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2- AM NO- BENZOXAZOLE SULFONAM DE H1V PROTEASE | NHI BI TORS The present
invention relates to 2-am no-benzoxazol e sul fonam des; their 1g3NOWMBER 2005
aspartic protease inhibitors, in particular as br oadspect rum H V prot ease
inhibitors, processes for their preparation as well as pharnmaceuti cal
conpositions and diagnostic Kkits conprising them The present invention

al so concer nsWOIHBI2Hat i ons of the present 2-"am nobenzoxalRGI/BPRGIADNaN des
with another anti-retroviral agent. It flurther relates to their use in
assays as reference conpounds or as reagents. 10 The virus causing the
acqui red i munodef igicpnereyRdveIBMAISING Oxkaopasby rolhiiBEeNYy nares,

i ncluding T-1ynphocyte vitas TTT [HI | yyrphadenopat hy- associ at ed
virus (LAV) or AIDS-rel ated vi rus (9-\\\/} EINHIEERS munodef i ci ency virus
(HV). Up until now, two distinct famlies have -been identified, i.e. HV-1
and 15 H V- 2. THepsiserafnvention Hldeswd 2-emine-basmeazble sgémemides tHeir useasot e t hese

A Ol Sk R b arl st eal it aitey - (e

ssi ng ur s S S i ns

B Chthe BV v Erer Rt B oy wrh sttt eBip oo fRgosice The
correct procesitagorngfrisingéhepr dbapemt pwinyipr @ioeqon@mb)comnatms akthapresest pr ot ease

is required fon._{he.Rsseillebudinadnitenin Qié&exvdn’hlrafb'i/ualte@bﬁ aitegrelaRe
aspartic prot ei%ﬁ)tean attractiv anti vi raI therapy. In particul ar

for HV lru?eﬁﬁasi—ﬁ@aiﬁegef%léggoni"pé’mﬁ% OLECPHY T ve target. HV protease
i nhi bi tors Pls) are commonly adm nistered to AIDS patients in 25
conbi nati on wi tIhe girkfereusing the aqwired drvporpddiciengy fyndomef(HFDS) fsmawe &Y nucl eosi de
reverse tr anscaaffdaénaﬁmds Jihd i 0T -SynfphllteSoitus IDMFTINCIID @8 IydPhiRN@aHS-

transcript ase Lok 0 aﬁmﬂ@éng@&m%k%ﬂ%%émxgl@agtﬁﬁén agtset -

inhibitors (Nt or

these antiret r(W'PSr émv V’ reoedistipct fapilics W&Q/@%lde’é‘t‘ﬁ%ﬁﬁ £at i on,

nanel y, thestamaftaed{eeaﬁiaﬁazeﬁwmnﬂmexsbcﬂtvgvnemtﬂlyale@tahb@vtrﬁsemut ate 30 in such
a way that the known drugs becone | ess effective, or even ineffective

agai nst thesedzs%mgcﬁﬂcmp\s{hwﬁﬁuéafomlrgf@éyaeﬁsm‘méeasﬂgﬁ@f Bafotdg s cr eates

an ever increasin nce agalnst t val S| st.ance of
retroviruses, Bf?&‘gris‘ﬁsﬁ’é ?‘g‘iﬂ’rﬁeasgh OrWWV@é% L‘@Z A POEE Fs a mj or
35 cause of t heroagsyedityiHIYmeoteasor Thergotrephprecessiag ¢f thﬂ‘pr@dwox)mlypemﬂss becei vi ng
anti-H V coobi ﬂ@tab@mctﬂ?&saa@m rélRirédfor the sReRly bihfeltidud viidss, tHhueabEBghe NMai Nly
i

because of res !a%)%\%?%%teage atn anxteact\f\}e t;yr ettf& Mmf)fherm)}r Ein gax#gﬁarlfsr Nbr eover,

has been shown arri ed-ove 0 newly infected
i ndi vi dual s, r &samentrhe HW@@R‘FW@@WW‘%@E?%H apy options for these
drug-naive patients. Therefore, there is a need in the art for new 10
NOVEMBER 2005 YAV @242 8:2Abi95ito(APIsERO 260mAdlY administered to AIDS patients in

25  combination with other anti-HIV compounds such as, for instance nucleoside reverse

t

transcriptase inhibitors (NRTIs), non-nucleoside reverse transcriptase inhibitors
(NNRTIs), nucleotide reverse transcriptase inhibitors (NtRTTs) 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
30  insuch 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
resistance against the available drugs.

Resistance of retroviruses, and in particular the HIV virus, against inhibitors is a major

35  cause of therapy failure. For instance, half of the patients receiving anti-HIV
combination therapy do not respond fully to the treatment, mainly because of resistance
of the virus to one or more drugs used. Moreover, it has been shown that resistant virus
is carried over to newly infected individuals, resulting in severely limited therapy

options for these drug-naive patients. Therefore, there is a need in the art for new



-2 conpounds for retrovirus therapy, nore particularly for AIDS therapy. The
need in the art is particularly acute for conpounds that are active not
only on wild type HIV virus, but also on the increasingly AdNOWMBER 2005
resistant HV viruses. 5 Known antiretrovirals, often admnistered in a
conbi nation therapy reginmen, will eventually cause resistance as stated

above. This b9,y force the physician to boost the vel s of the
active drugs‘ﬂ?n order for said antiretrovirals to regai nwl‘zﬂ??gﬂg%ﬁvi ty

agai nst the nutated H V viruses. The coffsequence of which is a highly
undesirable increase in pill burden. Boosting plasma |evels may also lead to
an 10 inC:'eaS_QdmdeﬁKs @freﬁ@mmby,aﬁ&epﬂ@mw!ﬁ&mewgppedhadaemmyed Thus, it
is not only i t Vi : e range
of H V nut ant sa%ﬁahl%glt M%%?%%%%’o%%% @}qﬁaé?pc%&éeg% Olﬁ@ Okﬁlltd@eg{wﬁ%w\iari ance in
the ratio bet Retasogatheinarsasigglyimese conppnaesistant JI ViFHss- and activity agai nst
wld type HV virus (also defined as fold resistance or FR) over a broad
range of mit amkinowh Yhtiétoairals oftédsadnifibteredinpadomb it oetierdrly regimme, wilbn t he same

combi nat | on tReLARNy LEW ABN0L Sl ARSI THRLRAM: 1l idGE bhe _chance

that a mutant H'V_virus w e sens|tive to the active . pgredients wll be
i ncreased. Fi RAPhige BB RGiChiRa a5ty ey ?Téfré?chﬁldﬁﬂmteﬁ%V“{ﬂ;{;g%regaﬁ%e and on a
wi de vari ety effec@ityaghiasittise metatad BOV eirusenriilor doasegeense oftvehitthie a pighly bur den can
be reduced if hRerARGMLSe nPYEbRdendBBodKRPladn®: 1Bvdl Ry IR IeMEaV@y Of reduci ng
this pill @ur den i a .fI%T&dl ng an]]tll - H‘illi’ﬁl con%QFndqg W t hqhﬁootd bi ogvai lability,

i e. a fatOr aBiEBAE MUORTHERT T, e P atEP e o oM L IERPE Yhat the daily
dose can be mimporRndeihayn domrysdpheing yetiyity &r & mederengsef HEY mujgnis|ikist o be
tﬁken. | 25 AnobReimpofia® fHabiitre G 1A A6 R IvargdntEin@He rati(gmgiee_arabﬁwtwhgéﬁgorrpoundf :c S
that plasma pr ; i.nhi hi ‘ even no effect
on its pot enc?@ﬁ@%ﬁ%@ngaégﬁlﬁgr@%ewVﬂgi@%géﬂgbgfﬂé&e i nhibitors
that are abl eT®i2eERHER) evenbmrbEaLes BEtapi i VoTtrainst AhsuSh.ofPaiePemAY v/ virus with
littl e vanbanegainonfiid me eshisihaioa eherdpavegimen fera0dnder paodiof thé dindeyheand

experience | Eﬁahf‘e R4t o Mol HBELinQMyil ‘Bgiehsii?x%ttggl%cﬂ}é‘?%éré’di&ksav&gﬁe protein

bi nding. Up unti|l now, several protease Inhibitors e on the market or are
bei ng devel op#deased5 One particul ar core structure (depicted bel ow) has been
di scl osed in a nunber of references, such as, WO 95/06030, WD 96/22287, WO

96/ 28418, WD BBAES4BHoulD vE/228¢GrbtenVYdri0bd KB GHe amichn\ADvi87 7ati8305. The

conmpounds 20li Sgh@ed alsh8F RAJdrtAlcE sintleB & Fill BB ePSinbe tddQ¥ddli PtherBleRf ClawEs
i nhibitors. 10 MVBER. 2005 W0 02/.092595 Pdgglggzgggz&%ﬁa%ﬁo 99/ 67254
|

il oC oses 4- STBETY U BarD OF el o e FALTIRT S Rt RETY i g mul £1
drug resi st antonpetids with ghoddrienvaiabdiy, 1.5 adgioprbiesibaragokingtie apd metphedc benzoxazol e
sul f onam des pbfilevaciph&sientaily Ave rhd B3 midihezddahd tbnsequently also the number of

pills to be taken.
25

Another important characteristic of a good 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 medical need for protease inhibitors that are able to combat a
30  broad spectrum of mutants of the HIV virus with little variance in fold resistance, have
a good bioavailability and experience little or no effect on their potency due to plasma

protein binding.

Up until now, several protease inhibitors are on the market or are being developed.

35  One particular core structure (depicted below) has been disclosed in a number of
references, such as, WO 95/06030, WO 96/22287, WO 96/28418, WO 96/28463,
WO 96/28464, WO 96/28465 and WO 97/18205. The compounds disclosed therein are
described as retroviral protease inhibitors.



to have a favorabl e pharmacol ogi cal and pharmacokinetic profile. hbt only
are they active against wild-type HV virus, but they also show

br oadspect rum activity against various mutant H V viruses éQWEM%@R 2005
resi stance agai nst known protease inhibitors. 10 The present invention
concerns 2-ani no- benzoxazol e protease inhibitors, having the formula QL
K2 vn 1C4 T, (I) and N-oxi des, salts, stereoisone racentc
m xt ures, §6H? 3 esters and met abol i t es t her eof mh%?gmﬁﬁégﬁh7

are, each |ndependently, hydrogen, C _#8al kyl, C2_6a|keny|, ary1C1.6aIkyI,
C3-7cycl oal kyl, C3_7cycl oal kyl G _6al kyl aryI Het', Het'd -6al kyl, Het2,

Het 2Cl . 6al kyl ; R1L nay al so be a radica fornula Rioa Rlla-,. N Rl11lb Rg 20
wherein 10 NOVEMBER 2005 WD 02/ 092595 EPO2/ 05212 -4 R9 R oa and R ob
are, each independently, hydrogen,] C 4a|kyﬁox carbonyl, carboxyl,

am nocar bonyl, nono- or di(Cl4al yanyh @rb nyl , C3acyc|oa|ky|,

C2. 6al kenyl, C2-6al kynyl or Cl4al kyl ional ly substituted wth aryl,

Het', Het2, C3.7cycloaikyl, d -4al kyl oxyca yl, carboxyl, 5 am nocarbonyl,
mono- or di (C1 al kyl)ami nocarbonyl, am nosuffonyl, Cl.4alkyl1S(0),, hydroxy,
cyano, hal ogen or am no optionally nmono- or dlsubstltuted where the

subst i t uent sWat ¥/ @ééﬁdlﬁweb‘bﬁ@mﬂe@pbﬁw@etf@@mdebwa@q Mwmg api |
aryICIAaIkylmmgamﬁﬁmﬁ&ﬁ&hhwhmmga 7cycloal I cyl d 4al I cyl, Het' Het 2,

Het' G 4al kyl and Het 2C, 4al kyl ; wherepy~R9, R10, and the carbon 10 atons to
whi ch they are attached may also forqla C3-7cycl oal kyl radical; when L is
-0 g . 6al kanediyl -C(=0)- or -NRp-Cf_6dl kgnegiyl -C(=O) -, then RO may al so be
ox0; Rua is hydrogen, C2-6alk ; . " C3. 7cycl oal kyl, aryl,

am nocar bonyl optionally nonée- gr dysupSti tut ed, am nod 4al kyl car bonyl oxy
optionally 15 nono- or disubstituted, 4al kyl oxycar bonyl , aryl oxycarbonyl,
Het ' oxy '

5  Surprisingly, the 2-amino-benzoxazole sulfonamides of the present invention are found
to have a favorable pharmacological and pharmacokinetic 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.

10 The present invention concerns 2-amino-benzoxazole protease inhibitors, having the

Rs

N—R6

/H”l,\r E@/ o

and N-oxides, salts, stereoisomeric forms, racemic mixtures, prodrugs, esters and

formula

metabolites thereof, wherein
15 R; and Ry are, each independently, hydrogen, Cy.galkyl, C¢alkenyl, arylC,_salkyl,
Cs.7cycloalkyl, Cs.scycloalkylCy_galkyl, aryl, Het', Het'Cy.alkyl, Het?,
Het’Cy.galkyl;
R, may also be a radical of formula

R10a Riob
Rﬁa\ .
N - Im
Ri1b Rg

20  wherein



carbonyl, Het2oxycarbonyl, aryl oxycarbonyl d 4al kyl, aryl Cl. 4al kyl oxy-
carbonyl, ( -4al kyl carbonyl, C3-7cycl oal kyl carbonyl, C3-7cycl oal kyl -
Cl- 4al kyl oxycar bonyl, C3. 7cycl oal | cyl carbonyl oxy, carboxyl C1ANQMEMBER 2005
car bonyl oxy, Cl4al kyl car bonyl oxy, aryl d 4a] kyl car bonyl oxy, 20
aryl car bonyl oxy, aryl oxycarbonyl oxy, Het' carbonyl, Hettcarbonyl oxy, Het'
Cl4dal kyl oxyeas bamshbs Het 2car bonyl oxy, Het 2Cl4al kyl car borgdr@$yaos212
Het 2C1. 4al | cyl oxycar bonyl oxy or C -4al ky] optionally substituted with aryl,
aryl oxy, Het2 or hydroxy; wherein the substituents on the am no groups are
each independently sel ected from Cl4al kyl, aryl, aryl Cl4al kyl, 25
C3- 7cycl oal kyl , (R, RayehdBlokyteChduhddpyddentlsiehydrogetQ sallgdoxyctraykyl and
He?Cl4al kyl ; Rub i's hygbegenmifedBews keabky bicCRBikautbonG2_6al kynyl
aryl, Het', Het2 or 814%@? 0 ti%ﬁ '%@%B%t%k?ﬁ%ﬁlmt}og %}%% Mg hydr oxy,
Cldal kyl S(=0)t, aryl ,*E377EYE) i e A Ao opriconal 'y nono- or
di substituted 30 wher ithiaeylildhs Hetf $omysloalkyd, Caelryiontreperdentpiylsel ect ed from
et 1 Lot 2, Tt CLAal e S e || hked
ti, t2, t ald c t a : ere : e linked to
the remai nder of the %F%@&ﬁg&ﬁ@%gﬁwgﬁ/n%qge%?roafblgyol’tﬁoflisu? nl('aggéé_h&
i ndependent |y, zero, Risgpstimtedggherihq ybsiijuspis gesadyindgpemigntinsrelected fram. c(=Q) - |
- g Rg( EIO) . |~ y NR8;1_C( |:O) c,Ma)ﬂ@LQ%&aﬁigdm&gn; E}.mféi(le?i@yl,,C3_7(|:\3|/01031§1C13a1ky1, Het', by eith
- - Cl _bal kanedi yl - C¢= ! = 2 =Q):2- - S+ reby either
the C(=0 gr oup or t%ﬁg"(%%)%_Alragup et %%Vgﬁ’)é%ﬁby{tg’?gnwéﬁmgﬁré\%i wher eby
the 10 NOVEMBER 2005 $/93) Gaiskiey pestaehagspaygie form slorydpafdradigtlyl noi ety
is optionally substi t whedL w -OhCasabaipgiyl-Céht orstRe€h eadkahediyhC(HYRrtbsry, aryl ,
Het1l, and Het2; R3 isrChafakkydoxoaryl, C3-7cycloal kyl,

C3- 7cycl oal kyl Cl. 4ai.k O aryl d | kyl: R4 i.s hydrogen
CL. 4al kyl oxyear bSHiS X%%?%?Bx@ﬂ&‘%ﬁﬁ@é?go eyl -mgg"mg‘ocaﬂ.’onyl
di (Cl- 4al | cyl ) ami nocafisionsily maR- admwbsiiguted pming@: Giiyleathgnyloxgoptdaeky ny| , or
cl aGaI kxd/I 15|0pti olnal | ym8hid sk titsttiseltew) ctlnamyl@cyairbm,a.rﬁ&@? lsdrwnsl:@mtéo@ach
i ndependent|y sel ecte ' - -
Cl . 4al kyl oxycar bonyl gé%%“gggff Ewgaﬁ?dr?gg W?F%%ﬁ”if‘,%%a%ﬁ a%)?éMm(yloxy
di (O aal kyl ) ami nocar b&RganyL sialierisarbppmyis.cxdoalisicapomst Loywycloaltyl-  hydrxy, cya
O ha age”™ and am no Orsall{ylaxgeeobongly Cehicgdldatityl datbbey oxsh earbexylChaealkyl-0
substituents are each. aryl,
ca'ﬂﬂﬂzﬂﬁ ,@%Mcaﬁﬁhﬁﬁ}ﬁgﬁdd%mﬁg% aﬂ%‘n%%ky,l

et GGy and | LTSRSy TR RS BB AR,

Het' Cy alkyloxycarbonyl, Het’carbonyloxy, Het’C)4alkylcarbonyloxy,
Het*Cy_4alkyloxycarbonyloxy or Ci.4alkyl optionally substituted with aryl,

aryloxy, Het? or hydroxy; wherein the substituents on the amino groups
are each independently selected from C;alkyl, aryl, arylC; 4alkyl,
25 Cs.seycloalkyl, Cs.seycloalkylCqraalkyl, Het!, Het?, HetICHalkyl and
Het*C4alkyl;
Ry is hydrogen, Cs.qcycloalkyl, C, galkenyl, Cs.alkynyl, aryl, Het!, Het® or
Ci4alkyl optionally substituted with halogen, hydroxy, Ci4alkylS(=O),,
aryl, Csscycloalkyl, Het!, Het?, amino optionally mono- or disubstituted
30 where the substituents are each independently selected from C;4alkyl,
aryl, arylCy4alkyl, Cs.scycloalkyl, Cs.scycloalkylC4alkyl, Het, Hetz,
Het'C)4alkyl and Het*Ci4alkyl;
whereby R, may be linked to the remainder of the molecule via a sulfonyl group;
t is, each independently, zero, 1 or 2;
35 Ryis hydrogen or C.¢alkyl;
Lis -C(=0)-, -O-C(=0)-, -NRs-C(=0)-, -O—Cj¢alkanediyl-C(=0)-,
-NR3-Cyealkanediyl-C(=0)-, -S(=0),-, -O-S(=0),-, -NRg-S(=0), whereby either
the C(=0) group or the S(=0), group is attached to the NR, moiety; whereby the



R6 is hydrogen of Cl-6alkyl. 15 A basic nitrogen occurring in the present
conmpounds can be quaternized with any agent known to those of ordinary

skill in the art including, for instance, |lower alkyl hali dé%NOVcﬁW[WImos
sul fates, long chain halides and aral kyl halides. 20 Wenever the term
“substituted" is used in defining the conpounds of formula (1), it is meant
to indicate o,9fie or nore hydrogens on the atom i ndi 9‘?{. )19

expression ‘using "substituted" is replaced with a sel ection romthe

i ndi cated group, provided that the indixated atom s normal valency is not
exceeded, and that the substitution results in a chemcally stable

conpound, i.e. gm&ibﬁﬂd fnbl@tty i& Sptoufifyiseisaiteh With Qbustiruba s@dttedineg 25
|solat|ontoaus g % d@ ity froma reaction mxture, and
formul ati on |nto plgt’ ent. As used herein, the term"hal 0" or

"hal ogen" as &Rsd¥ 6uq©1kmls agla Eyrcptlodkdr GueycloglkgEnabak of asylCuallglyr o, chl or o,
brono or |bd0R43@h§ﬁﬂ%eﬁ,@1£61k}Qxy€£ﬂ>dﬁyi CarlBbXyl@arGib e fbosyl, Iﬁ@:fotmOf a group defines

straight and bran ai n ng from1
to 4 car bon at ons, @ auﬁyq)hammogagbon %F&fﬁoa}kﬂmﬁﬁﬁgﬁp?‘% %‘f g%utyl and
2- et hyl - propyl . Wqﬂéﬁvhstlﬁedwath@tor%eabﬁﬁ%tﬁe tndatﬂyaelaﬂ‘rt%p defi nes
strai ght and brantéearyl, eﬂaé,lﬁm’dCsaiydbmﬁdZIMHﬂ@gae&mm cablixgladmsinbavi ng from 1

to 6 carbon atoms a?déﬁi?l Anot Bxedt(é§ l%ﬂz%czﬁlﬁJn&In&&nBﬁ[fo&l &Q&Mﬁ(—éﬁ'd pentyl,
hexyl, 2-nethyl buhyrow’?, met hyl Mm and the” THe 1

"0l - 6al kanedi yl " HEEGFEGRIRED &F a“o“a'“""‘@ﬁ“ *”H‘éf‘t‘ fiEeospy “t?'a PRt Bt r ai ght and
10 NOVEMBER 2005 anb}mm@@a@@ @Eﬁb@@@@/selsad@ﬁonﬁcmhmd aglfaisdled, sat ur at ed
hydr ocar bon r.adi C@3I7§ych)a 08, fcyasitit@ S HPONAAERNE, au&handas, for exarrpl e,
met hyl ene, et han- I;lfét% %, propan 1,3-diyl, propan-1,2-diyl,

but an- 1, 4-di yl , pentan- t,’5- di hexan- | , 6-diyl, 2- met hyl but an-1, 4-diyl,

3- et hyI penﬁaﬁ-hyd@g@%%ﬂcl ,t he Iike. 5 The term "CZ- 6al kenyl" as a group
or part of a ggoWydadetd sesdityi.ai ght and branched chai ned hydrocarbon

radi cal s having from2 to 6 carbon atons containing at | east one double

bond such as, af §§£B| I exenyl and
the like. 10 %hbg 15[:g1 @eun%[ghﬁmépres%gm%{%d& CM atlreltm%gwhﬁlgﬁ &uf)ﬂdefl nes

strai ght and BFSMdR Seogfztﬁ]ﬂ%@' tj/lﬂrﬂtfc?grl% e f eH&WFrr‘?&y]f 2 to 6
carbon atons él@}kb'lasulfatqrsgloagchaeagtldemedmlkylmhleiebond such as, for exanple,
et hynyl, propynyl, butynyl, pentynyl, hexynyl and the Iike The term
" C3- 7cycl gal Kyithene¥sr the @Mﬁbs‘ﬁtut&laﬁéuséﬁ maeﬁﬁ@ume do%lpgaia%f Brmilda @) &liOPr 0pyl

15 cycl obutyl %Q(F' Ocpca?etﬁ{at on rmcfreg (ﬂo%%ﬁ ongye mm% cXted Ttﬂe ea}glt'eeléﬁlon aryl” as a

group or part o B
using “substltuted’ 1s replaced with a selection from the mdlcated group, prowded that

the indicated atom’s normal valency is not exceeded, and that the substitution results in
a chemically stable compound, i.e. a compound that is sufficiently robust to survive

25  isolation to a useful degree of purity from a reaction mixture, and formulation into a
therapeutic agent.

