6 JANUARY 2006 -1 BROADSPECTRUM 2-( SUBSTI TUTED- AM | NO) - BENZOXAZOLE
SULFONAM DE HI V PROTEASE | NHI Bl TORS The present invention relates to

2- (substitut ed- am no) - benzoxazol e sul fonam des, their 5 use asJANpPARY 2006
protease inhibitors, in particular as broadspectrum H V protease
inhibitors, processes for their preparafiion as well as pharnaceuti cal

conposi tions and diagnostic kits conprising them The present invention

al so concerns c 4 §?JW§MMM- benzoxazol e
sul f onam des wi = ates to
their use in assays as StELEINAOG ' {5 EyR S H aabdpfs. 10 The virus
causi ng the acquired i nmunodefi ci ency syndrorre (AIDS) is known by different
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t hese 1ant |HBf—QoHerahsﬁﬁr HIVemj/l besrédito, gehheqalﬂyedeﬁoa thesemiragesl i m t ati on,
nanely, the targeted enzyrres inthe HV virus are able to nutate 30 in such

t hat b I fect ffect.i
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because Ofasﬁeﬁﬁb ?E&‘%@ an QftrdcB9e Ydrééi%rt i85 tBErd g? &ﬁazufé?@ﬂv'vbr eover,
has been shown resistant, virus s carried over to new y i nfected

i ndi vi dual&eatREd WP‘fﬁte@%’é@@I@h’q"P}Wf%ﬁtt herapy options for these
drug-naive patients. Therefore, there is a need in the art for new

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

t

transcriptase inhibitors (NRTTs), 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. v

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. Morgover, 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 2 need in the art for new



6 JANUARY 2006 -2- conpounds for retrovirus therapy, nore particularly for
Al DS therapy. The need in the art is particularly acute for conpounds that
are active not only on wild type HV virus, but also on the iANBAREQ0Y6
nore conmon resistant H 'V viruses. 5 Known antiretrovirals, often

adm nistered in a conbination therapy reginmen, will eventually cause

resi stance as stated above. This often nay force the physician to boost the
pl asma |l evel s of the active drugs in order for said antiretrovirals to
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showi ng activity ange of HV nmutants, it is also inportant that
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HV virué akdowaeniigioyiragsiiee adwminisered/ine qqmpingtion terapy sesiaeniwdd as fol d
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effect on their potency due to plasma protein binding. Up until now,
several pro se inhibiiaor. e on t > . j: ped. One
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are described as.retyovi r.of.ease i nhi bitors. .
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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
broad spectrum of mutants of the HIV virus with little variance in fold resistance, have

30 a good bioavailability and experience little or no effect on their potency due to pl'asma
protein binding,

Up until now, several protease inhibitors are on the market or are being developed.
One particular core structure (depicted below) has been disclosed in a aumber of
35  references, such as, WO 95/06030, WO 96/22287, WO 96/28418, WO 96/28463,
WO 96/28464, WO 096/28465 and WO 97/18205. The coinpounds disclosed therein are
described as retroviral protease inhibitors.



5 Surprisingly, the 2-(substituted-am no)-benzoxazol e sul fonam des of the
present invention are found to have a favorabl e pharmacol ogi cal and

phar macoki netic profile. Not only are they active agai nst w |«drAVp&RFIZ006
virus, but they also show a broadspectrumactivity against various mnutant

H V viruses exhibiting resistance against known protease inhibitors. 10 The
present invention concerns 2-(substituted-am no)-benzoxazol e protease

inhibitors, having the formula |l | R-L’ZNNNO R OH. R 2 4 and N-oxides,
salts, stereoisoneric forns, racemc m es, prodrugs, esters and 15

met abolites thereof, wherein RL and R8 , each independently, hydrogen,
Cl- 6al kyl, C2-6al kenyl, aryl Cl1-6al Kyl , 1ﬁcy | oal kyl ,

C3- 7cycl oal kyl C1- 6al kyl , aryl, N ‘ﬁ6§§kyl, Het 2, Het 2Cl1-6al kyl; R
may al so be a radical of fornulasP 20 er gi°n JANUARY 2006 -4- R9, RIOa

and R10b are, each independently, hydrogen~Cl-4al kyl oxycarbonyl, carboxyl,
am nocar bonyl, nono- or di (Cl-4al kyl)am nocafbonyl, Cs-7cycloalkyl,
C2. 6al kenyl , C2-6al kynyl or Cl-4al kyl optionally substituted wth aryl,

Het', Het2, [ / : : ﬁngL car bonyl ,
nono- or di ggiﬁfﬁé}f@g&r}n&%é%%Sg%%&/b%%%ﬁ%[su ?%giﬁ &ig%gégWy S( O?lt(ti ,
hydr oxy, cy eI grirpvael BiateAwSopt i onal |y mono- or  di substitut ed where
the substituents are each i ndependent el ected from C, alkyl, aryl,

aryl C1-4al kyl, C3-7cycl oal kyl, - C3-7c | kyl G- -4al kyl, Hetl, Het2,
Het' Cl- 4al kyl and Het 2Cl- 4al kyl ;§ whér eby R9, a and the carbon 10 atons to
whi ch they are attached nay al £ e s oal kyl radical: when L is

- O Cl1-6al kanedi yl -C(O) - or -NRB-CF-6aLkan&diyl-C(=0 -, then RO may al so be
0XO0; *

5  Surprsingly, the 2-(substituted-amino)-benzoxazole sulfonamides of the present
invention are found to have a favorabie pharmacological and pharmacokinetic profile.
Not only are they active against wild-type HIV virus, but they also showa -
broadspectrum activity against various mutant HIV viruses exhibiting resistance against

known protease inhibitors.
10 ' '

The present invention concerns 2-(substituted-amino)-benzoxazole protease inhibitors,
having the formula

st
R‘3 F[) N—_A"—"RG
Rl/L\T/H/\Il\I/g\u—/ O\!Nr O
R, OH. R, \

and N-oxides, salts, sterecisomeric forms, racemic mixtures, prodrugs, esters and
15 metabolites thereof, wherein -

R; and Rj are, each independently, hydrogen, C).salkyl, C; galkenyl, aryl(gl_ﬁalkyl,
Csseycloalkyl, CyreycloalkylCygalkyl, aryl, Het!, Het'Cy sallcyl, Het?,
Het*Csalkyl; _

R may also be a radical of formula

Ripa. - Piob
Ri1a .
\N @
20 Ritp Ry

wherein



Rlla is hydrogen, C7-6al kenyl, C2-6al kynyl, C3-7cycloal kyl, aryl,

am nocar bonyl optionally nono- or di,substituted, am noCl-4al kyl carbonyl oxy
optionally 15 nono- or disubstituted, Cl-4al kyl oxycarbonyl, 6JANUARY 2006
aryl oxycar bonyl, Het'oxy carbonyl, Het2oxycarbonyl,

aryl oxycar bonyl Cl1- 4al kyl, aryl Cl-4al kyl oxy- carbonyl, Cl1 al kyl carbonyl,

C3- 7cycl oal kyl car bonyl , C3 7cycl oal kyl - C1- 4a|ky|oxycarbony|

C3- 7cyc|oaky|carbony|oxy, car boxyl Cl1- 4aﬁky| car bonyl oxy,

C - 4al kyl carbonyl o 1Cl..4 )[4%?‘% sa0car XY,
ar yI oxy)éar bonyl %ixyi,%l’-lemtﬂ%b?%m %LE cgé%}én 0% &, Cﬁmﬂﬁwéﬂﬁ d

Het ' Cl1- 4al kyl oxycar b@ﬂiﬁ‘iﬂm M R oF 2@%@ )R8 Y | oxy,

Het 2Cz. 4al kyl oxycar bgglydygp@mr @}dﬁ@iykﬂ26QE§dW&a¢ﬂ Llé;&idnﬁu#ﬁdstwﬁeb aryl,
aryl oxy, Het2, hal oge hil)f 1 ge stlt Qr e am no
groups are each indepd ﬁ’t % ﬁ%{e&%‘a@ﬁm i"' ?’gﬁn ‘?ar Oﬁ?’{;l Cl- 4al kyl ,
25 C3- 7cycl oal kyl , %ﬁ@mbmﬂl«yd:ﬂ o dl(RydalkyHeninpcadedi], almnds(ﬁf@mﬂ,kyl and

Het 2C1- 4al kyI Rllb aﬂ%ﬁ‘#(@ﬁeﬂy&@%%g%ﬂﬁ 23) &4l or m%ogﬁ:lti Eﬂwmtfngz opal kynyl,

aryl, Het' substitute en, hydroxy,

C1- 4al kyl §( O)t ar Qapubseeﬁ ‘V}éﬁfl‘@&e@bm%ﬁ are ¢3eh @deaffeﬁdﬁlaﬂsb‘i&leic &9 nono-

]9; o(rjnl Sclibzgi wlt ed g(r)yﬂm@ﬂ@’lt %g@hhmcbﬂe@ %Y&bﬁkﬂac?vdyﬂdgﬁﬁlmﬁlﬂl)ﬂ&é' ect ed

C3- 7cycl oal kyl O 4al k%}?tzafli%t -4l %Hﬂ@“‘%& ?fylfy%%&{‘%@%@f &TRDI - wher eby

R11b maybBe |inked toatbmtq@'hnhmmberrarmttwh@im@réwfoanw(éq%f@cwﬂlfybmdhca@r oup;

each i ndependently, . . a l; Lis
e R dire & @vhér?L?Cs?"Cp—jCl salﬁinealfl 5% ane % é(%ﬂc%ﬂzo) (?O?ﬂ &hakkeh

_NRs- C1- 6alkanedi yI -Rymey alsobgpxey 5. . 0 5(=0 2- -NR8- S(=0) 2 whereby either

6 JANUARY 2006 R\AQSOR}/(E(BQEA]& d%lEEbﬁPQZ.éaﬂléﬂﬂcQ G &ychhky@éa@anﬁﬂ@ﬂﬂ)oﬁyl t he

i oty Lo opti onal | yoRuBEPHIE FarpiRlEby sl SRk Sonide MORIRE Y

aryl , C3acycl oal kyl ,mggo- myﬁlﬂﬂbﬁlﬁk@@ (QHﬂllkylréyycaﬂ@ﬁylanc@Vcamwylﬂet ORY%- | S

hydrogen, C -4al kyl 0@%‘@ DonYloxy&a lox3/hrB a:ﬂ@maﬂc xyo di (C1

opt ] ohal Iy subst |t ut GRS #6%@18¥5w?2€§§%§?a%a@5@0§y§? et Sapoal

optionally substitu ndent |y

sel ected fromaryl, CHaﬂtylmdfyle@l‘bpnmCﬂ@ydbzdhj'lkgtbqny@kyawdydxo’Kyig@lkblenyI

carboxyl, arni nocaremyl :YS( Mcﬂoﬁ%xﬁ%ﬁ@l %}mmﬁg

anm nosulLfonyl, Cl4allc roxy, tcya al’o am no optionall
6 y arylcgrbonyloxy, aryqoxycarbonylogy, H'etlcarbony? Het carbonyloxy, P y

mono-
Het'C) 4alkyloxycarbonyl, Het>carbonyloxy, Het*C; salkylcarbonyloxy,
Het’Cjalkyloxycarbonyloxy or Cp.salkyl optionally substituted with aryl,
aryloxy, Het’, halogen or hydroxy; wherein the substituents on the amino
groups are each independently selected from C_salkyl, aryl, arylC, 4alkyl,
25 Cycycloalkyl, CaseycloalkylCualkyl, Het', Het2 Het'Cy4alkyl and
Het*Cy salkyl;
Rimw is hydrogen, Cs.seycloalkyl, Cosalkenyl, Cy salkynyl, aryl, Het!, Het” or
Ci4alkyl optionally substituted with halogen, hydroxy, Ci4alkylS(=0),,
aryl, Csqcycloalkyl, Het!, Het?, amino optionally mono- or disubstituted
30 where the substituents are each independently selected from C,.4alkyl,
aryl, arylCalkyl, Cacycloalkyl, CsseycloalkylCygalkyl, Het', Het,
Het!Cyualkyl and Het’C)alkyl;
whereby Ry1, may be linked to the remainder of the molecule via a sulfonyl group;
each independently, t is zero, 1 or 2;
35 Ry is hydrogen or Cygalkyl;
Lis -C(=0)-, -0-C(=0)-, -NR3-C(=0)-, -O-C;_salkanediyl-C(=0)-,
-NRs-C;salkanediyl-C{=0)-, -8(=0)s-, -0-8(=0)s-, -NR4-S(=0)2 whereby either



10 di substituted where the substituents are each independently selected from
C -4al kyl, aryl,,arylCl-4al kyl, C3_7cyd oal kyl, C3. 7cycl oal kyl d 4alkyl,
Het Het 2, Hetl1lCt-4alkyl and Het2d .4alkyl; Ais Cl- 6a| kanedi YANUARY=£d0s .

-S) S(-0 Cl- 6a| kanedi yl - C(=0) -, G -6al kane-
ci- 6al kané’ﬁé%‘?sé‘( 80)2-: whereby the point of attachment tllocﬁ*ng%@”%l trogen
atomis the C-6al kanedl yl group in thoge noi eti es containing said group;
R5 is hydrogen, hydroxy, Ca-6al kyl, Het™T3-6al kyl, Het2Cl-6alkyl,

anzi noCL- 6al Kyl ‘?@%M th t{s}%?gt%; gfo‘ﬁ%gs ﬁ%ﬁhéﬁ&b&@ﬁk&ﬁﬁo&@y KRBRLy Be

di -substituted w

j—letl , Het2 |
Het 2oxy, aryl, Carsik Eélm%?FVh%GPt’&HﬂISIW g é’ﬁ%‘iglx‘%ﬂ Hgts Bither ?ﬁ;n
Sle t Gnggnicttmls Glt}ﬁ!&leﬁrymgqajﬂﬁ@ﬂbﬁ @vcﬁgbéﬂlﬁ!fllcikﬁtymmaécmlkyl X I1
aryl oxyCl 4 |hyd{9'ge%f§;1ﬁ8%ﬂ%g¢ ?\ﬁﬂ%lp Q’)ly‘%gmxgar C%W%Iheongmyn roups in the
definitison of ﬁ&m&kymmbdwl lﬁé sexebslit EedkonstHooakyoyl, erdriealkyl
substituents ey ?ﬂﬁ’:@& beh oi@ L)F&b?edsuiaﬁtﬁﬁén@ ea‘éﬁﬁﬂﬁ%endgéﬂy%lé&édc arbonyl,
ﬂi

Cl4al kyl oxycarb 5 _aryl carbon ryl oxycarbon Het 2
aryl C, _4al kyl , ﬁ%‘%afybH @W"YB]PHH%M%YI?% ‘mgnﬁ‘r O)l/ﬁy% may al so be

%drﬁx%/%‘l 6al ky;imncRé.rb@ﬁﬁl n@n&b?ﬁda@nalksa]gamhemrwﬂtyn amlilﬁasnﬁfqrngugen at 0{n to |
ic ey are al so for is_jnvention also
envi si ons t he cﬁ @&lﬁ?%ﬁmﬁ PRE%H Orgolé%%d g?mﬁ%momr)e%ljent

conmpounids. A bai&mbstrmted@(}perﬂthambbémqutawmlzwdepanﬂmt@myleafg@ﬁpmknown to those
of ordinary sl | &Lk-%/naﬂyh%:ﬁb d;'cﬁgoalﬁﬁr(j{ ;(}?,&gﬂgﬁclimr}{él tyek2 hal i des,

di al kyI sul f at es an hali dh es” and Taral kyl i des.” 35 WWienéver the
term "substit ut&d Iﬂ%a‘k%saé‘@ fi% é@-d‘ﬂrng the conpounds of formula (1), it is

nmeant to i ndiscal; galkisediydhe(e0)- nm(eshyd(@@pﬂﬁigﬂkméiyacoq@)’— Moliselkteel i n t he

expression u5| s f t he

i ndi catk%d group, @&(ogfi&ggﬁé%ﬁgd@%Y%%;%-ﬁ% f}f@f}%g‘gé%f%%gm S

nor mal al ency IHEERB ELOEKE d¢ Yhaeun BEAERSE CPERARINE HOMH a
cheni cal | y rstiabl@ogeipouRey, €, @Jkya H‘e@‘@@mﬁ Hbtécz daﬂiylsldfxﬁnd&%kﬁy robust to

For mul at i on 1 nbarsy hERRE e SEL A e Y ey AFRBREERREL, 1 Thal 0 O
"hal ogen" as aQQuadky; or part of a gr oup | s generic for
Rs is Crealkyloxy, Het!, Het'oxy, Het?, HetPoxy, aryl, aryloxy or amino; and in case
20 -A- is other than C;.calkanediyl then R may also be Cy.alkyl, Het'Cy.salkyl,
Het! oxyC,4alkyl, Het’C alkyl, HetPoxyCialkyl, arylCyalkyl, aryloxyCialkyl
or aminoC;galkyl; whereby each of the amino groups in the definition of R¢ may
optionally be substituted with one or more substituents each independently
selected from C;4alkyl, Ciualkylcarbonyl, Cisalkyloxycarbonyl, aryl,
25 arylcarbonyl, aryloxycarbonyl, Het!, Het?, arylC; 4alkyl, HetICHa}kyl or
Het*C; 4alkyl; and
-A-Rg may also be hydroxyC; salkyl;
R; and —A.—Rﬁ taken together with the nitrogen atom to which they are attached may
also form Het' or Het”.

30
This invention also envisions the quaternization of the nitrogen atoms of the present
compounds. A basic nitrogen can be quaternized with any agent known to those of
ordinary skill in the art including, for instance, lower alkyl halides, diallyl sulfates,
long chain halides and aralkyl halides.

35

Whenever the term “substituted” is used in defining the compounds of formula (I}, it is
meant to indicate that one or more hydrogens on the atom indicated in the expression
using “substituted” is replaced with a selection from the indicated group, provided that



fluoro, chloro, brono or iodo. The term "Cl4al kyl" as a group or part of a
group defines straight and branched chained saturated hydrocarbon radicals
having from1 to 4 carbon atons, such as, for 10 exanple, nethIANU&LRYZD)6
propyl, butyl and 2-nethyl-propyl, and the like. The term"Cl _6al kyl" as a
group or part of a group defines straight and branched chained saturated
hydr ocarbon radi cals having froml| to 6 carbon atons such as the groups
defined for G .4al kyl and pentyl, hexyks- 2-net hyl butyl, 3-nmethyl pentyl and

e L AP IS ol O oL im0et ML B0 9L PHD. R SBALh L 20 U7
radi cal s hawibegidaily stabletcomBowsi ber @iprendsthatis Slafﬁcwlﬁt&}rromﬁrﬁ@‘ﬁle"fwn”et hyI ene,
et han- 1, 2- q%f}ﬂxt onpth%%‘ggﬁi degr% kr'mntg’r éla Borth¥kor 43%‘ wlattbn Gty las

pentan-1,5 exan- ut an- 3 met hyl pent an-
1, 5-diyl aﬁ@er@mtlpla&@t 20 The term’ C2 sal kenyl " as a gr oup or part of a
group défines strai ght and branched chained hydrocarbon radicals having

from2 to @a%@ﬁ&eﬁﬁ e GOR B PRl Sden® B85 Ero@P6r pOUR &0 \ﬁﬁﬂ eSdivoRs, for
an the like. The

exarrpl e, en pen utenyl, pentenyl, hexenyl :
term"C2_ 6 W@%ﬁbﬁogoag %Pﬂﬁg ‘or part of a group defines straight and
branched thm‘mmmr ‘as alghop ot peit ofid gronpdéeings btraightant braackalr bon at ons

cont ai ni ng cg aga%ézro@r% raﬁﬁ %@ﬁﬁﬁ r]wca%gmn@s sdn Mk

propynyl exy n

"3 7yl oa?ﬁkfppe methyl, ¢ ﬁﬁmwl b m2-@6@ybnrﬁp}flsa@eth@mc% to cycl opropyl ,
cycl obutyl Tht@y&hp‘ﬂmhmy” a@M@@b@w%n@fa gl?éajé @&ﬁ@"syﬂrmgﬁ(}nmﬂﬁmﬁ&fdm % yl™ ) «gstﬁ
group or pa 0,1 NC ep I C (6]
nmay be opt i 4?%8%@5?@8?%%‘? a%’ﬁa%h‘%“%gg rle® EL%‘%}J[O ?P Sglc%lﬁﬁ%’ﬁendently
sel ected frgmnp@ﬂaﬁ@ddléyt Cy4abipt arehzenty, hewylo- nmthydm@lbé-meﬂmlmt}dmdldﬁ - 6al kyl ,

Cl_6al kyl ox&e hal ogen, hydroxy, optionally nono- or di substi tuted am no,

nitro, hal oC | kyl .~ carboxyl, O _6al koxycarho 7cycl oal kyl ,
Heti , d% %awryl rﬁ%rﬁé‘iaﬁm}ﬁl%??ﬂ%@&@%‘fﬁprﬁ& ﬁ?ﬂt %@h hi o,

met hyl sul f drurichedathelinel emytatedfitydmoalbby radidabthiatidg ﬁﬁnm foht cxleon MEmEBtich

substi tuents ggg ! t S | | |y nono- or
di substi t ut e’égam n g%%w 3 éﬂé{a@i P%%{(%qoéaaqn%%dg’?#%hly% 1:'(Ellpﬂglpt |yonal |y
nmono- or  di%sdish Ppitaede- ‘3 herand Al 263}%?1115“"1%1616113’]65111{%}113/ P%?Iboxyl

Cl. 6al kOXy(I;’JH&XQDaﬂd,t}:l@hﬁé\NUARY 2006 -7- C3-7cycloal kyl, Het', opti onal | y

o0 95, CoBEh LS AR ROCAR IO TR B AR o
sel ect ed f chamedih@laddagtior raficaloimridg/fromdde 6 oarboi stabrs chataine dbdasiolle

.double bond such as, for example, ethenyl, propenyl, butenyl, pentenyl, hexenyl and

the like.

The term “Cy.salkynyl” as a group or part of a group defines straight and branched

25  chained hydrocarbon radicals having from 2 to 6 carbon atoms containing at least one
triple bond such as, for example, ethynyl, propynyl, butynyl, pentynyl, hexynyl and the
like.

~ The term “Cscycloalky]l” as a group or part of a group is generic to cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.

