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25 HIV protease inhibitors (PIs) are commonly administered to AIDS patients in

combination with other anti-HIV compounds such as, for instance nucleoside reverse
franscriptase inhibitors (NRTIs), non-nucleoside reverse transcriptase inhibitors
(NNRTISs) 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

30  virus are able to mutate in such a way that the known drugs become less effective, or
even ineffective against these mutant HIV viruses. Or, in other words, the HIV virus
creates an ever increasing resistance against the available drugs.

Resistance of retroviruses, and in particnlar the HIV virus, against inhibitors is a major
35 cause of therapy failure. For instance, half of the patients receiving anti-HIV
combination therapy do not respond fully to the treatment, mainly because of resistance
of the virus to one or more drugs used. Moreover, it has been shown that resistant virus
is carried over to newly infected individuals, resulting in severely limited therapy
options for these drug-naive patients. Therefore, there is a need in the art for new
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25

Another important characteristic of a good anti-HIV compound is that plasma protein
binding of the inhjbitor has minimal or even no effect on its potency.

Thus, there is a high medical need for protease inhibitors that are able to combat a

30  broad spectrum of mutants of the HIV virus with little variance in fold resistance, have
a good bioavailability and experience little or no effect on their potency due to plasma
protein binding.

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

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




drug resistant retroviral proteases. 5 Surprisingly, the

2- (substituted-am no)-benzot hi azol e sul fonam des of the present invention
are found to have a favorabl e pharnacol ogi cal and phar rracokl netic pr BAUL 005
Not only argohbhesseerctive against wild-type HLV virus, but %:Pgi,?qssshow a
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resi stance agai nst known protease inhibigtors. 10 Though sone of the
present 2-(substituted-am no)-benzot hi azol e sul fonami des appear to fall

wi thin the generic description of sone o e above cited patent
publications, they are not specificall osed, suggested or cl ai ned
therein, nor would a person skilled irn the a? ?ave been notivated to

desi gn them as broadspectrum pr ot é&S I bigors. The present invention

concerns 2-(substituted-an no)-berzot hi azol pr otease inhibitors, having
the formula R2 20 and N-oxi des, salts, stere ric forms, racemc

m xtures, prodrugs, esters and netabolites thereof, wherein Rl and R8 are,
each independently, hydrogen, Cl4al kyl, C2-4kényl, aryI Cl- 6ai kyl ,
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i ndependent |y, hydrogen, Cl.4al kyl oxycfi bnyl , carboxyl, , am nocarbonyl,
mono- or di (CL. 4al kyl ) am nocar bonyl , 3. Jeyeloal kyl, C2. 6al kenyl ,

C2-6al kynyl or Cl-4al kyl optionally 3 ikt h aryl, Het', Het2,

C3- 7cycl oal kyl, G -4al kyl oxycar BOnjf", okyl am nocazbonyl, nono- or

di (G - 4al kyl ) am nocar bonyl, ami Aosul foryl | G 4allyl S(Ot, hydroxy, cyano,
hal ogen or am no opti onaIIy nmono- or disu uted where the substituents
are selected from Cl4al kyl, aryl, 10 aryl G .|[4al kyl, C3-7cycl oal kyl,

C} 7cycl oal kyl d - 4al kyl , Het' , Het 2, Het'Cl.'4al kyl and Het 2q - 4al kyl ;
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10
Though some of the present 2-(substituted-amino)-benzothiazole sulfonamides appear
to fall within the generic description of some of the above cited patent publications,
they are not specifically disclosed, suggested or claimed therein, nor would a person
skilled in the art have been motivated to design them as broadspectrum protease
15 inhibitors.

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

"“ﬁﬂr’ ot

R, OH Ry
20 and N-oxides, salts, stereoisomeric forms, racemic mixtures, prodrugs, esters and

N——A—R,6

metabolites thereof, wherein
R; and R are, each independently, hydrogen, Cgalkyl, Cy¢alkenyl, arylCsalkyl,
Ciqcycloalkyl, CsiecycloalkylCrealkyl, aryl, Het', Het'Cealkyl, Het* or
Het? Ci.¢alkyl;
25 R;may also be a radical of formula



am nocar bonyl optionally nono- or disubstituted, am nod -4al kyl -

car bonyl oxy optionally nono- or disubstituted, Cl4al kyl oxycarbonyl, =8 AUG 2005
aryl oxycar bonyl, Het'oxycarbonyl, Het2oxycarbonyl, aryl oxycar bonyI a.

4al kyl , ar whépadmbisy! oxycar bonyl, Cl4al kyl carbonyl, C3 7cyptpepieyirss0
carbonyl, C3.7cycloal kyl(G 4al kyl oxycarbonyl, C3. 70yc| oal ky car bonyl oxy,
car boxyl G - 4al kyl car bonyl oxy, Cl -4al kylcasbonyl oxy, aryl Cl. 4al kyl -

car bonyl oxy, aryl carbonyl oxy, arykrgxycamrhonyl oxy, Hetl carbonyl,

Het | car bonyl oxy, Het' Cl. 4al kyl oxycar yl, Het 2car bonyl oxy,

Het 2Cl4al kyl car bonyl oxy, Het 2C1.'2al k ycar bonyl oxy or C, .4al kyl 25
optionally substituted with aryl, afyl oy, Het2 ,@hal ogen or hydroxy;
wherein the substituents on the am ho grloups are each i ndependently

sel ected from Cl-4al kyl, aryl, aryl'&,“’- 48 kyl, C3-7cycl oal kyl, C3.