As used herein, the term “halo™ or “halogen” as a group or part of a group is generic for
fluoro, chloro, bromo or i6do.

30  The term “Cj4alkyl” as a group or part of a group defines straight and branched
chained saturated hydrocarbon radicals having from 1 to 4 carbon atoms, such as, for
example, methyl, ethyl, propyl, butyl and 2-methyl-propyl.

The term “C.galkyl” as a group or part of a group defines straight and branched
chained saturated hydrocarbon radicals having from 1 to 6 carbon atoms such as the

35  groups defined for Ci4alkyl and pentyl, hexyl, 2-methylbutyl, 3-methylpentyl and the
like.

The term “Cj.galkanediyl” as a group or part of a group defines bivalent straight and



whi ch both nmay be optionally substituted with one or nore substituents

i ndependently selected fromCl-6al kyl, optionally nono- or disubstituted
am nod _6al kyl, Cl-6al kyl oxy, hal ogen, hydroxy, hydroxyC(- 6&aNRMEMBER 2005
optionally nono- or disubstituted am no, nitro, 20 cyano, hal oCl_6al kyl ,
carboxyl, Cl -6al koxycarbonyl, C3-7cycloalkyl, Het', optionally nono- or
di substi tut arbonyl, methylthio, met hyI sul fonyl ‘ﬂ%
optionally su @Blbit}gsfed with one or nore substituents, eac ggJe%pendent |y
sel ected from Cl.6al kyl, optionally nofo- or di substl tuted am noGi - 6al kyl
C _6al | cyl oxy, hal ogen, hydroxy, optionally nono- or disubstituted am no,

nitro, cyano, br!%ﬂzjh%aﬁ@& La@&ﬁtcd kﬁéro@ﬁﬁ@ﬂ%&ﬁkﬂs K inB Fok0XtY GREBODMbms such
C3- 7cycl oal kyl , onal

itut e m nocar bonyl ,
met hyl t hi o antd #?E?WP%EF% & © 289’ PW@%B?%&:&FOP% ’uents on any
ami no functi omtarled- dwﬁep&nﬂbﬁﬂiyy heahddtdd, 2- mﬂwmtaﬁé,l‘“dﬂlﬁ-l@bthﬁal kyl oxy- A-,
Het1- A-, Hetpedan8aldiGhehd mbgkd Cl - 6al kyl - A-, Hetl oxy-A-, HetloxyC, 4al kyl -
phenyl - A ,5 phenyl -oxy-A-, phenyl oxyCLAal kyI A-, phenyl C -6al kyl -

Cl - 6al kyl oxycar ho 3 m.no A-. a

ami noGi - 6al kyt™ Rﬁﬁéf"g%%‘}y %gr8?p?rﬁ%“°%%$rﬂlé?(ggﬁ8 émgﬁﬂn%%ﬁcgnal ly be nono-
or where possibpined kfidragehsen fagiglebrvingtiomc Wdi dapon a@mcm leastioge def i ned as
Cl - 6al kanedi ydouble G6rdRuch as; fof &@mple, et@nF0PpRpenyl, GhteBalgeaaetingten@(m0) - ,

Cl - 6al kanedi y} - &(=S) - or C -6al kanedi yl - S(=0) z- whereby the point of
attachment of A to the renminder of the nolecule is the Cl-6al kanediyl group
in 35 thise Thsitem CesBlomylapnt srgusaira gf ©gpur gehnesfraigikiepd brgndigtbgroup in the
definition ofchainsd KydagaBogadiogds mn@&rotnm‘o&ba@bmupms toncdinittes lqahemyl and

naphtyl whi chy an ¥ R B& £ 1YWy

substituents |ﬁ depen entI’ oP dé%]y g%?@y& ﬁ’gy\%e %ﬁﬁ f(g{y oxy, haI ogen,
hydr oxy, 10 NEFEVBER 2005 V\D 02/ 092595 PCT/ EPO2/ 05212 7 opt| onal ly nono- or
di subst i t ut edbatitmd’Cs.miyelodkyltasaramqupleabaCif a@adupdy generise byotypropyl,

Cl . 6al kocharopggwtﬂ @amggwl@abﬂﬁﬁ,orbm&m ptionally m)no- or disubstituted
- b I
am no- carbo m%mg}}}“ 5! ou%”PS%ag%tf%gl i Se%?‘cﬂlgé’ viaRa a%ﬂﬁy:l y

substituted w h on

Cl. 6al kyl oxy, Wi kofemnay hppatenlly S‘J@ﬁttilt%‘éﬂﬂll gnempr ﬁ@%ﬁoﬁﬂbs&fmﬂﬁs WB@Pﬁﬁnﬁﬁ’ed ani no,
ni tro, cyano,selbatdftdm Gakdiyl, opticanioxyio; ofdisubatititekymine@sbaylyt, algoXgycl oal kyl ,

Het 1, optionglj, gﬁgﬂ%fﬁdﬁ&"gg?%‘%wt %gr}}l&gcar(ﬁ)s%&gmed ag;gﬁ@xjhtohl o and

nmet hyI sul f onyl; tuents an any am’'ngo_function are
|ndepende2r9t | \FYag) @&Q%daq‘?rﬁ%ﬁb@‘}’%%ﬁ ‘PXYC%POD@%\FP Sy plealirl,Alet’, pptjonaljy.
Het ' Cl5al kyl ;mddet Or@ushihhlugdtarxﬁnqcmbmﬂ,mmyhykhlo heghyloxipay] At ldnylA- | phenyl -

10 phenyl - ox %p&ﬁnall?%%t@%%@lﬁ%l It WoreAub shﬁféﬁﬂgyéagﬂ m@égleﬁdéﬁ{dy rected from
Cl . 6al kyl oxyca

ami noG _6allr P%%H ‘{Rﬂ%?aﬁ%?og oﬁdlﬁégsgwm a%ﬁ\"?bﬂg%ﬁgbé 1?%) y’gﬁfﬁ?{’nal |y be nono-
or where poséW‘b“P’éY:Gpﬁ%lelbswftouﬁredist\hﬁtthﬁe@ma%wro cvanel baleeralbyl A i s as defined
above. 1%s5TheabetymChakaGtatialkyl scyasalie], HedUgptohalRaidno-0fr daulgstiaigd 1 s def i ned

o lioro ai am%%“ﬂé(%‘*gﬁ*’ R e Lk T A TR

or fluoro atons, nor 6al kyl
groups i ncl ud® WPO %ﬁ‘éeem "iPF?quFMSG lected from Csalkyl, Crealkyloxy-A-, H
A-, Het'Cy¢alkyl, Het'C;_salkyl-A-, Het'oxy-A-, Het! oxyCi4alkyl-A-, phenyl-A-,

phenyl-oxy-A-, phenyloxyCialkyl-A-, phenylCi.salkyl-A-, Cigalkyloxycarbonyl-

30 amino-A-, amino-A-, aminoC.¢alkyl and aminoCj.salkyl-A- whereby each of the
amino groups may optionally be mono- or where possible di-substituted with C;4alkyl
and whereby A is defined as Cygalkanediyl, -C(=0)-, ~C(=S)-, -S(=0)a-,
Ci.salkanediyl-C(=0)-, C .salkanediyl-C(=S)- or Cj.salkanediyl-S(=0),- whereby the
point of attachment of A to the remainder of the molecule is the C;_¢alkanediyl group in

35  those moieties containing said group.
An interesting subgroup in the definition of “aryl” as a group or part of a group
includes phenyl and naphtyl which both may be optionally substituted with one or more
substituents independently selected from C;salkyl, Cy.salkyloxy, halogen, hydroxy,



met hyl and difluoromethyl. The term "hydroxyC3 6alicyl” as a group or part
of a group is defined as Cl.6allcyl 20 substituted with one or nore hydroxy
groups. The term"Het1l" as a group or part of a group is defl0INQVEMBER2005
saturated or partially wunsaturated nonocyclic, bicyclic or tricyclic
het erocycl e having 3 to 14 ring menbers, preferably 5 to 10 ring nenbers
and nore pr 5to 8 ring nenbers, which contain
het er oat om Si&&agﬁo@niesy ers, each mdependgntly sel ected fr%ﬁ?@gmﬁf'??ggen
oxygen or sul fur, and which is optional'ly substituted on one or nore carbon
atons by Cl. 6al kyI optionally nono- or disubstituted am nod _6allcyl,
hydr oxyCl_ Bﬁﬁdnylllymﬁo Gxaimwtmmmarﬂnﬁd oifre vyarvythiasi yalkydxerboryt | onal | y nono- or

di substi t ut ec t 909511561% y -

Cl. 6al koxycar gmorﬁm H%l G 7ch F onal | o Jmdl%%i@m{yz{ngItljobst| tuted

ani nocar bony I°% ‘?Fé 11 &mﬁﬁl@@?ﬁ@%ﬁ&mﬂo O\éfnyaf’ﬁgs el ¥ 84 30 or
partially unmtwwwnmmdml <shlicdy@lealisylony, ha&qg@/’dlb'dre?ihep@ndbycl e having 3
to 14 ring %H&leo&&swahﬁ{édaﬂ%%% PR, h@lfoC[TJAIk?l E@@&P @H)i'll&okj' ng menbers, each
| ndependent | X?Ibcfngf ﬁcgc?f%%aﬂig rﬁet ?ﬁuogﬁlfy on? yoggmu {1111 ?]I wher eby t he

optional subs o are T n en y selected from
Cl . 6al kyl, Cretuitis fnsepetiylsulipgstphgreby thﬂewe@éwmwms %aenzenunem kyl - A-,
Het 2oxy- A-, HetktioweyGhdakidehitySelectad fém A‘[ salk8l; 1 @akytoRy-A-, 3ktasyl oxyCi 4al kyI A,

ary1Cl. 6al kYLrPAﬂ,quw Q"d‘%%ﬁ?aﬁ % Aa'ﬁe{‘& - jal@TADQndyi-o- anunoG _6al kyl
and am nQQCi - ba where ouyps ray - gtl onal |y be

nmono- or fheP TAtﬂ Rhegylo %‘b@ﬁﬁy{ ﬁt’%"%cﬂ %&Aa%éﬁlkyéﬁﬁ’c by Ais as
defi ned abovanmc’i&— NONEdVBERMBO 052l 42 A0RBGOAIIGACT iRoDy 65RDPthAn i nteresti ng
subgroup in thg,deki sr}hiw d%ﬂo&fll bé’ﬁ%no oPPheft (BEMIPIALRRD Wifh & HLAUP 1S
defined as a sat.u a l'y unsaturated nonocyclic, bicyclic or
tricyclic hef cre§¥§‘11§aslﬁd§8 ?)‘feef erably 3 to 12 ri ng menbers, nor e
preferably 5 to 10 ring nenbers and nore preferably 5 to 8 ring nenbers,
whi ch cont ai Hhe tere hato Crustierl e £ Erosmeranert of nigrow ifdefived & Geplédt ed from nitrogen,
oxygenbor S Ububtitutedelithbien mofe Halgéroiiahs MreBtably] dhlddd euofdatehE mdfe rrlolr e carbon
atons by Cl - 0] , ! nal |y nono-
or disubstit %X% ﬂugo, a%sk%(lr)eq%?g%gél 6%*]5@}4%%@&&% fop%%r 36 B’HTL‘IOI%

Cl _6al koxycaﬁnﬁ%}‘hﬂl ‘égor‘?’&lﬁté}’oal | cyl, optionally nono- or di substl t ut ed

am nocar bonyThe teméﬁlh@abtcjlfﬁ;@alk)ﬁ‘éasraﬂrwa piydf 2 geony Is dafickdas Cagalkvat ed or

partial | yg un@ggtigl[tég@gﬂ waggmgélﬁygmx}lgo@cycl ic or tricycl | c heterocycle
having 3 to ng,. cﬁr oatomring

o e
nmenbers sel e e%imf 7 O%Bﬁs at‘cr5r8 Oﬁpa%ﬁfcag%oupés dsegﬂ%f % as%ﬁratewﬁre? t he opti onal
subst i t uent sUnGHUARY MRAPHENF bRYLP elrfn@mc b%@cﬁ@ﬁa@ma jtod driagme@bers.om

Cl . 6all cyI ﬁbfeﬁﬁbrléyd: Wyngﬁmemtbdﬂaadﬂmrepkﬁ&rwsﬁﬁﬂﬂxwﬁmmﬂﬁ *Ekh 6al | ryl -

L o S Rt Sl
and ani ng5c1 %E?QCE’W‘Y%’&“ ﬁﬂ@%" @gbn‘s SWﬁOP%ﬂé( SHWW&F%’F‘BB?E LS SR onal |y be

mono- or whestengudsistks, aitionadly brene-tor diedstithteharGho GahlkglyhydeamxsCwher eby A is as
defined abov klebF‘saB&foml ‘Wb, hyRiSoxd, b QRorlly Rakd- oPisdbsEHied ining, defined as
an aromatic nt?noc 0 8f1a10C1 salkyl, carboxyl, Cjsalkoxycarbonyl, Csscycloalkyl, optionally
mono- or disubstituted aminocarbonyl, methylthio, methylsulfonyl, aryl and a saturated
30  or partially unsaturated monocyclic, bicyclic or tricyclic heterocycle having 3 to 14 ring
members which contains one or more heteroatom ring members, each independently
selected from nitrogen, oxygen or sulfur, and whereby the optional substituents on any
amino function are independently selected from C.salkyl, Cp.salkyloxy-A-, Het>A-,
. Het’Csalkyl, Het’Cy¢alkyl-A-, HetPoxy-A-, Het’oxyC)4alkyl-A-, aryl-A-, aryloxy-A-,
35  aryloxyCisalkyl-A-, arylCy.salkyl-A-, Cygalkyloxycarbonylamino-A-, amino-A-,
aminoC¢alkyl and aminoC;_alkyl-A- whereby each of the amino groups may
optionally be mono- or where possible di-substituted with C;4alkyl and whereby A is
as defined above.



20 bicyclic or tricyclic heterocycle having 3 to 14 ring nmenbers, preferably
5to 10 ring nenbers and nore preferably 5 to 6 ring nenbers, which contains
one or nore heteroatomring nmenbers each i ndependently sel dOtNQVEMBER 2005
ni trogen, oxygen or sulfur, and which is optionally substituted on one or
nore carbon atons by Cl 6al kyl, optionally nono- or disubstituted

am noQ _6al keyd2zoe3ydr oxyC _6al | cyl, Cl-6allcyl oxy, 25 hgl-@aehoshydr oxy,
optionally nono- or disubstituted amng, nitro, cyano, halod _6al kyl,
carboxyl, Cl-6al koxycarbonyl, C3.7cycloal kyl, optionally m)no- or

di substituted _am nocarbonyl, nethylthio 1,gneth | sulfonyl, aryl, Het' and an
aromat i ¢ ronbe RsresEng subgrey bithe dsfinifipn ok Eet asﬁe&"‘é?@&%’f al%‘?}}lpr’lﬁ 3to 12 ring
menbers; whedeiayd isheaftdd onpdrtially ubshiriteteném cwlic, divyclanr neytlivietdron ar e

[ ndependentl I A-, Het'Cl
gal kyl, et &7 es ﬁﬁéffgfx%%?ﬁzﬁéiémﬁ%%m&@%%%mfm@%

aryl oxy- A— s greforlyidyp 8 Ang maml 1y Whesky OP@WS e or @Pfeélﬁ feraFtogkiRe

car bonyl afn nmembers almuaoﬁ&nmtmgtmoﬁgeﬁad skifbr aamdhxahnsmptﬁbhaﬁyatdbei;thte@\- wher eby
each of  the, e RPmbfe QE&B& ms 691&@1' b%(,aﬁ@loﬂ})ﬂﬁogeﬁrh wﬂaoss' bl e

di -substituted with Cl 4? %1%3 s 35 de in bove. 35 An

i nter esti ng SUBAS HERP P £H5E0SH ﬁfnﬁ 8’f°y“\9|eli a1 ﬁr?) ﬁg or art of a
group is definbokyasbenyl, &b-ouvelpilisylnaptioeali kriogo- obisypeiitiited eminogdr

heterocycl e rh@cumhga Efe@lgfl@ﬁl%lﬁifl)'ar?l anHQs&tarafeﬂﬂgpam%ﬂiaﬁisﬁmra%drr@m@ﬁﬁher abl y 5to 10
ri ng nmenber I [.S c ntai ns one or
ror g et B osigft I Hele SR hartd Dol “n%%‘gmﬁ%ﬁé‘tﬁ’%‘ﬁ ?/\%p 02/ 092595
PCT/ EP02/ oszmre eferOﬁpwvégéwmb@fﬁ%@#dcﬁomsxum&ﬁ% ogYFEn Whiuthr 358 vdistabBnal |y
substituted thaomiosal etibstiterss @canp aminodtmtitn &y in@betizhikydelectell £i6ml kyl oxy,

hal ogen, hydsoxivy Op Ja!k?@%lhy HIPNO; H&pcl%lﬁﬂbﬁét HJHS/P'A-GHE% -Ahitro, cyano,

hal od - 6al ky. al koxycar c ’ opt| onal |y
nmono- or di %é’f‘}%ldg@'ﬁ ‘%m"irﬁlolg g’ﬁ%"& aﬁga?’%gfﬂ“t {)‘Z %‘é(k(lcﬁ)‘ Q'/}ﬁ‘ onyl, aryl, 5
Het | andidan %rsdifﬂﬂ}@arhw@@y@d-AG amizocAr¢ driigoGrealkyl ﬂ@%/mln@theliCElrfbcycl e havi ng 3
to 12 5' ng vikpdde %&ho}f\m@ﬁﬂ% gtduBs RRY bAAdllyDE BShd- bf‘ﬁﬂt}@p&@l'gwkzm nz function
are indepen al kyl oxy- A- t -

Het ' Cl1. 6al k%ﬁgélh%?d%&ﬁéw {1J&ng&%/£§lalﬂéﬁ 2\&5 tI oxyCl 4al kyl - A-, aryI -
aryl oxy-A-, aryl ox CIAaIk | - A- aryl Cl1 aIIn ', _6a-|

vl oxyear bonylhargmoHA aSa@rﬁrw JopDbart i §5eupCs d eé'lp%gqs ara?fammc C BARABHRYE, bal kyl - A-
wher eby Xac rbmyfshdchen@ﬁmcrm:tagrropuasawm 00 kiagAkhters) frefBBdbly 5 10 rmdger e possible
di - substit ur‘rﬁ‘&ﬂ%‘rs a!ad o) gylré‘féﬁlabl?@% ?:Qﬁéﬁgw){beﬁ {Nﬁlcl‘@ccbngd%s oﬂ@grrﬁ As used

herein, the_term car tomto which

he
it is attacts§roap gé’i’ertﬁb Chf%‘i ﬁntg’LfFllFﬁ%yfﬂ’é“ WE’W’ ‘Pf%’gg‘h‘frﬁﬁ atomto
which it is am@wamhme@nauw ﬁést!tétpdrvl( e1g)op mhotsropmsormatems $so@ydalkyi, t h t he sul fur
atom t o whi ehtibdally sroad-oagiRedtinls aused, ARKEhlroxyOEleT, T) (HS)oxkOor N5 a

thi ocar bz%”y'hgﬂgéneﬁydr%t Jﬁt&ﬁh‘i’l %%BE’OJ} d?ské%mqieﬁ amYM&l'rﬁQ? hgadosha%(%a?ll hed. 20 As

used herein y of all the
avai | abl e  &EGAEL %ﬁ%‘y‘?ﬁ?ﬂ“@ppi '&V‘éoaufyé °B%°“§Ub‘§?f}°t' B’t‘%‘ﬂl stfptéf er abl.y, one, two
or three. Waeinoamyonyhmietilyltigo,(reetigylsubfahyhgen, Hut' a6l adabiytiomeocyilis, nore t han one

tinme in any picyclic or tricyclic heterocycle having 3 to 12 ring members; whereby the optional
substituents on any amino function are independently selected from C;galkyl,

30 Cpealkyloxy-A-, Het'-A-, Het'Cygalkyl, Het'C.¢alkyl-A-, Het'oxy-A-, Het'oxy-
Ciaalkyl-A-, aryl-A-, aryloxy-A-, aryloxyC4alkyl-A-, arylC.salkyl-A-, C;¢alkyloxy-
carbonylamino-A-, amino-A-~, aminoCj galkyl and aminoC;alkyl-A- whereby each of
the amino groups may optionally be mono- or where possible di-substituted with
Ci4alkyl and whereby A is as defined above.

35  An interesting subgroup in the definition of “Het® as a group or part of a group is
defined as an aromatic monocyclic, bicyclic or tricyclic heterocycle having preferably 3
to 12 ring members, more preferably 5 to 10 ring members and more preferably 5 to 6
ring members, which contains one or more heteroatom ring members selected from



constituent, each definition is independent. 25 The term "prodrug" as used

t hroughout this text neans the pharnacologically acceptable derivatives
such as esters, am des and phosphates, such that the resultilAdQVEMBER®Z005
bi ot ransformati on product of the derivative is the active drug as defined in
the compounds of fornula (I). The reference by CGoodman and G| man (The

Phar maco 30“J gg& Basi s of Ther apeutl cs, 8th ed, G a\év- Hi II [ nt.

