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SUBSTI TUTED OXI NDOLE SULFONAM DE HI 'V PROTEASE | NHI Bl TORS Thi s application
clainms priority benefit to EP Application EP 02078384.1 filed on 5 August
14, 2002, the contents of which are expressly incorporated by reference
herein. Thwomemsesats i nventi on rel ates to substitut edroamirrudndses7sul f onam des,
their use as broadspectrum HN protease inhibitors, processes for their
preparation as well as pharmaceutical C&)Trposi tions and diagnostic kits
conprising them The pr esent 10 i nvention al so concerns conbi nati ons of the
present substituBR@A i INDOR FONSMIDE HI¥ ovi r al
agent. It further rel at es to thepgoyﬁgsEmﬁm@msas reference conpounds or
as reagents. The virus causing the acquired 1munodeficiency 'syndrone (Al DS)
Is knowmn by 15 different nanes, including T-Iynphocyte virus Il (HTLV-111)
or | ynphadendriad dpplication olzimd gribrity bemsfi( toAV) ApplicAlonSH 620a8384. 1filedisn ( ARV) or

human i mmyno n ryig 11ies
have been |de£¥%lu&ﬁ ‘z‘doz Hl% tFQ) dcyﬁf\ﬁﬁfégsh}}e@(véﬁr%é%@%?&%ﬁ%? 1"F:ﬂ%mbe used
to generically denot e these viruses. 20 One of the critical pathways in a
retroviral |ifiR presehtGuventibhRlatdsq6 Qbsiititd kindslk Yilfahmides, tRiBYasOor s by

processed by THLE %Fgrf&ﬂ@s oRESinhlot, blstatol WY BretRu SRRl 7 " '
pol ypr ot ei ns_ phprmachusicakqempositiopsapd disgaostis kiteepmipristhgfthem.t Fee prescatnbl y of

:c nf ect It Ougy V: thiléi:ﬂ@n alts@b&xcé'ﬁkb&ﬁbthaﬂﬂms 6§tHé‘ febeént RRHBRADx Aol ShifcHakides tar get
or antivira

articul S5.treatnment, the H V protease
o an attractFURSIAEY Ee-op O gtk ol Gt L%Ytsir thefrie 1 &3S ESIRETCY
adm ni st ered ctompAmfdsopa&tneegﬂns in conbination with other anti-H V conpounds
such as, for instance nucl eoside reverse transcriptase inhibitors (NRTIS),
non- nucI eosi de reverse, transcrjptase i bitors 30 (NNRTI s nucl eot i de
reverse transhlprussusiogrhsAcapr mwegfww %ﬂee%r\@%agéﬂoww bitors.
Despite ttte fdifferettrames, echedingiT-lymphooyte v abssIIE@EE DWIT) i dediphiaderiopsthy-have a

comon limt NARE Aﬂﬁ ARG mmkl%{ re able to
mutate in sﬁggh&%ed Kﬁ’ V‘EEF ﬁq&lgg% eco?rlie%ss %déthy\égya even

i neffective agastEly) Uﬁé‘gﬁl‘rﬁ!ﬁ S¥e disjingt W%&Ve sen idegtifieds 6. HYr hand the H Vv
Vi rus cr eat esHE¥2eHereinaften, €AY iwill be 8&edne génstically eengathesd vikuses. avai | abl e drugs.
Resi stance of retroviruses, and in particular the HV virus, against
inhibitors is a major_  cause of  therapy failure. For instance, half of the
pati ents #&cePus pighariticalpathways inzpmimpyin! ifsrycle jisho prosessing of polyprotein

PCT/ EP200310568cksors by aspartic protease. For instance, with the HIV virus the gag-pol protein is

processed by HIV protease. The correct processing of the precursor polyproteins by

the aspartic protease is required for the assembly of infectious virions, thus making the
aspartic protease an attractive target for antiviral therapy. In particular for HIV
25  treatment, the HIV protease is an attractive target.

HIV protease inhibitors (PIs) are commonly administered to AIDS patients in
combination with other anti-HIV compounds such as, for instance nucleoside reverse
transcriptase inhibitors (NRTIs), non-nucleoside reverse transcriptase inhibitors

30 (NNRTIs), nucleotide reverse transcriptase inhibitors (NtRTIs) or other protease
inhibitors. Despite the fact that these antiretrovirals are very useful, they have a
common limitation, namely, the targeted enzymes in the HIV virus are able to mutate
in such a way that the known drugs become less effective, or even ineffective against
these mutant HIV viruses. Or, in other words, the HIV virus creates an ever-increasing

35  resistance against the available drugs.

Résistance of retroviruses, and in particular the HIV virus, against inhibitdrs is a major
cause of therapy failure. For instance, half of the patients receiving anti-HIV



-2- conbi nation therapy do not respond fully to the treatnment . 3iEgBRUXRY 2007
because of resistance of the virus to one or nore drugs used. Moreover, |
has been shown that resistant virus 1is carried over to newy infected
i ndividuals, resulting in severely Iimted therapy options for these

drug- nai ve pabhadhRsoOn the International AIDS Confer ' is in 5 July
2003 researchers refeased that the biggest study so fggﬁg]f’io&g)g@?t ance to

Al DS drugs finds that about 10 percent & all newy infected people in
Eur ope have drug-resistant strains. Smaller tests to determ ne the spread

of resistance 1= ' | 10N 11 d AV adis fﬁf nci sco.
This test sho&é‘g’y nﬁ%‘ﬁﬁfﬁ%ﬂ%&? 1025%1{3}% g?h ggsoiﬂgétg%{:rg&g’tm%@?tbgéeap g@;%t? ' ,g?efore,
there is a ne@bthe ¥irys{e oge or mefe drgs ussh MRIRRIET:fiihas besnr OV that epigtaniius 10 mor e
particularly ﬁmﬁHDSex’_cthﬁé\amdnfea'th@airﬂﬁaﬁx_alsnrekdlﬁa@ihtsev‘aglpanﬁtéd:mbapyy acute for
compounds t Na@lrg r3GhdsY S hiv Beilcadl) M 48 1Bl AN UshielBlll 8 baR A7 € Ne

i ncreasi ngly re conmon resistan 'V viruses. Known antrretrovirals,

of ten admi Ai sP&y 8003 researchersinlensed hat theigeast stpdycporfanof rogigtance tARRFgR] | v

cause resi st amiags B abbiat10 PeRBR\GE all hOW iRbE€NpdoB ih hbe fekigtagtn t O
boost the plasna | evel of é)th% actl\ﬁ%e drugs.in ord
antiretroviraPs¥% &5 tsts 5 '
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r ? r sdih? .
i e eead SFSiswnes ot Bren dong 1o ot ielkes. The
consequence ofiskityodeniesofSaniFgdricisco. URistestrshbwed tha bighest develofpésistanpeiatd?dn.
Boosting pl as 'ﬁ@ncérﬁ)’?héreﬂﬁl/th%}cﬁﬁ’ahé‘eﬁ_cinhﬁ att Yor héWE&@p%%ﬂdSY forter8f ind WergRIP! | ance
with the prescrlbed,the{y Thus, i1t _1s not n|ﬂ¥,20 ln“ﬁl?rtant to have
conpounds 18hofMorgPatiqulay @ms eipYel hediege Inshe pit {3 Rartcukyly acytg farg 51 5o
| mport ant t hatcompmmds that dre 4dtive notroniyoonsild type #IIV virti) dut @sd an theinaresinglyt i vity
agai nst mut aﬁ&&rﬂo\ﬁﬁ{&{ﬂéﬁﬁ%ﬂqﬂ@c\%ﬁ&ty against wild type MW/ virus (al so
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defined as fo resi stance or over a broad range of nutant HIV strains.
As such, a patient may renmain on the sanme conbi nation therapy reginen for a
| onger peri od KabwhiafiireSovias, fsh adminiktered én 4 baibisation titerdpyegimen, wiB Wi | | be

sensitive,ko i ' | ] - LACr | Adi onpounds
Wth a nidn polanisl e h%géa""?%’ﬁ%aé%d‘“%h%é o SRRl e B, B
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favorabl e phagﬁr%gg% éniéltc'!lé %:S\éangmﬁr'g@egbgy ?%:tplﬁg’gaggfg‘%vgguc a?ﬁ?’é%d%%n daily dose
can be i ni mi Zeceaseddisk oh Bememmpliapcewitivthe peescrihgdtherapyt Thus, litds p§ oply t aken. 35
Anot her f %_V)O a -a:bb&ta]ghtahrha@e; @nmpdlhds sﬁﬁwﬁi@ aduiVidy -fbl Aividie gy IaﬂH'[\? fubsdts, RlisAs M8
proteln I ndi . | DLt S . r .eve . . Its
ot ency. 13 FeBRiparad iy G IBle A lialeRd 2 B R 1046 ShaiR

mutant HIV virus and activity against wild type HIV virus (also defined as fold

resistance or FR) over a broad range of mutant HIV strains. As such, a patient may

remain on the same combination therapy regimen for a longer period of time since the

25  chance that a mutant HIV virus will be sensitive to the active ingredients will be

increased.

Finding compounds with a high potency on the wild type and on a wide variety of
mutants is also of importance since the pill burden can be reduced if therapeutic levels

30 arekept to a minimum. One additional way of reducing this pill burden is finding anti-
HIV compounds with good bioavailability, i.e. a favorable pharmacokinetic and
metabolic profile, such that the daily dose can be minimized and consequently also the
number of pills to be taken.

35  Another favorable gharacteristic of an anti-HIV compound is that plasma protein
binding of the inhibitor has minimal or even no effect on its potency.



Thus, there is a high nedical need for protease inhibitors t I o]
conbat a broad spectrumof nutants of the HI'V virus with Ilpt%ItFeE%\E/ngAlﬁgr@%}ln
fold resistance. Those protease inhibitors with a good bioavailability and
little or no effect on their potency due to plasma protein binding have
addi ti onal 5 Up until now, several prote hibitors are on

t he market ‘g‘?yogr(gagel ng devel oped. One particul ar %@&P’o@?ure (depi cted
bel ow) has been disclosed in a nunber of- references, such as, WO 95/ 06030,
WD 96/ 22287, WD 96/ 28418, WD 96/ 28463, WD 96/ 28464, WO 96/ 28465 and WO

97/18205. Th?h OtHHQ O_gl@hr%&kﬁ%%&’d fol? ‘f‘éa& ﬂﬁﬁntorl@aa@’ﬁ%%fe*?&&’onﬁﬁtﬁ‘?t roviral

pr ot ease i nh| b| ors. gzl |sc ps? 4-su stl%#& ed- phenyl

sul f onani desbTeahspertamy et mutants of the SV yirps withy liftls vagance inyfold regiptansg; r o

proteases. NFidsé plotdase ibhibftdss with@Hgodd bibhenilabilitytant littiecor as ieffel los tiitl f onam des

of the pres [ r e phar macol ogi cal
&té%ch \éﬁ&to p?zﬁm% p?ot i B g%apea%{ﬁ V%ﬁn%l at%%rft?%%

profile. are ey ac I've agal ns 'V vhvs, but they al so
show a bri)adspectrum activity against various nutant H 'V viruses exhibiting

resi stance agg hﬁ‘tﬂtno%n%g s@sgnmwis&etoﬁmemaaﬁewhare%ﬁ@ﬂe&empwentI on

concerns subtltut oxi ndol e hi bi t or,s e formula R3 L
[/ 502\ R~ Iegé %g'%eg’ﬁvghﬁf ?Pgésglosgidf‘?gumg sotferem soneric
f orns, raceme&rﬁmcm suchss, WORI06030, Q1962228 &VO RE284I8) MQ86/2846Bof , wher ei n
13 FEBRUARY RePd6/29464 200968264 Shd WD SH13003/ PRODAthoufkis d%%lo@é&ﬂmagmaa&@ each

i ndepend 1 6al k 6al kenyl , aryl d . bal kyl,
C3acycl o ¥escr%g %&"ﬂﬁ‘ wmt@se %‘gmrf aryl, Het', Het' Cl. 6al kyI , Het 2,
Het 2Cl - 6al kyI Rl may al so be a radical ] formila R oa R 1lob

§iu "/E_g

WO 99/67254 discloses 4-substituted-phenyl suifonamides capable of inhibiting multi-
drug resistant retroviral proteases.

)k A )

O=t/) =0

15  The substituted oxindole sulfonamides of the present invention are found to have a
favorable pharmacological profile. Not only are they active against wild-type HIV
virus, but they also show a broadspectrum activity against various mutant HIV viruses
exhibiting resistance against known protease inhibitors.

20  The present invention concerns substituted oxindole protease inhibitors, having the

formula
Rs
4 \ Q
L 302 \
\N)\%N/ l\ > o "
‘ / N

and N-oxides, saltse stereoisomeric forms, racemic mixtures, prodrugs, esters and
metabolites thereof, wherein



Rila\ Y 5 Rllb K9 wherein RO, Rio. and Rlob are, each indepepsdedRUARY 2007
hydr ogen, Cl4al kyl oxycar bonyl, carboxyl, am nocarbonyl, nono- or .

di (d . aal kyl )am nocarbonyl, C3-rcycloal kyl, C2-6al kenyl, C2.6al kynyl or

Cl -4al kyl optionally substituted 10 with aryl, Het', Het2, C3.7cycloal kyl,

C _4al kyl oxygan carboxyl, am nocarbonyl, nono-

di (Cl4al kyl )gﬁizﬁg@aé%lgonyl , am nosul fonyl, C1.4al kyl s(’%?’?‘,’z"?i’ﬁ?a‘%’%’xy, cyano,

hal ogen or amino optionally nono- or di%ubstituted where the substituents
are each independently selected from Cl.4alkyl, aryl, aryl G.aal kyl,

C3. 7cycl 0al Ky, iy 5 ShAhdbbielh HihrogiE . ald S @ga@mygyg%iﬁg@ kyl " and

Het 2C1. 4al kyl ; eln RO oa.a e_car 0 t hey are
attached may al scp3f76’f°|1ﬁa§q&§3-7%3ﬁﬂﬂaﬂ%ﬂ%ﬁlk¥lam’eg‘let,lﬁ&%ﬁ'ﬁa ;

- O C sal kanedi y| -H#*Q)alkddsr - NRB- - 6al kanediyl -C(an)-, then R9 may al so be
oxo; Rl 1a i SRh§g§8§fﬂea§§'c§@f%§ﬁ}ﬁl}a C2. 6al kynyl, C3. 7cycl oal kyl, aryl,
! optrona {

am nocar bonyl y nmonog Or dipgubstituted,

am noCl aal kyl car bonyl oxy optionally no- or disubstituted,

Cl 4al kyl oxycar bonyl, aryl oxycar B’d‘m(l t .-oxy- carbonyl, HetZ2oxycarbonyl,
aryl oxycar bonyl C1. 4al kyl , aryl1d . aalkyl gxy- carbomyl, Cl4al kyl carbonyl,
C3- 7cycl oal kyl car bonyl, C3. 7cycl oal kyl - |C1-4al kyl oxycar bonyl ,

C3acycl oal $ryl ear bonyl oxy, carboxyl®®. | & kyl 25 car bonyl oxy,

Cl4al kyl car bowléreisy, aryl C 1 -4al kyl carbonyl oxy, aryl carbonyl oxy,

aryl oxycar bonyl oxy, ~ggar han . ' 3'@% Yo '
Aal kyl oxycar bonyi%’%‘?e“ C%ERH’S%%I %()%?1)1/ fﬂagé%ng%?{ﬂ _ éﬁgé’a(r:lb‘%i[?gfo&%bmyl’
Het 2C, _4al kyl oxycar bo§gibesx}. asinegaghonyl moneyar dkGi4alkydamitoparbeyy wi th aryl ,
aryl oxy,h Heél 2 Ordhydlr@s-)/éylclbﬁ&&lébkﬂmﬂi@@@dlkﬁ Gy 4‘§1ny1tdpﬁ<|)mmy' I@ﬁl‘l)sgﬁmml s 30
are each Lpdependently .se rom Ct 4al ky a - yl,
C3. 7cycl og{ﬂkyl , C3. 7cy)6vc}.oall;-("feli(zl%/I CII_E%I’ E:]fffc?fdfzétql&i b%ﬁé{?’ﬁ%ﬁ%@?ﬁgﬁgxﬁ, and
Het 2C1. 4al kyl ; R | b i sminesabgen, map- peditoalkylamingeartgayk anjposulopylgal kynyl
e st S5 aaHOpm e i s labser 11O
al kyl S(=O)t, ar 3. 7cycl gal kyl. ani no i opal |y nono-
or disubstituted 13 F R@e‘iwéefe%“%m%fﬁggﬁéﬁe@%ﬁ%gﬁggﬁnﬁ 5-
where the substit uent £1aslkyleayh aryl{depléyldentcy goalyleCt micldaligi Galkyh [Hey ', |
15 Hetz, HetICMalkyl and HetZCMalkyl; wherein Ry, Rig, and the carbon

atoms to which they are attached may also form a Cj.scycloalkyl radical;

when L is -O-C, galkanediyl-C(=0)- or -NR3-C,salkanediyl-C(=0)-, then

Ry may also be oxo;

Ri1ais hydrogen, Casalkenyl, C,salkynyl, Csscycloalkyl, aryl, aminocarbonyl

20 optionally mono- or disubstituted, aminoC; salkylcarbonyloxy optionally
mono- or disubstituted, C,4alkyloxycarbonyl, aryloxycarbonyl, Het'oxy-
carbonyl, Het?oxycarbonyl, aryloxycarbonylC) 4alkyl, arylC, 4alkyloxy-
carbonyl, C;alkylcarbonyl, C;scycloalkylcarbonyl, Csscycloalkyl-
Ci-salky loxycarbonyi, Cs.seycloalkylcarbonyloxy, carboxylCsalkyl-

25 carbonyloxy, C;ualkylcarbonyloxy, arylC;4alkylcarbonyloxy,
arylcarbonyloxy, aryloxycarbonyloxy, Het! carbonyl, Het carbonyloxy,
Het'C;_salkyloxycarbonyl, Het’carbonyloxy, HetC) salkylcarbonyloxy,
Het’C, salkyloxycarbonyloxy or Cj4alkyl optionally substituted with aryl,
aryloxy, Het” or hydroxy; wherein the substituents on the amino groups

30 are each independently selected from C;alkyl, aryl, arylC;.4alkyl,
Cs.seycloalkyl, Cs.scycloalkylCisalkyl, Het'!, Het?, Het1C1.4a]ky1 and
HetZCMa]kyl;

Ry is hydrogen, Cacycloalkyl, C,salkenyl, Cs.alkynyl, aryl, Het', Het® or
Ci4alkyl optionally substituted with halogen, hydroxy, C,42lkylS(=0),,
35 aryl, C;scycloalkyl, Het', Het?, amino optionally mono- or disubstituted



aryl, aryl Cl. 4al kyl, C3-7oycl oal kyl, C3.7cycl oal kyl Ct. 4al kyl , 18{EEBRUARY 2007
Het' Cl-0Oal I ryl and Het 2Cl-aal kyl; wherein RL | b nay be linked to the

remai nder of the nolecule via a sulfonyl group;. 51t is, each
i ndependently, zero, | or 2; R2 is hydrogen or C, _salkyl; L is -C(=0)-
-O-Clam -, WdRme4@iesd -, - O -G . bal kanedi yl - C(=0) -, PCT/EP2003/050379

-NR8- G - 6al kanedi yl -Clam -, -S(02-, -0O_5(0)2-, -NR3-S(-0)2 , wherein either
the C(=0O group or the S(=0)2 group is aftached to the NR2 noiety; and
wherein 10 each independently the O -sal kanediyl noiety may be optionally
substituted with hydwbmy thezsubstituepistare each kdepenbdhtlyselited &by 4alkyly| |
C3-7cycl oal kyl, C3-7c g@ll(t%ld@fl@g Mhloalﬁ{tl @F %&Q&ﬁﬁ&l@{iauql Rt ﬁe{zydrogen
Cl - aal kyl oxycar bonyl , , _hono-

di (d 4al kyl ) ami nocar bgﬁ& 14“@ 14 ;, CZsaI kenyl, C2.6al kynyl or

G .6allryl 15 opmmfeaikubmujobéhnkﬁﬂadﬂxmérﬂmnﬂitwfmhemleeulsub&ts’.nﬂfuﬁgmgﬁo@ach

| ndependent | v, fJet’, Het2, C3 7cycloal kyl,

G . 4al kyl %yéﬁ?%‘%‘%&gﬁ%&r‘;@wﬁh tor am ’nocar bonyI nono- or

di (C 4al kyl ) &Rais by éragwﬁwa nosul fonyl, nono- or

di (G 4al kyl ') anisnog@d)Qnelc(=0)-, a@k#a{:‘@(ﬂ)@mﬁa&m@yyl@(&y@pp hal ogen or am no

opiionell oo, G B, SRR S8 10506 SHERLY MEY S B8 e

C3. 7cycl oal kyI @G(e@gmpmm5(—ohgwlls attae!ued to ﬂ@ﬂ‘@h m@ﬂy(ﬂldmekﬁ}lh and

Het 20 4al ! ; \eaéh inddgehdenf R sAlkaneSiyFmblety 38 oRdly sEbRinAéPwitieach
| ndependently, s &rct e frﬁ%}ehré_gﬁgen 1. 6al kyI - 6al kenyl , C2- 6al kynyl,
C3acycl oal kyl , ?’9/‘ erein each of the substituents 25 sel ect ed

from C1. 6al kng,ls@ﬁﬂwlkamlyC; so@lodliy k GimelcloalkydS: sadigyt,| o atylGilakkgl; opt i onal |y
substituted og, 9MGdBEedIe] alGAS &b@ﬁ;@réﬁrb‘&dvlharﬁmSWn 1 wimb- d,rndependent | y

selected fromthe consi s f r.di(d 4a|

hydr oxy, carboxydi( l%b‘xaglg'l E’ ﬁf‘fg’ﬂ é}gog‘gﬂw? Gaisplkgnyl @5 ele{/n | oxy,

C, 4al kyl cHr bonyl opﬁ]bttb.ﬂy Isydstl‘antdd@nw ane\or n@ie%ibktychmtymh hrdnpdndemlwblpctém 30

7cycl oal kyl , g, Ir{g,},gﬂep Héaldg% p(?pﬁ loy?cé‘i‘% ?r bonyl; R6 is
C | - 6a ub u

hydr ogen or onal | e car bon at ons

e ore
with one or nor éﬂglapagrtbpmdéﬁw Phé‘é%@ﬁ’&éé FP‘}‘O%'P%P éﬂur*qs@gap 15k S104P-RIp
consi sting of andi(@yatipdaminosulfahiy(, C,; 4l R{HO)ahydraxy, byao chajogemer amipd 0, 0XO,

cyanogen, nitro,

GyAal Eyl car bonyl OQH@A%%{@% ﬁﬁ%%&@t%gﬁgﬂ ¢ i ﬁﬁ%ﬁueﬁsﬁ é‘%{’ m{e g%(’lﬁ

Het': whetlin eacdhicepd ﬁamvgma%&yaq aiyip 26‘43 Oalkyl C; 7cy010alky1C1-
salkyl, Het', Het?, Het' C14alkyl and Het’C,salkyl;

\Q is \CH——R b or \c___ :
/ / /T e

Rs, and Ry, are, each independently, selected from hydrogen, Cisalkyl, C;¢alkenyl, Cs.

salkynyl, Csscycloalkyl, aryl, Het', Het?; wherein each of the substituents

25 selected from C;¢alkyl, C,¢alkenyl, C, galkynyl or Cs.scycloalkyl is optionally
substituted on one or more carbon atoms with a substituent independently
selected from the group consisting of amino, mono- or di(C, 4alkyl)amino,
hydroxy, carboxyl, oxo, mercapto, halogen, cyanogen, nitro, C;4alkyloxy,
Ciualkylcarbonyl, C4alkylcarbonyloxy, C;4alkyloxycarbonyl, aryl, Cs.

