOEt, various ratios) to give 4-methoxy-5-methyl-5-phenethyl-5H-furan-2-
one in 30-40% yield.

MS: 233.2 (M+H)™
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Exanpl e 13
3-[3-(4-tert-Butyl - phenyl)-2-nethyl -propi onyl]-4-hydro

wogeoSosssshyl - 5- phenet hyl - 5SHf uran- 2-one The tiPdBEP2004/013245

conmpound was obtained in conpag@abl e yi el ds according
to the procedures described for exanple FlI using

B 4-#tyt aixly- Buteyhvl phshivyikthyR 5 Hefufid-2fpmepi oni ¢ aci d
(prepared according to Kuchar, Mroslav; Rejholec,

Vacl av; |, Z X A drich . Col t.
S55AA PR RS DRSSt A 5 oS80Sl
Byl ofepanecdCh309b)iwasatirdd RrdSCemtit jomplBtiont 9Hth2 réaetiph. The

SXBERI S w4 filtered and the residue washed with ice- ter and dried. An oil
TRy oy 4 TR RS s e} M e PIL B A B oy

EAetaynBprerps g acterhwitiy Richiqromethapppbe Atgeniadaysby aern wigshed
with %ﬁﬂg&gﬁifﬂ' a%d)ékr@édiliﬁte&gflféfr%iﬂﬂe W e'iﬂh?rh Q[tﬁf%@é‘&klirh 15337 A)cOEt/hexane or
escribe r.ex e usi - met hoxy.- phenoxy
R Rl shtieq B rtp e S L ap o el D15 SR hydroxy-5-
oydlybietenehal-Hdxfutdnc2-aae th 603 9begeld) . MS: 381.2 (M H)
Exanpl e 15
3-[ (I Hindol -3-yl)-acetyl]-5-nethyl -5-phenet
§F¥gi€¢%?an-2-one The title conpound was obtained in
bl e yields accgrding to tge

co laﬁa

procedure

Ty &l Q{Q?&?gﬁﬁ@tb@l—)ﬂyﬂfbxﬁisi—ﬁle’ih‘)’list;ﬂién@t}lyl-fbﬁlfuiﬂﬂz-%né 0.Hinmole),
SERTDE BBl VAP SBO8RgITOI5) HAHER O 44 Fupsll) ingk poh LK was
ddedaH21°0r gmloRexamecatbexytit bdié (C.02pomusid) (wamnudrtiallnadilabie) and

| i el,ds.. i .D. e
SEERESASL ML TRARAPA 8oL 80808 B S o mixer
wed dljceshiost esieg dqueanslil Ch@ M), thegtueads wlution was saturated with

}g@i, @F@d&%gﬁ@ BHyBOXY defarftell dwdsBe$ WRR bFine dMBd aftd BvapotddIThe

e
resi%ﬁg was purified on preparative HPLC (RP-18, CH;CN/H,0, gradient) to give the 3-
cyclohexanecarbonyl-4-hydroxy-5-methyl-5-phenethyl-5H-furan-2-one in 10-60% yield.

MS: 327.2 (M-H)
Example 12
3-(4-Cyclohexyl-butyryl)-4-hydroxy-5-methyl-5-phenethyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example F1 using 4-cyclohexyl-butyric acid (commercially available)

instead of cyclohexanecarboxylic acid in step ¢).
MS: 369.2 (M-H)
Example 13

3-[3-(4-tert-Butyl-phenyl)-2-methyl-propionyl]-4-hydroxy-5-methyl-5-phenethyl-5H-
furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example F1 using 3-(4-tert-Butyl-phenyl)-2-methyl-propionic acid
(prepared according to Kuchar, Miroslav; Rejholec, Vaclav; Roubal, Zdenek; Nemecek,
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3-[(9H Fl uoren-9-yl)-acetyl ]-4-hydroxy-5-net hyl -55- phen
et hyl -5H furan-2-one The title conpound was obt ai ned

w0 mososgsar abl e yi el ds according to the procedur@€BEP2004/013245

descri bed for exanple Fl using-
(9Hfluoren-9-yl)-acetic acid (commercial ly avai.l abl e)
ORsicBadolkt. Cyedhobbxanesamhox W1 H19)aaid )] N8B d&pinctkad MS:

423, 2 (M H) Ex l.e.Jl

SRR BAPEO 1 eRchy dr oxy- 5- phenet hyl - 5- phenyl -5
H-f uran- 2- one a) '

MISMEERDN-8) phenet hyl - 5- phenyl - 5Hf ur an- 2-one To as
solution of 20 M of LDA (2Min THF) and 130m of THF
was added at - 95C to - 1008 Pl ution of 5.47 g

. of 3(E) - net hoxy-acrylic acid nmethyl ester in 4.5 nm of

LT e LG

addition of a pre-cooled (-780C) solution of 33 muol e

‘Dliie tithecomBoundi s @bydingalria gampirabieeyi¢lds abcbrdihg of thd bFocedures
it b 1.0 N ' . af . £

AR 2 RO Bf (RS pRERVDE P (chlre Ay

peiatde) iostead af3gdpheofaneadwaryke acid inestgf)was adj usted to

4 with 6.5 m of aqueous HO (37% and the |ayers were

sePegia @d.gfhe aqueous |ayer was extracted twice with

di chl oronet hane, the organic |ayers were washed with

brine, dried and evapor at eg. H;I'Qe esi due was

chr omat ogr aphed on silica ]g’ff‘ E)% ne/ AcCEt, various

rati os) to give 4-nethoxy-5-phenethyl -5-phenyl -

SHyiduogn3-2¢1dHendoi 330)- 4@l )¢ b-ehathylNBph@24h - 5HAfurab)2-one

4- Hydr oxy- 5-phenet hyl - 5- phenyl - 5H-f uran- 2-one A -

T Soflooniiiuds Biainedin somparable yighds cconling (o th procedures

desenilad fah exanmie Fbpsing (Iddurdqlicvl)-37dir agigld cemper@gllyzgvailable)

#RREd Bhtyclohe iRl Lbb:8Mc REid iM&ep €ACt i ON.  The suspensi on
was filtered and the resi due washed with ice-cold

t died. An oily reaction mxture was
&ﬁq{%\%?@%‘%t h di chl oromet hane, the organic | ayers

were washed with brine, dried and evaporated. The
resi due was either triturabksednmeddh AcOEt/ hexane or
chromat ogr aphed wi th di chl oronet hane/ MeOH (vari ous

535 BaShntaY A ¥%y25-methyl-5-phenethyl-5H-furan-2-
SREneT b PO E T SR el o R e g o

The title compound was obtained in comparable yields according to the procedures
described for example F1 using 3,3-diphenyl-propionic acid (commercially available)

instead of cyclohexanecarboxylic acid in step ¢).
MS: 425.3 (M-H)

Example 17
3-[(9H-Fluoren-9-yl)-acetyl]-4-hydroxy-5-methyl-5-phenethyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example F1 using (9H-fluoren-9-yl)-acetic acid (commercially available)

instead of cyclohexanecarboxylic acid in step c).

MS: 423.2 (M-H)~
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M. 176.0 (M C 8Hg) + c)
3- Cycl ohexanecar bonyl - 4- hydr oxy- 5- phenet hyl - 5- phenyl -

wokdosnssss2- one To as suspension of the PCT/EP2004/013245

4- hydr oxy- 5- phenet hyl - 5- phenyl19bH- f ur an- 2- one (0.2
nol e), NEt3 (0.68 mmvole), DVAP (0.066 mmvol e) and EDC
(0.44 mmole) in 2 mM of THExamsleqlded at 22C

cycl ohexanecar boxylic acid (0.22 nnDIe) (comrercially

i Si4 u | etion
SRl ke P B s P M Rl S B
adjusted to 3 using aqueous HO (2 N) the aqueous
siA-Methoxywrpheret iyl ot plibnyd-bH-Npe@-2-onkhe or gani ¢ | ayer
was separated, washed with brine dried and evapor at ed.

THGs §RSiSHSF 2@?121(]' chléUDA {2d i THY) %9&1&@6 Y 8f TREG & RRdeBat —-95°C to —

2
&%@aﬁ@vz& PHS A 3@%’9‘6%‘@3’& asid Ry ssthiadyd mbpf THE
fviihiigl- 2 mgrmr{g WAy @%@fm&écﬁdtdhé\:ﬁmeigﬁlplrabhﬂe HDr ﬂh@m}ﬁclz}ﬂ\&as
~Hydr oxy- 3- 0X n a -
SRR B i el T o R LR LB Blobtrad R e e .2
diphalil)dfpdopem tompar 4bInel of TEH Kiwithindomdti myl toringwas continued at —
5(?1‘?1119 (P:{t' QS&E fo?n he)f‘ﬂg.%lg élluuuﬁ'vﬁg Poﬁed onto 130 ml of ice-

oxy- enox -acetil c acl commer c

mr |tb@1> quﬁét%@é toft withed- %ﬁé@éﬁ@@aﬂbbl@ﬁ%)a@ddhﬁ kyers were
%p%ﬁt&i) Thk@quéﬂ)ﬁ?’la er(Ms@ctrEéQ@c[”ﬁlzl@e with dichloromethane, the organic

Iy 60 e et A RS e G v chromatographed
60 aﬂha:x abhq)tymaAdSEaedelrm@ost) (7] g1he4pnahe@u5@$enethyl 5-phenyl-
srlbdfor JI using (I Hindol-3-yl)-acetic
gﬁ in 3 d

acl . rci @dﬁ‘ga. | abl e) instead of
g@;l ohexanecar boxylic acid in step c). M5 436.1 (MH)

A2 (N
3- (3, 3- D phenyl - propi onyl ) - 4- hydr oxy- 5- phenet hyl - 5- phe

BY b5 SHE 8ph2n RE- 5 BReryi-bHEfusAPY#Rd was obtai ned in
conpar abl'e yi el ds according to the procedures

escri bed fo xa usi e ropl
AehGryre Shibernr Tirghaps Phbre SabelySpr an- 038  Wlninole) and
¢y all ofaguanac Hi(h ()3(73%) wasatir@ddian4ECamtid Yompletion of the reaction. The

suspension was filtered and the residue washed with ice-cold water and dried. An oily

reaction mixture was extracted with dichloromethane, the organic layers were washed
with brine, dried and evaporated. The residue was either triturated with AcOEt/hexane or
chromatographed with dichloromethane/MeOH (various ratios) to give 4-hydroxy-5-
phenethyl-5-phenyl-5H-furan-2-one in 60- 90% yield.

MS: 176.0 (M-CgHg)"

¢) 3-Cyclohexanecarbonyl-4-hydroxy-5-phenethyl-5-phenyl-5H-furan-2-one

To as suspension of the 4-hydroxy-5-phenethyl-5-phenyl-5H-furan-2-one (0.2 mmole),
NEt; (0.68 mmole), DMAP (0.066 mmole) and EDC (0.44 mmole) in 2 ml of THF was
added at 22°C cyclohexanecarboxylic acid (0.22 mmole) (commercially available) and
stirring was continued until completion of the reaction. The pH of the reaction mixture
was adjusted to 3 using aqueous HCI (2 N), the aqueous solution was saturated with
NaCl, the organic layer was separated, washed with brine dried and evaporated. The
residue was purified on preparative HPLC (RP-18, CH3CN/H,0, gradient) to give the 3-
cyclohexanecarbonyl-4-hydroxy-5-phenethyl-5-phenyl-5H-furan-2-one in 10-60% yield.



M5: 384.2 (M C8Hg) + Exanple J5
3-[(9H Fl uoren-9-yl)-acetyl]-4-hydroxy-5-phenet hyl -5-p

wheoglssssr f ur an- 2- one The titl e conmpound was ObPCEHEPEO4/013245
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i n conparabl e yields accordi ngigja the procedures
described for exanple FI using

(VRd1skd woreny9-yl ) -acetic acid (comercially avail abl e)

i nstead of cycl ohexanecarboxylic acid in step c). Ms:
485.2 (M H Exanpl e Kl

4- Hydr oxy- 3- (3- met hyl sul f ahg*™BIedBi onyl ) - 5- phenet hyl - |

, 5-di hydr o- pyrrol - 2- onea)

Reldydroxy-84 (2neithmetytphendxB-atkoXe5-phemsithiiléx plengl-§Hi fueare-one
- hydr Qxy- et hyl | - 3- phenyl propylj- carbamc acid

'I?EEIHPH& nh @lﬁs J&alﬂeém Y alﬂE ())'i‘élc{s)gccg)rdl to the procedures

rac-h [anine I n met hane
@é&&@ﬁpwl BHBS - meﬂz)zw ngwy)pcgiic 3 dogtme cially

ﬁﬁdlﬂbﬁmﬂlsfka@af §cheldWRParbokfliewed iR¥tep cpol ution of 3.16
g of DCCin 20 m of dichloronethane over 5 nmin and

ﬁ# Egl\’f/\%ﬁ continued for 16 h. The suspensi on was
e filtrate washed with aqueous HO and
vvater dri ed and evaporated. The residue was

triturated with 60 m of méxhmplil3over 15 nin, the
suspension was diluted with 60 m of diethyl et her,

Ly &gl 30T RgolL % Mua 5YWHeRyl-5H-furan-2-
&leﬁgt ﬂ$I etlher 2 %@Sn%’ dr| ed to g?f/ag 301%2

of rac-
Jineich e ab*[elrmia& BOIPP“@P]& Ybei%wcsorﬁmg&g ks Proy ety Aeneitgd for
)ékalmﬁle Phesiyg (]ﬂ{ﬁ)@;jdl}}ymathamcrd (@cmtheraslly buailaHle)dsdterd of
1S9 ‘ .2 (MFNH4) +. b)
I%Céa%exﬁne&?r >?§/(Y5caoc§(onf e;?hc net hyl - 2, 5-di hydro pyr roI e-1I-
carboxyl ic acid tert-butyl ester A suspensi on of 3.40
QMS: 436.1 (M-H)’

of rac-{I-[ (2, 2-di nmet hyl - 4, 6-di oxo-[1, 3] di oxan-5-yl i den
e)- hydroxy-met hyl] - 3- phenyixa iRl } - carbam ¢ aci d
tert-butyl ester and 40 m of nmethanol was heated to

e iR | £y b Y2RS5
5- 0x0- 2- phenet hyl - 2, 5- di hydr o- pyrrol e-1-carboxylic
dtheditle@ptpbuhg Waeshteinedsn eoropireble lyedds af gading to the procedures

described for example J1 using 3,3-diphenyl-propionic acid (commercially available)

instead of cyclohexanecarboxylic acid in step c).
MS: 384.2 (M-CgHg)"

Example J5
3-[(9H-Fluoren-9-yl)-acetyl]-4-hydroxy-5-phenethyl-5-phenyl-5H-furan-2-one

The title compound was obtained in comparable yields according to the procedures
described for example F1 using (9H-Fluoren-9-yl)-acetic acid (commercially available)

instead of cyclohexanecarboxylic acid in step c).
MS: 485.2 (M-H)"
Example K1

4-Hydroxy-3-(3-methylsulfanyl-propionyl)-5-phenethyl-1,5-dihydro-pyrrol-2-one



M5: 304.1 (MHH) + ¢)
Rac- 4- hydr oxy- 5- phenet hyl -1, 5-di hydr o- pyrrol -2-one A

we odosnssss7 of 1.58 g of PCT/EP2004/013245

10

15

20

25

30

rac- 3- hydr oxy- 5- oxo- 2- phenet hyjy22, 5- di hydro-pyrrole-1lc
arboxylic acid tert-butyl ester in 32 m of

dj RiYor.quet higenwass-Hioeat[€d) Bbxa2 s yWHide) Jvar dly-Bthyl]-3-phenyl-
trifluoroacetic acid and stirring was continued for 16
ALopYHacarpamiciagd IERDUBG Sl at ed to dryness, the residue

di ssolved in 8 m of diethylether and stirring was
Tontsohutida afrioblg dffiec-koyispladnlylakainan 80etl dfrlichidremethane was

FUSRSLAP MRl 50, Bl BB 0B AR B ed vy
selhpt ah® 16pdf BGGed 20anigifdichtorgfethane over 5 min and stirring was

ied’ et hoy: 3 Wi
géﬁtg&meﬁi f!t?ﬁéijtg }gﬁ?hgfé %él:ﬁag% ZMLZ ggmé?_b%gyggaqe MHee #r Rfi€ous HC
andiyatessdries-and-exerangied ot heapgitugy e rignpfef-vthhemb phipethpnol over
15 neth Nihd s @spe §i6 O was &ih@BEWRh &8 nslug Aastisflehenfilttdee and the residue

T R o R
R0 thel-44-divsal- 1), 3 Jidivx2n 15 yleendHry dnavsy - acttit] - 2ph220 @ropyl}-

:(g:ar by a!lcl‘?ch'l‘felﬁ'ta—‘m@yl’&FeQQ% 20hfe &6ild (0. 22 mmol e)

conmercialTy available) and stirring was conti nued
unt i | com etign of the reaction. The pH of the

M2 MM Al e was adj usted to 3 using aqueous HO
(2 N, the aqueous solution was saturated with Nad ,

b RaOB3ARKA Ex- 5YRE - 2WEenSBRRD 3t Ry draashete-Mchiboblidwid tert-butyl
dri ed and evaporated. The residue was purified on

p¥8barative. HPLC (RP- 18, CH3CN H20, gradient) to .give

th
4 fu)qufmicm E3(®-geftriay {5 (12f2adiyr ethpyl alpi-divgb) [1 5] plesare S tyjidere) -
P%P{%%h&%%%] %y%eglﬂ—gfo%vﬁ—éafbaﬁgé QQ&’%éﬂ-%hﬂrl R andOh rh of methanol

vashettop torsine teampsatiyre for hirdndeyeprpne fesing RSP g5f @ichi-fydroxy-
1506,RY. § Bk ndhAes AN dbd-bl S ole ATRLHEE 118@8 d btk HuB@ @stbis a colourless
conpar abl e yl el ds according to the procedures

dea®r i bed for exanpl e KI using cycl opropanecar boxylic

acid (comrercially avail able) instead

M S-30at1(M-sH) T anyl - propionic acid in step d). M

270.3 (MH)

¢) Rac-4-hydroxy-5-phenethyl-1,5-dihydro-pyrrol-2-one

A solution of 1.58 g of rac-3-hydroxy-5-oxo-2-phenethyl-2,5-dihydro-pyrrole-1-
carboxylic acid tert-butyl ester in 32 ml of dichloromethane was treated at 22°C with 2.0
ml of trifluoroacetic acid and stirring was continued for 16 h. The solution was
evaporated to dryness, the residue dissolved in 8 ml of diethylether and stirring was
continued until the crystallization set in. The suspension was diluted with 8 ml of n-
heptane, stirred for 15 min and filtered. The residue was washed with n-heptane and
dried to give 0.85 g of rac-4-hydroxy-5-phenethyl-1,5-dihydro-pyrrol-2-one as a white
solid.