1992, "Bi otransf)ormatl on of Drugs", p 13-15) descri bi n5 BF Ezdé general |y
IS hereby i ncorporated. Prodrugs of a ¢onpound of the present invention are
prepared by nodifying functional groups present in the conpound in such a
way that the ﬂﬁd@efnj &FEérod Sulfir endodieanie optioaillyhsebstituted on@ué ormmeorereambquul at i on or

invivo, tot t he
present invention eﬁtralk&pﬁvg%%&& 65518 ro‘&%ﬁ:dx?cdtpﬁ(%%gfgﬁgée)%?@ﬁb%&&%gxy group on
B T BiEmY
t he asyrrrretrl@nt?&r%t&hcié&n&rhalo Sy EBBAdea Ry group t hat,
when the pr o@nugaliysmcmdmmsabﬁmﬂ atmnoaarb@tyl enthyltidd,eestlgdsutfonyt,aryhh a free
hydroxyl og aeazia fymatik %9&9&1 Vﬁ&;bého &%%ﬁ% va082i M3 835092595

PCT/ EPO2/ 0521 al ex es of ré described. f i nstance
in WD 99/ 3379@631% 9‘%‘?@&@8@ lgepsan §%“7"§?m§f end ﬁ%r por at ed
herein by refseteeted domRF adkygs sallcgoyhs Hctl’-er,lfi@élh kb e Cl-alyl- aqueous
solubility, |ﬁgrﬁ§§@q{gi&§@@mq@u@m_ éy@i&:;iAara%d&@@g ayl-REt abol i zed into

t he actlvelnhl i apeutic ys ts of the
compounds of ¥9 ﬁﬁ’ﬁ%?f e ”"mqmﬂ'%”%mﬁﬁ%fg‘"'ﬁ - FHE %cc?ﬁnﬁ?neﬁf‘%kﬁhl g

phar maceut9 cadntipo@reallsyiysi vdleesy eagh bijtheaniap ewbpsmayaplienadly be ®ata- 9T havi ng a

phar maceut i cakheye puisible @phbkiteteCOUNE LAIGNMIBYerat S0 isfds dekinds ehovk.or exanpl e, in
the 10 preparation or purification of a pharmaceutically acceptabl e conpound

of formila 1TAsusef‘£Arelﬁ%ét%m}1w3§E&§lga9 Etglvﬁ@lltﬂé/c %ﬁ%m@'m&cﬁr not are

i ncl uded wt hl nt har.maceutical ly
accept abl e or* BAY %ﬁgﬁcfggfggﬂf)tfﬁnéraiﬁ? d‘ﬁltﬂmﬁ ﬂgéfotm'iod@h‘%”ﬁ/@ﬁl ch 15 the
conpounds!of atthehepThserm (FQx dortis o mulfony veithl tee subfinf atormtocwtrictoibisvisarheht | y be
prepared using the appropriate acids, such as, for exanple, inorganic acids

such as hydr Q&balsiediherﬁﬁitﬁk&emﬁ% =8) fobty S @B BNy Cmbiety W GhrtRXaeH3h Gtoacod; sul furic;
hem sul phuri (%Thlgﬂft{s ftachQ(POSp oric and the |ike acids; or organic acids such
as, for exanple, ace , aspartic, dodecylsulphuric hept anoi ¢, hexanoi c,

ni cotinic, propanoic, hydroxyacetic, lactic, yruvi c, oxalic, malonic,
succi ni ¢, 24val4s ysed hegtim PFfare, thaferme “one 47 mee] E"VC@lﬁterHOEﬂbﬂh%Pﬁ%{Héc rgilplilenj ¢,

et hanesul f oniatomshehare agsofrieniode p}bsmhw@mmhﬁlpmn@ tweycthaeri ¢, salicylic,

p-am nosalicylic, panpbic and the |ike acids. Conversely sai d aci d addi ti on

salt forns ca;vh&l 9omaeret(eg 19»6@&&@% Ak o\e@l&bméa@ thad3nRRE ARG| at e base into
the free base form, The {gun‘mponls ds ol formula (1) containing an acidic proton
may al so he COAVErTed e P
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 Pharmaco-
30 logical Basis of Therapeutics, 8™ ed, McGraw-Hill, Int. Ed. 1992, “Biotransformation
of Drugs”, p 13-15) describing prodrugs generally is hereby incorporated. Prodrugs of
a compound of the present invention are prepared by modifying functional groups
present in the compound in such a way that the modifications are cleaved, either in
routine manipulation or in vivo, to the parent compound. Prodrugs include compounds
35 of'the present invention wherein a hydroxy group, for instance the hydroxy group on
the asymmetric carbon atom, or an amino group is bonded to any group that, when the
prodrug is administered to a patient, cleaves to form a free hydroxyl or free amino,
respectively.



their non-toxic nmetal or amne addition salt formby treatment with
appropriate organic and inorganic bases. Appropriate base salt forms
conprise, for exanple, the 30 ammpnium salts, the al kali andoNOVEMBER2005e
netal salts, e.g. the lithium sodium potassium nmagnesium calciumsalts
and the Iike, salts with organic bases, e.g. the benzathine, N nethyl,

- D- gl ucam ngyo Ayshsabam ne salts, and salts with am no agiggpessh as, for
exanpl e, arginine, |lysine and the Iike. .35 Conversely said base addi tion
salt forns can be converted by treatrrerJIP with an appropriate acid into the
free acid form The term"salts" also conprises the hydrates and the sol vent
addi ti on for Myplkiiecdmpidsef podmgoara descdfed tfirénspnesie WO PHIZII on are able to

form Exanpl EVRER 20 8810y 04828595
PCTI EPO2/ 052???%%3%?%2@7?%gﬁ;glgagtg/égggl%/ t he a| kg eThg N- oxi de forns of

t he present ounds ar e r| se ds ormula (1)
wher ei n one %FO%WQP“ exéi‘? ‘?O 559}%}%21%2 n%% elét%r\%w?%bl@&i |l ed N-oxi de.
5 The pre§entand:armdlhds§tdwyzq9illsiu thexdckite inhbitorsai Pive.aut oneri ¢ forns. Such
forns, although not explicitly indicated in the above fornula are intended

to be incl udeg: medfufc &daethe ﬁﬁ@@ﬁh@&rﬁﬂa&ﬂ%fz‘ﬁﬁﬂﬂa {Iﬁét@'fﬁob@ﬁheréﬂﬂ@xet erm
stereochemcally iso resen ntion,

I nv
10 used hereiR ?18?5,”%%%%@%:@'0'@1%?8'%%@acce ab{en S Vfade S g?he sane
at oms bonded Phyrmetsticalyrsnaseapiableceuns¢riop orey slsp e wa,\fpwa@pkﬂéﬂ@nt
t hr ee- di n@ns ipepahtidhtor Paifiaiéh ofhipbiimasdutcanPheckibins ehangeddiifemuiich t he

compounds of i\ ASERLLANEALLRD JIBROR65Se kBl ERRPLDELM 5 Mont oned

or indicated esl a conpoun enconpasses the
m xture of alﬂfepﬁ"égrgi“ms@‘%t er eochem cally isoneric fornms which said 15
conpound may possess. Said m xture may contain all diastereoners and/or
enant i oner s Ghe phendzagicellynwkentablear pBysralngicalletolsfabsaiddition saitdiord whighl

st er eochgri calel &mpéﬁ%@&é’pr@s@ﬁﬂﬁveﬂﬂ‘iontah‘@abmm%cdhfverﬁé}ﬁyﬂé gpAta i nvention
both in pure f.or her..are

in d to be
enbraced wit RiHP @ﬁeppé%’gate am?s’ SP\%‘ affrf%rseé{ﬁiflﬁe T aﬁ‘fcaé%lrﬁis Sugh @ %’ﬁdﬁe&% %r eoi someric
forms of the a@émélhyé@clﬁﬁ@c Gy o prami caacids sulfarigrbprais g pladicheifrisi phogrberic def | ned as
i soner s subst@hthé ke agidk; I’(ﬁerg@tﬁlc@&&eihcmaﬂﬁf x@fiiple] detly, aqblaﬂm; ereoneric forns of

the | Same baghof il depdlidGhhE: Aepdal Ero? NSkl b Ted ates. In

particul ar term’s er eol soner | cal S cczgrpounds or
i nt er mediZAt eEyrH‘&&loﬁ@hc glenicy SUPCLRIF- RS fipiag ig, tyfaries ciyrig Fagthagguy, (i. e.
m ni mum 90% eflfopiecethagesyipnia enzgacsilfianin, p-lddneshlforie cpdldveic, splogse,bl e i soners) up

to a stereoi §Qﬁﬁfob&cﬁi§cfﬁ§n@§ndm§}{@e@hdﬁ 100% of one isoner and none of the
other), nore in particular, conpounds or internediates having a

st er eoi soner 9. % icular having a
st er eoi sorrer:Cgm‘g%g@%adg{ndg%ﬁ&osa{t?Or’%g 2bec°n erte ty%en pgrgﬁhcul ar having a

st er eoi s@prer epropriate base into the free base orm.

The compounds of formula (I) containing an acidic pfoton may also be converted into
their non-toxic metal or amine addition salt form by treatment with appropriate organic
and inorganic bases. Appropriate base salt forms comprise, for example, the

30  ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium, sodium,
potassium, magnesium, calcium salts and the like, salts with organic bases, e.g. the
benzathine, N-methyl, -D-glucamine, hydrabamine salts, and salts with amino acids
such as, for example, arginine, lysine and the like.

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

The term “salts” also comprises the hydrates and the solvent addition forms which the
compounds of the present invention are able to form. Examples of such forms are e.g.



30 excess of 97% up to 100% The terns 'enantionerically pure' and
"diastereonerically pure' should be understood in a simlar way, but then
having regard to the enantiomeric excess, respectively the 1§iNQYEMBER<Q0S
excess of the mi xture in question. Pure stereoisoneric forns of the
conpounds and internediates of this invention may 35 be obtained by the
application »Known procedures. For instance, enantioners may be

separ at ed fr‘gémuzz(g%:sﬁgot her by the selective crystalli zat i SR

di astereomeric salts with optically acti-ve acids or bases. Exanpl es ther eof
are tartaric acid, dibenzoyltartaric acid, ditoluoyltartaric acid and

canphosul f oni gyaagidaicAbl.ef Rattha@ley, enantiomers maybe separated by

chr omat ogr aphji.c techni.ques. using chiral .stationary 10 EMB 5 W

02/ 092595 - 1211'%@?/3@@6%’?@%%& Pd?fg’%tecg?lp‘é&dﬂafﬁﬁ%e@tg _%F@%sce@?ﬁ"g‘gﬁ%d%%goneri c
fornms may al strbdad@whereid ohe areiehné nitio ey abarprormriduidized it Be SQ'@Q“@bH)f/%Fﬁecal |y
isoneric fornms of the appropriate starting materials, provided that the
reacti on 0gCUTEe #4:8tR08PAREI hsadidovexisPin e talibrericiférms. SRAGhrhs Calthsigr eoi soner
is desi r.ed’ Sa't [ qg@c’uﬁgte\é\nﬂt:h etf)o% §¥o%&§§11"ezi§t?n£gto te%cﬁﬂéc?%“tﬁlﬂltk% !TEt hods 5 of
pr eparati on. Théese tuhoc?s_ W .f~ advan ageousl'y 'empl oy enantionerically pure
starting mat efPed of themheserfiigysetidneoneri c racemates of fornula (1) can be

obt ai ned separately by conventional nethods. Appropriate physical

separ at i on netkeadsm whbdheniivally &dmarit Agaoodoympiadd & termpesentdaventian, af or exanpl e,

sel ecti ve1er Vb ahdikiZdi 0 e ANd o f IOBRLOAL AR mad vf of HOL AT Lo WARBE 0gr aphy.

It is clear toT§ Eerson Skllqu%g'f)n t he iﬁl that (.he co sg‘{dnds o}#orrmla (n)
contain at | ea&he SgreeHERHE P e dAYRE I RNt Es dimgYt CHIES FPfPer ent

st er eoi soner i awe hagrimterchahpgablewhichsthernmtpoindsé Hie resdns invendtioe apposagssh an
asterisk (*) Wledsheefigthatibel omndiched, B2 dhbmidal Qbdiafish ofla@mfbn®K R4 The
absol ute confi %Jn[iat ded eOfianrae%EalfiS&éggi%ts ebedic %z%gltﬁs';isg heantc fgasw%?chpsr %Sent in the
conmpounds of 67 a ?1 may be If_ndl ¢§req ho_y ¢ € P edChem car descri ptors
R and S, 1% hiewmrousdoay negsesst Soih mixpieawysorliin gl digsterpenarandsr descri bed in Pure
Appl . Chem 18ZGionke e bisic @Oleculdi@tndirb ofsartcompsian K_H ststebiheta@liast eri sk (*)

prefer abl y Nag Lo fms SPAL LML, e TARES SRR nbRUANLL B boygd! SO | Nt ended

to include all, i sotopes at'ons occurring. o e. present_conmpounds.

| sot opes i nclAFHEHIRFE eé“?‘d?m?” ﬁ%ﬁ%‘i“ﬁ‘&eqtﬁée§’§h’é°e§t“6‘i1ﬁ”c£?ﬁf%ee‘?f&tiﬂqgs%t di f ferent
mass nunber s.inBptigay of general exanple and without linmtation, isotopes of
hydr ogen 2hcl ude tritium and deuterium |sotopes of carbon include C 13 and

C 14. Pure stereoisomeric forms of the compounds and intermediates as mentioned herein are

defined as isomers substantiaily free of other enantiomeric or diastereomeric forms of the
same basic molecular structure of said compounds or intermediates. In particular, the
term 'stereoisomerically pure’ concerns compounds or intermediates having a
25  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 having
a stereoisomeric excess of 90% up to 100%, even more in particular having a
stereoisomeric excess of 94% up to 100% and most in particular having a stereoisomeric
30 excess of 97% up to 100%. The terms 'enantiomerically pure' and 'diastereomerically
pure' should be understood in a similar way, but then having regard to the enantiomeric
- excess, respectively the diastereomeric excess of the mixture in question.

Pure stereoisomeric forms of the compounds and intermediates of this invention may
35  be obtained by the application of art-known procedures. For instance, enantiomers may
be separated from each other by the selective crystallization of their diastereomeric
salts with optically active acids or bases. Examples thereof are tartaric acid,
dibenzoyltartaric acid, ditoluoyltartaric acid and camphosulfonic' acid. Alternatively,
enantiomers may be separated by chromatographic techniques using chiral stationary



Whenever used hereinafter, the term "conpounds of fornmula (I)", or "the
present conpounds” or simlar termis neant to include the conpounds of
general formula (1), 30 theirN oxides, salts, stereoisonerit) NOVEMBERREDS C
m xtures, prodrugs, esters and netabolites, as well as their quatem zed

ni trogen anal ogues. An interesting group of conpounds are those of fornula
(1) wher ei nwd @ ¥YyEMBER 2005 WO 02/ 092595 PCT/ EP02/ 0521§CT/EIIJO§ 039, Rl oa and
Rl 06 are, each independently, hydrogeﬁi,z Cl - 4al kyl oxycar bony car boxyl ,

am nocar bonyl, nono- or di (d 4al kyl ) antf'nocarbonyl, C3-7cycl oal kyl,

C26al kenyl , C2-6allcynyl or Cl.4allcyl optionally substituted wt h aryl,
Het', Het2, phdes Saod jmad karbqch@icalykyoheny bambmay dlso eaietivedyiform e ani nocar bonyl

Cyano, hal 0GB B e Tt o et the
y g I -

substit uent @%%fss@?‘@éﬁldégf thedrAc %&‘F&WCOS&F Caﬁy f‘/ﬁl EF&(E\&%S et

C3 7cycl oal lsiereois@Beris Yesirat bdid tobhppardayill be Hgl_ﬂle,smq}@}@terqqépec@c n@ﬂi@;& and

Het 2C, - ; & | ¥ repéfﬁﬁﬁel?ﬂesgﬁzeth&sr\%lﬁ@@nfa?%u§§% By@ﬁa@ﬁ&né&aﬂy reVhi ch they are

att ached may Iso orma C3_7cycl oal kyl' radi cal; Rub is hydrogen,

C34cycl oal kﬁ né?“aﬁeé‘?]ﬁenyl C2. 6al kynyl, aryl, Het', Het2 or O 4ai Kyl

opt| onal |y substl tuted wit h hal ogen, hydr oxy, Cl4al k | S(=0) 1, aryl,
C3_7cycl oal Kk diagtereomeridga@matgsrpfformoga (Doambé @tmﬁdepam’ﬂelﬂbfs%ﬁm@mled wher e

the substi tu&moas A r&ﬁ'a@%hf%ﬁjcaf Je@ifht@il‘lﬁb\‘ﬂoﬁy{vhlc@fnﬂ/ advaitydeGushadekyl , 15

C3_7cycl pal | o , ' }Hg]g and

Het 2C1. 41;bl | & Oy?/?hare f% e(%tvggrg§%ﬁhz hHIgind atdrgr 5? %h t he nol ecul e
via a sul f o mafﬁgréEhY |s zero lor 2, 20Lis -C(=0-, -OC(:O)-
-NRB-C(=O)-, -OC 6al kanedi yl-C(=O0 -, -NRB-C -6al kanedi yl - C(=0) -

-S(=0) 2-, - @iS{leB}Pa persohRBHIG] mA) itk Frelymestnhest fotruta (Q(co@ingt ey or t he

S(=0) 2 gr ou ~
C 4al kyl Xyggéragyﬂﬁﬁe ched rtaﬂd Fxhgm%m; cﬁ%fxre t%réo%oﬁé’ﬂjd'tgﬂx% This

noc
dT (a1 adky APERT cgwsblﬁwdx ok @é“%g‘%f‘%%%@&ﬂn%ﬁgo PRI, c2- 6al kynyl, or
Cl_5allcyl 25 optionally substituted WI th one or rfi@re substituents sel ected
fromaryl, Het', Het2, C3.rcy Rbonyl , carboxyl,
am nocar bonyl , mono- or LQ( am nosul fonyl ,
C, 4al kyl $( 0)1 hydr oﬁy/ cyEno, m o optionally nono- or
di substituted where the Sul}l§tlt >ct8d from Cs4al kyl, aryl,
aryl d aal l cyl, C3_7cycl oal kyl syl 30 C 4al kyl, Het', Het2,
Het' C, 4al kyl and Het2Cl-4al kyl; A particular group of corrpounds are those
corrpounds OfThd sdTute @or flghratibe 6 Biath z@ffkﬁm@ﬂhc céidr&ha®hal bepréehliOmeng restrictions

apply : ﬁ?nﬂ&gcfs%g?&mumf) ‘may B8 trficatBd ¥y the Hefeo Hem@ d¥lriptol 88 44 6@l Kyl ,

aryl Cl- 6al k
and S notation corresponding to the rules described in Pure Appl. Chem. 1976,

20  45,11-30. The carbon atom marked with the asterisk (*) preferably has the R
configuration.

The present invention is also intended to include all isotopes of atoms occurring on the

present compounds. Isotopes include those atoms having the same atomic number but
25  different mass numbers. By way of general example and without limitation, isotopes of

hydrogen include tritium and deuterium. Isotopes of carbon include C-13 and C-14.

Whenever used hereinafter, the term “compounds of formula (I)”, or “the present
compounds™ or similar term is meant to include the compounds of general formula (T),

30 their N-oxides, salts, stereoisomeric forms, racemic mixtures, prodrugs, esters and
metabolites, as well as their quaternized nitrogen analogues.

An interesting group of compounds are those of formula (I) wherein



35 particular, R is a saturated or partially unsaturated nonocyclic or
bicyclic heterocycle having 5 to 8 ring nenbers, which contains one or nore
heteroatom ring nenbers selected from nitrogen, oxygen or 3$4NOMEMBERZEOPEH
is optionally substituted, or phenyl optionally substituted with one or
nore substituents; 10 NOVEMBER 2005 WD 02/ 092595 PCT/ EP02105212 -14 R2 is

hydr ogen; L ) -0 C(=0-, -0OC1. 6al kanediyl - O mpLe. in

parti cul ar, @02/%(2:'990 C(=0)- or -0-C.6al kanediyl - O) EE(H%"F&W% n each
case the C( =0) group is attached to thé3 NR2 noiety; 5 R3is aryl Cl1- Oal kyl ,
in particular, arylmethyl, nore in particular phenylnmethyl; R4 is optional I y

substi t ut ed CyGaI K&"Rlo |&5ﬁp§brgré @wh%deyéhgmmﬁﬁig@zd C@Jaﬂ@ﬁix!wakboﬁyl Cl _6al kyl

optionally substit uted 0 d fromaryl,

Hetl, Hee, C3-7cycl ngrsén Hm%ﬁl?oﬁlgp sisiall 6’ﬁ§1¢ }{;%{él}] O%L‘r%d&ygubstl tuted where
the substituents areC&eIYée@@d Gzrsdh@@hcéréﬁﬂwy}’lm Qrﬂkﬂm@lﬂ%{ﬁ@ﬂl@féﬂ 10 R5 is
hydrogen or methyl; Réniasi, et BEET; QyclBBENYE, alkyisDREbaIy], GEboHY, of conmpounds

are those ﬁonpounds of fo onglrlgl?h}x Wgﬁlé&ﬁ%kﬁg%nlmocﬁ rljgtammgéu%n

Het 2- G _6al kanedi yl Oaan or arylz 15 C(=0.
Al so a special group &y @hﬁw@roay,émﬁo@@g%mﬁ@ﬁ Iyéhoﬁ?rloé (1) Vherein
NRSR6 is am no, nonodRtyfucdivheredie sdbsiaichty hi@rtlented 20 F alhgl; &y ul ar i nt er est

are those conpounds o h 2Cl1. 6al kyl ,
C2. 6al kenyl , aryl G . GfQﬁYIg fﬁw(]:‘gcééé)dol%kg{ ?cgy&%c%p@ﬁ{% ClL allcyl, aryl,
Het 1, Het'Cl.6al kyl, %lzia“‘ﬂé‘iy?'gf By Froerplhy ! ”a}t’*M“é‘* =Y ﬁf"’r‘@sh”ydr ogen,
CI - 6al kyl 10C2. 6al kenyhnblchareym@mﬁabd(mhy al@ffamyeCoﬁtfdlydugyhadmal
f , cycl Oaljkyl Cl - flﬁllk}i}drog%ﬁy(’fw&k%&ﬁcyl t?}a&%y1636i1%1 a.t%’ﬁH%F Hat &' e3t| ng group
o conpoun s are thos erein ydr ogen,
Cl -6al kyl , C2-6al keny Q&E?P%Q@P’ RUAS: lm%““‘}@& IP%F& XAFOXYs b RS-
C3. 7cycl oal | cyl-Ci bah!l}fbﬁbjcyclaaﬂ}y}{l Hetlo Hlgt', aind aptionddly knpho- oeidisgbstituted
Het 2C1. I6al I ﬁyl WherlekNBerHQa%suHsﬁtuéht§ﬂEle@te@@oﬁfClgﬁkﬁl @&ﬂ azrylomﬂ@u ur at ed
monocycl i et erocyc t aj,ns one or

qs & bg‘{éa'ﬁ%%rq é%:tcﬁalk¥1ﬁghﬂﬁﬂ?1%{ Spy MYLGH “1 Bl

nor e het eroatom ring me rogen, oxy V'or sul fur and
which is 30 optional F§t Guplktli t ut ed on one or nore carbon atoms. Anot her
interesting gr oupwhzfebszRnpmuynblsluﬁa@totﬂm]aammmhadﬁleoﬁle fianpuifay(|) wherein L
is -0 Cl. 6al kanedi yl - -. 35 A preferred group of compounds are those
conmpounds wher e the sul f? ?de group is attached to the benzoxazol e group
in the 6-positi orf bfe group of conpounds are those compounds of

formula (P§ whéy epfFCRl @§(%@)yI-NRoﬁ(%{?)yl@iC@@lkWﬂlyl CerOarticul ar the aryl
moi ety of the Rl -Mef-Chialkda@diyl-SE@E LBED)SUOEEOW, QR LA=MEVBER:ZRO5
the C(=0) group or the S(=0), group is attached to the NR, moiety;
R4 is hydrogen, C;.alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or
di(C,.4alkyl)aminocarbonyl, Cscycloalkyl, Cy¢alkenyl, Cyalkynyl, or Cigallkyl
25 optionally substituted with one or more substituents selected from aryl, Het',
Het?, Cycycloalkyl, C4alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or
di(Cy salkyl)aminocarbonyl, aminosulfonyl, Ci4alkylS(=0);, hydroxy, cyano,
halogen and amino optionally mono- or disubstituted where the substituents are
selected from C;4alkyl, aryl, arylCj4alkyl, Csqcycloalkyl, Cs.7cycloalkyl—
30 Ci.alkyl, Het!, Het?, Het!C;salkyl and Het*C; 4alkyl;

A particular group of compounds are those compounds of formula (I) wherein one or
more of the following restrictions apply :
R; is hydrogen, Het', Het’, aryl, Het'C;.galkyl, Het’Cyalkyl, arylCy.salkyl, more in
35 particular, Ry is a saturated or partially unsaturated monocyclic or bicyclic
heterocycle having 5 to 8 ring members, which contains one or more heteroatom
ring members selected from nitrogen, oxygen or sulfur and which is optionally
substituted, or phenyl optionally substituted with one or more substituents;