30 scycloalkyl, Het!, Het?, C)alkylcarbonyloxy, C;4alkyloxycarbonyl;

R is hydrogen or C,_galkyl optionally substituted on one ore more carbon atoms with
one or more substituents independently selected from the group consisting of
amino, mono- or di(C,4alkyl)amino, hydroxy, mercapto, 0xo, cyanogen, nitro,

7 halogen, carboxyl Ci4alkyloxy, C4alkylcarbonyl, Ci4alkylcarbonyloxy, C;.
35 salkyloxycarbonyl, Cs scycloalkyl, aryl, Het!, Het?; wherein each C;.salkyl may



WO 2004/ 016619 PCT/ EP2003/ 050379 -6- optionally be substitut ed3 FEBRUARY 2007
nono- or di (Cz4al kyl)am no, hydroxy, nercapto, o0xo, cyanogen, nitro,

hal ogen, carboxyl. A special interest goes to the free base, salt or N-oxide
formof the compounds of 5 forrmula (I), and their stereoisoneric fornms. A
mut ant of t IYeO 24p0igsint ease enzynme i s defined as an H RCyEpadogesEenzynme whi ch
has at |east one mutation in its amno gcid sequence relative to the amno
acid sequence of the wild-type H 'V protease. For purposes of denoting the
mut ants throughout the text, 10 the HXB2 wild t%pe reference (HV I11B LAl
wild type), of weptenallybe sibgitated by cminopmone-odiCasalkyl)aménodaydeaiyk, i s used.
The standard of ‘niéuptd, bid, yanoBén, AitbEhdlddeh V@tboxyll €si st ance” of a H'V

prot ease enzynme to a drug Is set by the comercially avail able H V protease
inhibitors. As explained 15 herei nabove, existing commercial HV protease

i nhi bi t ors e specab interést garsita the free base, sattiond-axide fosn ofthp opopamidoof of HI V
virus in a paghenk 'gg@ﬂ{eggﬁ,%-gﬁ{eﬁgf&ﬁgt under pressure of the presence of
a particular HYV pp())’tease i nhi El)i tor, the existing population of HV virus,
usually mainly wild type H V protease enzyne, nutates into different

mut ant s whi chA amiftamt of the HII'¥ @raedse srezyine id defihedsasmn HV\prpeat eagend whiclbhdsor . | f

this 20 pheno S . rask se
mitant s are ity cibkn sPACbAb 65 Gallec ARG o st i soglebol JF

i nhi bitor, buhe gildsyrediiVprotepsce For prsposesefiferqting dnq mutants throughautithe et ot ease
i nhi bi t or gy ﬁtﬂﬂ—lb@ﬂ@ilcﬂ@pwefmﬂcbmwum LAS il afpk), olﬂvkﬁcﬂ%tseq&ﬁce éddevay of
expressing t r esi e a mutant to a particular pr ot ease
inhibitor is tﬁ’%ﬁ“f%é\ﬁpﬁs‘e ?ng;%{n% ]?)%Ste%/i\ieen the EC50 of said H 'V protease

i nhi bitor 25 against nmutant H V protease over EC50 of said H V protease

i nhi bit tor a?amssF' iaﬁx/aﬂéxﬁ@f;‘éé?ﬁtivil#’\fr E{E&ﬁ@ﬁél?-“rq@ﬁia%d”%?hQIWiﬁqr&#a%@ﬁ%ﬂeQQ?f I0le
resi stance . e nut.an c ri in the clinic haye a fo

resi st ance of‘%%ﬁ 58{%&8? %omragr&ah%?vqﬁﬁ@e E‘Eﬁﬁé&%ﬂsﬁdﬁﬁ"@%ﬁ%}"é‘mﬁﬁ{v pr ot ease

i nhi bi tor¥) |hckanabave iexigting conimma¢ialcliiVi proted® intiibitomamay loaseleffestivitnever r.
Cinically refgyainsmbépiiadion bf HDE virlls\n BIpRii@R S EherRAWABeing thaPfndehar act eri zed
by a nutation_ at co? n&?om ti (im 10, 171%1§Pd/?r 84"b@at$ﬁl es.of such clinical
rel evant nut aESSHEY al'e eEus ol g particylag HbY protegse phibitor, Gy exigtingpopilaton,s ¢ he
present i nvensfillV WhisyusaaliyohainlyesildtypeldtV prategsenpziret, wesaeOin®@diffgsntand 100
agai nst at | egghnt9MichAtar 1BssS8YRRlto AP @MeATINT REEase RGPS 1rdhik ni cal |y

rel evant (gut %nt H V prot eases AP articul ar, "ro§p of conpounds oI formul a
(1) are tHbsePrepYRTOMIGDTS,One Blksiabopt resstahpifieRty: I those qhyiants ate 88 gai nst  at
| east one nut @sistaktity/thaporet peetelar HIYiprogeabeinhibgor, buthlsrd mbltple athért abl y r angi ng

lI:)’ 8%‘7\%%2 0 8 2 ;L 0 g&&%?rg&ciawg/aﬁ%l@ 1V pFrBRR6it600he M ARBAMOHRIPresistant
V protease. One way of expressing the resistance of a mutant to a particular HIV

protease inhibitor is making the ratio between the ECs of said HIV protease inhibitor
25  against mutant HIV protease over ECsp of said HIV protease inhibitor against wild type
HIV protease. Said ratio is also called fold resistance (FR).

L€

Many of the mutants occurring in the clinic have a fold resistance of 100 or more
against the commercially available HIV protease inhibitors, like saquinavir, indinavir,

30 ritonavir and nelfinavir. Clinically relevant mutants of the HIV protease enzyme can be
characterized by a mutation at codon position 10, 71 and/or 84. Examples of such
clinical relevant mutant HIV proteases are listed in Table 2.

The compounds of the present invention show a fold resistance ranging between 0.01
35 and 100 against at least one and in several cases a broad range of clinically relevant
mutant HIV proteases. A particular group of compounds of formula (I) are those
compounds of formula (I) showing a fold resistance against at least one mutant HIV
protease ranging between 0.1 and 100, suitably ranging between 0.1 and 50, and more
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conpounds of fornula (I) showing a fold resistance agai nst at | east .one
mut ant HI'V protease ranging between 0.1 and 20, and even nore interesting
are those conpounds of forrmula (1) showing a fold resistance agai nst at

| east one mMy@Rbedileyo Prot ease ranging between 0.1 5 ghtkplfdsnshiys, the
present invention relates to the use of a conpound of formula (1) in the
manuf acture of a medi cament useful for i7hibiting replication of a HN virus
having a mnutant HV protease, in particular a nulti-drug resistant nutant

HIV prot ease-suitsbl?}@ginéwlc@bﬂ%na 80.lB¥patiBlaP Intdest ARSI pRinds@tnul @ (1) in

t he manuf actuge nmedi ca t . useful. for, treating onbati ng.a di sease

associ at ed wﬁﬁn‘af (ﬁé‘f%\?ﬁ?fﬁ{?ﬂ%ﬂ%@‘fﬁi leagt ope W'%Pgég\gpr&’eafeﬁ 0E/ vi rus

is nutant, i rbepeeenidcidndr20pandidven mereligterestinigsarathioseneompotnddlof formput@®ase. 15 In

ot her words, Walp Y I Mol TNV a
&Bigmg Sag?ﬁ%sﬁtﬁl\é@ &%%@g ?{ lgis?‘&ﬁsnl'n@tgntmgege %{gﬁr{%{]ﬂ(emeteh ﬁlqv

mut ant HI'V. praot In parti mu rug resistan ant
pr ot ease, In @®dHnmal infected with said nutant HV pr ot ease, said nethod
conprising contacting said nutant H 'V protease in said nmanmal with an

effective a r t i ntion al so

relates to M'%htgép’%?&?%%@ ir%éte% @ptﬁ?%sgto_%)ﬁo%ﬁo@ﬁl O\?ﬁ‘ﬁ@é{) llgg]%Mi ch has a

nmut ant H V prioemidastire pia medieanent Byefiy foninhibiting teplieation of a IV yirushavingay

\% ot ﬁa?‘]e, in ﬁuﬁﬁtmfwl Fﬁrgléaéeﬂitn'ﬁhﬁﬁﬁy Qﬂﬁhf-d'éﬁg P&isﬁalﬁflﬁl_atiiirl]ﬂmﬁf@%edse%‘ﬂlﬁéléﬂ rus, Cof
I C as an ot ease, , | sal W an. e ctlve anount O

a corrpounbﬁofrg}]“%% FHile asg (‘if;a' coﬂ?gurbq'%fggrrﬂ“h} %%ﬁlgﬁnﬁfﬁﬂrﬁg{awgﬁgﬂeﬁt 0 a

met hod of t r eusefuhfpr treatingrop aombaing a disgeserbsogiated ivgtbAEY virad sfdctioewhereinh HI VvV

viral infectigg FMb%éeeéﬂhé BEv P& i8 aRBanDfin pPcut althitiMiigUSsidtant MukAR VI N

particular a multi-drug resistant nutant H V protease, said nethod
conpri si ng c ONPRRE; ng said H'V virus wherein the protease of the HV virus

is mutant infecting said mammal with an effective anmobunt of a compound of

formula (13 . nUihd¥obdsCiik Ffeséd? iV rbfites RAY mbdGd GONMBHIES nftark PRV PT €SENt

i nvention can be used I n hegg‘?, nuf acture of nedi capent for, the
treat ment of PTRAERSS Goaricuap té'g;a&" S taR oyt rofsass, MAMEABEaL i ng a
mut ati on at |infested stithcaid noftart FH Vamotease, asaidongilosi doimprising Oontatding said® hutant at

| east a_ combi it L8ad in WA e S oA UMbLVRAROBH: b cbiEASlnddeRRRRINGL [ N Of

quat e zed wi T BFSMHGUTION 859 (510 A AIRISE IO BREREPEOLRL 3 T ARshe ar ¢
i ncl udi ng20 f owhich héscamaatant Hiveprotehdeyin pagticuldes multddrag kesistaatinfiatteldlV | ong chai n
e a0 S Pl b AT BN s
t he conpound Smgqantflfélg/nmpga.ieiyl, sajdimgmmal with an effective amount of a compound of

formula (I). The present invention further relates to a method of treating or combating

a mammalian disease associated with HIV viral infection wherein the protease of the

25  HIV virus is mutant, in particular a multi-drug resistant mutant HIV protease, said
method comprising contacting said HIV virus wherein the protease of the HIV virus is
mutant infecting said mammal with an effective amount of a compound of formula (I).

Of particular interest is that the compounds of the present invention can be used in the

30 manufacture of a medicament for the treatment of individuals infected with mutant HI'V
protease bearing a mutation at least at one of the amino acid positions 10, 71 or 84 or at
least a combination of two of these positions or at least a combination of all three.

A basic nitrogen occurring in the present compounds can be quaternized with any agent
35 known to those of ordinary skill in the art including, for instance, lower alkyl halides,
dialkyl sulfates, long chain halides and aralkyl halides.



meant to indicate that one or nore hydrogens on the atom i ndi dAFEBRUARY 207
expression wusing "substituted" is replaced with a selection fromthe

i ndi cated group, provided that the indicated atoms normal val ency is not
exceeded, and that the substitution results in 5 a chemcally stable
conpound, i V0208d/adespound that is sufficiently robustpdnEpsesnses?e i sol ation
to a useful degree of purity froma reacglon m xture, and forrmulation into a
t herapeutic agent. As used herein, the term"hal 0" or "hal ogen" as a group
or part of a group is generic for 10 fluoro, chloro, bronpo or iodo. The
term " C | . aal Whénevergheterm Smbstigutedgzis usedfin detTgnn.thpe dehipoveds eftfornwlin D), diisl

b: anched ﬁ h %é&ﬁ?toﬁﬁé:bﬂi@ﬁ:%n@)b@h@%y@ﬂﬁfﬁsa&ﬂ tﬁélbtﬁmhﬁdfibd?éli ih "tliénéx'gre'fsﬁoﬁ1 carbon
atonms, such as or, an

- et hy! - pr oppinEa TR Fegsladef e sefoctoh sosR Ry idicaset irbin. BTRYIMSH Bt of o
group def i neshsindizatgé ttoancindymainalvady Hotéxaeeded, and that the subskiution cexnlixin

radi cal s aV| ed for

G- aal g1 and SeniG Splleinbain i, f@'&ﬁ"yﬁm RS n{°3 B 9P | e,
The term" C |ls°$a§}°l@é?1éél$ l'degrge gf 1@%"’(% oy rﬁ"’&l“f’nﬁ‘f"“ﬁ‘e loﬁé%t"l?l val ent
strai ght and méra;wutidﬂegbnt:hal ned saturated hydrocarbon radi cals having froml
to 6 carbon atons such 20 as, for exanple, nethylene, ethan-I,2-diyl,
propan-1, 3-di yl, gropan |, 2-diyl, butan |, 4-diyl, pentan-1,5- d|yI

hexan- 1, 6- di yils usgd heseiny th tarmhaloorfihglogers asa grapp e parkef a growp igigpRerigifer t he

i ke. Thepgt erﬂaor@m@}d(gﬁydooragdoa group or part of a group defines straight
and branched .25 chai drocar bon radi cal s vin carbon atons
Cont ai ning- at TEIEE Gk gt S ERLE Sar O b i aigh Rl Srasgndt,y

propenyl , butchaiped sqwmdah)ydrocaﬁmemwselmmgtﬂmn 1 tdckcartRimeatomns, suchce. Bal kynyl "

as a group Orexﬂlﬁf)k &lf:thy"‘l, &hﬂu?roﬁﬁflbd?ﬁ%n@zfxﬁétﬂﬁi prégyfatytA@fked chai ned

hydr ocar bon r d| cal 5(:‘:{ al}é:ﬂpg rom2 to t}car bop .at ons. cont |n| at | east one
30 triple bon §2 S & FOHR PR ARIIHP. BP‘E?pSWI‘?ﬁ 6 pent ynyl ,
hexynyl alfd tdhemed sdagated hydrocrbon'r @icalchayingdtday | to @wbpngat(mpswh apﬂmet of a
group is gen blfpstdgﬁx‘fe)ﬂ%lo(}?{ Ayl end pEXS1, REUA Y- mehyBLORSMhathyIp€iplaREey! of

cycl ohept yl he term"ary S a group or part of "a group 1S neant to
i ncl ude phem} ®and naphtyl 35 which both may be optionally substituted wth
one or nore sthestrn ‘(anrslkanediyEmnageanipl oy pas ef & gtoep définesrbiChletadtiaight andpt i onal |y

oo o1, AR UAbCABUIGEAN A thon Sl bt DL Pl
nydr oxyG 2al Ry fPr Steaials Fices %&Pﬁ%}éép 3@Iapr°pan-?2-dly1 butan

6al kyl car bonyl,xliyG peiab-tys-diylChexad-3, ﬁmmmﬂm 1,90iy2,30rhehy e dian-

PCTI EP2003/ 0508 481 and the like.

The term “C,salkenyl” as a group or part of a group defines straight and branched
25  chained hydrocarbon radicals having from 2 to 6 carbon atoms containing at least one
double bond such as, for example, ethenyl, propenyl, butenyl, pentenyl, hexeny! and
the like.
The term “C,¢alkynyl” as a group or part of a group defines straight and branched
chained hydrocarbon radicals having from 2 to 6 carbon atoms containing at least one
30  triple bond such as, for example, ethynyl, propynyl, butynyl, pentynyl, hexynyl and the
like.
The term “Csjcycloalkyl” as a group or part of a group is generic to cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.
The term “aryl” as a group or part of a group is meant to include phenyl and naphtyl
35  which both may be optionally substituted with one or more substituents independently
selected from C,galkyl, optionally mono- or disubstituted aminoC;.¢alkyl, C;salkyloxy,
halogen, hydroxy, optionally mono- or disubstituted amino, nitro, cyano, haloC;salkyl,
hydroxyC, salkyl, carboxyl, C,salkoxycarbonyl, CysalkylcarbonyloxyC,salkyl Ci.
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or disubstituted am nocarbonyl, nethylthio, nethylsul fonyl, and phenyl
optionally substituted with one or nore substituents each independently

selected fromCl -6al kyl, optionally nmono- or disubstituted am noC, - 6al kyl,
Cl - 6al kyl oxyo Z@loosgen, hydroxy, 5 optionally nono- orecadieproosdsbdzeit ed ami no,
ni tro, cyano, haloC, -6alkyl, carboxyl, . 6al koxycar bonyl ,

--lcycl oal kyl, Het', opti onal | y nmono- or disubstituted am nocarbonyl,
rret hyl t hi o and net hyl sul fonyl; wherein the optlonal substituents on any
am no functi cmlkﬁlmsyoarbdaﬂéncwm |Gs.reysloatiyl dlet's Het'.Opticdallkipono-©r 4al kyl oxy- A-

Het " - A‘ HGt s@bstﬁﬂk&%hmo%ﬁonﬁ] n:@ﬁ{ ﬂo tﬂeth fs'ﬁ’ﬁ*on 1(¥n henljleé 8 aak}/I

phenyl - heny| - oxy- A- éﬂﬁ?i‘/’ en\féd 6 %
Cl. bal kyI oxyc% withy ?Hen‘B“?Qre S‘g’ﬁﬁ“ﬁﬁnﬁea" n}é’a?P AR Cre2
ani noC, . bal kydptidnallyiiane: ¢ diswbititated himo@dalkyl, (glaﬂhjdmcmylogm hyphiey, y be nono-

or where poss bst s defined as
S pall caﬁed.dyvﬁ5&1§t;@8 S plif e% ocyisd i, LB G CROBAR G
Cl . bal kanedi yshlkexyegponydCaaeyabealih e, gptiomallymone- qm@w@anﬁlt%e poi nt of 15
attachment ofanfindcarbbig, xﬂeﬂlylﬂﬂ@&mhemmﬂfow]e“ﬁmlemﬁab @lCBuUdtmithlbﬂ in those
o & oroup. | SnGBRIN Sit'sge%. ety el A ST i S B Botlethal ogen
atons, pref erabHgt Codalkyl, Het Cljalllq'dmo Het ooy A-niJetéoxy Br-edkgk Ab pleniyl-der 0 at ons.

o 1o o RS A e
i s defined asa“@’o'éalaEWO‘A‘ 16¢ a&& 18k s l‘ 5 PBM%s. The
tertm :—Ilet agoups gcra?tmptlmallphc tnond- @ wheryssikle desubstitdted wvith (Saallqylahéld OII:]
artia u C =&\ i c cle havin
5o 14 1ing o e?*gggef%@%dﬁa“&gﬁgﬁ%&o@(% S chahgharie ’
preferably 5 ¢GO¥ pi*ﬁ&‘aﬁﬂﬁﬁ‘&% SRR kagedivk é%‘ie“’]%?rre"r‘rﬁ}eé’oﬁ’é?%r oatomring

menber s, Bac hatta¢taieipeotle rd thy negacited if the @y calkdnedigiegtoupointigse maivtiesul f ur and

which is opti uted on one or nore carbon atons by C, . bal kyl,
optionally m&gﬁlm}t/g%wbs%%‘g I tuted am noC, . bal kyl, C, . bal kyl ox hal ogen,

hydroxy, oxo, ThsgermoihaloCysaliohoas agrown erpgsof # grovp indatined s isply! cyano, 30
hal oC, . 6al kyl subftineledwitiConebatInkart halogentatonys, preferatiby | cliloxy erafidofnatbms, Gore

o ety M A e A CA B B e o

opti onal lﬁl am noc
met hyl sul 3bnyirifluerppthylpad siflueremesh or partially unsaturated nmonocyclic,

bicyclic or tTHeGsl ‘rlgdmy@mncyma@afgmp@g &t b0a dréup isAefinddAT TS EAkyahi Ch
cont ai ns one ol teroatonh ers, each independent]|y 35 sel ected
SRUELp P G hdisey HiRis

from mtrogen eesn t he optional substituents on
any amno f FhettéronHet & ajsnaeqyemde«m pha grevmis definedrag msauraged ok partially

Cl - 6al kyl oXy-isatutal néombeyclic, bicyclic or tricyclic heterocycle having 3 to 14 ring members,
25  preferably 5 to 10 ring members and more preferably 5 to 8 ring members, which

contains one or more heteroatom ring members, each independently selected from
nitrogen, oxygen and sulfur and which is optionally substituted on one or more carbon
atoms by Cj.alkyl, optionally mono- or disubstituted aminoC; salkyl, C, salkyloxy,
halogen, hydroxy, oxo, optionally mono- or disubstituted amino, nitro, cyano,

30  haloC,salkyl, hydroxyC,salkyl, carboxyl, C¢alkoxycarbonyl, C;.
salkylcarbonyloxyC, ¢alkyl C;salkyloxycarbonylC;salkyl, Cs.scycloalkyl, optionally
mono- or disubstituted aminocarbonyl, methylthio, methylsulfonyl, aryl and a saturated
or partially unsaturated monocyclic, bicyclic or tricyclic heterocycle having 3 to 14 ring
members which contains one or more heteroatom ring members, each independently

35  selected from nitrogen, oxygen or sulfur, and wherein the optional substituents on any
amino function are independently selected from C;alkyl, Cisalkyloxy-A-, Het>A-,
Het’C,6alkyl, Het*C, salkyl-A-, Hetoxy-A-~, Het’oxyCp4akyl-A-, aryi-A-, aryloxy-A-,
aryloxyC,4alkyl-A-, arylCj.salkyl-A-, C,salkyloxycarbonylamino-A-, amino-A-,
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aryl oxy-A-, aryloxyC, -sal kyl-A-, aryl G _bal kyl -

C, . 6al kyl oxycar bonyl am no- A-, am no-A-, 13 FEBRUARY 2007 WD 2004/016619
PCT/ EP2003/ 050379 -10- am noCl _6al kyl and am noC _6al kyI A- wherein each of

the am no grEy RS ¢IBMe OPtionally be nono- or where po % ubstltut ed
with Cl.4al kyl and wherein Ais as defined above. erm as a

group or part of a group is defined as ahl-aromatic m)nocycl ic, 5 bicyclic
or tricyclic heterocycle having 3 to 14 ring nenbers, preferably 5 to 10

ring hrre[rberS@lascman@l RldiAhed Hllﬁﬁ-ADwﬁeréthQ:hrB?ﬂfIéehhﬁmq[ dﬁfhngyont ?i ns one or
nore heteroatomr ers, each | :) e rom.ni t.rogen,
oxygen or sul a’LY“%WHO'H‘WB“SBPﬁS{??Fa‘fW"% ?J[‘X’E}h{?bﬁﬁ%ﬁa”é’n‘%h eL5in AdF 85 car bon
at ons by Cl. 6ddfiagd gbovept i onal | y nono- or di subst I tuted am nod sal kyl,

Cl. 6al kyl ox T}E?t% &ﬁﬁ, ed am no,
nitro, Zyang H%eﬁ a’h%d{ y‘%i}’%%ﬁg’g’g L car box "fyném&ﬁu&
Cl. 6al koxytar ﬂ' tncggg_hc @ggrwg ‘HB%]%/ 1o @%mlgﬁ'rs, p@ferably 5to 10ring

gal k;t/)l oxycar 3membésh aficbinbse! prefeRBbIy S)t6 BQﬁbh}dmbeﬁpWhﬂh&d;ﬂtg&nm&Cbr nTZUre ;
i substitute and an
aromatic nonoléet%ﬁ% g'g?ﬁ'ﬁ?gmefscggé %éegﬁ %ﬂ?' %ﬁager%ﬁ%ﬁaﬁ% g °§|§j®§"14 ring
menbers; vxhermdnvhlﬂew@ptwr@ﬂabubfgtusedmton@ QEmEre cathon AlPmS by §o-6 ct ion are
hg?egingent I ?/o;ﬁﬁh éﬁ&lc{ E)ems@snﬁﬁédla&ﬂmoc&&lﬁﬁl &Y daly Yoy haldged, y

al ky sa any
aryl oxy- Allé( 2RO yAnonoy, %91S%hm|_§raﬂ'd nEoy ﬁwo&a¥%q@1%§‘¥%9’©”
car bonyl am nocaﬁquyhﬁzkayparbmyﬂbd,@ma&ikgfbowmy@mMICaaI kyl - A- wherei n each

of the am N0y 1€Rk e IQﬁk)FlD Aly MOR.- 6r & te
di - substitut ed Wt g@% %lkgln Hc'y/c 0’3%;: ésqqas Elegl?%{ét% aboye. As used

herein, the t&riPeay ny} &W Q’F 8] aPREPIALC FFROGYY Fn to which
it is attac hebicyc'[ia@r trmynmqhe@)rodyolerhav1ag3m T@mmglmembdzrk; wheeeirsthie foptiorat om t o

which it i on%"a:ﬂnﬁéﬂin(m da?%fnﬁé d&tlﬁ‘délé&é&fﬁ MWE sul fur atom

to which it is |se

e[
t hi ocar bonyl ﬁbﬁaia‘iyiox\)(ﬁ“%‘hl{f:hé"cgiﬁb%ﬁ ]§¥]0H’Ftt9 6ab$lféheﬁqt é‘}éAatIfI%k%éu As used
her ei n bef or eCMahﬂ-Aearyﬂ-Aemyloxy Anraeyloxy@ ealleyltAreanpll 3alky A ¢,.@illkyddxly- t he
avai l abl e A p t b t bly,
one, two or t %%%%Qﬁdhﬁr\g% 5%1% Itk ﬂé"ltaﬁd P@u%g %?K);&% %ﬁfrﬁ&fggéﬁrs mor e
than one tine ﬁmm/growmy qptigpally bé&@ﬁou@fwwq Mﬁb'ie@-ﬁwa%tﬁ@ﬁd@ . 35 The
term " pr oo ugC, atkyli sebwhdreio wgh asitefined sbdvext neans t he pharnmacol ogical |y

accept abl e derivatives such as esters, am des and phosphates, such that the

resulting in ) . . )
As used herein, the term (=O) forms a carbonyl moiety with the carbon atom to which

it is attached. The term (=0) forms a sulfoxide with the sulfur atom to which it is
attached. The term (=O), forms a sulfonyl with the sulfur atom to which it is attached.