MS: 204.2 M+H)"

d) 4-Hvdroxy-3-(3-methylsulfanyl-propionyl)-5-phenethyl-1,5-dihydro-pyrrol-2-one




Exanpl e K3

4- Hydr oxy- 3- (I - met hyl - cycl opr opanecar bonyl ) - 5- phenet hy

wo 200585885hydr o- pyrrol - 2-one The title conpoundP@EEP2004/013245
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AR A

er-BydawdﬁeEB apmmei ‘nydth@silfaeplrpopobng fcut @R2momid) dngrhirercially

Al fianeig 28
descri bed for exanple Kl using 4-cycl ohexyl-butyric
Ads:Bogddiirdt)ci al | y avai |l abl e) instead

of 3-met hyl sul fanyl -propionic acid in step d). M

356. 2 (I\/H-H) + Exanpl e K6 Example K2

4- Fydroxy phenethyl-3-(thieno[2 3- c]pyridine 7-carbo

b b e Sthaal e & B s o Y- PREL 2-00

obtai ned i n conparabl e yields. aggcording to the

procedures descri bed for exanpl e Kl using
%rﬁetstﬂéﬂenﬁyﬁ bk QRANSEGAFIRO6Y }he@leﬂ?l - SQ&iHmF}@&ﬁﬂlZ}lone (0.2

3 ﬁﬁ EBC?&)I A&nrlnglo?éj in 2 ml of
a%eP Eé : Qi 1¥1r rv?as célilt%heed-[xll?@l E(&rﬁé gtu(%r? gPRy rrlgacﬁ@l? The pH of the

n c 0 S acC
pca@ued mm@rd@gtad)md foo}uwmp@uq&ﬂ(?h@ b the aqueous solution was

tsﬁhfﬁp%@[tﬁ'l\fla@l e grggﬁfctl&%y lw'a§se§§1‘a@ed AN ke dried and

aval |

cransragdcihe masuguss prthaip el C 088 18, Ui, A8ho,
Kbadtidifh) @gh@ﬁ@&yﬁydb@g«s Y3 neth iy dfagxypropidher) el plydmekhyb ¢b-

e tllt| e conmpound was obtained in
%Fﬁg to the procedures

procedures described for exanple Kl using

tiﬂie&fttk[cgnﬂm@l}lﬂw:lh dbtaénred-in ashparyble §iehdsi ddcc(rrlrr%pta tleglprocedures

ac#éc 0 rl% Ig :%o 2 9{8P1P Sléhusm% %ydop(%%glﬁsarb% li)’igﬁiioi'émﬁ%?alﬂgl I’a{%llable)

iingeashof %meﬂlyimtfmwlsmbmanylaapimpﬁepldl)c acid in step d).
MB: 365.1 (MtH) + Exanpl e K7

%W@Wq{)w met hyl - pyrazi ne- 2- car bonyl ) - 5- phenet hyl

I, 5-di hydro-pyrrol -2-one The title conpound was

‘ obt ai ned i n conparabl e yields atl:ec[gdl ng to the

procedur es Exam
4-Hydroxy-3-(1-methyl-cyclopropanecarbonyl)-5-phenethyl-1,5-dihydro-pyrrol-2-one

The title compound was obtained in comparable yields according to the procedures
described for example K1 using 1-methyl-cyclopropanecarboxylic acid (commercially

available) instead of 3-methylsulfanyl-propionic acid in step d).
MS: 283.3 (M-H)"

Example K4
4-Hydroxy-5-phenethyl-3-(tetrahydro-furan-2-carbonyl)-1,5-dihydro-pyrrol-2-one

The title compound was obtained in comparable yields according to the procedures
described for example K1 using tetrahydro-furan-2-carboxylic acid (commercially

available) instead of 3-methylsulfanyl-propionic acid in step d).
MS: 302.2 (M+H)"

Example K5



descri bed for exanple KI using
5- nmet hyl - pyrazi ne- 2-carboxylic acid (commercially

w@yashsdsse) i nstead of 3-nethyl sul fanyl - propi oPCTERDNH013245

10

in step d). Ms: 324.1 (MtH) + fpganpl e K8
4- Hydr oxy- 3- (i soqui nol i ne- 3-car bonyl ) - 5- phenet hyl -1, 5-
' r 100Gy d&yI5L e AR SUAHyARSpyRRd1al-HEd
?n(lacéc’)’rr?%}?alml%%e) dsyac:%%r |ngeto t he p}r'oceo?qr es
d scribed for exanple Kl usin
Gike reppARI S Wase ARt icoppdefle gidsAcsosting to the procedures
aE@klba@fcﬁkxiM§FeQGdlsﬂfg BeyasHeyylshultiranydid froaphawiatly aciildble)

Ln.s e K9 3-(Benzo[l, 2
ygf%ﬁfﬁarﬁ§g%§ﬂgﬂg§pggﬁ lggﬁaﬁgéfgﬁg 5- phenet hyl -1, 5-d
i hydro-pyrrol -2- oneThe title conpound was obt ai ned in
dosngasaMerHi'el ds according to the procedures

descri bed for exanple K

usi ngbenzo[ |, 2, 3] t hi adi azolEgaIg k&Kdoxylic acid
(connerC|aIIy avallable) |nstead

%géyé_rl%t h U| f&% éﬁm&%[ggl cﬁp%?él 7ncasboergrl)d} 5-CM1Bydro -pyrrol-2-one

4- Hydr oxy- 3 (3- et hyl - furan-2-carbonyl ) - 5- phenet hyl -1,
ﬂ“mith})edbmppynd olas abtaimed Ti eorhparhble ymidseuan durggo ol prionetires

escn ng%%%%!n%pyellgl S%? ef‘%?e%r gi 59 ﬁ}@ldtl&eﬂ&ﬁr%%ﬁﬂwa%ﬁl (prepared -

escri or "~ exa

3cmdhhglt0Ba$saR IZ-P@@pbB@;K@nta i Jeurneb pfideteramyslic Chemistry (1984),
I"’k‘%@is) "ﬁ’iﬁko) 1H§t‘é§‘<9@'f :‘p;ne%lyq@ﬂfgﬂg(l fu@ﬁiﬁla'cﬁflﬁgte@)rﬂ)c aci d

.0 benzofuran 7 carbonyl) 4- hydr oxy- 5- phen
éﬂg ﬂpgmﬁﬁgydro pyrrol -2- one The title conpound was -

' obtalned in conparable yields according to the
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procedures described for eXxampk Kl using
2, 3-di hydr o- benzof uran- 7- car boxyl i ¢ acid (prepared

S FLSTB- Loy 5) gL SRR -5 B2 ne

The title compound was obtained in comparable yields according to the procedures
described for example K1 using 5-methyl-pyrazine-2-carboxylic acid (commergially

available) instead of 3-methylsulfanyl-propionic acid in step d).
MS: 324.1 (M+H)"

Example K8
4-Hydroxy-3-(isoquinoline-3-carbonyl)-5-phenethyl-1,5-dihydro-pyrrol-2-one

The title compound was obtained in comparable yields according to the procedures
described for example K1 using isoquinoline-3-carboxylic acid (commercially available)

instead of 3-methylsulfanyl-propionic acid in step d).
MS: 358.1 (M+H)"
Example K9

3-(Benzo(1,2,3]thiadiazole-5-carbonyl)-4-hydroxy-5-phenethyl-1,5-dihydro-pyrrol-2-

one
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Mont her A. Zeitschrift flier Naturforschung, B
Chem cal Sciences (1999), 54(11), 1469-1473) instead

woboo3nsssshyl sul fanyl - propi onic acid in step d)pPClVBP2004/013245

348.2 (MH) Exanple Kl 2 4-Hydrigxy- 5- phenet hyl - 3-(
1,2,5-trinmethyl -l H pyrrol e-3-carbonyl) -
’lzhéﬁgé byAp &Mis@btalge@ﬁecoﬁgﬁratﬂlé yild§ QJE@%H? toMRe procedures

o(?stég £y égxaaré% ?rblglgllg szcgk%%ﬁxgd%zglf ? ﬁ@r%OX}HIC acid (commercially

bvaﬂalﬁe} inisteRd bfy3 -ml ebhydyl fa vyl eprdpwaldaeidyiniscepab)i d
(commercially available) instead of

gﬁfgﬁﬁgbg_ Fanyl-propionic acid in step d). Ms: 337.2
Ay e KI'3

4- Hydr oxy- 5- phenet hyl - 3- phenylaceH{I-I , 5-di hydro-pyrro
| - 2-oneThe title conpound Exa ned in conparable
yiel ds according to the procedures described for

XML Ey-K (3 43dthE-RBANYIcadoalT) G- fdndtHyt 0 [P@Ih¢d) ptrol-2-one
avai | abl e) instead of 3- ne hylsulfanyl propionic acid

t d 0..1
1Betr BxpbamSrriisitined ey SR eut Fesr e iRiegroredares
delictippeli for pyanplk K2-1eing 3Hethyi-firen ocapbonytic wed (abmmervidly
8va11% f%é? ?(ﬁ Gf . Irr?én_%)ﬁ lﬁﬁﬁa uép ﬁg)n'icoa&&l% sPJpocf edures

or exa

2- naphthalen 2-yl-acetic acid (comercially avail abl e)
Ms8¢2d (MFH3- et hyl sul fanyl - propionic acid in step d).
M5: 370.2 (MH Exanple KI5

4 Hydr oxy- 3- [ 2- (3- oxo- i ndahahrpld Kt BCet yl ] - 5- phenet hyl -
, 5- dlhydro pyrrol -2-one The t|tIe compound was

gb(égeﬂ Y(S}IgfP BCO al'rﬁg'? ‘?aégérg'l)pq -y Pq%rygg—gl?eﬁlézalytlﬂ?S-dlhydr'ci—py"rrol-z-' ’

dn€ 3- oxo-indan-1-yl)-acetic acid (prepared according
to Thonpson, Hugh W Brunskull, Andrew P. J.

.
g% @31% %thn? %B&grgg %lrﬁgmA@ %rrﬁr%oﬁa am?% kﬁﬁfs %gégr&ﬁg iSant 6ﬂr8&dures
8lgg:.r1bed for example K1 using 2,3-dihydro- benzofuran 7- carboxyhc aC1d (prepared

according to Voelter, Wolfgang; El-Abadelah, Mustafa M.; Sabri, Salim S.; Khanfar,
Monther A. Zeitschrift fuer Naturforschung, B: Chemical Sciences (1999), 54(11),
1469-1473) instead of 3-methylsulfanyl-propionic acid in step d).

MS: 348.2 (M-H)"
Example K12

4-Hydroxy-5-phenethyl-3-(1,2,5-trimethyl-1H-pyrrole-3-carbonyl)-1,5-dihydro-pyrrol-

2-one

The title compound was obtained in comparable yields according to the procedures
described for example K1 using 1,2,5-trimethyl-1H-pyrrole-3-carboxylic acid

(commercially available) iristead of 3-methylsulfanyl-propionic acid in step d).
MS: 337.2 (M-H)
Example K13

4-Hydroxy-5-phenethyl-3-phenylacetyl-1,5-dihydro-pyrrol-2-one



831) instead of 3-net hyl sul fanyl -propionic acid in step
d. M5 374.2 (MH) Exanple K 6

wo 2002/04885Hy dr oxy- 2- 0xo- 5- phenet hyl - 2, 5- di hydr opd HEP3004/013245

1

(=]

15

20

25

| -3-yl)-2-0xo-ethyl]-5- methylige-
1H pyrim dine- 2, 4-dione The title conmpound was
qRE &ie %gm'peuﬁ@ WQ@BI&Qn@d Y €drHBaraisle 9lellisRgcdr@inghe the procedures

p ocﬁ:ﬁgééj g]er;Xpr}I)pi-; H des relng)fﬁgqeggéclgz & Ilngrcﬂlly avalﬂl%le) instead of 3-

mieetthmlﬂfahirlapwmcpﬁ@m@m gepd).d in step d). Ms: 368.1
(MH Exanple Kl

Mg-%ql{)?g?(d %Dphenet hyl - 3- (2- phenyl - propi onyl ) -1, 5-di hyd
oneThe title conmpound was obtained in
conpar abl e yi el ds accordin ugxto the procedures

descri bed for exanple Kl ameploKdhenyl - pr opi oni ¢ aci d
(comrercially avail abl e) instead

%glgyﬂ%&?ﬂ)f'—}_szuhip?ﬁﬂilerpQQIH)-laEH%yl?-Salﬂieﬂethl?l -$5edihfidro-p¥Brol-2-one

st oo s PG PP oD gl FetorbY G hEPrbcddures

clespibed donvexsmphd Kl neal 2-maplthplan 2Byleacytieidld (@ouoedialgavailable)
r l e Kl '
8Ll SRION R PGSR0 gpanl o K1 vt o

propi onic acid
éﬁomr cially available) instead
3-32HM Ul f anyl -propionic acid in step d). MS:
414. 2 (MH) Exanpl e K19

4- Hydr oxy- 5- phenet hyl - 3- ( 3Exanh$le Xl15pr opi onyl ) - |, 5- di hy
dro-pyrrol -2-one The title conpound was obt ai ned in

Coﬁ% 30! e 3e<|))9081 G5 r}gl agetyl? 5- prh ngtlil?'f:—‘legl—'lcilﬁydro—pyrrol-}one

The title compound was obtained in comparable yields according to the procedures
described for example K1 using 2-(3-0xo-indan-1-yl)-acetic acid (prepared according to
Thompson, Hugh W.; Brunskull, Andrew P. ].; Lalancette, Roger A. Acta
Crystallographica, Section C: Crystal Structure Communications (1998), C54(6), 829-
831) instead of 3-methylsulfanyl-propionic acid in step d). '

MS: 374.2 (M-H)
Example K16

1-[2-(4-Hydroxy-2-oxo-5-phenethyl-2,5-dihydro-1H-pyrrol-3-yl)-2-oxo-ethyl]-5-
methyl-1H-pyrimidine-2,4-dione

The title compound was obtained in comparable yields according to the procedures

oH (Z

H
o

described for example K1 using o (commercially available) instead of 3-
methylsulfanyl-propionic acid in step d). '
MS: 368.1 (M-H)

Example K17

4-Hydroxy-5-phenethyl-3-(2-phenyl-propionyl)-1,5-dihydro-pyrrol-2-one



10

descri bed for exanple KI using 3-mtolyl-propionic
acid (comercially avail able) instead
woi@snssishy | sul f anyl - propi onic acid in step d).PrPddBEP2004/013245
348.2 (M H Exanple K20 -107 -
4- Hydr oxy- 3-[ 3- (3- met hoxy- phenyl ) - pr opi onyl ] - 5- phenet h
e'thﬂe%ogf{ﬂgﬁgﬁ%ag Ybt@heddn B pdfABlelyidl i Ea e HIMPRBALY B cedures

obt al ned “i n conEarabI e vields a,ccord%}géy to the

dsrathed fpesenpieKi BEas fginerylarpPE g ac CHﬁlmeraally available) instead
&-3(&&%@%@@1@3@;5%&—&@6@9mﬁid¢. acid (commercially

avai |l abl e) instead of 3-nethylsul fanyl-propionic acid

i MsS: 364.2 (M Exanmpl e K21
M@ﬁéﬁ%@l{;{)[ 3-(2- et hgxyfbphenyln?- propi onyl ] - 5- phenet h

yl -1,5-dnydro-py trol-2-one The title conmpound was

obt ai ned i n conpar abl e yi Ekaispladddrding to the

procedures described for exanple K using

S Hyds 19X Y6-RIIRYKY) napRIHAIKNOAYD-36b I nyl BIPEdHeti3l|1)5-dihydro-
g\%‘ﬁf%@f%?ﬁst ead ol%ag!qgret hyl Zgllﬁggyl S,fcq)r opi onih? a%:si d Y
PATStEPY) . MS: 364.2 (M H) Exanpl e K22

4- Hydr oxy- 3- [ 3- (4- met hoxy- phenyl ) - propi onyl ] - 5- phenet h
Yhe titl&cothpoydidow pybraihedinanmpitubld yieds anopbonth thagrocedures

bt aj ' Ye] i el j t S
ARE b LSRR TSR P SR SR LR 2L bbionic i
Rofuineretalpayeailpblehipsieapobirimstiytsubfend-grepienicrasidain|siep d).
avai |l abl e) i nstead of 3-net hyl sul fanyl - propi onic acid

%/IE&LEP(M)H -M5: 364.2 (M H) Exanple K23
-[3-(4-ter2-ButyI - phenyl ) - 2- net hyl - pr opi onyl ] - 4- hydr o
Xy-5- phenet hyl - 1, 5-di hydropyryql-. 2-one The title
~conpound was obtained in @6%8{?3%11% yi el ds according

"~ to the procedures described for exanple Kl using

15

20

25

3-Hyrbey-5-phehsthylphéwl-Jol @-prepionkl) fis Bdihydr e propb2-one
(prepared according to Kuchar, Mroslav;, Rejholec,

T

déscgbed for example K1 using 3-m-tolyl-propionic acid (commiercially available)

instead of 3-methylsulfanyl-propionic acid in step d).
MS: 348.2 (M-H)

Example K20
4-Hydroxy-3-[3-(3-methoxy-phenyl)-propionyl]-5-phenethyl-1,5-dihydro-pyrrol-2-one

The title compouﬁd was obtained in comparable yields according to the procedures
described for example K1 using 3-(3-methoxy-phenyl)-propionic acid (commercially
available) instead of 3-methylsulfanyl-propionic acid in step d).

MS: 364.2 (M-H)’
Example K21
4-Hydroxy-3-[3-(2-methoxy-phenyl)-propionyl]-5-phenethyl-1,5-dihydro-pyrrol-2-one

The title compound was obtained in comparable yields according to the procedures
described for example K1 using 3-(2-methoxy-phenyl)-propionic acid (commercially

available) instead of 3-methylsulfanyl-propionic acid in step d).



nmet hyl sul f anyl -propionic acid in step d). M5 406.4
(M+H) + Exanpl e K24
W@ 20dpasssxy - 3- [ ( 2- met hoxy- phenoxy) - acet yl | - 5- pheaeEPR0b4/013245
5-di hydro-pyrrol -2-one The tit{®-conmpound was obt ai ned
I n conparable yields according to the procedures

deseki begi-figr exanple K using
(2- nEthoxy phenoxy) - acetic acid (conner0|ally

avallable) i nstead of 3- hﬁqg&gggnyl propionic acid
in step d). Ms: 368.2 (M l e K25

4- Hydr oxy- 5- phenet hyl - 3- (4- phenyl - butyryl) -1, 5-di hydro
4gjydroky-3-[6r(d-rhethoxy- -phenyd bpppioTy 1 Waphokthyinsz dilydro-pyrrol-2-one
conparabl e yi el ds according to the procedures

8 Gl kagﬁjlgﬁﬁ{;d g?ég&iﬁlaﬁe&n H&h &aﬁle 213:?&%3&&93&%% thegbekdures

conmer Cl | ns

5 Jespaibrg foseramplep Kgrons %n(ﬁ R Ehﬁfnglo apopfpnicpgd (sorgmercially

@Mlﬁbﬁg aERa8 o8 6nethylsulfanyl- roplomc acid in step d).
3-[4-(3, 4- D net hoxy- phenyl -butyryl]-4- hydroxy 5- phene

/ hydro-pyrrol -2- one The title conpound was
é@%ééﬁééRTgbconparable yiel ds according to the
procedures described for exanple Kl using

4- (3, 4-di met hoxy- pheny! ) - bExample K3&i d (commercial |y
avai | abl e) instead of3 nethylsulfanyl propi onic acid

130 35 {4efr s a9l4en i Rdxy-5-phenethyl-1,5-dihydro-
FEG 4rFN%¥p§hal oxo 5 p gg%hgﬁ ZV%Edfmy rgn? pyrr:)Yro

10 |pygrolq )QQFoxo ethyl]- acetam de The title conpound was
obt ai ned in conparable yields according to the
m@&&@%ﬁ@ouﬂ:ﬂwaﬁl ebtafreded ccﬁmpaﬁhkﬂ yidlds atordiigrtg the procedures

I‘f%fcﬁiﬁeg E‘Prfeg ﬁ%’?ﬁp[?io{ﬂﬁg%%‘l §%%’q P%F%);I) gj)methyl propionic acid -

(prepared according to Kuchar, M1roslav, Rejholec, Vaclav, Roubal, Zdenek; Nemecek,
Oldrich; Collect. Czech. Chem. Commun. (1979), 44(1), 183-193) instead of 3-
15 methylsulfanyl-propionic acid in step d).