7cyci oai kyl Ciwhésdiikkyl , Het', Het2, Het'C, -4al kyl and Het 2Cl4al kyl; Rub is

hyd C3- 7cygl aakkyl o 6 30
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Cl1- 4al kyl oxycar bonyl %) , am nocar bonyl, nono- or
di (C, - 4al kyl ) am nocar%on (’33 7cycl oal kyl , C2-6al kenyl, C2-6al kynyl or
Cl- 6al kyl5 opti oRai whm» {Gatsallrenyly K2adlynyl, HEs-rcyC 1 o3l 7ayKhetikyy | |

gl éfill Zy: EX?’C"’" bonyl , ami x m@yamﬁeyl or NEibgbstified, ammoCHalkyl-
di (L. 4alkyl) am nocar ?f%b%m oSS ot ;pﬁgﬂ%&iﬁ {%f%ﬂa%@ceﬂaxﬁﬂe
substituents are sel ewybdyéarbonyliHdet arbtmyislﬁ teoxyrarbonyl, aryloxycarbonylC;.
salkyl, arylCialkyloxycarbonyl, Cl_4alky1carbonyl Ciscycloalkyl-
20 carbonyl, Cs scycloalkylCi~alkyloxycarbonyl, Csscycloalkylcarbonyloxy,
carboxylCisalkylcatbonyloxy,  Cjaalkylcarbonyloxy,  arylCiialkyl-
carbonyloxy, arylcarbonyloxy, aryloxycarbonyloxy, Het'carbonyl,
Het'carbonyloxy, Het!Cy4alkyloxycarbonyl, Het’carbonyloxy,
Het’Cyaalkylcarbonyloxy, Het’Ci4alkyloxycarbonyloxy or Ci.alkyl
25 optionally substituted with aryl, aryloxy, Het’ | halogen or hydroxy;
wherein the substituents on the amino groups are each independently
selected from Ciialkyl, aryl, arylCiualkyl, Csscycloalkyl, Cs.
seycloalkylCy saikyl, Het', Het?, Het'Cy4alkyl and Het’C) alkyl;
Rinpis hydrogen, Ciscycloalkyl, Csigalkenyl, Casalkynyl, aryl, C;salkyl-
30 oxycarbonyl, Het', Het® or C)4alky] optionally substituted with halogen,
hydroxy, Ci4alkylS(=0), aryl, Csscycloalkyl, Het', Het?, amino
optionally mono- or disubstituted where the substituents are selected from
Cialkyl, ary), arylC;.alkyl, Cs.zcycloalkyl, CascycloalkylCyqalkyl, Het!,
Het?, Het'C)_4atkyl and Het*C;4alkyl;
35 whereby R, may be linked to the remainder of the molecule via a sulfonyl group;




G -4al kyl , C3-7cycl oal kyl, C3-7cycloal kyl G al kyl, Het', Het2, Het' Cl.glhbg/lmw

and Het2C, alkyl; Ais Cl-6al kanediyl, -C(=0-, -C(=S)-, -S(=0)2-,

Cl . 6al kanediyl -C(=0) -, Cl-6al kane- diyl-C(-S)- or Cl-6al kanediyl -S(=0) 2-;

wher eby t hewjoRkself attachnent to the 20 nitrogen atomisg, 2/01788

Cl- 6al kanediyl group in those noieties containing said group; 'S

hydrogen, hydroxy, Cl-6alkyl, Het'Cl-6alkyl, Het2Cl.alkyl, am noCl4alkyl

whereby the am no group nay optlonal | y be nmono- or di-substituted with
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substituted wth one or ubst i t.uent e Lom
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are attached may g\ Het 2.” "Accof di ng to one éenbodi nent, the
pr esent i nvent i ont!®dhcerns 2- (substituted-am no)- 35 benzothi azol e prot ease
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wher e?/ n ﬁ Wﬁcﬂoﬁl% G%r arﬁ%osm}'onﬁl

Cl1- 4al kyl oxycar b@iyﬂkylsa?ﬂzjgxwdmm pyRnay tjmih;gep qnmgam@roptmnally mono- or
di (Cl-4alkyl) am igpacaitedhere the substituents are selected from Ciqalkyl, aryl, aryl-
C;alkyl, Csqcycloalkyl, CsscycloalkylCyalkyl, Het', Het?, Het'Ci4alkyl and
Het*Cy4alkyl;
Ais Cjealkanediyl, -C(=0)-, -C(=8)-, -S(=0)-, C;.salkanediyl-C(=0)-, C,.galkane-
diyl-C(=S)- or C;.salkanediyl-S(=0).-; whereby the point of attachment to the
20 nitrogen atom is the Cy.¢alkanediyl group in those moieties containing said group;
Rsis hydrogen, hydroxy, Ci.ealkyl, Het'Cjealkyl, Het’Ci¢alkyl, aminoCj.ealkyl
whereby the amino group may optionally be mono- or di-substituted with
Ciaatkyl;
Rgis Ciealkyloxy, Het!, Het'oxy, Het?, Het’oxy, aryl, aryloxy or amino; and in case
25 -A- is other than C,ealkanediyl then R® may also be C,.ealkyl, Het'Cyqalkyl,
et oxyCialkyl, Het’Cyqalkyl, Het’oxyC; 4alkyl, arylCy4alkyl, aryloxyCialkyl
or aminoCyalkyl; whereby each of the amino groups in the definition of Rs may
optionally be substituted with one or more substituents selected from C,4alkyl,
Ciqalkylcarbonyl, Cj4alkyloxycarbonyl, aryl, arylcarbonyl, aryloxycarbonyl,
30 Het', Het?, arylC; salkyl, Het'Cy.4alkyl or Het’Cqalkyl; and
R® and —A-R® taken together with the nitrogen atom to which they are attached may
also form Het' or Het’.

According to one embodiment, the present invention concerns 2-(substituted-amino)-
35 benzothiazole protease inhibitors of formula (I), and N-oxides, salts, stereoisomeric
forms, racemic mixtures, prodrugs, esters and metabolites thereof, wherein



C3-7cycl oal kyl , C2-6al kenyl, C2-6al kynyl or Cl.4al kyl optionally
substituted 10 with aryl, Het', Het2, C3.7cycloalkyl, - 8 AUG 2005
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wher eby RO, ﬁ %ﬂ@%ﬁ%ﬂ%h VAo C&P}’ik {’ %ﬁ@%{ al so
forma C3-7cycl ogj J,owlbalkgljl C@gl?bYdR%leylﬂﬁeaﬂwtjrogsh Het' .6a Gykalky!tZ kynyl ,
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ar bonyl ox¢d aryl Cl-
oxycarbonyl oxy, Het'carbonyl, 25
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sul fonyl group; eacth@eQ@Merﬁi—W‘ﬂﬂﬂﬂgﬂzefeﬁwQﬁh@cl-@m §Bhyd en or