25
As used herein, the term (=S) forms a thiocarbonyl moiety with the carbon atom to
which it is attached.

As used herein before, the term “one or more” covers the possibility of all the available
30 C-atoms, where appropriate, to be substituted, preferably, one, two or three.

When any variable (e.g. halogen or C,4alkyl) occurs more than one time in any
constituent, each definition is independent.

35 The term “prodrug” as used throughout this text means the pharmacologically
acceptable derivatives such as esters, amides and phosphates, such that the resulting in
vivo biotransformation product of the derivative is the active drug as defined in the
compounds of formula (I). The reference by Goodman and Gilman (The
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defined in the - conpounds of fornula (1). The reference by Goodman and

G | man (The 13 FEBRUARY 2007 WD 2004/016619 PCT/ EP2003/ 050379 -11-

Phar macol ogi cal Basis of Therapeutics, 8 a ed, McGawHill, Int. Ed. 1992,
" Bi ot r ansf orwmisbaies® Drugs", p 13-15) describing pr oglriagSecaggegnal |y is
hereby incorporated. Prodrugs of a conpound of the present invention are
prepared by nodifying functional group$ present in the conpound in such a
way that the 5 nodifications are cleaved, either in routine manipulation or
in vivo, t%tmbmkwmman&apdaﬁags‘hg&Mmtaweleillg:mmwm, of the pr eﬁent
i nvention ek, PAUpD, r e up on the
asynmetric Ca’r%%ﬁén%ﬁo%q{og)ﬁgﬂ%mﬁlg —E rdgﬁcgﬁin?h%fgdﬁ%%&e?%&gﬁ%%%@%p t hat, when
t he prodrug igcaupiritad.sbredgs oln compaundefithe preseabipentiop aregrgpagedidyee hydr oxyl

or free am nomodi dti6RAEroubS preYedlt Gfthe &% fukh PWagtagtear € descri bed
for inst ansce i n 99/ 3379 WD, 99/ 33815 99/ 33792 all

. [ 33793.
i ncor por ated RRIEGAHORR AT Glayed, fither n gpuitge H’&legﬁgo%?fa‘flé’b“t%gg? éﬁg@ar@t excel | ent
aqueous sol ubgonipoynd. i Rredregesiadude canpainidaof thietpyeserit Snentiorawkereia adiytrpxy
met abol i zed | %'g%ﬁgé}%sﬁﬁ]% he h&(’iﬂﬂk}’ﬁoﬁi@n {h@ a¥ynifRetrif Qﬁrb@)ﬂ"ﬁﬁﬁﬁ(g%'aﬁ'niﬁbg e, the

salts of the nds ,of formula (l) aye those erein t counterion is
phar maceut i ca$®Pyp ‘6?’0'&15?%‘? ﬂ}yci’g!i?‘l?&g?tyw “d’éé?)?%? ug Is islered Q8 pptienhayi ng a

phar maceut i caditayestodaraepiredhyelraxyliod fesel apminoy@gspedtiselyf i nd use, for exanple, in
the 20 prgparation or purification of a pharmaceutically acceptabl e conmpound

of formula (1). Al salts, whether pharnaceutical Iﬁ% acceptable or not are
i ncl uded wi t hiypiqahexampiss of prodrugp aredesczibed for inptapes i WOPIB3p¥ar naceut i cal |y

accept abl e or w9338l H,oW0I)33 79Dl Wl 99/33¢ 02 hil idorpatatedfhefeliBbyvefegdhce.25 t he
conpounds of the present invention are able to formcan conveniently be
prepared using the appropriate acids, such as, for exanple, inorganic acids
such as hydr oPrafiugs arg ehagacterized;by pxegHent puspscsobibility.dpasensedbieavadabilitysul f uri c;
hem sul phys i candnird fehdily ISl into themgivé idititolgnasbds; or organic acids such
as, for exanple, acetic, aspartic, dodecyl- sul phuric, heptanoic, hexanoic,
ni cotinic, propanoic, hydroxyacetic, lactic, pyruvic, 30 oxalic, malonic,
succi ni ¢, nal Eirdherangntior use, therdlts of the gpmpguinds otiormula (T) pastthesn aherginf heii c,

et hanesul f oni guniAsz RPEEHab&Ricaly d?_'p‘h?:liélggl@aﬁlyl dcOdptable. BISHEAIEH, Salts havinga
salicylic, p-am no- stal hixl i cé%%?rml ¢ .an t he | fk(g act?ds. nvetlhsel y said
acid additi onpp?ﬂf’%"e‘r‘ ol s Jui:1y ec‘%S’H{}S?‘?‘b‘E%@S? RAPel WP 4 35

appr opr i a2@ bprsparitionor puréfidatiereofyaphertaseyticalin acceptablo geripound of formuladl)( | )
cont ai ni ng anAfGAIR! Whethe? pRA mABetiBAIE achPtabRIVF0E £6 idchided within the ambit of

the present invention.

The pharmaceutically acceptable or physiologically tolerable addition salt forms which

25  the compounds of the present invention are able to form can conveniently be prepared
using the appropriate acids, such as, for example, inorganic acids such as hydrohalic
acids, e.g. hydrochloric or hydrobromic acid; sulfuric; hemisulphuric, nitric; phosphoric
and the like acids; or organic acids such as, for example, acetic, aspartic, dodecyl-
sulphuric, heptanoic, hexanoic, nicotinic, propanoic, hydroxyacetic, lactic, pyruvic,

30 oxalic, malonic, succinic, maleic, famaric, malic, tartaric, citric, methane—sulfonic,
ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic, salicylic, p-amino-
salicylic, pamoic and the like acids.

Conversely said acid addition salt forms can be converted by treatment with an
35  appropriate base into the free base form.

The compounds of formula (I) containing an acidic proton may also be converted into
their non-toxic metal or amine addition salt form by treatment with appropriate organic
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appropriate organi c 13 FEBRUARY 2007 WO 2004/016619 PCT/ EP2003/ 050379 - 12-
and i norgani c bases. Appropriate base salt forns conprise, for exanple, the
amoni um salts, the alkali and earth alkaline netal salts, e.g. the lithium
sodi um  potvesmamssisagnesi um cal ci um salts and the pate20080d05® Wt h
organi c bases, e.g. the benzathine, N hyl, -D-glucam ne, hydrabam ne
salts, and salts with ami no acids 5 such“as, for exanple, arginine, |ysine
and the |like. Conversely said base addition salt forns can be converted by
treat nent w tdmdamorganiobases: iAgipeopaisicdasersaly farime comprseabir dxdmplenthel0 The term
"salts" also g ] t : t joit o] whi ch the
conpounds of ét Ee ,6@3%%&?%@%&1%?%@%@@%%%%ﬁ%ggﬁlhlﬁ’gsgho; >such forms
are e.g. hydRoRssym, BREISHIsIMa cRleung faitsand the liks, saitpwithopganisdasesr o B t he
\% esent conpohengdhine, N-iRtiyl, -Dgheaiipie] B}ﬂrdbbﬁhﬁgamgﬁtﬂ@h@?}vith kﬁxiﬂoaalrclmslja Nf 1) .
erein one o Vv Niskr.oge: I idized to the so-calle oxi de.
The prese% c%ﬁ%gsug%%km lg’aﬁ?%gﬁ%?#’%@qnﬁ eh@%éf tautomeric forms. Such forns,
al though not explicitly indicated in the above fornula are intended to be
i ncl uded w t hehvieREly said®RS dAditioR SalPfoffi€tin eRYtie® By tréfimditSyitdnm
stereochemcal ly isoneri.c for of, conpounds of the present invention, as
used her ei nbeftRBf &2 eﬁc}ddgtgt%ggepag PBfe conpounds nade up of the sanme atons
bonded by the sanme sequence of bonds but having different three-dinensional
st ruct ur efy Whihemf*@1éfisol cBh@ﬁEé@@H&lﬁ@FHt& aniMieGBIVERSIGIPBER R Shkth thde

present invention y .possess., 25 .Unl"'ess ot herwise nentjioned or indicated,
Phe” cherr cal GRESTUMERGEN o IEGRITLAE S0I8 . BB ESREPEn Gl H 5 o |

possi bl e st erlgadediesnalcatiolayesiand therlike. f or ns whi ch said conpound nay possess.
Said m xture may contain all diastereonmers and/or enantio- nmers of the basic
nol ecul ar structure, of said conpound. All stereochemcally isoneric _forns
of the conpouhtfsV-sxide fumsobthe presentsempousds s Meantio somarisedhesompopadslini xt ur e
with 30 etch foihels (B mwheteiti @iede sevieral hitrogenatamedte okidived td the secallpd Mojxidehe
present invention. Pure stereoisoneric forns of the conpounds and

internmedi ates_as nentioned herein are  defined as isoners substantially free
of ot her enanfheofeseniccogPopndsgnayaborfsist i thelk tagtogeric fosms.s Al forms althepglecul ar
structure of saiegplivitiyniadiosisd drthd aoee fopslulatasintehdedta bt irklildad witBi thde

term stereois | ' ncerns conpounds or internedi ates having a
st er eoi sorreri%ggégfggésbrg?&g{ngfnéggt 80% (i. e. mninmm90% of one isonmer and
maxi mum 3®% of the other possible isomers) up to a stereoisoneric excess of

100% (i . e. 10DRétefm stereechemivatly isamerie) fonds of contpeudsiifithe, préseiitanventigrat i cul ar,
compounds or 448l %rgﬁgét%}e?aefmes all possible compounds made up of the same atoms bonded
by the same sequence of bonds but having different three-dimensional structures which

are not interchangeable, which the compounds of the present invention may possess.

25  Unless otherwise mentioned or indicated, the chemical designation of a compound
encompasses the mixture of all possible stereochemically isomeric forms which said
compound may possess. Said mixture may contain all diastereomers and/or enantio-
mers of the basic molecular structure of said compound. All stereochemically isomeric
forms of the compounds of the present invention both in pure form or in admixture with

30  each other are intended to be embraced within the scope of the present invention.

Pure stereoisomeric forms of the compounds and intermediates as mentioned herein are
defined as isomers substantially free of other enantiomeric or diastereomeric forms of
the same basic molecular structure of said compounds or intermediates. In particular,

35  the term 'stereoisomerically pure' concerns compounds or intermediates having a
stereoisomeric excess of at least 80% (i. e. minimum 90% of one isomer and maximum
10% of the other possible isomers) up to a stereoisomeric excess of 100% (i.e. 100% of
one isomer and none of the other), more in particular, compounds or intermediates
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stereoi soneric excess of 90% up to 100% even nore in particular having a
st ereoi sonmeri c excess of 94% up to 100% and nost in particular having a
ster eoi soneri c excess of 97%p to 100% The terns' enantionerically pure' and
' di ast er eomawo maddigsipur e’ shoul d be understood in a Spdjgpadospdse but then
having regard 5 to the enantioneric excesgs, respectively the diastereoneric
excess of the mi xture in question. Pur&33t ereoi someric forms of the
conpounds and internedi ates of this invention may be obtained by the

appl i cati on dfaviag b-skreowtmprioeeeisiof 90% o 1 00%h,aveemorriapaticu@iiaivingla 10 be
separated fraq I of their

et o comer S egogﬁ%pleﬂé Q)'t%ssb&fﬁ‘pqmstg 18&'%3}{8111%5%@@9&&&1@%‘&85&1 ampl es t her eof
are tartaric WQ!FOW%m%ﬂf-‘)mwpttaﬂ%/oa@h@teﬁm ewntiomerically pyre'candci d and

canphosul f oni 'aaaﬂ@reanerﬁhm wellsholfd Ye uriiBRoll mglﬁnlamuy laat tﬁamwaigeegm

chr omat ogr.aphi ¢ t echni ues usi ng ng raghg%bag{' on%r ﬁ 2 Wgure

st er eocherti ca ﬁg;eln & FEPHE vely Fen 9 HRESF Fespondi ng
pure 15 stereqncstlem cally isomeric forns of the approprl ate starting
materials, provided that the reaction occurs stereospecifically.
Preferably if a specific ster Qi soner i s d(gsl red,, Saléj‘H’é ound w il be

synt hesi zed Hyr&HtapisamsEiciferms afdhefompowds gp <kt s vi |
advant ageous|be obtarled yy @raapplication ofat h;ommpreceduras thngusta:nteemaaﬂmnerQ&aSF he

di ast er eoper iy néf?aﬁﬁ%?ﬁ%% oftﬁl{r lt}fé %leén\%%f)ysgaﬂlzgﬁérﬁéﬂﬁgr @iﬁ‘%&%ﬁﬁé\ﬂ“ ch’ may

convent i onal ropr|a ysi cal’ separati on met
advant ageous| splipwith aptsalby acive peds ‘frchaseé ples thepgof are; targaric agids dibgnzeyk i on” and
chr omat ogr aphyitari.agid, diedluoyitart£idracidahe gira;mfoyulfoaﬁc dcid. Memhﬁ&ly, Efandioerss on

I T e
These two ascyam@@rpcpcée@@ﬁldsexs@m@rp&?eformﬁm%el@ubwctrwecaﬁmasrheewrwopdylgmnret he

fi g]chr e bel|t50W ster%ochemlm‘lh sdileritﬂ fnf9 dftthe dB?r fate4taHihg ﬂdi@la@é;)ﬁl?k'idé@that the
configuration_of. each asynmnet resen

conpounds of rf’%cr‘ﬁ%fmcu Is;% % %C%H dllgrg fabtcly a{/ ”'Eé/,ﬁc %e&gg%'ﬁerrﬁ% %@I’I ptors
R and S, t hicomRowndavid besyet ¢Sé¥i¢d@bjﬁﬁe@§mﬁlﬂp mpthods phprepagation. E!“é@@rl bed in Pure

Appl . Chem IfdtReds wAl advkhtadébusiiiRen éﬁﬁkﬁloﬁ{e@ﬁ&l ¢ @aihPMatedisls oXy group and
marked with the asterisk 13 FEBR RY 2007 WO 2004/ 016619 PCT/ EP2003/ 050379

20  The diastereomeric racemates of formula (I) can be obtained separately by conventional
methods. Appropriate physical separation methods which may advantageously be
employed are, for example, selective crystallization and chromatography, e.g. column
chromatography.

25 Ttis clear to a person skilled in the art that the compounds of formula (I) contain at least
two asymmetric centers and thus may exist as different stereoisomeric forms. These
two asymmetric centers are indicated with an asterisk (*) in the figure below.

AN Q
* S0,
—
OH R, N\

R,
The absolute configuration of each asymmetric center that may be present in the
30  compounds of formula (T) may be indicated by the stereochemical descriptors R and S,
this R and S notation corresponding to the rules described in Pure Appl. Chem. 1976,
45, 11-30. The carbon atom bearing the hydroxy group and marked with the asterisk
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group and nmarked with the asterisk (*) preferably has the S configuration..
The present invention is also intended to include all isotopes of atons
occurring on the 5 present conpounds. |sotopes include those atons having

t he sanme at ovo wosmussher but different nmass nunbers. Byciepdodbsoggner al
exanple and without limtation, isot opesl4of hydr ogen include tritium and
deuterium |sotopes of carbon include CG'*13 and G 14. \Wenever used
hereinafter, the term "conpounds of forrmula (1)", or "the present 10
conpounds” or(*)spraﬁetahly Hae thenR confiigamtiort. dfhercaﬂbunietonmmngrqheﬁﬁgmupfan@ener al
formula (1), * I of OB, racemc m xtures,
pr odr ugs, estng{rrgh%la‘%gm%%t% (I)%ééblg%hgﬁﬁ%& %e?tfo quat erni zed ni trogen
anal ogues. A particular group of conpounds are those conpounds of fornula
(1) wherein qmepwsenthﬁzeﬁmﬁs alko iferdédlol instidelrissbpes 6f 4OMS oeuping onRe | S

hydr ogen, par tplre(fqu compﬂ? rd¥| Ier‘ﬁés 1%1u&)eati1§s\é nlr_s'gr{ e@é AR Lo f}{ﬁr%er%a Kyl

nore in rogen partirally IwE8Ur at ed
monocyclic ordiffasent ynsiss mlml@!?erﬂwyw of mmrﬁlregarspls@ndsmthm limitertien;, ésotopes afh
contai ns one 19lrofBY BcludekRiuMaing Aedtbriviin, "RBEBEEsof cBSNincRde erndpatd-ys. sel ect ed
fromnitrogen, oxygen or 20 sulfur and which is optionally substituted,
phenyl optionally substituted with one or nore substituents, an aromatic
nmonocycl i ¢ héVheneegrakal liezamafigr, Shet torn6“compgundywiitemsla (Wﬁ,ioa:ﬁthcquﬂsaitns one or
mor e het gpoaly ?Hi?&hd?l?’ b C%%enn‘%@ﬁl%ant't@ﬁx%ﬁ@é‘ﬂﬁ%ﬁn ol 6@% énibral f&maldr)r ogen,

oxygen or sul onal supstituted one or e carbon
atonms, or Cl W&W‘dﬁ%lﬁ%‘fsr ftﬁfF%'ﬂ‘P ricrfoups; mgemicapixtures, PFRYYSY; E3FTE bt er ocycl e
having 5 to Gnetaboljtesmstneilas theiriqnixesniret aitrogerarmalogoes. nor e het eroat om ri ng
menbers, each independently selected fromnitrogen, oxygen or sul fur and
which is opti onaIIy substltut ed on one or nore_carbon_  atons;

hydr ogen; 30 A pargculgsgreyp of compeyndgyre thase epmppungs.of famujs (Iuvh@ym OHFrB’r ein
particul a5, lmdrs of GEfYowing re§ri{orOppply:0- CH2- C(=0) -, wherein the C(=0 group

is attached t i

aryl met hyl , 19 1§ lﬂ?d‘J\%g’r ng’ullq%t?’/ %At?ﬁg{lm%dﬁéml mlty[tdﬁawl ﬁlg{fgét ituted
Cl.6al kyl, in palpﬂlitlé'él%l& ethydegery|a Sé‘;b‘fﬁ“@r%lpwlaghb@ﬁu[%ﬁdéﬂowcvwc %5 aryl,
Het', Het2, C3acyidyelal heydrodytledaving S a8 riap alelnpergDwlgich euntdihsSahle k ot ed wher e

and S‘éﬁftzzi;ot 13" Febeb o RGRAS SH e Ry ak el i ppis et T

sulfur and which is optionally substituted, phenyl optionally substituted with one

or more substituents, an aromatic monocyclic heterocycle having 5 to 6 ring
members, which contains one or more heteroatom ring members, each
independently selected from nitrogen, oxygen or sulfur and which is optionally
substituted on one or more carbon atoms, or C_salkyl substituted with an

25 aromatic monocyclic heterocycle having 5 to 6 ring members, which contains one
or more heteroatom ring members, each independently selected from nitrogen,
oxygen or sulfur and which is optionally substituted on one or more carbon
atoms;

R» is hydrogen;

30 Lis -C(=0)-, -0-C(=0)-,-O-C,¢alkanediyl-C(=0)-, more in particular, L is -C(=0)-,
-0-C(=0)-,-O-CH,-C(=0)-, wherein the C(=0) group is attached to the NR;
moiety;

R; is arylCi4alkyl, in particular, arylmethyl, more in particular phenylmethyl;
R4 is optionally substituted C;ealkyl, in particular Cjsalkyl optionally substituted with

35 aryl, Het', Het?, Cs7cycloalkyl or amino optionally mono- or disubstituted where
the substituents are each independently selected from C;.4alkyl, aryl, Het! and
Hetz;
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substituents is optionally substituted on one or nore atons with a
substituent independently selected fromthe group consisting of am no,
nono- or di (Cl4al kyl)am no, hydroxy, Cl-6alkyloxy, carboxyl, oxo, G salkyl,
hydr oxyC, - 6aldapbeoréels 5 4al kyl car bonyl oxy, Cl -4akl oxyaiE»eydyses7e

d - aal kyl carbonyl oxyC, 4allryl, Cl1 4al kl)gl oxycarbonyl G .aalkyl, Het2; Rya
may al so be C, _6al kyl opti onal | y furt her ™ substituted with am no, nobno- or
di (G . 4al kyl )am no, hydroxy, C _6al kyl oxy carbonyl, oxo, nercapto,

C, . 4al kyl car QisyiGotyRs: Ghertin Ky Iscoryls Heth Gl ]; whereirseaniTot saibabstitemtsiin R5b | s

hydrogen; and 19 ‘ﬁ’ﬁ‘[‘ e those
conmpounds of for nﬁgatq:il e@glgﬂonébﬁﬂﬁghﬁbég&ﬂ%ug& Fﬁﬁéﬁ}ﬂ?erﬁ&_ O C(=0) -

rogen
-0 CH2-C(0) -, whé¥ cep%qmglo aratnpa@ﬁ%%@(%@ﬂw IR noi ety; R3
is phelr'lyl met hyI hadroxy, B4.cdlisy 163y edrborlyl, oamilghlkﬁl hﬁ@y%lkﬁ&llel n Ryg i s Het .
1, ary t Yesu stitute
on one or m)re %%é%o% E)Qy’ dﬁﬁﬁ'@ﬁ}ggﬁ%ﬁ# G X, B%‘g?é%c ed fromthe
group consi sti ng@lﬁyl@?mcﬁbonw}rﬁmﬁlky(hrﬂﬂh@@m% %ybﬁ)%lpﬁiﬁ | optipealby,fyrth
G 4al kyl oxy, anmi Bﬂfs}m&ﬂ'vhﬂl'ammlﬁfbno%rcﬂﬂdnﬁ Jeliho, t’h?@!ﬁﬁ@@@ﬁ@lbxy carboxyl
oxo, C, oal kyl, ¥dgox C 6al k %rﬁd aél ar bqoo¥1| loxy d
4al kyl oxycar bony Q’ﬂ’%rﬁ %ge%!@ 2y 14aTyI0Xy
C, 4al | ryl oxy diséind-Ryp whateknyRsp is MIOB@y,@héal kyI aryl, Het', Het2. 25 Another
speci al  gipouRQén punds are those conpounds of forrrul a (I) wherein, R2
I's hydrogen; L is =0 -, -0C(=0-, -OCH2-C(am -, wherein the O) group
is attached to the NR2 i ety; 30 R is phenyl rrethyl R4 is C. alkyl; and
Q i s >C=C Rs & sfeetabgrmuiRyfcompouaidy lare thqxcicompbdungds sﬂfummixlat(ﬂt)&dhemm,one or nore
atons with a R34 Trd ent i ndependent |y sel ect ed fromthe group consi sting
of am no, m)no- 4al kyI anm no, hydroxy

i nOCL. bal Kyt - GrCEPL O Hesth Ak MO 6l hagoup L afashid o ey,
Cl oal kyl 15hydﬂR@<ry@e14al kyl, mercapto, C, 4alkyl earbonyl oxy, C 14 al ky

| oxycar bonyI E%Jﬁg,@r nyI oxy C, al kyl, C, .4alkyl oxycarbonyl Cl4al kyl,
C3. 7cycl oal ky <3 %}éﬂ# ’am)
1sC145alky1 and