MS: 406.4 (M+H)"
Example K24
4-Hydroxy-3-[(2-methoxy-phenoxy)-acetyl]-5-phenethyl-1,5-dihydro-pyrrol-2-one

The title compound was obtained in comparable yields according to the procedures
20 described for example K1 using (2-methoxy-phenoxy)-acetic acid (commercially
available) instead of 3-methylsulfanyl-propionic acid in step d).

MS: 368.2 (M+H)"
Example K25
4-Hydroxy-5-phenethyl-3-(4-phenyl-butyryl)-1,5-dihydro-pyrrol-2-one

25  The title compound was obtained in comparable yields according to the procedures
described for example K1 using 4-phenyl-butyric acid (commercially available) instead of

3-methylsulfanyl-propionic acid in step d).

MS: 348.2 (M-H)



M5: 301.1 (MH Exanple K28
N-[I|-(4-Hydroxy-2-o0xo-5-phenet hyl -2, 5-di hydro-1 H pyrro
wo m030ssasbonyl ) - 3- net hyl sul fanyl - propyl ] - acercEmip®04/013245

The title conpound was obtai ngghin conparabl e yields
according to the procedures ?H HO g CH3 described for
exanple KI using CH (conngﬁgﬁﬁgmm6available) I nst ead

- met hyl sul fanyl -propionic acid in step d). Ms:
K29 .
amf @45@ %&% Pk B phddurdhg B phens iyl S4By RVl 2
dm£ yl)-2-o0xo-ethyl]-Nmethyl - benzam deThe title
conmpound was obtained in conparable yields according

% t&tpec [ %%%g%ag% edflhl% r é] Pedodn ﬁ))(tﬂgp}o%eﬁres
% S o e BRI ol

donmer ¢l a
5 dmtrlﬂ:;ddsfqt fxample Bt G{Smg) m(é 4atlmthQXY§t}@p}’léb utyis: acgligommercially
e ) in G 32mBsulfanyl- id in step d
{Mz PRABSTE g e
ﬁ¥¥d@g H pyrrol - 3-yl)-2-oxo-ethyl]-4-
Mt A de The title conpound was obtained in
conpar abl e yi el ds according to the procedures <

descri bed for exanple K tgample@nmercial ly
avai |l abl e) i nstead of 3- nethyl sul fanyl - propionic acid

ﬁ“ﬁ%ﬁe‘%@ﬁﬁé By B MR SR Sk 2l

10 - 0XO- ethyl]
The title compound was obtained in comparable yields according to the procedures
~ described for example K1 using - (commercially available) instead of 3-
methylsulfanyl-propionic acid in step d).
MS: 301.1 (M-H)
15 Example K28

N-[1-(4-Hydroxy-2-oxo-5-phenethyl-2,5-dihydro-1H-pyrrole-3-carbonyl)-3-
methylsulfanyl-propyl]-acetamide

The title compound was obtained in comparable yields according to the procedures
OH
o H\n/CHa

o]

described for example K1 using s (commercially available) instead of 3-

20 methylsulfanyl-propionic acid in step d).
MS: 377.2 (M+H)"
Example K29

N-[2-(4-Hydroxy-2-oxo-5-phenethyl-2,5-dihydro-1H-pyrrol-3-yl)-2-oxo-ethyl]-N-

methyl-benzamide



ni coti nam de The title conpound was obtained in
conparabl e yields according to the procedures

waolemsnsdsstd for exanple Kl using (comercial | yPCT/EP2004/013245
avai | abl e) instead of 3- nethyjsul fanyl-propionic acid
in step d). Ms: 364.2 (MH Exanple K32

e et dM AN whis B8 RimdRA 8BBbM¥bleFields according to the procedures
5-di hydr o- II—I-pyrrol-3-¥+)-HIEDth;a}rl1 2- 0X0- et%wyl] P

carbam c acid tert buty\ja The title conpound was

obt ai ned in ﬂ??nﬁhrablé yi ellds” a cordln to tpa

dssathed forearam ugng v’ 0o°C CO%‘E?F& I gypifaple) instead of 3-

18X BHIRhIEa - Ft@h@xﬁc Gtitin &ep @33 O CChHI ' ; 3
(comrercially avail able) instead of 3

thyl | -propionic acid in step d). Ms: 375.3
%ﬁ% ZS‘(lik/IIH@{I[)W Exanpl e K33

[1-Benzyl -2-(4-hydroxy-2-o0xo-5-phenet hyl -2, 5-di hydr o- |
5 H-pyrrol-3-yl)-2-oxo- et hyEyamplad$8ni ¢ acid tert-butyl
ester The title conpound was obtained in conparable
Nl Ql(dq{yad}sfa; dlidgx8- iphéd&&ymrzcsc@iﬂyms1@ﬂyQ@3 BH2-0x0-ethyl]-4-
{gbed fg exanpl e KI" using (comercially
’QG Vi-agt@Menst ead of 3- met hyl sul fanyl - propi onic acid
in step d). Ms: 451.2 (MHH) +

The title compound was obtained in comparable yields according to the procedures

described for example K1 using 0 (commercially available) instead of 3-

10 methylsulfanyl-propionic acid in step d).
MS: 379.2 (M+H)™
Example K31

N-[2-(4-Hydroxy-2-oxo-5- phenethyl -2,5-dihydro-1H-pyrrol-3-yl)-2-oxo-ethyl}-

nicotinamide

15 The title compound was obtained in comparable yields according to the procedures
OH “
H

N, N
o X

described for example K1 using 0 (commercially available) instead of 3-

methylsulfanyl-propionic acid in step d).
MS: 364.2 (M-H)
Example K32

20 [2-(4-Hydroxy-2-oxo-5-phenethyl-2,5-dihydro-1H-pyrrol-3-yl)-1-methyl-2-oxo-ethyl]-

carbamic acid tert-butyl ester

The title compound was obtained in comparable yields according to the procedures

\ﬂ/ W<CH

described for example K1 using & (commercially available) instead of 3-

methylsulfanyl-propionic acid in step d).

25 MS:375.3 (M+H)"
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20

Exanpl e K34
2- (4- Hydr oxy- 2- oxo- 5- phenet hyl - 2, 5-di hydro-| H pyrrol e-

w@200805885% | ) - pyrrolidine-1carboxylic acid tertrduERI004/013245

ester The title conpound was_eftai ned in conparabl e

yi el ds according to the procedures OHy - r;H3
described for exanple K psifge kggnercially
avai | abl e) instead of 3- nethylsul fanyl-propionic acid

in ste M5: 401.

B(enz%é%wdrgxxs%wxs Spag%@mglﬂ Szgggdlr%gﬁrmwpx) FEare:ethyll-
cadﬁﬁﬁbgﬁﬁkatmhgﬂéﬁ&}ne | carboxylic acid tert-butyl
ester The t|tIe conpound was obt ai ned in conparabl e

ﬁgggf?%gg)%glé weax 9 ne gj) 58%%% ]{e elcg a%ccgdﬁl%?ﬁhe procedures

avai | abl e) instead of %\m-r--vlsulfanyl propionic acid
in step d). Ms: 415.3 (N ci"Exanpl e K36
3- (4- Hydr oxy- 2- oxo-.5-phehyl 2, 5-di hydro | H pyrrol e-
Bsarihred dorytpmpledK Hinkipgr o- I'Fi soqufGesrmnersially apaila iwstee d of 3-
ARhIsties Ig%ﬁf&m@%&&ﬁﬁm@ it e conpound was obt ai ned
onparabl € yields according to the procedures CH
describ of exanple K using (comercially
]%§d%1éﬁﬁg nstead of 3- methyl sul fanyl - propi onic acid
in step d) MS: 463.3 (M+H) + Exanpl e K37
[1-(4-Benzyl oxy-benzyl) - 2E¢dmplgK3dxy- 2- oxo- 5- phenet hyl
-2, 5-di hydro-| H pyrrol -3-yl)- 2-oxo-ethyl]-carbamc

f‘géi ijlaffdnﬂgcfa){y-%phy Islpé%fc‘!gﬂ‘lg-rfg }Icirg ﬁp Uﬁd." wﬁoﬁ’}h lyﬁ@ﬁidme 1-

ccording to procedures

carboxylic acid tert- butyl ester

The title coAr‘hpourid was obtained in comparable yields according to the procedures

OH O
Y CH,

methylsulfanyl-propionic acid in step d).

described for example K1 using (commercially available) instead of 3-

MS: 401.4 (M+H)"
Example K35

2-(4-Hydroxy-2-oxo-5-phenethyl-2,5-dihydro-1H-pyrrole-3-carbonyl)-piperidine-1-
carboxylic acid tert-butyl ester

The title compound was obtained in comparable yields according to the procedures

OgO«_CH,
OH

o CH, ~CH,

described for example K1 using e (commercially available) instead of 3-

methylsulfanyl-propionic acid in step d).
MS: 415.3 (M+H)"
Example K36

3-(4—Hydroxy—2-0xo-5—phenethyl-2,5-dihydro-lH-pyrrole-3-carbonyl)-3,4—dihydro— 1H-

isoquinoline-2-carboxylic acid tert-butyl ester



BOCH 1 described for exanple KI using o (comercially

avai |l abl e) instead of 3- nethyl sul fanyl-propionic acid
WO moososgssd) . MS: 574.3 (M:NH4) + Exanpl e K38 PCT/EP2004/013245

3-[ 2- Ami no- 3- (4- benzyl oxy- phenyj,) - propi onyl | - 4- hydr oxy

- 5- phenet hyl -1, 5-di hydropyrrol - 2-one; conpound with

2% Vi ures

B e b T e b RS M ROt

precursor (Exanple K37% by_ Q&pr ot ecti on usi ng CF3COCH.

MB: 457.2 (MrH) + Exanpl.e[ K39

4- Hydr oxy-3-[ (1 Hi ndol - 3- -acetyl]-5-phenethyl-1,5-d

idascdibed frrexampl Krissimhe tit1 e cSApHmIE agﬂ{i%)i ingtgad of 3-

CRARALARLS-Yipldisc AR flépng).t o the procedures

descri bed for exanple KI using
-LL i | -3-yl)-acetic acid (commercially avail abl e)
ilﬁé't‘gaéqg&%z nmet hyl sul f anyl - propionic acid in step d).
M5: 361.1 (MtH) + Exanpl e

5 K403-{[|-(4-Fl uoro-benzyl )Exdhpladfdr- 3-yl ]-acetyl }-4-hy
droxy- 5- phenet hyl -1, 5-di hydropyrrol - 2-one The title
f{?ﬁ&%ﬂ%ﬂﬁ‘?ﬁb&%ﬁlﬁ@Qh*&owﬁ%aﬁbﬁe&uﬁlﬂiﬁs-amgraiécdmcbyrrol-3-y1)-

0 the procedures described for exanple Kl usin
|1 2-pxp-ethyrearhsane 9¢igl seribpRg gttes- y| | - acetic acid
(commercially available) instead of

3rHeRithydosipolial Was ph@pie@th CompadblelyiddsepcatingWb thelfii®cédures
(MrH) + Exanpl e K41 oH
4- Hydr oxy- 3- (i ndol - | -y &g - phenet hyl -

1, 5-di hydro- rol - 2- omenTheAltl e conpou - 3
o‘iff%fﬁ)ﬁg Of eﬁ(ag%’ Jr‘é%?% yi el ds accg?o(ﬂl rr?ﬁrctl%gta&%isable) instead of 3
10 phetheldulfeyl-gegpioiibedd frostedanpl e Kl usi ng i ndol - A .
- 1-yl-acetic acid (conmercially available) instead of
c 4 -propionic acid in step d). Ms: 361.2
S ol keny

Example K38

3-[2-Amino-3-(4-benzyloxy-phenyl)-propionyl]-4-hydroxy-5-phenethyl-1,5-dihydro-

pyrrol-2-one; compound with trifluoro-acetic acid

15 The title compound compound was prepared from the corresponding BOC-protected
precursor (Example K37) by deprotection using CF;COOH.

MS: 457.2 (M+H)"
Example K39
4-Hydroxy-3-[(1H-indol-3-yl)-acetyl]-5-phenethyl-1,5-dihydro-pyrrol-2-one

20  The title compound was obtained in comparable yields according to the procedures
described for example K1 using -[(1H-indol-3-yl)-acetic acid (commercially available)

instead of 3-methylsulfanyl-propionic acid in step d).
- MS:361.1 (M+H)"

Example K40
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Exanpl e K42
4- Hydr oxy- 3-(3-1 Hindol - 3-yl - propi onyl ) - 5- phenet hyl -1,
WG 2ash5835D- pyrrol - 2-one The title compound wasPOLEPIONEG3245

in conparabl e yields accordingy40 the procedures
descri bed for exanple KI using

Srita OB RINI3Cy 1R G 1 (- Labh 1-1,5-dihydro-
g\-{/gi 4a@ﬁ§%0 isger%-}sib' 1%2159 g#&sg)fﬂr?g{lﬁ%e%f fq anyl )%llLr o%i %I)I}ﬁﬂgzy acid Y
pyrraltZpng) . MS: 373.1 (M H) Exanple K43

3- (2-Benzo[ b] t hi ophen- 3-yl -acetyl) - 4-hydroxy-5-pheneth
Yhe ﬂitle'scdi'ﬁﬁlytﬂ{d%ﬁ)ﬁbﬁﬁhecﬂin%ﬁgﬂhﬂdﬁ&lﬂea@Ofﬁi@glmih\a@SOcedures

btained in c rabl e yiel ds acc [ t L
drbabei peeagtteR] penedc St Pt Ip L s P acetic acid
Coenerefally bhilalbeins@ad bf hoethydsudfanyd-Kropiomirasidainlsiep d).
avai |l abl e) instead of 3-nethylsul fanyl-propionic acid

L%, M8 378.2 (MrH) + Exanpl e K44

Mé( g&gﬁ)@%ﬁgnyl - propi onyl ) - 4- hydr oxy- 5- phenet hyl -1, 5-d
i hydro-pyrrol -2-oneThe title C? ound was obtained in
conpar abl e yi el ds accor di fFer®la procedures

descri bed for exanple Kl using

3.1y dHoRe Tk dobN GRiaedtyl) iscplagiethy(-¢ Grithydriogpyiryoled-aid abl e)
I nst ead of 3-nmet hyl sul fanyl -propionic acid in step d).
» 0412, 2 (Mt + .Exanpl e K45 . .
b s Bophitd oo S IRERTS W sl accspding e prosdgres
idbseeibed foy exahpl2 I@nsin'ghedﬂrl-b’]eaccﬁmé fepmasrcistly ayailable) mstead of
0 /i .accqr dj 0 the procedures :
ée@%ﬁ&%@lg&%zk%gggn&gﬁgg%gtggid}rig 2, 3- Di phenyl - propi oni c

acid gconnergially avai |l abl e) i nstead of
M§8ohyI(MtHany! - propionic acid in.step d). MS: 412.3
“(M+H) + Exanpl e K46

3- (Car bazol -9-yl -acetyl ) - 4hpugiloKy2 5- phenet hyl -1, 5-di h
ydro-pyrrol -2-one The title conpound was obtained in

SRR e R RS B U LB BARGAFro pyerol-2-one

acid (comercially avail able) instead )
The title compound was obtained in comparable yields according to the procedures

described for example K1 using 3-1H-indol-3-yl-propionic acid (commercially available)

instead of 3-methylsulfanyl-propionic acid in step d).
MS: 373.1 (M-H)"

Example K43
3-(2-Benzo[b]thiophen-3-yl-acetyl)-4-hydroxy-5-phenethyl-1,5-dihydro-pyrrol-2-one

The title compound was obtained in comparable yields according to the procedures
described for example K1 using 2-benzo[b]thiophen-3-yl-acetic acid (commercially

available) instead of 3-methylsulfanyl-propionic acid in step d).
MS: 378.2 (M+H)"
Example K44

3-(3,3-Diphenyl-propionyl)-4-hydroxy-5-phenethyl-1,5-dihydro-pyrrol-2-one



of 3-nmethyl sul fanyl-propionic acid in step d). M
411.3 (MtH) + 1H NWR (300 IWHz, internal standard TMS,

w0 Yasuossssi n Hz, d6-DMSO): 9.20 (s, br., 1H), SpdBEPDN4/13245
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7.7, 2H), 7.50-7.10 (m HH),;:5.69 (S, 2H), 4.00 (J =
7.6 and 4, IH), 2.95 (s, br. 1Y), 2.80°2.65 (m 2H).

f% oeu %%;9 1{{9({ 'ﬁgs obéah@?da 111 c?g}}‘a?%blé fﬂel@k Q&c@?dﬁli% td'the procedures
(1@95‘5@ for R&ORle Kl NeReRE- ripheyyluprepientlioadid( C@Hwermlly Pé?fllable)

Vﬁte'a@WFﬁ Iﬁéthylkuwaﬁyﬁ;%h&ﬂé acidgt gepgycl oal kyl or aryl,

erein the aryl fing'is unsubstituted or substltuted

benZ)(Io>ﬁ/,r R2 is H lower alkyl or aryl; R3is
P%%é} acetyl, - NR , wherein Ra is H
or | ower aIkyI R |s | ower al kyl, heteroaryl, -OC(CH
3)3 or aryl, mherein t he dixphnplé R¢Si s unsubstituted or
substituted by | ower al kyl, cycloal kyl, wherein the

?,Y(\Agoﬁgifi\éhwrlr% ¢ 910n§' )%ﬁg&}ér oc;ﬁﬁ%ﬁeﬂi"yl ¥ lﬂQﬁB&&rHIIﬁﬂro@)ﬁ -one

ary oal kyl', wherein the
heterocycloalkyl ring is unsubstltu&ﬁd or .substitute
B tidecmmpernd)vas oftaRedry compuplle yieliiareriing i@ theRrpeedures
HeREbES f&@ﬁ%ﬁfe'ﬁl&isﬂ% 03- [ﬁpllbfﬁiyl F%}ﬁ&llbﬁlﬂ@&kﬂﬁmafd@ﬂly ,available)

alko Y, 0 enzyl ax acetyl (CH
SRRSO P SN BF S I G 3 o ((CH

2)2NHCOC 6H30CH 3Cl1,or for the non aromatic part of

ﬂm&edzﬁmng{§YSten1also by oxo,

Example K46
3-(Carbazol-9-yl-acetyl)-4-hydroxy-5-phenethyl-1,5-dihydro-pyrrol-2-one

The title compound was obtained in comparable yields according to the procedures
described for example K1 using carbazol-9-yl-acetic acid (commercially available) instead

of 3-methylsulfanyl-propionic acid in step d).
MS: 411.3 (M+H)"

'H-NMR (300 MHz, internal standard TMS, J values in Hz, d6-DMSO): 9.20 (s, br.,
1H), 8.15 (d,] = 7.7, 2H), 7.50-7.10 (m, llH), 5.69 (s, 2H), 4.00 (J = 7.6 and 4, 1H), 2.95
(s, br. 1H), 2.80-2.65 (m, 2H), 2.20-2.00 (m 1H), 1.95-1.80 (m, 1H)
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ois Oor 1; R is Hor lower alkyl, aryloxy, wherein
the aryl ring is unsubstituted or substituted by | ower

w@bdoghssss7 al koxy, or (CH=CH) q-heteroaryl, wherPEi/BP100£013245

heteroaryl ring is unsubstity%ﬁf_or substituted by

| ower al kyl, acetyl, al koxy, hal ogen, -COOC(CH 3)3 or
by hal ogen substitutedbenzyl..9c for the non aromatic
part of fused ring systema y oxo; qis Oor 1, R4
is H lower alkyl, -(CHb)2SCH3, -NHCOCH 3,