Cl. 6al kyhs L is -C(annescﬁi]@ﬁmgﬁeﬁ &(g for—;%) RCRQ;Lazﬁﬁﬂhkaﬂﬁshmbmg(tcr@

A e ek, CAN AT e
R3 is Cl.6al kyl , Ranyd hy«ii@geinﬂ:lsdmwl cz@&ﬂmydxaaasmaﬂm 253, kyrhinogarbonyl
aryl G 4al kyl ;10 R4 i gotptlp%efo- bl artdbsiha UaRE ilcylcs®6RAMY optionalty
am nocarbonyl, - mono- mrono- or disubstituted, Cj4alkyloxycarbonyl, aryloxycarbonyl, Het'oxy-
20 carbonyl, Het’oxycarbonyl, aryloxycarbonylCi.alkyl, arylCijalkyloxy-
carbonyl, Ci4alkylcarbonyl, Cs-7cycloalkylcarbonyl,
Ci.7eycloalkylC-4alkyloxycarbonyl, Cs.rcycloalkylcarbonyloxy,
carboxylC; 4alkylcarbonyloxy, C,qalkylcarbonyloxy, arylC,.
salkylcarbonyloxy, arylcarbonyloxy, aryloxycarbonyloxy, Het' carbonyl,
25 Het'carbonyloxy, Het'Cjalkyloxycarbonyl, Het’carbonyloxy, Het’Ci.
salkylcarbonyloxy, Het’C).4alkyloxycarbonyloxy or Cj4alkyl optionally
substitated with aryl, aryloxy, Het® or hydroxy; wherein the substituents
on the amino groups are each independently selected from C;.4alkyl, aryl,
arylCialkyl, C;cycloalkyl, Cs.scycloalkylCy4alkyl, Het!, Het?, Het'C,.
30 salkyl and Het’C; qalkyl;
Riwpis hydrogen, C3_7cycloalkyl, Cz.galkenyl, Cz_dalkynyl, aryl, Hetl, Het2 or
Ci4alkyl optionally substituted with halogen, hydroxy, C;4alkylS(=0),
aryl, Cs.scycloalkyl, Het', Het?, amino optionally mono- or disubstituted
where the substituents are selected from C;4alkyl, aryl, arylC,4alkyl,




di (C1. 4al kyl ) am nocar bonyl, C3-7cycl oal kyl, C2-6al kenyl, C2_6al kynyl or
C -6al kyl optionally substituted with aryl, Het', Het2, C3.7cycl oal-kyAlG @05
al kyl oxycarbonyl, carboxyl, am nocarbonyl, nono- or

di (Cl. 4ai kywhonhsagsar bonyl , am nosul fonyl, Cl. 4al kyl S(=0 teripdsgsse CYan,
hal ogen or ami no optionally nono- or 15 disubstituted where the
substituents are selected from Cl. 4al kyl .7.aryl, aryl- C1-4al kyl,

C3-7cycl oal kyl , C3-7cycloal kylCl4al kyl, Het', Het2,, Het 1Cl. Aal ky nd
Het 2G 4al kyl; Ais O C@anmlmﬁm,ycﬁqcyaoa@lc,malb(lzéietﬂ Hg =d)i9t(,314ai‘w? and

\%ﬂ. salbkatnﬁdi yl _-C§ :O]Z - Hcﬁb} M]h I»L?ne- dihyl - %:S')£ or G 4?I ka_nedit %l -S(=0) 2;
ereby the point ,of  attac nt..to .nitrpgen atom.i.s X
Cl. 6al | canedi yl &Wyﬁﬁlb mé‘é“?‘?@ﬁ%@?&%ﬂ?@f ﬂf)ﬂﬁ o ngaﬁﬁ?ff%l FOUP;
hydr ogen, hydr oxeactGhdépahdeplkly tiseters, 1. &dk kyl , Het 2C . 6al kyl , ami noCl. 6al kyl

wher eby the P y .donally be nono- or di-substituted with
Cl4al kyl ; B%q{gggﬁy&%gﬁzﬂlxﬁf}&%bt Het ' ox Het 2, _Het 2o0xy, .aryl, aryl oxy

or amino: and-isn -66Y- B5CFO)-i PReBEOEMCoaleardideGr. PHerCrelas al so
glek;clzll- 62|r 5?”0 _ﬁ}dli(}@f(}(%b-l,(?ﬂg—ocﬁ I-Igc I 40 it‘r’r(1 ngCl al k’?/?ﬁe\):\,hh:reby eachlof
the a,m' no groups oFﬁ:eiSr(%)ﬁg? lflaﬁ?ﬁchggt%e mo&% ionall y, be sulqst I tuted
O ey 0l SRR . ARATT oot SO
- 4al Kylhoxyagri YCis Lo Xy onyl, - )

aryl G - 4al kyl," Hef 1Ot dal IEYT ar Fet 20 alkyl - and Ra and —A R6. tak
toéet her wi %/h t helt Hﬂbé@?—‘é?‘ﬁ-&]"ﬁ‘gf\&zﬁ"ﬁw? %&?‘ﬂﬁa ﬁéﬂk}?ﬁ’ggr&ﬁé@%florm
Het' or Het2. Thioptiomalgrntibstituted witheunylj Hithridet!, ita. cyababoyhi Qadrlkytoxypéarbdnyl,
nitrogen atons of 0 ol oY e RS RRuBG:

' g caltbeylpﬁx?;ﬁﬁ)@Lrb\?\%ﬁt OBR)‘Et E- Uﬁﬁgg.éu%ﬁor Iiﬁ:ﬁad&%& € B yl,

gquaternized with any a ?nt Kno ose nary skill in the art
i ncluding, for idfots CSPlondydeKiy |CYARD, | Brlegen oy ¥pinos opigRally. mangn Prehain
hal i des ald ar al ldisubstithiied eshere the ARBsiR0&Ds \AF2 32188 Aoin RCITAER0,2 4G/, 7 &81-- 8-