30  The term “aryl” as a group or part of a group is meant to include phenyl and naphtyl
which both may be optionally substituted with one or more substituents independently
selected from C;_galkyl, optionally mono- or disubstituted aminoCy¢alkyl, Ciealkyloxy,
halogen, hydroxy, optionally mono- or disubstituted amino, nitro, cyano, haloC_galkyl,
carboxyl, Crgalkoxycarbonyl, Cyscycloaikyl, Het', optionally mono- or disubstituted

35  aminocarbonyl, methylthio, methylsulfonyl, and phenyl optionally substituted with one
or more substituents each mdependenﬂy selected from C,salkyl, optionally mono- or
disubstituted aminoC;.galkyl,, Ci¢alkyloxy, halogen, hydroxy, optionally mono- or
disubstituted amino, nitro, cyano, haloC, salkyl, carboxyl, C;galkoxycarbonyl,



6al kyl , Cr_6al kyl oxy-A-, Het'-A-, Het1lCl _6al kyl, Het'Cl. 6al kyl -

Het' oxy-A-, 5 HetloxyCl4akyl -A-, phenyl-A-, phenyl-oxy-A-,

phenyl oxyd 4al kyl - A-, phenyl - Cl-6al kyl - A-, Cl. 6al kyl oxycar bony JARUA®RY*2006

am no- A-, am noC2_6al kyl and am no- C1-6al kyl - A- whereby each of the am no
groups may optional ly be nono- or where possible di-substituted with

Cl - 4al kyl and V\/nereby A is as defined above. An interesting subgroup in the
definition of "aryl" as a group or part-7of a group 10 incl udes phenyl and

Qﬁggt ?llt uent 3?C %8%%%@%%& Xf(’?ghm %%E[Fgmﬁ&%gg%g\]@é*oxy,g hal ogen,

hydr oxy, omeihyhalfbwlmh@rebbﬁhedpmm%ﬂbﬁmléﬁs BINRBFOATURP ¢ ﬁo%?f&no

opt ?Sﬁaf‘?'yk??ée%&%ﬁ* i 15&%?3%%?2% e N atina DR

met hyl sul f of gV Gsalkgloaiyt- 85t 1/on Bt Iﬁﬁ‘ﬁgﬁeﬁaéﬂk%e‘%h%#gxyéﬁ or nore
e RN S ol a7 e e e iy A L A AT

car boxyl , C1 6 H%oxy%%ygo’i%’y?f %ﬁaﬂ}ﬂy ’?bmﬂ?}% ks &é%n%%?s%%% oné:fﬂ%{?O nono- or
di substi t ut %ﬂmmmm oftbe Apinorgronps meRyRptingA Ly HefroeRar- of Vﬁi’éﬁeby t he

opti onal Sugésfs rkhﬁst&ﬁ'ced@v'i‘d‘ld% Jna%aeva A@f%%sﬂ@fﬂ%ﬂ%@%‘“y sel ect ed from
Cl_6al kyl yI 0X Cl- 6al ky %be} 1CL. 6ai kyl -

Het | oxy- A-, efé%ﬂ?é&lg?}lp Bt ﬁéﬁg}?n of ¢ ary pﬁse?'l?louBQ’g/P a group
phenyl OXQ'CI indhidky eyl an]dhﬁgwmhlﬁhlbkuhlma%ehe dpliosAlylsybaityted with oyl or amirso- A- |

ous vy SRR ARG SILEN By EAR RIS L o
Cldal kyl — aefionplby WO'Nfl%Sub%ﬁtﬂféﬂlaW@w iy eyang aitte selkylatohafbce- 6ai kyl " as
a group or m{dxyé&b@ygmq@ydl@lmfﬂaé@pa@na@ nopb Ky dlswsaﬁltddt uted with one or
T uor o at onieraranbase Rt eiedind st Corod hriSed Rl 'Y
trifl uotDmeohmbreanstiticntassteoted vyl C:.dkeyl, Carsaticylbiey, Iialogen.drygrosppomionplily t of a
group is d%‘oﬂ@%%&uﬁstﬁ%@&ﬂ:ﬁnd]ﬁ’ E&%S'télclc}’ éﬁyi“@a'}@é:wiaéed monocyclic,

bicyclic or tricyclic eteroc@il%{lpb% avi ng aﬁﬁ erabI% 0 ‘14 ring rrenbers
nor e prefer@%%y‘@fl?@yi@mﬂ?éo %t OgfRPatE mongr eF EFUSTYMY to 8 ring
_rre(rjrber Sd \Amzﬁimowbﬂ@ﬂ fRethytehi® ﬁnd@é@yhﬁlfmaﬁmwm?pm&msstﬁﬂéﬂis on
i ndependent ct ni n xyden ur
optionally as"é’bmfs'“ %gj{n ggn He%%epeéd’egﬁ}gwh&dy%m Cgfa % a&%?%gl Kyl opt| onal |y
mono- o#0 di 4ubktiChealkd, Het'Goafloba- Kifet, omsﬁxdhhpxx@;eﬂwl AvablsgEhA-hydr oxy,
OXOb Op][l Ogﬁiégyll c?(@ﬂﬂ- Enﬂézé?%g 1UA £6h, (l'lQ;alk?l AL @, 6&@%@%&%%01 6al kyl ,
car boxyl , al koxycar ycl.oa
di subst i t at THPGH %%E‘Pb‘g Wﬁtaﬁfiﬁm’ﬁﬁﬂlﬁ@ﬁ&A ﬁ?ff’}y %?F@Pfg}‘?d a
sat ur at ed oaminpgrdupaiday optiszd yrbatoaehoz nowlpay pbisthle diapetitired eitht Cieikol i ¢
het erocycl ey fyamidg 3 {Las it fhld 1 ghofe JANUARY 2006 - 8-

25  The term “haloC; galkyl” as a group or part of a group is defined as Cy.galkyl

substituted with one or more halogen atoms, preferably, chloro or fluoro atoms, more

preferably fluoro atoms. Preferred haloCisalkyl groups include for instance
trifluoromethyl and difiuoromethyl.
The term “Het'” as a group or part of a group is defined as a saturated or partially

30  unsaturated monocyclic, bicyclic or tricyclic heterocycle having preferably 3 to 14 ring
members, more preferably 5 to 10 ring members and more preferébly 5to 8 ring
members, which contains one or more heteroatom ring members each independently
selected from nitrogen, oxygen or sulfur and which is optionally substituted on one or
more carbon atoms by Ci.galkyl, optionally mono- or disubstituted aminoC 1¢alkyl,

35  Cysalkyloxy, halogen, hydroxy, oxo, optionally mono- or disubstituted amino, nitro,
cyano, haloCy_galkyl, carboxyl, C;¢alkoxycarbonyl, C3.7cycloalkly1, optionally mono- or
disubstituted aminocarbonyl, methylthio, methylsulfonyl, aryl and a saturated or
partiailly unsaturated monocyclic, bicyclic or tricyclic heterocycle having 3 to 14 ring



menbers whi ch contains one or nore heteroatomring nenbers each

i ndependently selected from nitrogen, oxygen or sulfur and whereby the
optional substituents on any anino function are independent! ys 3£NEaARTDR0D6 OM
Cl -6al kyl, optionally nmono- or disubstituted am noCl _6alkyl,

Cl_6al kyl oxy-A-, Het2-A-, Het2Cl_6al kyl, Het2Cl_6al kyl-A 5 , Het2oxy-A-,

Het 2oxyCi _4akyl -A- aryl -A-, aryloxy-A-, aryloxyC 4ai kyl - A-,

aryl C1_6al kyI A, Cl- 6al kyl oxycar bonyl affno- A— am no- A-, am noCl_6al kyl and
am noCf - 6al k ereby .each of thge am no ona be nono-

or where p Se“vf\g @?ﬁ?ﬁft%ﬂ“\ﬂ?gﬁﬂ@aﬁﬁﬁ %ﬂ%ﬂrﬁa&ﬁ 465%55 defi ned
above. An |sﬁéc&écbﬁ~bmngtr@g¢bgmyg¢n wrrmﬂfhmﬂeﬁhanchynbmomfonél}debsﬁm@;@ L guyoup or

part of a gragﬁ&gy ot ags{urdlgge%dgﬁlg%exg@éem&eé %ﬁpa]sﬁan%h%oaes ur at ed

nonocyclic Ic or eteroc e er,a 3to 12

ring menber isubditeedpraing ahﬁ]%bd@ltsé]kﬂ@xﬁﬁq etrré‘*nb%@f@las ]nﬁeé pseiferEbly 5 to
8 ring WenbemﬁomAch{&mp@Haﬁymem@m Armerrgoxmte@rrgakmm@gmenbers sel ect ed
from nltrogen qaégfg &g& nd i.ch,is o(g)tlonallé‘(| a!;:sgls uted on one
or nmore car BOHCH Rbyéif‘ila FRSAFO0 iy T ?ﬂ}%roxy, 0XO0,
optional |y mmimC;galiyliAuigsdrlisitacil ofthi aminongrous maymhonal]ydjmﬂﬂnoeat kyl ,

car boxyl , ghg? | de or

di substi t ut %@@%ﬁ%@ﬁ%@% gﬁgﬁﬁted%ﬁ@ﬁ M&%%%ls% ony é%‘?’g’?’ ‘and a

sat ur at ed oﬁnwktqsmgvbmﬁm@ﬁép n%ﬁ%‘&w |3éagm0@wépm06a groupiigycl i c

het er ocygl e db@edng a Battfhtelioriph Iﬁﬁﬁ%ﬁﬁ'&ed%hﬁhﬁ@'ﬂk@tﬁ@ox&ﬁ@y&ﬁc nor e

het er oat om er.s se m n|tr 2Q or .sul fur and
wher eby t heﬁ%‘ﬁéf%ﬁgﬁ“%%f?ﬁ%i‘h?é ?rﬁﬁgq??rgWy% R 10mRgenendent | y
sel ect ed fr oremBers@al kydre pEfergay kit dxring mmbeﬁewhmﬂxcontﬁes 2aorgadiky| , Het 2C1_

6al kkyl A- h&@fogﬁﬁynﬁmeﬁﬁ&g@a r{;\g{f’?&ﬁmﬁ gen, HxY etﬁ)r’su%ydng%&us aryI OXyC1

al kyl - aryl 6a kyloxycarbon no- 0- A-
ami . noClGaI PRRNA %ﬁﬁ‘%’é H%IORWOEAFMW%% %ébﬁﬂ'ﬁjr qlﬁ 3‘ Erps may
opti onallby hﬁirmnmo ayptioZBlywhetoe opdlSnsl:bsl‘ihﬁedChmﬁmbﬂtd eyameghaibChsaltvl, 4al kyl and

wher eby A i g rﬂ ; Osaﬁchﬁ%%%ﬁ%ﬂaac& rETﬁ%l ? naﬁﬁm%n ro‘%‘z‘i‘i’suﬁ&lrﬁtﬁﬁt of a group

is defined as matic rrcyc eterocycle
havi ng pr ef WPnglﬁtldnqthylﬁl@)gn%ﬁﬁmﬂ D éﬂd 'cpqra@r@tpcégn}argalbb 10 ring

nmenber s andufBanatpd Sbabsdliy, byt & titPdicherEReksle LED 302 SRNIMAHBSsONe of
nore heter oa?}i{c ng nenbers h i ndependent el ted rom nitrogen,
oxygen or sUl Er tﬁ%“\?ﬂ? 8?1‘“?1'55%8 %‘Wé “?Hﬂ’&%sﬂsﬁ?%% ST BHRES OFEB car bon
at oms b0 Cl oy ind whretontat bytianehwbsttinends swipst dntine &ghction mreCl6al kyl

Sltt ?gl kg;g?ﬁd éﬂébﬁg%lecﬂﬁ%rowfﬁa?dgg'@rg IXXﬂﬁnq{etQRé?E%@%E h%g}(ljglmoglokyl
optional ly ﬁ‘gﬁ" ‘gﬁag‘?’@’u% %’H Gt ?'Féf& 9%/%@1 ﬁ

met hyl sul f o;aylG.salikyl-A-, I@kalkﬁnﬂymfboayl@ﬂmwa- Imﬂmm&glamnoclhhlkybéndc or

e YOl MEhSEREUFLE D Juli0rlfle KD PEFRELS o MBRS Aie, gpt | onal

substituents on .on are 1 n y se from
Cl - 6al ky?, Wb@e iP@W&?lF - srbaduted Wit Gy mitvéhfrmm 5@s dghmagyabove.
Cl_6al kyl oxy-A-, Het'-A-,
The term “Fet™ as a group or part of a group is defined as an aromatic monocyclic,
bicyclic or tricyclic heterocycle having preferably 3 to 14 ring members, more
preferably 5 to 10 ring members and more preferably 5 to 6 ring members, which
30 ~ contains one or more heteroatom ring members each independently selected from
nitrogen, oxygen or sulfir and which is optionally substituted on one or more carbon
atoms by Cgalkyl, optionally mono- or disubstituted aminoC 1-salkyl, Crgalkyloxy,
halogen, hydroxy, optionally mono- or disubstituted amino, nitro, cyano, haloC, salkyl,
carboxyl, Cy.salkoxycarbonyl, Cs4eycloalkyl, optionally mono- or disubstituted
35 aminocarbonyl, methylthio, methylsulfonyl, aryl, Het' and an aromatic monocyclic,
bicyclic or tricyclic heterocycle having 3 to 14 ring members; whereby the optional
substituents on any amiro function are independently selected from Cysalkyl,
optionally mono- or disubstituted aminoCy_galkyl, Cr_salkyloxy-A-, Het'-A-,



6 JANUARY 2006 -9- Het' Cl-6al kyl, Het1Cl-6al kyl -A-, Heti oxy-A-,

Het 1oxyCl- 4al kyl - A-, aryl-A-, aryloxy-A-, aryloxyCl4al kyl - A-,

aryl C1_6al kyl - A-, Cl. 6al kyl oxycar bonyl am no- A-, am no-A-, am apNUARN006
and am noCl. 6al kyl- A- whereby each of the ami no groups nmay optionally be
nono- or where possible di-substituted with C1 al kyl and whereby Ais 5 as
defi ned above. An interesting subgroup in the definition of "Het2i as a
group or part of a group is defi ned as%an aromatic nonocyclic, bi cycl ic or

bref oy ably. SCab Frh CreaP BR SR T bRer Al BETS Svidlig er o
whi ch cont aaryigxmaamyl—ﬁar@ylﬁetékjdaiﬂﬁl sallndonyearberdagimbelct, edirfordm 10
ni trogen, 060, &gﬂcgféﬂgclé%uﬁigyam&%h q%f(egpfeg&r@tteyﬁﬁe%}é& L@ on one or

nore car bon oxy, hal dr oxy, tionally
nmono- or di @?ﬁ%@lﬁhﬁ’t@@o SETHEe Pﬁﬁ%f?lgdl 893&“%‘ H@Flb@ﬂ ?@‘{ WheErsh o ;5

Cl. 6al kwycgrdggﬂwaboeg 7cycl oa kyI opti onal | y nmono- or di substitut ed

am nocar bon | thio ulfo ylo oar Het 1 n an arorrati c
moaocycl i c, ‘Xﬁbfné Esigﬂlnxs ngTP‘PH’gs‘% %éﬂ%cfne a%z g.?/%gg?ugargarf FOFY iy

menbers; Wr@rﬁahyastdmearmpammaﬂlocycﬂlus bicydentrerigyrliahytermielo hving preﬁraﬂyé
|ndependent «

Het 1C1_6al szr’agh%@b%gséﬁ&?b%ﬂﬁ%% %ﬁ%%ﬁ%ﬁe}&gg&m ﬁ’léﬁér%b?ﬁ:s oyl -A

aryl oxy- A- nxgrlyqz L pdash cpqnaj;qmsAme oam@eterogtgmk@qgr)qembers se ectcd from

G _6al kyl oxyEasnomycadbnad fir amﬂﬁhﬂ&ﬁm%pﬁoﬁﬂlmﬁémﬁfaﬂ bﬂ bn@mdnam cafch_

6al kyl - A- V\/ner or where
20 possi bl &'t g@% aﬁiy&’tckéd ]toﬁy’& ?ﬁmx yorlalsu r}?oﬁe(riled above.
As used herasiing, nitte cyaophalp C)-salon, m@xﬁaﬂbmﬁwxymb@w Qmmﬂwﬂé’lcar bon at om
to which i ubﬁal@tnﬁé}fbh%gdls@hﬁhft@d ﬁhﬁv@l-bcfn%@ﬁe 1884, ﬁr&ﬂiﬂl&ﬁd §’1harfyhe sul fur to
which it |§{a; Che heterg%c( @%{é quo tg t fulfur to

whi ch it é’HomﬁtSC RROQFERIF: R ichr F FiRoC h"l“ﬂ? 11 HPScar bonyl
noi ety Wi t hnddieere arbeoib yahowptional sabittdents on svairtiac imdionAse isiegerddent®y n bef or e,

the term "qpe Qf frger@Haﬁc&Y?fl %xgﬁbsﬂtl&‘ Al et Qh, E%Fca"ai‘lﬁh%ﬂp' e 30

C-atoms, where |tu pre fwo or

t hr ee. V%eﬁ'leéw}"\ﬁafﬂétbqpéfc(leﬂ@d -MhadrBgén a@fl*’@'Ailéﬁﬂ%))Cm@Eﬂr% #D€i-t han one
time in an)éaﬂcleﬂSUJGQEﬂE)KYCQM defihdIAL ia8fnd- &-Idﬂﬂﬁ@@ﬂdﬂcﬁl and%anSnd0g term

"prodrag" a d ugh Kl s_text mean Ear macol ogi cal |y

accept abl e %g%éavﬁ %’gagﬁ%g?a&l?%grwps%a%%m&ﬁgg hoe 'ﬁa(f “ISuch that the
resul ti2Rg ipassible %S\bﬁ@mﬁﬁwﬂo@mﬂi%mdpwbﬂmA@ﬁ aStd@éncﬂa@bcwatl ve is the active
drug as defined in the conpounds of formula (1). The reference by Goodnman

and G | man {sThe, E’é}éh”&%%zﬁ (:@%@&513 Lonf mzﬁﬁr@@&;e'c&%on ik 8%hich
MGawH || ; Int, i otransforfatio
it is attached The term (—O forms a sulfoxide with the sulfur to which it is attached.

The term (=0); forms a suifonyl to the sutfur to which it is attached.
25 .

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

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

When any variable (e.g. halogen or Cj4alkyl) occurs more than one time in any
constituent, each definition is independent.

(U]
LA

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 Giiman (The Pharmacolo-
gical Basis of Therapeufics, g ed, McGraw-Hill, Int. Ed. 1992, “Biotransformation of



6 JANUARY 2006 -10- Drugs", p 13-15) describing prodrugs generally is hereby
i ncor porated. Prodrugs of a conpound of the present invention are prepared
by nodi fying functional groups present in the conpound in sucJANVARYt2004
the nodifications are cleaved, either in routine manipulation or in vivo,
to the parent conmpound. Prodrugs include conpounds 5 of the present

i nvention wherein a hydroxy group, for instance the hydroxy group on the
asymetric carbon atom or an amino gredp is bonded to any group that, when

the prodrug is admnisiered to atient, cleaves to formya free_hydroxyl
or free aniHess ’rpéébé@t‘ie\?‘é}%’.‘gH@&gﬁﬁ@ﬁﬁ%%ﬁ@nwoﬁ%‘é%wQfﬁescri bed
for i nst anc@npbuDoBBik 32498 inVBSD1r3 BreBdrsd bY\R0AFYRG fitHonrigraPs 99/ 3 3 792
all incorporated. herein by.re e i I i by

excel | ent a%fﬁseegg?r{g%f%%?q‘%gﬁ ;ul%{ﬁglg%l s%ag&%g%éé@%?ﬁ%gg? %Qt% {f“%%dﬁ Iﬂge?gﬂ readily
met abol i zedroutitematipulaten eren viv; boithopasert vompauwd. Prodregs intledegraaraugduise, the
sal ts ofs th&?fg%%%@ﬁ@gﬁ/eﬁionfﬂq%&ﬁh@éxbxﬁéx%uﬁ,*’f@ﬁi%st\&ﬂ&rtﬁé Hy&rg:%i %zg pherton Is

phar maceuti ca si ol ogl cal | y acceptahl e. wever ing a

phar maceut i CaPISPIAFHE CEPPRHPE: & ? & O&ﬁz%%aiﬂﬁ@f%@é?atf?ﬁeﬂg%snpl e, in
t he preparmbdg iosdnpnistetddaatinatiendfclavitafmcefite tairdzyy! acfrepamaimoe conpound

of formul a . Al salts, whether pharnaceutically acceptable or not are

i ncluded wi't |eﬁt1 € anbit of the present invention. The pharnaceutically
acceptabl e or physiologically tolerable addition salt fornms which the
conpounids ofypid¢aé eprnmd esmif proviregstarodesaned dby instenpefio Wi 8333%veni ent 1y be
prepared 25ydsod1es d1BEWRPHY/9PIoR ahe VRS b5 3 73U nAsporh Rl hertA M) RferbMr gani ¢
aci ds such as hydrohalic acids, e.g. hydrochloric or hydrdbrom c acid;
sulfuric; nitric; phosphoric _and the |like acids; or organic_ _acids such as,
for exanpl &rog¥st i“'@,Chﬁﬁﬁﬁ%éibé’,e"?ﬁl@?f@ﬁyﬁé’étsi’lé?lh%@%cff@?edg?i%‘ﬁ#fﬁé‘?tyoxaI ic,

mal oni ¢, sumdiafd Radilyehekhbdlized thi@the@etivBRhhibitork arkzed.i ¢, citric, methane-

sul foniw, ethanesulfonic, benzenesul fonic, p-toluenesulfonic, cyclamc,

salicylic, 30.p-am.nosal jcyl.ic amoi ¢ _and . t-he |i i ds. nversely said
aci d addi ti%’ﬁ ﬂgeé H@‘%‘%ﬁsﬁs{h%éﬁ%bdé ﬂgeocﬁ\l}_aéjf) ’tl%% %%OW"L%‘?&@@ o\%@y&% t%aetppr opriate
base into tientrerisphsmicartivellpsr thysiobginpbuactsptablef Homsier, (aly hewngai ni ng an
aci di ¢ pr OtbRmiERYufal P uBRERINEES REkroR Wy AdASrd 136Fol S%bipldTai @k Or amine
addition salt: fagrm b\égltéﬁeat'rreygt wWth a $rlopr| ags or gani Cd fﬁd I har.gani c
bases. App TR o RELSEHPR Of {PhEAsHRIHYRC PP CSoAsPES of REnHHBN| um

sal ts, he Al kdts) whnbkreaatidacaltically sxeepratilabr s@ lateSincledgl withie tla dohbiiof sodi um
pot assi um i lciumsalts and the |like, salts with organi c bases,
e.g. the 6 Jiﬁlﬁ‘\t{% ’

The pharmaceutically acceptable or physiologically tolerable addition sait forms which

the compounds of the present invention are able to form can conveniently be preparéd
25 using the appropriatelacids, such as, for example, inorganic acids such as hydrobalic
acids, e.g. hydrochloric or hydrobromic acid; sulfuric; nitric; phosphoric and the like
acids; or organic acids such as, for example, acetic, propanoic, hydroxjracetic, lactic,
pyruvic, oxalic, malonic, succinic, maleic, fumnaric, malic, tartaric, citric, methane-
sulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic, salicylic,
30  p-aminosalicylic, ?amoic and the like acids.

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

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



-11- benzathine, N-nethyl, -D-glucam ne, hydrabam ne salts, and salts with
am no acids such as, for exanple, arginine, lysine and the |ike. Conversely
said base addition salt forns can be converted. by treatnent ws{JANVARY2006
appropriate acid into the free acid form The term"salts" al so conprises

t he hydrates and the solvent addition forns which the conpounds of the
present invention are able to form Exanples of such forns are e.g.

hydrates, al cohol ates and the |ike. 10-¥he N-oxide forms of the present
conpounds a t gt i qiads . : ei n one or
sever al nitF%ugﬁﬁgf§#§d§?gggfﬁﬁwégﬁJﬁg@$he soﬁggﬁﬁigﬂﬁﬁ%eﬁ%%%O$%§Epresent
conmpounds ned¥F dsfor esamnle, iargipipeitysiteand dEee forns. Such forns, al t hough 15
not explicitly indicated in the above formula are intended to be included
within the c3a0R&Plail B&RIEEEAE BUBNEIR colitel BF MesthRheRghan cal |y
isomeric_forms of conpounds of t resent invention, as used hereinbefore,
defines Al | 2PRHSBREF 818 GHp ﬁ%?a Eggﬁp of the sane atons bonded 20 by the
sanme sequence of bonds but having different three-dinensional structures
which are med bejrzlﬂt“edl@halﬁg@@ghb@ses M&i}_@h.ratégan@ momﬂ&dgfﬁohﬁmeﬁemttid nvention
may pOSSess. nl ess. ot herwi se nentio or i ndi cat t chen c
designationc%?p%F@%ﬁgﬁﬁﬁﬁmm%H%@Wﬁgggggﬁ?ﬁ§$ﬁFx 6?8P§?°%FFES%§§f%?§g'

st er eochem alrytes, sboboelates fot e liwhi ch said conpound nmay possess. Said

m xt urel@ray contain all diastereoners and/or 25 enantiomers of the basic

mol ecul ar  sqpdl c}%cf‘e ftBEIésSS’ijtﬂe %%?g ouitid arS HREAAE RERLAA thy corh SOURE 0f T Or s

of the conpounds present vention both in pure formor 1n _adm xture
with each otorBEla{PaviisneiaRaeer SCEoBLEPgRRAEER 4F PR Huths sosllsi N oriepr esent
invention. 30 Pure stereoisoneric forns of the conpounds and internedi ates

as rrf_nt i oneﬂh&@@génﬂc(?ﬁ@omd@ﬁw &do B6istii6 }ﬂi@{tﬁu’t@ﬁ&ﬁ k. abhh flbf:ﬁg lagho@gtmer t
enantl o rrc  or 1.dS re r,c or 0 e S asl| ecu r structure
of sai dl bor GBI T MO el 4P L TR lp AP Tt DF piscedP s B

' st er eoi sonwppeaf thy prasett imenter.ns conpounds or i nternedi ates having a
stereoi sonmeric excess of at |least 80% (i. e. mninmm 90% of one isoner and
maxi mum 35 006,08 Sfhe RleRORRLR BrhSOS LRI 894 j ¢ excess
of 100% (i .e. fg%gbofc %ﬁ% P@Onefggngﬁ%oneﬁg%m#ﬁéngﬂ%§3, ﬁbf%ﬁgﬁéé
parti cul ar , "se@ hpstRaoredeliprsallposiibie sampeiads Rgdeur pidpe simoHars boadekss of
90% up 10 1BOHe seueBegiBfie dof HofBIHut Bauhimy diffanchifred-disteieal sareirecwbXxiess of
94% up to 100% an i i.cul ar havi a__stereoisoneric excess of 97%
b 16" 100% THher b TRskeah . RRGh LR R R, P e b SRR B 5

Unless otherwise mentioned or indicated, the chemical designation of 2 compound

. encompasses the mixture of all possible stereochemically isomeric forms which said
compound may possess. Said mixture may contain all diastereomers and/or
25  enantiomers of the basic molecular structure of said compouﬁd. All stereochemically
isomeric forms of the compounds of the present invention both in pure form or in
admixture with each other are intended to be embraced within the scope of the present

invention. -

30  Pure sterecisorneric forms of the compounds and intermediates as mentioned herein are
defined as isomers substantially free of other enantiomeric or diastereomeric forms of
the same basic molecular structure of said compounds ot intermediates. In particular,
the term 'stereoisomerically pure’ concerns compounds or intermediates having a
stereoisomeric excess of at least 80% (i. e. minimum 90% of one isomer and maximum

35 10% of the other possible isomers) up to a stereoisomeric excess of 100% (i.e. 100% of
one 1somer and none of the other), more in particular, compounds or intermediates
having a stereoisomeric excess of 0% up to 100%, vern more in particular having a
stereoisomeric excess of 94% up to 100% and most in particular having a

stereaisomeric excess of 97% up to 100%. The terms 'enantiomerically pure’ and



"di astereonerically pure' should be understood in a simlar way, but then
having regard to the enantioneric excess, respectively the diastereoneric
excess of the mxture in question. 5 Pure stereoisoneric for eJANUARE 2006
conmpounds and internedi ates of this invention may be obtained by the
application of art-known procedures. For instance, enantioners may be
separated from each other by the selective crystallization of their

di astereoneric salts with optically acti-ve acids. Alternatively,

enanti oners be s at ed, hr omat ogr.aphi c.,t ech es .using chiral
stationary é@é&%"m@gaﬁl}' par égéfl@?’ t%‘%!lrlfl)? Sipilqr §V3P?’2tf"ﬁ? PorHEs ?ra%/aréal so be
derived from thb%amﬂmm&pexn&ss;gaspmdmﬂmcﬁmstm‘hmnmmss of hemextues fhor ns of the
appropriate éésﬁﬁxﬁ' ng materials, provided that the reaction occurs

st er eospeci firea y. Preferably, if a specific stereoisoner is desired, said
conpound wi Il be synthesized by stereospem fic methods of preparation.
These ned hoBsrewtegrdoisoanhviziormyad| dsyand mrterotedintes o€ Hily J2veniios 83var t i ng

mat eri al s. %éoﬂmﬁeaib?lﬁ{g%g BﬁSf&%ﬁﬁ‘éW& c&fmésomlﬁhsameé )enﬁ?xﬁf@ﬂﬂ%%s Rhyai ned

separately by conven hods. Ag te ar ation nethods
whi ch may~ aB%SRERFIIRD F2He Oy asteedy ﬁzaés?gﬁ% CEORIEE
crystalli zataaimmmtqahciﬂhomtv@gmaphetlterﬁatgrelypaianﬁmm Inragl’mtsqgmqmyy 20 It is

clear 10 & BEORANGRII Edoldlot 16 a0l DRlor NG P OURYS- el b AC )

contain at ric tent
st er eoi $@mesPECAOFOTDS THY| aéSO beglpnmied o thearseresponding n@nec,smw hegpicpla ast erl sk

( b) : nt the fs?ﬂ\éﬁ@fé?ﬁk @Wthe%pg Hopkthtk stabtinle mdRGiads, %Jrcﬂ’l(%ﬁ t]:%lat @e\reét;:noﬁbbdﬁils 25 Thfh
absol ute confi ric center, tha e in the
conmpounds oft erF ﬁﬁ‘%ﬁq 31) Fr%/a%g' af%@?@hfétﬂre&fo?‘ﬁ%mg?%’ieg’ogéﬁewg %g@rl ptors
R and S, tbﬁsyn&ea:mcﬂ@;stcﬁea&peolﬁcmmthodspﬁumgtmﬂo Thiese metheds widlscri bed i n.