- NHSOQ2p- C - Ph,. am no, -N CH 3) 3 hydroxyl, aryl,
benﬂyﬁJ@ﬂqﬁwmég@Hhéﬂﬁ§¥ﬂ5§§§@£Benzyl; R,R are

i ndependently from each other H, | ower alkyl or aryl;
R6, R6 are independently fridm each other H, |ower alkyl
or -SCH3; mis 1, 2 or 3; [ or %‘ anﬁg Hi 0, 1,
2 or 3; and pharnaceuti cy accéﬁ?ﬁbkecgﬁ b %ereof,
with the exceptign that t onmpound gi not

gracetyl 4 hydroxy(éRhégm y| OH 5- di h{f8ir opyrrol - 2-one
3-acetyl - 5-benzyl - 4- hydr oxy- |, 5-di hydr o- 5H f ur an- 2- one
whé&einThe conpound of formula | of claim1, wherein
sai d compound has the fornula la O Q (CHR") n- ( CRSRS)
-R / R 2 OHla X (CR R R2 wherein Rl, R2, R3, R4,
Rs, ®OOME Re' | m nand p are defined in claiml
and pharmaceutically acceptable salts thereof, with,
Rhe siceptlkyh cydedlkilietaomebahkgl orarpowherein the aryl ring is

- -5 - - -di hydr o-
g Ff?ﬁés)a(lh§tgygﬁg)%¥hbs4ﬁ&¥&i 595¥nz|y10§y, I hydro

R* is H, lower alkyl or aryl;

R’  is lower alkyl, -SCH3, acetyl,
R
I b
—N R
, wherein R? is H or lower alkyl, R” is lower alkyl, heteroaryl, -OC(CHs)s or
aryl, wherein the aryl ring is unsubstituted or substituted by lower alkyl,

cycloalkyl, wherein the cycloalkyl ring is unsubstituted or substituted by lower alkyl
or aryl,

heterocycloalkyl, wherein the heterocycloalkyl ring is unsubstituted or substituted
bY —COOC(CH3)3,

(CH=CR’),-aryl, wherein the aryl ring is unsubstituted or substituted by lower
alkyl, alkoxy, hydroxyl, benzyloxy, halogen, acetyl, -(CH;),NHSO,Ph,
“NHCO(CH,);NHCOOC(CH3); or -(CH,),NHCOCsH;OCH;Cl, or for the non
aromatic part of fused ring system also by oxo,

oisOorl;

R’ is H or lower alkyl,

aryloxy, wherein the aryl ring is unsubstituted or substituted by lower alkyl or
alkoxy, or

(CH=CH)-heteroaryl, wherein the heteroaryl ring is unsubstituted or substituted
by lower alkyl, acetyl, alkoxy, halogen, -COOC(CHj)s or by halogen substituted



3. The conpound of fornula la according to claim 2,
wherein RL is | ower alkyl, cycloalkyl,

wedosnsssyr| oal kyl , or aryl, wherein the aryl rPOOEPB®04/013245
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unsubstituted or substituted bybenzyloxy; R2 is H

| ower al kyl or aryl; R3 is |lower alkyl, -SCH,
acetyl , cycl gal I al ' IR~
ansubeoY G B8 Y hon HOpFlcRaly T AR G OBy Ry
het egacyat bal kyl, (CH=CR ) O-aryl, wherein the aryl
ring i s unsubstituted or substituted by |ower alkyl,

%k EﬁﬁysH 1!333% m%l 4 cﬁ&?&ggi{%ﬁm@@bg%em%@@gfgzl-Ph,- z(rﬁhio,
- or - HCQC
6%0@%@9%(%3)@3& r%fi ol bepzgor p ?n%ﬁbéf;%ﬂ@dzbenly ;

aryl oxy, wherein the aryl ring is unsubstituted or
RipShid il egknlyntlyoinen eattkytheoH, Binkeoxtkyl arriCH=CH)
g- heteroaryl, wherein the heteroaryl ring is

RORUBEd i Rfle iy RURILLE UhElEDIoWPURY Al Kk acetyl,

XY, ogen,’ or by ogen su tuted benzyl; ¢
is Oor 1; R4 isH Iower alkyl,-(CH 2)2SCHS,
SNHS®Rb2@r-3Ph, ami no, - NHCOOC(CH 3) 3, hydroxyl, aryl,
benzyl or hal ogen substituted benzyl; R5, R5 are
ifndepemgentdnd from each other H |ower alkyl or aryl;
R6, R6 are independently fromeach other H, |ower alKkyl
or -SCH3; mis 1, 2 or 3; nis Oor 1; and pis 0, 1,
2P or 1B aﬁ&réharnaceuticalA acceptabl e salts thereof,
with the exception that the conpound is not

3ndphaythadsubetlypkceptableabixthereos- di hydr o-

5H f ur an- 2- one.
with the exception that the compound is not 3—acety_l—4—hydroxy—5—isobutyl—l,5—di_hydm—
pyrrol-2-one or 3-acetyl-5-benzyl-4-hydroxy-1,5-dihydro-5H-furan-2-one.

2. The compound of formula I of claim 1, wherein said compound has the formula

Ia
O O
o / (CHRY), - (CRSRS')p-R3

R! :
Nrers), g2 OF

wherein R, R%L R RE R, R*, RS, Rs’, m, n and p are defined in claim 1,
and pharmaceutically acceptable salts thereof,

with the exception that the compound is not 3-acetyl-5-benzyl-4-hydroxy-1,5-dihydro-
5H-furan-2-one.

3. The compound of formula Ia according to claim 2, wherein

R'  islower alkyl, cycloalkyl, heterocycloalkyl, or aryl, wherein the aryl ring is
unsubstituted or substituted by benzyloxy;

R?  is H, lower alkyl or aryl;

R®>  islower alkyl, -SCH3, acetyl,



4. The conmpound of fornula la according to claim 3,
wherein RL is nethyl, cycl ohexyl, phenyl,

wWoroophsissn- 4-yl  or 4- benzyl oxy-phenyl; R2 is HCTEPIv/013245
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or phenyl; R3 is nethyl, SCHq17acetyI cycl oal kyl

wherein the cycloalkylrlng i S unsubstituted or

subs VA R&I W lower alkyl
ot Sy SE AR Y Ry cto N AR KPS BREIBH substiuted by lower alky
I-te@tmwutyloxycarbonylpyrrolldlne 2-yl,

pi peridine-2-yl, 1-tert- butyloxycarbonyl

plpeﬁaghﬁﬁj@dyﬂf (CH=CR' ) O-aryl, wherein the aryl

ring i s unsubstituted or substit ut ed by net hyl,

L B R SR
3) 3 alkyl; (B2 hpddd@Ds Benzwlom,dm@gmtahctxk/ b(é}}izéﬁﬁ{S@zH}s 0
or 1; ey I
rlngjﬁscﬁﬁgggggﬁ?ggggxk}hgu s?ﬁga?ed é&aﬁgthylﬂﬂy

met hoxyQ obk; (CH=CH) - heteroaryl, wherein the

het eROATY br [owegalk§l, unsubsti tuted or substituted by
nmet hyl , acetyl, nethoxy, chl oro, or by chloro or

LL;J g;ﬂg}’ gig(:J }%{ {Ertell'rlxt( é_EJ %Nﬁ%&tﬁg ! Slgﬁg Euthf' b Hlower alkyl or

r3) 3, hydroxyl phenyl , benzyl or chloro
substltuted benzyl ; R5, R5 are independently from each

ot he r( Cﬁ et er%’[ryp %Eﬁé}n thR%elgﬁoa‘fi’ﬁ%lﬂ ﬁg ﬁ?_ﬁﬂ)gﬁﬂﬁéd’ or substituted

from €ach ot'he
i s 0 bylower allsylj agetyls alboxm halpgesy onby hﬁagwweé”—éthe&@ﬂﬂ
acceptiablogisalts thereof, with the exceptlon that the
compound i S not

ey ey | O3 T %o, NHCOOC(CHS),
hydroxyl, aryl, benzyl or halogen substituted benzyl;

TI‘

ifired bYCL'9|W€f

R®R” are indepéndently from each other H, lower alkyl or aryl;
R® RY are independently from each other H, lower alkyl or -SCH3;
m isl,2o0r3;

n is 0 or 1; and

p is0,1,20r3;

and pharmaceutically acceptable salts thereof,

with the exception that the compound is not 3-acetyl-5-benzyl-4-hydroxy-1,5-dihydro-
5H-furan-2-one.

4. The compound of formula Ia according to claim 3, wherein
R'  is methyl, cyclohexyl, phenyl, morpholin-4-yl or 4-benzyloxy-phenyl;
R®  is H, methyl or phenyl;

R® s methyl, -SCH3, acetyl,



5. The conpound of fornula la according to claim 4,
wherein RL is nethyl, cycl ohexyl, phenyl,

wWoroophsissn- 4-yl  or 4- benzyl oxy-phenyl; R2 is HCTEPIv/013245

10

or phenyl;R3 is methyl, -SCH3,;@@cetyl, cyclopropanyl,
2,2,3,3-tetranet hyl - cyclopropanyl 2-

phen c &y methyl,
it or ﬁl?%f’*?%e‘%é’?qﬁé QS RURPIEIs Iy Y ABGRIHy mth
pyr r tart-Hirey OQplydny,

| -tert-butyl oxycarbonyl pyrrolidine-2-yl

Ipl ?e[étfja'k})l?ar@ﬁl\fﬁn 21, pyrrohdlne 2-yl, 1-tert- butyloxycarbonylpyrrohdme -2-yl,
-tert {

| ox carb eri dine-2- nyl ,
2-t oPiRE rne Xy értaféﬁ#ﬂg)@gﬁ@fwmw & ‘b‘?q%ﬁ&
4-f1uro-phenyl, 4-chl orophenyl, 4-hydroxy- phenyl
4- benCcy=o®/ )opd”rglnyrhﬁreﬁ} time tiiyd xipg psharsybstlt@ted@t hd)syphghlyy methyl,

4 e hﬁé%’lﬂﬁ{:e&ﬁew F%Q%Pﬁ%ﬂo% %hﬁrﬁ'ffﬁ%%@%%é’tyl I k@ RYINHSO,Ph,

3 5- thﬂ@@&iz)ﬁﬁEﬁ@OC@@mrn'éﬁﬁT@% thlor@ -2-methoxybenzene,
”EthQ%Fo% qethyl phenyl , 4-nmet hoxy- 3-net hyl - phenyl ,
- phen C}Q)ZNHBCQPh - phenyl - 4- NHCO( CH
2) 2N e$hd, - phenyl - 4- (CH 2) 2NHCO- 3- chl or o- 2-
met hoxybenzene, napht hl en-2-yl,
6 ”Etahﬂébw RédpRd i teanyl 2inglis udubatiddrm phibshihted by fneghy]l or
| - di hydr o- 5H-di benzo[ a, d] cycl ohept en-5-yl,
9¥$ PX6PENn-9- yi. phenoxy, 3- dimethyl - phenoxy,
2, 3-di met hyl - phenoxy, 2-net hoxy-phenoxy, 3-
met hd Oy bl helxsteroa] mhqm@ﬁ@_heg_eryqlr@kryng is unsubstituted or substituted

q%?‘rf?é’t?‘xtf hddt dﬂ ﬁﬂathok)n QHﬂorél- o¥by cthré HMkord sMLs,ntuted benzyl

' fI uorcblsﬁé)ﬂizlyl Sl H ndoI 3- yI
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| - (4-chl oro-benzyl) - 5- nethoxy 2-nmet hyl -1 Hi ndol - 3-yl,
IR4( 4- 15:1411 ﬁ{e@h)b&iﬂli}@y ()Hﬁzsm{g,hGDIIyISQ)zpréﬂ-rWﬂen)HHmmdQJNBCQOC(CHg,)3,

PR S

(3 4 di hydro-1| H soqui nol i ne- 2- carboxyllc acid
tRGR dverindepestently fr@ny¢ach pthesthyhetid oz ohemykin- 3-yl , 5-
chl or o- benzof uran- 3-yl, benzo[ b] t hi ophen- 3- yI or

SO ISR, S L

NHCOOC( CH 3) 3, hydroxyl, phenyl, benzyl or "chloro
§@bsﬂ§ﬂu%@ﬁ3benzyl R5, R5 are independent!y from each
ot her H, nethyl or phenyl;

n is 0 or 1;and

p 1s0,1, 2 or 3;
and pharmaceutically acceptable salts thereof,

with the exception that the compound is not 3-acetyl-5-benzyl-4-hydroxy-1,5-dihydro-
5H-furan-2-one.

5. The compound of formula Ia according to claim 4, wherein
R!  is methyl, cyclohexyl, phenyl, morpholin-4-yl or 4-benzyloxy-phenyl;

R®*  is H, methyl or phenyl;



R6, R6 are independently from each other H, nethyl or
-SCH; mis 1, 2or 3;, nis Oor 1; and pis 0, 1, 2

woeo003/058st phar maceuti cal ® acceptable salts  PCI/EP2004/013245
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thereof ,wth the exception thaj;q he conpound is not
3-acetyl - 5-benzyl - 4- hydr oxy-1, 5-di hydr o-

o+ fur anthglf %%gcetg &mﬁgg@%ﬂgfh 9fs 4ttty &yclopropanyl, 2-

?(F:é? ;he wﬁ&%w@m@w@ -end neyelepExapigh drtgitybusyl-qygphexanyl,
2; Eé/éé;gazwgl% Rz @hgtyl) pydroiidinees-hy b sulfhamybxpadpngipytblifie-2-yl
4- Hy@FRf)E&?il‘? ? %BJFVTb‘%YIE’WCﬁ’aoﬂ%plpﬁéﬁqjt”ﬁn?o%’) -5Hfuran-2

|- ??i Iﬁhdhﬂxyt&ue@hmﬂtqhhe@} axtert ubyletileyps &-fiune-phedylyd- yhloro-

a- vy P BB AR o £BSrigrphent Aomethiey e, methox-
necarplhgn)ﬂjg :rBelt—hd)iufEhtngL daid=C- phenyl 2,4-dimethoxy-p enyl 2,5-dimethoxy-
:1%%&21, 1 d?ﬂ@ﬂﬂb)ﬂf pReryl & 5- AN EhOsy- PR, 2;5 aink@Ryiy) plenyl, 4-

3- Q/éP‘%ih@Wa%ré‘éeéhiﬂ&HVPY144ﬂ9ﬁPWy3‘3nqt}§%‘tH5’FW1 Pheplidin- o-
one, (CHz)zNHS()zPh

o pRer AR SR EBOTRERRSY ey W AE ANNPIC S IR hloro-2-

tyl -
3-( Qméthpw’mtea%nenydphddat -2 Hyl,-64mintheproppBthakeo Buvly R-a8¢yl u

ran- 2. dro-5H-dib lohepten-5-yl, 9H-fluoren-9-
3-(2- r@%ﬂfﬂg eélxly é%étlflliy 42 hydrlo>e(r3l/ZO a’| scg%l(jte):/P 75 Y fur an-

2- onel,
3-(4- Q/cl ohexyl - butyryl) - 4- hydr oxy-5-isobutyl -5H-furan

) 2 0 YENOXY. 3 dimethyl-phenoxy, 2, 3 dimethyl-phenoxy, 2-methoxy-phenoxy, 3-
)}<l Lsobutgll - % g)g’ ph elnoxy benzoyl) - 5H f uran- 2-

one met oxy-phenoxy, niaphthalene-1-ylo

4- Hydr oxy- 5-i sobut yl - 3- phenyl acet yl - 5H f ur an- 2- one;

4- Hydr- @E?—(Ei—lqgmﬂdut -91vl,3ndelt byly | Helet gl 3-5kH froethpl- PHgndol-3-y1, 4-

3-[(4 ch)}lo Z}}? q%f]}/rlcfol %Cﬁtﬂ/k c}ﬂomg&ﬁ)}% ﬁdeﬁﬂﬂytﬂheéﬁh fH-indol-

uran-
4- Hy - Mk)]! (5@@@@@9%}@ B anqtaowyed-myyl 4 Hisde) 13- P rsasatyl=1,2-
acet y(!hlly@(_)" 1@(#3%t h i1 - ‘PJ}F 1, 2 3 4 tetrahydro- 1soqu1nohne 2-yl, (3,4-dihydro-1H-

3 | - [ éHsgq}pgmmz %ﬁ%)t()o;cy 1C ac1d tert% %El%lstLr) 3. {}1)/ grrr?extﬁylabenzogran 3-yl, 5-

- 3- [ 2cHi @0l bR O3 YA, ﬂiaﬁm{b)thﬁ@héryB}yl LorI9yHHtlauyanBhdrs Syl
tyl - 5H—furan 2-one; 3-[2-(2

uﬁ o g‘ig XMIPRENYL ¢ RGN, LvfrsBy Bl hieryt SRR WIHRIGOC(CHS)s,
3- ( 2- phizoyyl-phveopi benyzyl or-chice exstiguted benaylyl - SH- f ur an- 2-

one;
R®,R” are independently from each other H, methyl or phenyl;

R%,R% are independently from each other H, methyl or -SCHs;
m 1s1,2or3;

n isOorl;and

p is0, 1,2 or 3;

and pharmaceutically acceptable salts thereof,



4- Hydr oxy- 5-i sobutyl - 3- (2- phenyl - butyryl )-5Hfuran-2-o0
ne;
W@ 20dpass8%y - 5- | sobut yl - 3-[ 2- ( 6- net hoxy- napht hal BTF/RP300/013245
proplonyl] 5H- f ur an- 2- one; )
4- Hydr oxy- 5-i sobut yl - 3- ( 3- phenfﬁ propi onyl ) -5Hfuran-2

d is not 3-acetyl-5-b 1-4-hyd 1,5-dihydro-
Y S B O G R e R G
SHohwan- 2 -one.