Q is >C=C-Rs, wherein Rs, is Het', aryl, Het?; wherein each of said substituents is
optionally substituted on one or more atoms with a substituent independently
20 selected from the group consisting of amino, mono- or di(C,4alkyl)amino,
hydroxy, C;alkyloxy, aminoCsalkyl, mono- or di(C,4alkyl)aminoC; 4alkyl,
carboxyl, oxo, Cjsalkyl, hydroxyC;salkyl, mercapto, Ci4alkylcarbonyloxy, C,.
salkyloxycarbonyl, C,4alkylcarbonyloxyC;salkyl C;4alkyloxycarbonylC,salkyl,
Cacycloalkyl, aryl, Het', Het®.
25
Another special group of compounds are those compounds of formula (I) wherein,
R; is hydrogen;
L is -C(=0)-, -O-C(=0)-, -O-CH,-C(=0)-, wherein the C(=0) group is attached to the
NR; moiety;
30  Rjis phenylmethyl;
R4 is Cisalkyl; and
Q is >C=C-Rs, wherein R, is aryl, optionally substituted on one or more atoms with a
substituent independently selected from the group consisting of amino, mono- or di(C;.
salkyl)amino, hydroxy, C;alkyloxy, aminoCsalkyl, mono- or di(C,4alkyl)aminoC;.
35  salkyl, carboxyl, oxo, Cisalkyl, hydroxyC;.salkyl, mercapto, C;4alkylcarbonyloxy,
Ci4alkyloxycarbonyl, C;4alkylcarbonyloxy Ci4alkyl C,.salkyloxycarbonyl C;4alkyl,
Cascycloalkyl, aryl, Het', Het®.
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group of conmpounds are those conpounds of fornula (1) wherein, R2is
hydrogen; L is -C(-0)-, -OC(am-, -OCH2-C(am-, wherein the C(am group is
attached to the NR2 noi ety; 5 R3 is phenyhnet hyI; and R4 is O .salkyl; and

Q i s >C=C R§jp whehigi$ Rsn is hydrogen. Another int ereﬁ# 0JH358 of
conpounds are those of fornmula (1) wherein, 10 R2 is ogen Lis

-Clam-, -O0C(-0)-, -OCH2-C(=0) - wherdfn’ t he C(0) group is attached to the
NR2 noi ety, R3 is phenyl met hyl ; R4 is Cl-al kyl; and 15 Qis >C=C Rsa

wherein Rya !xsett{%u?e QpiiciaPBrabip ¥f dsta}@@lo@rbome&nfag of RrRula () Whevdid,h 2
substi t uent ﬁ@%gdently sel ect fromthe group consisting of am no, nono-
4

or di(Cl_ AR hydroxy, Cl- 6al kyl oxy, ami noCl. al kyl, nono- or

di (Cl4al kyl ) dnis HGED)-, -BLI(kY)-, -@&HhaeXF0)-, wherginie G(=O) Igrodp;isjatuxly{d]to @l kyl ,
nercapto, Clgalgd {:tgar bonyl oxy, Cl. 4al kyl oxycarbonyl, C1_4al kyl car bonyl oxy
G . 4al kyI CI 4a| Xy ar bonyl Cl. 4al kyl. 20 Another particular group are
t hose conp E}fen}’ ban¢i), wherein, R2 is hydrogen; Lis -C(=O)-,

-0 C(=0) - %@-Qrﬁ(l@@)mc] wherein the Clan) group is attached to the NR2

noi ety; d:_)QE? Cl. bal kyl ; and Qis >C=C-Rsa wherein
Rsa is al kyﬁﬁ)ptl onal 1y sugﬁ%ﬁ%t u@ﬁrddg?)n one or nore atons with a substituent
i ndependently selected fromthe group consisting of am no, nono- or

di (Cl4al kyl) affioter uifef@bhﬁggmuﬁ&ﬁairﬂrpbh@dsw:e SosduPRtnularowhdrigal kyl carbonyl oxy,
30 G . 4al kyl ﬁc rbor% C3. 7cycl oal kyl , aryl, Het' Het2 "Anot her
interesti 3{2 orrpounds are those conpounds of formula (1) wherein L
is -O0d- 6a| Hain ed)=, €0 £070)-, I5-Chhdt(T6-, yhomp thd CCEhmompdsattached;th e
conpounds of NOHRibe; (1) wherein Q is>C=C R5a wherein Rsa is C 1.6al kyl,

aryl, or e ch gﬁhy nal ly substituted on one or nore atonms with a
substltuent i d%%& 4 g sel ected fromthe group consisting of am no,

Ry is Cisalkyl; and
15 Qis>C=C-Rs, wherein Rs, is Het? optionally substituted on one or more atoms with a
substituent independently selected from the group consisting of amino, mono- or di(C;.-
aalkyl)amino, hydroxy, Cisalkyloxy, aminoC, salkyl, mono- or di(C,4alkyl)aminoC;.
salkyl, carboxyl, oxo, Cigalkyl, hydroxyC, ealkyl, mercapto, Ci.4alkylcarbonyloxy,
Cialkyloxycarbonyl, Cy4alkylcarbonyloxy Cjaalkyl Ciaalkyloxycarbonyl Cy4alkyl.
20
Another particular group are those compounds of formula (I), wherein,
R; is hydrogen;
L is -C(=0)-, -0-C(=0)-, -O—CH;-C(=0)-, wherein the C(=0) group is attached to the
NR; moiety;
25  Rjis phenylmethyl;
R; is Csalkyl; and
Q is >C=C-Rs, wherein R, is alkyl optionally substituted on one or more atoms with a
substituent independently selected from the group consisting of amino, mono- or
di(C, 4alkyl)amino, hydroxy, Cysalkyloxy, carboxyl, oxo, Ci4alkylcarbonyloxy,
30 Cualkyloxycarbonyl, Cs_scycloalkyl, aryl, Het', Het?.

Another interesting group of compounds are those compounds of formula (I) wherein L
is -O—C, ¢alkanediyl-C(=0)-.

35  Another group of compounds are those compounds of formula () wherein Q is >C=C-
Rs, wherein R, is C;.¢alkyl, aryl, or Het?; each optionally substituted on one or more
atoms with a substituent independently selected from the group consisting of amino,
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di (C, . aal kyl )am no, hydroxy, Cl4al kyl oxy, carboxyl, oxo, sulfhydryl, Cl_
4al kyl car bonyl oxy, C1. 4al kyl oxycarbonyl, C3.7cycloal kyl, aryl, Het' and
Het 2. Yet anot her group of conpounds are those corrpounds of formula (1) or
any subgr oupyo Bodoigieof wherein Qis >C- R5b wherein fdP jp%ggj gen.
speci al group of conpounds are those conpounds of fornu 8 erein Rl L
is Het'-OC(=0), Het2-C, _6al kanediyl-Ol& =0, aryl-0OC _6al kanediyl - C(=0)
or aryl- C(=0. 10 O particul ar interest are those conpounds of formula (1)

Gatyel on k ?mmsdé j k%aﬂ s ’Wbar?@{yyl&b%m%éyi Kyl , Het2
acycl oal ky oa a al ky :
Het 2C1. 6all kwmlkﬁﬁachgﬁrf)% @H&/Gﬁfé‘élﬂdlz% a’@‘aﬁ%@ ‘Pg? 6al keny! ,

aryl d . 6al kyl, C3acycl oal kyI C3 7cycloal kyl C, _6al kyl, aryl, Het 2,

Het 2C, oal kyl B WQ@% @h&) nds of
formul a (1) \%%?%dlﬁn%r Wﬁgg{aﬁg 8% aI kyl, rﬂﬁql ary 6a| kyl ,
C3acycl oaPky|therges whe V&H Q4 siyesein Ryt P%‘!n Het Het Ccl _6al kyI Het 2,
Het 2C, . 6al kyl; wherein Het' has 5o0r 6 ri ng nmenbers, which contains one or
nor e het er oat t f r sul fur
and which is %%}[eclan%f”lggag@;cﬁgli T c}ﬁgse cBIBEMﬁdE Eﬂ%ﬁﬂum%m%@n%lf?% %A preferred
group of conpBind<LEPs %o@eﬁamﬁ&ﬁhg(ﬂ)e?rﬁl -Ota-salkared iy ogentp i s
attached to tdgeopxi ndol e group in the 6-position. 25 A suitable group of
corrpound{s;1| are those conpounds of forrmula (I) wherein it, is aryl or

arylCl-6al’kyl; in particular the aryl nmoiety of the it, definitionis
further substQfipattisular intereshare thoseroorepaungspfifernmida ) whireindliris lydedgemubst i t uent

is i fldependerqjé I yuq‘qetf i@ fy1f drpie, 6a@¢yl”@3l7léyﬂloall&}¥d1‘3%%loah@i@{g 1, 89L Héﬂa| ly
T iro and o @M #pﬁﬁ?w?aﬁlwi”@a%ﬁw Budhis Boat Carult %& SR

nitro and cy

et hyl, chl or iandC,.daliayl, 1€ cysloalkiyh €3 7dyyh$a1hxl§61mhkylm;ﬂnﬂgéd§q Guaalkylar ti cul ar the

aryl noi glsy contains 6 to 12 rlng menbers, nore in particul ar the aryl
noiety in the definition o con a|n 6 rin e group of
compounds aréq‘{ﬁ@éeét‘%ﬁﬁ% UIPP“‘P %e(cP‘)“p&nggP g?"lf’\‘“laﬁ@ Elb&@% or
Hel2C, . 6al kylhydsger, € paltiisColdelkenyil, rarylﬁesadkyl iQriztyotmlkyf, (Rycychatksi-Ossatkye or nore
hetero-at oMyaaggy, 'm@@m%éwgﬁb?&h@@fﬂe%nmw 6 GHR/AEH d sul fur;

in particular th ty o bnltlo uBst it ut ed
on one or nor@l h‘f?@tal‘%r?ﬂéf”’smo e\m@FC@FC{’i" Hag MeWNEs £5le °’P ?mﬂ%ﬁ’@fﬁ%nt ly

sel ect ed X0r oror Gilfikahd which fis/ahtionally sabdtingedinn dng oF FidRAdRn&0bEZs.

A preferred group of compounds are those compounds where the sulfonamide group is
attached to the oxindole group in the 6-position.

25 A suitable group of compounds are those compounds of formula (I) wherein R; is aryl
or arylCi¢alkyl; in particular the aryl moiety of the R; definition is further substituted
on one or more ring members, wherein each substituent is independently selected from
Ci4alkyl, hydroxy, halogen, optionally mono- or di(C;4alkyl)amino, optionally mono-
or di(C4alkyl)aminoC,4alkyl, nitro and cyanogen; preferably the substituent is

30 selected from methyl, ethyl, chlorine, iodine, bromine, hydroxy and cyanogens, in
particular the aryl moiety contains 6 to 12 ring members, more in particular the aryl
moiety in the definition of R; contains 6 ring members.

A suitable group of compounds are those compounds of formula (I) wherein R, is Het?
35  or Het*Cisalkyl, wherein the Het® in the definition of R; contains one or more hetero-
atoms each independently selected from nitrogen, oxygen and sulfur; in particular the
Het? moiety of the Ry definition is further substituted on one or more ring members,
wherein each substituent is independently selected from C,4alkyl, hydroxy, halogen,
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am no and cyanogen; preferably the substituent is selected from nethyl,
ethyl, chlorine, iodine, brom ne, hydroxy, am no and cyanogen. Anot her
group of compounds are those of fornmula (1) wherein R, is Het2 or 5

Het 2C, . 6al kwo 208400119 C(=0) -, -OC(am -, -OC,. alltanzdixphoosdseyrs ; I n
particular the Het2 noiety in the def| %tlon of R is an aromatic

het erocycle having 5 or 6 ring menber s, °Whi ch contain one or nore

het eroatom ri ng nenbers each i ndependent |y selected fromnitrogen, oxygen
or sul fur, mmoptiorally mand-i oz disabstithel diin@ ambéyahogen;sprefierablyr thermbstituére ier ocycl e

menbers each S RAGREo B s b HBAR MARS ot bRk b S ARRAR 1 0

sui tabl e group of compounds are those corrpounds of for rrul a (I) wherein R 1is
Het' or Het 'Anothet #plp oﬁ/uaﬁﬂpemﬁ&sh&tﬂmse@ffdiﬁaudqf)lvmetdnonl BfHeR orcont ai ns one or

nor e het eroa se t f .0 ro en en and

sul fur; i EFﬁéfﬁﬁgﬁT ?Eé)r%))' _becc ggaﬁ'edléf tforPaﬂFu%y s further
substltut ed (H¢ metmnnﬂmﬂeﬁmﬁmgofdhnb@r@romammqyclemwnsébsﬁrmglent i s
Independentlﬁeﬁﬁ)eecwﬁﬂhﬁém&@&hh&kmt@%%%ﬁ RehRGSShch iR én‘él&ﬁiy'y nono- or

di substi t ut ed ano Enerabl e S ti uen sel ected
from net hyl , ‘ﬁ?ff °IBH}W95 Th &% geB(ﬁ’FE‘kl HP‘HFH‘ lﬁ?f%/e DR o‘sghd cyanogen.
20 A sui t abl carogrrauumeteﬁocyndmmwmgcﬁsoraﬁrmgmemmSmhmwndmmGWOfoonmﬂ a (1) wherein
R is Hqp' Ci K»é" %nberé"@ﬁﬁ %lda ﬂ \X;ﬁfecte& ﬁoﬁhﬂtrl_ggfeh cgég%érp& iR s

e

nonocycl i ¢ havi ng ring nmenb rein th tai ns one or
nore het er oat ons each |ndependently selected from nitrogen, oxygen and
sul fur; in payuiable group bEcdrgioundsirethyse @inpotueds Bf falmbilar(Dtwierein R, fstHet her

subst i t ut ed %PH%]"' ﬂ%‘amgrﬁqﬁ‘éﬁ%a tﬁ% fi’é’iﬁun WRERE bﬁhtﬁnﬁ&&e%? nﬁ)lﬂpﬁétérHl{&% | 50_ or

i ndependent |y se r oxy, ogen, optiona
di subst i t ut e GaAINRP é??*nb‘ﬁrég"é’r eppeen anlsulfum 4 partiiar thesH %tel ected
from nmetibyl ,mceéththe ﬁéﬁr@ﬂidnl‘tﬁ‘Rllls)ﬁhh'm&,subﬂmm orfeyoll dxy/ ringuiiembergnd cyanogen.

A bl R,
et o € o8 i ack QIRGHAST, AaehdART SHERIMART: Sl WIS, ety o1 "
wherei n’ t he Hetwnaﬂb moadTy disyhaitged amme aﬂ‘éﬂ@ﬂ@%@?omfc@éb‘nfhi? ﬁd@b@ﬁﬂéﬁt |y

sel ected fromelBited RER MettX BN Aleine,S6dihie) bronifie, Bfdroky; dhido drdeyiigen.moi ety of
the R definition is further substituted on one or nore carbon atons,

wherei n each substituent is independently selected from C, 4al kyl , hydroxy
hal ogen, 28pt i“oswitrbly erayn 6f campaynds ase those gamporndsiob famuladDavhserim R j5r ef er abl y~ 35

the substituenrt'c, salise et @dedeimaldméthil the @éﬂnition ot:m erm@ecydna@lhﬂeg 5lpr om ne,

hydr oxy, am no and cyan art.icul ar t moLety contains 2 or

ot e hat er oat0iE TuTEEE PRETER tac ek B SheE pofheiibproiPtath 1 one _aspect

R is a bi cycmdependenﬂy @EcwEmmmwmmygmmerm e 00GiE50379
of the R, definition is further substituted on one or more carbon atoms, wherein each

25  substituent is independently selected from C,4alkyl, hydroxy, halogen, optionally
mono- or disubstituted amino and cyanogen; preferably the substituent is selected from
methyl, ethyl, chlorine, iodine, bromine, hydroxy, amino and cyanogen.

A suitable group of compounds are those compounds of formula (I) wherein R; is Het!,

30 wherein said Het' is bicyclic having 7 to 10 ring members, wherein the Het' contains
one or more heteroatoms each independently selected from nitrogen, oxygen and
sulfur; in particular the Het' moiety of the R; definition is further substituted on one or
more carbon atoms, wherein each substituent is independently selected from C;4alkyl,
hydroxy, halogen, optionally mono- or disubstituted amino and cyanogen; preferably

35  the substituent is selected from methyl, ethyl, chlorine, iodine, bromine, hydroxy,
amino and cyanogens, in particular the Het' moiety contains 2 or more heteroatoms
selected from nitrogen, sulfur and oxygen; in one aspect R, isa bicyclic Het'



-19- containing containing at one oxygen heteroatom L is sel 42FEBRYARYIR007
-0-(CO- and Q is >CC-R5, with Rya and R6 are hydrogen. A suitable group
of conpounds are those conpounds of forrmula (I) wherein It, is Het', 5
wherein said Het' is a satured bicyclic group having 5 to 10 ring nenbers,
wher ei n t he wd®bdoieant ai ns one or nore heteroat ons eaadrEpd@spAsdent |y

sel ected fromnitrogen, oxygen-and sulfyr; in particular the Het' npiety of
the R definition is further substitutég on one or nore carbon atons,
wherein each substituent is independently selected from Cl4al kyl, hydroxy,
hal ogen, opt icontaining containingat oxti wgsthetmadn,dnisrseleandifrm -Eyirdemnd Qr ef er abl y

the substitugnicies, ﬁ%ﬁ?k%%ék?ﬁ’e én, et hyI chlorine, iodine, bromne,

hydr oxy, am no and cyanogens; In p cul ar ‘~contains 5to 8 ring
menbers; in particular the Het' noi ety has 6 to 8 ring menbers wherein Het'
contains 2 ofsuimlble ghﬁhb@lfeﬁhlﬁmiﬁdSSz&é thoseadnipoomdsif forpgii(l) wherdinR Bkt 9xygen.

£ {1 S35 S Bl MPGHRS B bR R BT RUA RS RE W T o1

is
are those co#fr@m'@r@fom oF mere deteroptopiseaedi indgpendangy s@@dg mmt@gﬁkyl wher ein
Gis select ed)x%e@%& b«blﬁﬁ%)phmclhlﬁ‘ temer’ moletpasﬂmeky heﬁr;iﬁbrpmdmzol yl,

di oxazol yl, yrazi I|non qU|noI|nyI
i ndol yl, pyri éﬁﬁﬁgﬂyon %@rof moheyc?/arboblﬁpopg e'B}?Féhw&L{beﬁfS %elpm T ur anyl |
triazolyl tselectad ﬂbxy Iqmailgyizlmdmxanl}dlqgememmm@dmmqnb- or &isnbatitute famino and

i sothi az 01|0y| cy p?e?&hM the sh@ét%ﬁﬁ@Xélecté@ﬁ&ﬁ‘mé@fy?feﬁ{y@fcﬂfoﬁﬂéf liodine,

t et rahydropyrano ur.a enzot hi o al onyl’,
Y e IO RR, Ny okgr) el e Soiaie g e o

pi per azi nyI nmmtml‘s;)[n payticular tiedfadr pbietyihay 6 to Hringmempers wﬂabnemlﬂét contains

tet rahydroqui lllild?%/hete o&t@xtnF g@yggdo&(ﬁtpgwoﬁéyd ?Jﬁl op%’g%@[ll; bol i nyl, di oxanyl,

di t hi anyl, oxol any i oxol anyl tetra tetrahydropyranyl
tetrahydropyranyl,; wherein Gis opti onal |y benzofused; wherein Gis
optional | fu0&tditablemtolfbommnmmmompomdsmfm@mmmewmem Rridférably Gis

sel ected frony hgﬁg} agol yl, . oxazolyl, oxadiazolyl, pyrazolyl, 30
pyridinyl, optslt%na Iy s stlétﬁt d on one or nore ring nenbers. Interesting

conpounds are those conmpounds of fornula (1) wherein R is
hexahydr of ur Ainteréstihigigraty bf dmmpommeyhose%mﬂnhﬂs of fokmulagh whgreoRpiUNds ar e

ther eof wher o o ﬁfcwaf‘ﬂ}ﬁ% e e 'ﬁﬁ‘%ﬁﬁ”[{}ﬁ‘ cdlfiyp oL 7 U?Q% uareup
oxazol yl ,20t hioxadjpapl cawalzey pywazelyly BErzindrimidezolinonpRapmingling dsequipglinyl,
2004/ 016619 Rﬁﬂfflﬁﬂ%@ﬂ%lﬂﬁpﬁﬁmyﬂ%rrmt, poiali@l pyritvhiding§; thiragylociggpdyinds are those
conmpounds of tgtparzgm, %exgzloliug{yl,tbggz%ﬁazolyl, isoxazolyl, isothiazolyl, thiadiazolyl,

thiophenyl, tetrahydrofurofuranyl, tetrahydropyranofuranyl, benzothiophenyl,

carbazoyl, imidazolonyl, oxazolonyl, indolizinyl, triazinyl, quinoxalinyl, piperidinyl,

25  piperazinyl, morpholinyl, thiamorpholinyl, pyrazinyl, thienyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, -carbolinyl, dioxanyl, dithianyl, oxolanyl, dioxolanyl,
tetrahydrothiophenyl, tetrahydropyranyl, tetrahydropyranyl,; wherein G is optionally
benzofused; wherein G is optionally further substituted on one or more ring members;
preferably G is selected from thiazolyl, imidazolyl, oxazolyl, oxadiazolyl, pyrazolyl,

30  pyridinyl, optionally substituted on one or more ring members.

Interesting compounds are those compounds of formula (I) wherein R' is
hexahydrofuro[2,3-blfuranyl or oxazolyl.

35  Other interesting compounds are those compounds of formula (I) or those compounds
belonging to any subgroup thereof wherein R, is hexahydrofurof2,3-blfuranyl,
tetrahydrofuranyl, oxazolyl, thiazolyl, and L is a direct bond.



conpounds bel onging to any subgroup thereof wherein R is hexqugégbuﬁ
b] furanyl, oxazolyl, thiazolyl, pyridinyl, or phenyl optionally substit e
with one or nore substituents independently selected from d sal kyl,

hydr oxy, am no, hal ogen, 5 am nod 4al kyl and nono-or di (CL. 4al kyl )am no; and
Lis -0-. St I nteresting conpounds are thos of formula
(1) or thosyd%}ggn‘%gkgf]ds bel ongi ng to any subgroup thé%m%’ggz?n R is
hexahydrof uro[ 2, 3- b]furanyl, tetrahydrdQranyl, oxazolyl, or phenyl
substituted with one or nore 10 substituents |ndependently selected from

431 kyl ) ami nQ“%ﬁﬁ“‘gggg%ﬁgam e @’%@@éﬁ%ﬂdﬁﬁgﬂ‘“ﬁ@gﬁﬁiﬁgﬂ;ﬁ o the

ni trogen of tAEPIH 1°%‘%5)‘°|‘*H¥é‘f ?‘ﬁpﬁb"r llélhéxapﬁ QB’I #pounds of

L(ir mul ﬁ (1)h dijfurdngk exazolyl dhingbdyl, phyvidingl, onghangl dptionally sebdtigrtalwith bﬁ?‘ﬁf whler Iei n
i s hexa : r i azo :

pyridinyl, yqﬁé}% 3{]1%3&? n&ﬁwg S%]e‘%tgci ﬁ?rﬁgldwﬁfqﬁ %Agy’oaﬁ%ﬁéﬂewgu%st i tuen%/s

i ndependent | y‘“@’é‘? atlley] and BWPWH 'é&rydaké( Ld§e@- ami nod 4al kyl and

nmono-or di (C .4alkyl)amno; and L is -OC1 sal kanedlyl wherein - 0- is

attached to t 20 Co oun artlc are those

conpounds of @@roﬁ?ﬁr%‘ %mglpoqlﬂ%@ Sar(? ouﬂgﬁ r{gmh @ﬁor%ﬁ?/sesubgroup

t her eof wher @pmpomds?belpsgmmam x'ehgwxpdhmqi[@e@m R dnpmhydrpﬁer[Z 3-

-Ortgt L alhydr qi]ﬂfﬁzukem]q 1o ioi&@tyl@naﬁénm s%BQﬁ&téthﬁngxtl@&%ﬂ&Je) -Oogglt Ihyl
i di | az - -

oottty SaOTREIdepE Gy %ﬁaﬁeﬁgf%gu%@ﬂ?vﬁﬁé%&ah et BBrGe e

opt i onal subaalkyLmdmmomr (&1 4afkybapino gandupis &1 galkanediy1-O- whu:rnm thewy@ipxy,

hal ogen, am neRBlHYd the HRARAHOAR: ghigspeci al interest are those conpounds of
formula (1) or those conpounds belonging to any subgroup thereof wherein R

I s hexahydrof hro[ 2, 3-b] furanyl, 30 tetrahydrofuranyl, oxazolyl, thiazolyl,
pyri di nyl, orAlphareyésting tomprahds/ars thosd ¢dmpoendswif fdrmubain(® omrthcm)cmmmhds ituents

i ndependeyt | br ono,
am noCi zellgl k%leﬁ)%% gg%}g%?gg%g%hw*ﬁﬁnﬁnqwmﬁfﬁ% % %gec@g subgroup of
t he corrpounds‘f’t&h furenyh oxazolyy thigrolyl, Byrdimns phenyl eptiogaliyoyugstite H’“g
subgroup t heroaefor moe: subsitgentdndependdatl wbedsceddfronl hyfdroxysamino, halogen

-0- (hexahydr %}m@ ﬁalﬁym{iw A0 e AR Bkt A0 418 LanaaF Wi 1 2701 v1

-0- nethyl - oxazo
- met hyl - O (4-Gomip ‘E it e'2 o%R: et hyl phenyl ) ,
- met hyl - @Qo( 4- ami no 2, 6-di met hyl phenyl ), 3-hydroxy-2-met hyl 13 FEBRUARY 2007

VO 20041 016018, R ERAARLATONERet S 0RO M oufls HIRAF TRy - Pheny ;- and
compounds belonging to any subgroup thereof wherein -L-R! is -O-(hexahydrofuro[2,3-

b]furanyl), -O-tetrahydrofuranyl, -O-methyl-(optionally substituted phenyl), -O-methyl-
pyridinyl, -O-methyl-thiazolyl, ~O-methyl~oxazolyl, -methyl-O-(optionally substituted

25  phenyl) or optionally substituted phenyl. Preferably, the optional substituents on the
phenyl group are methyl, amino, hydroxy, halogen, aminomethyl,

Compounds of special interest are those compounds of formula (I) or those compounds
belonging to any subgroup thereof wherein R' is hexahydrofuro[2,3-b]furanyl,

30 tetrahydrofuranyl, oxazolyl, thiazolyl, pyridinyl, or pheny! optionally substituted with
one or more substituents independently selected from Cigalkyl, hydroxy, amino,
chloro, bromo, aminoC,4alkyl and mono-or di(C,4alkyl)amino.