Pure Appl . éﬁ]gﬂq , iommarked with the asterisk
{*) pregg: %éo%z%emlgi nja%?%ﬁ%gﬁ[g elﬂ%%g%ent invention is also
|ntende to |ncI ude all isotopes_ of atoms occurrl ng on the present
conpounds. Taofapesonds @a@n%fﬁb%ﬁoawﬁ@ raReRptainast sspariclythy roaventionalr but

methods. Appropriate physical separation methods which may advantageously be
employed are, for example, selective crystallization and chromatography, e.g. column

chromatography.
20

It is clear to a person skilled in the art that the compounds of formula (I} contain at least
one asymmetric center and thus may exist as different stereoisomeric forms. This
asymmetric center is indicated with a asterisk (*) in the figure below.

5
3 Is? o\lexr—A—RG
Ry NN NN {\T

O

25  The absolute conﬁguraﬁon of each asymmetric center that may be present in the
compounds of formula (I) may be indicated by the stereochemical descriptors R and S,
this R and S notation corresponding to the rules described in Pure Appl. Chem, 1976,
45, 11-30. The carbon atomn marked with the asterisk (*) preferably has the R

configuration.
30

The present inventicn is also intended to include all isotopes of atoms cccurring on the
present compounds. Isotopes include those atoms having the same atomic number but
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.
35



di fferent mass nunbers. By way of general exanple and without limtation,

i sotopes of hydrogen include tritium and deuterium |sotopes of carbon
include G13 and CG-1 1. 35 6 JANUARY 2006 - 13- Whenever used 6HANITARY 2066
the term "conpounds of formula (1)", or "the present conpounds” or simlar
termis neant to include the conmpounds of general formula (1), their N
-oxides, salts, stereoisoneric fornms, racem c m xtures, prodrugs, esters and
net abolites, as well as their quaternl Z8d nit rogen anal ogues. 5 A suitable

f 3 wh in:
gf oup o Cg@g@%@%s@& Ee;feﬂl‘%{-’tér &Qgﬁﬁgn S ﬁ’t@%‘?r"%&ﬁdm chrmﬂlie?;]:régeht ereln

, Rioa are, each

rogen, .Cl-4al k xycar bonyl ,
car boxyl , aPrPeERdshongimilantsHg.is Elleal%ilt‘l ef “ﬁﬁlﬂil@)ﬂoﬁngﬁ’ﬂi]éé’gg 0331“? &,
fg 7CYE| 03'1}&&&N—&&e§%&&§%ﬁeg1§é¥n&?'ﬁ&|&&% fac@%llc@ﬂﬁkiﬁtéslpyrbd@@‘s Le@mdld.nxd sugstl ]tut ed
with ary cl oa a oxycarbonyl, carboxy

am nocar borf§ ‘I‘tﬂb‘_“’r?ﬂﬁ?f’oas %?Hzéﬁ% 518%5 I ?ﬂaﬁ y%/ am nosul fonyl ,
Cl4al ky S(Ot \_L/erroxy cyano, haI ogen or am no optionall wo-
di subst i t utieaiwRisEoEhel OTHONRIS AR hesHIEROsPEAceTng Vhﬁe‘&r vl
il bl Srpala st ol ieda bt > 2

al kyl an a : N on atoms to
which they are atta(??fﬁ %%%b?ngf #@@E@é%ﬁ@f‘mﬁdﬂ@% lais
hydrogen, C2_6al kenﬂaﬁvc}@baﬂal IGsrylkenyG3-  Zeliarhd at Ey&ﬂkyépwonaaﬁﬁwé@tbﬁbnyl
optionglgly mono- or ugirsphsiy Lﬁ&dcﬁé‘%&ﬁﬁéﬂ (?14&6716%%@@8}&% ZSerb@:%II' onal |y
nmono- or disubstituted, CJ. Ik I’oxy r%%l;b %Xﬁ\{la I-get oxy 20
car bonyl , Het 2oxycafBgRrieo ylin89<‘§fc95 h‘jﬂrﬁéi "éﬁ Ry PEPHRIR T oxy -
car bonyl, C1.4al kyl Cagdiyigi{Q)., Gydrory,adyard, kylogead dramihqg o;(ﬁ'imﬂiymlona—l ckryl -
Cl1- 4al kyI oxycar bonyl I I
car bonyl oxy, C14a1kd su%%bn}cgé'%Qﬁﬁ%@%@%@%’%%%ﬂ%%ﬁﬁ%g?% 2y c’ar bonyl oxy,
aryl oxycar bbnyl oxy, ﬁlB@(tl'Mal:l%( %HWCIOEHQLI (Car by
it Zg -1§1a: ty: oxycar g@fiml 43]]5&%3@@%5@ H@IYWhéf@yagr llﬁg,!, Jsad tﬁaem?ﬂg@mettﬁ 5

al kyl oxycar X a ed wi ary
aryl oxy, Het2 or B’%b%g %8?8?“#%‘?@%%82?% %‘ghf%&B%EY i %T no groups are
each i ndependeﬂtliays bpdregtre 2 falomiyCTrablkydy], %ﬁy}l’cloaaﬂyla@mmwarbonyl

C3- 7cycl oal kyl | d 30
ot 2L, aal Kyl s R 1 By ot B ety B Rl B iy

aryl, Het', Het 2 or mo@%%@% sta%ﬁqdo(ﬁaqallvl%%‘myw@éowwow gﬁ%ﬂxy hydr oxy,
C - 4al 20y1S(=0O)t, carbonyl, I—Iet oxycarbonyl, aryloxycarbonylC, 4alkyl, arleHaJky_loxy—

carbonyl, Cyalkylcarbonyl, Cs.scycloalkylcarbonyl, Cacycloalkyl-
. Cy-salkyloxycarbonyl, Cs.7cycloalkylearbonyloxy, carboxylC;4alkyl-
carbonyloxy, Cy4alkylcarbonyloxy, aryiCisalkylcarbonyloxy,

arylcarbonyloxy, aryloxycarbonyloxy, Het'carbonyl, Het'carbonyloxy,

25 Het'Cy 4alkyloxycarbonyl, Het’carbonyloxy, Het’C4alkylcarbonyloxy,
Het*C | alkyloxycarbonyloxy or Cy4alkyl optionaily substituted with aryl,
aryloxy, Het® or hydroxy; wherein the substituents on the amino groups
are each independently selected from Cy4alkyl, aryl, arylCi4alicyl,
Cs.acycloalkyl, CaseycloalkylCigalkyl, Het!, Het?, Het' C4alkyl and

30 HetZCMalkyl;'

Ry is hydrogen, Csyocycloalkyl, Cogalkenyl, Cogalkynyl, aryl, Hetl, Het® or
C,4alkyl optionally substituted with halogen, hydroxy, C;4alkylS(=0),,
aryl, Csscycloalkyl, Hetl, Het?, amino optionally mono- or disubstituted
where the substituents are selected from Cyalkyl, aryl, arylCigalkyl,

35 Cs.peyeloalkyl, CiaeycloalkylCigalkyl, Hetl, Hetz, HetICMalkyl and
Het2014alkyl;

whereby Ry, may be linked to the remainder of the molecule via a sulfonyl group;

tis zero, 1 or2;



aryl, C3-7cycloalkyl, Hetl, Het', am no optionally nono- or disubstituted
where the snbstituents are selected fromCl al kyl, aryl, aryl Cl-.al kyl, 35
C3_7cycl oal kyl, C3-7cycl oal kyl Cl -4al kyl, Het', Het', Het'C -4a& JANUARYE 2006
Het 2C . 4al kyl ; whereby Rl11lb nmaybe linked to the remai nder of the nolecule
via a sulfonyl group; t is zero, 1 or 2; 6 JANUARY 2006 -14- L is -C(--0O -,
-OC(=0-, -NR8-C(O-, -O0C.6alkanediyl-C(-0O-, NR8-C -6al kanediyi-C(=0) -,
-S(=0)2-, -O-S(=02-, -NRg-S{ O 2 whereb¥ either the C(=O group or the
S(=0 2 group .is atfached. Lo, t he, NR2 QDI gt ¥; L s hydregen,
Cl4al ky] oxygéf’ bo%ypﬁ’gég{go@w[ﬁ%‘i'\ﬁfn Caréﬁ%ﬁgaﬁénéﬁ%%@ or 5 _
di (C1- 4al kyl ) aniNRec@rdbngediYIE3E0y cH oy 0-SE€2) satifeny-Ororbetikgwgr , or
Cl-6al kyl ~ opti &@@(Lm%gwa Tot%Héts%doﬂg&cthpqmta@ﬁedrm@eNRpﬁlbiewent s sel ected
fromaryl, Het B Het ZC)%;‘Cl ga iyl 0 Cl-4al k Iﬁx gar bonérls, car boxyl ,
anri nocar boRy S RYEAFD. Gr+al s P I APbRRY InFRiRP %’%,’%%Oﬁ ul fonyl ,
g;- 4<'Si ry%SE :g))tdi(mn@hmm' yabonyl, Mbp@@ﬂqar@-sflkbm, %ﬂl@mﬁl fbrfﬁéltrm&vk ll o

i substitute [ J it-ue s kyl, aryl,
ar yl Claal kyl %ﬂﬁg SERSRY O3y B M PRI L S AR Y
Het' C1, al kyl anHetRetctdedlkyli Cr-ahalorBearkongh cahpRyH assigocarany!, masot eixy, Het 2,

Het 20xy, aryl. @] @Y1 RhidBhB0yl AtindsRI BB, yIS(SORIEFoxk@no,
Cl- 6al kanedi yl t&egﬁ%) % A8 jally ( RuR8Foxl " dfano

Het ' oxyCl. 4al ky]ila,logfl‘é‘ta?@naﬂnﬁﬂﬁy a@gﬂgﬁ@%‘@gs&g‘ﬁ%@ﬁﬁ tw%?éh%@éﬁtaws are

ﬂ] yl gx]%/_m_. :1_al kyéeflébﬁedcﬂfoxﬁmljailqﬂ;]mﬁt_ Ilf;lléﬂy},(lgalkyleﬁehycleaikﬂ, _Cif.;}dyblealkm no groups in
e definition 1 %Hﬁl e one or nore

substituents _seﬁé"’c &rf?%é%ng%ﬁégP{‘yp&& - alﬁélk@é?%&gﬁnyl,, , .

Cl- | al ky! ox}er bosdllyloxyy Jet , Betyaxy ol efo At 0x @ ARl oRyIeAY BoH)o; anfidp casepHet 2,

aryl CM 4al kyl , Hetis Ghéahky C, pilkahediAi@erak Jothy aiddbC AN, Cld: @, .gkaup of

ol Low ng rest rit ke dnt ge Cratdh A Bl g 287, Bl b 1 he
Het' C1- Bal kyl , ¢Het@BIC6alkd; wheznby legh B aidapimo gonps inthe gefiniicoudidis ma is a
saturated or pagdioahitybdSatitatan AR BOEYR subst@enk €M6lel GorheLANGEYC! €
having 5 to 8 r rﬁp&fﬁr;ﬁiers, m con g.l ns qne or m)rle h tero}gato n 25 ring
menbers sel ect ed! Vb Ge K BRYGEROBE: 2YH TR M IR YFEP B onal |y
substituted, orHghéhyl, aopCiatad, [Het'Subdts! buHedCwjattyl.one or nore substituents;
R2 is hydrogen; L is -(=0-, -O(=0-, -0 -Cl-6al kanediyl-C(=0) -, rmrﬁ in
case' (e A G s e S EhER A AL Sl o bR dn e
morte of the following restrictions apply :
Ry is hydrogen, Het!, Het?, aryl, Het'Cy galkyl, Het’Cy.galkyl, arylCygalkyl, more in
particular, R, is a saturated or partially unsaturated monocyclic or bicyclic
heterocycle having S to 8 ring members, which contains one or more heteroatom
25 ring members selected from nifrogen, oxygen or sulfur and which is optionally
substituteci, or phenyl optionally substituted with one or more substituents;
Ry is hydrogen;
Lis -C(=0)-, -O-C(=0)-, -0--C;_salkanediyl-C(=0)-, more in particular, L is
-0-C(=0)- or -0-C,_gaikanediyl-C(=0)-, whereby in each case the C(=0) group
30 1s attached to the NR, moiety;
R; is arylCiyalkyl, in particular, arylmethyl, more in particular phenylmethyl,
R4 is optionally substituted C,galkyt, in particular unsubstituted C-salkyl or C)_galkyl
optionally substituted with one or more substituents selected from aryl, Het',
Het?, Cscycloalky! and amino optionally mono- or disubstituted whers the
35 substituents are selected from Cj4alkyl, aryl, Het' and Hetz;
Als Cigalkanediyl, -C{=0)- or C)salkanediyl-C{(=0)-, in particular, A is
1,2-ethanediyl, 1,3-propanediy! or -C(=0)-;



R3is aryl Ct-4alkyl, in particular, arylnethyl, nore in particular
phenyltnethyl; R4 is optionally substituted. Cl-6al kyl, in particular
unsubstituted Cl-6al kyl or Cl_.6al :yi optionally substituteds MNUARYE2006
nore substituents selected fromaryl, Het', Het2, C3-7cycloal kyl and am no
optionally nmono- or disubstitated where the 35 substituents are sel ected
from Cl4al kyl, aryl, Het' and Het'; A is Cl-6a kanediyl, -C(=0O- or
Cl_6a1kanedi yl-C(-O-, in parti cuI ar, Ats 1,2-et hanedi yl, 1, 3-propanediyl

-C(= O ?IthéN 2 Iwﬂéreb@%é‘éﬂ:mo |§?6up@haﬁ3| kyl,
g ﬂ@mﬂaﬁ%

azni noCl- 6 réb e’ am no onal g@éﬂo
di - substi t ut ed Oﬁﬁl@ﬁﬁﬂﬁbﬁéﬂc@’r or dlirf F @Q%al kyl ;

R6 is Cl- 6a||cy5{g w@ﬁet', aryl, amno; and in case -A- is other than C

_6al kanedi 0.be Cl.6al k
aryl oxyQ . | ﬁ{él ?(&6'5%@!:18% r%%sll }‘S"i&}ﬁm’ ‘iﬂ&sz 58 erga??é %%nanﬁglygr oups may
opti onably be mhﬂylaﬂsmt‘t@dC1-6aikybéﬁet Cq:wﬂlani,,arﬂ@cy&&al@i-@amm(bxg&kﬁoptl onal |y
substituted a a@f( 1:1p§m9~§7|3§%0&ah?@ﬁ s@sﬁ\%@édkﬁ{‘ﬁﬁ'ﬁ

Cl _6al kyl ; - - =A- t'aken toget her
with the ni tro@e%ﬁ&%i%xyoonm@wme}m@ﬁémﬂ%a%@&%ﬁﬂw% TH38m Het 1. 15 A
speC| al group Qflﬁﬂﬁiﬂa@iynﬂghsa@leamcp@se conmpounds of formula (1) wherein RL is
Het' aryl &7/% q,lg/%’#y is hydrogen; L is -C(=0Q-, -O-C=0-,

-0 CHe- ¢ =0) R 1S GREPERY-FhYESEh case the C(=0) is attached to the NRz
nDi etylo%ﬂaweherﬁdmkmgqlhervaﬁdhmmgsﬂ@Qmﬁal“%th &l eea‘éacbpfémaal group of
corrpounds are tResgrcaspounds of formula (1) wherein Ais d _6al kanediyl or

-C(=0)-; R6 is hydrogen or nethyl; R6 is Cl_6al kyl oxy, Het', am no; 20 and

in case -A- is other than CL.6al kanedlyl then R6 be Cl. aJ kyI
Het' CL 4alkspecial samp AbRTRRIURG ate {oss elypadholdpme %ﬂ&ﬁﬁlﬁwg%

optional | y ahe HathshikklReds hyﬂr@gthiabi €(9D PHD-Cf{=C RO TRYC(&03-, t hose

compou s of formula, (T ned J R5 is
hydr oggn or hﬁ% eac %Btﬂh?—ig* gb)n%r%p P agac eg%% 'S o‘fl%té {15%1‘%@ 6al kanedi yl
then R6 naweﬁlﬁ,@nd&ﬁeﬂzﬁﬂ%al kyl ; V\,her eby each of the amino groups maybe
optional Iy substituted. Yet anot her speci al group of conpounds are those

conpounds  Qfisof PEAMhPerbhp o MORERIAdLare BBst Som %m@off@ﬂﬁﬂ 20 hdefeln B3k Kyl oxy or
Cl_6al kyl _ ther rouco g rrpho nds are 8rrp f forrrula (1)
wherei n” wh (=0 518 ogenorme 1.6 xy,

20 and in case —A~ is other than C, salkanediyl then R6 may also be Cy_galkyl, Het Ci

salkyl or aminoC 14alkyl whereby each of the amino groups may optionaily be
substituted.

A suitable group of compounds are those compounds of formula (I) wherein A 1s C;.

25 alkanediyl or -C(=0)-; Rs is hydrogen or methyl; Rs is Het’; and in case - A- is other
than C;_salkanediyl then Rg may also be Het’C 14alkyl; whereby each of the amino
groups may be optionally substituted.

Yet another special group of compounds are those compounds of formula (I) wherein A
30 is-C(=0)- and Rg is Cyalkyloxy or Cyealkyl.

Another group of compounds are those compounds of formuta (I) wherein wherein A is
-C(=0)- and R4 is Het?, Het' or optionally mono- or disubstituted aminoCy.salkyl.

35  An interesting group of compounds are those compounds of formula (T) wherein —A- is
carbonyl and Rg is aryl, Het'C,4alkyl, aryloxyCi.ealkyl or aminoCy 4alkyl, whereby the
amino groups may optionally be substituted; or ~A~ is carbonyl, Rg is Ci4alkyl and R
is Het*Cp¢alkyl or aminoC,.salkyl whereby the amino group may opticnally be mono-
or di-substituted with'CHalkyl . :



-C(=0)- and R6 is Het2, Hetl or optionally nono- or disubstituted

am noC2_6al kyl. 35 An interesting group of conpounds are those conpounds of
formula (1) wherein -A- is carbonyl and R6 is aryl, Het'C 4al KYANUARY 2006
aryl oxyQ .. 4al kyl or arninoCl4al >ayl, whereby the am no groups nay
optionally be substituted; or -A- is carbonyl, R6 is C-4alkyl and R5 is
Het' d _6al kyl or am .noCl_6al kyl whereby the am no group nay optionally be
nmono- or di-substituted with Cl-4al ky4.-1& JANUARY 2006 -16 Anot her
interesting group of conpounds are those corrpounds of formula (1) wherein -
A- is Cl.6al kanediyl and R6 is am no and Het'; reby t he @n roup may
optional | y Baochsabteretingizrapys cprpiuwgs Wetﬂﬁpsﬁmﬂﬁq’@éw forpla Wé‘rer Teresting

%; ngl (sz | comp Eﬁ:ﬂéhé‘dﬂd%&@(&@ﬁﬁ@ﬁ@ﬂ@fl@ﬁq xf«mfegy@?éﬁk )nl o\@a@@rpe;ﬁgy | RI | Ey% (igen,
al ky n ar oal ky - 7cycl oal ky -

6al kyl , ryP §5 éﬂe%ﬂotﬁy%é?]%%“ ‘i@ﬂé@@m- 6al kyl : wherein Hetl in the
definiti n of Rl is a saturated or partially unsaturated nonocyclic

het erocycl e Ahlatﬂeﬂ@tdiesmﬂhg @rcmpmg cdfiporeith eveshosehompomdn tBfonsule i@ whiereimr e

het er oat om r oge and whi ch
is opti onal 'ﬂgdrgg?b fal%ﬁb {51 %Crzlém(g %%%ydg +Cs %ﬁg?‘ﬁk{&f nt er estl ng
group of coaﬂé@dnmﬂ él'leé th@eaaﬂﬁhﬁi%lnﬂgt of-satlehrthiesein H)‘3t v the definition of

-0 G - 6al kaped é’iat&ﬁte@brparﬁﬂghhﬁﬁmiﬁfﬁd%%%%%&ﬁ t@fe@db@rcl@fhaﬁﬁ @gaﬁﬁgare those
()

conmpoun of fornu wherein kane

Cl- 6al kgéedﬂ?}“ E@?‘ CWPF BQG?THEOEB(]S‘IEW‘EO&B?HEW erl?éﬁtself‘ ’%mnl trogen atom
is the Ci- 6mh}ogag@xygengmsukﬁun and thdehels opiceialle subs@@itadlamteak i mgresartengr oup; R5
i's hydrogeng Gl-6al kyl, Het'Cl-6allcyl, Het2Cl-6alkyl, am nod -6al kyl

wher eby the amno group may opti onaIIy be nono- or d| substituted with
Cl-4al kyl; and in case -A- is -C(=0) - then R6 is Cl1-6 kon Het', Hetl oxy
or Het 2oxy, Aap{et interpsing EroyR|of GPIPUBHs R jigse sgPRypnds &1%/ BpereitHbt 20xy C1

al kyl, asylfd-dalckyikancdigl-axhpxyd 4al kyl or am noCl-| al kyI and in case -A-
is Cl_6al kanediyl then R6 is am no, Cl-6alkyl oxy, Het', Het 20Xy or Het 2oxy;

d bal k O- .th 6al.k . Het',
o o el RSSO S R D, e bR Gl et L
al kyl,  Het 28Xy OFrsatiakydiyl, -GE-Ox gd Gl sallcatediph-C(a@yt whyr@y ﬂaalpklgat ofor
am noG - 4al kyl 1ah%%%%o%%%mtaﬁ?ng%@@p&ﬁ@ﬂ&ﬁ}tfﬂg{? &é[htﬁs gt BN of R6 may

optionally be substituted wth one or nore subs ct ed from
O - 4al k¥t CL- 450PLHRE SHE gHAUP:
R; is hydrogen, Csalkyl, Het'Cy.galkyl, Het Cl_ga]kyl aminoC;_¢alkyl whereby the

amino group may optionally be mono- or di-substituted with Ci4alkyl; and
in case ~A- is ~C(=O)- then R®is C salkyloxy, Het!, Hetloxy or Het?oxy, aryl,
Het'C| 4alkyl, Het'oxyCqalkyl, Het’C,alkyl, HetPoxyCalkyl, arylCyatkyl,
25 aryloxyCjsalkyl or aminoC;.4allyl; and
in case ~A- is C.salkanediyl then Rs is amino, C;.galkyloxy, Het!, Het'oxy or HetPoxy;

and
in case —A- is Clh;galkanediyl-C(=O)- then Ry is Cl_gaikyloxy,r Hetl, Hetloxy or Hetzoxy,
aryl, Ci_galkyl, Het'C) 4alkyl, Het'oxyC alkyl, Het’Cyyalkyl, Het'oxyCialkyl,
30 arylC,salkyl, aryloxyCi.4alkyl or aminoC.4alicyl;
whereby each of the amino groups in the definition of Rs may optionally be substituted
with one or more substituents selected from C;4alkyl, Ci4alkylcarbonyl,
Cr4alkyloxycarbonyl, aryl, arylcarbonyl, ai-yloxycarbonyl, Het', Het®, aryl-
C14alkyl, Het'Cy4alkyl or Het*C; salkyl; and
35 Rs and —A-Rg taken together with the nitrogen atom to which they are attached may
also form Het! whereby Het is substituted by at least an oxo groun.