4- Hydr oxy- 5-i sobutyl - 3-[ 3- ( 3- net hoxy- phenyl ) - pr opi onyl

] SHgf 'Pl'i@&rg ANRY of formula Ia accordmgh o claim 5, which is
4- Hydr oxy-5 |sobutyl 3-[ 3- (4- net hoxy- phenyl) pr opi onyl

§R]§é4(}§¥‘g9ﬁ'ﬁéioﬁ’8%‘- b(ﬁélﬂyﬁh}'l-'}?)'r‘%’gl %HI ﬁuralfl %y droxy-5-i so
butyl - 5H f : ur an- 2- one;
5 a-l[{gs;dx(oétyekulsohmylphéhyne)hﬂsuh@mﬂypropuoopl)&Ir;rtﬁ}ran-%y@ﬁsoxy 5

-1 sobutyl - 5H f ur an- 2- one;

xy-g §%but t¥$-Bﬂﬂﬂﬂkkn%n8§$h¥iﬁﬁ&@@u&&yl] 4- hydro

ur an-‘2-one;
det ':INIqI;cci)rxo))/cy-SS Isglg)utglt %llo;(g 2(53d1%y§r y%ur?nugyyli))@ )rnesttl}-fl pen?anezl £ dione;
4- Hydr oxy-5-i sobutyl -3-((R) - (R)-2-phenyl -cycl opr opanec

a- Heayoxy - 55i‘sb’[5u,tlyla$l—(22,6[3€tetramethyl -cyclopropanecarbonyl)-5H-furan-2-one;
4- Hydr oxy- 5- |sobutyl 3-[2- (2- met hoxy- phenoxy) - acetyl ] -

ran
4%%0& ut yfragyd[rg fklrnagb th r;glog};l> SHy Iﬁloriag)ll)2 %%eét yl]
--5Hf ur an- 2 on
10 Ap- deﬁbﬁ)@n@ar@nﬂbﬁﬁ}’d@fyzﬁ- s PRHER S FHEF B1IYE) - 5H- f ur an-
2-one,

45 W@Jx@BMty@cycﬁ&%&ﬂéca%oﬁﬂjﬂhWbX)bSmwb)dtyl:SSHﬁirunamr% 0

t§/£é‘§i?ReEF'2fF“§ h°§>f>2 PSRV 2N Bl ids 5y 5- 1 sobu

4- Hydr oxy- 5-i sobutyl - 3- ((2) - 2- net hyl - gyrldln-s-yl-pe
r3-{ 2-Gydohexyl-5eetflird arydPoxyrfesobutyl-5H-furan-2-one;
4- Hydr oxy- 5-i sobutyl - 3- ((2) - 2- net hyl - 5- phenyl - hex- 4-en

fu ;
oylﬁ%g?g@%@?z R dro s a2 e 1 - 5H f ur
an-2-o
15 44- W@F@Wﬁ?(’k’gtﬂ Br Rrrisnog-hnzgrldpEs Y -2521% obut yI - 5H
f ur an- 2- one;

44-H/ydi&@ayys&oba@batgﬂenﬁac(e}iylma{c}lﬁlﬂaanem@- yl -acetyl)-5Hf

ur an- 2- one;

2- Acet j in-1-yl)- tyl]-4
R S e -l
3- D phenyl acet yl dr oxy- 5-1 sobut {gfuran 2- one;
(] Ghbrpirbay - preopl riyRyoxt-trpaPeRy B EB R 5H 1 ar
an- 2- one,

44 Iyl 025y 55sdb§€}*lllat (2L 43mEthSk-B hhexkalnp eept) Sacyiy) |- id €tipah} 2-one;
Skkfuran - one;

di be cycl ghept 1) e
o SRS Ry ekt
4- Hydr oxy- 3- ( 3- net hyl sul f anyl - proplonyl) %? met hyl su
| $3BAH2, mpyetl)oﬁi-phkuylhncezﬂ] -4-hydroxy-5-isobutyl-5H-furan- 2 one;
3-[2-(2,4-Dimethoxy-phenyl)-acetyl]-4-hydroxy-5-isobutyl-5H-furan-2-one;
3-(2-phenyl-propionyl-4-hydroxy-5-isobutyl-5H-furan-2-one;

4-Hydroxy-5-isobutyl-3-(2-phenyl-butyryl)-5H-furan-2-one;



one;
3- Cycl opr opanecar bonyl - 4- hydr oxy- 5- ( 2- net hyl sul fanyl -p

WO opyglo3ssSH- f ur an- 2- one; PCT/EP2004/013245
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4- Hydr oxy- 5- (2- met hyl sul fanyl -ggopyl)-3-(2, 2,3
3-tetranet hyl - cycl opr opanecar bonyl )- 5H-fliran-2-one;

AR Y 27 TR S 8o 0RK 7P kb SbRANSAC Rl 2-ones

ar bony uran-
3- Cycl ohexanecar bonyl - 4- hydr oxy- 5- ( 2- net hyl sul f anyl - pr
Y idroib fiwbatyl-3-(@righenyl-propiony )-5H-furan-2-one;
3-(4-tert-Butyl - g*cl ohexanecar bonyl ) - 4- hydr oxy-5- ( 2- e

1 3 uPn2psl =% GREfuran-2-one;
%h%}g&%{:?ggﬁgﬁfl goget ytl )-%%g?giy- 5- (r;r-l met hyl sul f anyl -

| ) - SH- - & ; : .
0o PR e sl et s
- propyl)-5H furan-2-one; .

4- Tyt oy -1 Sobuyl e B3hiA-metHoamphepylbpyopiosy] pABRRar i dtopies 5
H- f ur an- 2- one;

- Y Ar0wYin Anb 27 bAeTBL BeKs wpeifah-Boke;
T P s PP I hptoxP eyl stBifuiah-Bofe
3-[2-(3,5-Dineth - | ) - t - 4- hyd -8~ 2- i
b o R b5 S Y R S R
3-[2-(2, 4- D et hoxy- phenyl ) -acetyl ] -4-hydroxy-5-(2-nmet

Byﬂ[3SQ4LtfeﬂnB&typpmyl))Z—Efdtliyth{pampioﬁylﬂ}ﬂehydroxy—5—isobuty1-5H—furan—2—one;
3-[2-(2, 5- D net hoxy- phenyl ) -acetyl ] -4-hydroxy-5-(2-net

sul fanyl -.pr. - - : ne:
E‘yﬂﬂﬁgﬁoﬁyléd?@%k%\???ﬂ ?%%YD é?gg%ﬁl -2 2 (2- napht hal en-
2-yl -acetyl)-5H furan- 2- one;
4 Hydiooyyp-Sotutylrt (R)H &)t 3 mbspyl-pregprrpansibopienit g g-one
i onyl ) -5H furan-2--one; ' '

‘h‘—wgfo‘i%%'—ﬁolﬂnﬁglnﬁ'{ill(i—irh)étﬁ@@ylbhdﬁbﬂ)@yzic)stﬁk5]2-fpi‘aan3/-bﬂhut y
ry -

5H f ur an- 2- one;

3 PSS R TR Ge RO, She i pseem Gy -

4- Hydr oxy- 5- ( 2- net hyl sul f anyl - propyl ) - 3- ( 3- phenyl - prop
i o HiyH)oxFH-fsobwyl- 2 dipbenoxy-propionyl)-5H-furan-2-one;
4- Hydr oxy- 5- ( 2- net hyl sul fanyl -propyl )-3-(3-mtolyl-pro

24%%%%?%8%@?%%%3“&%%“% %'lr%ﬁh){'-ﬁérrag o onyl ] - 5- (2-meth

y3|» -‘f’f-l(;z-n ilrn-e?}[oc))(?fyplh)eh}%wbiutyryl] -4-hydroxy-5-isobutyl-5H-furan-2-one;
4-Hydroxy-5-isobutyl-3-((Z) -2-methyl-5-pyridin-3-yl-pent-4-enoyl)-5H-furan-2-one;
4—Hydroxy—S-isobutyl-S-((Z)—2—methyl-5-phenyl—hex-4—enoy1)-5H—furan—2—one;-
4-Hydroxy-3-(2-1H-indol-3-yl-acetyl)-5-isobutyl-5H-furan-2-one;
4-Hydroxy-3-(3-1H-indol-3-yl-propionyl)-5-isobutyl-5H-furan-2-one;

4-Hydroxy-5-isobutyl-3-(2-naphthalen-2-yl-acetyl)-5H-furan-2-one;

3-[2-(2-Acetyl-1,2-dihydro-isoquinolin-1-yl)-acetyl] -4-hydroxy-5-isobutyl-5H-furan-2-

one;
3-Diphenylacetyl-4-hydroxy-5-isobutyl-5H-furan-2-one;

3-(3,3-Diphenyl-propionyl)-4-hydroxy-5-isobutyl-5H-furan-2-one;



ar an- 2- one;
4- Hydr oxy- 3-[ 3- (4- net hoxy- phenyl ) - propi onyl ] -5-(2-neth
wQ b@shsssy| - propyl )-5Hfii ran- 2-one; PCT/EP2004/013245
3-[3- (2, 5- Di met hoxy- phenyl ) - prygpi_onyl | - 4- hydr oxy- 5- ( 2-
met hyl sul f anyl - propyl ) - 5Hf ur an-"2- one;

-[3-(4-tert- 5 - I¥E QP b-4ihydro
bl ek B Rl U AP R e
A AR Gt TR P K AR AR S R A

- Hydr -5-(2-net hyl sul fanyl -propyl )-3-((R) - (R)-2-phe
ﬁnFygj%F%propanecarbonyl)-_SFquran-Z-one;

ey 3 B e Lo RO s b 5Bt M ran-2-
3n&;2- (2, 3- D met hyl - phenoxy) - acetyl ] - 4- hydr oxy- 5- ( 2- met
hyl sul f anyl - propyl ) - 5Hf bran- 2-one;

SRR AU S0 A6 PRy Bpfy Rk B

4- Hydr oxy- 5- ( 2- et hyl sul f anyl - propyl ) - 3- ((2- phenoxy- but
ylrI;%mS)H%f (@rréﬁhylsg}ﬁ%}yl—propyl)y& (22,3 ,%)—/tleameghyl—rgyc?oproganecarbonyl) -

4L sVsms (2- net hyl sul fanyl - propyl) - 3-[ 2- (napht hal en
-1 -yl oxy)-acetyl]-5H furan-2- one;

lﬁ;—/ﬁg&%%— a&%g@g@ﬁl@%/rly?—%lrgpang:({% r%ﬁ}’dr)aiﬁglfa(n‘-‘ﬂ%ﬁ%%}{{d) B8 Yoran-2-

10 3mkA- (3, 4- D net hoxy- phenyl ) -butyryl]-4-hydroxy-5-(2-ne
t hyl sul fanyl - propyl ) - 5SHf uran- 2-one;

- - 13- ' - 13- - B (2 i .
él-é%c?%}%égge_cgﬁ%kgl;-%ﬁyg{ogﬁ-e 5y d?)-m@ﬁl%smf;nyq’ pkSpyIRS VLS D he;
4- Hyd -3-(3-IHindol -3-yl - [ ) -5-(2-net hyl syl
oty crih op G nsraRopH ) g oy 213 ARt -propy-SH-
Fudinydre- i soqui nolin-1-yl)-acetyl]-4-hydroxy-5-(2-net

hyl sul f anyl propyl )- 5H- furan-2-one;

3. Phanyd sp eyl 45U T Rl RN S b ARSI REGPY e
3-(3, 3- D phenyl - propi onyl ) - 4- hydr ox -5-(2-nethﬁ!sulfan

15 Yi-(pCodyhdeybbhityuy an-1gdome: 5-(2-methylsu fanyl-propyl)-5H-furan-2-one;
4-Hydroxy-5-(2-methylsulfanyl-propyl)-3-phenylacetyl-5H-furan-2-one;

4-Hydroxy-3-[2-(4-methoxy-3-methyl-phenyl)-acetyl]-5- (2-methylsulfanyl-propyl)-5H-

furan-2-one;

3-[2-(3,5-Dimethoxy-phenyl)-acetyl]-4-hydroxy-5- (2-methylsulfanyl-propyl)-5H-furan-

20 2-one;

3-[2-(2,4-Dimethoxy-phenyl)-acetyl]-4-hydroxy-5- (2-methylsulfanyl-propyl)-5H-furan-

2-one;

3-[2-(2,5-Dimethoxy-phenyl)-acetyl]-4-hydroxy-5-(2-methylsulfanyl-propyl) -5H-furan-

2-one;
25  4-Hydroxy-5-(2-methylsulfanyl-propyl)-3- (2-naphthalen-2-yl-acetyl)-5H-furan-2-one;
4-Hydroxy-5-(2-methylsulfanyl-propyl)-3- (2-phenyl-propionyl)-5H-furan-2-one;

4-Hydroxy-5-(2-methylsulfanyl-propyl)-3-(2-phenyl-butyryl)-5H-furan-2-one;



4- Hydr oxy- 5- ( 2- met hyl sul fanyl - propyl ) - 3- (2- 9H-t hi oxant
hen-9-yl -acetyl)-5H furan-2- one;
W®2(02/048851 | - Di hydr o- 5H- di benzo[ a, d] cycl ohept enpGF/EP2080@13245

tyl)-4-hydroxy-5-(2-

met hyl sul f anyl - propyl ) - SFquran 2- one;

?a%%@%ﬁ%ﬁ‘@ G RN h aphs N &- 2B o BRINY L 5-o- Rieetyeyea Rt propyl) -
6mdﬁ@%9iacetyl-5-cyc|ohexyrnethyl-4-hydroxy-5kkfur

an 2-one;

B1yebahexy ntehyl fadyl Bropyldshexyhenyt-phipionl ) SKA-fayacr Doyie;

-5H f ur an- 2- one;
/géyﬁir%’ !3 g?exéﬁlylsu%a% lypx)op% C.’)’P:&' I%h%’f;}i pr}glglngyl) %I-p?{ﬁiﬁr? %Yone;

4- Chl oro- N-[ 3-cycl ohexyl - I - (5-cycl ohexyl net hyl - 4- hydr o

5  4\HyRroRoe3 23-53dn¢tbmphwb)rproplonyl] -5-(2-methylsulfanyl- propyl) -5H-
Rirs@bhgfy! ) - propyl ] - benzenesul f onani de;
5- Cycl ohexyl nmet hyl - 3- (5- cycl ohexyl - pent anoyl ) - 4- hydr ox

-5H-f - 2- ; .
LT g poue g e pisny =T Rt ey b
feay2)oridt f ur an- 2- one; .
3-[3-(4-tert-Butyl -phenyl)-2-nethyl - propi onyl]-5-cyclo

e e R T T R
10 &xgh@eerey| - 4- hydr oxy- 5Hf uran- 2- one;
(2-{4-[3-(5- Cyclohexylnethyl 4- hydr oxy- 2- oxo- 2, 5- di hyd

Bg3iWL@R- B?utyll-l%] hyBpropionyl]-4-hydroxy-5-(2- methglsulfanyl—
0X0- Bropy enylcarbannylj-ethy - carbam c aci
PErRY bt yragst-apss

N-(2-{4-[3-(5-Cycl ohexyl net hyl - 4- hydroxy 2- 0x0-2,5-dih

ydipdrbiy-an2 nythyls@fangt-bydpyB-3-Bcpharybbutyiryl)-5H- furan-2-one;
- phenyl } - et hyl ) - benzenesul f onam de;

é I%h%rgﬁf RN%(%e%élsél%arérﬁ S;;f%i;“ygoi‘?% ('T@chylllen‘)]?I E‘%@Jp?éﬁ(arx%cé}ﬁonyl)
15 ﬁﬁtﬁymr3<nwo propyl ] - phenyl } - et hyl ) - 2- net hoxy- benzam d
L;lH%o%@BZml(QXﬁae&%ﬁ,z%h}n&yi 5c&5)1§~|5‘1{h%&’t|h9ﬁﬁlha3ﬁ|y} -ropybrsX-furan-

2- 0X0- 2, 5-di hydr o-furan oxo- et hyl ] -carbam c

¥ tert-butyl ester;
[2-(5-Cyclohexylnethyl-4-hydroxy-2-oxo-2,5-dihydro-fur
3P[232\3-Dimeths- plyahoay)y een ¢ by d Dxgxdet2etie syl sulfaribandryl) - SH-furan-
2CId tert-butyl ester ;

% Ami no- 3- (4- hydr oxy- phenyl ) - propi onyl ] - 5- cycl ohexy
Inethyl-4 hydr oxy- 5Hf uran- 2-one; conpound wth
20 drilpdrgsy-¢-@caethylsalfanyl-propyl)-3-(2- phenoxy-propionyl)-5H-furan-2-one;

4-Hydroxy-5-(2-methylsulfanyl-propyl)-3-(2-phenoxy-butyryl)-5H-furan-2-one;

4-Hydroxy-5-(2-methylsulfanyl-propyl)-3-[2-(naphthalen-1-yloxy)-acetyl]-5H-furan-2-

one;
4-Hydroxy-5-(2-methylsulfanyl-propyl)-3-(4-phenyl-butyryl)-5H-furan-2-one;

25  3-[4-(3,4-Dimethoxy-phenyl)-butyryl]-4-hydroxy-5-(2-methylsulfanyl-propyl)-5H-

furan-2-one;

4-Hydroxy-3-[(1H-indol-3-yl)-acetyl]-5-(2-methylsulfanyl-propyl)-5H-furan-2-one;



5- Cycl ohexyl nmet hyl - 4- hydr oxy- 3- [ ( 2- met hoxy- phenoxy) - ac
etyl]-5H furan-2-one;

WG 20p0ks8beXYy| et hyl - 4- hydr oxy- 3-[ (| H i ndol - 3- yPQFBE®DY013245
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] - 5Hruran- 2- one; _ )
5. Oycl ohexyl met hyl - 4- hydr oxy-32f (I - met hyl - | H-i ndol - 3-y

Do ER L bR Roaf PP B ey o e
yre; - acet yl } - 4- hydr oxy- 5Hf ur an- 2- one;
3-{[!-(4-Cnhl oro-benzyl)-5-nmet hoxy- 2- net hyl -1 H i ndol - 3-

A08L ]125 ihyd inolin-1-yl)-acetyl]-4-hydroxy-5-(2-methylsulfanyl-
J%(oﬁék§+ IY rOlSOqurloxy Sq-furg% 2- gne

propyl) -3t hap no?r@neoenzow) - met hoxy- 2- met hyl - | Hi ndol - 3
-yl ]-acetyl }-5-

$y% Yokt ity troky ke (- meyh)&tl-lfnm)rlqnoﬁyl)}ﬁ& furan-2-one;
5- ngﬁghegang?hyl 4- hydr oxy- 3- (i ndol -1 -yl -acetyl)-5H

%@9?1@#8 L S P A R S o e A TR
yl)-5H furan-2-one
5. r@yhmhwm@hﬁwlfwhpmw §-pYiothiarapthyn:- S Brrs iy 34 furan-2-
§ | )-acetyl]-5Hfuran-2-one;
%(5 CUor o- benzor ur an-3-yl)-acetyl]-5-cycl ohexyl net hy
hydr Q

5H- an-2- :
3 Cadopiy e spruRea P udehrtenssaerespksy skeRyT-4:
Ryeal o fa byl propan-52E-Giren-2-one; .
5- Cyclohexylnethyl 3- (3, 3-di phenyl - propi onyl ) - 4- hydr ox
Sl ?h%%%‘nﬂeﬁfb%Fﬁﬁ-%d%}f’“%mé e BB oy - 4 Rydr ox
y-5H f uran- 2- on

5 @;ﬁ&d@hﬁ%@ﬂ%ﬁﬂd@qlme(}wl‘flr}lﬁfw&%@fa? S OBfienyl - pro
pi onyl ] - 4- hydr oxy- 5H f uran- 2-one;

3: (e 1cﬁ@&@ﬂeﬂ@wgh@nwctd%réﬁ;nlp@alylbhyl54ewr@tyesa;ufummg/4on¢-

ydroxy 5 furan 2-one

3-SR T %'y%\g}lgepcgﬁ‘ne‘iﬁgF{-ﬁgﬁgﬁﬁéh)-mﬁ’m@io%yI ]-

5- Cycl ohexyl net hyl - 3-[ (9H f | uor en- 9- K -acetyl]-4-hy ﬂ
axghlokb- N f Bnydeherg: 1-(5-cyclohexylmethyl-4-hydroxy-2- oxo 2 5-dihydro-furan-

%:éﬁ?@ @@Z—ggogﬁgyden%%tsmwnaﬁn@éfd ohexyl net hyl - 4- hydr oxy-

5-B I | oh b 4- h
&- C$cq§}¥exylmet )(7:1 30(5e)c()?c? %?qul poerrll¥anoy1) éy Eyc?ro%y ?ﬁ-f Ay one,
5-Benzyl -3-[3-(4-tert-butyl -phenyl)-2-nethyl - propi onyl

15-&yhyklgiyethyl-4- HydoxR36(2enethyl-3-phenyl-propionyl)-5H-furan-2-one;
5- Benzyl 4- hydr oxy- 3-[ (2- met hoxy- phenoxy) -acetyl ] -5H-f

1 Imethyl-4-hyd 5H-
N B R A Wy et e
-fumn, 2-one;

5- Benzyl - 4- hydroxy-3-[ (I Hi ndol - 3-yl ) -acetyl ] -5H furan

) ﬁ{?—@ﬁBenzyloxy—phenyl) -2-methyl-propionyl]-5-cyclohexylmethyl-4-hydroxy-5H-

furan-2-one;