Another special subgroup of the compounds of formula (I) or of the compounds

35  belonging to any subgroup thereof are those compounds wherein —L-R' is
~O-(hexahydrofuro[2,3-b]furanyl), -O-tetrahydrofuranyl, -O-methyl-thiazolyl, -O-
methyl-oxazolyl, -methyl-O-(2,6-dimethylphenyl), -methyl-O-(4-aminomethyl-2,6-
dimethylphenyl), -methyl-O-(4-amino-2,6-dimethylphenyl), 3-hydroxy-2-methyl-



hydrogen and R6 is hydrogen. A suitable group of conpounds ar &3 EERRUARY 2007
conpounds of formula (1) as a salt, wherein 5 the salt is selected from
trifluoroacetate, fumarate, chloroacetate and net hanesul fonate. An

i nteresting group of conpounds are those compounds of fornula (1) having a
fold resistwomeyoiehed er m ned according to the nmet hodspdiaipedosrosdgecri bed, in
the range of 0.01 to 100 against HV s%ggi es having at | east one nutation
in the H'V protease as conpared 10 to t wild type sequence (e.g. M8432,
K03455, gi 327742) at a position selected from 10, 71 and 84; in particular
at |east two phemydbr damimel-methybphenylnant0Q isPACHR s 8MitteR 4 is petisdemt in the HV
pr ot ease; 6 ounds have a fold resistance in the range
of 0.1to 100}'%{”%%&;&{92{6%%@3 ar in the range 0.1 to 50, suitably in the
range 0.1 to 30. O particular interest are the conpounds of forrmula (I)
showi ng a folﬁdsmﬁbllegt@pmécdxﬁpcagas ﬂsﬂxo@dcdnqrmeﬁdsmﬁormulaa(m)tasladlsm wieisase

rangi NG bat WaEnftid ocflaHbm BloBUER Hiriarale VAT 62 B Rl OB oL OUNS
of formula (I oW ng a resistance agai nst at eas Sne mitant H VvV
prot ease rangi ng between 0.1 and 10.Interesting conpounds have in addition

an |1 C59 of atAd Rewdstind goﬂ%/bﬂdo&xpauyds%réth@se%ingoﬁrw@afmua B&Ning Afold t r o

di d d h f d
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hydr oxy- pigopyb t}ﬁ:%fd @blaf Rbh@Re (22 MYB43 7 KBS, 'gﬂﬂzﬁﬂ o a 96s1£&{§aﬁet@8‘%oﬁf

Corpounds. A 0T Bk PP SEche Syt eslpaed SR 10 ddT o o €7
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2- oxo- 2, 3- d| %W"Wﬁ&ﬁ@éﬁ B‘ﬂ@ﬂg gwecrh(m 1Gingssesting E%{?R?&Hiisd‘aé[é ' hexah
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exahydr o-fur 13 FEBRUARY 2007 WD 2004/016619
PCT/ EP2 00 3 10%‘%0}5111& Ecgi!ﬂé Hit3aY esEried hefeind

;

Preferred compounds are those enantiomeric forms of the compounds of formula () or
of the compounds belonging to any subgroup thereof having a (1S,2R)-1-benzyl-2-
hydroxy-propyl configuration.

25  An interesting group of compounds of formula (I) are those compounds wherein Rsy is
hydrogen.

Most preferred compounds are

(1-Benzyl-2-hydroxy-3-{isobutyl-[2- (1-Benzyl-2-hydroxy-3-{isobutyl-[3-
oxo-3-(1H-pyrrol-2-yimethylene)-2,3 (6-methyl-thiophen-2-ylmethylene)-2
-dihydro-1H-indole-5-sulfonyl}-amin -ox0-2,3-dihydro-1H-indole-5-sulfon
o}-propyl)-carbamic acid hexahydro- yl]-amino}-propyl)-carbamic acid he
furo[2,3-b]furan-3-yl ester xahydro-furo[2,3-b}furan-3-yl ester
(1-Benzyl-2-hydroxy-3-{isobutyl-[3- (1-Benzyl-2-hydroxy-3-{isobutyl-[3-
(5-methyl-furan-2-ylmethylene)-2-ox (1-methyl-1H-pyrrol-2-ylimethylene)-
0-2,3-dihydro-1H-indole-5-sulfonyl] 2-0x0-2,3-dihydro-1H-indole-5-sulfo
~amino}-propyl)-carbamic acid hexah nyl]~-amino}-propyl)-carbamic acid h

ydro-furo[2,3-b]furan-3-yl ester exahydro-furo[2,3-bJfuran-3-y! este
r



(1 -Benzyl-3-{[3-(2-ethyl-butylidene Acetic acid 5-(5-[[3-( hexhFERBRWARY2007
) - 2- 0x0- 2, 3-di hydr o- 1H i ndol e-5-sul o 2, 3-b] furan- 3-yl oxycar bonyl am no)
fonyl]-isobutyl -am no)-2-hydroxy-pr -2-hydroxy-4-phenyl -butyl]-isobutyl
opyl ) -carbam ¢ acid hexahydro-furo[ -sulfanoyl)-2-oxo-1, 2-di hydro-i ndol

2, 3- b3f ur anwl byR&Gier - 3-yl i denenet hyl) - furan- 2-yl meidbdie2®R50%579 (1
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Intermediates of formula (a-2) can be prepared by reacting 1,3-dihydro-indol-2-one (a-

15 1) with chlorosulphonic acid at an elevated temperature, suitably ranging between 50
and 60°C, and stirring the resulting intermediate.
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R
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20 In order to obtain nitrogen substituted 1,3-dihydro-indol-2-ones of formula (a-3), 1,3-
dihydro-indol-2-one can be reacted with an activated alkylderivative RgX, such as an
alkylhalide in a suitable aprotic polar solvent and in the presence of a base.
Intermediates of formula a-4 can then be prepared starting from intermediates a-3
according to scheme A-1.
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Preparation of b-1

5  This intermediate may be prepared according to the procedures outlined in WO
97/18205.

Preparation of b-2

Intermediate b-1 was stirred in an organic solvent in the presence of a catalyst such as
10 Pd/C or Pd/OH under an hydrogen atmosphere. Under these conditions protecting
group P, is removed.

Preparation of b-3.

To intermediate b-2, in an organic solvent, was added R;-(L)-(leaving group) and a base.

15  Altematively, R;-(L)-(leaving group) may be added in the presence of 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloric acid (EDC) and 1-
hydroxybenzotriazole (HOBT) in an organic solvent. The reaction mixture was stirred 6
to 24 hours at temperatures ranging from 15 to 40°C and the solvent was evaporated.

20  Preparation of b-4.
An alcoholic solution of intermediate b-3, was acidified to remove protecting group P».

The mixture was stirred during 6 to 24 hours at temperatures ranging from 15 to 40°C,
whereafter an organic solvent was added. The pH of the mixture was neutralized and
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Intermediate ¢~2, may be prepared by adding an amine of formula HoN-R4 to an

intermediate ¢-1 in a suitable solvent such as isopropanol.

20  In scheme D, enantiomerically pure compounds of formula ¢-2 are only obtained if ¢-1
is enantiomerically pure. If ¢-1 is a mixture of stereoisomers, than ¢-2 will also consist
of a mixture of stereoisomers.

Detailed description of the synthesis
25

1. Scheme A-1

A mixture of 46 ml chlorosulfonic acid and 10g of 1,3-dihydro-indol-2-one (a-1) was

heated to 50°C during 12 hours. After cooling down to room temperature, the mixture

was poured on ice and water and extracted with dichloromethane. The organic layer
30  was separated, dried over MgSO, and the solvent was evaporated to yield 16.33 g

(94%) of intermediate a-2 (2-0x0-2,3-dihydro-1H-indole-5-sulfonyl chloride).
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20 3.2 Preparation of b-2
The mixture of intermediate b-1 in the presence of Pd/C in alcohols and or Pd/OH in
cyclohexene or 1,3-cyclohexa-diene was stirred overnight in a hydrogen atmosphere to

remove protecting group P;. For the purpose of the synthesis of the compounds of the
present invention, R; at this stage of the synthesis, may also be a protecting group P;. A

25  preferred protecting group is benzyl, more preferable P, and R; are both benzyl, thus
forming a dibenzyl moiety. Suitable alcohols for said reaction are e.g. MeOH, EtOH,
isopropanol. The mixture was filtered and the solvent was evaporated to yield
intermediate b-2.

30 3.3 Preparation of b-3.
To intermediate b-2, in an organic solvent, was added R;-(L)-(leaving group) and a base.

This reaction is a preferred route to generate carbamates. Alternatively, R;-(L)-(leaving
group) may be added in the presence of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloric acid (EDC) and 1-hydroxybenzotriazole (HOBT) or an alcohol such as tert-

35  butanol in a suitable solvent such as dichloromethane. Using the alternative strategy
amides may be obtained. The reaction mixture was stirred overnight at RT and the
solvent evaporated. The intermediate was purified on silica gel.



25 preferred protecting group is benzyl, nore preferabl e Pl ahdFEBRUARY BeA7h
benzyl, thus form ng a di benzyl noiety. Suitable alcohols for said reaction
are e.g. MeOH, EtOH, isopropanol. The m xture was filtered and the sol vent
was evaporated to yield internediate b-2. 30 3.3 Preparation of b-3. To
i nt er nedi at av204/0166m an or gani ¢ sol vent, was added R pdmBe2dobesasrbng gr oup)
and a base. This reaction is a preferrgd route to generate carbanates.
Alternatively, R -(L)-(leaving group) y be added in the presence of
1- (3-di net hyl am nopr opyl ) - 3- et hyl carbodiim de hydrochloric acid (EDC) and |
- hydr oxybenz Gi4 Preparbtion(ofiBBlL) or an al cohol such as tert 35 butanol in a

1

sul tabl e ol Vel o rfhmLiin 008, T ARAMSuckH S/ RnddE el P BbpYGaril " 3! 0y

am des may be o e reaction xture was stirred qve t at RT and

tai
the solvent Y&53pd #{ﬁéﬂg byitke adqjtion of t@“?Kiéf’é’°|9€R‘?°F‘P%§’°HHP%|§“f €gel . 13
FEBRUARY zoobrotmngweaxewmmm%@mam pratdeting ghouprichal he on of b- 4.

Csopropand , MaE BESLRRE olirhigh) B €Y TRISMTorRAiC sdioenfhe IE). suflIETCT O

prot ecting grselypntpare ey, pihylgpatate, GP@?@@% ﬁget@ﬂ smi@em @xlqpf%@ct,ohwmac, Cbz. A

E[ref %r ed prothe Hdﬂheghmnewasb@@rahzﬁban&s heﬂt@mﬁe@w&ﬂbm over night at
en an LC..50l vent {.s.are .

ot hyl acet at o NERRTT s tanlfe SREEY sodilin cBBufre. IR SEREINE VR Miede.  The

pH of the ni mmbégﬁﬁsandemmtratzétb)addusmélqtgm| y washed with brine.

Neutralizgtion can suitably be done by sodi um carbonate. The organic |ayer

was dried oveg %SOél agg goncentrat ed to yield internediate b-4. 10 3.5
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presence of an organic base e.g. pipiridine and at tenperatures ranging
from 65- 12%0C

'3.6 Preparation of b-6
Reaction of intermediate b-5 with aldehydes (Rs,-C(=0)-H) results in the generation of
b-6. The reaction is suitably performed in alcohols in the presence of an organic base

e.g. pipiridine and at temperatures ranging from 65-100°C.

25 4. Preparation of compound 7
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4.1 Preparation of d-2.
The mixture of 76.9 g of intermediate d-1 in MeOH and 5 g of Pd/C 10% was stirred
overnight in a hydrogen atmosphere. The mixture was filtered using a filter such as

celite and the solvent was evaporated to yield 48 g (96%) of intermediate d-2 (tert-
butyl N-[3~-amino-2-hydroxy-4-phenylbutyl]-N-isobutylcarbamate).

4.2 Preparation of d-3.

To a mixture of 7 g of intermediate d-2 in 300 ml of dichloromethane (DCM) was
added 5.63 g of 1-[[(3R,3aS,6aR)-hexahydrofuro[2,3-b]furan-3-yljoxycarbonyloxy]-
2,5-pyrrolidinedione (prepared according to the procedure described in W09967417)
and 2.1 g of triethylamine. The reaction mixture was stirred overnight at RT and the

solvent evaporated. The compound was purified on silica gel yielding 9 g (88%) of
intermediate ¢-3 (Hexahydrofuro[2,3-bjfuran-3-yl N-{1-benzyl-3-[(tert-
butoxycarbonyl) (isobutyl)amino]-2-hydroxypropyl} carbamate).



sol vent evaporated. The conpound was purified on silica gel yl:FEBRYARY goo7
(88% of internediate c-3 (Hexahydrofuro[2, 3-b]furan-3-yl

N- (1- benzyl -3-[(tert 15 but oxycarbonyl)

(1 sobutyl)am no] - 2- hydr oxypropyl } carbamat e). 13 FEBRUARY 2007 WD

2004/ 016619 WC#RsI93/ 050379 -29- 4.3 Preparati on of pcie/Ep20030s0879m Xt ure of 9
g of internediate d-3 in 200 M of ethangl was added drop wi se a solution
of hydrochloric acid (e.g. 6N HCLl) in isopropanol. The m xture was stirred
over night at RT. 300nl ethyl acetate was added and the m xture was washed
with 5 sodi urd.hPreparationatf@-4ol ution 3 tinmes and with brine. The organic |ayer

dri ed f di at
‘é"az (rHleiah%ro Mg@ﬁ?oﬁé‘gbf@%ﬁ@éﬁh% Ydi 6 SthahoPwis 4d6édroBiwisd Y €r medi at e

- benzyl - 2- hy dPtygn of Rx%ﬁ@pwaﬁiw%%@bmamm& dhe pigusvasstised on of d-5
10 To a m xt wver ightat RE. 300ail emglmmmd/adadﬁed andGYmibG Ol wawhsiedAditly tri et hyl

am e, 2.4 Gogrfiifedsciafl NGes e AL B UBaTn Bl Al s pdded.  The

m Xt ure vvas room era ure ed Wwth a

sol ution of %ﬁ%ﬁmﬁﬁo@@ﬁﬂﬁ@tﬁét@léﬁé S8 (7R% of intermegiate dr4yEiexahydegfiano- was dr| ed

over MySO4 ard,3ti]Rir03-YERL[1-b¥es1-2- BRars R 3- (E&&gﬁ&ﬂﬁ@)pﬁﬁbywa&b&ﬂmfl ed on silica
gel yielding 4 g (80% of 15 internediate c
(Hexahydrof uro[ 2, 3-b] furan-3-yl N-(I-benzyl -2-hydroxy-3-{i sobutyl

[ (2- ox0- 2, 3- di-hPrgpayatidi-dfiddh| - 5- y| ) sul f onyl ] ami no} pr opyl }car bamat e) (conpound
ﬁ‘llZ(t urfa1 g%oprleﬂﬁéﬁb{tﬁ?gfi 3ﬂg@f& B4ad %Odtﬁﬁd@ﬁ |28e-rr|0d?ne
206 ng furf urg‘f Ié %@%&é@'mﬁﬁsﬂﬁ?ﬁéﬁ q%pgﬁ%g? 6 hours.
Vater was adtiedd atndomlntanpuamrurfcﬁ 12dsurs aid waslmdlwxﬂxtarsolmtlhtybf sz@dmtmt e. The
organic | ayerbnﬂ@ﬁofnlatg éh&’q'itﬁﬁﬁiec gﬂ@%&e%ﬁm@&u%{)& 04 %M@E’olvéﬁt‘e

conpound was puril on Si {1 I% 5 of conmpound 7
(d- 6) ( Hexahydf’%“f’ﬁff‘%‘[eﬂ "Q;ed]omplémi \gasygurnégc? on silica gel yielding 4 g (80%) of
N-{ I - benzid - 3nfefrhHidtd Eﬁ{Heiahydtbﬁmd[b,ylb]ﬂméi-quk—bex&sz-dlydhysﬂy-e-{lidobﬁtyﬂ0I -5-yl}

observed’ by IRRRH YRR Y ShRIR, Rt CAERE Bhatcflodtialla 2R T e
correspondi ng N-oxi de
4.5 Preparation of d-6 (com ound

[E 0
]
sl ’S\\

20 To amixture of 1 gof mtennedlate d-5 in 40ml of ethanol and 217 mg piperidine,
206 mg furfuraldehyd was added. The mixture was stirred at 85°C for 6 hours. Water
was added and the mixture was extracted with ethyl acetate. The organic layer was

dried over MgSO4 and the solvent was removed. The compound was purified on silica
gel yielding 1.1 g (95%) of compound 7 (d-6)(Hexahydrofuro[2,3-b]furan-3-yl

25  N-{1-benzyl-3-[({3-[(B)-2-furylmethylidene]-2-0x0-2,3-dihydro-1 H-indol-5-y1} -
sulfonyl) (isobutyl)amino]-2-hydroxypropyl}carbamate) in 70/30 E/Z mixture observed
by NMR.

The compounds of formula (T) may also be converted to the corresponding N-oxide
30 forms following art-known procedures for converting a trivalent nitrogen into its
N-oxide form. Said N-oxidation reaction may generally be carried out by reacting the



30 fornms follow ng art-known procedures for converting a trivasEBEBRUARY 20pm
intoits Noxide form Said N oxidation reaction nmay generally be carried
out by reacting the 13 FEBRUARY 2007 WD 20 04/01 6 6 1 9 PCT/ EP2003/ 050379
-30- starting material of formula (1) with an appropriate organic or

i nor gani ¢ pe¥@3004Es619 Appr opri ate i norgani c peroxi des pomgméesesosfor exanpl e,
hydrogen peroxide, alkali nmetal or eartfy al kaline nmetal peroxides, e.g.
sodi um per oxi de, potassi um peroxi de; appropriate organi c peroxi des may
conpri se peroxy acids such as, for exanple, 5 benzenecarboperoxoic acid or
hal o substit Lstmhglmmnéwheﬁmmé})ovd&iw apptiogiriate organic or inorganic peroxide.

3-chl oro-benz %&Hﬁ@bé‘roﬂ@és% Pﬁ§@&9%&éﬁﬂ;§l@'lﬁd&%&rp§emﬁdé} alkBE’ Oxoaceti c
acid, alkylh ope XI droper 6xi de. Suitable solvents
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particul ar i rP-efierarbsnzeneqarhoperareic asid.peroxgakangic acidﬁ %)PFW@Q@GW a%idone anot her
or in the fcun@ngidr@bmmgetgt ke@ﬁlbutjﬂﬂ@a@b&bmﬂﬂsSulbeIeEbllIVéri‘@ﬁrHbeﬁexa&d’}bfb present

i nvention rel ates ceu ra

constituents CBAt le?lw r%ﬁ“@ﬁ%ét% L%@ﬂ?eol %'y#&fetgg one f’;?uefl?ig(eé&r)l%ounds of
formula (1) iee. dcutanpesy helogenatsd bydrosarhimareg dishiorerasthape, and otinvees ofsushpi ent s
and auxiig argoRents.The pharmaceutical preparations normally contain 0.1 to
90% by wei ght of 20 a conpound of fornula (I). The pharnaceuti cal
preparations can be prepared in a mnanner known per se to one of skill in
the art. For Theipsespnircpmpeyndatan thasste werbinghingals, prafigyahy th mémimelsanldan (1) ,

toget her wi t MbARglaPin s S9bHafinulch Bk bePRARIRFRloHe an@& I opiPRbs and/ or
auxiliaries autré IL desired ™ I n conbination wth other pharmaceutical
active conpo £ 0 %F%F@h?rei’ﬂft@nﬁ sui tabl e admini stration form or dosage
form 25 wii ch can then be used as a pharmaceutical in human. nedici ne or

veterinary nggj SIRGHVEN Rarfn cording to
t he mven%/l on can e ﬂf’e{}ﬁé Sk t%mbs agﬁ?g@%gﬁfguﬁ%?i& g
rred

ni stere
i nt r avenous| yactiyggopgtjtpgpts ‘t?}‘tq“hﬁ'eﬁ%ﬂlﬁfbsﬁ? fat {egsfqngp
adm ni strat i oforrnda (I inckfiiod en¢ustomaihpgharmabievticilg innoamas excifdents ddde 30

par ticul ar coptsg.af T‘hQ h% uﬁ‘é‘él tptegmll%ﬁoﬁs n%?ﬂ@ﬁ; ﬁogaﬁl 0. ?EH%}d% gh&?f

preferred., The person s | ar
expert kndfl tiepEPapRd-ofpmnul aﬂkuﬁ%ﬂha@%acmcelrpr%t@m %@F@repeve t"h% desi red
phar maceut i cahardner kaswatpepse. to BRS bfiskill mahe/#NtKyr tigepurpesedt kgstage of 5,

Suppos itory bc%?ﬁ)ﬁundt cﬁ"l%&?riulﬂ'eilﬁuﬁ} &f’} with &{Edor%é}g Lol fh?i@ldiﬁarﬁl%%?*éad carriers,

ant i oxi dants I'spersan , ant corrigents,
excipients and/or auxiliaries and, if desxred in combmatlon with other pharmaceutlcal

active compounds, are brought into a suitable administration form or dosage form
25  which can then be used as a pharmaceutical in human medicine or veterinary medicine.

Pharmaceuticals which contain a compound according to the invention can be

administered orally, parenterally, e.g., intravenously, rectally, by inhalation, or

topically, the preferred administration being dependent on the individual case, e.g., the
30  particular course of the disorder to be treated. Oral administration is preferred.