WO 02/ 092595 PCT/ EP02105212 -15 on one or nore ring nenbers, whereby each
substituent is independently selected from C1.4allcyl, hydroxy, hal ogen,
optionally nono- or disubstituted am no, optionally nono- origNOVEMBER DES5
am noQ _aal kyl, nitro and cyanogen; preferably the substituent is selected
frommethyl, ethyl, chlorine, iodine, bromne, hydroxy and cyanogen, in 5
particul ar tygoifoydes NOi ety contains 6 to 12 ring nenber SP%E{ |n particul ar
the aryl npoiety in the definition of Fa(l) contains 6 ring PE12 A suitable
group of conpounds .are those conpounds - 4 formul a (1) wherein R is Het2 or
Het 2ClI _bal kvl , wherein the Het2 in the definition of R contains one or nore
het ero- 10 atagb }e_yafblgeﬂ ndependent|y sel ected fromnitrogen, oxygen and

sul fur; in paftic ) - £ et her
substit ut ed Ofﬁtl% ngkﬁ BEC(I:E g;;ed eaggsdurl }@f\j\her ergcﬁg inryal:tfcﬁlgr [

ubstituent is
i ndependent |y sel-€c¢E®) TCFOQT@N %bﬁ(-oﬁyﬁpﬁfﬁv 6@8??1 & @[ $'8HRI 1y nono-
or disubstituted 1ammbedamd1e®mm@eﬁ preferably the substituent is selected

from methyk, gthy, Rdi f &p al&y 128k R0 and cyanogen.
15 Anot her gr%u ahflcl%d E@ aré o%%ﬁg?&? ¥ % Rl Fﬂdl s Het2 or
Het 2C1. 6al ky! ! L.O@ﬁO@élwbsﬂmte e(dlk@lnpaﬂ@u Pﬁéﬁi(s‘ “Icgil% ¥n
particular t he Hetomilly etbptituted Witk onkedrinmird SLﬂ)stltun’rxtsRQlecztsifalmab’bHattJ c

heterocycl e havi q&@c?;cy@ogwgnd aﬁﬁmﬁmmlw&lb &%&h@s‘n&té&ﬂﬁm&&hmr e
het eroatom ri ng mab gf - 8aC "“*‘Q'q?”g}_é e %g gd from nitrogen, oxygen
iSRUPEFE “he Hee'

or sulfur, nore IRV “'ar omati ¢ het erocycle
having 5 &9 @fﬁ@gdmmﬁ@tb%hl ch cont al n two or m)re het eroatom ring
menbers each Rpdepengendrimetisel ected from nitrogen, oxygen or sulfur. A

sui t abl e group of compounds are those conmpounds of fornula (1) wherein RL is

Hetl 25 or l_ﬁtsée ?x@lﬁé&yéo Mh% &le ﬂno's_gaéompoﬁ'n& Pf"fogﬁjém&lﬁé?gn Rf 1Rl contains

one or nore heteroa epe tTogen, oxygen
and sul fur; |Iﬁetp9r(5(|=9blf<lﬁ @Mé‘k"ﬂé@li Ok ?‘y%ip CrralkapeiynCEOH A BYERL i
further substCE).ed on one or nore ring nmenbers, whereby each substituent
is independently selected from Ct-aal kyl, hydroxy, halogen, optionally
mono- or di subgs hEﬁéE‘a‘ﬂgréEB J}Qofﬂ n&syéé'ﬁE&QomBBﬁE%ﬁ&ln}ﬁlat(@%&%NRER'Fnt is 30

sel ected from rret hyI i.odi ne, brom ne, "hydroxy, am no and
cyanogen. A st 6%&%35?“0062%%1’? 8% e those conpounds of formula (1)
wherein RL is HetICi 6al kyl, Hetl1l, wherein said Het? in the definition of
Rl i s nondtycPfrertivalar éersst o i thog mmgm&e%mﬂlaﬂh‘éﬁ@mmiﬁ@m@> cont ai ns one
or nore heter@l%amy[;sc@@udanﬁ&rymd;@mglnd:seﬁyélyallgﬁ|@C;&ye%alﬁ(yl@maﬂltyl hBYEHet’, 0Xygen and
UL P IR, AR P L) Sl KR oSBT HT AR L B P

i ndependent | y¥el- @H@’b§3fqy§ﬁ?@4é}7RXFF°ﬂm%ﬁ%W a‘ﬂeﬁi g8Rt Copldonal Iy nono- or

di substituted am no and cyanogen; preferably the substl tuent is selected
from 10 NOVEMBERteZOGg 0T /cO82mATs ard fhose compounds of formula (I) wherein R is

hydrogen, Cj.salkyl, Cygalkenyl, arylCi.¢alkyl, C3.scycloalkyl, C;seycloalkyl—Ci _galkyl,
aryl, Hetl, HetICI-salkyl, Het?, Het?C_salkyl; wherein Het! is a saturated or partially
unsaturated monocyclic' heterocycle having S or 6 ring members, which contains one or

more heteroatom ring members selected from nitrogen, oxygen or sulfur and which is
30  optionally substituted on one or more carbon atoms.

Another interesting group of compounds are those compounds of formula (I) wherein L
is —O—Cl-salkanediyl—C(=O)-.

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

A suitable group of compounds are those compounds of formula (I) wherein R, is aryl
or arylCy_¢alkyl; in particular the aryl moiety of the R; definition is further substituted



PCT/ EP02105212 net hyl, ethyl, chlorine, iodine, bromne, hydroxy, am no and
cyanogen. A suitable group of conpounds are those conpounds of formula (1)

wherein Rl is Het', wherein said Het' is bicyclic having 8 IONQVEMBER 2005
menbers, wherein the Het' contains 5 one or nore heteroatons each

i ndependent ly sel ect ed fromnitrogen, oxygen and sulfur; in particular the

Het' noi ety\%vé] definition is further substituted on one or nore
carbon atons eref)y each substituent s independently PEAEER%8T 2 £.r om
Cl 4all cyl, hydroxy, halogen, optional 'y nono- or disubstituted am no and

cyanogen; preferably the substituent is selected fromnethyl, ethyl,
chlorine, i odiochege d2mmpd ey mdtyidrsOnlereby@achrsitntituent ds iodeprroigetty, selestepomi cul ar t he

Het' noiety C%n a #gbyd?m)g{; hﬁpée‘ﬁ J}:‘%r@aﬁl?m RBdisbEitEed £find ro%ﬂbﬂﬂ]l&ﬁl@&ﬁn sul fur

and oxygen. nmpounds are t nds of formula (1)
wherein R |S°¥-@§ub5t1m*ﬁﬂl1§@éi’ 4§I§YIde%ﬁ“ qy%noéensﬁﬁegfagg'tﬁ?sg‘g r oup having 5
to 10 ring nesdietd fronheaeteyl etishehbind;ietiine bommiag, m@r@q&ndpymmgee, inet er oat ons

each |ndep nd I '6tt6 menfd¥A80te Bchriflaf ME arsl N particul ar
t he Het' rrgl e?%& uﬁtﬁeﬁ%ﬁ%tﬁﬁﬁﬁo me her sﬁbsti t ut ed gIgl one or nore

car bon at ons, HW?@P@W%Q@HO% Faepnt §€pendently selected from

g 4al | cyl, hydr oxy, hal ogen, optionall y m)no- or disubstituted anmno and

cyanogen; pr efentddlogrotpelsubsiunds renthose sosmiuadstod drinleth) mbetiplR: 14yl |

Chl Ol‘i ne, | Odbf‘l@etzcggalm%ﬂefh%l thB Y8 @%de deﬁﬂi‘h&@oﬁﬂdzo&hﬁﬁ@&@%ﬁmrdﬂ&efbﬁr LI CU|6611’ o

cont articul ar as to

r| ng menbgb gacﬁqug?e%d%ngegq%ﬁe%ﬁo?mg R se fnér lé_)ﬁlsp ﬁg@aﬁ%%d from

ni trogen, sul Hﬂfr meity leferiefimgon %ﬁéﬁhwﬂbsﬁweépee@e Qifm%%)ﬂﬁ*ﬁfﬂ #eleTar e those

colnrpoun(CjJIsf of f;vﬁérﬂﬂé/l ead(du))sm{fbamemaeﬁndsnay se%te@fr@zlh Cﬁqﬂy ,@Fﬂw halekear ei In IG is

sel ecte romy s azoly

pyrazol yl, pyr ZI n§’%(¥10 ocfg;?g?%ﬁ in?‘ %In%%en gé%ls}r%hlm%tﬁg( i ndol yI,
pyri dazi n){l feéiﬁﬁwmewirqt%’ll fhlmbfywéwbmﬁ% ﬁqfﬁhyn?rf‘moﬁ ARt r i azol yI

tetrazolyl benzof uranyl, benzoxazolyl, isoxazolyl, |soth|azolyl

t hi adi azol yI Andztbfrr(gphgnﬁtomnoemdsaiwmsoéifpmfulﬁr@)wwermﬂém Ha dr opyr anof ur anyl ,

Pflngglt EL?DhSBMht;%glﬁlkﬁaE Razeyby., D[@(dé)mb)@% 1cmfé2£1912©d=@)-y|mﬂérﬂ&|@dr%l | nylﬂ?el nyl,

t hi anor phol | n%}Ft =5 le a]}z{ﬂir? dgﬁ?f%n Oglfp?(sah rag e?rrocﬁ&eh §)?r nog”

t et r ahydr oi soa-embﬂ_ra e, coq‘éaléammsm%gxhetemmxwemhﬁrsm%}an@qpend@m anyl ,

di oxol anyby  ieficted fryfirndidyen pReRY by sutfed m&iamdjsaemﬂaafmymetztneﬁmmﬁlr opyr anyl ;

wherein Gis gphhanaldy cI?ﬁ‘ fs%%%%%%}’é@{ﬁﬁ %h%hfch}tggfw&%%{dé’ further

substituted on one or, or r S selected from
thi azol yl, i nfEPEYFne BRBbSS 9316 méspa’eﬂeaf}smew §9;Paﬂ9g§n OxyERR 9% SRy | |

opt i onaIIy substituted on one or nore ring nenbers. A suitable group of .
conpounds ar eAlQSR g6 %m-,%u&is aieqmylz&mfo&aas o%ﬁﬁﬁhﬁ BRerkif R, ﬁ%‘ogen R3 is

| kyl | d | ?1 10
NOEMAER Bbont 827%3’&@3% et s RRAAAS e B confihlope RGO BE R0l (S
i sobutyl. A stich @pensndsrByisslesied Sompdagers oxteen @qﬁiéglélrc@mmwersthﬂﬁet or mJI a (1)

as a salt, wheacietynfthe definition of R; is further substituted on one or more ring members,
whereby each substituent is independently selected from Cj4alkyl, hydroxy, halogen,
optionally mono- or disubstituted amino and cyanogen; preferably the substituent is
30 selected from methyl, ethyl, chlorine, iodine, bromine, hydroxy, amino and cyanogen.

A suitable group of compounds are those compounds of formula (T) wherein R, is
HCtIC]_Galkyl, Hetl, wherein said Het! in the definition of R; is monocyclic having 5 or
6 ring members, wherein the Het! contains one or more heteroatoms each

35  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, whereby each
substituent is independently selected from C;4alkyl, hydroxy, halogen, optionally
mono- or disubstituted amino and cyanogen; preferably the substituent is selected from



the salt is selected fromtrifluoroacetate, fumarate, chloroacetate and

net hanesul fonate. 5 An interesting group of conpounds are those conpounds of
formula (1) having a fold resistance, determ ned accordi ng HANOVEMBER 2005
herein described, in the range of 0.01 to 100 agai nst H V species having at
| east one mutation in the HV protease as conpared to the wild type

sequence (e.wp odBSAE32, KO3455, gi 327742) at a positi onﬁerlfﬁ,%(% ,from10 10,
71 and 84; in particular at |east two n%,ltations selected from 10, 71 and 84

are present in the HLV protease; in p'é ticular the conpounds have a fold

resistance in the range of 0.1 to 100, nore in particular in the range 0.1
to 50, suit akhlethyi,ethilehlorargedife, Broine, BHiroxyAmingendreaanogdrg gr oup of conpounds
are conpounds N 1-8, 10, 12-13, 18-21, 23- 24, 34-37, 39, 42-50, 53, 56,

compounds. ar & Lo b0t o ghERE g HOYRIL AR do B o 59 and
u | | N L=, 5O, .21, , : - . ,

61 as di scl o®dgeinsad ﬁié?ilﬁl:{é“fyéﬁ‘i havipgérie ?Q)H’.lg I?ﬁébaf%g'gﬁf“?g}? %I%sCSnt,&l&ﬁcer ns a
phar maceuti cahe crongrekdtérbaemsxesisinddpendgnityf sectedfromd nPOgeh, epdesdngn conpri si ng,
(a) a conpouBRdnRSy phALIRE the Hbt'aRYetPbf Mk R} BBrhitbRts fliher GiD}itGBEODENe OFDT €

har maceut i cal |y accept abl.e ter-sol.ubl e .pol rs. irt j-C , the

(IC:)orrpoundu : sTQE "é%gbf’éagfnﬁ’o%%ﬂ ﬁﬁ%&ﬁ% Skfldiqtg,lg(%lj é—{ﬁgﬁ@’selﬁ%&% bé’g‘!k%& 48- 50,

53, 59 and 6hydrogphalessicntionglly mopgtoe fisehstitaisd amine pytheyanGeas Pradasdly

hydr oxypr opy theetiyteslid delets@from pRtiyy eyl gifdrne) ibdlas) Brogmiephydamdy, wi th vinyl

acetate QB aliban PR RO RERa! BhELA3LLA0) BIALIRAGKLORL | C broper (| es
ormu : 0 at

are those of ) ntal ni ng ast one substituent independently
sel ect ed f r offledtdion mtrogep sHAE €O/ pyri di ne. 30 The conpounds of fornula
(I') can generally be prepared using procedures anal ogous to those
procedur es dasaftibiegoupbf \W@nahD60300se\MnSah BT tmulQY) $GE284,8s HA) 96/ 28463,
WO 96/ 28464, ,WO.06/:2846% And. W, 974 R7S 1d @3 BaS LRRipEgCedur es to
make t he re"‘/}e{\%ll?te colnpound%qafee ggsccggﬁﬁgﬁage?&w.l Ibq[irllg é%f ?ﬁ’e répar ations
descri bed? beP§weoHH ‘}nééil‘crf‘?%hetﬁ‘i%ta’ﬂ&f@ rgdsPepeenily ileoted Frop g ke nedi um and,
i f necessar yoxsfger ttienlfigliniphitiedardiocidet dinoigty obtheBs Addaloogd sghegener al Iy known in
the art suclbasuted O o268 HBlLarb8X htbRE, WHeRby &kl Silbgitidnf Alikdependbdiiyt Ur ation and
Chr oML 00F AP I ecte T RS, bt MDY VRIS O 0l o050 O B R b Ping @1 S O3H - 18

cyanogen, preferably the substituent is selected from methyl, ethyl, chlorine, iodine,

20  bromine, hydroxy, amino and cyanogens; in particular Het' contains 5 to 8 ring
members; in particular the Het' moiety has 6 to 8 ring members wherein Het' contains

2 or more heteroatoms selected from nitrogen, sulfur and oxygen.

An interesting group of compounds are those compounds of formula (I) wherein R; is

25 G or G-Cygalkyl, wherein G is selected from thiazolyl, imidazolyl, oxazolyl,
oxadiazolyl, dioxazolyl, pyrazolyl, pyrazinyl, imidazolinonyl, quinolinyl, isoquinolinyl,
indolyl, pyridazinyl, pyridinyl, pyrrolyl, pyranyl, pyrimidinyl, furanyl, triazolyl,
tetrazolyl, benzofuranyl, benzoxazolyl, isoxazolyl, isothiazolyl, thiadiazolyl,
thiophenyl, tetrahydrofurofuranyl, tetrahydropyranofuranyl, benzothiophenyl,

30  carbazoyl, imidazolonyl, oxazolonyl, indolizinyl, triazinyl, quinoxalinyl, piperidinyl,
piperazinyl, morpholinyl, thiamorpholinyl, pyrazinyl, thienyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, B-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;

35  preferably G is selected from thiazolyl, imidazolyl, oxazolyl, oxadiazolyl, pyrazolyl,
pyridinyl, optionally substituted on one or more ring members. '

A suitable group of compounds are those compounds of formula (I), wherein R, is
hydrogen; R; is alkylaryl; and R4 is Cj4alkyl; in particular, Rs is hydrogen; Rs is



R2 OH (a-3) NN R4 H The 2-am no-6-chl orosul fonyl benzoxazol e derivative
(intermedi ate a-2) was prepared followi ng the procedure described in

EP- A- 0, 445,926. Internedi ates a-4 were prepared by reactind0NOVENMBER2APS! e
a-3, prepared according to the procedure 5 described in W97/18205-and al so
depicted in schene B, with an internediate a-2 in a reaction-inert solvent
such as dic ane, and in the presence of a base <
triethylaniﬁ%ygﬁggé{ | ow t enperature, for exanple at OC?H%EEQ 8%2group in
the internediate a-3 is a protective tiért-butyl oxycarbonyl group. It may
conveniently be replaced by another suitable protective group such as.

phtal i m do or | J . 10 Internmedi ates a-4 maybe deprotected with
an acid such %%%f%%#%’?@o% cidin isopropanol or with trifluoroacetic

aci d depending on the nature of the amino group in he 2 posit.ion of
benzoxazol e, 4 fitablg giopp pf wmpeyade pe hosrmagmgs ﬁ‘ip fﬂwae(&)c?ﬁ a @E‘é(ﬁ%?mand

di oxane, thushduakpatiettgd o itdiveroasthta fignagetd; chlGaawcdtaterinémethetieaf fonge.5 nmaybe
further rxacted with an internediate of fornmula Rl-L-(leaving group) in the

presence of %ﬂﬁéxt%sén% é%%l&ﬁbfééaﬁohﬁcﬁtawi@%&?poﬁﬁdarof%ﬁﬁbgb Bavin@ 2@6AEr ate a
&

carbamate) and. optiqnally in the presence of. o

1- ( 3- di met hyF%ﬂﬁ%% % 6—qu§9‘é¥<pr% GG TR AERSLR B e O ;g%DC) and
1- hydr oxybenZ60 rgazmsbli B/ {peldBThaiibe rt leral doo xplafion ndhedEl M motepspesrcamgarath am de) or
an al cohol s4@h w8 tpRsbqubiee 22 383U Ko 53, & UL 17ab) £ 2 f@ti6e BilectddEHdAS

di chl orongt h - thys . fornm ng. .internedate - i rly,

i nter rredinlg)t ega’(‘?fI af’%g%ﬂ.ﬁ’ 8@%’3_136%%1834%9'%%10%%1(@8%%1@?@7;1 %hq‘ %rgtf%er react with
an i nt er medi &resenyirgthe AT piateeys; @vertigeyr tot coppands havg adddissisiaiss e f ornul a (1)
wher ei n bot h riRge af@1 136108/ Bore My shitgRNin Crratpe OQrte p@ seithbigathe gapsd.ytd o t he
procedure deseri ' ands s B RYisPe -0fio R5-19r1384 45 repl aced by
a suitabl e pr%gt' é@?ﬂ?}&éﬁg g{%ﬁﬂ%@ﬁpas, S N 2002 W6 057 002595

PCT/ EP02/ 05224 34:3793% #21ip1%d; >tans-at & dsclosnd 1 fhe 2167 BXSPESFbonyl group. In such
a case, déprotection may occur sinultaneously with the deprotection of the
ni t rogen at o wratlhgoleéitcolramuhdsire eongfounds N8 1rip b-SclA, 81, 28, 38, #ufibed, of

i ntermedi at es3 &9G,$EpLd diRG<EHL Selitst HGRdod. N t he foregoi ng preparations are
known comnpounds, while others may be prepared according to art-known

met hodol ogi es,; of preparing said.,or simlar conpounds. Sche B 10

It er medi at o 1B ERISR Fsd RGP P Te SRR SO e e A mmy be
prepar ed 28y digprisierycompriang e aPmperndyas daimrehinRgy peclam litpftl8r(rbefie®Ce b-1 in a
sui tabl e sol w@rd phaticdtedisally SoprabRanat-soltitle Sjissie IibpartnRf ticatBpowndl | y pure
conpounds of ;f QU FoR comfHufid RN Y, £BIA! 588 156 434550, 53, 59 and 61.

Conveniently, a water soluble polymer includes hydroxypropylmethylceltulose,

polyvinylpyrrolidone copolymer with vinyl acetate (PVP-VA).

25
Compounds having interesting pharmacokinetic properties are those of formula (J),
containing at least one substituent independently selected from thiazole, imidazole and

pyridine.

30  The compounds of formula (I) can generally be prepared using procedures analogous to
those procedures described in WO 95/06030, WO 96/22287, WO 96/28418,
WO 96/28463, WO 96/28464, WO 96/28465 and WO 97/18205.

Particular reaction procedures to make the present compounds are described below. In

35  the preparations described below, the reaction products may be isolated from the medium
and, if necessary, further purified according to methodologies generally known in the art
such as, for example, extraction, crystallization, trituration and chromatography.

Scheme A



15 is enantionerically pure. If b-1is a mxture of stereoisonmers, than h-2
wll also consist of a mxture of stereoisoners. One particul ar exanpl e of
preparing intermediates of forrmula Rr-L-(leaving group) as 10NQVEMBERI2H0S A
is depicted in scheme C. Schene C CH3 CH3 NO, -)0- O-N N02 O-MN
QO CH2- CO2A 20 CH3 ' CH3 The conpounds of forrmula (1) may al so be converted to
the correspqriizogsdy- oxide fornms follow ng art-known pregpgpgs:15or
converting a trivalent nitrogen into itg. N-oxide form Said N oxidation
reaction nmay generally be carried out by reacting the starting material of
fornula (1) with an appropriate @fganic orgjnorganic peroxide. 25
Appropri ate inor, i [gér oxi des com_glg% exanpl e, hydrogen peroxi de,
al kali netal o@% alkal i gls @Bf oxi des, e.|g. sodi er oxi de,
pot assi um peroxi de; appropri &s organi ¢ pey oxi des |may co e peroxy acids
such as, for exanple, @0 NOVEMBER 2005 WO 02/ 092595{ PCT/ EP02/ 05212 -20

ey acid or halo substituted benz ng‘if‘al(r xekc acid,

ecar boper oxoi ¢ aci d, perfoxval k{moi ¢ aqj dsi e.g.

per oxoacetic aci al | cyl hydr oper oxi des, e.g~A entt but 9% H))}/‘dr oper oxi de.
Sui t abl e sol ve%{: ,g,r exrrplrltse, w%(tmte\(;, Iome;esgl kanol §;3%e. g. ethanol and
the |li ke, hydr@carpons, € 00| HERE, Ke g R-butEnone,
hal ogenat ed hydwe oc@ béns, - Npaiucﬁfoltlane’ha e, gndq@zs}e%—bsf such
sol vents. The present compounds, can thus & used in, intls, preferably in
manmal s, and in particular in humans as pharmaceuticals per se, in mxtures
with one another or fimyzthe 10 Form of pharnmaceutical preparations.
Furthernore, the pr t inventYon relates to pharmaceutical preparations
whi ch as active cdnstituents contain an effective dose of at |east one of

the conpoundsof, S i addition to custonmary pharmaceutically
{:15 @ iNZi—at—i-as. The pharnaceutical preparations
0% b ight of a conmpound of formula (1). The

i nnocuous exci pi entslan
normal |y contai netg. 10?0
phar maceuti cal preparationd*®an be prepared in a nanner known per se to one
of skill int i : Of d of
formi a (1), Peooiie E%ﬁlffqog*al?;%?%%ﬁﬁ%;%geE%W%‘%%Z%te?fﬁﬁd&?%ﬂ s ca
exci pi ents an@le¥ingihgpracefuredesgivad i HP-484 i p-ef: TRFrmedidtss Adte5n wit h ot her
phar maceut i capreifedaytéaviingcapipeurdsic 2, ereprralghtrdingtodhepreesdtrabl e

adnmi ni straf i ofsdiBEdnOVOHDSRBE ahOLY de¥iBeE A sSitthe BN OMn BLinkR6kiASaBina

phar maceuti cal 1N huga?q r;gdl gl n&c [ Vga%;e” nﬁ\% nedi ci nﬁ. Phar g%(r%eutl cal s

whi ch cont ai & CEHEGINETAEEs Y 1n}8°“61 & PRHE PR 288 SEHA ni st er ed
oral |y, par entiefhgpnipe agd 4 low {epperaeon oy etagplepsd’Ca Thg Bopgropmindleat i on, or 25
topical ly, theteprieafa6ra-B0 agfistedtive tefafutylyxyddeiony getepe e yicornieits, tendi vi dual
case, e.g., ttjgﬁaced by another suitable protective group such as phtalimido or benzyloxycarbonyl.

benzenecar boper oxo
e.g. 3-chloro-be

10  Intermediates a~-4 may be deprotected with an acid such as hydrochloric acid in
isopropanol or with trifluoroacetic acid depending on the nature of the amino group in
the 2 position of benzoxazole, in a suitable solvent such as a mixture of ethanol and
dioxane, thus preparing an intermediate a-5. Said intermediate a-5 may be further
reacted with an intermediate of formula R;-L-(leaving group) in the presence of a base

15 suchas triéthylamine (for alcohols to generate a carbamate) and optionally in the ‘
presence of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloric acid (EDC)
and 1-hydroxybenzotriazole (HOBT)(for carboxylic acids to generate an amide) or an
alcobol such as tert-butanol, and in a suitable solvent such as dichloromethane; thus
forming intermediates a-6. Particularly, intermediates of formula R;-C(=0)-OH are

20  suitable to further react with an intermediate a-5.