(2—{4-[3-(5—Cyclohexylmethy1—4—hydroxy-2—ox0-2,5—dihydro-furan—3-y1)-2—methyl-3-
oxo-propyl]-phenylcarbamoyl}-ethyl)-carbamic acid tert-butyl ester;

N-(2-{4- [3-(S—Cyclohexylmethyl-4-hydroxy-2-oxo-2,5—dihydro-furan—3-yl-)—2-methyl-3-
oxo-propyl]-phenyl}-ethyl)-benzenesulfonamide;
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5- Benzyl - 3- (3, 3-di phenyl - pr opi onyl ) - 4- hydr oxy- 5H f ur an
- 2- one;

wh2enz8g57 3- [ (9H- f | uoren-9-yl ) - acetyl ] - 4- hydr orgF/BEPLDU013245
an- 2- one;

Rac- 4- Hydr oxy- 3- ( 3- et hyl - sul}anyl propi onyl ) - 5- phenet

h H- 12
o okl &% 2 STy R S e
d‘ﬂgthylSHofcmeadspyI]—phmyl} -ethyl)-2-methoxy-benzami

Rac- 4- hydr oxy- 3- (2(R, S) - net hyl - hexanoyl ) - 5- phenet hyl -

1)-2-(5-cycloh 1 thyl-4-hydro 2ox025d1hdrofuran3—
@4%&9‘{}81(}%?})2 aZne(cz?Fc Oor? mA? Ryd royxy )g phenet hyl Y5H—f

yhr-2rpxp-cinadl —carbamlc acid tert- buty ester;
Rac 3- cycl ohexane- car bonyl - 4- hydr oxy- 5- phenet hyl -5H-fu
aB=Cy MR lmethyl -4- hydroxy—2 0x0-2,5-dihydro-furan-3-yl)-1-(4-hydroxy-

Yﬁﬁ( % Cé/tﬁyl? car%gmlggc% ‘Yert) butyf]ég e 9XY- 5-phenet hyl - 5H-

Rac 3-(4- cyclohexyl butyryl)-4-hydroxy- 5- phenethyl
f-(2-AmiRe Sakt-hydroxy-phenyl)-propionyl]-5-cyclohexylmethyl-4- hydroxy SH—

ﬁ?an - AR aRnaDE St -Feaay! acetyl - SH-furan-2-on

Rac hydr o henet h 2-0-tol
hCzc]@h@g/ylmet)}(l%/fl 4- h?rdroxy 3- %/(2 metfmxy pheno¥(y) ace%}l]ygl){ f?lran one,
Rac- 4- hydr oxy- 5- phenet hyl - 3- (2( R, S) - phenyl - propi onyl ) -

kdytohafidedes-hydroxy-3 3-[(1H-indol-3-yl)-acetyl]-5H-furan-2-one;
Rac- 4- hydr oxy- 5- phenet hyl - 3- (2(R, S) - phenyl - buty

Lot h%@rdawﬁﬁ@n&%ﬁﬂ‘é* PR drko-2-oncs
Rac- 3- [ 2- (2, 4- di met hoxy- phe

‘ 5@’@1%’})4@3@&5&&(@9%@@10 léﬁufd@ Al bagsd}-4-hydroky-5H-
Ragn§+1% (3, 5-di met hoxy- phenyl ) -acetyl ] - 4- hydr oxy- 5- ph
enet hyl - 5 f ur an- 2- one;

Rag. 4 Duflr oty 5 phenet Byl 5 3 b3nmie o AL APy s- S |

iﬁéﬂ%&ﬂﬂ%ﬁi@bh}lﬁl—l&u(a(n@—o@&) 2- phenyl - cycl opr opane
carbonyl)-5Hfiiran-2-one;

g&a{ﬁ gﬁ Ie%?cgﬁ)%/enzoﬂrgqg&ﬁgiy > n(e’%l(;ﬁ 18R @y‘irlj Q&’&M‘} ¥l)-5H

Reubo Wexplyreitlopt yi- Bydr o yRo ) furap?-oxgs- 3- phenyl - pr opi onyl ) - 5-
phenet hyl - 5H f ur an- 2- one;

Baéyc‘f'oﬂéiéﬂhi%m/y‘l 3-1ReH8L Syind3t-( 3t-aeeb) B Riraphamel ) - SH-f

tShqj‘ycl hycl 1 —%ﬁééxy—ﬁg-q%}/ndpngp ?—ggplon}ﬁS—Xi-I]-furaxp Be('ﬂl%

Rac- 4- hydroxy 3-[3- (3- et hoxy- phenyl ) - pr opi onyll]]
BeCitbheayinfetind-Rrdoowey-3-[ (2-methyl-benzofuran-3-yl)-ace 5H- ran -2-one;
Rac- 4- hydr oxy- 3- [3 (4 nmet hoxy- phenyl ) - propi onyl ] - 5- phe

c m r fur ;

@gydlﬂ?dilgé‘ﬂgé‘% a e}.}rhe% >ﬂrc)lo}rlaerxglpl eé}ﬁyg}lél] hyd ﬁ))%i rSngy an-2-one;
phenet hyl - 5H f ur an 2

Aaficn2g b hinnber s YBLﬂC9‘lY8p5r1@f?}thx>ﬂ{“Rt}§} AR n- R dprRgRy e

] - 4- hydr oxy- 5- phenet hyl - 5Hf ur an- 2- one;

Racydohekylrdetliyl}30(33- ﬂttﬁiaﬁ‘i’l)prapiﬁnﬁ))—mm&ympHo@rm9+opeA-
hydr oxy- 5- phenet hyl - 5Hf ur an-

5-Cyclohexylmethyl-3- (2,3-d1pheny1—prop1onyl) -4-hydroxy-5H-furan-2-one;

5-Cyclohexylmethyl-3-{3- (4—ﬂuoro—pheﬁyl) -2-phenyl-propionyl]-4-hydroxy-5H-furan-

2-one;

3-(2-Benzyl-3-phenyl-propionyl)-5-cyclohexylmethyl-4-hydroxy-5H-furan-2-one;
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2-one,
4- Hydr oxy- 5- phenet hyl - 3- (4- phenyl - butyryl ) - 5H f uran- 2-

3-[4-(3, 4- D net hoxy- phenyl ) - byyyryl ] - 4- hydr oxy- 5- phene
t hyl - 5H f ur an- 2- one;

3? Lﬂr:%% ?ng_f%% —:e%'eﬂlgyl)nye BB EPnéap)-pRGELNI)-5 2y ABRESIHMhy1PBhydroxy-

Rbdugntyareoxy- 3- [ 2( R S) - ( 6- met hoxy- napht hal en-2-yl ) - pr
opi onyl ] - 5- phenet hyl - 5Hf ur an- 2-one; 3-

4-C2c10688 MhetRAPN O8l- 8odenYd-Y1)-acetyl]-4-hydroxy-5H-furan-2-one;
-a%étf%?-4-ﬁgdrg?y-5-phene?hylfgkkfuran-z-one;

iR S St B Gl AR sthorkdah - 2SRV 1 -4
4- Hydr oxy-3-(2-1 Hindol - 3-yl -acetyl ) -5-phenet hyl -5H-fu
F-Ben3d-8ngclohexanecarbonyl-4-hydroxy-5H-turan-2-one;

Rac- 4- hydr oxy- 3- (3-1 H i ndol - 3-yl - propi onyl ) - 5- phenet hy
%gﬁﬂ_ﬁf a4 2 A05, l—p(hrgzn?;l)—2—methyl—[propionyl])—4—hydroxy—5H-furan—2-one;

droxy- 3-] apht hal en-I' -yl oXy) - acetyl'] - 5- phen
et hyl - 5H f ur an- 2- one; _
%&égzyl-éé@rwﬁ-iﬁymﬁﬂmmpéﬁwsﬂzf-cwléﬁ&;@‘if%f-“&ﬁ%‘}?ét hyl -5

H- f ur an- 2- one;

RaendA-32418 clohedil by dirg)-BFhydirenzid [ farabl 2pokohept en- 5-yl
-acetyl)-4-hydroxy-5- phenet hyl -5H furan-2-one;

G54 dr ox¥- D1PRE |13 LDt Bl gxanthen- 9- yl - ace
fﬁ?ﬂl@% El‘lgyl'cll?éﬁf_ g:[@ﬁ tﬂ?&o@é yli3 age%yl? B Rir X 5

Rac- 3- (2-9H fl uoren-9-yl -acetyl ) -4- hydr oxy- 5- phenet hyl
5-Bentyldai3. 2diphenyl-propionyl)-4-hydroxy-5H-furan-2-one;

Rac- [ 2- (4- hydr oxy- 2- oxo- 5- phenet hyl - 2, 5- di hydr o- f ur an-

3¢hyl 3¢ RoS) fiup bRy lyl Ra @A P Ui oxycsH Farihc2-ané;d

tert-butyl ester; . ~
ReCa 31l B 0525 MR- KGRI bibns B MR, P ANEDGH Bt
[1 (R - Benzyl - 2- ( 4- hydr oxy- 2- oxo- 5(R, S) - phenet hyl - 2, 5-d

Rah§d2R,$)#-dim&hylt penarmybet-hydioxy-Gaphsasthyl- ld; fyran-2-one;
tert-butyl ester;

3 = AN NoyR-Pf - j Lok d .- ph
ﬁg%ﬁ%@ ﬂ%ﬁ%h@%&l RAQROANS  PhreftetRYIIs 1 R Rof);- Phe

R i

-carbamc acid tert-butyl ester;
Rbé-S)cytléhBanzyhiboyylbehgdidoxy-3- i Henkthyl-oKyfuParo2@ns{ R, S) - p
henet hyl - 2, 5-di hydr o-furan-3- yl)-2-o0xo0-ethyl]

G253 Lg -4* €5 pfikn -5H-furan-2-one; A
Fgfég??§a§§%§§ %aliée z¥+§€%&?%§%§%roxyfg?ox%?%(R,S)-p
henet hyl - 2, 5- di hydr o- f ur an-
Rac-3—(4-cyclohexyl—butyryl)—4—hydr0xy-5—phen¢thyl—5H—furan—2—one;
Rac-4-hydroxy-5-phenethyl-3-phenylacetyl-5H-furan-2-one;
Rac-4-hydroxy-5-phenethyl-3-(2-o-tolyl-acetyl)-5H-furan-2-one;
Rac-4-hydroxy-5-phenethyl-3-(2(R,S)-phenyl-propionyl)-5H-furan-2-one;
Rac—4—hydroxy—5—phénethyl-3—(Z(R,S)-phenyl—butyryl)—SH-furan—Z—one;

Rac-3-[2-(2,5-dimethoxy-phenyl) -acetyl]-4-hydroxy-5-phenethyl-5H-furan-2-one;

Rac-3-[2-(2,4-dimethoxy-phenyl) -acetyl]-4-hydroxy-5-phenethyl-5H-furan-2-one;

PCT/EP2004/013245
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20

3-yl)-2-oxo0-ethyl] -carbamic acid tert-butyl ester;
Rac- 3-[ 2( R, S) - am no- 3- (4- benzyl oxy- phenyl ) - propi onyl | -

wa@ 200305838y - 5- phenet hyl - 5Hf ur an- 2- one; PCT/EP2004/013245

2- (4- Hydr oxy- 2- oxo- 5(R, S) - phenet hyl - 2, 5- di hydr o- f ur an-
3-carbonyl)-pyrrolidine-1(S)- carboxyllc acid
4 ' 1)-acetyl]-4-hydroxy-5-phenethyl-5H-furan-2-one;
BRI HL A R G
) - 5H f ur an- 2- on
%rcwmosy Scahwawaz;@zphf%l propioaBe BN 2-80y dr o- f u
ran- 3- car bonyl ) - pi peri di ne- 1-carboxylic acid

1 81yidr bty phesdtefl:3-((R)-(R)-2-phenyl- cyclopropanecarbonyl) -5H-furan-2-one;
Rac- 4- hydr oxy- 5- phenethyl 3(R S) - (piperidine-2-carbony

B f,ur an- 2- on
géiggvﬂmqusHhﬂvgw%gf3glsigh§1 ﬁgﬁg#%QFlgngn Wdr o-fu
ran- 3- car bonyl ) -3 4-di hydrol H
Reo4 duydnudyt ne2(R.So-dwBomsyt3-ehemi @rqmwsﬂbétmen@bﬂeﬁ -furan-2-one;
Rac- 4- hydr oxy- 5- phenet hyl - 3(R, S) - (I, , 4-tetrahydro-i

9&141 L d385-Bh&REBBY(3) mOtdfyly Ayl BBT,-fu 2-one;
ﬁ }Hg gﬁexgnecarboﬁgfn 5?§n§ SP(S pﬁzhyﬁngropyl)

ggﬁ}a@?qégﬁE@-K%—mwrahemg)mﬁsw:%-P%%ne&wéﬁyf{-.f‘m-pme’

Raf-3-Hyrdar 3-{ B(3-yetiphgrpHenyl2-prepingyl] Hrwsinethyl-pH4furard? one;
Xy-5-(3- phenyl - propyl ) - 5Hf ur an- 2- one;

ﬁ'am %y:—%- iﬁll Mypl@ﬂ?l'? Pt¥pioRRESBYpHenetHyR s RO -2 Rne;

ropyl
4- Hydr oxy IFLlndoI etyl

3-
Bycé#f@r%ﬁur%(}é(ﬁ@ phenyl)- proplon}éﬁ 4- hycﬂroxy- - gr?&ﬂ}/l SRR Yl 2-one;
3- (3, 3-Di phenyl - propi onyl ) - 4- hydroxy-5-(3 phenyl - propy °
IRhe SHAE UrRf-Rrt@nstienyl)-2(R,S)-methyl-propionyl]-4-hydroxy-5-phenethyl-5H-

- H Fl uoren-9-yl)-acetyl]-4-hydroxy-5-(3-phenyl -pro
§§%§1 Fur an- 2- one;

Fwdrox - 3-(3-net hyl sul fan I-proplonylﬁ - (3-nor phol |
Rad-3y| &@Fd@qﬂo)plﬁﬂylf)tﬂr(gﬁé ’Lmetgﬁeproplonyl ydroxy-5- phenethyl 5H-
3- Cyclopropanecarbonyl 4- hydr oxy-5- (3-norpholin-4-yl-p

%&fo ondt furan- 2- one;
r oxy- 5- (3- mor phol i n-4-yl -propyl )-3-(2,2,3

3 te ramet hyl - cycl carb furan- 2- one,

T S ePg%ﬁb§zE6$FﬁY gq%%§W?“ ~P¥%Bt r ahydro-fu
ran 2-carbonyl ) - 5H f uran- 2- one
3-[4-(3,4-Dimethoxy-phenyl)-butyryl] —4-hydroxy-5—phenethyl- 5H-furan-2-one;
4-Hydroxy-3-(2-naphthalen-2-yl-acetyl)-5-phenethyl-5H-furan-2-one;
Rac-4-hydroxy-3-[2(R,S)-(6-methoxy-naphthalen-2-yl)-propionyl]-5-phenethyl-5H-
furan-2-one;

3-[(2-Acetyl-naphthalen-1-yl)-acetyl]-4-hydroxy-5-phenethyl-5H-furan-2-one;

3-[2-(2-Acetyl-1,2-dihydro-isoquinolin-1-yl)-acetyl]-4-hydroxy-5-phenethyl-5H-furan-

2-one;
4-Hydroxy-3-(2-1H-indol-3-yl-acetyl)-5-phenethyl-5H-furan-2-one;

Rac-4-hydroxy-3-(3-1H-indol-3-yl-propionyl)-5-phenethyl-5H-furan-2-one;



3- Cycl ohexanecar bonyl - 4- hydr oxy- 5- ( 3- nor phol i n-4-yl - pr
opyl ) - 5H f ur an- 2- one; ( P P

W®2(02/08861 ohexyl - acetyl ) - 4- hydr oxy- 5- ( 3- nor phoPCTEE2094/013245

10

Dropyl ) - 5H- f ur an- 2- one;
3-(4-Cycl ohe?yl butyryl)-4- hydlroxy 5- (3-nor phol i n-4-yl
pro ran
b e e e R L T
RabpdBoxgipbertd-propiphyd) drbydlr gy- pobpyatyFH-RBRENIRS pr op
i onyl)-5Hfuran-2-one;

iﬁ% %I @31 J]Damﬁanpm - BH&MS] A djRE@septends -y el ol 4 rydBoxyes-

£ - 5Hf ran-2-one

@ pzﬁb lﬁﬁt 8% - phenyl ) - acet yl | - 4- hydr oxy- 5- ( 3- nor
phol i n- 4 yl - propyl ) - 5Hf uran- 2-one;

Kb 2~ hydir 4xyD5 phicheyl- plo gl ﬂuimeﬂyeh]%ﬂ-mwos&;f fgrang2-ane
pholln 4-yl - propyl) 5Hf ur an- 2-one; 4-Hydroxy- 3-

A d(ZI;IgII#WE oq\ér;n o 4y é‘fkli)&h@n%fb E&?H{%tié 1- 52H gtl}]rém 2-one; -
rRaIcl_E/ FI MM gea;l;q%)éé]mf DS b D R Y i R ) TR 2 0x0-
‘WE ABYmR: ARt @RURNG dsfer;4- Y1 - propy! ) - 3- (3- phenyl - buty

H-f ur an- 2- one;

oA R R Bq‘%ééyﬁ%%@gﬁ9-5)%”9{&%@1?5-}9%9%2%5&( 3

4- Fydroxy 5- (3-nor phol i n-4-yl -propyl )-3-(3-mtolyl -
A1 Ry Bdnz5kL f(dstgds Byedrexo-5(R,S)-p enethyl 2,5-di-hydro-furan-3- yl) 9-ox0-

heéWﬂ—c%%Xﬁmc ic%d{eﬁsﬂwgt;é%nf’hgng!q)e pf opi onyl ] -5-(3-norp

'4- Hyd
3 I(;%(B[)SAXIX 2h§§)§$$pl}gg)¥h pg%ggé%,) 5(%CS%t1;ixeLet?1yl( %—I%ra’% 9. one;
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25

4- Hydr oxy- 5- ( 3- mor phol i n-4-yl - propyl )-3-(2-mtolyl oxy-
aﬁfctyll(kﬁ§khf5éﬁ%fﬂo£fm& 1)-2-(4-hydroxy-2-oxo-5-phenethyl-2,5-dihydro-furan-

dr oxy- 3- 2- et h h
it R p y<ra§baswﬁaﬁi%“ %ﬁgﬁﬁ%af?t Yy o (S-morpho
3- Di et hyl - phenoxy) - acet yl | - 4- hydr oxy- 5- ( 3- nor phol i n- 4
- J(S P4 Pyt 2ytdBipfhenayt)-2 A4 drydroxy-2- oxo 5(R,S)-phenethyl-2,5- d1hydro furan-3-

yl)-2-oxo-ethyl]-carbamic acid tert- butyl ester;

[1(R)-(4-Benzyloxy-benzyl)-2- (4—hydroxy-2—oxo-5(R,S)—phenethyl-Z,5-dihydro—furan-
3-yl)-2-oxo-ethyl]-carbamic acid tert-butyl ester; -

Rac-3-[2(R,S)-amino-3-(4-benzyloxy-phenyl)-propionyl] -4-hydroxy-5-phenethyl-5H-

furan-2-one;

2-(4-Hydroxy-2-ox0-5(R,S) -phenethyl-2,5-dihydro-furan-3-carbonyl)-pyrrolidine-1 (S)-
carboxylic acid tert-butyl ester;

4-Hydroxy-5 (R,S) -phenethyl-3-(pyrrolidine-2(S)—carbonyl)-5H—furan-2—one;

Rac—2(R,S)—(4—Hydroxy-2-oxo—5-phenethyl-2,5—dihydro—furan—3-carbonyl)—piperidine—
1-carboxylic acid tert-butyl ester;

Rac—4-hydroxy—5-phenethyl-3(R,S)-(piperidine-Z—carbonyl)—5H—furan-2—one;



4- Hydr oxy- 5- ( 3- nor phol i n-4-yl - propyl ) - 3- (4- phenyl - buty
ryl)-5H furan-2-one;

W@ 20dpass3%y - 5- ( 3- nor phol i n- 4-yl - propyl ) - 3- ( 2- napdit/hrd0eH6013245
2-yl -acetyl)-5Hfuran-2-one; 129 -
4- Hydr oxy- 5- ( 3- nDrphoIin 4-yl -propyl ) - 3-[ 2- (napht hal en

%r?{{ﬁ @@f* gy(%r?%( #F t}fy¥ai: e?fh}ysho fu(r ol ramcraf) Y |1 n3- o4 dibydro
yH 1@(5-qpyio)1n5-lﬂ-<famb(myhc2a@¢h eert- butyl ester;

4- Hydr oxy- 3- (3-1 Hi ndol - 3-yl - propi onyl ) - 5- (3- nor phol i n :
rdc Ny Y ér?'el’cé?l-ll-r ahydro-isoquinoline-3-carbonyl)-5H-
E'a‘{%h(’@;(%@eﬁ’f‘ , (??E;gﬁégrz?otﬁﬂﬁ n}c’)I i n- I%yl) acetyl]- Y)
furgahZosmes 5- ( 3- nor phol i n-4-yl propyl)- 5H furan-2-one;

3- (3, 3- D phenyl - propi onyl ) - 4- hydr oxy- 5- ( 3- nor phol i n- 4-

5 ¥le eraBNdxhn &l dnyRa-13desx§; 5-(3-phenyl-propyl)-5H-furan-2-one;
4- Iglroxy 5- (Sdrrﬂgrpr%ﬁn 4-yl - propyl)-3-(2-9Ht hi oxant

e@z@x%o*ﬁéﬁev?%@w LhLHR 52@@%?7131’%2@& jranone,

yl) - 4-hydroxy-5Hf uran
ey(@mhe&mybphmyanymeahm@mwlk Arsidmgry-B-(ybrdl Ry g)-5H-

one;
@{aﬁ% %ohexyl but yryl) - 4- hydr oxy- 5- met hyl - 5- phenet hy
| - 5H f ur an- 2- one : .
- Hadrony del @l by phray Yyl PR BPYH SR P
Xy-5- et hyl - 5- phenet hyl - 5Hf ur an- 2- one;
10 4 Hydioyy- 1 Hedobs fybacenytien phemt grgbi)-5Hnrany P-9eph

enet hyI 5H f ur an- 2- one;

LR DU RRR okl - AP propfRt St fofamPheRa!