The person skilled in the art is familiar on the basis of his expert knowledge with the
auxiliaries which are suitable for the desired pharmaceutical formulation. Beside
solvents, gel-forming agents, suppository bases, tablet auxiliaries and other active

35  compound carriers, antioxidants, dispersants, emulsifiers, antifoams, flavor corrigents,
preservatives, solubilizers, agents for achieving a depot effect, buffer substances or
colorants are also useful.



preservatives, solubilizers, agents for achieving a depot eff&EFEBRUARY:2007
substances or colorants are also useful. 13 FEBRUARY 2007 WD 20041016619
PCTI EP2003/ 050379 -31- Due to their favorabl e pharmacol ogi cal properties,
particularly their activity against multi-drug resistant H 'V protease
enzynes, thavawmpossmds of the present invention are roaafeedosesos7d he treat nent
of individuals infected by HV and for the prophyl axis of these

i ndividual s. In general, the conpounds O6f the present invention nay be
useful in the 5 treatnment of warm bl ooded animals infected with viruses
whose exi st el t¢ theirdatiosablecphatmacologicalgpepedies, paoiculatly ¢hairastivigsagainstz y e .
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pat hogeni ¢ r éARE)ipregsessive genowadized lb'ylphﬂdvnwathw@@b)qaewﬂlyscmmc eatrpounds of

the presept Inex%ﬁﬁgy@:em (E8B) @iaeda&esaugea b%l'?&d?&ﬂdég AL IR exanpl®ATEament  usef ul

for treating C%f? é#sons a%wg q h H'V and ot her pat hogeni c

retroviruses ™9 meRtia aof mpliRle SAIRYS 20 useful for treating patients

infected with rrultl -drug resistant HV virus. In a preferred enbodi nent, the

thor eof 1 n { e cen et O et G REEBL B e B e e 7

i nfecti on or AMERSIOES SEEESARYEEON ﬁendet}onar%gé P&qséﬂ%ﬁﬁ'ewreeqwm it

i nf ecti o525 tieatm@entampeises thesyg@miid aintimistrdtiol'td HI VWirdedtedsubjets wf an drheunt nvent i on

S0 o1 ALes frfie %ﬁ@ﬂth@ Coldifid aloiiel Hih GV @k ol Blhigfie OF 2 Ul sease

associ ated wt resistant retrovirus In I’ISIn
admi ni st er i ngeHQYITYseRRTRRSla V#We]eoc‘tq%%l“é’éﬁy’ﬁﬁ coppeunds P@@ea%%fnvsml% corrpound

of formul a (lchn be usad fthegmanyfattive rof @ inedidBmém usefait fhetreating tarditinds enbodi ment ,
the present 'a&%@ﬂ&h%rrﬁb%ﬁﬁot%P%E?gggﬁ%%fv bk 'ﬂfh%(zﬁl}: mQJmaﬁ'ﬂB{nsSUbgr oup

thereof in the nmanufactu . ( a protease of a
mul ti-dr &g r dsstakigntreating pasignts jafectpd H‘Wﬁﬂmg FW@@PEHIWVFW sai d retrovirus,
in particular H V-1 retrovirus. 35 In anot her preferred enbodi ment, the

present | nveq |, a5 hnd 18 RSl vl B ubdde S 4B9RP L Ner oof

i n the manuf ac
(I) or any subgroup thereof in the manufacture of a medlcament for treatmg or

combating infection or disease associated with multi-drug resistant retrovirus infection

25  in a mammal, in particular HIV-1 infection. Thus, the invention also relates to a
method of treating a retroviral infection, or a disease associated with multi-drug
resistant retrovirus infection comprising administering to a mammal in need thereof an
effective amount of a compound of formula (I) or a subgroup thereof.

30  In another preferred embodiment, the present invention relates to the use of formula (I)
or any subgroup thereof in the manufacture of a medicament for inhibiting a protease of
a multi-drug resistant retrovirus in a mammal infected with said retrovirus, in particular
HIV-1 retrovirus.

35  In another preferred embodiment, the present invention relates to the use of formula (I)
or any subgroup thereof in the manufacture of a medicament for inhibiting multi-drug
resistant retroviral replication, in particular HIV-1 replication.



resistant retroviral replication, in particular H V-1 replicat$ BEBRUSRY 2007
FEBRUARY 2007 WD 2004/016619 PCTI EP2003/ 050379 -32- The conpounds of the
present invention nay also find use in inhibiting ex vivo sanples
containing H'V or expected to be exposed to H V. Hence, the present
conpounds KO esaxesed to i nhibit H V present in a bodsciirpmioslossawpl e which
contains or is suspected to contain orégg exposed to HHV. 5 Also, the
conbi nati on of an antiretroviral conpound and a conpound of the present

i nvention can be used as a nedicine. Thus, the present invention also

rel ates to a Thsrconpeunds ofithe preseny invantion mayrﬁlmﬁm us¢ int inkibping ex mivoi nvent i on,

ST il {aneous, e Bt o Ho e 11 ol
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infection and di sease associated with H V infections, such as Acqui red

| munodefici ency Syndronme (AIDS) or AIDS Rel ated Conplex (ARC), the
conpounds of 4ke.dhe sopbinatigmoranAntiectrerial gampeusdapda cmnp@@ﬁ@f hsPresentui t h f or
i nstance,  15mnidntich e berldédustaanédicine) CHhusghe presentisaeion also eliteso asul f at e,

suram ne, pol 0 | nhi bitors,
such as, for %@ﬁ%&%ﬁ@%&?%ﬂ%dg?ﬁgﬁegéﬁ%% g"d (k%%l ; co-receptor
bi ndi ng i nhi bantitstreviral gempennd, Fs@rcompinag preparafigryor gmanemwsmw OrAMD7049,
AMD3451 (B Cysféhlﬁaﬂﬁzh usd kredthibint %&m( nfddRers] Bhparticatds; iR theRRG A FT

i nhi bitors, h as or carnet r.odr ugs; cl eosi de
RTl's, such asm ‘6?“58‘9‘& ‘f"é)émg us, %&?B‘b*‘ s " FTC, DAPD,
dOTC, DPC 817ipfenumis,amthaiafeﬁfqundshaetseasocrht9d “e&xefﬁﬁ’l iafectienvbstich BAVPA

(tenofovir); WB@hmﬁﬁrdaeﬁﬁenc @&ncﬁ&ﬁ@?AmS) @?K’H‘)@Rbﬁ?ed (Qﬁ'lﬁéﬁ A@{ Sthe
ef avi renz, 8 and t.i vifapine Vi T V|r|ne

o
MKC- 442, "“19@:0?%‘2’ myentipa (ay | f&o- ‘Eﬂ‘-"é‘ BP@-QE@QUO
cal anol i d@ A bxﬂcﬁnﬁhhrbiiﬁt@ sumforﬂmdMaMemmanamwlymﬁﬂmﬂe RNAse H
inhibitors, su6h pressad BMS%@G’%&% ﬁﬂyf?&'s;\éucfﬁlﬁﬁ% IJAI:EO'T‘W@' tors, such

as, for exarrpl ein C , for
exanple, L 70%’8?3’6" pegty%;%]iS-J 5. colrﬁ?ﬁﬁtor BI"QP@&?@‘F%PB‘FW *Hr@ #‘ for
exanpl e, arrpriallﬁa,vAMDa3%5pAbﬂD7L0g9 @AMID3451 (Bidyolaans), TAKN@IS; SHEVCr, saqui navi r,
i ndi navir CPBY1 125) REC-DAPRO- 146K Qs AR f Srafifl, DPC
684, ti & ana\C/)(iB AL B m)zenavll s E%'% %565“ e 41355%%% °5°7M L7€4394
L756425, &G Hs@egs prsiepsiste RTlsochasder e"iﬂm’ﬁéé’ér 3TEHPGeYBL 431 78392, PNU
140135, TMC- 1A¥acavin FITCNDAPEG ddTCLDR@(BGiHOmel_eqi_imy,l sath axnfor ekdnkplé,or s, such
as, for exanphgpACBRPANRARRYIY; NNRHE QMR for kUG8 Srevirapine, delavirdine,

efavirenz, 8 and 9-Cl TIBO (tivirapine), loviride, TMC-125, dapivirine, MKC-442,

UC 781, UC 782, Capravirine, DPC 961, DPC963, DPC082, DPC083, calanolide A,

25 SJ-1366, TSAO, 4"-deaminated TSAO, MV150, MV026048; RNAse H inhibitors, such

as, for example, SP1093V, PD126338; TAT inhibitors, such as, for example, RO-5-

3335, K12, K37; integrase inhibitors, such as, for example, L 708906, L 731988, S-

1360; protease inhibitors, such as, for example, amprenavir and prodrug GW908,

ritonavir, nelfinavir, saquinavir, indinavir, lopinavir, palinavir, BMS 186316,

30 atazanavir, DPC 681, DPC 684, tipranavir, AG1776, mozenavir, GS3333, KNI-413,
KNI-272, 1754394, 1756425, LG-71350, PD161374, PD173606, PD177298,
PD178390, PD178392, PNU 140135, TMC-114, maslinic acid, U-140690;
glycosylation inhibitors, such as, for example, castanospermine, deoxynojirimycine.

35  The combination may provide a synergistic effect, wherein viral infectivity and its
associated symptoms may be prevented substantially reduced, or eliminated
completely.



35 The conbination may provide a synergistic effect, wherein 13 FEBRUARY 2007
infectivity and its associated synptons nmay be prevented, substantially
reduced, or elimnated conpletely. 13 FEBRUARY 2007 WD 2004/016619
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aqueous, “dl cSHEIS tjér,m%‘?t“’&i W?ferg"ﬁmﬁ*}cB?ﬁes‘.ng'Eglﬁ?EF‘@s’elS‘fseghPf“a{B? g)“inH]@P?rP carriers
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I

can be carrie b and a I st granules. "Suitable ol

exci pi ent s orSushgn tQr visg-arvisd ycfogmogndS otqge prese%t invention (moéjulator:compoun
of the present invention) is 1:1 or lower, more preferable the ratio is 1:3 or lower,

25  suitably the ratio is 1:10 or lower, more suitably the ratio is 1:30 or lower.

For an oral administration form, compounds of the present invention are mixed with
suitable additives, such as excipients, stabilizers or inert diluents, and brought by means
of the customary methods into the suitable administration forms, such as tablets, coated

30 tablets, hard capsules, aqueous, alcoholic, or oily solutions. Examples of suitable inert
carriers are gum arabic, magnesia, magnesium carbonate, potassium phosphate, lactose,
glucose, or starch, in particular, corn starch. In this case the preparation can be carried
out both as dry and as moist granules. Suitable oily excipients or solvents are vegetable
or animal oils, such as sunflower oil or cod liver oil. Suitable solvents for aqueous or

35  alcoholic solutions are water, ethanol, sugar solutions, or mixtures thereof,
Polyethylene glycols and polypropylene glycols are also useful as further auxiliaries for
other administration forms.
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for aqueous or 35 alcoholic solutions are water, ethanol, sugar sol utions,
or m xtures thereof. Polyethylene glycols and pol ypropyl ene glycols are al so
useful as further auxiliaries for other adm nistration fornms. 13 FEBRUARY
2007 WO 2000 u@es® PCT/ EP2003/ 050379 - 34- For subcuk@EvErecssososrs i nt r avenous
adm ni stration, the active conpounds, ij4desired with the substances

cust onmary therefor such as sol ubilizers, emulsifiers or further

auxiliaries, are brought into solution, suspension, or enulsion. The
conpounds of For gibputhngopsiyr intsayeagus edministroorh theiagtive compounds, if desined mithat es

obt ai ned useghe Ju@itmﬁé@dﬂ@doﬁm;fﬁéreﬁubm ab ESlabiGidrO RRfsifiend &Ghrtiep or i nfusion
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sol vent s. requl troggéwf&ﬁmg%?ﬁ&m%l oh ‘can al so additional | y contain ot her
phar maceut | cal auxiliaries such as 15 surfactants, enulsifiers and

stabilizews Swituwid bhaﬁﬁa@uﬁﬁaommaﬁ&ns f&wahnﬂstmmﬂaf fhkiférh ofGefkeler | | y
contains the actjve

J rat Lo ly 0.1 to
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enhance the dJonmuld (1) argheirphysiologisallysto bllq aays fa mhagn@cshtp@llhwemble ormul a (1)

in 20 phar magRbxdt] sadh ameﬁértw&é}%raﬂxﬁmﬁ@é‘oﬂ%@cﬁﬁbﬁ’dﬁsﬂgﬁﬁqﬁrédoth@”p' oy a-, p-
or y-cyclo- dextrins or so v nts such as alcohols

may i nprove tfiEulation 6o ‘]‘lf"} d&f?&%@r @%ﬁ%ﬁ?ﬁ%ﬁ%‘ie %WB ®s of formula
(1) in pHar msedatantsaemulsifieyseod stabilizers aswelhas amremﬂélm |Sgch prepagatdnus

composi { | gns,cuﬁaﬂm i @BntRial ne a&ivetcbﬁ p8iRlif 6 Londe AERRKTH ApRnahitbig sl 16 Mor e
Sulta e ue

el [ | ncreased ol ypi 25 Approprl ate
cycl odextri nsstoé‘}’@@rt“’“&l G ApPLoJ i) %%Q?’t?gé‘(-‘/dbé%hor et hers and mi xed
et hers thereof wherein one or nore of the hydroxy groups of the

ag lh %’ ? (r: 8|9 | ucogg oHEf lto%nheﬁfce m%%oﬁﬁﬁllt}gﬁﬂﬁr 'Eﬂerbta%'ilﬁy SES rfsb WF&EHS whfbﬁmfl}é gl i(ngy lCD
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hydr oxybut yl ;dextainponth€iy ddyivativds, Alsacd-salvengy suph asaltabelsmetyhiypraye thec ar boxyet hyl ;
Clsal kyl - car QQRMﬂhty aﬁ’ﬂfotr 'tlfc%a%'flitﬁ/ oﬂﬁ@&dﬁh ouﬁ'is %MIQ ﬁnadhgﬂf%kﬁca@a' kyl or

car boxyC o6al rticul ar car.hoxy [6)%4
car bo Xzet ho X>;Jomposny ions. In the preparﬁl%n of aqueous composmons arH%lltlon gl?s otp iYe sugject

compounds are obyiously more suitable due to their increased water solubility.

25
Appropriate cyclodextrins are o-, B- or y-cyclodextrins (CDs) or ethers and mixed
ethers thereof wherein one or more of the hydroxy groups of the anhydroglucose units
of the cyclodextrin are substituted with C,alkyl, particularly methyl, ethyl or
isopropyl, e.g. randomly methylated 3-CD; hydroxyC.salkyl, particularly hydroxy-

30 ethyl, hydroxypropyl or hydroxybutyl; carboxyC,salkyl, particularly carboxymethyl or
carboxyethyl; C;.salkyl—carbonyl, particularly acetyl; Ci_salkyloxycarbonylC;salkyl or
carboxyC,.salkyloxyC,.salkyl, particularly carboxymethoxypropyl or carboxyethoxy-
propyl; CysalkylcarbonyloxyC,.salkyl, particularly 2-acetyloxypropyl. Especially
noteworthy as complexants and/or solubilizers are $-CD, randomly methylated 3-CD,

35  2,6-dimethyl-B-CD, 2-hydroxyethyl-B-CD, 2-hydroxyethyl-y-CD,
2-hydroxypropyl-y-CD and (2-carboxymethoxy)propyl-B-CD, and in particular
2-hydroxypropyl-3-CD (2-HP-B-CD).



propyl ; Cl4al kyl car bonyl oxyCl. bal kyl, particularly 2-acetyl oxyoFEBRUARY 2007
Especially noteworthy as conpl exants and/or so |lubilizers are p-CD,
random y net hylated p-CD, 35 2, 6-di net hyl - p-CD, 2-hydroxyet hyl - p-CD,
2- hydr oxyet hyl -y-CD, 2- hydr oxypropyl -y-CD and
(2- car boxy mdYeydesaHpyl - p- CD, and in particul ar 2- hpcverzooposopy| - p- CD
(2-HP-p-CD). 13 FEBRUARY 2007 WO 2004/Q36619 PCT/ EP2003/ 050379 -35- The
term m xed et her denotes cycl odextrin derivatives wherein at |east two
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conveni eno Wajtfuhghl BN4WERE Mgkdatent @lsufficleht amdaht éffecycRARANOSa @rivhtiee Pr esent
i nvention |nﬂ%rhar nmace ﬁﬂlﬁ%lr conposi ti. ns ﬁire des rﬁcﬁle(fcl n W)& 94/ 05263, WO
08/ 42318, EPIKTHEES HIRIDIETTRP AgHPLHAeAYC e, &3 DY JIgG RIPh e, oy
reference. 2oldicgotsplvpatrthatgrdatly simpliieythepreparatianfdhawpmpesition Safdor nmul at ed
in a phar macgtradibns GRS bd teRderéORbre ipalataBledyladging PRatiacautitallyef f ect i ve
anount of parti ﬁ%ﬁ% consi Sti n f a solid dispersion conprising (a) a

<P spstoncls apdip fevste

conmpound of f26¥ or nore pharmaceutically acceptable
wat er - solldbl e polyners. 25 The term"a solid dispersion” defines a systemin

? solid stat g)tﬁ&m%ﬁmmﬁﬁﬂaﬁ% enﬂah&tthfis@ﬁbmtg_@ﬁﬁ@%@mﬁsﬁm%fﬁeBil%érﬁi ng alt | east
WO conponent,s, erein orie cqnponent is i spers r ess evenly

t hr oughout t H&YeBHGER ph?fﬁ‘;%?’f’é‘ﬁ*lc’)l °8Wp8%%ﬁ§ﬁg§9ri%9615hea’og%( nggisper sion of the
conponent s i SNOW8MH23HaEPtA49%93% andh WO STH4A1 4 all lincogpodhtgshhesdin by fefereneri f or m or
honogenous t hroughout or consists of one phase as defined in thereto 30
dynam cs,_.su a.solid dispersionis referred to as."a solid solution".

Sl soi2t i o pethiage B Blesenpryroui SpLCirWRES PR ER b nent <
therein are wsmabditjonrceagribing a hecapeatidaip tfiective srheund ofjperiidesconsistingiofa t hey are
adm ni st er ed.jid dispersion comprising (a) a compound of formula (I), and (b) one or more

pharmaceutically acceptable water-soluble polymers.

25  The term "a solid dispersion" defines a system in a solid state (as opposed to a liquid or
gaseous state) comprising at least two components, wherein one component is
dispersed more or less evenly throughout the other component or components. When
said dispersion of the components is such that the system is chemically and physically
uniform or homogenous throughout or consists of one phase as defined in thermo-

30  dynamics, such a solid dispersion is referred to as "a solid solution”. Solid solutions are
preferred physical systems because the components therein are usually readily
bioavailable to the organisms to which they are administered.

The term "a solid dispersion” also comprises dispersions which are less homogenous
35  throughout than solid solutions. Such dispersions are not chemically and physically
uniform throughout or comprise more than one phase.
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honogenous 35 t hroughout than solid solutions. Such dispersions are not
chem cally and physically wuniformthroughout or conprise nore than one
phase. 13 FEBRUARY 2007 WD 20041016619 PCT/ EP2003/ 050379 -36- The
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anount suffi ent i nt LV v ticle size of |ess
t han 1000 ’\m(fla ﬁ%‘% r a@éﬁw@g}gﬁl éesregmgrogt ?Lliugg%é&?&d ncl ude t hose whi ch
physical ly adhere to the surface of the antiretroviral agent but do not
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t t I
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ol i goner 45 nMaripues teghnispiescexdst Sordrepariigsiid wispersPneineluding melirextrsion,nodi f i er s
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formul ating the present conpounds involves a pharna- 30 ceutical conposition
wherein the present conpounds are incorporated in hydrophilic polynmers and
appl yi ng t hi st mayfucther ba somvesisatt tofforimlate/the preseny compdundbindhisformiolis yi el ding a

COMpOS! 11 0N Vi dba@RRERIARR | Rk ﬁqudlﬂgvr%!%gﬁ?meyﬁmc@a{e}%f emanuf act ur ed
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agent and (C)y@acs @fthe aR@EINGraPNIRE db A%Shemlly BHRRBYSRE AR Goviral agent.

Suitable surface modifiers can preferably be selected from known organic and

25 inorganic pharmaceutical excipients. Such excipients include various polymers, low |
molecular weight oligomers, natural products and surfactants. Preferred surface
modifiers include nonionic and anionic surfactants.

Yet another interesting way of formulating the present compounds involves a pharma-
30 ceutical composition wherein the present compounds are incorporated in hydrophilic
polymers and applying this mixture as a coat film over many small beads, thus yielding
a composition with good bioavailability which can conveniently be manufactured and
which is suitable for preparing pharmaceutical dosage forms for oral administration.

35  Said beads comprise (a) a central, rounded or spherical core, (b) a coating film of a
hydrophilic polymer and an antiretroviral agent and (c) a seal-coating polymer layer.
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the beads are nmanifold, provided that said naterials are pharnaceutically
accept abl e and have appropriate di nensions and firmess. Exanples of such
materials are polyners, inorganic substances, organic substances, and
sacchari des Vh¥0HHe61Y at i ves thereof. 5 The route of aRlTIEPR®SMNIAIM®ON NAY
depend on the condition of the subject, 3g0-nedication and the |ike. Another
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Anti vi r ogr am npaﬁﬁ"t‘? 'g F‘}@:ﬂ% a%rﬁ ‘?’f}oﬁﬁﬁgﬁﬁtab?fg C‘f’/ﬂ‘?”oughput
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toler ablje Sa|r5&o‘ﬁ}blﬂaﬂ%s§é3'f thatQan ?réa&ﬁs M ﬁbnﬁt@eésﬁécnﬂﬁypgmm%ubﬂ@y k@ Vi dual
case and,,.as cu e ondi tion
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nat ur e
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Interestingly, the compounds of the present invention may comprise chemically
reactive moieties capable of forming covalent bonds to localized sites such that said

25  compound have increased tissue retention and half-lives. The term “chemically reactive
group” as used herein refers to chemical groups capable of forming a covalent bond.
Reactive groups will generally be stable in an aqueous environment and will usually be
carboxy, phosphoryl, or convenient acyl group, either as an ester or a mixed anhydride,
or an imidate, or a maleimidate thereby capable of forming a covalent bond with

30 functionalities such as an amino group, a hydroxy or a thiol at the target site on for
example blood components such as albumine. The compounds of the present invention
may be linked to maleimide or derivatives thereof to form conjugates.

The dose of the present compounds or of the physiologically tolerable salt(s) thereof to
35  be administered depends on the individual case and, as customary, is to be adapted to
the conditions of the individual case for an optimum effect. Thus it depends, of course,
on the frequency of administration and on the potency and duration of action of the
compounds employed in each case for therapy or prophylaxis, but also on the nature
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i ndi vi dual responsiveness of the hunman or aninmal to be treated and on

whet her the therapy is acute or prophylactic. Customarily, the daily dose
of a conmpouno¥ufigiyul a (1) in the case of adm ni stretrmansbnsa patient
approximately 75 kg in weight is 1 ng toyeo 19, preferably 3 ng to 0.5 g. The
dose can be administered in the formof an individual dose, or divided into
several, e.g. two, three, or four, individual doses. Ex~rinental Part
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(3R 3aS, 6aryose s divided intpsevaral, eigatwo, iree, prf fogr indi ‘élé“a da5%§./ base 5 cam cam
7.78 -H (3R, 3aS, 6aR)/base H3C Cl CH3 13 FEBRUARY 2007 WD 2004/ 016619

PCT/ EP2003/ 05@&19 aap H() Rsa pECso w Stereochems /salts 6 7.71 -H (3R
=~ CW

3aS, 6aR)/ba
Preparation of the compounds of formula (I) and their intermediates

10
Table 1
Compounds of the present invention prepared according to the methods described
above. If no stereochemistry is indicated, the compound is present as a racemic
mixture. The wavy bond indicates that the R, substituent may be in cis or trans position
15  or in a mixture thereof.

NO | Rs, pECso w Stereochemistry/salts
1 | Y 85 |-H (3R, 3aS, 6aR)/base
2 Q 8.07 |-H (3R, 3a8, 6aR)/base
| / CH3
3 S 794 |-H (3R, 3a8, 6aR)/base
l / CH3
CH,
4 / 7.81 | -H (3R, 3aS, 6aR)/base
N
5 e & 778 |-H (3R, 3aS, 6aR)/base
Hac/ \CT/ ch, T




7 07.71 -H (3R 3aS, 6aR)/base. 8 1 \ 0~ 7.7 -H (3R 3a8, cHBHEBRARY 2007
7.64 -H (3R, 3aS, 6aR)/base N 10 CH 7.6 -H (3R, 3aS, 6aR)/base \ OH/
"CH, 11/ H 7.36 -H (3R 3aS, 6aR)/base CH 12 7.26 -H (3R, 3aS, 6aR)/base
13 0 "o\ 1J 7.25 -H (3R, 3aS, 6aR)/base 0 CH9 14 | 7.23 -H (-)/base 15 H2C
CH 7.19 - Hwo2mhu408a, 6aR)/base INS CH 16 Ho 7. 15 -MdTEBRI3/BaF 6aR)/ base
17 H3cO I \ 7.11 -H (3R, 3aS, 6aR)/base ;318 H C 6.57 -H (3R, 3aS, 6aR)/base
OH 13 FEBRUARY 2007 WD 2004/016619 PCT/3I%P2003/ 050379 -40- NO R5, EC50 W

St ereochem s / saj+s—19-—6-52—PaBHR2(3IR—3aS—T6aR+base—e26—6-05—H (3R,
3aS, 6aR) | base tFNO Bsao NH O O H OH|@HSsCH3 C%rrpOLmd Stdreochgmistayisaits
anal yses: The coppoupds of the present| i nyentijog vere nga{sega[g ase
anti-viral activity |n ag cellular asgay. Thelassay demonstrated t hat| t hese
conpounds exhi bifed pagéntSenti 5 HI V activity against]a wild type

| aboratory H 'V sfyai HIV- strain LAl). e|cgllular S erff or med
according to thefol ocedure. 7-5]1 i (3&?@6%%&%,

/

77 |-H (3R, 3a8, 6aR)/base

7.64 |-H (3R, 3aS, 6aR)/base

11 736 |-H (3R, 3aS, 6aR)/base

10 I 7.6 -H (3R, 3aS, 6aR)/base

12 N 726 |-H (3R, 3aS, 6aR)/base
~<\j©

13 725 |-H (3R, 3aS, 6aR)/base
~ A
14 /O 723 |-H (-)/base
CHS T
15 719 |-H (3R, 3aS, 6aR)/base

16

D 715 [-H (3R, 3a8, 6aR)/base
17 / D 711 (-H (3R, 3aS, 6aR)/base

18 6.57 |-H (3R, 3aS, 6aR)/base




Cel l ul ar Assay Experinmental Method: HW or nock-infected M4 8&FEBRWSR¥2007

i ncubated for five. days in the presence of 10 various concentrations of the
inhibitor. At the end of the incubation period, all H V- infected cells have
been killed by the replicating virus in the control cultures in the absence
of any inhi BYQ2p4016849| viability i s neasured by neasupciEp2dov@sogncentrati on
of MIT, a yellow, water soluble tetrazojj.umdye that is converted to a
purple, water insoluble formazan in the mtochondria of |ivi ng, cells only.