A convenient way of preparing compounds of formula (I) wherein both Rs and Rg are
hydrogen can be prepared analogously to the procedure described in scheme A, and
whereby one of Rs or R is replaced by a suitable protective group such as, for



particul ar course of the disorder to be treated. Oral admnistration is
preferred. The person skilled in the art is famliar on the basis of his
expert knowl edge with the auxiliaries which are suitable faqoNOVYEMBERR005
pharmaceutical fornulation. Beside 30 solvents, gel-form ng agents,

supposi tory bases, tablet auxiliaries and other active conpound carriers,
antioxi dants, dispersants, enulsifiers, antifoans, flavor corrigents,
preservat i ve¥O0 VPG | i zers, agents for achi eving a depotCTEM¥ER12 puff er
substances or colorants are also usef-i3-. 35 Due to their favorable

phar macol ogi cal properties, particularly their activity against multi-drug

resi stant Hi \gxﬂrpgé%&%?g :gﬁ?jlm\{); gga%@%g?nﬂ%u f ed@m&ggﬁ mhjpvention are

useful in th t nen ecte dfor.th

prophyl axi s 8% ﬁ@@éﬂnewmwm&%@yetw ﬁté’rnéﬁoge%ﬁ g%h}&i’élgﬁlldef’ﬁe present
i nvention mayhelsletslef ul in the treatnent of warm bI ooded animal s infected
with viruses whose existence is nediated 10 NOVEMBER 2005 WO 02/ 0_92595

PCT/ EPO2/ Q5242 5. & e&x@dx%@ﬁ@%@%‘cem‘éﬁ@se@E@ﬁl@ﬁ)’?&oﬁi PYIBatidRRg tions

whi ch maybe revente e onpoun e present

i nventi on, °£F1p9“56r’l@|‘1‘? Ptgﬁémﬁ%%%r?%?f@&ccogﬁ{%mﬁft\]@%% ot her pat hogeni c
retrovir usesmeihnd:dlogi@ oApR@yrindbdderrsghite eenwongsl ex  (ARC), progressive
general i zed | ynphadenopathy (POL), as well as chronic CNS 5 di seases caused
by retroviruses, such as, for exarrplsé 8B nedi ated dementia and nul ti pl e
sclerosis. The corrpounds of tAm\present imwention or any subgroup thereof
may therefore be used as nmedl ¢f/nes agai Rst/above-nenti oned conditions. Said
use as a nedicine or nmethod o 0 treatgrent\conprises the systenic

adm nistration to H V-inf ubjecgs n amount effective to conbat
the conditions associated wyh N V and @t her hoReni ¢ retroviruses,
especially HV-1. Consequently, ghe corrpoundS)HofEt he present invention can
be used in the manufacture of (531 di canment g)uieful for treating conditions
associated wth H V and ot her “pat hogenic retroviruses, in particul ar

rosi stant. M Errpe b, ey T A
use of a con?)dgﬁ’ﬁ&nwnﬁ?fﬁ‘ﬂﬁ%{a felﬁl“g’an @%g&’o]u’ﬁ 5‘%3 }VFWSP%’@Snanuf acture

of a nedi camserrogagel- treating or conbating infection or disease associ at ed
with nulti-drug resistant retrovirus infection 20 in a manmmal, in particul ar
H V-1 inf ectinedaem'Eimsmantlbmericalmtré @mpahrsi of fohalles-2 e caly dreirdeddfod treating a
retrovirgd ﬂ%%tlbﬂ&ca@; e HSPRSGASRAM ARGl BBl badfslQong gs] St ant
retrovirus in ectlon co ,I‘ISI ng admnistering to a manmal 1 n need thereof an
effective anVdMxBFe o SEERSYURY of formula (1) or a subgroup thereof. 25 In
anot her pr ef @tamdicehbodmpient prefaniag prtemedisted affenila®)-I-@dazing group) 4she use of
formula (1) ugg({m%@yeﬁq,pgrd&;me&lgg&g%d n the manufacture of a medi canent for
inhibiting a protease o a multi-drug resistant retrovirus in a manmal
infected with said retrow rus, in p8etenetdar H V-1 retrovirus.

CHj3 CHj CH3

N - » O—N - NO; —» 0—N - o/ CHrCOR
—_ ——

\_/ \_/ \_/
CH; CHj; CH,

The compounds of formula (I) may also be converted to the corresponding N-oxide

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
starting material of formula (I) with an appropriate organic or inorganic peroxide.

25  Appropriate inorganic peroxides comprise, for example, hydrogen peroxide, alkali
metal or earth alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; .
appropriate organic peroxides may comprise peroxy acids such as, for example,



30 In another preferred enbodi nent, the present invention relates to the use
of formula (1) or any subgroup thereof in the manufacture of a nedi canent
for inhibiting nulti-drug resistant retroviral replication,10iNOYWEMBERWA0A6
H V-1 replication. The conpounds of the present invention may al so find use
in inhibiting ex vivo 35 sanples containing H'V or expected to be exposed
to H'V. Hengg {ngg Jresent corrpounds may be used to inhihit HlV present in a
body fluid sanpl e which contains suspected to contain or ]be exposed
to HV. 10 NOVEMBER 2005 WD 02/ 092595 T/ EPO2/ 05212 -22 Al so, the

conbi nati on of an antiretroviral conpound and a conpound of the present

i nventi on caretrensusbsheasoia anédi bdlmebstifltershentdnecagopsrexdic daanyemt i on al so

relates 10 as AAdELEOMALILNT:GR hatx GAIRAUASKOL ¢ Ibxbi:BRABR, | nVent | on,
and (b) anoth

ntire |raI a d preparation for
si nul t aneous 2 ﬁ%’@ﬁ%?%ﬁ“@“‘iﬁs %5 %bﬂ@ﬁﬁ%? eEPg‘éja ﬁ“‘fa?’geaﬁf’hﬁﬁf mjg’ff BEPGi r al
i nfections, |mtepa¢vrarallcb1&>is e.grethanel and thalike hydrodarbons feec tolusns keiptteh, mul ti - dr ug
resistant g etlO¥hilPas halbPdhated hPd-6QIRAL «. g/rdlém&@hethﬁn\l and Afi@6ked OMGeh Or the
i nfection and di sease associ ated with H'V infections, such as Acquired
| mmunodef i ci SHEHS Syndrone (AIDS) or AIDS Related Conplex (ARQ), the
conpounds of this invention may be coadm nistered in conbination with for
i nst ance, 10"hbplnmlfr@ﬁipﬂlmdbp@dgl§ begipadhin ardmals, preferldinpl mamgdy erdid sul f at e,
suram ne, pobyaailenShunsab Mmﬁ%@?ﬁ@séﬁ&mx&&&v&%mfaﬁ&e@mmm bitors,

such as, for hel i x, D peptide ADS-JIl; co-receptor
bi ndi ng’ i Hhi 6%8%?@!‘&?‘%6%@ ;I%grmé%s(arrple AM D 3100, ANA-3465, AMD7049,

AMD3451 (Bi c§cl ams), TAK 779 SHC-C (SCH351125), SHC-D, PRO 140RT
i nhi bitors, e, thegiresstARSREOD PlateR iR pbEmarRYtieat PisPE ARG ¥ich At | eosi de RTI s,
such as, for aﬁwamﬂsﬂuexﬂc'BntaﬁuTﬁ efRENe ddIPbf at ¥t one Abthe antigounds BE, DAPD, dOTC,

DPC 817 nu0¥&ﬂhﬂag§ﬁﬁhﬁonm@toﬂéﬂyrpg%a@eﬁ L OCLFNE&CIpP\{ %’ﬁa(tenof ovir);

NNRTI S, ch as ex Vi I ne avi rdi he, favir 8 and
00 T1 BV PORISEEF (5 PO LA ROR S PP ol ST BT O 781, U
782, Capravi npmoumf@@mla@@lﬁshLprm@&cacbbampﬂmddeaA SJ 20 1366,

TSAQ, 4"- deaphiat Bdwh t&\/bﬂeﬁﬁ,smm{p@@%&;or@}mgpddelamhd@bﬁwfﬁ such as, for
exanpl e, SP1093V mfl%]fo TAT. | nh bitors | e, RO 5-

3335, K12, |{(SPOURNHdg SR, Hadndrilhahi 8. Rty R %ha‘m?ce‘?ﬁ 708906, L
731988, 5- 18’@£l’lenﬁ§r36@fé’a%’éﬂiaﬁ?ﬁ aﬁii,tlét%%mdsla@hmh@aﬁwtbea%ﬁﬁp %ﬂla‘ﬁWﬁabnaw r and
prodrug GUdO0&tive antpotiaie) dre broegHt inkea suitabls abpihiseation fornndidesayd form | opi navi r,

pal i navir, B, 1) r, AGl776
mozenavir . é’%%%%(éﬁbeﬁ%él%gé\l ; g?ghcaﬁg%%g%me@%é%?eﬁ f?‘%%%‘k PD161374,

PD173606, PD177298, 78390,. P131783 PNU 140135, TIVC 14 masl i ni ¢ aci d,
U-140690; gl %‘@5‘@%??‘&’("?16 %l‘i%ﬁﬁ’i‘tblPtaG?@Po%‘g?:or‘iorg’s“g i g“?“é’)?%ﬂ?ﬁl ‘ast anosper mi ne,

deoxynoj i ri mdiimigere@oraliy\pacotetsilpatg, Griramenpusly retaily, b;sasb%atpn@m de a

synergi sbsc ghkast ﬁhe %n%@xcmﬂnrsahnonIbaﬁg@splsﬂdehe/onaﬂéimuﬁ/ﬁiua%&@ce g?lttﬁéi synpt ons

ma'y be pr evenatrt?cgﬂar course o?ﬁlteld%logdzr %dgea(tee% 0?41 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

30 solvents, gel-forming agents, suppository bases, tablet auxiliaries and other active
compound carriers, antioxidants, dispersants, emulsifiers, antifoams, flavor corrigents,
preservatives, solubilizers, agents for achieving a depot effect, buffer substances or
colorants are also useful,

"~ 35 Due to their favorable pharmacological properties, particularly their activity against
multi-drug resistant HIV protease enzymes, the compounds of the present invention are
useful in the treatment of individuals infected by HIV and for the prophylaxis of these
individuals. In general, the compounds of the present invention may be useful in the
treatment of warm-blooded animals infected with viruses whose existence is mediated



el imnated conpletely. The conmpounds of the present invention may al so be
adm ni stered in conbination with 35 inmmunonodul ators (e.g., bropirimne,
anti-human al pha interferon anti body, |1L-2, methionine eukephdNOWEMBER 2005
interferon al pha, HE-2000 and naltrexone) with antibiotics (e.g.,

pentam di ne isothiorate) cytokines (e.g. Th2), nodul ators of cytokines,
chenoki nes or the receptors thereof (e.g. CCRS) or hornones (e.g. growh
hor none) t o WOZWIEVBER 2005 WO 02/ 092595 PCT/ EPO2/ 0521 2CT/EB:23HR| or at e,
conbat, or elimnate HV infection and2i-ts synptons. Such conbi nation
therapy in different fornul ations, may be adm nister ed si mul t aneousl y,
separately o uenti a ternati y be

admi ni st er ed]g}éigI ‘g%?fdﬁﬂﬂmél %h%/B?Oﬁu?eaelniZ%ﬂe v%d\{t}on ﬁlh}?u& cetpl’ \%en%n O{rrgdl ents are
rel eased froﬁ@ﬁtddéﬂlﬁldhwmwﬂdﬁoﬁh%mmﬁﬂtlamémPsyefé%uYst?@lFSb’@@P&S&ma%e conpounds
of the preseplih HIV &iH dtR pdiBdgestt ﬁe&ob@s@éjﬁ?cﬁlﬂ@memslre@aﬂéﬂhoﬁ@wxon with

nodul ators o OFI za f. t drug to an
i ndi vi dual . @@h@ogesﬁ%’aﬁn&%ﬁng&me °P3Q%n‘% ésc‘g L Q:hlo ere with the
met abol | zat i diseases causgd ORI, syehed. %‘SGWP]GW Wé‘aﬁémeﬂgéﬁ%d nodul at or s

i nhi bit cytogbrigreclB4&d). |t is known that several isoenzynes exist of
cytochrone P450 one of which is cytochrone P450 3A4. Ritonavir is an

exampl e of erAdULaLaL, fgﬂ?ﬁ&m ﬁ@&arqggf %oupqxé@ocfmrl{ger&édé%e sgHch

conbi nati on t era or nul

|stered
si mul taneous?“;f“dé‘:é]ﬁé?é’t“é"i OBrmEAEGuR P i"?”ﬁ %@F@Pﬁ%ﬁ“P‘?f%‘F‘?“%ﬁg ofconbi nati on
may be atlri nirstreenéechogsisa te sygjénsic admimistrati andnfI atnéaced yultjénds @b kmeunti ngr edi ent s

are rel eased.fomib Rﬁnﬁa%%@xﬁhbﬁ@as%cﬁk@dtvﬁﬂ@m%ﬁd’otﬁ& %egén&t ely. Such
as t he conpound

nodul at or may be adm ni s f{g? a;é dif iﬁ ]
of the preseR iR 2P éf Pﬁsﬁg c\%?%’ﬂ ci’f e’P&eSS‘F 1§V§8 *"hodul at or
vis-a-vis th@nzgu@émmwmmmf agp ntjupafid firitsptingreoniditiensor : conpound of

the present dsEo¢RikivetR)HIVSnd dihdr p@ﬂhog@mmovmeﬁ i Rlable@icidie@ts atio is 1:3 or

| over, Si’g t 6\% %l%opgea{éﬂ% %a%eﬁt?m%ec A Ir]g lﬁ)%gfesﬁgnt%lgu ?.bl y the ratio is 1:30

or |ower.” For an ora mnis or m ~comnpoun the present
invention are mxed wth 25 suitable additives, such as excipients,

stabi | i zers 1B Prevared egpodirasnt<he igrentipn Fiais to tBussehmeomrond ofeformipds omar y
net hods i nt qDtdnensubgraily teerachiin thie stanafbdtan of ometicamsuidby tegtiigadr]l et s, coat ed

Labl ot . arclyf AL ESin BB R By ALbuS Ok OBl oo of
pot assi pHb$ BWHF@E IW%QCB%EHWQJF%%%‘§ mafg e@ﬁonga gf“??caul ar, corn
starch. | n trhétsodod treating e reowipd irdtdtion oc adistaes a@@lcmleédw@@mémiﬂigot h as dry and
as noi st gr %Qdiétﬁﬁretr&dhis@Hé&io@édrﬁiar@iﬁ@'a&lhﬁﬂieﬁng)tb a SR iSnedl BheleBORL abl e or

animal oils, e&CE agun§up ower doofjformula(igorasu;éﬁr lr%ihl fSw tabl e solvents. for
aqueous or SPE S0t WHPSHE A e Wat sugar sol uti ons, or

m xtures_ thereof. Polyet hyI ene ghycol s .and. pol ypropyl ene_dl ycoI s are al so
useful &% f JPerRsher BRFPPY GPPadindod the Rseshrt invarlion rlaestafieose pldpmila @5

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.

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

The compounds of the present invention may also find use in inhibiting.ex vivo

35 samples containing HIV or expected to be exposed to HIV. Hence, the present
compounds may be used to inhibit HIV present in a body fluid sample which contains
or is suspected to contain or be exposed to HIV. |



For subcutaneous or intravenous adm ni stration, the active conpounds, if
desired with the substances customary therefor such as solubilizers,

enul sifiers or further auxiliaries, are brought into sol util0rNOYEMBERSI00S5,
or emnul sion. The conpounds of 10 NOVEMBER 2005 WD 02/ 092595 PCT/ EP02/ 05212
-24 formula (1) can also be Iyophilized and the |yophilizates obtained used,

for exanpl ewd Qlyossh€ production of injection or infusio ations.
Sui tabl e solvents are, for exanple, water, physiologi caﬂpCTZ‘% ﬁs’é *sol ution or

al cohol's, e.g. ethanol, propanol, glycétol, in addition also sugar
sol utions such as gl ucose or manni tol sol uti ons, or alternatively 5 m xtures

of the varioussosmt M&ﬁﬁ&uﬂ?ﬂﬂ@@ﬂﬁ@mm &@iﬂo@d&h@&ﬂ&ﬁﬁﬂh&@ﬁheﬁr@%ﬁul ations for
adninistration i.n th er gs r npl e,

sol uti ons, sﬂlglf)neﬁlﬁ’glc e%eug?‘{naér?‘ut? %é,? &]ﬁgres&tﬁ@m sgls?ltepa?%?gr(r%l a (1) or
their physi op@gmﬁamtaympgs(aéaamz@ugchoﬁtbeprnseatlpm iorp e (b) ®athey acceptabl e 10
sol vent, suc Entﬁ@:o@irﬁl&ﬂaﬁbo&ﬁ 4@ cErfibin€d prépabatish Eb"r@u@ltalﬁblzﬁ’shs@a’aweﬂt s. If

requir ed’ the quén%a l %{t e%gne%%}'r&l‘o%gal%g %ﬂ%a!rﬁ'cuﬁprl}}

phar maceu i cail aux ers and stabilizers
as well as amé‘?céwlwlﬁ‘ﬁtlw@wr’ieséﬁtﬁ@i&@H&Y%‘F?Soﬁhu%@s‘lo@ﬁﬁroifF‘?a Wt ains the active
conmpound i n &feoasenithaihfeotibnlahd tseispassoch ataitvathyHIV. idfettivns, 50&pasi n parti cul ar

f rom appr oxi Kg(},ﬁleg Qm§notd9%§?n{{$ @%dwe}%ﬁbs)]o? ABs R@ﬂf’eﬁ FBB fm@(@ &%ege
ey

solubility and/or t st abi nds o

phar maceut i c‘aﬂ‘“ﬂt’bﬁj f-bt‘gl IGHELion BagRE o Rs It Bganbizaton VaRgrgyi s o0- or

y- cycl o- 18exbinding inbibitbisesurh abefor mmpiﬁeéextrm sﬂfatcmu@mmﬂemlsarmmhola}bleal cohol s

Eni)y i rrprﬁve the, PI@@-IS@'BM§~9’O63-R1§l1/ot9fnh§lﬂ&sS§1@Ip&sl fowxaglfmet 4tp,@o fmmosmds of fornula
in phar 0sitio i on eous

conposi ti ongﬁq‘ﬁglé‘pteﬁbdﬁ%g)ﬁcﬁ élglt‘bltoﬁsozfjﬁ( g’§ e}éal’“g’ 0 Viously nore

suitabl e due3108, AME- ?465114811’1@5%‘@61%3&51 goyeksms), IpK 7RBp¥eG at e cycl odextri ns

are a-, (3- CHB5CG), SHExD HRTS 140RMSHhibitors kitras, f&ﬂﬁlarﬁplxﬁﬂscaﬁéthﬁﬂs t her eof

wher ei n e r ose units 25 of
the cycl ggexgr5 %glécqésoahpﬁirﬂyﬁwwf&e&gﬁ%%%kﬁfb rt| cul ay]lcy met hyl, et hyl
or isopropy bacgvip FTFa]H b 4P T DR &l srcleati 6§<> Vol eXeEplRy | |

parti cul ar | yP¥Midr MA (endfytin); MYRTBxspph apdr emnpﬁn;dermgabutdyllawdme
car boxyCl. 6adei)ienz, Bahd bey resd @hvﬁ@ﬁlmwﬂﬁh@i‘tv[cﬂlzs @@M%yﬁﬁmh

d - 6al kyl - rticul C y yI 6a| | cyl or
car boxyd - ﬁ@c@%fg%? %ﬂ%’%ﬁtﬁ%%éégr% ré%é% (Ab T or
car boxye2hox33680r %%Wﬁeamﬂ%W@M by MY @M 8 6RIN sl I mgbd!itt)ﬁscﬂlﬂﬂar ly
2- ac(eg yIchypxsoxpykxang&psmanmemaavaIirmlbax’alscmmsemeiﬁnpwﬂbos- sol ubi |'i zers
are Y ARt
2- hydr oxyet h{?gqghcﬁg?é&%%%%&t%ﬂs 2y a%:BQ gm{}??é Eg%(()gsg()% ]9%19[88 >
( 2- car boxyne @WS%‘?’SB } ﬁ(’@»%@ asaf?ﬂe’faﬁ“P}faF@Er@i}ﬂVﬁlandZPfh%g ngr opyI (3 CD
(2- HP- ( 3- CD)ritosddvir;ifiraeir,nequineeid, isditveir, deinatie paltydt, Biex186306, der i vat i ves
\gfnfe][ ein 24 |8astaviBpC YL DR pRnMA A 76 LRYRSViR (R385 g f4 §d Wi th
ifferent groyps. Shch.as, ,fops eXanple, 'PD161374, PD173606, PD177298,
PD178390, PD178392, PNU 140135, TMC114 maslinic acid, U-140690; glycosylation
inhibitors, such as, for example, castanospermine, deoxynojirimycine. :

30  The combination may in some cases provide a synergistic effect, whereby viral
infectivity and its associated symptoms may be prevented, substantially reduced, or
eliminated completely.