A particular group of compounds are those compounds of formula (I) wherein one or
more of the following restricticns apply :



Cl4al kyl oxycar bonyl, aryl, arylcarbonyl, aryloxycarbonyl, Het', Het?, aryl-
Cl-4al kyl, Het' d -4al kyl or Het2d -4alkyl; and 35 R5 and - A-R6 taken
together with the nitrogen atomto which they are attached mayg JANSARYOIGHG
Het' whereby Het' is substituted by at | east an oxo group. A particular
group of conmpounds are those conmpounds of fornula (1) wherein one or anore
of the followng restrictions apply : 6 JANUARY 2006 -17- Rl is hydrogen,
Het', Het2, aryl, HettCl 6alkyl, HetPEl 6alkyl, aryl Cl.6alkyl, nmore in

particul ar, ,RL 4 S i  _Qf rA i at t yeli.coor
bicyclic het lér’%?’%%e%a%vﬁ"g ’?»"%)t'1 ’oﬁﬁ él[s%k%eﬂéngg}%%a?gh%o% ’arlﬁ%\ﬂseq%ne or nore
het er oat om ri reprideidseR sisesehritediermariibytungaterated mangcyalisnr pict¢lEgen, oxygen

or sulfur and ﬁheeé}b&;lew 1SvaRt Bk ymstBat i Whitiehntahs RReRMorORitbeRaH ¥
substituted with one or nore , su stltulent%;tr R2 i.s hydro en;ujr.fgrls -C(=0) -,
-0 (=0 -, -0-UDXDEBRER SHASPIIPeRsflY selpgpl IPR HEESPCYEFD O ST 8dn, ¢ =) -
or -0-- £1_6al kekielisdptichalB) substithied sdryphemy] epitdnatiasebstieedGlidO)negrrangre 10 i s
attached to theuglg%u%gg_ety; R3 is aryld-4alkyl, in particular, arylnmethyl,
nore in partiCLﬁ I phenyl methyl; R4 is optionally substituted Cl.6al kyl, in
particul ar Bnisubsliregened C1_6al lcyl or Cl_6al kyl optionally substituted with

one_or nor er sUbgylpens ecearh.drdenentdant l-or! 8ekaH pafticard, iyl , Het', Het2,
C3_7cycl oal kyl zjng %ﬁl no opti onal | Lgég&go- or, di subsStit te(g(r_éﬁ where the
substituents aré®-eft ‘Pﬁ&’d‘i‘rﬁ&l@ﬁﬁ%ﬂ" FEde BUSEPHIR e 4%y b G E9 - and
Het 2; AIG s Cl6ak kiaavhed tothe NRG@ty; or Cl _6al kanedi yl -C(=0) -, in particul ar,
Ais 1,2-eth (S VA TN PRRC gﬂgn'gg_i?/ r.-Ct=0) . i gen,
Cl1_6al kyl , ék{?ﬁ%%?%é%#?%ﬁcno al eblﬁ ’_%&éﬁ? 1fﬂ§%§ﬁ]§%%¥%ﬁgup ma)ll 20
opti onal | y Beisrantignalbyrsubistitaigh &b ktlkyleln partinlacrosphpaipied Guaalisd of Couialiy]l R5 s
hxdr ogen hor- C%p@iaiéii{w s'ubﬁlﬁuﬂeg Wlokﬁo%sggsﬁﬂ@éﬁts T:a%h)i%dep%ifbﬂgli sebddbd N case
-A- is other than Cl-'  6al kanedi t he .may al sg -be a
et Claal Kyl . 2R7 Ry Al Cor Sl RaLmiaRiRs e PR B ATHOBT efle. arm no
groups Yy opt iwimwat thy sblestisudnstare edcbdpdeapendsaily sadestel frorR€: 28k yisarghl HBa3ky| oxy,
optionally SUb%htHHt’Eg am no; and in case -A- is other than Cl1_6al kanedi vyl
R6 is Cl.6alkyi; -A-R6.i.s hydroxyCl 6al kyl; or. R5 and -A- t aken toget her
with the nih%g%wa@ﬁ%?ﬁlxlo&ﬁﬁwrﬁ@lk IYMa@hemﬁW% 5 form Het'.
1,2-ethanediyl, 1,3-propanediyl or ~C(=0)-;
Rsis hydrogen, C)4alkyl, Het'C).alkyl, aminoC;_galkyl whereby the amino group may
20 optionally be mono- or di-substituted with C,.4alkyl, in particular, Rs is hydrogen
ot Cigalkyl;
Rgis Cisalkyloxy, Het', aryl, amino; and in case —A- is other than Cr.alkanediyl then
Rs may also be Cygalkyl, Het'Cy salkyl, aryloxyC, 4alkyl or aminoC galkyl;
whereby each of the amino groups may optionally be substituted; in particular, Rg

25 is Cy.galkyloxy, optionally substituted amino; and in case —A- is other than
Cypalkanediyl Rg is Cjgalkyl;
-A-Rg 18 hydroxyC galkyl; or
Rs and ~A-Rg taken together with the nitrogen atom to which they are attached may

also form Het'.
30

Another interesting group of ¢ompounds are those compounds of formula (I) wherein —
A- {s Cy¢alkanediyl and Ry is amino or Het'; whereby the amino group may optionally
be mono- or di-substituted with C;aalkyl.

35 Another interesting group of compounds are those compounds of formula (T) wherein
Ais Cygalkanediyl, -C(=0)- or C,.¢alkanediyl-C(=0)-; whereby the point of
attachment to the nitrogen atom is the C;.salkanediyl group in these moieties

coptaining said group;



30 Another interesting group of conpounds are those conpounds of forrmula (I)
wherein --- A- is Cl.6al kanediyl and R6 is am no or Het'; whereby the am no
group may optionally be nono- or di-substituted with C, al kyle.JAMNUAWoRbhe
interesting group of conpounds are those conpounds of formula (1) Wierein A
i s Cl-6al kanediyl, -C(=0) - or Cl.6a kanediyl-C(=0)-; whereby the point of
attachnent to the nitrogen atomis the Cl.6all canediyl group in those

noi eti es cont ai ni ng said group; 6 JANUJARY 2006 -1 s R5 is hydrogen

R D o

-A- is -C(=0 - wh@n gR&piﬁay@bﬁG@dlk}hem,o blatitspbatettedwith @h <46yl andy, aryl,

Het' C, . 4al k»
aryl Cl1- 42I k%lcasyeSAary g aIR[? {ebsr%%ﬁ&kk%&; %?%Syﬁgé‘@%?kxé%e A is
Cl- 6al kanedi yl HA&G-R&) émmd@ Ea @wa&yyﬂﬁwcm m@ll%tloxy,
ag;:ll in cgiseH-eftAl-aIyﬁ,Xgél @gdyk@r@gbd{t Heq[ t gin4R|6k| s G 6a| kyl oxy, I I;e]t
OoXy or OX a

et 201 2al Ky ca%f%dﬁ@é%%%ﬂﬁ%’f@%%ﬂwe G e B R G
am noCl4al kyl ; mzlder eby each of the am no groups in the definition of R6 may

t | t t dent |
optionally hegt 3 Eﬁfsﬁﬂa&%{@*@%%%n;*%'@eﬁ%?ﬁ: (4 EEe R By RegEEnaent Ly
aryl carbonyl , a&Eyh Exyadlan Het oxsiergalicody 148kl [He F%YC aﬂflt’ I kyl or
\II-\lhelt(Z:S fﬁdetyl aRCl Salk @p@xyéumyt@@ﬂnd@gg er W th the ni trggen a: g(rjn LS
at | east ana%?(%g‘b?agﬁﬁ%%&ﬁgﬁ?loegoﬁ%ﬁ% %E@%‘%S Elagf)g{ecf%aggg 851% ﬁ %L}t%% a (1)
wherein R, is Hetl2@le GahdyFybstituegts eacl(indgpendently glea@d from Cy4alkyl,
det i ??LEaS?d%@ﬁ%;?éq%gngﬁgﬂfgxg%fbﬁ@;?mﬁ@ e ers.
whi ch cont e eFEECoet g rnales 388h i ndependent |
S e: gct gl(:)‘ﬁnf ?ﬁ;mm —tzf—ﬁg etken togxtherewitiothe sithdgent atomin evtiich thay hne:agthtgrgg trx]airér_n He%/ 2 _
noiety is an arguedic heteo %Leel 1?%38%&(150%'3%1&2%&&1’& &e ers, which contain

two or nore heteroatomring eac [ected from
nitrogen, oxygen or sulfur. 25 Suitably, the SOZ noi ety of the sulfonam de

in the conpbueier moun Heoppewnsaere thessef faymuls & wearein\R: 45 HeCssalkad Infst r ogen of

t he benzox Moo et (- O)W%%&?PCPIO)SUhﬁﬁ?cicﬁlzﬁ%méth%1@iﬁl‘&1@053 of
f or mul 320(1)de rei

og ot KA\IS an aromz?tlcl he?erocycle having 5 or 6 ring members, which contain
one or more heteroatom ring members each independently selected from nitrogen,
oxygen or sulfur, more in particular the Het” moiety is an aromatic heterocycle having
5 or 6 ring members, which contain two or more heteroatom ring members each

independently selected from nitrogen, oxygen or sulfur.
25

Suitably, the SO, moiety of the sulfonamide in the compounds of the present invention
is para vis-&-vis the nitrogen of the benzoxazole moiety.

Another group of suitable compounds are those of formula (I) wherein A is C;_salkane-
30  diyl or —C(=0)-; Rs is hydrogen or methyl; and R4 is Cj_galkyloxy, Het!, Het?, amino or
amino C;¢alkyl; whereby each amino optionally may be mono- or disubstituted where
the substituents are each independently selected from C;.salkyl, aryl, arylCialkyl,
Cseycloalkyl, CseycloalkylC salkyl, Het!, Het?, Het'Cy4alkyl and Het*C ) alkyl.

35 Another group of suitable compounds are those of formula (I) wherein R; is Het? or
Het’Cy salleyl; wherein said Het? in the definition of R, is an aromatic heterocycle
having at least one heteroatom each independently selected from nitrogen, oxygen and
sulfur; L is -C(=0)-, ~O-C(=0}- or -O-C}.salkyl-C(=0)-; A is Cisalkanediyl or —
C(=0)-; R;s 1s hydrogen or methyl; and Rg is Cysalkyloxy, Heti, Het”, amino or



30 diyl or -C(=O)-; R5 is hydrogen or nmethyl; and R6 is Cl_6al kyl oxy, Het',
Het2, amno or amno C _6al kyl; whereby each am no optionally may be nono-
or disubstituted where the substituents are each independent|yJjsetiagemos
fromd.4a] _kyl, aryl, aryl Cl40kyl, C3_7cycl oal kyl,

C3-7cyel oallcylCl4al kyl, Het', Het2, Het'Cl4al kyl and Het 2C, _4al kyl . 35
Anot her group of suitable conmpounds are,those of formula (1) wherein R, is
Het' or Het2Cz_6al kyl; wherein said H&t” in the definition of RL is an

aromat i ¢ helaraCy el WRMERG: a@ﬁaﬂnﬁﬁﬁd tHongl aﬁa@b@ﬁbﬁaﬁhbmdapmmly

| ected f
-Sg?:f_gal k)r/ @(lh%f“e% s'&rs?ga)é%%ndga?q%g %J Efcyegrﬁomgﬁ*‘%%i argsaﬁygc F‘f@‘% gen or
met hyl ; andCRGytlsaleyl, 6aidyyloaikylCisiyl, HeBet® &bt \oh.4adkyl6nd BNUERY:12Y06 - 10-

am noCl 6a| kyl ; whereby each am no opt| onally may be nono- or disubstituted,

wher e ubst | tuent r.e_each | nden Cl4dal kyl, aryl,
i O kgtones it el Ftidylt SREERRL e AR AR ©L07

Het ' Cl1. 4al kgl-ttblamﬂy%tbza amidlisy%O—Cﬁ—%ot her group of suitable corrpounds are
those of formula (1) wherein R is 2-thiazolylnethyl-; and L is -0-C(=0O-."

Anot h f R5
h;g " OS; n: gr O%Rot‘ﬂfzr _ﬁ ?ﬂhﬁa‘tﬁ@ A moqgﬁ]s_glre%JSQ %?f‘onmﬂa (Qr\«gﬁgrl_%n %ls)éso %l %ﬂ 5 or ' Z

ring menber4 =6 and Bs dfesy gaeesin wed gé"t é‘éflt?l%?noﬁis g gumbesargoRe or

sul fur. jAnOkNEbatEmRcRE FEAPRURES oR¥enbhagrof fornula (1) wherein R is
Het', having 8 ring rrenbers and two ‘het er oat ons each. i ndependent |y sel ected

f t dr o thyl; A
(rom o =0y - RN o GompPinds 2t e SEOMTH T Whkesi ! BstRbs DOTSE ShBor i f it ed
am nod , a3. iyinperkiand Wmhdtﬁbﬁpmmhmhendtpsadadﬂmlacteiﬁmmanmei @:rygen o1 ng _

menbers ands gLl akas.se) ﬁﬁ&(iﬁgﬁéﬂ & Jﬁ!&l@&%(—@?yQFﬁlrl&ohedéﬁlu V"her ern

t he am no su t|tuents are_eac naepen ent Sq ec

aryl, atyl GWPHE?WV mQng- G sisybstiifss amipaCra ﬁl aVR{eIn et Het 2

Het ' : ?I K ydontamds d:ﬁﬁ&‘g;?aéﬁbereyhd oﬂ&xe’fé‘tetoﬁﬁmewa ﬂdﬁ;nﬂ:ﬁltrbgldfmk@eﬁlo) 022
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96/ 28464, \EVQENYBuekyh S wolostkylgaoeyclabkybarelkaliFet, Hedctetihglotedures to

make t he pr@@qqgtzcgggmgunds are described below. In the preparations
descri bgd bel ow the reaction products may be isol ated fromthe medi um and,

i f necessar furthe rified accordi to net odolo eneral |y known
in the art ﬁ}i’é’umii (ﬂ%l% &é"aﬂeg???r&&g}’%ﬂrepﬁﬂe r a2 P‘i %‘nﬁ‘ EP¥UPat i on
and chr orra‘ho@rlﬁqsﬂa:ﬁureﬁdéséhuw WQGG/06030, WO 96/22287, WO 56/28418,

WO 96/28463, WO 96/28464, WO 96/28465 and WO 97/18205.

faa

25  Particular reaction procedures to make the present compounds are described below. In
the preparations described below, the reaction products may be isolated from the
medium and, if necessary, fiurther purified according to methodologies generally known
in the art such as, for example, extraction, crystallization, trituration and
chromatography.



-20 Scheme A R6 cisa ~Ao, j 11 NGCCH r ~C CH3 CISBH N (a-2) a-4)
R4 The 2-acetam do-6-chl orosul fonyl benzoxazol e (internedi ate a-2) was
prepared follow ng the procedure described in EP-A-0, 445, 926.6 JANUARY 2006
Internedi ates a-4 were prepared by reacting an internedi ate a-3, prepared
according to the procedure described in W97/18205 and al so depicted in
scheme C, with an internediate a-2 in a reaction-inert solvent such as
di chl oronet hane, and in the presence of0a base such as triethylam ne and at
| ow tenperature, for exanple at 0 C gmggc group in the internmediate a-3
is a protective tenl@;‘S but yl oxycar bonyl . It 10 may conveniently be
repl aced by anot her “quidt abl e pros®ct | ve g ,ouo such as phtalimdo or

I

benzyl oxycar WUsiling i nt er ngdy @z starting material,
i nt er medi ate@i’kﬁ’gI &E%ert cB%E @’a an acid such as trif

roacetl c acid
in a suitable solvent such as i chl orongghane. The jresul ti

nt er medi at e
may be further reacted with an inter- nediate of forlmula R -L-(leaving
group) in the presence of a base such as triethyl am|i®~6
and optionally in the presence of :
1- ( 3- di met hyl ami nopropyl ) - 3-et hyl carbodi i ni de hydrachl oki ¢ %cid (EDC) or an
al cohol such as tert-butanol, and in a suitable sol yent sugsh as

di chl oronet hane; thus form ng internediates 6N Parlticularly, internediates
of formula R -C(=0)-0OH are suitable to furth rea(cyt with an internmedi ate
a-5. 5 Alternatively, internediates a-4 may(be deprdtectedgpith a strong
acid such as hydrochloric acid in i soprapah nsa& suitabl | vent such
as a mixture of ethanol and dioxane, thud prEpary nr} laie a-7.
I nternedi ates a-8 can be prepared anal og8usl§it d«t he~pfosedure descri bed
for the preparation of |ntern%g £8 a- 10 The progedure described in
schene A may al so be used to pre Cg)are t er medi at es of

HCI
Re Y
N - 3 \fl& i s .
% om ?/ ﬁ' N-Cc—cw Ilq/ O>——II\IH
: R4 N R, OH Ry N
&9) @)
Y

Y
Rg
-0 A O ~
RI/L\II ¥ ‘)—1!1 t—cn R‘/L\If ?’/S CS___?\
p S
Rz CH Ry N ’ R, OH Ry I\II NE

(2-6) (a-8)

The 2-acetamido-6-chlorosulfonylbenzoxazole (intermediate a-2) was prepared
following the procedure described in EP-A-0,445,926.

5 Intermediates a-4 were prepared by reacting an intermediate a-3, preparad according to
the procedure described in WO97/18205 and also depicted in scheme C, with an
intermediate a-2 in a reaction-inert solvent such as dichloromethane, and in the
presence of a base such as triethylamine and at low temperature, for example at 0 °C,
The Boc group in the mtermediate a-3 is a protective rert-butyloxycarbonyl group. It

10 may conveniently be replaced by another suitable protective group such as phtalimido
or benzyloxycarbonyl. Using intermediate a-4 as a starting material, intermediate a-5
was deprotected using an acid such as triflnoroacetic acid in a suitable solvent such as
dichloromethane. The resulting intermediate may be further reacted with an inter-
mediate of formmula Ry-L-(leaving group) in the presence of a base such as triethylamine



formul a a-6 wherein beazoxazole is substituted with a carbamate instead of
an am de. Schene B 15 Internediate b-4 can be prepared according to the
procedure described in scheme A Internediate b-5 can be prepgagafivRRyY 9doe

i nstance refluxing the 2(3H)-beuzoxazol one derivative b-4 in the presence
of a base such as, for exanple, sodiunmhydroxide. Said ,so T R4 (b-9) H2N
NARU.Iso, 41 OHR4 / H-& 6 JANUARY 2006 -22, internediate b-5 can
then be cyclized again using a reagent -8lich as al kyl xanthic acid potassium

For gl 85 GRER BABEHE,RN BPOLURAR Lk foBo b AR G ERL such &S,

for exanp era
2(3H) - benzohmrgqﬂ:é@rm and (F9C) cfr@nrﬁnoholtﬁush 2y fardpae, a@damw- mﬁﬂy seNert be

derivati Zeda‘{:‘!hta.? GRR1 RSB 1l iR ﬁ%é&lﬁeﬁﬁﬁ' [P’aﬁwﬁldﬂ&r%ﬁie%n&%ﬁé@@f such
as acetonltgq e to obtaln ah | nter ne Debenzy] ati Qn may be

per for med u&TAgledhicC @@Wt%ﬁ?ﬂﬁé% E‘PF%%WW@%%@W‘%”"& carbon in the

presenceS of H2 in a suitable solvent. The thus forned internedi ate of
formul a b- 8BARBMatiVigy) ilerri @Rtadd Wak e & ﬂof&@ﬂm&@aadt@ngamﬁ@ﬁmdsa

Rl - L- (I eavi I n .t he presence. of a uch as tri e and
optional Iy Eﬁj’g‘ﬁg" aecé‘ie‘ﬂ&@OPS‘f&E@le lﬁﬁ lé{fmgélﬁ B fRHUR © feetg%‘/mg&{‘ nol, and
in a suitabfiexzg| thenprepemte mntirmtdluip@fﬁetlharmc;diatcmué C@tbbapmpargdan

i nt er medi at ﬁna%g%uslﬁ‘tcp&’ééﬁ&%ﬁé d)é‘!s%}‘ib%c fol fHelad Cﬂa%oﬁ%ﬁn%ﬂﬂiﬁla&!égsé ituted

benzoxagpl es 1s depicte scheme C. 15°Sch

The procedure described in scheme A may also be used to prepare intermediates of
formula a-6 wherein benzoxazole is substituted with a carbamate instead of an amide.
Scheme B
CIS0y

©:;}=O CISO;H ©:;>=O - ? 8
(b-1) (5-2)
e N ff
&) Ll ey
(b-5)

l
; ‘ ﬁ@[f?: R g Oy

- (®9) (b-8}
[5  Intermediate b-4 can be prepared according to the procedure described in scheme A,

Intermediate b-5 can be prepared by for instance refiuxing the 2(3H)-benzoxazolone
derivative b-4 in the presence of a base such as, for example, sodiumhydroxide. Said



Y R2 OHR4 (c-3) Internediate c-1, prepared follow ng the procedure as
described in Schene A, maybe reacted with chloroacetylchloride, or a
functional anal ogue, in the presence of a base such as triethyjaWARYa0D0s i N
a solvent such as 1,4-dioxane in order to obtain an am de 20, of formula
c-2. Said internediate c-2 can further be reacted with an am ne of formula
NRaRb whereby Ra and Rb are defined as the possible substituents on an am no
group in the variable R6. Another partiZul ar way of preparing acetanide

SupSt L o0, BEREQERAELes, 2 L 5 23 RIS By Y. 4900 22
OR R4 N -" petadditrl sz(ldEa&yl BJTth@ﬂﬁﬂaﬂ%@otassmm salt) in a suitable solvent such as, for

example, ethanol at reflux temperature, thus preparing a 2(3H)-benzoxazolethione of

formula b-6. Intermediate b-6 may then be derivatized with an amine of formula H;N-

5  A-Rgin a suitable solvent such as acetonitrile to obtain an intermediate b-7.

Debenzylation may be performed using art-known techniques such as the use of Pd on

carbon in the presence of Hy in a suitable solvent. The thus formed intermediate of

formula b-8 may then be reacted with an intermediate of formula R;-L-(leaving group)

in the presence of a base such as triethylamine and optionally in the presence of EDC

10 oran alcohol such as fert-butanol, and in a suitable solvent such as dichloromethane,

thus obtaining an intermediate b-9.

A particular way of preparing acetamide substifuted benzoxazoles s depicted in
scheme C.
15 Scheme C

/L\
N [ zﬁ%—m R/ - %—l
R;_ OH R4
{c-2)

(C -1)
a

!
80 Q  N—=r
JWAN’ LL/ "

R, OH Ry
(c-3)

Intermediate e-1, prepared following the procedure as described in Scheme A, may be
reacted with chloroacetylchloride, or a functional analogue, in the presence of a base
such as triethylamine and in a solvent such as 1,4-dioxane in order to obiain an amide

20  of formula c-2. Said intermediate ¢-2 can further be reacted with an amine of formula
NR.Rp whereby R, and Ry, are defined as the possible substituents on an amino group in
the variable Rs.

Another particular way of preparing acetamide substituted benzoxazoles is depicted in
25  scheme D.



RA R\ | Il r- Ro Ra Internediate d-2 can be prepared by treating
internmediate d-1, prepared following the procedure described in schene A,

w th a base such as sodiuncarbonate in an aqueous 5 nedi um sucfjaSUaARYEI0RE
di oxane m xture. The synthesis steps depicted in schenme Dto obtain
internediate d-6 are all anal ogous to reaction procedures described in the
above synthesis schenes. A nunber ofirnternediates and starting materials
used in the foregoing preparations are-230 known conpounds, while others may
be prepared according to art-known ng&ﬂg%@bogies of preparing said or
simlar conpounds, Schene E OH H (e- 3 e-2) -\ R4 Bac Boc N-'

I nternmedi ate e- 2, responding to -internedi ate 3 in schene A, may be
prepared by 15 gdo¥ng an amine of formula H2N-Rd-o an internediate e-1 in
a suitable saol vept such'as i s@pyropanol . 6 JANPARY 2006 -24 Sgchenme F R

HOST EDC ,g N2 RN

di chl orornet hage was -gtir profe
R6- 000H, EDC and %} ydf oxy-1-H benzotii aFol & “~atded. The
mxture was stirred at rdomtenperature for 48h. \atef®? was added, the water
| ayer was extracted with dichloronmethane and t contbined organic |ayers

a) 7

were washed with bkipe, dried under MSO4 and s@l vent was evaporated
under reduced pre e. Purification was perfgfnmed orl sili cg yielding f-2.
10 R Boos /503 \A? €l
e FVUNTEE R A Sy
aag et RN
R, OH Ry N  Nere @3
(d-4) |
Ra
| .
Y PN LSO N ?
N PO
YT T T
Ra ol Ra I\f N""C—\N_—Rb (e-6) Ra
(-5 |

Intermediate d-2 can be prepared by ireating intermediate d-1, prepared following the
procedure described in scheme A, with a base such as sodinmcarbonate in an aqueous

5 medium such as 4 water dioxane mixture. The synthesis steps depicted in scheme D to
obtain intermediate d-6 are all analogous to reaction procedures described in the above
synthesis schemes.

A number of intermediates and starting materials used in the foregoing preparations are
10 known compounds, while others may be prepared according to art-known
methodologies of preparing said or similar compounds.

Scheme E
Ry
R
')\ »_ "’\
Bo Bod N

(e-1) (e-2)

Intermediate e-2, corresponding to intermediate a-3 in scheme A, may be prepared by
15  adding an amine of formula HyN-Ry4 to an intermediate e-1 in 2 suitable solvent such as

1sepropanol.



The conpounds of fornmula (1) may al so be converted to the correspondi ng
N-oxide forns follow ng art-known procedures for converting a trival ent
nitrogen into its N oxide form Said N -oxidation reaction nmays geNeARN Mobe
carried out by reacting the starting material of formula (I) wth an
appropriate organic or inorganic peroxide. 15 Appropriate inorganic

peroxi des conprise, for exanple, hydrogen peroxide, alkali mnetal or earth
al kaline netal peroxides, e.g. sodium p@doxide, potassium peroxide;
appropriate organi c peroxi des nmay cogfrlse eroxy acids such as, for
exanpl e, benzenecarboperoxoic acid substituted

benzenecar boperoxoic acid, e.g. 3- chlorobenqpnecarbo roxoi ¢ acid,

per oxoal kanoi ¢ aci ds, e.g. peroxoacet adﬁﬁ' 0 alk roper oxi des, e.qg.
tert-butyl hydroperoxide. Suigable sﬁiis g are, forhexanple, wat er, | ower
al kanol s, e.g. ethangl and the |ikg, ATydrocarbons, e-g-—toffuene, ketones,

e. g. 2-butanone, hal ogenates éh%apns e.g. di chEgonmet hane, and
m xtures of such solvents. 258An nnterestlﬁf group okghnternediates are
those internedi ates of fornmula a-8,“b-8 or c-i wherein -A-R6 is hydrogen.