W the term" |ty eds L geer i Ngrfih f
formia (1), it {%'@E%ES-W. RS e AR i

atomindicated i ﬁ{m4 Fession using "substituted" is replaced with a
o il val ency | e e e s
(r:] ﬁ;m'ac a?/?y st )altbl edi{tlé%gﬁ'ncg, i‘%ﬁ%ﬁ%@%ﬁ%}]ﬁgﬁ ; ihge ﬁé}?ﬂog e n%%ei} gqohhgt to
survive 20sol at i avitregsn atonsisithe Cdedfranedipl gronp intthose mnieties centemmingsaid srowm; e,
and"for mul a:t' | s YR gen, Mﬁgg@imemmlqﬁaﬂ@gmmgﬁﬂ} henibeCallhrl O
or “hal ogen” a5 3,0t QUB0" WAL ool o B0hoSo- 3 aiblriEs Y
Ciaalkyl;
Re is Cy.¢alkyloxy, Het!, Het' oxy, Het?, Het’oxy, aryl, aryloxy or amino; and in case
25 -A- is other than C;salkanediyl then R® may also be C).galkyl, Het'Cyalkyl,
Het'oxyC)salkyl, Het’C). salkyl, Het’oxyCralkyl, arylCisalkyl, aryloxyC;4alkyl
or aminoC;_4alkyl; whereby each of the amino groups in the definition of Rg may
optionally be substituted with one or more substituents selected from Cy4alkyl,
Ciqalkylcarbonyl, C,4alkyloxycarbonyl, aryl, arylcarbonyl, aryloxycarbonyl,
30 Het!, Het?, arylCy4alkyl, Het'C,4alkyl or Het’C)4alkyl; and
R® and —A-R® taken together with the nitrogen atom to which they are attached may
also form Het! or Het’.

This invention also envisions the quaternization of the nitrogen atoms of the present

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



The term "C 4al kyl" as a group or part of a group defines straight and
branched chai ned saturated hydrocarbon radicals having from1l to 4_cBaAmpmg5
atons, such as, for exanple, nethyl, ethyl, propyl butyl and

2- met hyl - prwpy;lzmsstsgue | i ke. The term "C, 4al kyI as a group eerRehdosds a
group defines straight and branched 15 chai ned saturated hydrocarbon
radicals having from1l to 6 carbon atons-8uch as the groups defined for

Ci 4al kyl and ntyl, hexyI“ 2- et hyl bu 3- e ent d t.h lLi.ke.
The term"C, “5’5 tem “spbstifu ol?d-‘sﬁ‘ﬁ X’p‘}a‘iﬁt““@f‘hﬁlg‘ﬁgﬁl’ﬁgﬁ%‘? oﬁgglagpvﬁl"sent
st rai ght andmehﬁtatndiitﬁehtelﬂ&t nﬁﬂoﬁmbwl@m@geh;’anMnndleded:ai the leapressiorf r om |
to 6 carbon ed? |

propan-|, 3- dlﬂglﬁgssﬁjr%g&gn 1%2%@'30{(] ?ga&l{h%ﬁl %@éﬁ&%tﬁéﬁaﬁﬁ %.O%ng tat
hexan- 1, 6- dushem@nﬁ Wmﬁmmﬁ/ valesicyjis nal-exeseiod, hthe S@S@iﬁwmr the
like. Thestearzsheﬁ’can lk@B)e confiRudd, Qireo‘a'Fboﬁ'[ ﬁﬁd%a@ﬁs SufHEieMEy ﬂﬁ)ﬁbtrlﬁssuﬂﬁal ght
and branched, chalned droca cals havi.ng fro 6 _caybon

at oms cont ai FPRECR{0 &S é %{JB"FB}'B%% aJgagtfon, mix '%6%38&5 "Zam@tlﬂ i,
propenyl, butheraplentipagenenyl, hexenyl and the like. The term " C2-6al kynyl "
as a group or part of a group defines straight and branched chained

hydr ocar bon 1, fe b . st
one 30 tri pfﬁq%ondésuc b% Jti]%rg; é&?r%lp el Zﬁgmgé gf%frtp)pyglfﬂm%%%% f,8{3
pent ynyl 10 heRperp cﬂﬂ@:blf?@‘loqul‘k@ The term’ C3 | cycl oal kyl " as a group or
part of a grgue tksn g‘@?ﬁﬂt}ﬂ”fa@ antﬁhprrqm‘ﬂ of aCr6dyd efings , straiphit @ Hrached

cycl ohexyl or ohept The. t er r 0 0 art of up i's
meant o i no P e oran (rhcalt Waving Fgf ook Brte B5boap fp %o
substituted wkaohpl 1, ﬁtbylepmpjds tvlmd%mﬂmépepﬂemelhke sel ected from
d . 6al kyl, Craé Iw.!npx‘m, 19G8 % g&ﬁﬂr&w QPB'%B@ hb!ﬁri@@rk‘ﬁm £ an&“b'iéﬂbﬁ&dt ut ed

am no, ,sal b, 6 car onyl,

&3 Toyel bl ke eLtenaied Hiianbon iadils Biving aamet i Gk Sl e
optionally - gﬁauw@eﬁmsfov\olmaﬁwenm@ozm&m&mwlgs mnﬂnxipenmyl and the
di substit ut eggam noG - 6al kyl, methyl thio, nethylsulfonyl, and phenyl

X baliyl ) ey t“@%&»ﬁ?%@%&%ﬁ b SRR FPS SSHE: S and
di substi t ut etraashedochaimed saprateddiydrocatbah eddicafcfiaving, fromad b & ywhrbon atoms such
Cl o6al k xam% %Mﬁh I " .
di sugst |Ot ut egitz‘am %oc a &%H ! E‘%oy a%rgyér#e?ﬁéll“h’tﬁr%&o{ 2% lg’c'ruét 1'f"he
opt i onal 1 PEREr b ¢y awaﬁ% 6‘34 &@ﬁhawu&ﬁé HRgbps m@ﬂnegtag-eh, Phd

from Cl - 6al kyhd tHelike. 6al kyl Car bonyl, . 6al kyl oxy--A— Het' - A-,
Het 1C1- 6al kyl, Het 1C1. 6al ky1-A Het oxy--A-, Het' oxyd 4aky| A-, phenyl