The compounds of the present invention may also be administered in combination with
35 immunomodulators (e.g., bropirimine, anti-human alpha interferon antibody, IT-2,
methionine enkephalin, interferon alpha, HE-2000 and naltrexone) with antibiotics
(e.g., pentamidine isothiorate) cytokines (e.g. Th2), modulators of cytokines,
chemokines or the receptors thereof (e.g. CCRS) or hormones (e.g. growth hormone) to



hydr oxy- propyl and hydroxyethyl. 10 NOVEMBER 2005 WD 02/ 092595 -25

PCT/ EPO2/ 05212 An interesting way of formulating the present conpounds in
conbination with a cyclodextrin or a derivative thereof hakl U@g’%%?p%d
in EP-A-721,331. Although the fornulations described therein are with
antifungal active ingredients, they are equally interesting for fornulating
t he conpounds of the present invention. The fornulations 5 described therein
are parti culV2'¥?SGitable for oral administration and comMpFi'deE?

antifungal as active ingredient, a suffjcient anmount of a cyclodextrin or a
derivative thereof as a sol ubi | zer, an aqueous acidic rredi um as bul k

liquid carri er eﬁcpl'dte bz?tl coeﬂ%da eé;gf?’ I \c/)gpmt g{l?%%tgmﬂguc ‘10 | f| es the

prepar ation O OS?'[I on. orrm e render ed nore
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t he present escribed in

94/ 05263, 15 f%@@%%%@i’ﬁﬁy %Ei‘%é%%@%ﬁ%&%%@f%%iﬁ%ﬁ%  ncor por at ed
herei n by °r efBruiArsgus] Njrseparael particular, the present conpounds maybe

formul ated in a pharmaceutical conposi tion conprising a therapeutically
effective anount of particles consisting of a solid dispersion conprising

(a) a conpoung, esmgo%mkal %&sm ﬂlwmemn Riapiley &radms@erecpﬂ%gﬁ £idh Gl |y
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or | ess evenlyotihéRusohenis &ﬁb@m@ﬁlb%ocmmﬂ&mat&gmﬁgﬁpﬁmm pi¥hep said

di spersion of fhe ¢o nts Is suc tem hem cal |l y and
physi cal |y 25S visk glrme‘cf)errelﬁsé)rem eﬁsoﬁsztf’%?ﬁ?f Oglﬁtﬁé(? Ogo%éws}mf%s of one phase as

defined in tﬁﬁpmmﬁwam&t@awsan@@mple oﬁmp@#ﬁ@r&ﬁm@b@@ﬁm\% to as "a
sol i d sol uti oytdchrdand P430 Shich tanthisatian terapy ie Hefereatifophysioagmagpst ens because t he

conponent;s t hapgish-dls Endl't'ﬁﬁk%h!l% séﬁﬁ%§&s?£kﬁﬁ}{9'mé&h§vei 0ffe organi sms to

which they are adm ni st ersjon” al so conprises
di sper si ons FPPEPAEQR @ay BE adopBiFEHs ﬁsoatﬁénglet PRI efe’h& ¢3g*d sol utions. Such
di spersi ons &gedivots acirenisedirony therdmplisi sabltageousisiof sparetelyr oughout or

conprise mor suéhhacmugﬂﬁr@ @§ﬁinnﬂ_l@t‘é‘reﬁ\@tttﬁésaﬁ@b%ﬁ@reﬂ%’tﬁb@@%he'c&nﬁéiﬁ?l@@& B bc ImeDs i's
S| 0 a. S

conveniently ar ent . vi

when di ssol vgﬁpFe © mfelb%oﬁ?de%ﬂ@y gg‘f ﬁ?lg}ggglgtc’?%}émog@?tﬁw%ﬁVISIg} “eferred

wat er - sol20bl eonproyedtbe pipsentiyenion(pedpsierarmpeipd oéthe piernbiaveptiopPyC.  HPMC
havi ng a met haxylciegmeee stfestisie rhtittis 0B of lo@sn, abt@wt&rﬁlotlm abeut 2.5 and a 10

NOVEMBER 200§>wer more suitably the ratio is 1:30 or lower.

For an oral administration form, compounds of the present invention are mixed with

25  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
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

30  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
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.
35

For subcutaneous or intravenous administration, the active compounds, if desired with
the substances customary therefor such as solubilizers, emulsifiers or further
auxiliaries, are brought into solution, suspension, or emulsion. The compounds of



WO 02/ 092595 PCT/ EP02/ 05212 -26 hydroxypropyl nolar substitution from about
0.05 to about 3,0 are generally water soluble. Methoxy degree of
substitution refers to the average nunber of nethyl ether #0 NOYEMBER2ABS
per anhydroglucose unit of the cellul ose nol ecul e. Hydroxy-propyl nolar
substitution refers to the average number of noles of propyl ene oxide which
5 have reactgf Wik each anhydrogl ucose unit of the cel lubase oplecule. The
particles as deflned her ei nabove can be prepared by first preparing a solid
di spersion of the conponents, and then 35 itionally grinding or mlling that
di spersion. Various techniques exist for preparing solid dispersions
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t he present co nopar surface
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mai nt ai n an efidtdn alwe sayescagenparch hctlecosd & enabiitol edgiond)analttG@fivalyn 15 Usef ul

surface nodi f&fuﬁgreggiqhg)&hbﬁ\égg,eﬁtg kohide those which physically adhere to
the surface of the antiretrovi raT11 agent but do not chemically bond to the

antiretroviral n Sui t.abl e surface difiers fera be sel ected
from known or § Hﬁiﬁ%fepi‘?fﬁ‘acquﬁ?ﬁ?&&ﬁiﬂé“?ﬂ“?g?rﬁa%@tfgﬁ@élm g‘ﬁg‘iﬂg‘iogﬁ?r%?ogﬁﬁch exci pi ents
i ncl ude var i osgraparey foe esyuplepyol@Dnsyvipensioas oneeiuizivns of they@mposds nét ur al

products and _shiAeh b pRElRiRoRHLLINR in MRdkhietRalychafsinoni oni ¢ and

ani oni ¢ syrfactants. . Yet ther i'nteresti r mul t| ng t he present
conmpounds bnvﬁ)‘l’1 Ve S’éChﬁﬁgtPar?ﬁ o 1°5§Im1’(5t8??ﬁg§1 ﬁﬂ%‘ﬁm&mﬁgwe R present
conpounds  ar efdirmeletigrona eledadditionylbircopiinlofher RBmpobuficE raaxibats apblayi ng this
mxture as a c@fbtahts AR 2HBENHIBIBH ds wioR adSprofdbis. ymlaqué}ﬁranaa conposi tion

with good bi 0%143%51 comglxs ﬁ'aaneggm?o%@vegso SLL VRS TARYLAELIGRh A i oh

is suitable for

admi ni st ratl of? °:85P?i't1 §m@@Hﬁ9¥W’§E¢ Y toa?"/t@h‘f’?léht rounded or spheri cal
core, (b)!d coating filmof a 30 hydrophilic polynmer and an antiretroviral
agent and (c) Ineoréeedd enbame thagolplilityraed/ot thy gubilitivaf the 'ccﬁﬂmumhiotfﬁimhelaf(blin use as

cores in the Sec8l ceﬁpa,sﬁtwngqtd%wméaage%tto Sy o TBL &L 3LR- ar e
phar maceut i cal, | acctgl%;llfgq e.and have ropy | 33;%‘??1@ mensi ons nd firmmess.

Exanpl es of s riyatiyey Al ‘S?rﬁg S?uﬁli’)?s S TAHETEAECEL® organic 35
subst ances, aswdubsldy edvénr ithdestabiitcofdes jowmpindesf foirere®fin piveaoitee of

adm ni stragi Oébn([)&}ﬁn&@pﬁfﬁ(é épaialfl@n@ déom&zﬁh §itidR Ead 8Bl QL of t6OsHBRL cat i on
and the |ike NOVENBER %9@? .PCT/ EP /0521% 27 Anot her
OIpounds are.o vxo more sm e O etk ifcrease wat TS ity
aspect of t he® present |nven 1'on “concerns a fi( T8 ftar ner conprising a
conpound of forrmula (1) in an anmount effective for use as a standard or
reagent in a Apwernagcygdedesliing g dgdt OF HErodgr e CRE); ar pihsrs 3rd BiX§Ht ent i al

phar maceut i cadthdrotherabtivitieteindny or poetof dsaydbkergipsf the ambiydioglubose Thitss aspect  of
the i nveng4 Onomcytﬂo@&h{nta?e HB&itkttd with Cy.galkyl, particularly methyl, ethyl or
isopropyl, e.g. randomly methylated 3-CD; hydroxyC,alkyl, particularly hydroxy-

ethyl, hydroxypropyl or hydroxybutyl; carboxyCi¢alkyl, particularly carboxymethyl or
carboxyethyl; C;.¢alkyl-carbonyl, particularly acetyl; C;_galkyloxycarbonylC).¢alkyl or
carboxyC_galkyloxyCi.salkyl, particularly carboxymethoxypropyl or carboxyethoxy-
30  propyl; C;salkylcarbonyloxyC salkyl, particularly 2-acetyloxypropyl. Especially
noteworthy as complexants and/or solubilizers are B-CD, randomly methylated B-CD,
2,6-dimethyl-B-CD, 2-hydroxyethyl-B-CD, 2-hydroxyethyl-y-CD, 2-hydroxy-
propyl-y-CD and (2-carboxymethoxy)propyl-3-CD, and in particular 2-hydroxy-
propyl-B-CD (2-HP-B-CD).
35
The term mixed ether denotes cyclodextrin derivatives wherein at least two
cyclodextrin hydroxy groups are etherified with different groups such as, for example,

hydroxy-propyl and hydroxyethyl.



5 pharmaceutical research prograns. The conmpounds of the present invention
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conpounds of the present invention. (Heff-ogs K, de Bethune MP, Mller V et
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erapy Is acute o ose O a conpoun
llt%' gf?‘fi%(f %BﬁmF%fpﬁ%ﬁ% PERT %M Poxi mat el y

r ophyl
of formula 35° 13051|t1ﬂ£ ?@%ﬁg%h’é“f@
75 kg in wei gfetididéspersiag cqueprisizg (a) 8 gorppetyhg offormpla @, g, (b)pmeﬁremansl y 3 ng to 0.5
g, nore pref eptaihycedticaly 40eptDQ water-sdiifle psipsascan be adm nistered in the form
of an indeei dual dose, or divided into several, e.g. two, three, or four,

i ndi vidual doggsSwer & SWE%EB#Q&EIJ%I ¢h O%é)%ﬁs %EASEB@%&%%%M%@

Experimental Part aﬂ) 1 m xt ure of
300 ng 5- hydr &RSARERY Oﬁ‘ipﬁiliﬁ@ 9 SGRRGRF ISPV CRHF ORI *Sdi chl or omet hane
was added 735dismygrsof mD@@er&Nstdy Suareherit thegditer campoumterepmpdfentsy Ween hour s

stirring at roQaiiRARAGANY tEndAtOE Giethitkat HB8xenIVa sShend&iNe enaiHyRca@t ur at ed
25  uniform or homogenous throughout or consists of one phase as defined in thermo-
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.

30 The term "a solid dispersion" also comprises dispersions which are less homogenous
throughout than solid solutions. Such dispersions are not chemically and physically
uniform throughout or comprise more than one phase.

The water-soluble polymer in the particles is conveniently a polymer that has an
35 apparent viscosity of 1 to 100 mPa.s when dissolved in a 2 % aqueous solution at 20°C

solution.

Preferred water-soluble polymers are hydroxypropyl methylcelluloses or HPMC.
HPMC having a methoxy degree of substitution from about 0.8 to about 2.5 and a



bi carbonate solution. After drying over MgSO4, the solvent was filtered,
whereafter 525 ng triethylamne and 1.1 g of internediate a-5 [R2, Rs and
R6 are hydrogen and 10 R4 = -CH2- CH(CH3) 2] were added. Afterio0NGVEMBER 2005
stirring the solvent was evaporated under vacuum Purification by col um
chr omat ogr aphy yi el ded 800 ng of conpound 3. Exanple 2 : Preparation of
conpound 5 'Awggé&u'@ of I g of internediate a-5 [R2, R5 and R6 are hydrogen
and R4 = 15 “"CH2-CH{ CH3) 2], 78 ng of HOBT (hydroxybenzot®GT4Z8Y95212488 ny of
EDC and 416 ng of 2-(2,6-di nmethyl phenoyy)acetic acid in 120 m of

di chl oronet hane, was stirred overnight at roomtenperature. The reaction

m xture was thep washed wt %. H sat . ..Na olution and brine. The
organi c | ayer %@%’Wgrgf)ﬁPﬁn%a&sg?%@%ﬂmﬁoeoss%%ﬁ%'é aré\ﬁ%%@ﬁtwe@ ' The residue
was purified gyubleoMsixyedagreat ogetipiop refds B the v/kragompiene ethy2ethetas obt ai ned
with ayield gbuR8¥serdesamahy@rcklucoRnuipas Bé telillo mANROHMoxf-pkepy@ M xt ure of
259 my I nt er nedi Al g o LBy TR ARG RE ALe Avaroaen A0d Bh Sy 02 CH(CTB) 2]
and 60 ngy triet yiuam ne in drc TOroﬁe?lhane SIS 6T ny 1-[[[[(3R 3
aS, 6aR) - heXahyate sReiebpith gch prhydnalugse it of gjcelbdesp aelacilexy] - 2, 5- pyrrol i di ne-
di one (described in W9967417). This m xture was stirred at room tenperature
f ﬁr 12 dhour STheAfattRles es\/@ﬁ@éd?ie'teﬁxﬁbme ceH pre@aeae Aangephnidgk sal@duced pr egsur e,
the crude pro . i fi . . npound 7
(969 30 Exanuifiiopt®ReRicee B0 B0 ye bk, bhighdl Aol B kT € o
289 ny i nt er mEgioat Echridey ¢t foR greping pelidaprsigetinclwtng Selcpusing R4 =
- CH2- CH( CH3) 29praynityidfandgolitidnedviaydrativn recli-axtrddi el bebrponetrhdne was added 176 ng
1-[[[[ (3R, 3 aS, 6aR) - hexahydrofuro [2,3 -b] furan-3-yl]
oxy] car bonyl ] pxy} m%héwsesﬂv%eﬂIt@ﬁmﬂateﬁepﬁe%§ana BchshDmYRRARF417) . This
m xture was Stléqt?gd at rggmte eratglrgiﬁeﬁ' or %.12 5 h urﬁfb Af.t er evaporation
of di chl or onetPRSFEIITR FBIOD PRVG G SH YRS Fedififr adsorpedeon 205 RSO ™ as puri fi ed
on silica, yiatantsyiRnst tagnapttainengitseiivg 28 1¢e@pagyiclebipe af lgssdifandBpound 8 was
di ssolhvgdu% N Wk é\ﬂﬁééélﬁé&iﬁaﬁ?féﬁbéﬁbvélﬂaﬁﬂcﬁﬁe thd 60y 11%h JKp4i Bl @dhesd t H@NI CEﬁ/EiEg in
t et rahydr of ur was..a . t tes | | on :
2005 VD 02/ 0G 3558 °-§%g‘%%%oéﬁﬁlf%%g‘fgloggts“g?‘?g‘{‘}s’%&g‘% koth ﬁ‘mnﬁwﬁﬁ’f%ggeé“i rring and
cooling to roomtenperature the precipitate was filtered. Drying under
reduced pr esstitablgehersgodbeys ¢y peerdbnRrogiseiedBor kpayn orgasie addr ochl or i de
(compound 49)in@pahid phamiaatutcd @k diielts Sughcucifiemdncndd eriobs ailyepay, & | N an
anal 0gous,JTRAAGL I BIR| fpotncrs RLEAREBELAR PLu RATRO AR sithuof) M xture of 1.7
g of 4-ni tro%dé@' ne- 3, 5- F,utj dl(ge. _o% e (prepared as described WO
99/ 10326 or e@%‘n‘ég‘%‘”ﬂf“f?m? APOSUERYANS gl ycol ate and 1.4 g of potassium
10 carbonate was warned at 60 during 4 hours (h). This crude material was
di rect !y puriYedtexbthsyintro¢stimgw hafdereubtinsibbipresenedogippends irgolyes( Gigdmaof
et hyl 3, 5- di mekeitythl-composition whereby the present compounds are incorporated in hydrophilic
25  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.

Said beads comprise (a) a central, rounded or spherical core, (b) a coating film of a
30  hydrophilic polymer and an antiretroviral agent and (c) a seal-coating polymer layer.

Materials suitable for use as cores in the beads are manifold, provided that said

materials are pharmaceutically acceptable and have appropriate dimensions and

firmness. Examples of such materials are polymers, inorganic substances, organic -
35  substances, and saccharides and derivatives thereof.

The route of administration may depend on the condition of the subject, co-medication
and the like. :



pyri di n- N-oxyde- 4- oxy-acetic. This conpound was stirred during one hour in

20 M ethanol/water 1/1 and 1.4 g of potassium carbonate. A solid was

formed and filtered off yielding 1.5 g (95% of 10 NOVEMBER 2005

2, 4-di met hyl - pyri di n- N-oxyde -3-oxy-acetic (see schenme C). 15 b) A m xture

of 0.43 g of internediate a-5 [R2, R5 and R6 are hydrogen and R4 =

-CHZ CH( 043&4&2( 50 ng of HOBT (hydroxybenzotn azol ), 197 of EDC and 197
of 3,5 > pyridi n- N-oxyde -4-oxy-acetic in 10 Pkil/EP02/05212

ofN N- di et hyl for marri de, was stirred owernight at roomtenperature. The

sol vent was evaporated, then washed 20 vvith 5% HCl sat. NaHCO3 sol ution and

bri ne. The organi,c H%? s set d (ilcH eva(por at.ed., The residue
was purified %ynf:hc?f%f ¥ 5d?‘§B‘Fﬁ? °§Ji(feg15(§ §° SBEOBFS BB pound 45
(509 . Exanpl eospoupdepirmuls Ghinsh awowm otivetivesor »58 age sidndandopreagenPB@ ng of
conpound 45, 26050y f&@let'e@ﬂmﬁg’flhgmh@ﬂfﬁ otaridl agna@éuncaamwmwor mate in 10
ni | met hanol stl o Br oduct was

ver
filtered on déc O%T’as? ?ra’?{émseﬁgﬁg?ijaﬁelaveéﬁﬁ%flmﬁ'ﬁqdl 8d°on col um
chr onat ogr éph@hmmm@remmh@rqg@% of conpound 46. 30 Exanple 7 BrON Et OAc
0 5 C15031vSsCC12 7-1 7-2 7-3 A m xture of 2.5g 2-am nophenol -(7-1) and 20

nihl et hyl acetTat eotfRndeathe drebdit H0éation ch be@fedGy F¥OGRNAC REOEA@E w?s addedI to
the m xture. t er cooling
to room terrpe;ggbt%ﬁzr;%el&#sra% mﬁasog%?&ﬁﬁ%rn%?(a‘%égi]L%%g}%égal?ﬁgég%% e? was added.
The organic | &fefangadey ?@‘p"ﬁ‘éﬁ“@ﬁ“ $H98 28 ﬁeﬁrW%JILFIﬂr‘*FﬁéfiﬁﬁfWP neutral 10
NOVEMBER 2005 mABit@2sG92595 ammm&z/a@ﬁgm@ma@mpﬂnnmmm% The nil) was added
and the sol veny@as: in?‘m?élﬁq%&?m)férﬁitgi Righ EouleBifH0second giikAAARENZOXazOIl (7-2) .

7.5mL of chl orosu S red eratur der an inert
LI I
portions. Thecenpanfrertatepresentayeitiopt (Hratogelbnie Bothe@d/BuVillgV ehd. addi tion of

7-2. The m Xt UnBmesd 4gBRALRShIR:, 8943, o). 259lmw1§aorp%m?edg¥q£feﬂeme9nyl chloride
was added jdrop WI se keepl ng t he terrper ature at 650 he mxture was

stirred durin After C. 10m eth etate and |
Oral of a solu t?rgsn Ehgdfou mocar boflng]fgeprfsf%) mventlon “&“Jea" he % S?Hmal‘rf?[ 1c | layer
was separ at edfﬁaf’tFVGrﬁl‘?lﬁeeS caablaef drmingt gpyalent @pnqs i logalized S’J‘ﬁ§uff}hfh§t $2id aat t er
was extract edcdmgbund hdve @ickeyded fibua etindbreand balk-lieanDienath ‘ehganilly rkajies S wer e

dried over Cak&hﬂ”&sﬁﬁk@ﬁ&gﬁ reféﬂ; & deRGal gr%ﬁbs capable of forming a covalent bond.

20  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

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
25  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
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,
30  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
and severity of the infection and symptoms, and on the sex, age, weight, co-medication,
and individual responsiveness of the human or animal to be treated and on whether the
therapy is acute or prophylactic. Customarily, the daily dose of a compound of formula
35 (D) in the case of administration to a patient approximately 75 kg in weight is 1 mg to
3g, suitably 1 mgto 1g, preferably 3 mgto 0.5 g, more preferably 5 mg to 300 mg. The
dose can be administered in the form of an individual dose, or divided into several, e.g.

two, three, or four, individual doses.



(90% of 2-am no-6-chlorosul fonyl benzoxazole (7-3). Exanple 8 8-1 OH 8-5 =N
8-0 8-2 RINc 15 A mxture of I g of sodium nethoxide and 10 m of toluene
was stirred at OC under nitrogen atnosphere . A mxture of 10.NQVEMBER 1005
chl oracetate (8-1) and 1.1g of nethylformte was added drop w se keeping
the tenperature between 5-10C. The mxture was stirred for 2 hours at OC
After washi j ter, the organic |ayer was dried and eva orated under
reduced pressure yrelding 2-chloro-3-o0xo0-propionic acid YA ester
(8-2). A nmixture of 2.4g of 2-chl oro-3-0x%d-propionic acid methyl ester (8-2),
water 20mL and 1.75g of thiourea was refluxed for 2hours. The m xture was
cooled to roomtenperature and 0.25g of norit was added and filtered. A
sol ution of 2.5N sodi um hydroxi de was added to the filtrate until neutral

pH. The filtr &g,emstkLlpded 1.23 g (44% of 2-am no 25 thiazol e-5-carboxylic
ger iq

acid nethyl e E} Tpe g xtureigf 2.15g of isoanyl nitrite and 1OM of
di oxane was s PG trogen at nosphere. A solution of 1.23¢g
of 2-am notdhi dedi mixBreef306 me Sy dmeimdethibianglp awks 188 mgtgetBylahipe PONL of di oxane

was added dr optiomcsémetHdng wik muawmomdwmlwcﬁw@%naepméwl 092595
PCT/ EPO2/ 0521%ours %nlxgagét rgqxﬂ?elﬁlp%fat\foéf tk?&\%,%ggwé‘%w%‘%v }%ﬁ%&%ﬁ&%&t ure 30ml of

ethyl acetate ine-and dried and

t he” sol vent e\}’&"ﬁ&oa%t%ﬁﬂ%eﬁﬂ?@dﬂé%ﬂvef MieeQs thesolvar avag el phosafest i s
purified on sisb$ g trigthyhmling gndll. bdof iftédPaliacfa-3 [Rzakﬁnd Rbare Aydbapeyland aci d

net hyl estgr % }JHZ—%H%(I’m)X]%eeadg d. gft@r"b soﬁw&t@&a@%lﬂa&dac' d
nmet hyl ester - ur ane r t OC under
P{%"r”ém fi*mﬁcmabaf@ EPc}HOTS@gTS?hY ymr slifa Pt mlﬁa hydri de

a nitrogen at
and 5mL of et her was added drop w se. After |hour at OC water and 20%
sodi um hydr oxiEdemple? e P gonmiipnd § ed during 30 m nutes (mn). The

m xture was f Lmh%ﬁ@lofp @fmt@ﬁl%latetaes AR 1Bd & sleihbdrabdn@Ra RfL h tol uene
yi el ding q53g élgf &{(&&3)2 , 8% mg of ﬁOﬁJF (hn%:ox%enzotz(lazol%)488 mg ortIE & andglblmDQN:EA Rs
of 2-(2,6-dimethylphenoxy)acetic acid in 120 ml of dichloromethane, was stirred
overnight at room temperature. The reaction mixture was then washed with 5% HCI,
sat. NaHCOj solution and brine. The organic layer was separated, dried and the solvent
evaporated. The residue was purified by column chromatography. 1.3 g of compound 5
20  was obtained with a yield of 98%.