Said internedi ates may al so have pharmacol ogi cal properties simlar to

t hose pharnmacol ogi cal properties of the conpounds formula (1). 6 JANUARY
2006 -25- The present conpaunds caR, t hus be usqg in mal s, preferably in
mammal s, and in particul ar wnLhu ns as é;ug cals per se, in mxtures
with one another or in the for pha; igal ‘preparsations. 5
Furthernore, the present inventiondre De& 0 phar mdceut i cal preparations
which as active constituents confain an éffective dose of at |east one of
the conpounds of fornula (1) in additi*on to customary pharmaceutically

i nnocuous exci pients and auxiliaries. The pharmaceutical preparations
normal |y codtmixiud of the@-80bsnzweizglat-Toh dicilcompberedvofstifrod nmdes ag iert The
phar maceyt | ﬁeﬂlmr?&tﬁeﬁ@amt rgeém@@o@@ﬁﬂyce&d' BT HpJRERRY known per se to

one of s e art ur pose % east one of a @ﬁ? ound of
formul a (n, PERGEIRRR) WFter: é% The TeEs weHEeppt PP draPssHETe At
exci pi ents maglédﬂed,atﬂixWatea&ayeﬁwaﬂdmabﬁ‘edd@&ldi@ﬂbroinﬁtbmm’dndnhé a:cﬁmslmmd h ot her

phar maceut i LV gﬂggqu are br h i dm nistration
form or dosgléemfcggr%rsﬁ% can % ebceln%és?&gi %Mg@ %éésélg I Sva i n human
medi ci ne or evappetqdimdgr wé@nedupn@smwuaﬁaamwnec@mem Bicacteidiaei-2a corrpound
accordlh@ to the invention can be admnistered orally, parenterally, e.g.

i ntravenousirye cd@sd@bd ¥5 foluia M At dQbe Bhverfc@Rd BRlchiespbBnPad:gdd ed

adm ni stration dependent "on_t he. i ndi vi dual the particul ar
cour seof t FERaT SIS SBEn PrERIE FEPI o AT CORE GO B bHof br red. 20

N-oxide form. Said N-oxidation reaction may generally be carmed out by reacting the

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

15 Appropriate inorganic péroxides 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,
benzenecarboperoxoic acid or halo substituted benzenecarbo;ﬁeroxoic acid, e.g.
3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,

20  alkylhydroperoxides, e.g. tert-butyl hydroperoxide. Suitable solvents are, for example,
water, lower alkanols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones,
€. g.Q-butanone, halogenated hydrocarbors, e.g. dichloromethane, and mixtures of such
solvents.

25 Aninteresting group of intermediates are those intermediates of formula a-8, b~8 or ¢-1
wherein ~A-Rg is hydrogen. Said intermediates may also have pharmacological
properties similar to those pharmacological properties of the compounds of formula (I).



The person skilled in the art is famliar on the basis of his expert

know edge with the auxiliaries which are suitable for the desired
pharmaceutical fornulation. Beside solvents, gel-form ng agend ANUARY 2006
suppository bases, tablet auxiliaries and other active conpound carriers,
antioxi dants, dispersants, enmulsifiers, antifoans, flavor corrigents, 25
preservatives, solubilizers, agents for achi eving a depot effect, buffer
substances or colorants are al so usefu3 Due to their favorable

phar macol ogj reP n?Qo olu%ﬁg c&%ﬁ e;“sg%hyanm%'s rpr?fefa'ﬁé) T 29R40ShHd il ti -drug

resistant H eas oun present i nventl on are

30 usef ul |Mﬂémméammasmrma¢@um/qabm&rge,immé@¥réa OFMP%IPF’GWB? Ehe

prophyl axi sgeh JrRgahackddhMirds@itons! N general , the corrpounds of the present
invention may be“useful in‘the treatnment of war m bl ooded ani mal s i nf ect ed

W th vi ruses whose existence is nediated by, or deggends H%é: t he protease
enzyne. nﬁﬁheﬁﬁgfevﬂh?@ﬁsﬁﬁyﬂ‘f?é“ﬁﬁl‘éﬁ&'ﬂé?ﬁtté@hﬁmac?‘-lbé’élt B?’qu‘?*gfv b@npounds of

the present adtiRy edstioRntsedR@G Al difecE@ibst bbRiSeadssUfdiechndoundstdf H V and
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di seases causdihrivy. Ih&phwmawesal psapetations, ncﬁmaﬂzemn@ IHb Y0y wtigt dfenent i a
and nul tip}g, uBli3e Fotmufh @ﬁr eofp‘ﬁm%@&@uuc%ﬁgrsﬂda&&ng @Wﬂr’épﬁ@d t-he present

|nvent|on or a group t refore be used = as ned|C|nes
agai nst Oabo@%ﬁ?‘?%ﬁﬁ S€ dhems iokEl m@éﬁ'ﬁt U s PWPRRSH AIPRTE 0% Ofifet hod of
treat ment Ccampousesf fheubyDl BEkhensin tisdrmadre enlid o lduid phateadeatca ubj ect s of

an amunt - SELS6k ok, eRTRAl e deond: L1o0ns ARs0GkaLad MR, Hcand of her

pat hogeni c FToVI TUsSes conpounds of
t he present acilﬁv egrapOmds, @ambf@éghjs@té aj Sﬁltétblh%admmﬁﬁéféquoén of d%ﬁaﬁﬂeﬁ%ff@arre nt usef ul

for treati ngnieRBei ﬂlleBcSuse%Sa%(a(ﬂhﬁézﬁée&Mchlhn M R Rk RS vBRERAYdkine,

retrowguses in particular nmedi canents useful for treating patients
infected w mul tl%ai eS| stant HIV virus, In. a pref er%ed enbodi nment ,
the i nvent | GHEPEICHE hgneg BrRg ?FﬁB’L?r‘bethﬂlﬁf’BV‘?ﬁhoﬁcaI( § or any
subgr oup t halneniktetad drhiéy mareufeetlylie.g., oftraeenvady cacelhy, byanhdatieatérng or

ot rovi 1 us DpFaly, AL RErllS EAREIARRAEY Pégl?%&ﬁ%m" Mg skt e
i nventi on atesdrulasicawee of te disopaer froke wvitedr &)l wWgurisFrEonsyPeRreinf ection, or a

di sease?lassociated with nulti-drug 15 resistant retrovirus infection
conpri sing memoatsxaﬂueamﬂ@ a8t 1§ Bdr dnRhdORH 6f|hﬁﬁ9fartﬁﬁbw1€ai deost e anmount  of

a conpound of ..farnul a r..a.s roup, thereof ano eferred
enboglp ment , 24 HHETIRT &, b@hgl%%’%w{? f‘%ﬂ'gggefs Bhwa‘feﬁlgcﬁgﬁmﬂ#l °8r F‘Qe(l) or any
subgr oup trﬁeh@oifs gairfomenmnﬁt&asmppoatmbaemmlctmﬂnbnéscnndwr&m bithieng a
prot ease of, %&»oﬁnd*bﬂxﬁ&rsdz{nﬁgff $6etk Sigetsants, BN AN £ Sinkifhaths "BTR LodigbGct €d Wi th

said retrovirds, .in particu
25 ~ preservatives, solub1hzers agents for achieving a depot effect, buffer substances or

colorants are also useful.

Due to their favorable pharmacological properties, particularly their activity against
multi-drug resistant HIV protease enzymes, the compounds of the present invention are
30  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
by, or depends upon, the protease enzyme. Conditions which may be prevented or
treated with the compounds of the present invention, especially conditions associated
35 with HIV and other pathogenic retroviruses, include AIDS, ATDS-related complex
(ARC), progressive generalized lymphadenopathy (PGL), as well as chronic CNS
diseases caused by retroviruses, such as, for example HIV mediated dementia and

multiple sclerosis.



H V-1 retrovirus. In another preferred enbodi nent, the present invention
relates to the use of formula (1) or any subgroup thereof in the

manuf acture of a medi canent for inhabiting multi-drug 25 resisiARUARY 2006
retroviral replication, in particular H V-1 replication. The conpounds of
the present invention may also find use in inhibiting ex vivo sanples
containing H V or expected to be exposed to H V. Hence, the present
conpounds nmay be used to inhibit HV present in a body fluid sanple mhich

contains 30 or is suspected to contain or be expgged o H V. g
conbi nat i on Tée campeitnds pEtbe YRS INEBRFORTTEY SPRE EP ?iﬁf Y BFrefoRe %W?gent
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relates to uct _congai nin a se i on,
and (b) ano?rﬁ%tg“% COTIRTSFE ISW‘?H%&I%&%W ﬁ tourgfgf g}ecégﬁuﬁggt fep%a@?on f or
si mul t aneousffeebpar atsbathe ®ediiont assdciaiskwitnHI ¥ end otbertpatifogemtr ovi r al

| nf ecti ogs, rétf?)vﬂ%ets,'u&g!ecﬂﬁﬂﬁzhus ﬁheoﬁgeﬁgénﬁ? he aa‘m duﬁase&ftthggésem fdvehBlt i - drug

resistant retrovir to. cO é@ fections, or the
i nfection afi b seddethy %Bf%@%@fﬁmﬁlwn?w fqré'*i%m%‘if’@ﬁmégs Acqui r ed

| munodef i chﬁﬂ@ﬁte&ﬁﬂdﬂ@neaid%t?&)pambceﬁhc&&rﬁeahﬁé@ch @mﬁ]z&m%dﬁdﬁﬁé)amst hed6
JANUARY 2006 7 oungs . of .t nvepntj o o-adm nistered in
conbi nati on™ &%%%Eﬁg Ahigtoe 6Bl“lai{i]iﬁ @H SR T %“t?%‘F‘Gﬂ%-‘? as, for exanpl e,
dextran sulfate, suram ne, pol yanions, soluble CD4; fusion |nh|b|tors such
as, forléxahpdgmﬂi&ﬁeaﬁ&ﬂﬁ&mt$Hﬁm€mmbmaﬂaeﬂpmmnmbmﬁdpngpmuﬁhfﬁmmmH$ such

as, for exaﬁ’ﬁ’kos 1y B30 hor bl &Y Bl B et £ b c%ehm”}baﬁﬁg%r > such as,

for exanpl e, prodr ugs; e05| for exanple

AZT, 3TC, Dewbahpg infepfton %@%W.aﬁsocaawémmm PSSR IR ARG such
as, for exapphenoBNEAp mﬁbﬂ&m\amaﬁmm) THM\EE Svensiue Als@ SelatéOn aexarrpl e,

nevi r api ne, favi | oviride,
TMG- 125, TI\BC%QS O\f%ﬁ%ﬁgﬁfg Ybﬁh ‘?gi"%“”&;@r ‘?’@%eﬂs assr"&lx?gﬁ “%‘téh mchfprggl DPC963,
DPCCB2, 1@Pa¢s@’rﬂnmtr@arrwoch@@n wmmm%@msrm t04'm@@aa&|ma@@dh¢rsmn RNAse H

i nhi bi t or s, eSueRe ABoukQF 2 8 BRlae f fBRA3Nor (RPIZ633BerebAT 1 nhi bitors, such
as, for exanple, RO 5-3335, *éKlz K37; |§%egrase ?ﬁhlbltors such as, for

exanple L 708906, L rotease inhibitor or nple
anpr enavi r, TR e ey e S Ry g e ot
pal i navi r, @&\uyk86&bey tHeMST msﬁapum&e%ammeﬁt&m nhiiitirepapioteadSofAGL7 76,

PD17360%) PR 5880 I TH300, “POr/388 P ARG AT S e T e T

U-140690: gHy¥dsrariisn i nhibitors, such as, for exanple castanospernlne,
deoxynojirimycine. 20 The conblnatlon may in sone cases provide a

syner gi st i Cineirbo@fet prefdid@mbolinieat, the present invention relates to the use of formula ()
or any subgroup thereof in the manufacture of a medicament for inhibiting multi-drug
25  resistant retroviral replication, in particular HIV-1 replication.

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

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 whick contains
30  oris suspected to contain or be exposed to HIV.

Also, the combination of an antiretroviral compound and a compound of the present
invention can be used as a medicine. Thus, the present invention aiso relates o a
product containing {a) a compound of the present invention, and (b) another

35  aptiretroviral compound, as a combined preparation for simultaneous, separate or
seguential use in treatment of retroviral infections, in particular, in the treatment of
infections with multi-drug resistant retroviruses. Thus, to combat or treat HIV
infections, or the infection and disease associated with HIV infections, such as
Acquired Immunodeficiency Syndrome (AIDS) or AIDS Related Complex (ARC), the



infectivity and its associ ated synptons naybe prevented, substantially
reduced, or elimnated conpletely. The conpounds of the present invention
may al so be adm nistered in conmbination with 25 i mMmunonodul at @58NURRY: 2006
bropirimne, anti-human al pha interferon antibody, |L-2, nethionine
enkephalin, interferon al pha, and naltrexone) with antibiotics (e.g.,
pentam dine isothiorate) cytokines (e.g. Th2), nodul ators of cytokines,
chenokines (e.g. CCR5) or hornones (e-Xj- growth hornone) to aneliorate,

conmbat, or elimnat HV infection and .its synptons. .30 The conpounds of
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st abi | i zer sfopexanpix, PMEALRVIPA, (teanfbvhy; OOGUTIsspciras e cGachpNl R 2HR6 - 28- of
t he custo ods..:L.h ﬁﬁ? -adonk SEEat suGh as
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sol utions. Mk GRS LG B Caprawinpe, RBG Pole DPGR0S, UGS DBCO83 magnesi a,
magnesium calRend £, SIPaaSTENMm phosphadiel TS0t RSBse HOhHBASS, sueh agifaF ch, in

particul ar, cor ~LNLS se .t.he preparation ca Jied 5 out
both as drfxﬁﬁaf%agﬁﬂ%ﬁ?t’ Pg?%\%i}lseggﬁl@élgoﬂf’éu%ﬁ% org;ga&?%l?,%@?-%ffagol vents are
veget abl e 16F2, ¥Amategoisk sihitsitech sach asufof Bxmmele, di T08806,60 6 UOBYawotgade.  Sui t abl e
sol vent s f opniBAUEAMSh &, fortGRABR! Infip @RI HRRSVIAHRIMEYE saq@hRA) BhdingKgar

sol utions, or, m.xtures. thereol Po t hyl ene_glycol s pol ypr opyl ene

gl ycol s ar e°BPREN paldrayin B35 1o hHer I‘iﬁ)@gﬁ%’;r ng q%érDPégg@rtl%%ﬁvﬁi stration
forms. 150 FOG1EMODMBARDES3083,IKITF40e Kbl 7200 B84, 15645, LGHEL3S0L | ve
compounds, i) cdesl pefl4bdd) pr PRRUBS! ARSESISURL 9T, LARST Al BICR,&S

sol ubilizers, énul’sitiers’or further aoxiliaries, are broug tinto

sol ution, S{dfeass; slivcosytatiepinhabitoss, sutheasclonpermle coftanoPpartaifiea (1) can al so be
| yophi | i zedieanhofiR@yttephi | i zat es obtai ned used, for exanple, for 15 the
production of injection or infusion preparations- Suitable solvents are, for
exanpl e, ter,  physiol ogical saline.solution or _alcohols, e.g. ethanol,
propang)p, \éﬁ’ﬁ(?@?lBE{agP%maﬁg‘ﬂfW%ﬁsﬁﬂ@Bwéﬁﬁ)ﬁﬁneﬁ%fttﬁqf%%wgﬁr@ﬁyﬁgﬂgl ucose or
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mentioned. gjiminated completely.

The compounds of the present invention may also be administered in combination with
25  immunomodulators (e.g.,.bmpirimiﬁe, anti-human alpha interferon antibody, I11.-2,
methionine enkephalin, interferon alpha, and naltrexone) with antibiotics (e.g.,
pentamidine isothiorate) cytokines (e.g. Th2), modulators of cytokines, chemokines
(e.g. CCRS) or hormones (e.g. growth hormone) fci ameliorate, combat, or eliminate

HIV mfection and its symptoms.
30

The compounds of the present invention may also be administered in combination with
modulators of the metabelization following application of the drug to an individual.
These modulators include compounds that interfere with the metabolization at
cytochromes, such as cytochrome P450. It is known that several isoenzymes exist of
cytpchrome'Pé}SO, one of which is cytochrome P450 3A4. Ritonavir is an example of a
modulator of metabolization via cytochrome P430.

LS
n

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



20 Suitabl e pharmaceutical fornulations for admnistration in the form of
aerosols or sprays are, for exanple, solutions, suspensions or enul sions of
t he conpounds of fornula (1) or their physiologically tol erabi BANBARY 2006 a
pharmaceutically acceptable solvent, such as ethanol or water, or a m xture
of such solvents. If required, the fornulation can also additionally
contai n other pharmaceutical auxiliaries such as 25 surfactants, enulsifiers
and stabilizers as well as a propellan28- Such a preparation custonarily
contains the active conp und in ,a co tration from ap o
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descri bed in EP- ormul at1 ons descri therein are
with antif JHGH T&dPT FEID U & §15P?Iﬁ{%?s ar erdgiony ¢hthe pomroady phg f or
f or mul at i ndorida (Cfpasmb&iﬂpts/smiogﬁdsaﬂymsle&mtsalltmaqﬂm@ﬁhce&nanj‘; acdapiiaBlel ONS

ggrsrg; : g Zdat &%&rﬁ' RcReEeBEh ! erHLtg o¥ a ﬁﬂli” tEraét?Jlf%uch solv%gé! )7e r%cr]]?-lipeid,s{'hreat lon and
formulation can also additionally contain other pharmaceutical auxiliaries such as

25  sorfactants, emulsifiers and stabilizers as well as a propeliant. Such a preparation
customarily contains the active compound in a concentration from approximately 0.1 to
50%, in particular from approximately 0.3 to 3% by weight.

In order to enhance the solubility and/or the stability of the compounds of formula (I) in
30  pharmaceutical compositions, it can be advantageous to employ o-, B- or Y-cyclo-
dextrins or their derivatives. Also co-solvents such as alcohols may improve the
solubility and/or the stability of the compounds of formula (I) in pharmaceutical
compositions. In the preparation of aqu'eous compositions, addition salts of the subject

cormpounds are obviously more suitable due to their increased water solubility.
35

Appropriate cyclodextrins are o-, B- or y-cyclodextrins (CDs) or ethers and mixed
ethers thereof wherein one or mare of the hydroxy groups of the anhydroglucose units
of the cyclodextrin are substituted with C;.galkyl, particularly methyl, ethyi or
isopropyl, e.g. randomly methylated 3-CD; hydroxyCsalkyl, particularly hydroxy-



antifungal as active ingredient, a sufficient anmount of a cyclodextrin or a
derivative 20 thereof as a solubilizer, an aqueous acidic nmedium as bul k
liquid carrier and an alcoholic co-solvent that greatly sinpldf¥ANSARYIQ006
preparation of the conposition- Said fornulations nay al so be rendered nore
pal at abl e by addi ng pharmaceutically acceptable sweeteners and/or flavors.
25 O her convenient ways to enhance the solubility of the conpounds of the
present invention in pharmaceutical co#positions are described in WO

94/ 05263, 42317 - A ; 97 : I ted herein
by refer en\é\gh%%?(%g% B rlto i %ﬁ(%g%);%%%%’e ro\eégévhfaﬂ%é’%%cﬁg%&r?a&?s e %?Ir?ﬁ | ated in
a phar maceutirberyeBol; Canplsircabemdautiasrivacetyt heralluoryceonyCesdkdiqrve
ompoUnd. of CF o B | Tl L) Secept abl o

u , . or., u
wat er - sol ubP@P%%ﬁéé@?arW?? ﬁlﬁﬁs@wg’?ﬁﬁrgﬁg@gﬂ%ﬂ@%ﬂ&ﬁ%%cy@syslto emin a
solid st &t enftewonippas@ehpl exaatslahdiot shhehilize3barg SsEDumnddnaly edetigdarpt P<KIg at

| tt i j i | |
thr oughout  CRSIRERLEs RO Rl EBO A B A RS IR O oot “The
conponent s PePguEADrardt(2 tchdosymethprs)BroeHeRiCh End/inapratiqsiay SihyaIoy-  uni f or m or

honogenous f,@?gug@l@-gp_gzgmj sts of one phase as defined in therno-

dynami cs, such a solid dispersionis referred to as "a solid solution".
Solid solutions are 6. JANUARY 2006 -30- pr.ef _erreg%physi cal systens because
the conp®nehb&terRarEshethiraeneignsycedeszgidey vatyes Xoaerb 195t Ot he or gani sms to
whi ch t hey eydodegmintiydteatyedouptae: diesrified avigodifferenti gpersshdnds, fulr soaraglepr i ses

di sper si ons .&h nous 5 throughout than solid solutions.
Such di sper%%%}éh%lr%éﬁn%?%g#e&%gﬁ y and physically uniformthroughout or
conprise nore than one phase. The water-soluble polyner in the particles is
conveni ent | fméantprsstingeway ¢iformidatingrthe prspent eprpatinde Es¢ompingtion wih 2100 nPa. s
Whten di B OLUﬁ%ch@mﬁ o? a%bﬁwh gﬁ&%ﬁ bé?:JH d%ﬁcr%@ejﬁim }lég-m)iwmomthH@I\%ftgé re ﬁ/c

wat er - sol uble YMEers ar r oxypr.o nme cel | ul.oses, or

G e & A U RIS R R TN AREN S B S T AN
hydr oxypr opiterenihg forSotmsitlating the nofipaniabbihe pfeséi itventdro UtheIomdatdrgener al | y
wat er 15 so . : . i I r : ver age
narber of - napr L A EA R pARRIAR BBl OB kA o R il o ) R

cel | ul ose nBltidEgakas aqine Beyedmnb mautficet amounivdeicyelederiin ¢fiedesivilya he aver age
nurrIbSr @clf nbk@sf @fa d@ﬁﬂ@hﬂf yaeE, e alqm':cfiﬁ a&ﬂc&ﬂe&ﬂlﬁﬂebgga@%ﬁcbatﬂé& !andlaaph det i ned
anhydr ogl ucgs nit t cel Lul ose. ecul e. e parti.cl es,_as define
nor 21 nanov e et b sl Moo S PRA I IS HorRoe ol of I BREMELTSEE OF' | e
conponent s, foandlatitnsmaspalsobratehdergl inath padptadie by kddimgphaaecediicabler si on-

acceptable sweeteners and/or flavors.

25  Other convenient ways to enhance the solubility of the compounds of the present
invention in pharmaceutical compositions are described in WO 94/05263,
WO 98/42318, EP-A-499,299 and WO 97/44014, all incorporated herein by reference.

More in particular, the present compounds may be formulated in a pharmaceutical

30 composition comprising a therapeutically effective amount of particles consisting of a
solid dispersion comprising (2) a compound of formula (T}, and (b) one or more
-pharmaceutically acceptable water-soluble polymers.

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



Various techni ques exist for preparing solid dispersions including

nmel t -extrusion, spray-drying and sol ution-evaporation, nelt-extrusion being
preferred. 25 It may further be convenient to formul ate the précBeNTTARY 2006
conpounds in the formof nanoparticles which have a surface nodifier
adsorbed on the surface thereof in an anount sufficient to maintain an
effective average particle size of |less than 1000 nm Useful surface

nodi fiers are believed to include thos&Owhich physically adhere to the
surface of the retrow ral ent, but do n chem cal d to the

ant i retrovi?r&mﬁgg Slcaééysﬁﬁstbéﬁ%é é’ﬁlﬁf’ﬁl@‘é‘leﬁﬁg{‘?‘f’%%‘“ﬁ&# %?eég ably be

sel ect ed f r Gipnkafiabin tothgandanismydo whithtiggnrcadphiaserwdeut | cal exci pi ents. Such
exci pients include various polyners, |ow nolecular weight oligoners,

nat ural products and actants, Preferred sur ier | ude

noni oni ¢ antESrD S EREIan R0 oGaBYR: Wt it sTI HeBhial s

f or nul at§ ngthrdwhqz}rte‘tmrﬁtohdsm’rpMd&lChrtﬂwpmgs aephmhmcaﬂe@nd Qbf?sl ¥posi tion
wher eby t he,pg I d in hydrophilic polyners and
applying this %ﬁ%ﬁrﬁ? ﬁ-gmfs‘é O£ér}1£g£\r/£e}rﬁp%%y smal | beads, thus yielding 6
JANUARY 2006 -31- a corrp05| tion with good bioavailabhilit whi ch can

conveni ent Ij}hﬁo‘éﬂﬁ%ﬁm‘:&%f’ﬂm inAle paRifiesds panvenpnthin Rolymer %F 38 ng

phar maceut i gRbredOsa@8ity 6f "® T00 M AkhadiEdsaived nal 1 Yaquaisdohtias st Zwapri se (a)
a centrgl, rilﬁlnded or spherical core, (b) a coating filmof a 5 hydrophilic
pol ymer and  af aht i r et r ovi r al agent and (c) a seal-coating polyner |ayer.
Materials suitable for use as cores in the beads are nmanifold, provided that
said nmat erH’rafesrwmtquhakuhb@elyMe@:mr& Yy&oompipabinethyhrdliiases oaﬁ?M@rl ate

di mensi ons gpgrc fdJdes e%%s@Jst &HS&‘&UB%B&%J S1ABuPLS YL S, 1 norganic
subst ances,_ organic 10 su st and sacchar) des and deriyvatives thereof.

ance
Anot her as pté’@foxé’f’mﬁ’ﬁ]emﬁlfaé%‘@ﬁ?mp?ﬁlgﬂ@l il e Abrat 3-0are senerdllyaltter
conpr i Zisng s@lubld. Mam:bmﬁitgﬁeﬁfsﬂb@ﬂitﬂﬂd)ﬁrefclé toithe mraga\nwmbezejﬂmhﬁ\eme}%or usfe as
a standar ility of a
potenti al p%ar rrg%%g |pce§?ﬂ%6§dm %%})% tﬁ%@%yc%&osc %’a%‘s"'({al1e %%b%m?ﬂ or both.
Thi s aspectmelfr supatithigerefirpie thagverdssdumber qf@wlﬁ:smfpmmfimm(@é@tewdmh research

prograns. Thee £8Re WAt aﬂh'?@ro@fu@§&%t'o@th%@feﬁﬂ6§e BABcle used in phenotypic
resi stance nonitoring assays, such as known reconbi nant assays, in the

clinic ement of resi stance devel o di seases such as HV. A
parti cf}z’loa%eg’@ﬂ? S a?éigﬁ%“fiah‘?’éf’énatbﬁ‘éen‘faflgf’ PFF@“@QE?@W PEPFPEE M5 nant assay
known as t hisprsfanvifitbgeampondite andtien wptiegilpgtindihg camiilighthat distiessiaed, hi gh
throughput, 5860 Mhﬁﬁﬂgsr Alst % preparing solid dispersions including melt-extrusion,

spray-drying and solution-evaporation, melt-extrusion being preferred.