él 62Ihiglygxycar bonyl Qfﬁ Q}‘% ﬁ?oﬁﬁﬁr%agn&haﬁ%fgékpﬂ%a&%%m%ﬂd br@ched
chained ydrocarbon radicals having from 2 to 6 carbon atoms containing at least one
double bond such as, for example, ethenyl, propenyl, butenyl, pentenyl, hexenyl and
the like.
The terrn “Cagalkynyl” as a group or part of a group defines straight and branched
chained hydrocarbon radicals baving from 2 to 6 carbon atoms containing at least one
30  triple bond such as, for example, ethynyl, propynyl, butynyl, pentynyl, hexynyl and the
like.
The term “Cjy.scycloalkyl” as a group or part of a group is generic to cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.
The term “aryl” as a group or part of a group is meant to include phenyl and naphtyl
35  which both may be optionally substituted with one or more substituents independently
selected from C,galkyl, Cisalkyloxy, halogen, hydroxy, optionally mono- or
disubstituted amino, nitro, cyano, haloC)¢alkyl, carboxyl, Cj.salkoxycarbonyl,
Cscycloalkyl, Het!, optionally mono- or disubstituted aminocarbonyl, optionally



10 6al kyl - A- whereby each of the am no groups nmay optionally be nono- or
where possible di-substituted with Cl.4al kyl and whereby A is as deé]g@fz@s
above. The term " hal oC, 4al kyl" as a group or part of a group is defi

C -6al |l cyl wE4pedsciut ed with one or nore hal ogen atomns, prﬁ ?@pjmq gchl oro
or fluoro atons, nore preferably fluoro atons. Preferred ha bal kyl

groups include for instance trifluoro- 1%.methyl and difl uoromet hyl. The
term"Het"' as a grog&or part of a group is_defined as a saturated or

partially umeQRour et teflc emanoChisalld) jreethylthie,i agathylalivayb sidy PPerYlavi ng
pr ef erab:cy 3 gPﬁoﬂAiyr suMatitnBRIMAGHS ondTOF Qn&léeé;?ﬁﬁtﬁbéﬂ{s 561%&&&%111”91 d?sﬂdP]@SCii atnd
nmore prefera ch con more heteroatom
"hg henber o GV carloReomBIoRT THREAY BEORoRT B E%fﬁfff R % RS,
(C):Iit |6 olnzl : y s takiQ, fealk g carboxyleCogalmayartmmyh 6h.,caloatiey] et ]oyﬁa)lﬂbmfono- ord

a XY 0 i 0
i oy i o o SBAIER, e HE My O Bh B8Pty RS hefid W' dptidad
C3_7cycl oal kfpb%'fﬁltsoﬁalmy B0 - imoal.L saunderendatly seisstsdaionn( H;;ﬁ’ﬂ)t?bnal ly
nmono- or  di gmmtbuﬁ ggmgg al A~ TR: 10H. &b&l&;&-kA-H bxv-ALYyl
and a saturat tla{1 3Lﬁnml tedmém ef'e! t :gy d
tricyclic hetl-g'?(ii | ng ?ﬁ’llloi‘ th??ﬂ 'r%gb&%cﬂﬁﬁ?’%h‘%%é‘l r?%l SRS -or
more het eroatsdel*AﬂgCMéﬂbwcwbeﬂwmom-ommn@-rﬁog@mlno@m}@efh apfl aoinpGr- and
wher eby tipe qpidpaal h%@b%ft bdcuest al OﬂnﬁBYgraﬁE nﬁl gttﬁﬁfohﬂ[y 8k emondIdgPRRGRNt | Y
selected from C,.-63l k Cl-6 I"k - A- Het2 A,
Het 2C1. 6al ky|P°Sfi1E‘P%‘ 6{"% ‘?1& %'l\5 aﬁ@‘i%‘%ﬂ °b ﬁéﬁ e A, aryl-
aryl oxy- A-, 3heatephosha@iahlkyl™ 4 2 gnoyp@gr p’:iat IooflaL grqup is deﬁned as Cmalkyl

Cl4al kyl Oxyc%ﬁﬁfﬁé@%ﬁ%& orlﬁ&Je atoﬁ‘:@1 léﬁYdro%P@lu@fH RO "Ry - A-
wher eby each o %gno gr oups e nono- or wher g possi bl e

di - subst it ut é’deﬁﬁﬁ’h’ 19 219EH. ﬁff ﬁaﬁkﬁg""&é%ﬁeﬂ@ﬂ%% Rt er m
"Het 2" ad5a gnethyl 20d difivorométhsl. group |s defined as an aromatic nonocyclic,

monber o tor crbepietf KFleh P 283! BOBTXE bl 134 B @%u%ﬁl)%e‘”’p%f% AIE0 r Rl
ring menbers, unmrn@t@d Ie@mcaﬁ;l;rpsbwﬁ@hcmr weéchet@@cw@bmg preferebly Sita léan&:t ed
fromnit rogerinmﬁwge;ﬁoﬁr reiehlﬂf] s ﬁmio Crhmhﬁcr@ﬁhﬂ@ﬂ@de' féuib’sji istiat @@ingn one

or nore carbaqn yl

PCT] BPoal o1 SRRy pes ot % e 3Kt Befecnposy, S SEERGY, solegied frog,
di subst i t26t echitiegenooxygen op qucfgram wbzhlauwhoe@lhkwbsh@mdmgne or more carbon
Cl - 6al koxycaramﬁylby @MMEI oaldillox Flia!lc%@ﬁ,' by dfBRP0-0x8) opelbﬁatysmcﬁ:ui est

am nocar bonyl o I m)no- or su uf,ed am no
met hy t hi o, T‘ﬁgﬁ‘f& f &H§P° g‘ﬂ%t'aﬁ?hQﬂ ﬁbﬁ%‘iﬁxﬁﬁﬂb?ﬂ%ycl i c
or tricyclic G mmlmilgadygj:tmmay mtgloeox dmin‘itltnt@dgammnmb@yl wingiceslly mheo- or
?pt | o&al SUES% 6 | a]ﬁfq @&ﬂi}ll‘tﬂfbt 'ﬁ&h?fs@lféﬂ}‘ije&%{'d&@t bYsatihtedt &d
rom 6265| y aﬁ%r un%atu}{ateda rrnoggcxrchc, bicyclic or tricyclic heterocycle having 3 to 14 ring
memhers which contains one or more heteroatom ring members selected from nitrogen,