Upon sol ubi | i zat romgf—the—15Tesutti ncrystals—w th—sopropanol ,
t he absorbance ofNhaReplution is m W540nm | $emochgmisey/salsr f el at e

directly to the nhygber of J|ivi #y cells| regma ni Ip@,HN t NEBRGBLY, GaR)/Bdset e
conpl etion of the fi»(ef’gz(jf(/:ubatlon The inhj bitory {activity of tth
conpound was nonitor € the virus-infected cells and|{was expressed |as
EC50 and EC90. These-pralues—+epresent—t-he—anbl of—t-he—conpound—regquiired to
20 protect 50% and0d 9Q% respectlvely of t&@5 celH s fron méas;)ﬁumfbasho eni c
effect of the virus.] The tex t he conpound was|measured on th
nock-infected cells and w ¢ X3 as CC50, which fepresents the
concentration of | congoung-regui the growh of the cell$ by
50% The selectivity index (SI) tio CCso/ECso) 1s an 1ndication of the
selectivity of the anti-H V act of the inhibitor. Wierever results 13
FEBRUARY 2007 WD 2004/0 6619 2 P2003/ 050 -41- are reported as e.qg.
pEC50 or pCC50 val ues, t e rdpult is 45 Phe negative | ogarithm of
the result ex - 0 vély. Antiviral spectrum 5
Because of thg iﬂmsregm ng qhrer gencey o aef resikstant H V strains, the
present conpoufids Qhere tedt ed Ghor LQ?GH@ot ency against clinically isolated
H 'V strains harboring several nutatipns (Table 2 and 3). These mutations
are associated with resistance to pr@gase inhibitepgpapdoiesult in viruses
that show various degrees of phenotypic cross-resi stance to the currently
comercially gs such as for 10 instance saquinavir, ritonavir,
nel fi navir, |'ﬁhhmpounchnﬂﬂmrmessemtammuonﬁabﬂeexﬁnmﬂtformﬁu—nmalat:umysn present in

t he protease [, VO32T,
L033M EO035D, 9%8&}%13 edg%@%%%?hﬁ%ﬁ%&e@ qndfoe%l\v{g%?%%@ 071V
1072V, 108%V. W%amimléma %%FHTVH?

1 062V, LO63P, ashfyras\erioiifeMccor@g &Sihe WbHng fro&:@vre. | 085V, LO9OM C V0031,
L010l, 1015V, L0191, KO20M S037N, RO41K, 1054V, QO58E, LO63P, A071V,
1084V, LO9OM 1093L D V0031, LOIQ/], 1013V, L0331, EO35D, MD361, MD46L,
KO551: , R057KCelilanAssay Experimental Method:

HIV- or mock-infected MT4 cells were incubated for five days in the presence of
10  various concentrations of the inhibitor. At the end of the incubation period, all HIV-
infected cells have been killed by the replicating virus in the contro] cultures in the

absence of any inhibitor. Cell viability is measured by measuring the concentration of
MTT, a yellow, water soluble tetrazolium dye that is converted to a purple, water
insoluble formazan in the mitochondria of living cells only. Upon solubilization of the

15  resulting formazan crystals with isopropanol, the absorbance of the solution is
monitored at 540nm. The values correlate directly to the number of living cells
remaining in the culture at the completion of the five day incubation. The inhibitory
activity of the compound was monitored on the virus-infected cells and was expressed
as ECsp and ECgp. These values represent the amount of the compound required to

20  protect 50% and 90%, respectively, of the cells from the cytopathogenic effect of the
virus. The toxicity of the compound was measured on the mock-infected cells and was
expressed as CCsp, which represents the concentration of compound required to inhibit
the growth of the cells by 50%. The selectivity index (SI) (ratio CCso/ECsp) is an
indication of the selectivity of the anti-HIV activity of the inhibitor. Wherever results



A071V, 1084V N0880, LO9OM E V0031, L0101, VOL11l, A022V, L0241, 1¥REERYARYRSY,
S037T, RO41K, 1054V, 1062V, LO063P, A071V, 1084V F LO10F MD461, M71 V, 1084V
15 Results: As a nmeasure of the broad spectrumactivity of the present
conmpounds, the fold resistance (FR), defined as FR =EC50( nut ant

strain)/ ECOWORMOI66t rai n LAl ), was determ ned. TablreT@ermbsmsas7d he results

of the antiviral testing in ternms of fold. resistance. As can be seen in
this table, the present conpounds are ef ective in 20 i nhibiting a broad
range of nutant strains: Colum A FR value towards nutant A, Columm B: FR

t owar ds mut afte reported@s egrPEEs0 RRGCmaateaes, e feshlt iscxprested ghthpnegative t owar ds

nmut ant D, Cohwm&,oﬁ]%,tegw,@&gmtaggcsoﬁ)rc@%g cfively-R towards mutant F. The
toxicity (Tox) is expressed as the pCC50 val ue as eternmined with nmock
transfected cells. Colum W displays the pEC50 val ue against wild type

HI V- LAl st r aiAmtivizal speetF@BRUARY 2007 WO 2004/ 016619 PCT/ EP2003/ 050379 - 42-
Table 3. '?res@e&éxsé’&fﬂz@ﬁ;cﬁe@é%é%ﬁxé&g&ﬁébf&ﬂg%&MPHW §7dind %\%?e sksti ng agal nst

nmut ant strains 8.7

expr.es
2.1 2.0 6.2 fefnaO@d%Wsre(t & for %e’s Pate@yg)gem% cémgﬁbrl Efgteégﬂ §tr§n-°o 3. 8 2 6 3.0

7.1 6.8 4 7. ﬁarbéruig sevéraPmidtationk (Pable 2 aiiti ). AheseSnutatiohs GrehsRcidted WAtHD 4.2 6.5
77 7'88 5) %siwée*%@ sy ofithofs hadeaich gy %‘%53‘%@8&%‘%5%5‘%89" 3027
10 1.4 3 1 phenptypicicressaresistapcy topthe gyrrently cammergially gvailabledrugsssuch as far 21 1. 0

1.1 0.7 Q033 ifdaibe saquindvif) ritondvir, nelflhavit lifdinphraimdamptenaét. ¢ st udi es The
pernmeability of different conpounds is eval uated according to a Caco-2 test
protocol as described by Augustijns et al. (Augustijns et al. (F1998) I nt.
J. of Pharm Table2 Lig.of mintajipes presgnt imsecprotease|gene ofithe; huseder

bet ween 32 and 45 are

A V0031, L0101, V032T, L033M, E035D, S037Y, S037D, M0461, RO57R/K, Q058E, L063P,
KO070T, A071V, 1072V, 1084V, LO8OV

B V0031, L0101, K020R, E035D, M036I, S037N, QO058E, 1062V, L063P, A071V, 1072M,
GO0738S, V0771, 1084V, 1085V, LO9OM

C V0031, L0101, 1015V, L0191, K020M, S037N, R041K, 1054V, QO58E, L063P, A071V,
1084V, LOS0OM, 1093L

D V0031, LO10L/T, 1013V, L0331, E035D, M036I, M046L, K055R, R0O57K, L063P, 1066F,
AQ71V, 1084V, N088D, LO9OM

E V0031, L0101, V0111, A022V, L0241, E035D, M036], S037T, R041K, 1054V, 1062V,
L063P, AQ71V, 1084V

F LO10F, M046I, MO71V, 1084V

15 Resuits:

As a measure of the broad spectrum activity of the present compounds, the fold
resistance (FR), defined as FR = ECsp(mutant strain)/ECso(HIV-1 strain LAI), was
determined. Table 3 shows the results of the antiviral testing in terms of fold
resistance. As can be seen in this table, the present compounds are effective in

20  inhibiting a broad range of mutant strains: Column A FR value towards mutant A,
Column B: FR towards mutant B , Column C: FR towards mutant C, Column D: FR
towards mutant D, Column E: FR towards mutant E, Column F: FR towards mutant F.
The toxicity (Tox) is expressed as the pCCso value as determined with- mock transfected
cells. Column WT displays the pEC50 value against wild type HIV-LALI strain.
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grown in 24-well cell culture plates for 21 to 25 days. The i m3EEBRUARYR007he
cell 10 nonol ayer is checked by neasuring the transepithelial electrical
resistance (TEER). The test is perfornmed at pH 7.4 and at 100 M donor
conpound concentration. The equilibriumsolubility in sinulated

gast r oi nt estY#P4/6iUt i ons under thernodynam ¢ condi pcEEPR00B/850879 gOOd neASUr e
for the solubility profile of the conpoypd in the stomach 15 and the
different parts of the intestine. Sinulated gastric fluid (SG-) (w thout
pepsin) is set at pHof 1.5 Sinulated intestinal fluids (SIF) (w thout bile
salts) are scfablet3. Bepulfs offhe taxicity testingrangdflic fssfstancs testing agaipe mutash stedinspr ot ocol
uses 96-wel | A it (drpielsend ¥Ry, Opl ates in which | ng of conpound is added per
wel | (stock solution in nethanol) and evaporated to dryness. The conpounds
ar e resol ubif+zedr—-ScF—anrd-SH—and—inepbated—20—overni-ght—oen hori zont al
shaki ng devi|d¥ at |A7C. MBter [f€Cltratdon, |Ehe c ougdl‘oxco MEtrations are
det er m ned UV- spect r pphot ry. FEBRUARY; 200 i / 0L6619

PCTI EP2003/ Q56379 Q'?S f'z- \r?j}'f ' 2?qo’tyF§}B| t 16 490 18 The
conmpounds ar|@ f or mhi7at e3-8s g b0 nyld sOBddt i of3-8r sifkhengi®® i h DVBO,

PEGA00 or cycj odexion 4Dyg( CIM4A8H {3 orat ey.1 Fore.gost| £xpefliyments in the rat,
three dosir roy ar g, Lorned; n I ntraperift pneall ,gose} at 20 /k
usi ng the DN gSﬁbgém! l.geﬂ SYES 4? wg;’é! d @g at ‘8” / 5i ng thgg )
PEG400 formllsati on1&nd B8.3 si e ordl do42 at| €0 nu/k2 usiltdg t he

cycl odextrin ¢ or mibat i opy 1Bl dode wag (spnpl ¢ at| 7 pegul pg ti "f‘ii ntervals after
dosi ng and dgrug—cgncenttations TN the setumwere deterninmed—using a LG M
bi oanal yti cdl? met hded 102-B00sti-hg t|Ret sysb8ni ¢l bPoaviftl ahillity Wth the
descri bed tyme of [qompounds (|pr.oteagesinhplpi torsy, ift42s Krogwn 1 hat

i nhibition T he T appolicC radgt] on|proocesses clap, mafkedl'y|i ncrease the
system c ava-tabH lgf J,ztedte.ﬁn“g fi’*de -+ g:?* p“é’g ..‘,fg%o! g%ﬁdrp the liver
and the netdddl ic |didear ah8e firioin t hd.3 pl adda. (ThDs lbostildd pri nci pl e can
be applied ijnja cliijni calggettling tastpe 15 4phaygeol ogi call sacti pn of the
drug. This grrncipte tam pe SU eXplored pothyT t rat|_or the dog by

si mul t aneous . ZHdni nild r at idn 0.7 rcr%un 058at | E-Ani ni4L 1#:5-&-\7/L- p450

nmet abol i ¢ enzynmes. Known bl ockers are for exanple ritonavir and

ket oconazal e... R | i pdi yses: Human serum proteins |ike albumn
(HSA) or %—11'”"{9 J".qflgo geﬂg“ ) are known 20 to bind many drugs,
resul ting i n Biepsargapiliy efclifferanicompounds isevpluated gecpeding tofa Gageddest conpounds.

I]pf orflegI L 0 ?ﬁ@@wﬂa@@e_zsmut Mdghftijﬂre?SBOAugix@t!imﬁamgk(l?]m.|Idt. beradyei sel y
affecte y I.Nn Nt |z Vi S was
R R

measured in th sernce una aluar, & &Ffect of the
bi ndi ng of t rasoywR Bt 24awell cell culture plates for 21 to 25 days. The integrity of the cell

10  monolayer is checked by measuring the transepithelial electrical resistance (TEER).

The test is performed at pH 7.4 and at 100 uM donor compound concentration.

The equilibrium solubility in simulated gastrointestinal solutions under thermodynamic
conditions is a good measure for the solubility profile of the compound in the stomach

15  and the different parts of the intestine. Simulated gastric fluid (SGF) (without pepsin) is
set at pH of 1.5. Simulated intestinal fluids (SIF) (without bile salts) are set at pH 5, pH
6.5, pH 7 and pH 7.5. The experimental protocol uses 96-well flat-bottom microplates
in which 1 mg of compound is added per well (stock solution in methanol) and
evaporated to dryness. The compounds are resolubilized in SGF and SIF and incubated

20  overnight on a horizontal shaking device at 37°C. After filtration, the compound
concentrations are determined by UV-spectrophotometry.



inhibitors to those proteins. 25 M4 cells are infected w th i REBRUARY 20075
multiplicity of infection (MJ) of 0.001- 0.01 CCI D50 (50%cell culture

i nfective dose per cell, CCID50). After |I h incubation, <cells are washed
and plated into a 96 well plate containing serial dilutions of the conpound
in the pres&wopissi0% FCS (foetal calf serum), 10% FeS/Er2cbsmmgdmi AAG
((x,-acid glycoprotein), 10%FCS + 45 ngfgri HSA (human serum al bum n) or 50%
30 human serum (HS). After 5 or 6 days incubation, the EC50 (50% effective
concentration in cel | -based assays) i s cal cul at ed by determ ning the cell
viability or Oxalawe dedogof HIV replication. Cell viability is

measured usi nﬁletcB& SRR YreBRRNAREL A gimi bétion & speitibd inhIBe, SONt al ni ng

| dil ut f 0% ECS % FCS + 1
oo/ ARG H %w%wawz%%xﬁ?@é?@%?m S s s e Lot 1
a final concelusingigraps ot f@0@d2HGinglel iitdperimhéal dost aB) Mglkgawing sHel@MSO
respectivel y. fohhis 5%%%@%: &l do@&b’t@l@% 7317 e?ﬁf@@@?ormﬁlgﬁoﬁ’éxﬂ@/' ity of the
y i um.col o

cells is determne the tetra rimetric

(3-[ 4, 5- Di met¥Agls erakdoss gkpusingjthe mvmefpmmomuﬁxoaﬁyﬁf hEpledatn od
(Pauwel s et akgular Mdﬁtarvalﬁﬂ@dt&;ufk%& ARy, conéafdtions inliBe b&rRWARRY 2007 WO
2004/ 016619 ¥ I on Active ingredient, in case a
conmpound of f%ﬁﬁgggﬁéé)?g% ﬂgb%%n?lgg%mﬁﬁé?gam c solvent such as ethanol,
met hanol or nethylene chloride, preferably, a m xture of ethanol and 5

met hyl enejchl Bedstige tHRGYtemichisavallapifip ol yvi nyl pyrrol i done copol yner with
vinyl acetatg,. N L oxypr | met h | | ul.os FIPMC).. typically 5
was, ore HibEE Eﬁi‘iféa“ﬁf’?%a’?“égﬁ B RECLRasr 4 o EhibhnméR’ ©' 'Y

met hyl ene chl dithaaetalglictdggradation procpses/ean magkedlydinerease weecsystamis dyaitadiility The

pol yner and csregis tﬁ@hm-b@a&emaﬁsmmm&ﬂv@aﬂd&umb;ﬁaélhw%m@le' ed. The
rati o of corrpqund/ ﬁﬁ‘d was .sel ect | nternedi ate

d fr 1/
ranges were ¥ “gAPEJEﬁ‘lB F?r)g 'ﬂ/é‘sc}lf}c%l Se@f‘ﬁg%@ﬁr aydri ed powder,
a solid dl%parlmrmplogsawnmqﬂbmdﬂug Thw pritiplecandiesaldoesplomd bothdnithe rat r at i on.

The drug |0ador'tﬁb&%% ﬁ%@o&%ﬂﬂﬁﬁsﬂﬁ&ﬂ‘@ﬁhdﬁ%o%h%ﬂ&tﬂ@ PSRFisH0  on the
oat e bl et Preparati on Tabl &t Core A

capul e size use
mixture of 1daet3b<6'r° GERREUR A A ealf%wbe%ﬁ]%et%fm?ze}w 2 (1),
570 g | act oskrodg Blinpamdysessh was mxed wel | and thereafter hum dified

with a sol ut 'seﬁxm Erom lH@afBﬁ%EUJISMrfoﬁi an@@ﬂrcéﬁo@nnRW'aPé’Wnr ol i done

i n about 00 eve dried and

of wat
sieved a SR, frautitod PRSHPIG dedtrass thht SRR Fories QUARISE ose. and. 15
g hydr ogenat etﬂbmwgmisalﬁl erdei to.deftmeinembtbenvths presenecbmpounds would be adversely

affected by this binding, the anti-HIV activity of the compounds was measured in the

presence of human serum, thus evaluating the effect of the binding of the protease
inhibitors to those proteins.

25  MTA4 cells are infected with HIV-1 LAI at a multiplicity of infection (MOT) of 0.001-
0.01 CCIDsp (50% cell culture infective dose per cell, CCIDsp). After 1 h incubation,
cells are washed and plated into a 96 well plate containing serial dilutions of the
compound in the presence of 10% FCS (foetal calf serum), 10% FCS + 1 mg/ml AAG
(0y-acid glycoprotein), 10% FCS + 45 mg/ml HSA (human serum albumin) or 50%

30  human serum (HS). After 5 or 6 days incubation, the ECsp (50% effective concentration
in cell-based assays) is calculated by determining the cell viability or by quantifying the
level of HIV replication. Cell viability is measured using the assay described above. Into
a 96 well plate containing serial dilutions of the compound in the presence.of 10% FCS
or 10% FCS + 1 mg/ml AAG, HIV (wild type or resistant strain) and MT4 cells are

35 added to a final concentration of 200-250 CCIDsp/well and 30,000 cells/well,
respectively. After 5 days of incubation (37°C, 5% CQy), the viability of the cells is
determined by the tetrazolium colorimetric MTT (3-[4,5-Dimethylthiazol-2-yl]-2,5-di-
phenyltetrazolium bromide) method (Pauwels et al. J Virol. Methods 1988, 20, 309321).



wel | and conpressed into tablets, giving 10.000 tablets, eac R 0
nmg of the active ingredient. Coating 25 To a solution of 1%33‘%@&5&{\(%0%
met hylcellulose in 75 m of denaturated ethanol there was added a solution
of 5 g of ethylcellulose in 150 ml of dichloronethane. Then there were added
75 m of dighl hane and 2.5 m 1,2, 3-propanetriaql. 10 of pol yet hyl ene
gl ycol vvasﬁltr%é f‘/gﬁagnd di ssolved in 75 nl of dichl or SAEERARESS3Phe |atter
solution was added to the forner and t-#n there were added 2.5 g of

magnesi um oct adecanoate, 5 g of 30 pol yvinyl pyrrolidone and 30 m of
concentrated col or suspension and the whol e was honbgenated. The tabl et
cores were coated with the thus obtained m xture in a coating apparatus. 13
FEBRUARY 200Formylatiomn4i 016619 PCTI EP2003/ 050379 -45- CLAIMS 1. A conpound
havi ng the f Attwelifgredient, A2\casadongotiid Of dintulzd), wad diskblded iRorganichbloxitde, sal t,

st ereoi sonerjc, f ' ' e | jt 5
hor oot . -wheteh A° fingh A6l oF ik, BIGBEE Wbte B) S Bl TR AR e )
C2- 6al keny| ,maﬂlykmds@rldeyﬁqumeaawgs@am?ﬂpywdmym%m withadyky| | aryl,
Het', Het' Q almutd@VP-VR) & hydmg&%ylﬁ@{hgghuul& (MG §piclly PmPadivad Of
formula Riaa, R ob..Rua\ . I wher ei.n and are, each
i ndependent | 9',530&98 f'b%rgﬁl}“(‘ g’ﬂ%@?ﬁbﬁi@r"%ﬁv aniol meshy %I%}ﬂogﬁ’f r‘?gg%?}bonyl ,
m)ntc):- grl gi l(fhﬁpa!ybp;ﬁzaﬁimb&dmglggepﬁ?fm mm]ll)chﬁumptgéglzevqt, C24al kynyl
or G .6al kyl ARkl uBhtlShtdy Writd T rioldF cBfapbund/gBlymer lected from
EAEER L ko s e T

spraydried powder, a solid dispersion, is subsequently filled in capsules for

administration. The drug load in one capsule ranges between 50 and 100 mg depending

on the capule size used.

15 [Film-coated Tablets
Preparation of Tablet Core
A mixture of 100 g of active ingredient, in casu a compound of formula (I), 570 g
lactose and 200 g starch was mixed well and thereafter humidified with a solution of 5
g sodium dodecyl sulfate and 10 g polyvinylpyrrolidone in about 200 ml of water. The

20  wet powder mixture was sieved, dried and sieved again. Then there was added 100 g
microcrystalline cellulose and 15 g hydrogenated vegetable oil. The whole was mixed
well and compressed into tablets, giving 10.000 tablets, each comprising 10 mg of the
active ingredient.
Coating

25  To a solution of 10 g methylcellulose in 75 ml of denaturated ethanol there was added a
solution of 5 g of ethylcellulose in 150 ml of dichloromethane. Then there were added
75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of polyethylene glycol
was molten and dissolved in 75 ml of dichloromethane. The latter solution was added
to the former and then there were added 2.5 g of magnesium octadecanoate, 5 g of

30  polyvinylpyrrolidone and 30 ml of concentrated color suspension and the whole was
homogenated. The tablet cores were coated with the thus obtained mixture in a coating
apparatus.