25 It may further be convenient to formulate the present compounds in the form of
nanoparticles which have a surface modifier adsorbed on the surface thereof in an
amount sufficient to maintain an effective average particle size of less than 1000 nm.
Useful surface modifiers are believed to include those which physically adhere to the
surface of the antiretroviral agent but do not chemically bond to the antiretroviral agent.

30
Suitable surface modifiers can preferably be selected from known organic and
norganic pharmaceutical excipients. Such excipients include various polymers, low
molecular weight oligomers, natural products and surfactants. Preferred surface
modifiers include nonionic and anionic surfactants.

35

Yet another interesting way of formulating the present compounds involves a pharma-
ceutical composition whereby the present compounds are incorporated in hydrophilic
solymers and applying this mixture as & coat film over many small beads, thus yielding



reconbi nant assay that can neasure susceptibility, especially viral
susceptibility, to the conpounds of the present invention. (Hertogs K, de
Bet hune MP, MIler V et al. 25 Antim crob Agents Chenother, 199fKNUARY 2006
42(2):269-276, incorporated by reference). The conmpounds of the present
invention may al so be linked to maleim de or derivatives thereof to form
conj ugates. The dose of the present conpounds or of the physiologically
tol erabl e salt(s) thereof to 30 be adnaini stered depends on the individual

case and, as_cust.

i ndi vi dual “8%130?“% thé’ﬁ?d%r}ﬁ ?@ﬂ%ﬁ%&& cobv%l&ﬁﬂ§e%ﬁ$ﬁg§%?%%ﬁ on the
frequency ofhiddasuitablefat pmpmmwh@mach@ﬁq@b@@mfoa:nﬁfogQraétafh@wlﬁaﬁaet ion of the
conpounds enpl oyed in each case for therapy or prophylaxis, but also on the

nature %aﬁga" &dd déo}é?p%%w% ARG 3P gqh%}éﬁﬂkﬁﬁsn@%égga gi# ﬁlﬂf«‘oisaex . age,

wei ght and 1n esponsiveness to be treated
and on ﬁmeﬂm@r@pl@lhep@lmea %anaeqﬁltogﬂ erﬁra@éﬁg)méé%lr@aﬁwmh%’? the daily

dose of a conpound of formJIa (f) inthe case of admnistration to a
pat:{ ent b?pMaQéﬁaﬁgtasﬁl?%Me?éﬂiﬁgaé ébr&‘ﬁﬂu]gﬁ@béaﬁs &rgmn&f@ld@ﬁovﬁ@ambgrahd 1d rag to Ib gé
preferably 3 1 0 re ose can be
JANUARY 2064 W%&F%ﬁ' fore 3??@ )@Fh"BF ?Pr}aﬁ%‘i‘oﬂgregg‘a’f‘s se, or divided
into severﬁtmﬂ@sﬁxarnmes dfladhanatenals fre polymens inorghnad sublstswss, oegpee | nent al Part
5 Prepapati ) and their internedi ates

26 &Bta?xf:es %fdl On &dﬁld% n%ﬁ%@y%h@rﬁgll

Exanpl e’ 1 repar m xture of 5g 2-

acet anm dobenzoxazol e and 20 n1 chI orosul fonic acid in dichloro- methane

was heat ed Apothe0Gpeeof thermsenest ipvyntionbereems adlit argonthiaehsommrisiigss poured into

JZLO Icte Tgeo% &%F'dfférﬁﬁﬂlf Em%ﬁfeﬁﬁ@éﬂ%@na@férdgeag@s@hﬁsard owe%%uhfaus yl3 e|4dl ng
acet am chl or.os on azo nterm Xtur g

of [(1S, 2%}S %%WJB&%W%? ﬁ’é’taﬁgﬁ 5{)?% té P%PEWST Tz‘flﬁ%]é%ﬁmb tn]épﬁyl ) propyl ]

car bar b c aoitaksd HIVagroetthyt eithy Thie strexct, ofjheipaenithn aryl fogotssisg it o t he

procedure desgribed in MOy 97/,18205, and 2.6 g of triethylamine in 100 m of
di chloro 1g m&*ta hane v{/as? Stl%l’ r%d at 0C. Then 2.8 g of 2-acetam do-6-

chl orosul f onyl benzoxazol e was added and the reactl on m xture stirred
over ni ght aké feprRURENPEIRE PTPRL Invjepian Gadsiupesl IRPRAROLYRAE E1SapRR or gani ¢ | ayer

Wasl separ gh@dmd:rg @%ﬁ,@c@!@%@@%mﬁﬂ@t @é’s@W’hrﬁﬁ]{: bllﬂm@Qthdn@ e%/u? ol
resit ur ed_l n, war (0] er, e | ere , us yil el dlng
88% (qu 56815?@‘??1&]‘?@‘”?0&3 E%ﬁﬂl% rv’CI' d&) “ﬁf‘%‘r Sgané’ ®of internediate

2 in 25 nl mofitordigdyblemose trérambinagt @szml knofvn as the Antmrogram . The
Antivirogram™ is a highly automated, bigh throughput, second generation,

recombinant assay that can measure susceptibility, especially viral susceptibility, to the
compounds of the present invention. (Hertogs K, de Bethune MP, Miller V ef al.
25 Anfimicrob Agents Chemother, 1998; 42(2):269-276, incorporated by reference).

The compounds of the present invention may also 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
30 be administered depends on the individual case and, as customary, is to be adapted to
the conditions of the individual case for an optimum effect. Thus it depends, of course,
on the frequency of administration and on the potency and duration of action of the
compounds employed in each case for therapy or prophylaxis, but also on the nature
and severity of the infection and symptoms, and on the sex, age, weight and individual
35  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 (I) in the case
of administration to a patient approximately 75 kg in weight is 1 mg to 3g, suitably 1
mg to lg, preferably 3 mgto 0.3 g, more preferably 5 mg to 300 mg. The dose can be



trifluoracetic acid were added. The reaction m xture as stirred at room
tenperature for 6 hours. Extra dichloronethane was added and washed with
NaHCO3 sol ution. The. organic |ayer was dried and evapor at ed 6.JASEIARE26ed
pressure, yielding 970 ng (99% of internediate 3: H2N 25 d) To a m xture
of 1.1 ginternediate 3 and 3 64 rag triethylamne in dichloronmethane was
added 685 ng

1-[[[[ (3R 3aS, 6aR) - hexahydr of ur of 2, 3- b]-82+ - an- 3-yl ] oxy] carbonyl ] - oxy] -

2,S- pyrrolidinpedi oae scri ed i.n. W9967417).. This m xture, is stirred at
room tenpef IF‘SFl t%? fgan‘ﬁélf’gxgéi\‘?%&&dﬁ%m&? SSVRIaL it FEIeER%ne under
reduced 3 Oopﬁﬂ@amﬁeﬁuMhEsarude product is purified on silica. Thus, 900 ng
of conpound 1 was obtained with a yield of 59% 6 JANUARY 2006 -33 Exanple
2: Preparation of ¢9MR und 5 a) A mxture of | g of

[(IS, 2R) - 2-#%@?3%?L§—F$2 naet hyl propyl ) am no] - 1- (phenyl -

met hyl ) pfopyl Jcarbanmic acid 1, 1-di net hyl ethyl ester and 901 ng of
triethylar nPP%m’rEbonS f‘l‘g) mmﬁc;ulndgbgf&kﬂ&%}ﬁﬁmez%eﬁ;édf&&d at 0C. Then | g

of  2-(EthoxyCarbanm onylbenzoxazole was added and the

reacti on m x&gi£d ) FAES roomtenperature. After washing with
sat  NaHCOBa) Aimmmafm g:z h@yﬁmdmmmmaleaﬁedo m! diilbedulinde midimﬂldﬂeﬂ)-

ielding 1.7 49 t iAte 4,10
|>/nt er ITEgI at &° %ﬂggwf/%h?ﬁ%dtgﬁ di c(ﬁr %aﬁ%& %%&w % or acet?)l c aci d
were added. H$héh¢eaﬁ@ﬁdﬁmeW$a%EW%gi%Imkm@dVQ@dﬁﬁbmﬂﬁ@ stdiag ure for
hour s. ExtrQﬁcgm@ﬂkﬂygH@&ﬁ@ﬁﬁqmﬁﬁmﬁggﬁgIﬁﬁﬁn shed with dNaHCJCB solutlfg
The or ani ¢ | a orate ce ure yieldin
14 o' (5699 b HRver Hek 08 SN Barey Al ‘?w@om« SRRt er medi ate
5, 107 nag okthiDosoghyxeptbemioicid ar.dldenctiBdthpigesteafprdpat@-analogously to the
di met hy! ar | RBLARY kel XV6APAdDS A9 VY HACh) hlf lﬁlqo@mgeﬁd&ﬂi%rcm of

2-(2,6-dinme phenoxy) acetic aC| ronet hane, was stirred
overni ght  BEtRBRIRT EHFdrh L fhenpd : @%%ﬁqeem%étmowgnxlmowemwm th 5%
HCl, satur amﬁd and\l&ideéﬁ’ctlaﬁ ik fuesstitred oRerniplt at Them eingRititerel Afterwashigsepar at ed,

dried and e The resid r|f|e eparal HRLC,

yi el di ng 14 %?ayar Hpouna %% g%ﬁ%ﬁ Vo #)eiﬂggg’%oﬁnd’r? 1%¥§cglr?%ound 3
To a mi xtur E’a%fes mma@mrﬁ@a@mpylett@n@odsdwmﬁg triethylaniine in

di chl oromet hane was added 685

1-[[[[ (3R, 3aS, 6aR) - hexahydrofuro[2 3-b] frran-3-yl ] carbonyl Joxy]- 25 2,5

pyrrolidine n SCri 9674178%18 This xture is stirped at room
tenperaturegk%? ¥2 ﬁ%ﬁ?§££§§ %%¥€g§%8§ T* DFOT ¢ e nder reduced
pressure, the crude product is purified on silica’
(709 of conpound 3.
20

¢) To a mixture of 1.2 g of intermediate 2 in 25 ml of dichloromethane, 2.3 ml of

trifluoracetic acid were added. The reaction mixture as stirred at room temperature for

6 hours. Extra dichloromethane was added and washed with NaHCO; sohition. The

organic layer was dried and evaporated under reduced pressure, yielding 970 mg (99%)

of intermediate 3: 4

/j SO@ ,>_J_CH3

d) To a mixture of 1.1g intermediate 3 and 364 mg triethylamine in dichloromethane
was added 685 mg 1-[[[[(3R,3aS,6aR )-hexahydrofuro[2,3-b]furan-3-ylloxylcarbonyl}-
oxy]- 2,5-pyrrolidinedione (described in W09967417). This mixture is stirred at rooth
temperature for 12 hours. After evaporation of dichloromethane under reduced

25

30  pressure, the crude product is purified on silica. Thus, 900 mg of compound 1 was
obtamned with a yield of 59%.



Exanple 4 : Preparation of conmpound 2 6 JANUARY 2006 -; 4 a) To a m xture of
S g f3-[bis(phenyl nethyl)am no]-a-[[(2-nethyl propyt)am no]- nethyl}-

((xR, 3S)-benzenepropanol, prepared follow ng the procedure |n6.]\m5¢ﬂmﬂ@5@5
and 3.2 g triethylamine in 150 m  dichl oromet hane was added at 0C 3.9 g
6- chl orosul fonyl - benzoxazol one (prepared as described in EP 0403947). After
5 stirring for 24 hours at roomtenperature the reaction m xture was washed
with sat. NaHCOB, 8 g of intermediate® : b) A mixture of 5.2 g
internediate 6 in 60 nit 10% NaOH sol uti on was heated to reflux overnight.
After COO|IE thle r. Ctl%%n%])é(t) Sinhas acidified to pH=8 with 15% HCI. 10
The aqueous inmes-with ethyl acetate, yielding 3 g of
i nt er nedi at & & mixigye ao aofs[éISJERbﬁrhaﬁroxys (67 -methaipreilamenay- rdﬁ begranol  was

added 361%@; \kgﬂébfﬂ&éﬁﬁue%ldxérﬂ&ﬁ%% 1Al %§teﬁ£1df9bpﬁdwtﬁ&hﬁmﬁlﬁét]ﬂfe for 16
hour s, et hanol enoved under . vacuum__To t ed H20.

d
After ac?di f9 Baef drhlopmsibage e S‘E}F%‘E?t@l ¢ afhen 11%°%?¢?4YF@' %‘H"ﬁ? “yi el di ng,
after dryi n@loﬂamﬂf@ enzdxtaﬁﬂaeads &i@d&d@br&cﬁbﬁbﬂﬁt&e@ﬁn@@v&ﬂﬂghﬁter medi ate 8

our s ATt or BV SREPA T T oF (R af il B PR B Bkl

chr omat ogr agigd @Qﬁvaﬁg)rﬁfd,lmlémgédf &@é”@ Oﬁmermbdlaterﬂed : 20T NHe)
Debenzyl ati on was perforned with Rd/C and H2 to afford internediate 10. 6

JANUARY 2006 -35 cH3 f) To a m e of 95 ng internediate 10 and 27 ny
triethylarnine in dichloronethgne” was added 51 ny

1-[[[[ (3R 3aS, 6aR) - hexahydrgf, yr an- yI ] oxy] carbonyl]-

oxy] -2, 5-pyrrolidinedi one (desc de d * Jer)e-rCH;rh| S mxture is stirred
at room 5 tenperature for 12 h *’ @vaporation of dichl oronet hane

under reduced pressure, the crude product is purified on silica, yielding 83
ng of CR)"YDC{%&”FB a?mf:&@’é)oflmg @fﬂ“ﬁnﬁﬁﬁécﬁ&gﬁn WO of SRRGHREhahe, P2 g 6rand 8 were

repar ed. t hesi s of 10, OH
Prep mﬂuorangtxc ac1d Wf:l}é added. ’I‘lsxe reactt r’{'Emture as stirred at room temperature for
6 hours. Extra dichloromethane was added and washed with NatICQO3z solution. The
organic layer was dried and evaporated under reduced pressure yielding 1.4 g (99%) of

mtermediate 5 NSO;
1% @:}fu—o—o—cﬁa—cm

15  c¢) A mixture of 380 mg of intermediate 5, 107 mg of 1-hydroxybenzotriazole, 154 mg
of 1-(3-dimethylarninopropyl)-3-ethylcarbodiimide hydrochloric acid and 143 mg of
2-(2,6-dimethylphenoxy)acetic acid in 20 ml of dichloromethane, was stirred overnight
at room temperature. The reaction mixture was then washed with 5% HCI, saturated
NaHCO; solution and brine. The organic layer was separated, dried and evaporated.

20 The residue was purified by preparative-HPLC, vielding 141 mg (28%) of compound 5.

Example 3 : Preparation of comnound 3

To a mixture of 1.2g intermediate 5 and 364 mg triethylamine in dichloromethane was
added 685 mg 1-[[[(3R,3aS,6aR)-hexahydrofuro[2,3-b]furan-3-yl]oxy]carbonyljoxy]-

25 2,5-pyrrolidinedione {described in W09967417). This mixture is strred at room
temperature for 12 hours. After evaporation of dichloromethane under reduced pressure,
the crude product is purified on silica, thus yielding 1.1 g (70%) of compound 3.

Exampnle 4 : Preparation of compound 2




HOST EDC CHzZCI 2 HN NR Conpound 10 0.23g of isonicotinic acid, 0.36g of EDC
and 12ng of HOBT were m xed and added to 15 1g of the 2-am nobenzoxazol e
intermediate 11 in 40m of dichloronethane. The m xture was stoJaANadARYIdess an
i nert atnosphere of nitrogen at roomtenperature for 48h. 50ml of water was
added the water layer was extracted with dichl oronmethane and the conbined
organic | ayers were washed with brine, dried under MJSO4 and t he sol vent

was evapor ated under reduced pressure. -Phrification was perfornmed on silica

ieldin 20, 0. 57 48%. 0 ound £, O - : le 6 6-1
%2 CLSO8H Er‘gﬁg,’eﬁ?%g é'[%g@%‘?%ﬁ“% @W@ﬂéﬁgﬁ%ﬁ’gwﬂg and 20 ni
ethyl acet atwthydls, (eiafd BebaneendOpa®] grenafeddyliavige thetprodsilae imas added to the
m xture. Thw&%&wsgsﬁf?@%ﬁ%gg%tﬁﬂnmﬁfngﬁlﬁp& HeEloR mleth O Was adddfikegeccool i ng to

roomtenperature, 1.5g 0 ydroxide 1 n, 15ql of __water was_added. The
organi ¢ | ay@® seshleegsiifanddenmaazoitsdpreniredassiessived it FF (AR MIATSH. Tol uene

(5 nil) was s@eeedoremithdurea sy eamfpem&e FHRTRACEEn tdxtytieBhdh vasHad Wit 8§8%)
chlorosul fonic acid was stirred at room

2- am nobenz 6-2). 7.5m o

temerature%’éﬁro&nert 10 apnosphere. 5g of 2-am nobenzoxazol (6-2) was
added in small portions,_ The er at ure was kept between 30-60C during the
addition of 6-2. The heated to 80C for 2 hours. 5.3 g of

t hi onyl chloride was added d | 'gsg, keeping the tenperature at 65C, The
m xt ure wasimdrined@te @uri ng 2/ hodr s} i ooling to 0OC 1 On31 of ethyl
acetate and 10m of a mﬂ'/on oi{so%r bonate (IN) were added. The 15
organi c | ayer was separ d fromthhe water layer and this latter was

extracted wip vl cagelate. dhes combinnd, LORNL S A SLeRI 6 dilied over

cal cium ch
2- ami no- 6- cbrvepnight. | Aderydobiemztba arcie B8y waExadifibétofpH=8 with 15% HCL
10  The aqueous phase was exiracted two times with ethylacetate, yielding 3 g of

intermediate 7 : N Y NSD@EOH
o K U

¢) To a solution of 1.5 g intermediate 7 in ethanol was added 361mg ethylpotassium

xanthate. After refluxing this mixture for 16 hours, ethanol was removed under

vacuum. To the residue was added HoO. After acidification to pH=6 the precipitate
15  was filtered of, yielding, after drying,

. . . “N NSO,
1.4 g of intermediate 8 ; /B 2@[}-&;

d) A mixture of 500 mg intermediate 8 and 70 mg M]\fldimemylethylenediamine in
p-xylene was heated to 110°C for 3 hours. After evaporation of the solvent and
purification with column chromatography 181 mg of intermediate 9 was obtained :

SN
) @J L @[ b

e} Debenzylation was performed with P&/C and Ho to afford intermediate 19.



HHCOOCH, N i Ove Toluene H 7-2 C1 20 7-5 7-4 HZN 7-3 , CH3 Owe A m xture of

I g of sodium net hoxide and 10 ml of toluene was stirred at OC under

nitrogen atnosphere . A mxture of 1.9g of methyl chloracetat g {ANGARE @06
1.1g of nethylformte was added drop w se keeping the tenperature between
5-10C. The mxture was stirred for 2 hours at 0OC. After washing with water,
the organic |layer was 6 JANUARY 2006 -37- dried and evaporated under reduced
pressure yiel ding 2-chl oro-3-oxo-propiddic acid methyl ester (7-2). A

m xture of 2.4g of 2-chloro-3-0 propionic agkd nethyl ester (7-2), water
20m 1 and 1.758 of thiourea ef l uxed for 2hours. The m xture was cool ed
to roomtenperature 5 and 0. 2g of norit was ded and filtered. A solution
of 2. 5N sodi um hydr oxi de wass Bthst-0~{ Qe fyTtrate until neutral pH The
filtration yielded 1.23g (44% @i(Z-EmNhi azol e-5-carboxylic acid nethyl
ester (7-3). The m xture of 2.15g\of Tsoanyl nitrite and 10m of di oxane was
stirred at 80C under a nitrogen atnosphere. A solution of 1.23g of

2- am not hi &z'0b e-nbxines dEGhE tntereriedialddl onmil 2y Im @ stetryl{n8)n dichi@0mkthahe di oxane
was added | S8. Fo%t AU L E Rc cooling to
room t eme%@%ﬁ@égﬁrﬁl gg?ﬁm%’%sgﬁégﬁ %?%ﬁ&%?ﬁgggé%?&q%%@%ﬁ%?ﬁ%%m% washed

wi th bri ne oamb2driveglidingdione{dserribed in WPAYHAT e dbisraizhre Bgbredat ipP@ssure. The
gr Udebpgoﬁﬁﬁﬁpérﬁtalﬂ%{ i2 FM?&&&I'&%{E}%EMOH?? %\Mh&k?hé!ﬂa&%&g&g&&&%f of thi alzol
-carboxylic ‘acid ne est er -4) . X e o : azo

5- car boxyl ipéesﬁ%rie’cfh‘?rﬁ“% Pr%g‘f’fé? p‘é‘%ﬁqd)zf)n %IFF& Ylg‘?fngu}{3e?g 8?1%?39“8‘? gr%do%’ BT) was
stirred at OC under a nitrogen atnosphere. The m xture of 0.16g of lithium

al um ni um hy it bsteogans wag] coadpoahdet, oWasndsidert mempedd se. Amer lhour at 0C
wat er and 20% sodi um hydr oxi de were added, and stirred during 30m nutes

E);ai n) '10Th%xar?n)6feL§': gvﬁ\@gﬁg ioil’éoﬁp%%ng\f@r decalite and the sol vent was renoved
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HN
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0.23g of isonicotinic acid, 0.36g of EDC and 12mg of HOBT were mixed and added to
15 1g of the 2-aminobenzoxazole intermediate 11 in 40m! of dichloromethane. The

mixture was stirred under an inert atmosphere of nitrogen at room temperature for 48h.

50ml of water was added the water layer was extracted with dichloromethane and the

combined organic layers were washed with brine, dried under MgSQy and the solvent

was e'\raporated under reduced pressure. Purification was performed on silica yielding
20 0.57g (48%) of compound 10.



20 azeotropique distillation with toluene yielding 0.3g (69% of

t hi azol -5-yl -nmethanol (7 5). Exanple 8 25 A m xture of 1.1.5g of

t hi azoi - 5-yl -nethanol (8-1) and 1.2g triethylam ne (TEA) in 2bMNUOARY 2006
di chl oronet hane (DCM) was stirred at roomtenperature under an atnosphere
of nitrogen. 2.56g of N, N -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 resulti-Bg i nternediate (8-2) was used
directly inﬁéhe gﬁbsequent reaction 30 with the amne (8-3). Instead of
am nes al so her eof can be used. Triethylanzine 2g and the am ne 5g
(8-3) were added to dICh| or onet hane 40n1 and the we Itlng m xt ure was
stirred at roo S tIy, gsog,ggcralog f he-osol ution
conprising 8-2 T AS med at room

tenperature for~2# : mxture was wash wat er and then
dried to 35 yiel corrpound (8- 45)Z 6 JANUARY 2006 - 38 0 053@E N~oJLo' 14 S
8-1 0 N2 N\ D, H S 8-45 0 Table I Conpounds of the present invention

pr epar ed ac@onnﬂmrg of 0.5 NemiRépteds (dd$atd DEd! ethblacetatelwasheatsd &y €0Cha stry is
Eg?r;jgﬁagga%g%n o lfg'%%)de%gg 8%“%1%% %@g&@cﬁf e WG tnurd A B ofth5-50°C for
ours, After cooling to room temperature, 1.5g of sodium hydroxide in 15ml of
water was added. The organic layer was separated and washed with brine until neutral
PH. Toluene (5 ml) was added and the solvent was removed to yield 2.71g (88%)
2-aminobenzoxazo! (6-2).
7.5ml of chlorosulfonic acid was stirred at room temperature under an tnert
10 atmosphere. 5g of 2-aminobenzoxazol (6-2) was added in small portions. The
temperature was kept between 30-60°C during the addition of 6-2. 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 (IN) were added. The
15 orpanic layer was separated from the water layer and this latter was extracted with ethyl
acetate. The combined organic layers were dried over calcium chloride, yielding 7.8g
(90%) of 2-amino-6-chlorosulfonylbenzoxazole (6-3).

Example 7
ol HCOOCH, i OCH,
CI/Y OCH, NOMe
———
o Tolusne [} 4]
7-1 2.2 €
Thiourca
/\ H,O
g \ N /=N
N
— 3,
‘ / Isoamyl nitrite / \
T Dome . EN c
LiAlH4 toxane g
THF MeQ
o Ether (o] 7.3 OMe
75
20 7.4

A mixture of 1g of sodium methoxide and 10 ml of toluene was stirred at 0°C uader
nitrogen atmosphere . A mixture of 1.9g of methyl chloracetate (7—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
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dried and evaporated under reduced pressure yielding 2-chloro-3-0xo-propionic acid
Inethyi ester (7-2).