oxygen or sulfur and whereby the optional substituents on any amino function are
independently selected from Cigalkyl, C)¢alkylcarbonyl, Cp.¢alkyloxy-A-, Het’-A-,
Het’Cr.alkyl, Het’Cy.galkyl-A-, Hetoxy-A-, Het’oxyCy 4akyl-A-, aryl-A-, aryloxy-A-,
30 aryloxyCiaalkyl-A-, arylCjealkyl~A-, C;salkyloxycarbonylamino-A-, amino-A-,
aminoCjsalkyl and aminoCjgalkyl-A- whereby each of the amino groups may
optionally be mono- or where possible di-substituted with C;.salkyl and whereby A is
as defined above.
The texm “Het® as a group or part of a group is defined as an aromatic monocyclic,
35 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
contains one or more heteroatom ring members selected from nitrogen, oxygen or
sulfur and which is optionally substituted on onée or more carbon atoms by Cj¢alkyl,



C _6al kyl oxy--A-, Het]-A-, Het](C 4al kyl, Hetl1lCl-6allryl-A-, Het]oxy-A-,
Hett] oxy- Cl-4akyl-A-, aryl-A-, aryloxy-A-, aryloxyd 4al kyl - A-,

aryl Cl1- 6al kyl -A-, d . 6ai kyl oxy- carbonyl amino A-, amino-A-, am noC = @aiUbyX05
and am noCived sybs3sés7 wher eby each of 10 the am no groups napcpepéigsl y be
nono- or where possible di-substituted with C1...alkyl and whereby Ais as
defined above. As used herein, the term-{&0 forns a carbonyl noiety with

t he carbon at.om whi, C it i,s att d.. herein before he
term "one orEh@#@“%é’@@ﬁ?*ﬁ‘ﬁ@%&s‘ﬁ%?ﬁﬁi?%‘f oéldfsuﬁ s Amiog, ot tm’éyaé't%

wher e appr ophila€Cesalkyd, lnerbsnjdstﬁlmﬂ@dycaﬂroaﬁderﬁmcydodkﬂ, ontionelly t pre. OMhen
any vari abl ed{sﬁ'bsﬁi‘tutgt?l &%ﬁnca?ﬁ:ogh (5 !%ah]%:en H_rs o TESIL Eﬂ&ﬂﬁd aﬁ{’lﬁ)dl_ﬁﬂfyll n any

20 constituen each

The term " praqd used
t hr oughout t Fiedhyithie, methyisslfonyl, *E’M’aﬂ?hca@ @g.atoarmﬁy m%eewﬁwpxclﬁé}r%wgﬁ%
such as est ehéterodfild daviagd W%ﬁhglhﬁanb@#%éré‘l@tthé loptibed WubititGerits) on iy O

|b|nO:E Lgnggoggauon oduct of t.he ﬁ“ﬂ gwt he8 z@égﬂé{ﬁgﬁg}s defl ned

(The  Phar naé'@lsaibylow-ABaﬁet -Af Het\Ca pdlgyl; cH¢t (a-shlkEHA Mt @waA-| | Hetloxty-

1992, "Biot n.cg%,cp F&yg g@ﬁd es |£&F, AQdC g,gqgg(?eral I y
I s hereby |§’6r Qrat e I3ro rugs of xé@ %o?&%cﬁ ese n?j’ﬁﬂ
are prepar ed“%’?mlf%‘&}m t’lagﬁﬁ?

such a wag t ki amnive gﬁups)dj.afyl cpttonally barmond-eavwﬂaeqadskxbrc dﬂsubsmmtedemth

neni pul ationcor a.lkg h%e;ebﬁ&ﬂ%s I%tabm%orrpound Prodrugs include

conpounds of A resent vent| ereirn a hydroxy group, for |nstance
t he hydroxy oup on the asynnetrlc carbon atom or an am no group

bonded to anysgisedipereitathe tofe(rQrferps » arhepy] aenivithsthe cadop glom T@awlmehnt
cl eaves to ferigufladhe@e hydroxyl or free am no, respectlvely 35 Typlcal
exanmpl esygf prodrugs are described for instance in WO 99133795,

99/ 33815, WD,99/ 33793. 9 3792 all jnc rate er rence.
208 A6 2005 AR EOPRSERIES 503 PEh Fore) VR B Phg il 0?@516{5%%@?‘5%(1 by
excel | ent aq@eatomsswherdaprropriatd, tebesubedtuted oproferablyh ohe, ttyo oatldemr e readily
net abol i zed into the active inhibitors in vivo. For therapeutic use, the

salts of theyggp @an&fief@ nyhagénlbr @smkﬁf%ea}f@%&k%w%m%ﬁ@waﬁyi on
S pharrrg eutlcaJ %ﬂ{lol Qgﬁ!ﬁmﬂ% acceptabl e. However, salts having a
phar maced?i c§PRSHE tond may al so find use, for exanple, in
the preparati on or pur| fication of a pharmaceutically acceptabl e conpound
of fornmula (The tefihl “grading’ ashetdde thrphghont tidst tetia megna dhe pitahhacobugically ar e
included wit Qb&puﬁ?e AR v cﬁ& s?ér?,%ﬁﬂ&es'aﬂ& ﬁﬂéépﬂﬁw, such that the resulting in
vivo biotransformation product of the derivative is the active drug as defined in the
25 compounds of formula (I). The reference by Goodman and Gilman (The
Pharmacological Basis of Therapeutics, 8° ed, McGraw-Hill, Int. Ed. 1992,
“Biotransformation of Drugs”, p13-15) describing prodrugs generally is hereby

incorporated. - Prodrugs of a compound of the present invention are prepared by
modifying functional groups present in the compound in such a way that the
30 modifications are cleaved, either in routine manipulation or in vivo, to the parent
compound. Prodrugs include compounds of the present invention wherein a hydroxy
group, for instance the hydroxy group on the asymmetric carbon atom, or an amino
group is bonded io any group that, when the prodrug is administered to a patient,

cleaves to form a free hydroxyl or free amino, respectively.
35

Typical examples of prodrugs are described for instance in WO 99/33795,
WO 99/33815, WO 99/33793 and WO 99/33792 all incorporated berein by reference.