WE(9H%FBQ$$S§D o 0{)|4? ﬂ)Xcllr)ox;} 5h dlgh%)r(l% propylt)rg)ﬂ furagrhegget;

3- [(9H— FI uoren 9- yI) acetyl ] -4-hydroxy-5-net hyl - 5- phen

et Pwd - f_ (8- @t/ 1QiM@ayl-propionyl)-5-(3-morpholin-4-yl-propyl)-5H- furan 2-
3- Cycl ohexanecar bonyl - AF hydr oxy- 5- phenet hyl - 5- phenyl -

H3®ur an- 2- one;

4- Hydr oxy- 3- [ ( 2- met hoxy- phenoxy) - acetyll 5- phenet hyl -
15 -ﬁh:@ﬂlbbr(ﬁslalnédaﬂmnyﬂ-4dwdroxy—5 (3-morpholin-4-yl-propyl)-5H-furan- 2 -one;
4- Hydr oxy- 3- [(I H i ndol - 3-yl ) -acetyl ] - 5- phenet hyl - 5- phe

n 4- 1)-3-(2,2,3,3-tetramethyl-cyclopropanecarbonyl)-
Xk{y%gt’&%ﬁ ny g?%npl cyn)?lropy) h)Sd’r OXy- s. phenyet?; p5 phe

n3t- fEH-nf-ZnOaﬁrz one; or
3-[(9H Fl uoren-9-yl)-acetyl]-4-hydroxy-5-phenet hyl -5-p
henydr 84543 ahordhome 4- y_l'npram&) BQt“qnmhmioeifur:imercaﬂmnly]a 5H-furan-2-
according to claim6, which
RS 4- hydr oxy- 5-i sobut yl - 3- [(9H—t hi oxant hen-9-yl) - acet
yl]-5H furan-2-one;

20  3-Cyclohexanecarbonyl-4-hydroxy-5-(3-morpholin-4- yl-propyl)-5H-furan-2-one;

3-(2-Cyclohexyl-acetyl)-4-hydroxy-5- (3-morpholin-4-yl-propyl)-5H-furan-2-one;
3- (4—Cyclohexy1-butyryl);4—hydroxy-5-(3—morpholin—4-yl—propyl)—5H—furan—2-one;
4-Hydroxy—5—(3-morpholin—4—y1-propyl)-3-phenylacetyl-SH—furan-?.—one;
4—Hydroxy-5-(3—morpholin—4—yl—propy1)-3-(2—pheny1-propionyl)-5H-furan-2-one;

25 3-[2-(3,5-Dimethoxy-phenyl)-acetyl]-4-hydroxy-5-(3 —morpholin-4—yl-propy1)¥ 5H-

furan-2-one;



3-[3-(4-tert-Butyl -phenyl)-2(R
S) - et hyl - propi onyl ] -5(R, S) - cycl ohexyl net hyl - 4-

whyaso388sb5H- f ur an- 2- one; PCT/EP2004/013245

10

15

20

25

5-Chloro-N-(2-{4-[3-(5(R S) - cyl%ohexyl met hyl - 4- hydr oxy

- 2- 0x0- 2, 5-di hydro-furan-3- °~ )

Y S BnenyD %8 AT LRYA P BHnb st 525 BB ) S
Ragn-3-&yel| ohexyl net hyl - 4- hydr oxy-3-[ (I Hi ndol -3-yl ) -ac
etyl]-5H furan-2-one;

- 8- I - bodibsdsuar O WLA-v1-bFd n
PG R AR e by Oy o GL R RARAN. Ay phoppRIOH
Raen3-ene| ohexyl net hyl - 3-[ (9H-fl uoren-9-yl ) -acetyl ] -4-
hydr oxy- 5H- f ur an- 2- one;

AGv B S L ¢ -FRirplydlind 4 1)-
%&Eﬁkﬁﬂ?ﬁ(@%@gﬁgy 23R&hyll phebyl) yaektph escy3-mtrply Hyygropyl)
SHRUSID-BetTEy| - 3-[ 3- (4-tert - butyl - phenyl )-2(R, S) - met hyl
- propi onyl ] - 4- hydr oxy- 5Hf ur an- 2- one; . ,
RatdydroRy-0F (Gx(#-BefhoRy-pheryb) propiramytixy(3-aeephbin-4-yipserith SH-

| - S?L f uran- 2- one;
ﬁéré‘-l' “RYGr oxy- 3-[ (1 Hi ndol - 3-yl ) - acet yl | - 5- phenet hyl - 5
Hf uran- 2- one, ) .
Raldy&:og:533dingrrehelin=4vlopsiopiy 13y Gaphapart-Breyrd)-sHefistgrons:

H-f ur an- 2- one; :

Fsafa-fk,ilmlh@mbxﬁpﬁaéﬁ;}w-pﬂﬁmnyﬂ-th)/dmgtsyB}Hﬁmélﬂ}lmhmquwl)-SH-
ropyl)-5Hf aran-2-one; or

RAEN3Z-PRYH- | uor en- 9-yl ) - acet yl | - 4- hydr oxy- 5- met hyl - 5-
phenet hyl - 5Hfuran-2-one. 8. The compound of fornula |

af- Hedsixm 51(3- wloepeilin- 43l prapyhido (o -tedd - prapiongh) ralil -furpp-2c0nes
OHN/r (CHR4 )n-(CR5R5' )p-R3 gH | X (CR6R6')m R2

881y B3R Rbeni®p-prdfRonyl R6-(3 Reorphlin 4-fAnstopyl)-5H-
\gfpggig}edf%?’r%ha ﬁﬁmce al 1?n}§ﬁg %E%?Ynggéuti caﬁ A accgg?agi/e
dutans2toper eof , with the exception that the conpound is
not 3-acetyl -4-hydroxy-5-isobutyl-1,5-di hydropyrrol -

%—%ﬁrox@;ﬁhﬁ(?ﬁf&ﬂﬁﬁ?%f@ﬁoﬁ@kﬂﬁ&ﬁ-ﬂ—(B—ﬁmﬂmiimg—yi—pr@}’ai-?fﬂ—furan-
82_Orv1\/cp_er ein RL is aryl;

4-Hydroxy-5- (3-morpholin-4-yl-propyl)-3-(2-m-tolyloxy-acetyl)-5H-furan-2-one;

4-Hydroxy-3-[2-(2-methoxy-phenoxy)-acetyl] -5-(3-morpholin-4-yl-propyl)-5H-furan-

2-one;

3-[2-(2,3-Dimethyl-phenoxy)-acetyl]-4-hydroxy-5-(3-morpholin-4-yl-propyl)-5H-

furan-2-one;
4-Hydroxy-5—(3—morpholin-4—yl—propyl)-3—(4-phenyl—butyryl)—SH—furan—Z-one;
4-Hydroxy-5-(3-morpholin-4-yl-propyl)-3- (2-naphthalen-2-yl-acetyl)-5H-furan-2-one;

4-Hydroxy-5-(3-morpholin-4-yl-propyl)-3-[2-(naphthalen-1 -yloxy)-acetyl]-5H-furan-

2-one;
4-Hydroxy-3-(2-1H-indol-3-yl-acetyl) -5-(3-morpholin-4-yl-propyl)-5H-furan-2-one;

4-Hydroxy-3-(3-1H-indol-3-yl-propionyl)-5- (3-morpholin-4-yl-propyl)-5H-furan-2-

one;



R2 isH, R3is -SCH3,Ra O , wherein Ra is H or |ower
al kyl, Ris lower alkyl, heteroaryl, -OC(CH 3)3 or

w@eoos/0588berei n the aryl ring is unsubsti t ut ed BCT/EP2004/013245
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20

substituted by | ower alkyl, oalkyl,mherein t he
cycloalkylrlng IS unsubstltut g or substituted by

| ower al k roc cIo ' :

at a1 oyt o Ry S R O UDSt LD b SRR G Rl 4
pyl) GPOEfahis)- 03¢ aryl wherein the aryl ring is

unsubstltuted or substituted by | ower al kyl, al koxy,

Y, r t
3y Se chibtal s Blsbl 9&%@’ 9%% gha ﬁ%f??’“’???gﬂ?? one
unsubsti t ut ed substltuted Xy
ey drory-6H3-thernbobardy YRRy 3s ZLF??I% d’B’é’E‘P‘ttBPE - é/tYl') 5H-furan-2-
%HFstltuted by I ower alkyl, -COOC(CH 3)3 or by
hal’ogen substituted benzyl, or for the non aronatic

rlg;q 011;6 flﬁségjjﬁil ﬂ%ﬁ%sgmﬁk%@f%y&%§ﬁ44 hid[rbgcy—l'i%gan—}one;

benzyll R5,R5'" are H R6,R6 are HL mis 2; nis Oor 1;
anlydboliesar@cartbongl- @hy@n;oxmdmpmw@bemthﬂaﬁﬂ faapehPRbI e

salts thereof. 10.The conpound of formula Ib of claim

M%LV\E? cﬁlﬁg(y t'l}_?%' ?Tlgéﬂ Bzm'eﬁlyl'—"é pR3néthyl- §€HGran, 2-one;

i's net hyl,
rrol

o roR b s Yalsaxsglpp¥h-t4é1aYﬁﬁ 8- Bpfin-bhenethyl-st-
GY&hoabkyl . wherein the cycloal kylring is unsubstltuted

or substituted by nethyl,
4-Hydroxy-3-[(2-methoxy-phenoxy)-acetyl] -5-methyl-5-phenethyl-5H-furan-2-one;
4-Hydroxy-3-[(1H-indol-3-yl)-acetyl] -S—methyl—S-phenethyl-SH-.furan-2—o‘ne;
3—(3,3—Dipheny1—propionyl)—4-hydr0xy—S-methyl-S-phenethyl—5H-furan—2—one;
3- [(9H-Fluoren—9—y1)—acetﬂ] -4-hydroxy-5-methyl-5-phenethyl-5H-furan-2-one;
3-Cyclohexanecarbony1—4—hydroxy-5—phenethyl-5—pheny1—5H-furan—2—one;
4-Hydroxy—3—[(2—methoxy—phenoxy)—acetyl]—5-phenethyl-5—pheny1—5H-furan-2—one;
4—Hydroxy-3—[(1H—ind01—3-yl)—acetyl]—5-phenethy1-5—phenyl-SH-furan—Z-one;
3—(3,3—Diphenyl—propionyl)—4—hydroxy—5—phenethy1—5—pheny1-5H-furan-2-one; or
3-[(9H-Fluoren-9-yl)-acetyl] -4-hydroxy-5-phenethyl-5-phenyl-5H-furan-2-one.

7. The compound of formula Ia according to claim 6, which is

Rac-4-hydroxy-5-isobutyl-3- [(9H-thioxanthe;1-9—yl) -acetyl]-5H-furan-2-one;

3.[3-(4-tert-Butyl-phenyl)-2(R,S)-methyl-propionyl] -5(R,S)-cyclohexylmethyl-4-
hydroxy-5H-furan-2-one;

5—Ch10ro-N—(2-{4—[3—(S(R,S)-cyclohexylmethyl—4—hydroxy—2-oxo—2,5—dihydro—furan-3-

25 yl)-2(R,S)-methyl-3—oxo—propyl]-phenyl}—ethyl)—2—methoxy—benzamide;.



het erocycl oal kyl , wherein the heterocycloal kyl ring is
unsubstituted or substituted by - COOC(CH 3)3; aryl,

wobmsesssst he aryl ring i s unsubstituted or subeti/EPI08€013245
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20

by methyl, tert-butyl, nethoxy32benzyloxy or for the
non aromatic part of fused ring system al so by oxo,

e | S t
Red royongo atb%k—%—%w%so%@?@%&d?ﬁ 5’? Jc%aﬁslfﬁi’%nna%%
unsubstituted or substituted C}&
Bac-bycydiohtxybmethledd {1-(4-flypro- lmnzrl&l&n@o}rérvlh?% i4chYdr°XY 5H-
Eﬁrﬁé$gngused ring systemal so by oxo; R4 is H
£ -NHCOCH 3, amino, - NHCOOC(CH 3)3, phenyl or
benzyl R5, R5'

Rec araelonpi et 54 BF- toreind S e WAEkDi gy - fosdn Fones

acceptable salts thereof. 11. The conpound of fornula
IRac BCEartdidlP-yioadetyd)- aciflohamglemeathyl- 4Ry droxphBRfpran-Ronies
H, R3 is -SCH3, -NHCOCH 3, - NHCO phenyl,

;?W.B%? Gy o&%%t&l; phe}q&@%@&éﬂh&l pro 10 pr4o Bg%r)?f(y 5H-

Turmetrphe;cycl opr opanyl ,
cycl ohexanyl , 1-tert- butyloxycarbonylpyrrolidine 2-yl,

Rder hgi-ﬂ)%}l 92‘{Yﬁ?r[é@l%6§7|-[ﬂ‘ieﬁ6ﬂ)ddc@@}]25 yhenethyl-5H-furan-2-one;

etrah dro-furan-2-yl,” phenyl, toluenyl

diert “ty:z] e[m}ﬁ'lngﬂ béxggig}yoﬁﬁﬁ@ Miy1-5H-furan-2-one;

3 4- dlnEthoxy phenyl, napht hal ene- Zdé
Raeed- @Xyl[}&mhy]hmio@mnyﬁ -4rhydi@xpRephien - pHyflran-2-one;
2- met hyl - phenoxyl, 1,2 5-trinmethyl-1H pyrrol e-3-yl,

- 1 11-5-(3-phenyl-propyl)-5H-furan-2-one; or
SRS} BV ace 5 -pheny-prop
Rac-3-[(9H-fluoren-9-y1)-acetyl]-4-hydroxy-5-methyl-5-phenethyl-5H-furan-2-one.

8. The compound of formula I of claim 1, wherein said compound has the formula

Ib
o o
SN (CHR#),-(CRSR9),-R?

R Ib
N(crepe), ®¢ OH

wherein R, R%, R®, R, R, RS', RS, R6’, m, n and p are defined in claim 1,
and pharmaceutically acceptable salts thereof,

with the exception that the compound is not 3-acetyl-4-hydroxy-5-isobutyl-1,5-dihydro-

pyrrol-2-one.

9.The compound of formula Ib according to claim 8, wherein
R'  isaryl;
R® isH;

R’ is-SCHs,



1-yl, 3-methyl-furan-2-yl, indol-1-yl, |Hindol-3-yl,
(4-fiuoro-benzyl)- | Hindol-3-yl, isoquinoline-3-yl,

W@ 20bsasdsydr o- | H i soqui nol i ne- 2- car boxyl i ¢ aci dPCT/EP2004/013245
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tert-butyl ester, thleno[2 3- c%?yrldlne 7-yl,
benzo[ |, 2, 3] t hi adi azol e-5-yl,

di hydr o- benzofuran 7-yl, 2- benzo[b]thlophen 3-yl, or
carbaz%l-9 yl, R4 is H nethyl, -NHCOCH 3, am no,

-NHCGG&&?H 3)3 phenyl or benzyl R5 R5 are H R6,R6

are H, is 2, nisCor 1; and i or 3; aTd
phar macelt | cahereiadt dptlapilewe &p(t)’b K h%lpé’éﬁ‘ phepgr@aryl, -OC(CHs)s

co ”Dgxuﬂgl Qhefedt fdlagyl g acERuBiAdQr GhigtRuted byuwadt alkgl,
3-(3- nethylsulfanyl propi onyl ) - 5- phenet hyl -

5 dlh pyrrql
3 oy pbbatisea B AT e BB Bt g
mmlpyrrol 2- one;

droxy-3- (I -met hyl - cycl opr opanecar bonyl ) - 5- phenet hy

dih Yiha 1 bstituted or substituted

o vy B YA b A P Reroerdoaliol ing s unsgbeiteied o bt
|, 5- by RS ﬁnl-z one;
3- (4- Cycl ohexyl - butyryl) 4- hydr oxy- 5- phenet hyl -1, 5-di h
yd ro aBrY rvﬂfélrelg't 1 ring is unsubst1tuted or substltuted by lower alkyl, alkoxy,

droxY g? E I-SH%1 |enqk%u 3 J I.din % car bo
ny| ) Fnzg WW f)yglil e tlc(Pﬁlét sed rim system also y 0XO0,
4- Hydr oxy- 3- (5- met hyl - pyr azi ne- 2- car bonyl ) - 5- phenet hyl

-1, Satliléwygiwherpitr thelary2 rinp & unsubstituted substituted by alkoxy, or
4- Fydroxy 3- (|squ|noI|ne 3-car bonyl ) - 5- phenet hyl -

g [ hégﬁ&ﬂ%{)}; %‘ﬁg @}ge }ée%%rf)aryl r1n%15 unsubstl_tuA:t?d or substltuted by lower

net hylkyl, ~-6OQ1G{§ditsde gryhyrhalagen s@qgtute&l benzyl, of 9 }%(e non ePromatlc part

4- Hy diF gi¥d Bnk %mﬂ§ﬁ§%bb§@hﬁn 2- car bonyl ) - 5- phenet hyl -
5- di hydr o- pyrrol - 2- one;

?é‘)t (hsps H%Vé [h];?ﬂlr g[{?é%q, 3? imlrgoﬁ rﬁ%&cﬁ‘cﬁ%?,ra‘%y Yor %er%f‘
4- Hydr oxy- 5- phenethyl 3-(I,2,5- trlnethyI-IFprrroIe-S-
®iiBapyH) - | , 5- di hydro-pyrrol - 2-one:

RG,RG’ are H;

m is2;

n isOorl;and

P is0, 1,2 or 3;

and pharmaceutically acceptable salts thereof.