A mixture of 2.4g of 2-chloro-3-oxo-propionic acid methyl ester (7-2), water 20m! and
1.75g of thiourea was refluxed for 2hours. The mixture was cooled fo 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 1.23g (44%) of 2-
anﬁnot}ﬁazole-s-carboxylic acid methyl ester (7-3).

The mixture of 2.15g of ispamy] 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 (7-3) in 20ml of dioxane was added drop wise. The mixture was refluxed
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, thus yielding 0.54g (48%) of thiazol
5~carboxylic acid methyl ester (7-4).

A mixfure of 0.54 g of thiazol 5-carboxylic acid methyl ester (g-4) and 10ml
tetrahydrofurane (THF) was stirred at 0°C under a nitrogen atmosphere. The mixture of
0.16g of lithinm aluminium hydride and 5ml of ether was added drop wise. After Thour
at 0°C water and 20% sodium hydroxide were added, and stirred during 30minutes
(min). The mixture was filtered over decalite and the solvent was removed by
azeotropique distillation with toluene yielding 0.3g (69%) of thiazol-5-yl-methanol (7-
5).

Example 8§

A mixture of 1.15g of thiazoi-5-yl-methanol (8-1) and 1.2g triethylamine (TEA) in
25mi of dicbloromethane (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 (8-2) was used directly in the subsequent reaction
with the amine (8-3). Instead of amines also salts thereof can be used.

Triethylamine 2g and the amine 5g (8-3) were added fo dichloromethane 40ml and the
resulting mixture was stirred at room temperature. Subsequently, a portion of the
solution comprising 8-2 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
yield compound (8-4).
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Table 1
5

Compounds of the present invention prepared according to the methods described
above. If no stereochemistry is indicated, the compound is present as a racernic
mixture.
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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-

5 HIV activity against a wild type laboratory HIV strain (HIV-1 strain LAT). The cellular
assay was performed according to the following procedure.




3711 N"FNCTf i \ INCCR3 OHz Antiviral analyses: The conpounds of the
present invention were exam ned for anti-viral activity in a cellular

assay. The assay denonstrated that these conpounds exhibited poIANTTARYI2005
H 'V activity against a wild type |aboratory HV strain (UV-1 strain LAI).
The cellular assay was perforned according to the follow ng procedure. 6
JANUARY 2006 -42 Cel lul ar Assay Experinental Method: HN- or nock-infected
M4 cells were incubated for five days#n the presence of various

ﬁﬁilc_entrat ico%:?d q,fAstShVeEi nh}i@eﬁ%fﬂeﬁi %he end of the incubation period, all
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cul tures i Ffvher Boghdpged M4l warsiipsubsted faedive doysHBithe BrgSense deasur ed by
(rjreas% i {19_ tv'ﬁﬁo%%@éﬁ&%?&ﬂs%fm&fnhl b8, Alhy &ld di\ﬂ}e M/?\ib%]fioxﬁpérﬂﬁl gll HETt/f] azol i um

O o SHEGR St By QU e g D5 BL SR ERRA BT,
fonn ?z aﬁd c rayﬁnzg sf myt_li_hhib‘ﬁmrp mﬂanhﬁiﬂity-ﬁmezagsad bbéazlmsﬂbfgtthmmm%tmﬁbo?f : s

moni t or e r: of living
cell's 10 %; %Qﬁﬁ‘é;@féﬂ?{é af%ﬁ%% c%‘flgfet‘f%%%&ggﬁﬁé?’f Ve day

i ncubat i onInSPHWIG ieRRaananr the TaEchoR Vmﬁée&ﬁﬂ%u BorgdubiiEatiop pEHCon t he

N epr esent e el S (e Lo ool 500 and 0%
represen e.anoun e conpound required to pro .9 an )

| eobect ! veldrrigre et Bur o B CHEC el Easubra et PR g Pne . virus. The
t oxi ci g ofemdisingdnpeuntuasthreaspletidn oniht fiee dockeibatient Ehe malbitersand was 15
expressed : , | cel ' GarpaiBded equired
A Hg}rt%é/v&&?%&f“ﬁ‘?ﬁ%?%gﬁ@eé?ﬁg%&?ﬁgr?f%&e‘? St Bl | CHdex (S1)
(ratio CC56f EE03diE oan Theshdrleat Tepiesat thermmova ofdhg GANRPUBE TSIELIRX i - HI V
activity ofbrdiée® SOThindiones, resbeivelyesf thesallstfidm teeyoppbogeail afeceofhe pECS0 or

POCS0, VA UGy LPFe keaHLLr b8 FRRGRAR ARl e oRBH3RI L urd RERERS BB 0L N

resul t expressed as ( respec . . .
15 expressed as CCs,, which represents the concentration of compound required to inbibit

the growth of the cells by 50%. The selectivity index (ST} (ratioc CCs¢/ECsp) is an
indication of the selectivity of the anti-HIV activity of the inhibitor. Wherever results
are reported as e.g. pECsp or pCCsp values, the result is expressed as the negative

logarithm of the result expressed as ECsg or CCsp respectively.
20

Antiviral spectrum:

Because of the increasing emergence of drug resistant HIV strains, the present
compounds were tested for their potency against clinically isolated HIV strains -
harboring several mutations (Table 2 and 3). These mutations are associated with

25  resistance to protease inhibitors and result in viruses that show various degrees of
phenotypic cross-resistance to the currently commercially available drugs such as for

instance saquinavir, ritonavir, nelfinavir, indinavir and amprenavir.

Table 2 List of mutations present in the protease gene of the HIV strains (A to F) used .

* o ' .

A V0031, LOI0L, V032T, 1.033M, E035D, S037Y, S037D, M046L, ROS7R/K, QO3SE, LO63P,
KO70T, AG71V, 1072V, 1084V, LORYV

B V0031, L0107, K020R, E035D, MO361, S037N, QOSSE, 1062V, LO63P, A071V, I072M,
GO73S, VO77L, 1084V, 1085V, LOSOM )

c V0031, LO10L, 1015V, LO19T, K020M, S037N, RO41K, 1054V, QOSSE, LO63P, A071V,
1084V, LOSOM, T093L

D V0031, LO10L/L, I013V, L0331, E035D, MO36L, MO46L, KU3SR, R0STK, LO63P, I066F,
AD71V, 1084V, N0SSD, LOSOM




Antiviral spectrum Because of the increasing enmergence of drug resistant

H V strains, the present conpounds were tested for their potency agai nst
clinically-isolated H'V strains harboring several mnutations (6DANICARY 20db
3). These nutations are associated with 25 resistance to protease inhibitors
and result in viruses that show vari ous degrees of phenotypic
cross-resistance to the currently comre |aIIy avai |l abl e drugs such as for

i nstance saquinavir, ritonavir, nelfina —indinavir and arnprenavir 30
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of the antiVirtal ance. can be seen in
this table, mbﬁem}gr?elsféﬁfi m@é@pﬁmﬂ’@&t @Iﬂlélse(f?filé@vaERlVﬁluelf@Wﬁrm mizhagt A, br oad range
oftrm: agt S(téliﬁhﬁ% ﬁf@!owﬁus/iﬂﬁ&t\ml ?ﬁuﬁﬁ@mowﬁ%&mﬁnc @@hmBﬁRFtR tD owar ds
mut an S an owar

ol o B, e et N oL Bl At it FrER SEori g

t oxi ci ty0 i sTm(qome:Etswbx@sasmwsplﬁismsvahlueaaéetdﬁﬁmmﬂ&enhomk trin:zsfmtdd detlansf ect ed

cells. Table 3. Results of the toxicity testing and the resistance testing
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Comp. N° Tox A (FR) B (FR) C (FR) D (FR) E (FR) F R

1 <4 063 (080 _ 050 072 040 |07

2 <4 1.1 049 10359 1032 036 |27

3 424 1074 1066 |059 040 ]0353 1.1

4 ND 195 162 1170 1047 1050 |32

5 504 3.1 1.1 263 |21 1.64 (16

7 445 113 ND 0.70 |ND 2.3 30

8 <4 30 5.8 1.7 5.8 ND |58

9 <4 3.5 - |12 1.2 2.7 3.6 14.5

10 427 |39 10.83 | 1.1 3.9 1.3 20

11 <4 42 2.1 2.5 10 4.8 74

12 <4 8.5 1.4 2.5 4.8 2.5 15

13 <4 2.3 0.75 1064 ]091 |091 |52

| 14 50 152 (38 |31 |37 |31 |19

15 <4 2.3 081 11 1.7 15 |78

16 425 |35 072 1069 |33 1.1 17

17 <4 3.1 0.79 091 3.1 1.7 13

18 424. 126 085 |15 3.0 2.6 13

19 <4 3.0 081 091 (22 ND 17

24 <4 1.9 053 |13 1.6 1.4 6.8

25 431 139 113 [30 [39 [39 18
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1

Augustijus| &8 _al _ (atthustfds ef O 8) 124t 3170t Phdini | 166, 45-54)
wher eby, Cago-2 celilssat celil pa ssiage m,lTSber 4t weel8B2 am@l 45|are grown in
24-vel | trapswel T cel] cul! plat es |f 21 25 days. MH egrity of

t he cell .U(Ii.u! ayer -5 ch‘:@w )‘lbﬁrea,wn.g ti@ tF “ﬁgepi fret el ectrical
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Biovailability:

Caco-2 permeability assay for intesfinal absorption
The permeability of different corpounds is evaluated according to a Caco-2 test
5  protocol as described by Augustijns et al. (Augustijns et al. (1998). Int. J of Pharm,
166, 45-54) whereby, Caco-2 cells at ce]l passage number between 32 and 45 are
grown in 24-well transwell cell culture plates for 21 to 25 days. The integrity of the cell
. monoiayer is checked by measuring the transepithelial electrical resistance (TEER).
The test is performed at pH 7.4 and at 100 pM donor compound concentration.

10
Aqueous solubility at different pH levels
The equilibrium solubility in simulated gastrointestinal solutions under thermodynamic
conditions is a good measure for the solubility profile of the compound in the stomach
and the different parts of the intestine. Simulated gastric fluid (SGF) (without pepsin) is

15  setat 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
overnight on a horizontal shaking device at 37°C. After filtration, the compound

20 concentrations are determined by UV-spectrophotometry.

Oral availability in the rat _

The compounds are formulated as a 20 mg/ml solution or suspension in DMSO,

PEG400 or cyclodextin 40% in water. For most experiments in the rat (male and female
25  rats), three dosing groups are formed: 1/ single intraperitoneal (IP) dose at 20 mg/'kg

using the DMSOQ formulation; 2/ single oral dose at 20 mg/kg using the PEG400

formulation and 3/ single oral dose at 20 mg/kg using the cyclodextrin formulation.

Blood is sampled at regular time intervals after dosing and drug concentrations in the
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a conpound Rrbsdin Bididile healvhe: Q/t p450 15 netabolic enzynes. Known bl ockers

oo CEn°TBLA LSRN SREGLSoRRTal 5. BOP OB L TR oot o
system ¢ a\ifablndmmdyugsm%tﬂénaum BRESHREP ﬁ@ﬁ@egé@e effectiveness of those
compounds. In order to determine whether the present compounds would be adversely
affected by this binding, the anti-HIV activity of the compounds was measured in the
presence of human serum, thus evaluating the effect of the binding of the protease
25  inhibitors to those proteins.
MT4 cells are infected with HIV-1 LAI at a multiplicity of infection (MOT) of 0.001-
0.01 CCIDsy {50% cell culture infective dose per cell, CCIDsp). After 1 hincubation,
cells are washed and plated into a 96 well plate containing serial dilutions of the
compound in the presence of 10% FCS (foetal calf serum), 10% FCS + 1 mg/ml AAG
30 (oy-acid glycoprotein}), 10% FCS + 45 mg/ml HSA (human serum albumin) or 50%
human serum (HS). After 5 or 6 days incubation, the ECs (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 diletions of the compound in the presence of 10%
35  FCSorl10%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-[4,3-Dimethvithiazol-2-y1]-2,5-



20 Human serum proteins like albumn (HSA) or a-1 acid glycoprotein (AAG
are known to bind many drugs, resulting in a possible decrease in the

ef fectiveness of those conpounds. In order to determ ne whet eFANUKRY 2OGENt
conmpounds woul d be adversely affected by this binding, the anti-HV
activity of the conmpounds was neasured in the presence of human serum thus
evaluating the effect of the binding of the protease 25 inhibitors to those
proteins. M4 cells are infected with H&V-1 LAl at a multiplicity of
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concentratijon in cell-based VS etS e L&&l{o%ngbx deterim ning the cell
viability or by quantifyi HVvTreptTtcattom—Cel | viability is
measur ed ugT¥RReYI@ane saUCHERGY | bé@lals’me HSArymgmh6_ B P%pllat e cont ai ni ng
serial dil thi eBsnoRdq it he| conpound injthe pfesenge of 10%; 35 FCS or 10% FCS +
1 nmg/m H V(W I'd"type or resistant strain) and M4 cells are added to
a final concent rati on of 200-250 CCID;a/well and 30,000 cells/well,
respectively. After 5 days of incubation (37C, 5% CQ2), the viability of the
cells is determned by the tetrazoliumcolorinetric MT
(3-[4,5-Dinethylthiazol-2-yl]-2,5 6 JANUARY 2006 -46- di phenyltetrazolium
brom de) nethod (Pauwels et al. J Virol. Methods 1988, 20, 309- 321). Table
4 Effect of the protein binding on the in vitro activity of conmpound | Ratio
of the ECso conpared to FCS (10% Conpound naneCS(10%9 G I ng/ m HSA 45 ng/ mL.S
50% Conpound 1125615 5 6 JANUARY 2006 CLAIMS 1. A conpound having the
formula R -47 RN ~ O 11




OH 4 5 an N-oxide, salt, stereoisoneric form racem c m xture, prodrug,
ester or netabolite thereof, wherein RL and R8 are, each independently,
hydr ogen, Cl1_6al kyl, C2_6al kenyl, aryl Cl. 6al kyl, C3_7cycl oal kifJANUARY 2006
C3_7cycl oal kyl C1_6al kyl , aryl, Het 1, Hetgfl 6al kyI Het 2, Het2Cl_6al kyl; 10
R1 may al so be a radical of formul a Rl0a RLOb Rl a N (II) Rl11b RO wherein
RO , RlOa and RI (b are, each independently, hydrogen, Cl.4al kyl oxycarbonyl,
carboxyl , agng bonyl , nono- or di (Cl-aal kyl)am nocarbonyl, 15

C3_7cycl oal k%iﬁ/%rz_Gal kenyl , C2.6al kynyl or Cl4al kyl optionally substituted
with aryl, Hetl, Het2, C3_7cycloal kyl, C1.4al kyl oxycarbonyl, carboxyl,

am nocar bonyl , Aneygroudll hehihEIheA@hkiyla) am nocar bonyl, am nosul fonyl,

Cldal kyl S(Ot, hydroxy, cyano, hal ogen or am no opgionally nono- or

di substituted where the substituents are each |ndepéndently sel ected from 20
Cl_4al kyl, aryl, aryl Cl_4al kylR3C3 7cy | kyl C1 al kyl,

Het 1, Het2 Het 1C1. 4al kyILan Het 2C1. 44| -/ Whfreby R9, R oa and the
carbon atons to vvhlchR1 ey re tacﬁ%?éj
radical; when L is -OCl_6a kan di yl /r - NR8- C1_6al kanedi yl - C(=0) -,
then RO may al so be oxo; 25RR1 O 5R4hydrogen C2. 6al kenyl, C2_6al kynyl,
C3_7cycl pal k I ni.nocar bo oLiona tut ed,
G5 Toyol g2l i i son SPHORERURIH) BN PG B Bt

Cl. 4al kyl oxjﬂmdfo\mlydr?mar yl oxycar bonyl Het | oxy- carbonyl, Het2oxycarbonyl,

aryl oxycar bgn )éhg{g Fé’cjh’ 1n@€#h&fn¢-lgfibjﬁ?‘$%ﬁy € SRR htkefsh; A31ALL&SE ony!

C3. 7cycl oal kyI o
1- 4al kyl oxycarb r}yﬁf}’c Ik}’b@l‘i@)}éﬂ ]F)dgr@é‘fﬁl%ﬂyl‘lebaﬁﬁo@ydaﬁﬂbeﬁ%yl
car bonyl oxy, C Yefal kitk@ar bonyl oxy, aryl C 1. 4al kyI car bonyl oxy, 6 JANUARY

2006 -48 arylcarb ar bonyl oxy, Het' carbonyl, Het'carbonyl oxy,
Het CE_iQ;\I é’iﬁod%?rﬂ/‘%édmg]é‘%/tjfe%{%‘ﬁ%nyl o>|<_\y Het 2C1 al kyl car bonyl oxy,
R10a 10b

Rita~__ N an
F|31 1b Rg
wherein
Ry, Rig, and Ry are, each independently, hydrogen, C;.salkyloxycarbonyl,
carboxyl, aminocarbonyl, mono- or di(C,_salkyl)aminocarbonyl,

15 Cs.qeycloalkyl, Cagalkenyl, Ca.galkynyl or Csalkyl optionally substituted
with aryl, Het', Hetz, Ci.seycloalkyl, C,.salkyloxycarbonyl, carboxyl,
aminocarbonyl, mono- or di(C,.4alkyl)aminocarbonyl, aminosulfonyl,
C1.4alkylS(O),, hydroxy, cyano, halogen or amino optionally mono- or
disubstituted where the substituents are each independently selected from

20 Ci4alkyl, aryl, arylCi.salkyl, Csscycloalkyl, CsscycloalkylCi 4alkyl, Hetl,
Het?, Het'C.4alkyl and Het*Cy_salkyl; whereby Ro, Rig, and the carbon
atoms to which they are attached may also form a Cs.;cycloalkyl radical;
when L is -O-Cy¢alkanediyl-C(=0)- or -NRg-C, salkanediyl-C(=0)-, then
Ry may also be oxo;

25 Ry, is hydrogen, Cy.galkenyl, Csgalkynyl, C;scycloalkyl, aryl, aminocarbonyl
optionally mono- or disubstituted, aminoC; 4alkylcarbonyloxy optionally
mono- or disubstituted, C;_salkyloxycarbonyl, aryloxycarbonyl, Het'oxy-
carbonyl, Het?oxycarbonyl, aryloxycarbonylC_salkyl, arylC; salkyloxy-
carbonyl, C;_4alkylcarbonyl, C;_scycloalkylcarbonyl, Cs.7cycloalkyl-

30 C|-jalkyloxycarbonyl, Cs_scycloalkylcarbonyloxy, carboxylCi.salkyl-
carbonyloxy, C;alkylcarbonyloxy, arylC, salkylcarbonyloxy,



Het 2C1. 4al kyl oxycar bonyl oxy or Cl-4al kyl optionally substituted with aryl,
aryl oxy, Het2 , hal ogen or hydroxy; wherein the substituents on the amno 5
groups are each independently selected from Cl. 4al kyl , aryI as JANUARY dogé
C3_7cycl oal kyl, C3_7cycl oal kyl C1 al kyl, t', Het 2, Het Cl. 4a| kyl and

Het 2Cl4al kyl; RL I'b is hydrogen, C3 70yc oal kyI CZ_6aI kenyl, C2_6al kynyl,
aryl, Het', Het2 or C _4al kyl optionally substl tuted with haI ogen, hydroxy,

Cl- Oal kyl S(=O) t, t ally
nmono- or disubstitut gﬁj%er gﬁm&eﬁg gglta"lﬁ%ﬂnglr??g g?teéjg% 1 ggreb(r%g@o ?
sel ected from Cl4al kjdet Claalwloxmm;hmmmekyarbor@:kom I@aﬂ«ﬂwlcafbonylox}’,

C3_7cycl oal ky1C1_4al 2 fevl fedted
whereby R1 1b may beh?é{ E&%Fyoxﬁ%}b%nylokl?ﬁr g&.ﬁﬁlﬁlﬂhnm Eg%ﬁe Vi wltﬁ%ﬁ f onyl

group; 15 each indep®h halogen grdfiygroxy; whersin tho substifegtsggidhe grino
C]l\-liQ6a|C§yg ; I|Iz isd_- CI( =@doups al@eﬁéh-iﬁ)iependbiﬂgrsg{ee@}l from Q3 %kﬁahr&ﬁl’agd(:ylaﬂ%?ﬂ =0) - ]
- NRg- al kanediy r,eby either
the C(=0 group or tﬁ‘é ‘é%“’c?ki?gﬁd CI?aékyﬁ: %@ﬂé«ﬁ“? }P%e}%égoﬁ%lkyéﬁ] vvhereby
the 20 Cl_bal kanedi fet’foiadkyl; i s optional |y substituted with aryl Het' or
Het2; R3 is Cl. |, or

aryl C1 4al kyl ; ﬁﬁﬂwhy(}]ﬁ%‘éﬂ Cg%%%%ﬁ%ﬁ%}%ﬂé? oﬁ%&p%}fyﬁ&& P?ét*&

ani nocar bonyl , nono- Cona k:dm@@mnadhqa@wtytaqedm M hydw}’?@y{x;qlbldﬁkﬂ)p

C2_6al kepyl , C2_6al kyRylG;. eycl&alkﬁaﬂ{wlﬂetbramlm tldﬁaﬁyhﬁahbt&tcﬁ%wﬁu&done or
nor e substltuents each mci sel ect ed roma

ndent 5
C3. 7cycl oal kyl, C1.4 I I k4 no- or
gy tBa@éap%-w are qagh siependently ?R;ectfe%ﬁ%@ alloghyr
di (C 1 -4alkyl )am nogt, keviv| saliyt) @pﬁ;y&lﬁg@yﬂ C, e aliloyd Sake), Het', Bedr oxy,
cyano, hal ogen and aﬁ P§ %’H ﬁHszC’quﬂ or di'substituted where the
substituents are eac éfé% y &8t ed from Cldal kyl, aryl,
aryl Cl. 4al kyl , wB8rebg Y |pomdykhyd LinkeB @ theatoainked d@lthelmbleghile vied sylfdrgt Sroup;

Het ' C1 f}gl k¥5°§%ﬁ§§%9%éﬁ?ﬂ52@% | mrng i s Cl.6al kanedi yl, ;C(=O) - -A=9)-

-S(=0) 2 6al kanedi yl - C(=S) -
CL. 6al kanedRylis Sydmﬁ@@l‘@\iméﬂ@ y the point of attachment to the nitrogen

atomis therGl_ 6 ne@LQz QR L SO-DiaflhESvI1-C i ning said group;
35 R5 is hydrog cg 68Idf<t Vol @%1 Ikyl Pz[l?é)tazcl 6al kyl

ani nod _6al kyl MR Cég@}k%q&?élyéﬂﬁg) grséug)lnfer@ %ﬂ)ﬁﬂmy GeOasthsreby either
di -substituted wetd(=0F gtofpodrihi¢ S(=D)J AARARYat?R&l todBe NR; moiety; whereby the

20 C1.¢alkanediyl moiety is optionally substituted with aryl, Het' or Het;

Riis Cialkyl, aryl, Cs;cycloalkyl, Cs.seycloalkylCisalkyl, or arylC, salkyl;

R4 1s hydrogen, C,salkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or
di(C,salkyl)aminocarbonyl, Cs.;cycloalkyl, Cssalkenyl, Cygalkynyl, or C4alkyl
optionally substituted with one or more substituents each independently selected

25 from aryl, Hetl, Hetz, Ciaeycloalkyl, C.4alkyloxycarbonyl, carboxyl, amino-
carbonyl, mono- or di(C,4alkyl)aminocarbonyl, aminosulfonyl, C;4alkylS(=0},
hydroxy, cyano, halogen and amino optionally mono- or disubstituted where the
substituents are each independently selected from C;.salkyl, aryl, arylC, salkyl,
Ci.scycloalkyl, Cs.scycloalkylC salkyl, Het', Hetz, Heth1_4alky1 and

30 Het2C1_4alky1;

Ais Cjgalkanediyl, -C(=0}-, -C(=8)-, -S(=0);-, C|_salkanediyl-C(=0)-,
Cisalkanediyl-C(=S)- or C,.salkanediyl-S(=0),-; whereby the point of
attachment to the nitrogen atom 1s the C,¢alkanediyl group in those moieties
containing said group;

35  Rsis hydrogen, hydroxy, C\.calkyl, Het'C|salkyl, Het’C)_salkyl, aminoC,_salkyl
whereby the amino group may optionally be mono- or di-substituted with
C\.qalkyl;



R6 is Cl_6al kyl oxy, Het', Het'oxy, Het2, Het2oxy, aryl, aryloxy or am no;
and in case -A- is other than Cl. 6al kanediyl then R6 may al so be C

6al kyl , Het' Cl1 4al kyl, Het'oxyCl. 4al kyl, Het2Cl_4al kyl, HetdXYUTARNA0RY!
aryl Cl. 4a| kyl, aryl oxyC1 4al kyl  or am ngp 6al kyl ; wher eby each of the

am no groups in the definition of R6 may 5 optlonally be substituted with
one or nore substituents each independently selected fromC,, alkyl,