10 The pharnmaceutical ly acceptabl e or physiologically tolerable addition
salt forns which the conpounds of the present invention are able to wﬁr?
can conveniently be prepared wusing the appropriate acids, such as, 005
exanpl e, | RPHpYRkGsACi ds such as hydrohalic acids, e.g.

hydr obrom c ac?’g sul furic; nitric; phosphoric and the |i kﬁ@ﬁg égsc
organi c aci ds such as, for exanple, acetig, propanoic, hydroxyacetic,

| actic, pyruvic, oxal i c, malonic, succinic, maleic, fumari c, malic,
tartaric, ciProdrugsmatchchiamctesined byiemcelbhhaqnmow Salnbitify, bememsed diodvendbility

p-t ol uenesul f oni gﬁgl icylic, panoic and the
i ke acids. fgd AVer éJ?ﬂ}s%allz Itoc g%‘fet%lgmsrgﬁ&?%rns can be converted by
treatment with an appropriate base into the free base form The co ounds

of fornula ([Fordomapentic nge, de sadfscnfdh@mmunﬁwf fHrowlod) eenthese sderei

their nonst oxhGniRédls dd} bh dé&éﬂtiwe tHSﬁrE{‘r@néalMﬂhhhnga
appropriate organi c 25 and inor n| c ses Xp ate Pﬂise salt fo
conpri se, foPbaguacEytically jmac i ERRNLELIOR smay [Ysea fRT EXARBIS, iy |ne

metal salts, pee;graﬂoh@rlplmﬁmm d@@Macemnaﬂyscwptabrwwuu&pf feimiad.sal t s
and the Ilke,

- D gl ucam nemﬁg% aggén%h%ﬁégﬁye,ﬁ Srea%o??ab% O}ﬁgﬁﬁgﬁgg %Jgﬁlﬁgjgtmﬁ or
exanpl e, argi PF@SenF%’Fﬁé’ﬂand the like. 30 Conversely said base addition
sal t forﬂrﬁ can be converted by treatnent with an appropriate acid into the
free acid forrRe pHagndcentitall$ wbl%'&%h?ﬁﬂlbgicﬁl@ﬁtoléi\ﬂﬂ@ﬁdhiﬂ&ﬁ&l%%é haich

sol vent addlt on for \/\?‘l:hg : 35 cog)eoa% d§ t he eseng énventl n are
able to form l?E'ﬁe‘Fo‘PWHQP 3 ° Fﬂrcﬁ? vea}eg hoP FFRE¥%end
the I|ike. Thelsingdhc dpprhpmm agﬂs,tdueh ps,efgenxmqﬂqpomgdmcap@s speines hydrolalisr i se

the conpounds,cfds, e O sy ff@r@rxﬁﬁcngm @ﬁb@ﬁd)fﬂé e
oxi di zed to the so ca | ed NéOXI WO 02/ 083657 -12 -
PCT/ EP02/1817 #5145 er PReamig i ’eﬁs.égr FRRPLE, SGeHSy PIAPARGICy ?"Biaﬁ‘?ﬂ':o}?éPF’c

forms. Such fpytunsc, @iahb,omglomcn Ghcoinip| maleid, s, oailéyg tamarich) eitaboxethaoe-nmul a

are intended & o] e % 5
The term stereocﬁeﬁnwggherl ce#%raﬁosﬁ%f B%mmun slmc;if% temn!pl)(lg’]eggincl[yﬁ@

i nventi on, a®-apuerpalielis; pmaiemd thelke adds- a1 | possi bl e conpounds nade up of
t he sane atons bonded by the sarre sequence of bonds but having different

t hr ee- di @ensi Oalersely’ siid Weids additied salfrfomiotari bt edorbegieb | teeatritdtit CRith e

conpounds. of possess. 10 Unl ess otherw se
menti oned or EEPE’ |car°%§9é1tn]ﬁ #& cal Cdesi ghation of a conpound

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
25 and inorganic bases. Appropriate base salt forms comprise, for example, the
ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium, sodium,
potassium, magnesium, calcium salts and the like, salts with organic bases, e.g. the
benzathine, N-methyl, -D-glucamine, hydrabamine salts, and salts with amino acids

such as, for example, arginine, lysine and the like.
30 _

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

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

The N-oxide forms of the present compounds are meant to comprise the compounds of
formula (I) wherein one or several nitrogen atoms are oxidized to the so-called N-oxide.



enconpasses the m xture of all possible stereochemcally isomeric forns

whi ch said conpound nay possess. Said m xture may contain all

di astereomers and/or enantioners of the basic nolecul ar structure off A0
conpound. Avdoméssssmochernically isoneric fornms of the conpopppRfsst he
present invention both in pure formor in 15 adm xture with each other are
i ntended to be enbraced within the scopelZsf the present invention. Pure
stereoi soneric fornms of the conpounds and i nternmedi ates as nentioned herein
are defined_as isoners substant aII free of other, enantioperi
di ast er eoner Fe Pr5eeh CFPPRmAs iy fajtheirfaptomesns forgysy SuehA0 faltgﬁlf%'
conpounds or nétnéxliciEis indiested Ii:lntlraaiﬁowe:lﬁd)ranﬂa atehintendedic b¢ erchelied ovithin ¢ | y
pure' concerps rmedi ates having a stereoisoneric excess
of at |east ﬁ?ﬁgér&gm%"én%'&% of one isoner and maxi num 10% of the
ot her possSible isoners) up to a stereoisoneric excess of 100% (i.e. 100% of
one i somer afibe trmestereochicmicallydsomeriedpams of grampausds of the poessatiuinvention, as

i ntermediate eaﬁlepaaﬂeﬁgeaaaﬁem? iblheédrﬁfpo%@seﬁﬁdé)ﬁ SO Yiind Dok B¥ndéaven
nore in partlcul ar havi nt st 0l.SoNer. | ess of 94%.up to 10 (V and
most in par t PX thepme S °%1° 2"(“@1’ i heBing g‘é‘?%dﬁ‘? L%“ The
terns enant mr’mtlmaﬂchmgeahle, whichl the cingrnedseofrthei presehtyinpention mi}opdasdesbe

under st ogel | Bafess it fise ERtrioRbl of BONAY WO HEABE HeslbfadoAorR ABLIARI | ©

excess, respec €r eONerl ¢ excess e mxture in, 30,
quest i on. PUP@OW%%WW i lrosgible; taeechsmiraly dsomegic; famas whirhaeis of
this inventi esmpRind Beayopbsiened Saddtﬁﬁctﬁléphiagatbﬂﬂnoml aﬂihstkrmmpmdiadures