Example 3 : Preparation of compound 7
To a mixture of 259 mg intermediate a-5 [Ry, Rs and R are hydrogen.and R4 =
-CH,-CH(CHj3),] and 60 mg triethylamine in dichloromethane was added 163 mg

25  1-[[[(3R,3aS,6aR)-hexahydrofuro[2,3-b]furan-3-yl]oxy]carbonylJoxy]-2,5-pyrrolidine—
dione (described in W09967417). This mixture was stirred at room temperature for 12
hours. After evaporation of dichloromethane under reduced pressure, the crude product

was purified on silica, yielding 340 mg of compound 7 (96%).

30 Example 4 : Preparation of compound 8 and salts
a) To a mixture of 289 mg intermediate a-5 [R, and R; are hydrogen, Rg is CHj and Ry

= -CH,-CH(CHs3)2] and 70 mg triethylamine in dichloromethane was added 176 mg
1-[[[[(3R,3aS,6aR)-hexahydrofuro[2,3-b]furan-3-yl]oxy]carbonyl Joxy]-2,5-pyrrolidine-
dione (described in W09967417). This mixture was stirred at room temperature for 12

35  hours. After evaporation of dichloromethane under reduced pressure, the crude product
was purified on silica, yielding 343 mg of compound 8 (94%)).

b) 1 g of compound 8 was dissolved in tetrahydrofuran with heating. 160 mg methane—
sulfonic acid in tetrahydrofuran was added. After 5 minutes precipitation was



DCMTEA OHRy Rs OR3 O- \N ' Sao -)1H ~S OH a4 9-4 A mxture of 1.15g of
t hi azol -5-yl -nmethanol (9-1) and 1.2g triethylamne (TEA) in 15 25nml of

di chl oronet hane (DCM was stirred at room tenperature under 18NOMENBBR2085
of nitrogen. 2.56g of NN -disuccinimdyl carbonate was then added and the
resulting mxture was stirred for 10-15 m nutes. The solution was stirred
for an additional 2 hours. The resulting internediate (9-2) was used
directly i n Wh¥%8Ebsequent reaction wth the anine (9- IFTEPRLBAd of ani nes
al so salts thereof can be used. R3 O/SAO FIZN 10 NOVEMBER 2005 WO

02/ 092595 PCT/ EP02/ 05212 -32 Triethylam ne 2g and the am ne 59 (9-3) were
added to dichl oronethane 40nml and the, resulting m xture was, stirred at room
tenperature. $ wgé {17 miBptgsString Anhioo o 1OBY HRPTHUE SHEFSBiHG 9-2 was
added drop w s filidiel. Megiop hoder readxded pessnayiedded B8%®ag af compomd 4Be(fpy.at ure for 2
hours. The reaction m xture was washed with water and then dried to 5 yield

conmpound (9- 4)T'heMﬁ’"mhh@%’{“gﬂof’ﬁ?@%%@ﬁﬁ%ﬁﬁﬁﬁﬁg?@%@gOus to any one

of the aboge exanples: T t he present invention

prepar ed accoPtPHY L4 AT HYTE™ descri bed above. |If no stereochemistry is
i ndi cated, the conmpound is present as a racemc mxture. 15 H3C Co.
RaRbScheCo. RinSdhe: Mepastomef eomipgund 45

a) A mixture of 1.7 g of 4-nitropyridine-3,5-lutidine N-oxyde (prepared as described
WO 99/10326 or EP 0103 553 A1), 2.1 g of ethyl glycolate and 1.4 g of potassium

10  carbonate was warmed at 60° during 4 hours (h). This crude material was directly
purified by column chromatography yielding 1.8 g ( 80%) of ethyl 3,5-dimethyl-
pyridin-N-oxyde—4-oxy-acetic. This compound was stirred during one hour in 20 ml
ethanol/water 1/1 and 1.4 g of potassium carbonate. A solid was formed and filtered off
yielding 1.5 g (95%) of 2,4-dimethyl-pyridin-N-oxyde —3-oxy-acetic (see scheme C).

15
b) A mixture of 0.43 g of intermediate a-5 [R,, Rs and R are hydrogen and R4 =
-CH,-CH(CH3),], 50 mg of HOBT (hydroxybenzotriazol), 197 mg of EDC and 197 mg
of 3,5-dimethyl-pyridin-N-oxyde —4-oxy-acetic in 10 ml of N, N-dimethylformamide,
was stirred overnight at room temperature. The solvent was evaporated, then washed

20  with 5% HCI, sat. NaHCOj3 solution and brine. The organic layer was separated, dried
and evaporated. The residue was purified by column chromatography, yielding 300 mg
of compound 45 (50%).

Example 6 : Preparation of compound 46

25 A mixture of 250 mg of compound 45, 250mg of palladium hydroxide and 1 g of
ammonium formate in 10 m! methanol was stirred overnight at refluxed. This crude
product was filtered on decalite, the filtrate evaporated and purified on column
chromatography yielding 72 mg (28%) of compound 46.

30 Example 7
o]

Cl\ //

‘ OH S
BCN ‘/\ cisoswsoclz 0,
- NH, ——————— O NH,
EtOAc N/ /: )
NH, N
7-1 72 :

7-3

A mixture of 2.5g 2-aminophenol (7-1) and 20 ml ethyl acetate was heated to 45°C. 3 g
of cyanogen bromide was added to the mixture. The mixture was stirred at 45-50°C for
12 hours. After cooling to room temperature, 1.5g of sodium hydroxide in 15ml of

35  water was added. The organic layer was separated and washed with brine until neutral



loo\ NHzA33IIl O~ / -NH2A / \ GHz 20 \NH2A34HzG -NH2A | o H2N # GH3 NH s
HzOHS 3N /j NONH2Ex. 35- NH2A ~9%® HN CH, ~N H. CH 41\ G O NH2A36 CHH~ - NH2A
CHp NCHz IHyOH / 10 NOVEMBER 2005 wo 02/ 092595 PCT/ EP02/ 0538 NOVENBER.20B%Rb
Co. R RbSche N ScheNo nmenme 5CH3 -1"MA37N CH3

WO 02/092595 PCT/EP02/05212
-30-

pH. Toluene (5 ml) was added and the solvent was removed to yield 2.71g (88%)
2-aminobenzoxazol (7-2). .

7.5ml of chlorosulfonic acid was stirred at room temperature under an inert atmosphere
(nitrogen). 5g of 2-aminobenzoxazol (7-2) was added in small portions. The '

5  temperature was kept between 30-60°C during the addition of 7-2. The mixture was
heated to 80°C for 2 hours. 5.3 g of thionyl chloride was added drop wise, keeping the
temperature at 65°C. The mixture was stirred during 2 hours. After cooling to 0°C 10ml
of ethyl acetate and 10ml of a solution of sodium carbonate (1N) were added. The
organic layer was separated from the water layer and this latter was extracted with cthyl

10  acetate. The combined organic layers were dried over calcium chloride, yielding 7.8g
(90%) of 2—amino—6—chlorosulfonylbenzoxézole (7-3).

Example 8
o
HCOOCH OCHy
0OCi ]
c1/\”/ s NaOMe
! — -
o Toluene 0o [0}
8-1 82 Cl
Tlhiourea
/\ O
S \N /—_N
N
—— S
F Isoamy! nitrite /( \ o
R LiAH, Dioxane HoN S
THF MeO'
OH Bther o 83 OMe

8-5
84

15 A mixture of 1g of sodium methoxide and 10 ml of toluene was stirred at 0°C under
nitrogen atmosphere . A mixture of 1.9g of methyl chloracetate (8-1) and 1.1g of
methylformate was added drop wise keeping the temperature between 5-10°C. The
mixture was stirred for 2 hours at 0°C. After washing with water, the organic layer was
dried and evaporated under reduced pressure yielding 2-chloro-3-oxo-propicnic acid

20  methyl ester (8-2).

A mixture of 2.4g of 2-chloro-3-oxo-propionic acid methyl ester (8-2), water 20ml and
1.75g of thiourea was refluxed for 2hours. The mixture was cooled to room temperature
and 0.25g of norit was added and filtered. A solution of 2.5N sodium hydroxide was
added to the filtrate until neutral pH. The filtration yielded 1.23 g (44%) of 2-amino-

25  thiazole-5-carboxylic acid methyl ester (8-3).

The mixture of 2.15g of isoamyl nitrite and 10ml of dioxane was stirred at 80°C under
a nitrogen atmosphere. A solution of 1.23g of 2-aminothiazole-5-carboxylic acid
methyl ester (8-3) in 20m! of dioxane was added drop wise. The mixture was refluxed



NHzA o~~ Hz s (f CH, 61 NH2A38CH, - NHCH3A / CH3 NH3Br /-~ 7NH2A39~~c~ NHzA i -
"o oN 8pu,,,..|pNHCH3A40S Hz -NH2Ex. " . ¢ Opi N 9 \, HGHzC 9apONHCH3A41CH,
-NH2A H O | Hz OHN Ha GH CH 10N/ c~o~NHCH3Ex 942, 10NOVEMBER2005i3

WO 02/092595 PCT/EP02/05212
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for 2 hours. After cooling to room temperature 30ml of ethyl acetate was added. The'
mixture was washed with brine and dried and the solvent evaporated under reduced
pressure. The crude product is purified on silica, yielding 0.54g (48%) of thiazol
5-carboxylic acid methyl ester (8-4).

5 A mixture of 0.54 g of thiazol 5-carboxylic acid methyl ester (8-4) and 10ml tetrahydro--
furane (THF) was stirred at 0°C under a nitrogen atmosphere. The mixture of 0.16g of
lithium aluminium hydride and 5ml of ether was added drop wise. After lhour at 0°C
water and 20% sodium hydroxide were added, and stirred during 30 minutes (min). The

ng wememn Avrad 1. PR DR

mixture was filtered over decalite and the solvent was removed uy aaeuuuplquc

10  distillation with toluene yielding 0.3g (69%) of thiazol-5-yl-methano] (8-5).

Example 9
: 0 0
N 0
(kor{ N\o/“\ _N
0
9-1 0 a8
DCM/TEA
0

DCM/ITEA
HzN

OH R4

A mixture af 1.15g of thiazol-5-yl-methanol (9-1) and 1.2g triethylamine (TEA) in

15 25ml of dichloromethane (DCM) was stirred at room temperature under an atmosphere
of nitrogen. 2.56g of N,N’-disuccinimidyl carbonate was then added and the resulting
mixture was stirred for 10-15 minutes. The solution was stirred for an additional 2
hours. The resulting intermediate (9-2) was used directly in the subsequent reaction
with the amine (9-3). Instead of amines also salts thereof can be used.



11INHCH3A43C \/)-NHCH3A p OpH3A pO0"Ho p OHA (Z8%A 7298~ 12NHCH3A44p
-NHCH3A CC\CN,,. " iD GAC AGp\" g CNH 70% 11/ 30%B) CH3CH,
130NHCH3A45CSC- NHZA QCH3H2 N O CHy "3 CH  14NNHCH3A46CSCh0 NONEMBER 2805
GH3 10 NOVEMBER 2005 WO 02/ 092595 PCTI EP02/ 05212 -34 Co. RaRbScheCo.
RaRbSche NoNo

WO 02/092595 PCT/EP02/05212
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Triethylamine 2g and the amine 5g (9-3) were added to dichloromethane 40ml and the
resulting mixture was stirred at room temperature. Subsequently, a portion of the
solution comprising 9-2 was added drop wise. The reaction mixture was stirred at room
temperature for 2 hours. The reaction mixture was washed with water and then dried to

5  yield compound (9-4).
The following compounds were prepared analogous to any one of the above examples:
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Antiviral analyses:

The compounds of the present invention were examined for anti-viral activity in a
cellular assay. The assay demonstrated that these compounds exhibited potent anti-
HIV activity against a wild type laboratory HIV strain (HIV-1 strain LAI). The cellular

assay was performed according to the following procedure.

Cellular Assay Experimental Method:

HIV- or mock-infected MT4 cells were incubated for five days in the presence of
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 control 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
resulting formazan crystals with iéopropénol, 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 ECqp. These values represent the amount of the compound required to
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



-37 the gromh of the cells by 50% The selectivity index (SI) (ratio

CC50/ EC50) is an indication of the selectivity of the anti-H V activity of
the inhibitor. Werever results are reported as e.g. pEC5018NQMEMBERRZ008s,
the result is expressed as the negative logarithmof the result expressed
as EC50 or CC50 respectively. 5 The SI for the tested conpounds ranges

bet ween mr%v&&%@zs&so up to nore than 10000. Antiviral spectrum Because of
the increasing energence of drug resistant HP! strains, FCHEPPEEnt 10
conpounds were tested for their potency-sagainst clinically isolated HV
strains harboring several nutations (Table 2 and 3). These nutations are
associated with resistance to protease inhibitors and result in viruses

that show varhosievdedteedlsyy S0%hdhotelesiiaty éndss 60 Edip SiCarBeotidat he currently
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015V, L0191, KO20M SO037N, R041K, |054V, QO58E, L0O63P, A071V, 1084V, L0O90M
1093L DVOO3 Jynedvidal @bcbbumd © 13V, L0331, E035D, MD36l, MD46L, 1055R RO57K,

LO63P, 1066F,  AU/T V, .1084V, NO88D 90M. [, L0101, VOL1l, AQ022V,
L0241, E035D:Be%’§%¥,heéﬁ%‘?aﬁ“gﬁ6%§‘r%5éT%g"ﬂg\f,‘“‘“%g%@;’ 51%3‘1%??%? V, 1084V FLO1OF,
MD461, MIP1Vcomplus WRes tebtedfor thed piency agairsbelingsallyf isqlted BRosidinspect rum activity
of the presenkbeErews sutaibe (Teieh RS STRECEutkR) arc d@biinedwas FR =

EC50(mut ant %t{sfé%%@e)fé EGROLH! Yﬁi%)rss”?ésﬁul%%%:&es%‘x‘{%? o ShEhIhned, Jabl e 3 shows
the results o e aﬁflw_ra esafnfing Interns O Vf{o?rd) résistance. As can be
seen in thi sPhemsveic ciaserepistance i the ginsailinwamer daligfayalgble duigs fich pndet biting a
broad range afstanedsaqtinasirfritomasi, nefinenin indinaRindalpendviynar ds nut ant A, 25

Col um BI15FR towards mutant B, Colum C. FR towards nutant C, Colum D. FR

t owar ds nut aphn1Dp 1.£PbtiiRatdens ﬁ&eﬁ%‘égﬁ)téﬁg@ﬂé offhe 1GQ UM a tolﬁugéay."ar ds nut ant
F. The toxicity (Tox) Is expressed as the pCCo0 val ue as determned with

nock transfefcted [cetls. Columm W displays the pECo0 value againgt wld
type HI V- LAI| &t r ai [0t 60 NOVERBER Y OB5 TS 029562 406. RIaVBEH ERgF05212
K070T, A071V, 1072V, 1084V, LO89V
B V0031, L0101, K020R, E035D, M0361, S037N, QO58E, 1062V, L063P, A071V, 1072M,
G0738, V0771, 1084V, 1085V, LO9OM
c V0031, L010L, 1015V, L0191, K020M, S037N, R041K, 1054V, Q058E, L063P, A071V,
1084V, LO9OM, 1093L.
D V0031, LO10L/, 1013V, L0331, E035D, M036T, M046L, KO55R, R0O57K, LO63P, I066F,
AQ71V, 1084V, NO88D, LO9OM '
E - | V003I,LO10I, VO11I, A022V, L0241, E035D, M036I, S037T, R041K, 1054V, 1062V,
L063P, A071V, 1084V
| F LO10F, MO46I, MO71V, 1084V
Results:

20  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 LAT), 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
inhibiting a broad range of mutant strains: Column A: FR value towards mutant A,

25  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 pCCsg value as determined with mock transfected
cells. Column WT displays the pEC50 value against wild type HIV-LAI strain.



Table 3. Results of the toxicity testing and the resistance testing against
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Aqueous solubility at different pH Jevels
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.

Oral availability in the rat and the dog
The oral availability of a series selected compounds is evaluated in a standard set of

25  kinetic experiments, primarily in male and female rats and secondarily in male and
female dogs. The compounds are formulated as a 20 mg/ml solution or suspension in
DMSO, PEG400 or cyclodextin 40% (CD40%) in water. For most experiments in the
rat, three dosing groups were formed: 1/ single intraperitoneal dose at 20 mg/kg using
the DMSO formulation; 2/ single oral dose at 20 mg/kg using the PEG400 formulation

30 and 3/ single oral dose at 20 mg/kg using the cyclodextrin formulation. In the dog,



30 and 3/ single oral dose at 20 ng/ kg using the cyclodextrin fornul ation.
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serum (HSy. Afetcemp&in@bf fie gRYEt inketibatdden, the ECS50 (50% effective
concentration in cell-based assays) is calculated by determ ning the cell

vi abi ity or PhogteiqBimding yrialyses:he |evel of HIV replication: Cell viability is
measur ed usi B@mbhras sRkidese lbher EhAY&.o-1 MidglyapReived AGpdrakowiont ai ni ng

serial dilutji CHIRS j - f gjg(’?g . 10% FCS +
1 mo/ M AAG %O&P%i r?é& yltdg&gtsy pe ory%?aefge?tst%g%{e%‘t%?%ig %ﬁb%ﬁﬁ zfg gl ’ﬁ% agé'e added to
a final concBRY pEtiBAL BF comyvakovemrst el Pyiacsy bopen esrpsivel | |
respect i 28l y evahfating thbeffiay of thdf bindicgifdbd wore{s8hlibitd¥300e, prdtéias.vi abi | i ty of the
?gl I[ Z |5s 5 deW4|rBeﬂs_QQe Q\fectfh %?mtzrvaizmﬂ a't'ﬂ}hn(ﬁﬁil;)ﬁcfiﬂy%ﬂrﬁ‘écﬁpwgl) of0.00
- y O- nme a AN AN -ql - en Ol, .U romae). net no

(Pauvel s et 1B¥ p isf)b & C%Fllﬂ%ﬁ géfg’é%do%Wr X%t)ggé%%) A@%I%Pﬁﬁﬂc%a%l% of
conmpound 3 1C:lN@VENBIRR apdplgted 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

25  (oy-acid glycoprotein), 10% FCS + 45 mg/ml HSA (human serum albumin) or 50%
human serum (HS). After 5 or 6 days incubation, the ECsy (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
30 or 10% FCS + 1 mg/ml AAG, HIV (wild type or resistant strain) and MT4 cells are
added to a final concentration of 200-250 CCIDs¢/well and 30,000 cells/well,
respectively. After 5 days of incubation (37°C, 5% CO,), the viability of the cells is
determined by the tetrazolium colorimetric MTT (3-[4,5-Dimethylthiazol-2-y1]-2,5-di-
phenyltetrazolium bromide) method (Pauwels et al. J Virol. Methods 1988, 20, 309321).
35
Formulation of compound 3




WO 02/ 092595 PCT/ EP02/ 05212 -41 Conpound 3 was dissol ved in organic sol vent
such as ethanol, nethanol or nethylene <chloride, preferably, a mxture of
et hanol and nethyl ene chloride. Polyners such as pol yvi nyl ByNOY MRER2005
copolynmer with vinyl acetate (PVP-VA) or hydroxypropyl net hyl cel | uI ose
(HPMO), typically 5 nPa.s, were dissolved in organic 5 solvents such as

et hanol , net hanol nethylene chloride. Suitably the polyner was dissolved in
et hanol . Th&YBIY%®r and conpound sol utions were ni xed AAYEPEF2quent |y
spray dried. The ratio of conpound/ pol yner was selected from1/1 to 1/6.

I nternedi ate ranges are 1/ 1. 5 and 1/3. A suitable ratio was 1/6 The
spraydried p erS|on T|I n capsul es
for adm ni st rattnpc?Hnd%aé%&fF(ﬂ ga%f)sc’l‘fﬁen one %Sa g%ﬂ n%anélor \1/%en 50 and
100 ny depencphhgdwrequ@lycamt@egfqtbmels@dmetbwlem@émded’oﬂsm@@@haspr epar ati on
of Tabl et Corpelyveqnmpyﬁwwneqbpdlﬁﬁergmmfvmhde:a&;(Pvrgwgloent 570 g | actose and

200 g starch sol ution of
5 g sodium dog@%ﬁ&é@ﬁ‘ﬁﬁmm@%ﬁﬁﬁ@ g%%ﬁﬁ{lg %dl%gﬁgdwﬁg%ut 200 m of
wat er. The weplVeiuieh aspherqlymaethpnel @F@d@t&c ;L 5 taalﬁdﬂeﬁo Wayai n. Then

t here was adcﬂﬁdokiémngmmobrrbcpqmﬁalahdmmeﬂldsoluﬁsmvaamﬂxsdg:d hydrogenated
veget abl e oi lg; I@% Wia d}’f@ds:rﬂé é&@'of’\é%h%?&ﬂﬁ)of‘y&%?s%a@&ed gilhth/%t S, grving

10. 000 table e "active in ating
To a solutio 6‘?“ 6te ff&gg?%?/égﬂilﬁbl?smmwaa d@ﬁé G¥ gao‘@%e&anm t here
was added a aSQxiqﬁlsr@moc,fW£ ngsctfuer@tymlleaei ¢apfudrs éoriafimihbBatin. Bife dfiiglhbdr onet hane.
Then ther® wex gheadstel ranf& vetdee®b0 sHdclob ﬁngféFénHﬁ 6n B EapdieiA used.

1,2, 3-propanetriol. 10 g of polyethylene glycol was nolten and dissolved in
75 m of dichloronmethane. The latter solution was added 25 to the forner. and
t hen there wdilB-epatddables g of magnesi um oct adecanoate, 5 g of

pol yvi nyl pyr pedpidsicofaniletIWrer of concentrated col or suspensi on and the

whol e was h%ﬁ?ﬂc‘ﬁﬂ@&ﬁ% o PhEstARLRlAOLAY WELE Eﬁ%‘? g;vg: s obt ai ned
ec;i pul@te

mxturelna n -42 CLAI MS
1. A co unan ﬁ% 1@%81%8«?%1]155 Oeop’-eﬁ\grw

PCT/ EP02/ 052 p@ywnylpyrrolidone in about 200 ml of water. The wet powder mixture was 31eved,
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'lo mg of the active ingredient.