C1, al kyl |
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di'subs

optionally m)no- Ituted am no, nitro, cyano, haloC 6al kyl,
car boxyl , CIA@IMWW@bbbY@rDXY@&aMyCI oal kyl, optionally nono- or 20

di substijput ¢d a8 Roﬁffaﬁ&md gethdPH/th kiid Hifo gé?i%tt&lﬁ ks théPﬂM!:y ar@aithcHRA %a@

saturated or ~ partiall g{qnsa wrated monocyclic, bicyclic or tricyclic
het er ocycl e havilg fam Bet o1t Het'hg nenbers which contains one or nore

het er oat om IHe'gs ARAREHE @qﬁbnanynﬂ@mfw&lnhbﬁbcwh@@t@mld S100cdlicrHREEBFbycRX Y gen
or sulfur and er.eb %elg@ qygltuents 0 gﬁgwnofun?ﬂglon are

i ndependently s "I'Vé’&‘%éli? FREN éi'lnﬁﬂe SBF?BW&F%)Y Ao~ T81E BT 8BSt i t ut ed
am noQ _6al kyl , a@lmbed pryfeosbly Ao 8 Hab Mefbers, Wi AGbnbamskyie, orlﬁatrﬁﬁéteﬁmtdnyl -A-,
Het 2 Het -

et 2008 AR A Sy s AR e D RNy
and ami noCl _6al krichAs omaélwulesémned)@n plreOrMdIGEarbgn LS bm? -goilonal | y be
mono- or wher e oSSl fudb: HBSHstitk&Htinb, Ghof ko and g@a reby A Qs as

defi ned above; IS an aronmati c nonocycl |c bi cyc clic

het erocycl e hav be*%y oreremiopally mgno-of disulgfituiedisanao, q%@éyﬁitceﬂl Sbly 5 to 10
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am no, nitro, cyano carboxyl yCarnp
independently selected from nitrogen, oxygen or sulfur and whereby the opt1ona1

substituents on any amino function are independently selected from C,; ¢alkyl,

25 optionally mono- or disubstituted aminoC_salkyl, C¢alkyloxy-A-, Het’-A-,
Het*Cealkyl, Het’C.alkyl-A-, Hetzoxy—A-, Het’oxyC,sakyl-A-, aryl-A-,
aryloxy-A-, aryloxyCi.salkyl-A-, arylC; salkyl-A-, C;salkyloxycarbonylamino-A-
, amino-A-, aminoC¢alkyl and aminoC; salkyl-A- whereby each of the amino
groups may optionally be mono- or where possible di-substituted with C;_salkyl

30 and whereby A is as defined above;

Het? is an aromatic monocyclic, bicyelic or tricyclic heterocycle having preferably 3 to
14 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 each
independently selected from nitrogen, oxygen or sulfur and which is optionally

35 substituted on one or more carbon atoms by C, salkyl, optionally mono- or
disubstituted aminoC,_¢alkyl, C;_¢alkyloxy, halogen, hydroxy, optionally mono-
or disubstituted amino, nitro, cyano, haloC,.galkyl, carboxyl, C;.¢alkoxycarbonyl,

Ci.scycloalkyl, optionally mono- or disubstituted aminocarbonyl, methyithio,



C3_7cycl oal kyl, optionally nmono- or disubstituted am nocarbonyl, nethylthio,
6 JANUARY 2006 -50 nethylsulfonyl, aryl, Het' and an aromatic m)nocycl i C,
bicyclic or tricyclic heterocycle having 3 to 14 ring nenber s¢ JANEARW2006€
optional substituents on any amino funcijon are independently selected from
C 1 -6al kyl, opti onal | y mono- or disubstituted am noCE_6al kyl ,

Cl. 6al kyl oxy- A-, -A-, Het'Cl 6alkyl, 5 Het' C 1.6alkyl-A-, Het' oxy-A-,

Het ' C, _4ak | = Ar 4
aryl c(ix%m Kyl - : met@g‘%ﬁf’ﬁ ?@x%ﬁ%ﬁﬁgﬁ?’a&ﬁ“m %M‘lcg’éﬂccb“‘? Ll bt ﬁc?ﬁ & sal kyl
and ami noC 1 6a¢tﬁsﬂcyﬁeh@oﬁegéwléaeanmnherfewm ¥ thyr W@ahsa‘PSUtBﬁtW%al ly be

nono- or where &gyﬁaﬁhﬁbquﬁhtmﬁtab@ﬁlﬂbpﬁna&]tw &Ec@ﬂfflﬁh ty%al ng;ow&aﬂ%glon& I's as

defi ned above. 2.. Aco , R oa and
Rl ob are, each Pﬁ@é‘ﬂ?ﬂ&g mOEFyeﬂﬁ@ﬁﬁg. tﬁalky ar boxyl ,

am nocar bonyl , mdaﬁ 6a1kyld4x£ Hétléﬁjr IAyJ I)Ietl‘ﬂmy@@aﬂdwny mym- aeyloxpA-al kyl
stltuted vmt ary

C2_6al kenyl, C2 62
o et s o Tl A e R A RS A oy |
15 mono- or di ( @ininddl k3lkyleamd mouaeGogalkly]- Aamhnmbylea@ngﬂthe mmo@wgsmp)t
hyd , g

the Csubst 11 aonpREHR9%E nino25} Hfe@BhisE | YyoTRARy Ol €) RHRST it Witopher ©
C3. 7cycl oal kyl , A ie3s defjnedahpky| O _4a] kyl | Het Het2 Het C, , al kyI and

Het 2C _4pgl kyl ; AV\@@ﬁﬁh]‘ﬁd aﬁg,rd Q@C@ﬁgltage&ﬁr bon atoms to which they are
attached may :é%so form % IoaI k E’Xﬂd ]é%a IS hydrogen
C2_6al kenyl , 26 &} fe G IR 106EEC, 'P&Sh: %He.?egl? tya rOZehn el IB%YegTboNght i onal |y
gonob or di sgbstC | carbexlyl, aﬂimoﬁbbny_,%bwmear(tztpwkyl)wmﬁ@darm@rl IG4.7cyabao- ?)r
i substituted, Cl Het.] ox car bonyl ,
Het 2oxycar bonyl , gﬁv, @?@ﬁ?yg’n @ﬁ(}fﬂ& 55111 4al§¥§?p%f %lgf Wsé&k@ed%\%t &bonyl ,
Cl. 4al kyl car bonyl HeC3Het'yC}.- ﬂa’blloylﬂcgzh(bmiwmxmrbﬁuybbmbbkw ﬁhmdadrkgaiyl
oxycarb C3.7 0 l Ky iR

Cl. 4al k??car bony| g‘i‘);l!" gliéf} dEff%ﬁf‘)’EX‘}' carb bgﬁ@f %ﬁg%g‘grﬁ)ﬂ%d(‘ A S@@é) )ﬁybxy

car bonyl oxy, Het' @ﬁ&r@eha}lpgewm@a@ ppiialy yonpeer dl@lbsnmt%i/ st dher bonyl

Het 2car bonyl oxy, lg\@asn&@nas_ﬁ@ké%t&ﬁfr&arm LSy, aﬁt@ta%ﬁt 4aklyCoxyemaRgny! oxy or
30 C 4al kyl optionally. sub th 3
wherein @ he Substortoi eliet it BERS ﬁﬂléyléaéﬁlqﬁeﬁdeﬁglﬁ‘d@#{egg’(y

selected from Cl R4,61Rlﬁyimd taeythrboﬁﬁwn@ to4&ildwtlhey 53 _attastedand kalbo form a

C3. 7cycl,pal kyl C1__ Het 2, Het' C]-4al kyl and Het2C, alkyl; R Ib

i's hydrgg c3. 7¢yef %Lqﬁrad&lual kenyl C2_6al kynyl, aryl, Het', Het2 or
Ry1. is hydrogen, Cs.galkenyl, Cs. 6alkynyl, Cs.scycloalkyl, aryl, aminocarbonyl

optionally mono- or disubstituted, aminoC,_salkylcarbonyloxy optionally
mono- or disubstituted, C;_salkyloxycarbonyl, aryloxycarbonyl, Het'oxy-
carbonyl, Hetzoxycarbonyl, aryloxycarbonylC, salkyl, arylC, _salkyloxy-

25 carbonyl, C,_salkylcarbonyl, C3scycloalkylcarbonyl, Ci.scycloalkylC-salkyl-
oxycarbonyl, Cs.scycloalkylcarbonyloxy, carboxylC,.salkylcarbonyloxy,
Cialkylcarbonyloxy, arylCi.salkylcarbonyloxy, arylcarbonyloxy, aryloxy-
carbonyloxy, Het'carbonyl, Het' carbonyloxy, Het' C;_4alkyloxycarbonyl,
Het’carbonyloxy, Het’C,_salkylcarbonyloxy, Het*C) 4alkyloxycarbonyloxy or

30 C;.salkyl optionally substituted with aryl, aryloxy, Het’ or hydroxy; wherein
the substituents on the amino groups are each independently selected from
Ci.4alkyl, aryl, arylCy.salkyl, C;.scycloalkyl, Cs;cycloalkylC) .4alkyl, Het',
Het?, Het'C, 4alkyl and Het’C, 4alkyl;

Ri1p is hydrogen, Cscycloalkyl, Caealkenyl, Cssalkynyl, aryl, Hetl, Het® or

35 C|.alkyl optionally substituted with halogen, hydroxy, C,.salkylS(=0),, aryl,
Ciseycloalkyl, Het', Het?, amino optionally mono- or disubstituted where the
substituents are selected from C.salkyl, aryl, arylC;_salkyl, Csscycloalkyl,

Ci.scycloalkylC_salkyl, Het', Het?, Het'C, 4alkyl and HetZCMalkyl;



35 C, .4al kyl optionally substituted with hal ogen, hydroxy, Cl_4al kylS(=Ot,
aryl, C3 7cycloal kyl, Het', Het2, am no optionally nono- or disubstituted
where the substituents are selected from Cl. 4al kyl, aryl, aryé £ANGARRYI006
C3_7cycl oal kyl, C3. 7cycloal kyl A _4al kyl,Het', Het2, Het'C, .4alkyl and

Het 2] , al kyl ; 6 JANUARY 2006 - 51 mhere%y R, I'b may be linked to the

remai nder of the nolecule via a sulfonyl group; t is zero, 1 or 2; Lis

-C(=0-, -O0C(=

- EI(R8 )Cl 6al kgle efeb&?ﬁg,)%y_@s?nw% th%]régﬁh%n(%qhghﬂ% g}“"b? ﬁmv%né/r %%)upbl t her
5 the C( O)tgﬁrmldrr%he S(=0)2 group is attached to the NR2 noiety; R4 is
hyd Cli- I 2% -

ydr ogen, Cir-gdal i@ @CW@N% qaegy -o-@p em%gﬁﬁgp@y @)-ono- or

di (C1. 4al kyl' ) am nocar ‘bony I’ kyI 6 enyl ,” C2 6al kynyl ,
Cl.6al kyl ~opti oNBnCys%IEw@mlﬁ(e@ Y FOMNe B Ree @Bb@ﬁ@hé’fﬂeﬁebé’éﬂb%rt ed

fromaryk, Het' the ¢ei®.gr qunese-ab)lﬁgk @i@aﬁ@hw{&hywzbﬂﬁ)ﬂy; car boxyl ,

am nocar bony] .. no- or.1 4al anm nocar bo , am nosul fonyl ,
a8 ~Giis TRGeRr ity S S RSB RORI BN BB rono or
di substi t ut ed wdgCe.dlk)suibstarbarghi 7ayoéoallgel(égJaMnf/1r Oy dIlyrdr lok Y1 sallayly | |

et G ~aal kol " 2SR5 By pieBEE R Sguidy By ol 1 21
Het 20xy, aryl, &k}l Exycycloatk, rﬁb‘;alkml@xyqaﬂmyb cmbaxylAammcaiﬁaheyl mhagy or

Cl1. 6al kapedi y| Hl‘(@ @&%Ym 8?%1‘8’? aﬂn&ﬁi%ﬂ}lél{(j‘%?k@;@? ydroxyf( cF,'ano

Het ' oxyCl_4al ky 2oxyd
aryl oxyCl1_4al ky lha 088N i HBIOP OBQPIR%} Y- meiige pégvul@%ﬁ%whﬁlﬁéh%ﬁﬁhﬁa USHIS@s in t he

deL i {N El ont of R@el@?&d fr@ﬁt@P@Mﬂ )ﬁrﬁeaﬁlmﬁﬁlkid %yaotatkyprtltg7@yc16m15ﬁ

substituents sel rq ony

Cl_4al kyl oxycar '3‘}%}1 gﬂ/inhetaré?t 11.453%@1613 g‘é’itr bonyl, 20 Het', Het2,

a][yI|C| al kyIR i€l c4lkylémy, Kyt Gfet'dey, 2G4kt doxy, arid, arloxy mp@unﬁb aﬁamdasag to any

of cl ai to 2 1 6a

aryl Cl. iy Kyl , <§h gcyc gf%nké n‘ég&ggﬁg‘? i aﬁ&bﬁi&a‘, 9“"1“%1

Het' C1_6al kyl, Hest'2xyl, dﬂléftyﬂd:iet L4Rl}<tv,,Hmhexse(»‘sruaH<art ‘aryl€ aﬂlﬂ& agmlwy@ut@ﬂcybr
tiall t

partially unsatyg %ﬁf&d{?ﬁlﬁﬁ%%b&b{?%&&ﬁ%&érﬁ]n n%i‘ \Isiagét]ﬁrde?iﬁgleo%@ebr{ ig%mq%ﬂr S,

whi ch contai ns one or nore eteroatomrin eacC
sel ect ed from nPpHyEN besuhsiidrcd Witk ane gF n@rﬁjsuhﬁ'il@ﬁnt%eléfaﬁl &aal Cyealkyl,

g ?bif :a It ut etil ? (r; @@alﬁﬂcﬁmbﬁylc@r mfyl@&y@ﬁﬁonﬁwl aﬁﬂ ﬂﬂﬂ?ﬂ @F&l@@%@ﬂggi&j}ggu; 3 any
accor di to angiebngebf aré’{-%lr“ﬁ%‘yll'fbcélﬂ/‘mroégiﬁ ﬁlf‘ féi 6al kanedi yl , -C(=0) -
or Cl_6al kanediyl -C(=0) -; whereby the point of
3. A compound according to any of claim 1 to 2 wherein
Ry is hydrogen, C_¢alkyl, Czealkenyl, arylC, salkyl, C;scycloalkyl, C;5cycloalkyl-
Ci.salkyl, aryl, Hetl, Hetl(:[,ﬁalkYI, Het? or HetZC;_ﬁalkyl; wherein Het! is a
25 saturated or partially unsaturated monocyclic heterocycle having 5 or 6 ring
members, which contains one or more heteroatom ring members each
independently selected from nitrogen, oxygen or sulfur and which is optionally

substituted on one or more carbon atoms.

300 4. A compound according to any of claims 1 to 3 wherein L is -O-C;.¢alkanediyl-
C(=0)-.

5. A compound according to any one of claims 1 to 4 wherein
A is Cgalkanediyl, -C(=0)- or C,.¢alkanediyl-C(=0)-; whereby the point of
35 attachment to the nitrogen atom is the C,.qalkanediyl group in those moieties

containing said group;



35 attachment to the nitrogen atomis the C _6al kanediyl group in those

noi eties containing said group; 6 JANUARY 2006 -52 R5 is hydrogen,

Cl_6al kyl, Het'd _6al kyl, Het2Cl 6al kyl, am noCl_6al kyl wher ebyJANUARRY006
group may optionally be nmono- or di-substjtuted with Cl_4alkyl; and in case
-A- is -C(=O - then R6 is Cl.6al kyl oxy, Het', Hetloxy or Het2oxy, aryl, 5
Het' C 1 4al kyl, Het' oxyC 1.4al kyl, Het2C 1.4al kyl, Het2oxyC 14al kyl,

aryl ClL. 4al kyl , ar dal k 0 i qakkyl ; 4 O~ C

&1 bl kanedlyi Rt oRet Sptly PP ELPRLE HEC Ll UG IR iench
and in case -A is the AR gragi ey aregplly bhaangaoridi-salistigaed i 4alige ' |
Hetl oxy or 10 Het2gxy, aryl, Cl.6alkyl, Het'Cl.4al kyl, Het'oxyCl 4al kyl,

Het 2C1 al kyl, Het2oxyCl. 4a) kyl , aryl Cl-4al kyl , any| oxyCl. 4al kyl or

ani noCL. 4al kyl ; #ASF ehy lse%&ﬁ%f fhteﬂi%é hé ﬂngeflnHF%é‘Wflilﬁi%‘iyoﬁybf R6 nmay

optional by be subsHet'@;eslkyii Hbt'one QalkyipHet’Sylskylf Heris:s/5ghleet, ed from

Cl- 4al kyl, Cl1_4al kyl - .car.honyl ., Cl<4 kyl 0X .ca(r:bo ,..aryl, arylcarbonyl,

aryl oxycar bonyl , Hef’ry,l 1_1‘@ ta£¥1°’é¥ HETY 41 WP %ﬂé’ 1a_n§a| kyl or

Het 2C1_4al kyl ; &mchsR5AamtCr.alkReedinkiben Rogetnkiee, G datkyldx, Het' y Beoxyatrom t o

whi ch they are attam?géy.qﬁg al so formHet' whereby Het' is substituted by
C AcC

at | east an oxo group. & onpound according to any of claimg 1 to 3,
wherein 20 Rl i &1 ¢3¢ 2A0is CredaBianeds-G(HO)- fea Reitn Cseallgylprey, Het s Heh osy eat i ¢

het erocygl e havi ng fet’okeasil, ONQIREIERL AL AW E MR ok AL ety agkbected from
ni trogen, oxygen and zguffﬁ* g%dﬁwli’ |sqgé(]l%) OCY%(@%W or * L
_0-C1_6al kyl - O( =0) - HetroxyCioglkyb dhdCaeliodarigxyio -<ay! of aingCrealiyly o 3,

wherein 25 R i svheleb? cdh dfthe Ghifeadriys, in eedefiniti chad fR Hedy2oitionally B omat i C

het er ocycl e havi ng atb .hﬁaqjt .tﬁwo het er oa otgP ea%chli nd Ren ntllk¥,1 %el elE)tded from
nitrogen, oxygen and  SGtHFLY! gﬂﬁoinﬁoges-uéi—@qs,s‘?@?{—@l- gAY 1-4alky

- O Cl. 6al kyl - C( =0) - carBonyA, € pptiolmgcabonyldirplg atytcagronyh fandbaicabohylt Hed,

wherein,z30 Ais Cl1 I di 10 =Q) -1 3 I n or nethyl; and R6
i's Cl_GA? kyl oxy, Heﬁ%,@’ %@@;“hg(m%%t%4@%1005%%1_%3%%&’;9'vvher eby each amino
optionally may Beandnd-Roteken ogpiben with g nifiegen atam tewhinh thepesre gltaphed each

I ndependent |y sel echg aldoGriefaliity Hétyl@suﬁitﬁﬁtgﬁb?%{ i4dtan oo | oal kyl ,
35 C3_7cycl oal kyl d _4al kyl, Het", Hetg, Het' C1_4al kyl' and Het 2CI-4al kyl . 9.

A conpound according to any of clainms 1 to 3, wherein
6. A compound according to any of claims 1 to 3, wherein

20 R, is Het® or HetzCl_f,alkyl; wherein said Het? is an aromatic heterocycle having at
least one heteroatom each independently selected from nitrogen, oxygen and
sulfur; and L is —C(=0)-, -O-C(=0)- or -0-C, salkyl-C(=0})-.

7. A compound according to any of claims 1 to 3, wherein
25 R, is Het® or Het’C, salkyl; wherein said Het’ is an aromatic heterocycle having at
least two heteroatom each independently selected from nitrogen, oxygen and
sulfur; and L is —C(=0)-, -O-C(=0)- or -0-C,_¢alkyl-C(=0)-.

8. A compound according to any of claims 1 to 4, wherein
30 A 1s Cy_galkanediyl or —C(=0)-;
R; is hydrogen or methyl; and
Ry is C)_salkyloxy, Het', Het’, amino or amino Ci-salkyl; whereby each amino
optionally may be mono- or disubstituted where the substituents are each
independently selected from Cysalkyl, aryl, arylC, 4alkyl, Cs.;cycloalkyl,
35 Ci.zcycloalkylC.salkyl, Het], Het?', Heth1-4alkyl and HetZCMalkyl.

9. A compound according to any of claims 1 to 3, wherein



6 JANUARY 2006 -53 Rl is Het2 or Het2Cl-6al kyl; wherein said Het2 is an
aromati c heterocycle having at |east one heteroatom each i ndependently
sel ected from nitrogen, oxygen and sulfur; L is -C(:O)-, - O D UARY 2006
-OCl. 6al kyl-C(=O-; Ais C 1.6al kanedl_y§ or -¢(=0) - 5 R5 is hydrogen or
methyl; and R6 is Cl 6al kyl oxy, Het' Het2 am no or am no Cl. 6al kyl ;

wher eby each anmino optionally may be nono- or disubstituted, where the

TG darkyr e R By HEPLEPIRII SRR el b Skl Ay
Het' G _4al kyl least@n ptz(s@tmalekc,h mdqmnmtlmeke@ﬁ%é@ﬁdm&@gmdaxmg)ermdéngfur@f
claims 1 to 3L1y\h@(=qy)n,_08( @)802 -0fu 2gaRivbemibyl -; and L is -OC(=0-. 11. A

conpound accordi m; 1to 3 vvherel n 15 RS is hydrogen; Ais
-C(=0 -; and Ré ?‘g ?IIE‘E‘?HYWEH; )$ai d Het2 contains 5 or 6 ring members and

one he_teﬁoat OR) 1§1glda£geﬁ®rirre®}m1,ruﬂdrogen oxygen or sulfur. 12. A conpound

sccording Lo gny o LB Tl 0.8 Lol S A St LS
oxygen or sul dptrgnally immy-bOn@{roOpr d1sﬁ1&tutlsed;wd1emgldan sabstiemnipydre edkhi s - C(=0) - o
ami noQ gl ky|eepaRery istct A8 MY fIRARIGR QI CRBAIIFE | onbers
and one heter@atcdﬁiog]éiw&ueﬁﬁ Hsin, Hiet'r dege@y. 4alb&9@fbﬂeb€r@llk)f1ur wherein the

am no sypstituents are each i ndependent |y selected from Cl.4al kyl, aryl,
aryl C1_4al kyl, C3 7cycl oal kyl , cl oal kyl Cl. - 4al kyl , Het' Het 2 Het | C
1. 4al kyl ﬁ %F‘?@"i““&iaqck inggy a@go?&am G SRR ai med in any one of

claim1 to 12 Rpisa- ﬁ%[ﬂgemgr.mmﬂﬂlsm.@n@pund as clainmed in any one of
claiml to 12 in a pharmaceutically tolerable salt form 35 15. A

phar maceuti cal conposition, conprising an effective anount of at |east one
conpound asltlAcompoird aanyrdotpeoahy of dhimss 11totl) whéreiand a phar nmaceutical ly

toler abiée exck?lse[{%irogen; A 1s -C(=0)-; and
Rs is Hetz; wherein said Het? contains 5 or 6 ring members and one heteroatom

selected from nitrogen, oxygen or sulfur,

12. A compound according to any of claims 1 to 3, wherein

20 R, is Het', having 8 ring members and two heteroatoms each independently
selected from nitrogen, oxygen or sulfur;
L is —O-C(=0)-;
Rs is hydrogen or methyl;
A is —=C(=0)- or C¢alkanediyl; and

25 R 1s optionally mono- or disubstituted aminoC,_salkyl, Het', Het*; wherein said
Het® contains 5 or 6 ring members and one heteroatom selected from nitrogen,
oxygen or sulfur; wherein the amino substituents are each independently selected
from C,.salkyl, aryl, arylC,_4alkyl, Cscyeloalkyl, CaseycloalkylCisalkyl, Het!,
Hetz, Heth1_4alky1 and Het2C1-4alky1.

30
13. A compound as claimed in any one of claim 1 to 12 in a prodrug form.
14. A compound as claimed in any one of claim 1 to 12 in a pharmaceutically tolerable
salt form.

35

15. A pharmaceutical composition, comprising an effective amount of at least one
compound as claimed in any one of claims 1 to 14, and a pharmaceutically tolerable

excipient.



6 JANUARY 2006 -54 16. A conpound as clained in any one of clains 1 to 14
for use as a nedicine. 17. An in vitro nethod of inhibiting retroviral
replication, conprising contacting a 5 retrovirus with an effecJANEARYDO06
of at |east one conpound according to any, one of claims 1 to 14. 18. The
met hod of claim 17, wherein the retrovirus is a human i nmunodefi ci ency virus
(HV). 10 19. The nmethod as clainmed in claim18, wherein the HV virus is a
mul ti-drug resistant strain. 20. The use of a conpound as claimed in any
one of clainms 1 to 14 in the manufacture 15 of a nedi canent for treating or
conbat i ng i hé.esrompowrd agicdanice imanyovica sthims 1 o 14 &rruse s ameadidfirect i on in a
mammal . 21. The use of a conpound as clainmed in any one of clains 1 to 14 in
t he manufacture of a nedicament for inhibiting a protease of a retrovirus
in a mamal 7kt dgomethed olgnkikitingrerodial Fapdication, cRBrigisg coRta@ingd@mpound as
clainmed §n amovraeweth a6lefedByelant Cinl 6f dthedshendempoant Ue@rdiak t& jeGament for
i nhibiting retroﬁc{@i replication. 25 23. The use of a conpound as cl ai ned

in any one ST 20 to 22 wherein the retrovirus is a human
i mrunodeficiency virus (H V). 24. The use of a conpound as clainmed in any

one of “cl ai g BQ 1 GngRolbIghEH 7 hilfein U EOYEHSs hhumalthilindidiRicR5 fhant
(HIV).
10
19. The method as claimed in claim 18, wherein the HIV virus is a multi-drug resistant

strain.

20. The use of a compound as claimed in any one of claims 1 to 14 in the manufacture
15  of a medicament for treating or combating infection or disease associated with

retrovirus infection in a mammal.

21. The use of a compound as claimed in any one of claims 1 to 14 in the manufacture
of a medicament for inhibiting a protease of a retrovirus in a mammal infected with

20  said retrovirus.

22. The use of a compound as claimed in any one of claims 1 to 14 in the manufacture

of a medicament for inhibiting retroviral replication.

25  23. The use of a compound as claimed in any one of claims 20 to 22wherein the

retrovirus 1s a human immunodeficiency virus (HIV).

24. The use of a compound as claimed in any one of claims 20 to 22 wherein the

retrovirus is a multi-drug resistant strain.