G .4al kyl S(Ot, bydroxy, cyano, hal ogen or am no optional |y nb#BEBRYARY 2007
di substituted where the substituents are each independently selected from
G . 6al kyl, aryl, aryl d 4al kyl, C3.7cycl oal kyl, C3.7cycl oal kyl G . 4al kyl ,
Het', 20 Het2, Het C,.4al kyl and Het 2C, 4al kyl ; wherein R9, R oa and the
carbon at o0 08/eiEILh t hey are attached may al so for PeBERB3ERYDI 0al kyl
radical; when L is -O-Cl-6al kanediyl -0 - or -NRs-C 6al kanedi yl - C(=0) -
then R9 may al so be oxo; R, la is hydrogen, C2.6al kenyl, C2.6al kynyl,

C3. 7cycl oal kyl, aryl, am nocarbonyl 25 optionally nono- or disubstituted,
am noCl- Oal k@é%%nyl oxy optionally nono- or disubstituted,

Cl. 4al kyl oxyclar bonyéonggoyhdbavixgrthofoyaulaHet | oxycar bonyl , Het 2oxycar bonyl ,

aryl oxycar bonyl Cl - Oal kyl , Raryl ClAal kyl oxycar bonyl, CI 4al kyl carbonyl ,

C3. 7cycl oal kyl ear bonyl , . 7cycl oal kyl G Aa rbonyl,

C3. 7cycl oal kyl car bo Xy LGS0,
Cl . 4al kyl car bonyl BKy, ﬁ%)‘l(:sEB ARY 2007 QOO4/ 01B619

PCT/ EP2003/ 050379 -46- cjar bony|l oxy, jaryl c yy aryloxycarbonyl oxy,

Het ' carbonyl, Het' carbdiayl oxyoH Het 'R¢l 4al kyl oxycar banyl, Het 2car bonyl oxy,

Het 2Cl 4al kyl car bonyl oxy, Het &C, Aal kyl oxycar bonyl oxy @ C1.6al kyl optionally
substituted with ar aryl ox t2 or hydr.ox erein the 5 ubstltuents
on the anino & Qgé?lé 'é%?@ %ﬁ%&%@ﬁ?ﬂ? CPTQ\NH'“@ Wﬁrot?et@g? aryl ,
ary1Ci- 0a|3<y|ther€$4wyﬂémal kyl, C3. 7cycl oal kyI C Aal kyl , Het'

Het’ Cl. yal ky'l&%ﬁ ate2 Mﬁé@eﬁy, hfd‘e‘bgenh@dga&gﬁ @F ﬁ@bngrﬁ)é&i@ L '

C2. 6al kenyl yny tIronal substl tuted
wi t h hal ogen, hy@ﬁﬁ%?oa@y E‘?’ﬂkﬁﬁ’-ﬁa Oa%erP I@VC?’(? olé{FEyl Het', Het 2,
am no optional | y Hesallod; di substituted where the substituents are each

i ndependent | I aryl, aryl G 4al kyl, C3-7cycl oal kyl,
C3. 7cycl oal ky %ﬂ %e&%géﬁe%gfﬁﬁgqm Hek,,C 14a| kyl and Het2CI 4al kyl ; wherein
Rub may be |inked to the remai nder he nol ecul e via a sul fonyl 15 group;
t is, each |ndependently, zeroR”ﬂJ\or . R2 is hydrogen or G _6alkyl; L is
- O) -0-C(=0)-, -NRe-C(=0)-, -®--dYB6al kanedi yi- C(=0) -

- NRs- C|4alkaned|yl C(O) -S( 0)2-, -0 $(O 2-, -NaS(:O)Z , Wherein either
20 the C(mgm group or t he S(=0 2 gRawp Rs attached to the NR2 noiety; and
wherein

wherein
Ry, Rios and Ry are, each independently, hydrogen, C, salkyloxycarbonyl,
carboxyl, aminocarbonyl, mono- or di(C;4alkyl)aminocarbonyl,
Cscycloalkyl, Cagalkenyl, Casalkynyl or Cyalkyl optionally substituted
15 with aryl, Het!, Het?, C3scycloalkyl, C)4alkyloxycarbonyl, carboxyl,
aminocarbonyl, mono- or di(C; 4alkyl)aminocarbonyl, aminosulfonyl,
C14alkylS(O);, hydroxy, cyano, halogen or amino optionally mono- or
disubstituted where the substituents are each independently selected from
Crealkyl, aryl, arylC; qalkyl, Csscycloalkyl, CascycloalkylC4alkyl, Het!,
20 Het?, Het'C) 4alkyl and Het*C; 4alkyl; wherein Ro, R g, and the carbon
atoms to which they are attached may also form a Cs_scycloalkyl radical;
when L is -O-C, salkanediyl-C(=0)- or -NRy-C,¢alkanediyl-C(=0)-, then
Ry may also be oxo;
Rj1ais hydrogen, Cygalkenyl, C;salkynyl, Csscycloalkyl, aryl, aminocarbonyl
25 optionally mono- or disubstituted, aminoC, 4alkylcarbonyloxy optionally
mono- or disubstituted, C;4alkyloxycarbonyl, aryloxycarbonyl,
Het'oxycarbonyl, Het*oxycarbonyl, aryloxycarbonylC, 4alkyl,
arylC, 4alkyloxycarbonyl, C;4alkylcarbonyl, C; ;cycloalkylcarbonyl,
CscycloalkylC; salkyloxycarbonyl, Cs_scycloalkylcarbonyloxy,
30 carboxylC, 4alkylcarbonyloxy, Ci4alkylcarbonyloxy, arylC4atkyl-



each independently the C3.6al kanediyl noiety may be optional | 3 EEBRUARY2000
with hydroxy, aryl, Het' or Het2; R3 is Cl-6alkyl, aryl, C3.7cycloal kyl, C3
7cycl oal kyl C . aal kyl, or arylCl-alkyl; R4 is hydrogen, C, Aal kyl oxycarbonyl,
car boxyl, am nocarbonyl, nono- or 25 di (G -4al kyl )am nocarbonyl, C3

7cycl oal kyl wagRe@adskeenyl| , C2- 6al kynyl or C _6al kyl  amtrieetmbdsgs7substi t ut ed
with one or nore substituents each indepgndently selected fromaryl, Het’
Het 2, C3.7cycloal kyl, C, .aal kyl oxycarbonyl, carboxyl, am nocarbonyl, nono-
or d| (G 4al kyl ) am nocar bonyl , am nosul fonyl nono- or

di (C - 4al kyl ) ani nosul adropy Oxﬂalbéwzlgdﬂﬂoﬂ))mlodebQWOXmthmbgen or am no
30 optionally nono- Oillettﬂa?dé Rylbky, weg @, W&y&é&‘ﬁ‘o ¥ Rt Achre SRyl é{yare each

i ndependently sel ect ﬁ C aa K Hﬂ%(rf I @}/ a{mﬁ/ gycl oal kyl ,
C3. 7cycl oal kyl G aiky é‘l@&?"n& Pre%e“% lkyl: /Qis
CH Rsb or / C— R5a Ry@tlamllyﬁshshmtm wxﬂamyl iarylteyeHetd ot bydroxyetvbetindhd r om
hydrogen 6al kyl , ﬁﬁ&%P gﬁy‘ﬁg aryl,

Het', Het ; vvherel n eac kgetﬁl mﬁ%t t uent s%@%@%ﬁé@%&gd%

20041016619 PCTI EP2005uabyk 7w aw}CI@ b&paycloaliy, €s7qyaloply!Cratkddtistony | |
C2. 6al kynyl or C3. 7cyHétﬁa{ele114aﬂ@ﬂend)HétFQQall¢Iy substl tuted on one or nore

b t t f
constting of " anfiis HaReh St ARSR SR8k o2l "x‘@e?mé%?*ﬁ“?;?“poxo,
mer capt o, hal ogen, cyﬁM&&WPﬂﬁn@W@Ubs@m@éW@hﬂﬁgﬁﬂ By 7@’aC (I

CHléfgl k%’;: qgr |b(|2n|y| ox%, éi;tl éldy Mbm@/lﬁﬂftbq{&q amﬁlb 1orﬁﬁ¥mo'ﬁ6¥&|di’ﬁﬂbkﬁthtedgit6 kvl
" Subst | 1 ut oHrgh s sEb s A OSSR oy et o RS, e O

optionally substitut
substituents i ndependumlt irylGetlisgh EeheyeloatkyliGsgydeatkydCnalkt, Hetf, BEY, ani no,

nmono- or di (C . 4al kylﬂar@lqgucymﬁgw dMgj.capto, oxo, cyanogen, nitro, 10
hal ogen, car boxyl k | 0 4aé& | car hon onyl oxy, CI1.
4al kyl oxycar bony"he %lﬁ%’d tofpg fem Xg%‘?‘éb"'@mééﬁﬁ{fb ¢h G 4al kyl
may optildnally be sugrsulv,t uted by am no, nono- or di (J 4al kyl)am no,

hydr oxy, rrertq@g,;cg,m&isaldew%}gepmpl tro, hal ogen, carboxyl. 15 2. A
conpound acc V\7nere| n RL hydrogen, G .6al kyl, C2-6al kenyl,

aryl Q. 6al kyl 2‘%% di’8§“€|°6§ YL 3. 7cycl oal kyl CL. al kyl, aryi, Het',
Het' d aal kyl ,Lis He(’ﬂ(%O)He(t)-ZI(rO}kl RNR - C(08+; dD—FCllshlkanedszl-E(?ﬁ))qpcycl ic or bicyclic
het erocycl e havi ngg,. . &&aﬂ%}rl'ﬂggﬁwgbﬁa -W‘E!(%)z ?p;tor%gn@hg}gmrg%g

het er oat om rin I'n endent’| sel ect ed nitro oxygen
or sul fur?%nd \?\h%tﬁf@ goup Bhtgpfs 2group Es a¥tached to the NR; moiety; and wherein yg

each independently the C1 salkanediyl moiety may be optionally substituted with
hydroxy, aryl, Het' or Het?;

R3 is Cysalkyl, aryl, Csscycloalkyl, Cs.7cycloalkylC4alkyl, or arylCaalkyl;

R4 is hydrogen, Ci4alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or

25 di(C,4alkyl)aminocarbonyl, Cs.scycloalkyl, Cz salkenyl, C2salkynyl or C,salkyl

optionally substituted with one or more substituents each independently selected
from aryl, Het', Het?, Cs.scycloalkyl, C,4alkyloxycarbonyl, carboxyl,
aminocarbonyl, mono- or di(C; salkyl)aminocarbonyl, aminosulfonyl, mono- or

di(C4alkyl)aminosulfonyl, C;4alkylS(=0),, hydroxy, cyano, halogen or amino

30 optionally mono- or disubstituted where the substituents are each independently
selected from C4alkyl, aryl, arylC,4alkyl, Csscycloalkyl, C;4cycloalkylC,.
salkyl, Het', Het, Het'Cy4alkyl and Het’Cy4alkyl;

\Q is \C}H——R b or \c__ :
/ /) /S e

Rsa
Rs, and Ry are, each independently, selected from hydrogen, Cisalkyl, Casalkenyl, C,.
35 salkynyl, Csscycloalkyl, aryl, Het', Het®; wherein each of the substituents



20 substituted on one or nore carbon atons. 3. A conpound accasédEBRUARY by m
| or 2 wherein L is -OC. alkanediyl-Clanm)-. 4. A conpound according to
any one of claims | to 3 wherein 25 Rs, and Rsb are each i ndependently

sel ected fromthe group consisting of aryl Het', Het2 orC -6alkyl

optional Iy sYB3t#1¥¥d on one or nore atons With a sulROT/EPLIONEs0379

i ndependently selected fromthe group copgisting of am no, hydroxy,

car boxyl, oxo, sulfhydryl hal ogen, nitro, cyanogen, am noC . 4al kyl,

C, 4al kyl oxy, 30 G . 4al kyl car bon}/ Ci 4al kyl car bonyl ox
C, . 4al kyl oxycarb %&n Creatiyl, o yalkeny], y-palisaut or Caﬁeyql@ﬂlg/l are eptiosalfy dr ogen.

Vo ’208278222‘39‘1%"“"%‘*“%2? ofd 8 08 b W seAEUACni PR 2 2607
enz sobu

(- Benay| -5 hydr ciiFoisd HOBb1E Eup cosisae, SEATRR T O S yHIDIREne) 2. 5

0XO0- g g 4dpyr Ildll—l? l&dpdx—ybmlzqzdy]lc , drm @jercapthi, halogen; dyahbgendmtre, Gmsalklytom%yl ] ha(rjn n

2, 3-di r I n I exa ro-

m no} - p)r/opgljl ) - car kglcﬁr"b%g&l & %k%%%bf @}10%@2)%%?&6’ ﬁ 'ﬁﬂétéer Y

ro4ur o[ 2, 3-b] fur aﬁmo efé@terHet(@E»B@w rhopylpy Cosalkvioxycabemty | - [ 3-

(1- Benzyl - 2- hRgirsQPyklro@cl{ {)rixll(eﬁlkflrdpﬁbﬂﬁlly shbstiemsdvn mEWﬁﬁo%dﬁ}Bmfahm{s&ﬂﬁ - 2- 0X

3,5-dinethyl-b | dol | |
i hydro- 1 H i G s gt e 1 indopeficiy AT kbl RSttt ot
obut ylI - ani no} - pr 03mMihg,-menob andi a@lkﬂl)anyldo,dtyﬂmn[nzer@pm foup.cayamggh, nitsg, er
hexahydroq§uro[ 2, li’alé}eﬁLHa?d%xﬁl‘G/MalﬁﬁlokﬁrC:M&Il&lEﬁWl czmmalems ny@o)ﬁ‘@ pbut yl -

5-net hyl -th h b
Oy P he iV, Ehebefatt BST R ek el el ?na%omend
yl ] -am no} - pr opy| 9ptiosallydre subssititel! tyeamine, oo brf difBldlkyBaminoyHydsaxyno} - 2- h

xahydr o-fur o[ 2, 3- Qa8 bx3 5 it y@g@ Biregt.) - carbam ¢ aci d hexahy
dro-furof 2, 3- b]furank% yi e&gf[a%dr’g% 1 eng%/ﬁ Zgﬁ?/yd roxy-3-{iso butyl-[3

(1-nmethyl -1 H pyrrol-2-yl net hyl ene) (1-Benzyl - 2- hydr oxy-3-{[3- (1 H i ndol
2- 0x0- 2, 318i hydr oA_’c_mebmdalcwﬁnstd dlam- Pwhdrein Ry dmgdn, C1.eallarl Caliteiytdr o- 1

nyl ]h 3m n]9} pr opy ia,ar@p,cf&d)éﬁcw dﬁbﬁdﬁll@téﬁmtf i 99y, Het’, FBP@L;\M dm no
3);2[ 32/ g? b] ]lcj L(r)gﬁ l-geg,?f;fgik% wherem I-%et plg g %ngcychc or %wycllc ﬁeteroc leaha¥/mrg0 '

5 to 10 ring members, which contains one or more heteroatom ring members each
independently selected from nitrogen, oxygen or sulfur and which is optionally
20 substituted on one or more carbon atoms.

3. A compound according to claim 1 or 2 wherein L is -O-Csalkanediyl-C(=0)-.

4, A compound according to any one of claims 1 to 3 wherein
25 R, and Ry, are each independently selected from the group consisting of aryl, Het', Het?
or Cy_¢alkyl optionally substituted on one or more atoms with a substituent
independently selected from the group consisting of amino, hydroxy, carboxyl,
oxo, sulfhydryl, halogen, nitro, cyanogen, aminoC,.4alkyl, C,4alkyloxy,
30 C,.alkylcarbonyl, C,salkylcarbonyloxy, C;.4alkyloxycarbonyl, aryl,
Cy.7cycloalkyl, Het' and Het?;
Ry is hydrogen.

5. A compound according to claim 1 wherein the compound is



(1- Benzyl - 3-{[ 3- (2- et hyl - but yl i dene Acetic acid 5-(5-{[3- ( heXdaFFERYARY 2007
) - 2- 0x0- 2, 3-di hydro-1 Hindol e-5-sul o[ 2, 3-b] furan-3-yl oxycarbonyl am no)
fonyl]-isobutyl -am no}-2-hydroxy-pr -2-hydroxy-4-phenyl -butyl]-isobutyl
opyl ) -carbam c acid hexahydro-furo[ -sulfanoyl}-2-oxo-1, 2-di hydro-indol
3- b] f ur anw@aoohoader 3-ylidenenethyl)-furan-2-yl mePOyEP208H5ET

{1- Benzyl - 2- hydr oxy- 3-[i sobutyl - (3- isobytylidene-2-o0x0-2,3-di hydro-1 H
{1-Benzyl - 3-[ (3- benzyl i dene- 2- oxo-2 indol e-5-sul fonyl)-am no] - propyl }-c

, 3-di hydro-1 Hindol e- 5- sul fonyl is arbam c acid hexahydro-furo[ 2, 3-b]f
obut y! - ani no] (3 Ichydsexp -2yr an- 3- {IrBenayk?- hM@ﬁW}L—%&ﬂObUtY -[2-
hexahydr o- f ur ¢P@; ﬂqpmolényl l&yle@g) 88 {1 -®Eend{4-pyidin-2-y-bearyidene)met hyI ene
- 2- 0X0- 2, 3- di helitmydrot1H4indelesb-sultpnylltamin 1- Benz2,B-dihydra An@nlerﬁkgulfanylha 3-
onyl ) -i sobut y | o}prepydircarbamigrasidhexabydrar oxy - baino}prapyhearianig ace, hBthY(yd
pyl } - car bani ¢ fursf2i3fhdfueamydtylesterr o[ 2 ro- 1 H- i noeforai2,8-biiurdrednyl ¢stesobut yl -
, 3-b] furan-3-yl ester m no}-2-hydroxy-propyl)carbamc ac id
hexahydr o- f ur d[l :Bewziplt3-bydroxy33-fisobutyl-[Benzy| - 2(1HBehzykd-hgdrioxg-8H(B-(A-hfdBex est er
( 4- met hoxy- berzyhettigfalanz2-pletiyleheal-2-oxhy dr o- y-313-dinethyb-benzitére)d-oxai no} (1
- Benzyl - 2- hy draRp-dhydré-1HzintigieSesulfonpli opy| ) - Sadilhadro-d HeiadodletGesudfongli-is- f u
y- benzyl i dene)-atirm}eréhyd-ahrbgnic@acitd héxaho[ 2, elltfltamsineBprppylpsamamic acid
- i ndol e- 5- sul fysny-Rjref2shbjfiirgh-3aytiestef - pr opy! ) hematyam-fure[@|Hblierantdndes- f u
ro[ 2,3-b]furan-3-yl ester 13 FEBRUARY 2007 {40 2004/ 016619 PCT/ EP20031050379
-49- (1- Benzyl(Bamzylr23kydraxy-8-gisbbutyl-[3f 3- ( 1- Benzyl - 3-{i sobut yl -[ 3- (5- net hyl -
(2- met hoxy- benByfiettigirthippRers2airdetByleéné)42 an- 2- (ii-Beridyl8-4[3ei-dmethytatnifo-Behy
i hydro-1 H i ndoke23-dihydroriy-indeleiSiedifar 0- 1 Hizylidene)-Bexo? Batiydre-dHiing} - 2-
- pr opy!l ) - car bayij-amiac}-propgly-eapdmic acid pbos phonele-sysyifoapijispbatgl-aramop-2eci d
ro[ 2, 3- b] f ur ancabyshio-fasi[2,8-bjferam3-gr estéur o[ 2, Sydrbkyp@pyiP-citbadsid acitd hexdhy
- Benzyl - 2-hyd roxy-3-{[3-(4-hyd rox y-3-nmet hdeoyfuttf? 3stjiuctain®yt stexo- 2, 3-
4- (5- {[ 3- ( HexayBbrayk2+hpdraxya34isbbutgl-[3¢i hydr o- 1 H i ndol e- 5- sul fonyl ] -i sobu
n- 3-yi oxycar banyheathylnt-prrdiylyimeshylene)- (1-Benzyl-2-hydroxy-3<{[3-(1H-indol

2-ox0-2,3-dihydro-1H-indole-5-sulfo
nyl}-amino}-propyl)-carbamic acid h
exahydro-furo[2,3-b}furan-3-yl este
r

(1-Benzyl-3-{[3-(2-ethyl-butylidene
)-2-0x0-2,3-dihydro-1H-indole-5-sul
fonyl]-isobutyl-amino}-2-hydroxy-pr
opyl)-carbamic acid hexahydro-furo[
2,3-bJfuran-3-yl ester

{1-Benzyl-2-hydroxy-3-[isobutyl-(3-
isobutylidene-2-oxo-2,3-dihydro-1H-
indole-5-sulfonyl)-amino]-propyl}-c
arbamic acid hexahydro-furo[2,3-b]f
uran-3-yl ester

{1-Benzyl-3-[(3-furan-2-ylmethylene
-2-0x0-2,3-dihydro-1H-indole-5-sulf
onyl)-isobutyl-amino}-2-hydroxy-pro
pyl}-carbamic acid hexahydro-furo[2
,3-bljfuran-3-yl ester

(1-Benzyl-2-hydroxy-3-{isobutyl-[3-
(4-methoxy-benzylidene)-2-oxo-2,3-d
ihydro-1H-indole-5-sulfonyl}-amino}
-propyl)-carbamic acid hexahydro-fu
ro[2,3-b]furan-3-yl ester

-2-ylmethylene)-2-oxo-2,3-dihydro-1
H-indole-5-sulfonyl]-isobutyl-amino
}-propyl)-carbamic acid hexahydro-f
uro[2,3-bjfuran-3-yl ester

Acetic acid 5-(5-{[3-(hexahydro-fur
o[2,3-b]furan-3-yloxycarbonylamino)
-2-hydroxy-4-phenyl-butyl}-isobutyl
-sulfamoyl}-2-oxo-1,2-dihydro-indol
-3-ylidenemethyl)-furan-2-ylmethyl
ester

{1-Benzyl-3-[(3-benzylidene-2-ox0-2
,3-dihydro-1H-indole-5-sulfonyl)-is
obutyl-amino]-2-hydroxy-propyl}-car
bamic acid hexahydro-furo[2,3-b]fur
an-3-yl ester

(1-Benzyl-3-{[3-(4-diethylamino-3-h
ydroxy-benzylidene)-2-oxo-2,3-dihyd
ro-1H-indole-5-sulfonyl]-isobutyl-a
mino}-2-hydroxy-propyl)-carbamic ac
id hexahydro-furo[2,3-b}furan-3-yl
ester

(1-Benzyl-2-hydroxy-3-{[3-(2-hydrox
y-benzylidene)-2-oxo-2,3-dihydro-1H
-indole-5-sulfonyl]-isobutyl-amino}
-propyl)-carbamic acid hexahydro-fu
ro[2,3-b]furan-3-yl ester



tyl -am no}-propyl)-carbanic acid he -phenyl-butyl]-isobutyl - J3IFEBRUARY 2007
xahydro-furo[ 2, 3-b]furan-3-yi ester 2-oxo-1, 2-di hydro-indol -3-ylidenene
thyl)-benzoic acid a N-oxide or a salt thereof, or a stereoisoneric form
thereof. 6. A pharmaceutical conposition, conprising an effective amount of
at |east ong, 3{3 R& Pnd as claimed in any one of clai ¥gripiefsa2e378nd a

phar maceutlcaf y tolerable 5 excipient. 7. A conpound as clainmed in any one
of claims | to 5 for use in inhibiting 29 “protease of a multi-drug resistant
retrovirus in a rramml |nfected with said virus. 10 8. A conpound as

Chreetion or 1?& o agxg %ﬂ 5{’&%' ffe (F:énrz P&T%%SZXM- g%}ggﬁ, |ngm; -
in YR "H i ro;1 89 | 'F |
ol i of et GHORER macewas @ o st Ef n a

infection in

ret nff Eagg m'cqa
resistant ret FBR?r@'B]furﬁéﬁ‘W@éﬁron in vitro, 'ty| f
retrovirus with an effective anount of at st one corrpound accordl ng to
any one of cl divRenzyhtZhysironyr3-{[3-(¢dwHnd as cl ai claims |
to 5 for use ¥s3-methaydeangylidepe)-29K0dst of H#Ev rr_g q%)gd’%'lf &éﬁb] ‘I‘Faany one
of clainms 1 tdiydrorttHHedelendcrutferyiFHsobwi a nedPYRY ﬁ? rbppylaminoh4-drexy-4
conbat i ng i nf dyitareinopprogyy-eaamisacid hat ed W'Pﬁe“ﬁ‘@uﬁ(ﬂ"'??b‘ﬁ)"tﬁ%'f?w&t ant
retrovirus i nfxabydrorfuiofil,d-bifraned-yl ester 2-oxo-1,2-dihydro-indoi-3-ylideneme

thyl}-benzoic acid

a N-oxide or a salt thereof, or a stereoisomeric form thereof.

6. A pharmaceutical composition, comprising an effective amount of at least one
compound as claimed in any one of claims 1 to 5, and a pharmaceutically tolerable
5 excipient.

7. A compound as claimed in any one of claims 1 to 5 for use in inhibiting a

protease of a multi-drug resistant retrovirus in a mammal infected with said virus.
10 _ '

8. A compound as claimed in any one of claims 1 to 5 for use in treating or
combating infection or disease associated with multi-drug resistant retrovirus
infection in a mammal.

15 . . . ey .

9. A compound as claimed in any one of claims 1 to 5 for use in inhibiting multi-

drug resistant retroviral replication in a mammal infected with said virus.

10. A method of inhibiting multi-drug resistant retroviral replication in vitro,
20 comprising contacting a retrovirus with an effective amount of at least one

compound according to any one of claims 1 to 5.

11. A compound as claimed in any one of claims 1 to 5 for use as a medicine.

12. The use of a compound as claimed in any one of claims 1 to 5 in the manufacture
of a medicament for treating or combating infection or disease associated with
25 multi-drug resistant retrovirus infection in a mammal.