10. The compound of formula Ib of claim 9, wherein
R'is phenyl;
R?is H;

R*is -SCHs,
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4- Hydr oxy- 5- phenet hyl - 3- phenyl acetyl -1, 5-di hydro-pyrro
| - 2-one;

waol2doly/dsssxy - 3- ( 2- napht hal en- 2-yl - acet yl ) - 5- phensthigb20b4/&13245

- di hydro- pyrrol - 2-one;
4-%Ndroxy-3-[2-(3-oxo-indan-leﬁ)-acetyl]-5-phenethy|-
|, 5-di hydro-pyrrol -2-one;
I-[2-@4-FMdroxy-Z-oxo-S-phenethyI-2,5-dihydro-lFprrro
| - 3-yiIN- 22 0x0- et hyl ] - 5-

met hyl - lH pyri m dihe-2, 4-di one;, .

4- Hydr oxy- waﬁé’r‘i’eq\api?H—z%*-r(‘%tlhglhgniflmﬁpgpf‘%h@/’friqlﬁ_)éli é?%/cé{ 3)s o
I 0- RYII Wherdm@REaryfrihly drexibsBituted or substituted by methyl,

[ 2- (6- et hoxy- napht hal en- 2-yl ) - propi onyl ]

- 5-phenet hyl + | , 5-di hydr rok-  2- . : hyl,
4 BT PR T ot BB e o ptuted by methy
5-di hydro-pyrrol - 2- one; o . )

4- HydtamgrcRalksl (Berrin Hebetespaisprikyliehis siyrhstigitehenwbpfituted
yl -1y, 5-¢H -pyrrol -2- one;
4-Fva?éggbgﬁFgﬁg%-nethoxy-phenyl)-propionyI]-5-pheneth

yl -1, 5-di hydr o- pyrrol -2- one; . E

- HAIV X persuY B o] FBE BT T BYHEERG PY Mol

yl - | mBthdk I WehBA ot dbr-the non@tomatic part of fused ring system also by oxo,
3-[3-(4-tert-Butyl - phenyl)-2-nethyl - propi onyl]-4-hydro
xy-5- phenet,hyl.- L, 5- di I : - :

4- Hyt %&ﬁgyf?ﬁﬂ%%rﬂggy-5%@%&&&%%g%gggﬁ?y€¥bhenethyI4

, 5-di hydr o- pyrrol - 2- one; o ) .

4- Hylkterogeyb whteesie thahetgogal Bagiymsehatigted pr substipnted by methys -
- pyr sor by 4-fl -b 1-1-yl, or for the non aromatic part of fused ring
3 4¢?§%%nﬁ%%rhgxy-%oﬁgnﬁn)z}z bul yryl ] - 4- hydr oxy- 5 phene

“ thy | SYSteBL d§rBIERXSs pyr v ol - 2-  one;

N-[ 2- (4- Hydr oxy- 2- oxo- 5- phenet hyl - 2, 5-di hydro-| H pyrro
R? 3- Wl 1Retapp-NIHBPI(H;, anétaANHEOOC(CHs)s, phenyl or benzyl;
N-[1-(4-Hydroxy-2-oxo-5-phenet hyl -2, 5-di hydro-| H pyrro
kf-aéCjibonyl)-S- met hyl sul f anyl - propyl ] - acet ani de;

>F2 “Hydr oxy- 2- oxo- 5- phenet hyl - 2, 5-di hydro-1 H pyrro
| - 3-yl)-2-o0xo-ethyl]-Nnethyl- benzani de; ,
RE,ROaeddHy dr oxy- 2- oxo- 5- phenet hyl - 2, 5- di hydro-1 H-pyrro
| -3-yl)-2-o0xo0-ethyl]-4-
m is2;

n is 0 or 1; and
p is0, 1,2 0r 3;
and pharmaceutically acceptable salts thereof.
11. The compound of formula Ib according to claim 10, wherein
R'  is phenyl;
R®> isH;

R®  is-SCHs, -NHCOCHS3, -NHCO-phenyl, -NHCO-(4-methyl-phenyl), -NHCO-(2,5-
dihydro-1H-pyrrol-3-yl), NHCOOC(CHs)s,

cyclopropanyl, 1-methyl-cyclopropanyl, cyclohexanyl,



nmet hyl - benzam de;
N-[ 2- (4- Hydr oxy- 2- oxo- 5- phenet hyl - 2, 5-di hydro-| H pyrro

Wb 285959852- oxo- et hyl ] - ni coti nam de; PCT/EP2004/013245
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[ 2- (4- Hydr oxy- 2- oxo0- 5- phenethygsz 5-di hydro-| H pyrrol -
3- yI)-I-nethyI 2- 0xo- et hyl ] Pban1c acid tert-butyl
ester

[l- 5 rfz’g}rbL%YIE”&YCHSP&’P&P?/’HEh%‘)?S 2o/l Lt hytipxsagbogyipiperidine-2-y1,
H py tateahy3eoyfuyarik2ek0- et hyl ] - carbamic acid tert-butyl
ester;

2- (4- IPE'X%{}’I Mleg'%[lol( Qer@ ‘ng@ 'ﬂ)ﬁ@ﬁ‘)ﬁl Z-gmeﬁld;dytbﬂéﬁﬁ |3Hn@f¥16fc§rlbﬁenyl

3-ca din carbox lic i.d tert-but
est edr-benzoxy- phenyl 3, 4 dimethoxy- phenyl naphaﬁalene f { 6-m t¥1oxy—

2- (A lRkhans -22910X @x-ipenety! - 2, 5- di hydro- 1 H pyrrol e-
3-car bonyl ) - plperldlne Icarboxyllc acid tert-butyl

ester

3- (42FpEEkyEaF - 5- phenet hyl - 2, 5- di hydr o- 1 H pyrr ol e-
3-carbonyl ) - 3, 4- di hydr o- IHlsqu|noI|ne- 2-carboxylic

aci d 153 ltrlimﬁthyl 1Hspyarqgle-3-yl, 5-methyl-pyrazine-2-yl, 5-methyl-2,4-dioxo-1H-

| - 2 enzvl)-
[ (‘bﬁg{lé PN ?yr ; o*l)fggan(f gAY r}@x&doﬁ?@ﬂe@eﬂbﬁ% benzyl)
aCI d ]t}bmd.oﬂ,ﬁtxh 1s<@:m1@q>hne -3- yl, ,4-dihydro-1 —1soqu1no ine-2-carboxylic acid
3-[ 24 -1%5&1411&1@151;[2!30@@7@&1@@%1 Rmneeileptiadiatyebox)2,3-
; r5| f ch@fc%h g%qftlrag ?—éfjrquegzo %chlophen% “yl, orrgigoazgl Wyf h

4 Fydroxy 3-[ (I Hindol -3-yl)-ace
] -i5Hp hetei, FNHCOEH dyioo-Ni €O G ke phenyl or benzyl;
3 {[!l-(4-Fluoro-benzyl)-IHindol-3-yl]-acetyl}-4-hydro

qﬁﬁaggphgpethyl-l 5-di hydropyrrol - 2-one;

Foxy- 3- (i ndol -1-yl -acetyl)-5-phenet hyl -1, 5-di hydr

L rol-2-one;

£§dﬂ©%& 3-(3-1 Hindol -3-yl -propi onyl) -5-phenet hyl -1,
5-di hydr o- pyrrol - 2- one;
3m( 2-Benzo[ b] t hi ophen-3-yl -acetyl)-4-hydroxy-5-phenet h
yI-I 5 dihydro pyrrol - 2- one;

henyl - propi onyl ) - 4- hydr oxy- 5- phenet hyl -1, 5-d

|ﬂydr‘80 ﬁ ‘yz one;
3- (2, 3- D phenyl - propi onyl ) - 4- hydr oxy- 5- phenet hyl -1, 5-d
i pydrs0plrragl3; 2- one; or
3- (Carbazol - 9-yl -acetyl ) -4-hydroxy-5-phenet hyl -1, 5-di h

ygﬁ@glﬁ&f“a@éut%a%ceﬂ@ele Jhe tkaesgound of fornula | b

acco ng to cl'aim12,which is

b oS e R g M 7o

4-Hydroxy-3-(3-methylsulfanyl-propionyl)-5-phenethyl-1 ,5-dihydro-pyrrol-2-one;
3-Cyclopropanecarbonyl-4-hydroxy-5-phenethyl-1 ,5-dihydro-pyrrol-2-one;
4-Hydroxy-3-(1-methyl-cyclopropanecarbonyl)-5-phenethyl-1 ,5-dihydro-pyrrol-2-one;
4-Hydroxy-5-phenethyl-3-(tetrahydro-furan-2-carbonyl)-1 ,5-dihydro-pyrrol-2-one;
3-(4-Cyclohexyl-butyryl)-4-hydroxy-5-phenethyl-1,5-dihydro-pyrrol-2-one;

4-Hydroxy-5-phenethyl-3-(thieno[2,3-c]pyridine-7-carbonyl)- 1,5-dihydro-pyrrol-2-

one;

4—Hydroxy-3—(5—methyl-pyrazine—Z-carbonyl)-S-phenethyl-1,5—dihydro—pyrrol—2-0ne; :



di hydr o- pyrrol - 2- one;
[1-(4-Benzyl oxy-benzyl)-2-(4-hydroxy-2-o0xo-5(R, S)-phen

wedughssb- di hydro- | H pyrrol - PCT/EP2004/013245
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3-yl)-2(R S)-oxo-ethyl]-carbam acid tert-butyl
ester;

E%y% &S- eﬁo% mo me oJarlgorX}l) RBRE N1 2 RARREL Y bl Rod;

Rac- 3- (carbazol 9 yI acetyl) 4- hydr oxy- ggenet L
SeliBapzhr( éQ@t}ngilazgleoh@arbpgyMb@ggy 5 elﬂﬁt Ygro pyrro 2-

? gpound of fornmula I of cIa|n11 conpr|5|ng acyl ati on
of a conmpound of formula II (CR6R6 R2 CH with

a carboxyl of for .
)4pHF@foef}’13r)3 FS%MEB‘H%@ E‘ﬁ?&e’b&i’ﬂ&% %Hf&g’%rg@me’
(CHR4)Nn- (CR 5R5" ) p - %lﬂ(CR)Ulm(M(DmmeH1X

R1(2, RPiihyd3o-bedzofRan- RearboRE)-4Rey droxyy 5-phenvthyd- 1a-dihydro-pyrrol-2-
defined in claim1, and if desired, converting the

&Offpounds obt ai ned into pharnaceutlcally acceptable

salts. 15. The conpound of fornula I

iy dees it plocatetyl-3cd dpt-abmethg ) £ mpE e moesh o drgiygro-pyrrol-
q%ghgwl whenever prepared by a process according to

claim 14. 16. A pharnaceutlcal conp03|t|on conprising a

N N T T i

salt t hereof according to any one of claiml1lto 13 in
a4l Fiydtoxyes -(d-hhptohal e -ylorcetyp Haphensgul-il GadibhydracRiaploree;
carrier for the treatnent of di seases. 17. The

-ﬁ}ﬁt’@% I)Qf f(? bR e - P{yl)aacggﬂmﬂ?ﬁﬁi&ﬂﬂﬂlﬂ -Mihgafepfadll Bone;

“accordi ng for the use as

nedlcanent
1-[2-(4- Hydroxy—Z -0X0-5- phenethyl -2,5-dihydro-1H-pyrrol-3-yl)-2-oxo-ethyl]-5

methyl-1H-pyrimidine-2,4-dione;
4-Hydroxy-5-phenethyl-3-(2-phenyl-propionyl)-1 ,5-dihydro-pyrrol-2-one;

4-Hydroxy-3-[2-(6-methoxy-naphthalen-2-yl)-propionyl] -5-phenethyl-1,5-dihydro-

pyrrol-2-one;
4—Hydr0xy—5—phenethy1—3—(3-m-tolyl-propionyl)—1,S—dihydro—pyrrol—Z-one;

4-Hydroxy-3-[3-(3-methoxy-phenyl)-propionyl]-5-phenethyl-1 ,5-dihydro-pyrrol-2-

one;

4-Hydroxy-3-(3-(2-methoxy-phenyl)-propionyl] -5-phenethyl-1,5-dihydro-pyrrol-2-

one;

4-Hydroxy-3-[3-(4-methoxy-phenyl)-propionyl] -5-phenethyl-1,5-dihydro-pyrrol-2-

one;

3-[3-(4-tert-Butyl-phenyl)-2-methyl-propionyl]-4-hydroxy-5-phenethyl-1 ,5-dihydro-
pyrrol-2-one;

4-Hydroxy-3-[(2-methoxy-phenoxy)-acetyl]-5-phenethyl-1 ,5-dihydro-pyrrol-2-one;

4-Hydroxy-5-phenethyl-3-(4-phenyl-butyryl)-1,5-dihydro-pyrrol-2-one;
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18. Use of one or nore conpounds of formula | or a

phar maceutically acceptable salt thereof according to
web@snsgkst or the manufacture of a nmedi canent fRCT/EPE04/013245

treatnment or prevention of a ease state which is

nDduIated by an inhibitor of b-secretase. 19. The use

R s e e e T

@diesease state conprises Al zheiner's disease. 21. The
invention is hereinbefore described. - -

N-[2-(4-Hydroxy-2-oxo-5-phenethyl-2,5-dihydro- 1H-pyrrol-3-yl)-2-oxo-ethyl] -

acetamide;

N-[1-(4-Hydroxy-2-oxo-5-phenethyl-2,5-dihydro- 1H-pyrrole-3-carbonyl)-3-
methylsulfanyl-propyl]-acetamide;

N-[2-(4-Hydroxy-2-oxo-5-phenethyl-2,5-dihydro- 1H-pyrrol-3-yl)-2-oxo-ethyl] -N-

methyl-benzamide;

N-[2-(4-Hydroxy-2-oxo-5-phenethyl-2,5-dihydro- 1H-pyrrol-3-yl)-2-oxo-ethyl} -4-
methyl-benzamide;

N-[2-(4-Hydroxy-2-oxo-5-phenethyl-2,5-dihydro- 1H-pyrrol-3-yl)-2-oxo-ethyl] -

nicotinamide;

.[2—“(4—Hyd'roxy—'2—oxo-‘5-phenethy1—2,5—dihydfo— lH-Pwrol-3—yl) -1 —methyl-Z—ofco -hethyl] -

carbamic acid tert-butyl ester;

[1-Benzyl-2-(4-hydroxy-2-oxo-5-phenethyl-2,5-dihydro- 1H-pyrrol-3-yl)-2-oxo-ethyl] -

carbamic acid tert-butyl ester;

2-(4-Hydroxy-2-oxo-5-phenethyl-2,5-dihydro-1H-pyrrole-3-carbonyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester;

2-(4-Hydroxy-2-oxo-5-phenethyl-2,5-dihydro-1H-pyrrole-3-carbonyl)-piperidine-1-
carboxylic acid tert-butyl ester;

3-(4-Hydroxy-2-oxo-5-phenethyl-2,5-dihydro-1H-pyrrole-3-carbonyl)-3,4-dihydro-1H-

isoquinoline-2-carboxylic acid tert-butyl ester;

[1-(4-Benzyloxy-benzyl)-2-(4-hydroxy-2-oxo-5-phenethyl-2,5-dihydro-1H-pyrrol-3-yl)-
2-oxo-ethyl]-carbamic acid tert-butyl ester;

3-[2-Amino-3-(4-benzyloxy-phenyl)-propionyl]-4-hydroxy-5-phenethyl-1,5-dihydro-

pyrrol-2-one; compound with trifluoro-acetic acid;
4-Hydroxy-3-[(1H-indol-3-yl)-acetyl]-5-phenethyl-1,5-dihydro-pyrrol-2-one;

3-{[1-(4-Fluoro-benzyl)-1H-indol-3-yl}-acetyl}-4-hydroxy-5-phenethyl-1,5-dihydro-

pyrrol-2-one;
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4-Hydroxy-3-(indol-1-yl-acetyl)-5-phenethyl-1,5-dihydro-pyrrol-2-one;
4-Hydroxy-3-(3- lH-indoi-S—yl-propionyl)—5-phenethyl- 1,5-dihydro-pyrrol-2-one;
3- (2-Bénzo {b]thiophen-3-yl-acetyl)-4—hydroxy—5—phenethyl- 1,5-dihydro-pyrrol-2-one;
3-(3,3-Diphenyl-propionyl)-4-hydroxy-5-phenethyl-1,5-dihydro-pyrrol-2-one;
5  3-(2,3-Diphenyl-propionyl)-4-hydroxy-5-phenethyl-1,5-dihydro-pyrrol-2-one; or
3-(Carbazol-9-yl-acetyl)-4-hydroxy-5-phenethyl-1,5-dihydro-pyrrol-2-one.
13. The compound of formula Ib according to claim 12, which is

4-Hydroxy-3(R,S)-[2-(6-methoxy-naphthalen-2-yl)-propionyl]-5(R,S)-phenethyl-1,5-
dihydro-pyrrol-2-one;

10 [1-(4-Benzyloxy-benzyl)-2-(4-hydroxy-2-oxo-5(R,S)-phenethyl-2,5-dihydro-1H-pyrrol-
- 3-yD)-2(R,S)-oxo-ethyl]-carbamic acid tert-butyl ester; -

Rac-4-hydroxy-3-(indol-1-yl-acetyl)-5-phenethyl-1,5-dihydro-pyrrol-2-one; or
Rac-3-(carbazol-9-yl-acetyl)-4-hydroxy-5-phenethyl-1,5-dihydro-pyrrol-2-one.
14. A process for produéing a compound of formula I of claim 1, comprising

15 acylation of a compound of formula II

R X (1)
(CRR®)

with a carboxylic acid of formula 111
HOOC-(CHR*),-(CR’R),-R’ (I11)
to produce a compound of formula I

0o O

X (CHR#),-(CR3R%),-R?
R!

N(crers), R OH (I

20
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wherein X, R, R%, R%, RY R, R”, RS, R®, m, n and p are defined in claim 1, and
if desired, converting the compounds obtained into pharmaceutically acceptable salts.

15. The compound of formula I or a pharmaceutically acceptable salt thereof

according to claim 1, whenever prepared by a process according to claim 14.

5 16. A pharmaceutical composition comprising a therapeutically effective amount of
at least one compound of formula I or a pharmaceutically acceptable salt thereof
according to any one of claim 1 to 13 in admixture with one or more pharmaceutically

acceptable carrier for the treatment of diseases.

17. The compound of formula I or a pharmaceutically acceptable salt thereof

10  according to claim 1 for the use as medicament.

18. Use of one or more compounds of formula I or a pharmaceutically acceptable
salt thereof according to claim 1 for the manufacture of a medicament for the treatment

or prevention of a disease state which is modulated by an inhibitor of B-secretase..
19. The use of claim 18, wherein the disease state comprises disorders of CNS.
15 20. The use of claim 19, wherein the disease state comprises Alzheimer’s disease.

21. The invention is hereinbefore described.

bdbey