20  Coating
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

25  to the former and then there were added 2.5 g of magnesium octadecanoate, 5 g of
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.
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an N-oxide, salt, stereoisoneric form racemc m xture, prodrug, ester or
netabolite 5 thereof, wherein Rl and R3 are, each independently, hydrogen,
C -6allcyl, C2-6al kenyl, arylCl 6al kyl, C3.7cycl oal kyl, 10 NOVEMBER 2005
C3-7cycl oal kyl C1. 6al I cyl, aryl, Hetl, Het'd .6alkyl, Het2, Het2Cl oal kyl;
Rl may al so be a radical of fornula R10a (I 10 RO Ru b wherein R9, R o. and
Riob are, e I endently, hydrogen, C. IaIIconxycar rboxyl ,
aninocarbon?ﬁ?mwgﬁ%? or di (Cl-4al kyl)am nocar bonyl , cyc %% %

Ca- 6al kenyl , C2-6al kynyl or Cl-4al kyl d%tionally substltuted 15 mnth aryl,
Het', Het2, C3.7cycloal kyl, Cl.4al kyl oxycarbonyl, carboxyl, am nocarbonyl,
nono- or di (@eA@ikyl)am nocarbonyl, am nosul fonyt, Cl1 4afkylS(Ot,

hydr oxy, cya 0 tlonaIIy nono- or disubstituted where
t he substltugﬁténgé‘ggggﬁ“@%%%8§% gntly sel ected fgom Cl . 4al kyl, aryl,
aryICl Oal kyl, C3-7cycl oal kyk, C3.7cyel oal ky1Cl. 4al kyl, Hett, 20 Het?2,

Het ' Cl4al kyl and Het 2C . 4al kyl ; where&y R9, 03 Rthe carbon atons to
whi ch they are attacl;k,;;l'L nﬁ E%EEE?PE&I radical; when L is
- O Cl- 6al kanedi yl ar -N B—CL% ok [ =0)-, th@&n RO may al so be
oxo; R11. is hydrogen C2./4al kenyl , £2 , C3.7cycloal kyl, aryl,

am nocar bonyl 25 optionally nmono- or di tituted,
am noC _4al kyhdastenseltosterecdsotriens iy racermempixtuoe, pchdsubstqrmmetghohte
Cl. 4a]|ryboxx&g&gqnﬁkm1aryloxycarbonyl Het i oxy- carbonyl, Fbt oxycar bonyl ,

aryl oxycar bo IC 4a|k |.C K X carbonyl,
ST e B e
cycl oal kyl ca Cs B

Ci _4al | cyl car bonyktbyalkds yl G - 4al kyl car bonyl oxy, 10 NEMENBER 2005 WO

02/ 092595 F{qy 21982424 43¢ yhgar bonyl oxy, aryl oxycarbonyl oxy,

Het ' car bonyl , Egglgar%onfcogyﬁgjFbt1C|4aIkyloxycarbonyl Het 2car bonyl oxy,
Het20|4a|ky|carbony|oxy, Het 2 | Kk
optionally substituted witha \Xs yl oxy, Het2 or hydroxy; wherein the
substituents on the am no grou ar ach i ndepédent |y sel ected from

C, 4al kyl , aryl, aryl C, Aal kyl , C? 7cycljoal kyl , C3-rcycl oal kyl C1 al kyl, Het 1,
Het 2, HeH%C,AaIkyI and

W@&ycarbonyloxy or C1. 4al kyl

R11b Rg
wherein
Ry, Ryoa and Ryqp are, each independently, hydrogen, Ci4alkyloxycarbonyl,

carboxyl, aminocarbonyl, mono- or di(C;4altkyl)aminocarbonyl,
Csqcycloalkyl, Cs.¢alkenyl, Co.galkynyl or C;.salkyl optionally substituted

15 with aryl, Het', Het?, Cajcycloalkyl, C;.4alkyloxycarbonyl, carboxyl,
aminocarbonyl, mono- or di(C;_salkyl)aminocarbonyl, aminosulfonyl,
C1.2alkylS(O), hydroxy, cyano, halogen or amino optionally mono- or
disubstituted where the substituents are each independently selected from
Calkyl, aryl, arylCalkyl, Cscycloalkyl, CascycloalkylCealkyl, Het',

20 Het?, HetICMalkyl and Het2C14alkyl; whereby Rg, Ri¢, 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 -NRg-Cjsalkanediyl-C(=O)-, then
Ry may also be oxo;

Ry1, is hydrogen, Caygalkenyl, Crsalkynyl, Cs7cycloalkyl, aryl, aminocarbomnyl

25 optionally mono- or disubstituted, aminoC; 4alkylcarbonyloxy optionally
mono- or disubstituted, C;4alkyloxycarbonyl, aryloxycarbonyl, Hetloxy-
carbonyl, Het’oxycarbonyl, aryloxycarbonylCi4alkyl, arylCy4alkyloxy-
carbonyl, Calkylcarbonyl, Cs;cycloalkylcarbonyl, Cs_scycloalkyl-
Ci-salkyloxycarbonyl, Cs.scycloalkylcarbonyloxy, carboxylC alkyl-

30 carbonyloxy, Ci4alkylcarbonyloxy, arylC4alkylcarbonyloxy,



Het 2Ct Aal | cyl; R11b is hydrogen, C3-7cycloal kyl, C2-6al kenyl, C2.6al kkynyl,
aryl, Het', Het2 or C Aakyi optionally substituted with hal ogen, hydroxy,
Cl4ai kyi S(=O 1, 10 aryl, C3_7cycloal kyl, Hetl, Het2, ani nol® QNEMﬁ/E Zﬂ%‘:ho-
or disubstituted where the substituents are each independently selected from
Cl -4al kyl, aryl, arylCl. 4al kyl, C3-7cycloal kyl, C3-7cycl oall cyl Cl1-4al kyl,
Het', Het 2, I—‘ﬁ};nq54al | cyl and Het 2d 4al kyl ; whereby Rub maybe |inked to the
remai nder of YHh&°Bl ecul e via a sul fonyl group; 15 t i &CT/EHRs212

i ndependently, zero, 1 or 2; R2 is hydrdgen or G -6alkyl; Lis -C(=0-,
-O0C(=0-, -NR$-C(=0)-, -0 Cl.6alkanediyl-C(=0)-,

- NR8- C1. 6al kanedi yl - CtaQs0nvinat 7 Y eark = e rh ol = 86F Aher eby either
the O(=0) group or tﬁ‘?ﬁ%}f’l I°§§F‘%&Yf§°§1§%ﬁ§%§oﬁf %;N%?n%?%y; wher eby
the 20 O -6al | canedi yf g”%’“ BY' PP E P U IR 8% ubst i t uent
sel ected from hydr ox§et’Carajity] oxirietBonplaxyy deét 25lkyRaptionalPlsubsited withearyil |

C3- 7cycl oal kyl, C3. 2cyghQatiky blyaAgl;kitkreindhe QbdhichesQRkle@ino orithsi S hydrogen,
Cldal | cyl gycar bonyl, ‘car bi% I
y

am nocar bony] , no- or. A
di (G - 4al Ryl ) ani nocarBofHh %es@&%%aﬁ%m%|a§yé>ﬁ§3fl?mé%_y’ea| kynyl , or
Cl-6allryl 25 opti ondlsheychallssl CtrayderlionG hallondicr Hanritet Supdol tndent s each
i ndependent |y sel ect egbt*cfJa0;aryl, Het', Het2, C3acycloal kyl,

Cl4al | cyl oxycar bgny] , oxyl ] NOs rhonyl 0= QL1 rr. 2
di (G, 4al kyl ) ani %8@&&6’%‘%%‘ éiﬂ“&%@%&g} ,35&?6&1%{%? BRI B 4 oxy, cyano,
hal ogen and ani no optGe#&l Pytiarahiowbyituied vé st bedoheralyléClsubst i t uent s
are each iondependent layyls®l,eectoattylf HetnHeY; dahdkyptionakwhono-adr\iistystidaéd cyl , 30

C3-2cycl oal kyl, C3.2 - ; ' - kyl and

Het 2C1. 4al I cyl . RS ﬁ‘\éh%{?y r%éit‘ﬁ“‘%@é%iﬁ ‘%‘;de“tlggglggeﬁ‘ﬁ%g‘4éﬁ%r C1- 6al kyl .
35 2. A conpound accdF@iRgCrake G0 #YAoRGCrealiiyh HeoufEtR ob are, each
i ndependent |y, hydr ogltC GikyldaidEet’6xypbal bonyl ,  car boxyl, ami nocar bonyl ,
nmono- or di (C . 4ghy)RaIinmee8iRenYd the fRnif@% o R Ink¥dcule vial GEHAE BMhp;

Co-6al kyn¥| of, CLARliorl  gpfonal |y SUbS tur'ed wth aryl, ‘ret”, Het2, 10
NOVEMBER 2005 B D S TRE8Y: &y BB02/ 05212 - 44 C3. 7eycl oal kyl

Cl4al kyl oxyc&ebobydrogeretrGe’iyl; ani nocar bonyl, nono- or di (Cl4allyl)am

i nocar bonyl , Las fEs0)-f-oa5(EQ)-CINRat A O B( -O)-C; salbytbdyk v (=@y,ano, hal ogen or am no
optional |y nono= gy i Jtated whehe Ie-gyubsiikt Yeidhs ected from
Cl. 4al kyl, aryl, s ﬁ?a%%f’% ¢t %ﬁ?c@éi ?;ﬁ??l %5.8 Ei@%‘ggﬁrr%%é@&cmm kyl
Het', He?, Het 1Che&h ;ﬁrouaﬁa%ﬂ@f Ay ptiackidde BN Rrglolqly §Rehythehe  car bon
at ons to20hi ch tGeylkarediybihbdiaiyhecbtimeally attsiufed mith a s@3tifientctleaddddydm r adi cal ;

Rub is hydrogen, hfdxf ¥ ol day bet?C2_6al kenyl , C2. 6al kynyl, aryl, Hetl, Het2
or

R3 is Cyealkyl, aryl, Cs7cycloalkyl, C3_7cycioam71C14ﬂkyl, or arylC; 4alkyl;
R4 is hydrogen, C4alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or
di(Ci4alkyl)aminocarbonyl, Cs.scycloalkyl, C;salkenyl, Cygalkynyl, or Cisalkyl
25 optionally substituted with one or more substituents each independently selected -
from aryl, Het', Het?, Csscycloalkyl, Cy4alkyloxycarbonyl, carboxyl, amino-
carbonyl, mono- or di(C4alkyl)aminocarbonyl, aminosulfonyl, C;4alkylS(=0),
hydroxy, cyano, halogen and amino optionally mono- or disubstituted where the
substituents are each independently selected from Cj.4alkyl, aryl, arylCialkyl,
30 Cs.scycloalkyl, Csseycloalkyl—Cualkyl, Het!, Het?, Het'Crqalkyl and
HetZCMalkyl;
Rs is hydrogen or Cj.salkyl;
Rg is hydrogen or Cy.galkyl.

35 2. A compound according to claim 1, wherein,
Ry, Ryo, and Ryop are, each independently, hydrogen, Cy4alkyloxycarbonyl,
carboxyl, aminocarbonyl, mono- or di(C,4alkyl)aminocarbonyl, Cs;cycloalkyl,
Cy.galkenyl, Ca¢alkynyl or C,4alkyl optionally substituted with aryl, Het!, Het?,



Cl4dal kyl optionally substituted with hal ogen, hydroxy, C4alkylS(=01, aryl,
C37Cycloall yi, Hetl, Het2, ami no optionally nono- or dl subshtuted : !here
the 10 substituents are selected from Cl. 4alkyl, aryl, aryl@NOMEMBER 2005
C3. 7cycl oal kyl , C3. 7cycl oal kyl C 4al kyl, Het', Hee, Het1Cl4allcyl and

Het 2Ct 4al | cyl ; V\/nereby R116 maybe |inked to the remai nder of the nol ecul e.

via a sulfo is zero, 1 or 2; 15 Lis -C(=0) - ) -
-NR8- C(=0) - %0&0%1%6& kanedi yl -C(=0) -, -NR8-Cl. 6al kanedr y/IE%gB?
-S(=0)2-, -0 S(=0)2-, -NR8-S(=0)2 wherebdt-either the C(=O) group or the
S(=0)2 group is attached to the NR2 rmi ety, R4 is hydrogen,
Cl4al kyl oxycar bonyls, 09959%3@ 42 ¥box m&fﬁglocﬂonyl mgno- of
di (Cl4al l cyl)am no&gﬁ I oaI kF\ﬁ Jéﬂ‘ ﬁg&y 6al kynyl , or
C _6allcyl 20 opt Foh ‘"‘érﬂf)qé’ﬂ (P8 SR ¥‘HB’§3{’F¥%‘8nts sel ect ed
fromaryl, Het' Hé&ngen@BaIﬂiwg@@aaﬂwhqnomﬂmubﬁmt@@ngmtb@wwtu@mab@xyI :
?:T4n|oﬁ alr g?mcf)l) . ”ﬁngelec%a frodh ¢, Ghigal Asyﬂ A0, 1 n&%@@%}ﬂbalkﬂ{@ﬂ@f&ﬂaﬁ@ﬂw
al kyl S(= ydr o i,0
di subst it uted wher L ittt HS%‘?’s“ag‘P’epe"ng‘g‘d ot 75 ?Rygn%f/ k%%qgar yl,
aryl Cldal kyl, C3. 7ea,rbqncaéqn1|@3t1> whtt;@ﬂfmzmlattmhmaszésocmnmzacwydoaﬂm fadidast 2,
Het 2Ci ﬁl kyl ag(i Rt g@%aéejﬁy(tycﬁ-,loa&ylpgm%;bﬁ I k R4, gy et any gf\el of | cI aim1l
or erein [ eny, cy
C3. 7cycl oal kyl , &*r‘ba}i%' oU%P?(aﬂ j?ufég th’halcéﬁn%aydf—?éciyzé f—llg)(lgégjf ? 30 4. A
conpound accor di ng<- m%i@?yfﬂ@hewof T8, apinol apaomlly e 6F disukgtitpted §”‘Plét”‘“ OC( =0) -
5. A conpaund accosubktitgentsQresaloBa@ronh @LﬂWaiyltaﬁylGHameCﬁmd&]k}lL is Het2-
G - 6al kanedi yl - O c&:_Q%aoaug{wm@lqgetsgiew&raxaugﬂ FQherOLggy! - G(=0)-. 35 6.

A conmpound accor di aim1 erel n | s He? or
Het 2C1. 6al kyl ; whelry Pgamyaége%s? fhe gemaigdey Oéé*ﬁm%??@lewwe%fa%m
i ndependent |y sel eg:rbad fromnitrogen, oxygen and sulfur; and 10 NOVEMBER

2005 WO 02/ 092595t$4§03(§§/2EP02/ 05212 L is -C(=0)-, -O C(=O)-

or
0,0 02l L1k S il D SR GE9 09 R Al of ClAm Lo, 3,
two 5 heter oat orrs—T‘B?ac(Fl stlkrdepErideM P(E@he@-8GDr-oReSTDgwhereloxgien and
sul fur; and L i sthe &(=)group ohEEED); gotip Pafabh&iab e NRGmty;: 8. A conpound
gﬁgor di Ng to gny I%Ql?oggri C(fl«,aﬂﬂro]x%ca%)onﬁ, c%og(gfflaigfnoca%b%nﬁl, mbeo- 57 t i azolyl met hyl -
di(C,4alkyl)aminocarbonyl, Cs.;cycloalkyl, Cy.galkenyl, Cosalkynyl, or C;_galkyl
20 optionally substituted with one or more substituents selected from aryl, Het!,

Het?, Cscycloalkyl, C4alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or
di(Cy4alkyl)aminocarbonyl, aminosulfonyl, Cy4alkylS(=O), hydroxy, cyano,
halogen and amino optionally mono- or disubstituted where the substituents are
selected from Ci4alkyl, aryl, arylC;4alkyl, Cs.7cycloalkyl, Csscycloalkyl—

25 C1salkyl, Het!, Het?, Het'Cj4alkyl and Het’C4alkyl;

3. A compound according to any one of claim 1 or 2, wherein R; is hydrogen,
Cisalkyl, Cysalkenyl, arylCy.gallkyl, Cs.seycloalkyl, CszcycloalkylCy galkyl, aryl,
Het?, Het’Cysalkyl.

30
4. A compound according to any one of claim 1 to 3, wherein R;-L is Het'-O-C(=0O)-.
5. A compound according to any one of claim 1 to 3, wherein R;-L is Het™-
Ci.salkanediyl-O-C(=0)-, aryl-O-C;salkanediyl-C(=0)- or aryl-C(=0)-.
35

6. A compound according to any one of claim 1 to 3, wherein
R;is Het® or HetZCI_salkyl; wherein said Hetzcomprises at least one heteroatom
independently selected from nitrogen, oxygen and sulfur; and



Lis -OC(=0-. 9. A conpound according to any of claimlto 3, wherein R is
Het| or Het 1Cl. 6al kyl, wherein said Het' conprises at | east one heteroatom
15 i ndependently sel ected from nitrogen, oxygen and sul fur; 16NOVEMBER 2005
-C(=0)-, -O0C=0- or OC _balkyl-C(=0)-. 10. A conmpound according to any of
claiml to 2, having a fold resistance determ ned according to the nethods
herein described, in the range of 0.01 to 100 against HP! 20 species having
at | east on&°Htit%Fon in the HV prot ease at a positionPGEFREZERBE from 10,
71 and 84 as conpared to the wild tyﬁé“sequence. 11. A compound as cl ai ned
in any one of claim1 to 10 in a prodrug form 25 12. A conpound as cl ai ned
in any one of clpisnc=0bp, -0dC(=0)-ar phaaegeEdral |y tolerable salt form 13.
A pharnmaceutical conposition, conprising an effective anmount of at |east one
conmpound as clainmed in any one of claims | to_ 12, and a pharmaceutically
tolerabl e 30 Asemgsnahiccordiag topny Aug ¢retayt b8 Rposi tion, conprising an

ef fecti ve armountRpfk HRE of Bakl, «0ke, wieedpaldidtasmptias arebsi twoany one of claim 1
to 12, and a nodul gt : [ ' : j Rgs-35 150 A
conpoundgas Clainegm%%m§%§g%ﬁgu%§%%%§?ﬁ%&%ﬁ?@n@%m§%$Qﬁ%%H§§ya medi ci ne. 10
NOVEMBER 2005 -46 P8¢ The use of a conpound as clainmed in any one of clains
1 to 12 in the DpEWiECEUOLC(0D)-ar O8lidyiEitOfor treating or conbating
infection or disease associated wth retrovirus infection in a manmual . 17.
The use of a gpqpound as ¢l ai med infar¥ gng3o claims 1 to 12 in the

manuf act ur e Sof> LTROUPEEAENES FGY PHITBIAT Al 1 BF6Tease of a retrovirus in a
mammal  10nf ect elth wRtthiamgimktnydt proli rus. 18. The use of a conpound as cl ai ned
in any one of cfalmsctkd)o 12 in the manufacture of a nedicanent for
inhibiting retroviral replication. 19. The use of a conpound as clainmed in
any one of clainms 16 to 18 wherein the retrovirus is a human

i munodef i cPeregemioprisaceqaling to appof i@ 1je 8, Wieredh conpound as clai med in any
one of clains 16Rrtie HEO oY R kdlkyl, ReheretredaidQ¥t'r ddSiphisss & 1easd dnk heledagtomesi st ant

train. ;21. A co i 1 3] ) ed from conpound
Suber 13 D BB RO SALAR o Akl oy B o o BB B0 00 1 0T 6 B0, Ba,

to 8, 10, , ,
56, 58; 59 and Gﬁﬁ‘ﬁéfohvBﬁg?QEEEQﬁ?é €&iPosi ti on consisting of a solid
di spersion conprising, (a) a conpound as clainmed in any of clains 1 to 12,

(b) one or ﬁ@@@co%b%ﬁﬂﬂa&@dﬂihgﬁﬂ aicl)y of AERARS 8 i VRER] reSiGhiBiGeROhdaMEr S, 23. A
conpound having the structure O .l /. r.NH2 .
according to the methods herein described, in the range of 0.01 to 100 against HIV
20 species having at least one mutation in the HIV protease at a position selected from

10, 71 and 84 as compared to the wild type sequence.
11. A compound as claimed in any one of claim 1 to 10 in a prodrug form.

25 12. A compound as claimed in any one of claim 1 to 10 in a pharmaceutically tolerable
salt form.

13. A pharmaceutical composition, comprising an effective amount of at least one
compound as claimed in any one of claims 1 to 12, and a pharmaceutically tolerable

30 excipient.

14. A pharmaceutical composition, comprising an effective amount of at least one
compound as claimed in any one of claim 1 to 12, and a modulator of the
metabolization of said compound.

35
15. A compound as claimed in any one of claims 1 to 12 for use as a medicine.



OH or an N-oxide, salt, stereoisoneric form racemc m xture, prodrug, ester
or netabolite thereof. 24. A conpound according to claim23 having the
structure 0 v 0 11 Il NOHN_'10L ' --S OH NH2 or an N oxifeno¥EMBER 2005
stereoi sonmeric form racem c mxture, prodrug, ester or netabolite thereof.
10 NOVEMBER 2005 -47 25. A conpound aet#®rding to claim23 having the
structure 0 Il NFONN-SI | O H\ OH \ --S NH2 or an N-oxide, salt,
stereoi sonmeric form racem c mxture, prodrug, ester or netabolite thereof.
26. A conpdund Heewsagf elsemppundasiplaimgd inlami eteed claimadyo dAen dfe cl ai ns 23, 24
or 25 whenaiufadtime of o mpwiinachens far nreating reenbatisgirffestion o2 disedsesabdciavéd a
conpound hwith regrolvires sifedtioh ui @ nasnrdglpi cted i n any one of clains 23, 24 or
25. 28. A hydrate or solvent addition formof a conmpound having the
structure ps  dpRi E@EalcBm Wn@ﬁ%lﬂ%eﬁ'i@hr{iﬁor%%fc%nﬁ’ﬁ 622 itfhe An N-oxi de
formof a GOMROUAA JHaVidkSy R THABIRE 1370 dRR 10k Feldvind M o BGuRl Cl al ms
23, 24 or ERcted Witt v & rc)g,%aso a conpotn aving the structure as depicted
in any one o “AEl i 2 ‘or 25.

18.  The use of a compound as claimed in any one of claims 1 to 12 in the
manufacture of a medicament for inhibiting retroviral replication.

19.  The use of a compound as claimed in any one of claims 16 to 18 wherein the
retrovirus is a human immunodeficiency virus (HIV).

20.  The use of a compound as claimed in any one of claims 16 to 19 wherein the
retrovirus is a multi-drug resistant strain.

21. A compound according to claim 1 or 2, selected from compound number 1 to
8,10, 12, 13, 18 to 21, 23, 24, 34 to 37, 39, 42 to 50, 53, 56, 58, 59 and 61.

22. A pharmaceutical composition consisting of a solid dispersion comprising, (a)
a compound as claimed in any of claims 1 to 12, (b) one or more pharmaceutically

acceptable water-soluble polymers.

23. A compound having the structure

o~ g 0
N\/ﬁ/\o N " ('ﬂi:]: )—NH;,
\_g OH N

or an N-oxide, salt, stereoisomeric form, racemic mixture, prodrug, ester or metabolite
thereof.

24. A compound according to claim 23 having the structure

=0n=0
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or an N-oxide, salt, stereoisomeric form, racemic mixture, prodrug, ester or metabolite
thereof.
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25. A compound according to claim 23 having the structure

0
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or an N-oxide, salt, stereoisomeric form, racemic mixture, prodrug, ester or metabolite
thereof.
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26. A compound having the structure as depicted in any one of claims 23, 24 or 25
wherein the compound is in its free base form.

27. A salt of a compound having the structure as depicted in any one of claims 23,
24 or 25.
28. A hydrate or solvent addition form of a compound having the structure as

depicted in any one of claims 23, 24 or 25.

29.  An N-oxide form of a compound having the structure as depicted in any one of
claims 23, 24 or 25.

30. A prodrug of a compound having the structure as depicted in any one of
claims 23, 24 or 25.