For inst anceé%atnﬁant i 0 eba§1é/{1}??e%u P! asﬁgrggfgglgra, g@ﬂlgo'f,?ﬁ stepéé opt | %,yal y

sel ective cr oat i er eone I
active aci dsxsomenerfnms oEthe campoyndsopiethe mpfnb@w@@tﬁmmtbdnmﬂe form or in

chr omat 0gs ap hafixh@e KHHOBAGE othiet BE iftbhdedlto Bt dinbRR8d WitRidahe ScopSaF thelésent
stereochen1ca|%¥ |soner|c fornms may al so be derived fromthe correspondi ng
pure stereocl¥ % i someric fornms of the appropriate starting

material s, prOV|ded that the reaction occurs stereospecifically.
Preferably, Phrestegpasiniérs fotms efithe conpounds aidsintesdediates o oentionehlereinlare - 8

AUG 2005 md%&%@ﬂn&%ﬁ%%ﬁ%ﬁ@@o jsx é?ﬁnﬁéiﬂé&%%' d?%?er&*neﬂc%ﬁﬂsg pecific

nmet hods of pr.eparation. The e net’h nt ageousl.y e
ila.or RaBRAe RS of

enant i ong?i cHie %P"é’"s‘f‘%
formula (1) dentdmm @t&msmdnapateemdemscmmpUdemalinteﬁnmathmdiawng a

Appropri ate H@?&is‘&ﬂimé% @e"sé‘ Weagpéd%)@ M%%%ﬁ@%%ﬂﬁpbiﬁ :%a{]ﬁ:
enpl oyed are, for exarrp ectlve r sta | zat 1 on an omat 0 a ny,
e.g. colum @B%Rﬂ??b & igomegs d’lPé’étP sterpoasopsrie s¥reskel 1006 (g 1 9f t

t hat the Cor’rpﬂd:l mmwfanﬂﬁfomalloﬁ' thé )athe:)nmmnapaﬂneﬂszg corhpowide oasymfﬁédiates
b P T ind e S 51 8 R ol sl Sy,
stereoisomeric excess of 94% up to 100% most in partl ar having a
stereoisomeric excess of 97% up to 100%. The terms 'enantiomerically pure’ and
‘diastereomerically pure’ should be understood in a similar way, but then having regard
“to the enantiomeric excess, respectively the diastereomeric excess of the mixture in
30 question.

Pure sterecisomeric forms of the compounds and intermediates of this invention rnay
be obtained by the application of art-known procedures. For instance, enantiomers may
be separated from each other by the selective crystallization of their diastereomeric
35 salts with optically active acids. Altematively, enantiomers may be separated by
chromatographic techniques using chiral stationary phases. Said pure stereochemically
isomeric forms may also be derived from the corresponding pure stereochemically
isomeric forms of the appropriate starting materials, provided that the reaction occurs
stereospecifically. Preferably, if a specific stereoisomer is desired, said compound will



fis R3IN--A--R6 it off R4 The absolute configuration of each asymetric
center that may be present in the conpounds of fornmula (1) may be

i ndi cated by the stereochem cal descriptors Rand S, 15 this R and ~<§ AUG 2005
notati on coyhRskesged ng to the rules described in Pure Appl o %g)fm 76,
45, 11-30. The carbon atom marked with the asterisk (*) preFera y has the
R configuration. The present invention % also intended to include all

| sot opes of atoms occurring on the 20 present conpounds. | sotope igﬁﬂ ude
t hose at ons Mhavsymthesized hynsterospaciic shok pEemRFAlicBnt Thess Iﬂ’ﬂﬁ?!gr wul gy

way of gener alivaxaenlty @nslopihd@uietitdlyipad Mting ftepRRS of hydrogen

i nclude tritiumand deuterium |sotopes of carbon include G 13 and C 14.

Whenever used_hereinafter, the te "C ounds of . f qr mul ", or."the
bt esent 25 B guSIREmeB kacerates o Rl (0 G oot ARIE thsoRGaietihds o
gener al f 8r mihethdds) , Apprepriatblphyidalssepamtids methols eohishnpay ad¥amtagsoustyaber ni c
m xtures, praqgdr ' . I | al sk zed
ni t rogen ana%gfﬁ(g@q a%?E%%%@%ﬁg%@%ﬁﬁ%ﬁg%%?&ﬂ%ﬂ%@?@ %g'npounds of
fornula (1) whemeategrenky. or 30 nore of the following restrictions apply :
R1 is hydrogen, Het', Het2, aryl, Het1d .6al kyl, Het2Cl. 6al kyl,
ar ylt G i I6al Kylg @[sré%t?to:j ar};erdaﬁrsldlrléal bpthe aﬁéhdt%elméﬂip@ﬁ?ﬁnofé‘orﬁfiﬂ&'g%@ﬂaiﬁ Et least o
partia unsat ur at ed nonocycl i,c, or ic i c..heterqcycl e havi.n Q
Ping menbr s OGN SIS S vt TR B s NG R PRI S s TRt ed
f r om ni t r ogersymmgyrrenter is iddicatedamith aksteriski(t) iB3haofgirehelbivy substi t ut ed,
phenyl optionally substituted with one or nore WD {2/ 083657 - 8 AUG 2005
PCT/ EP02101788 -14- substituents, an ar gfnatic nonogycli ¢ heterocycl e havi ng
0

R

5to 6 ring nenbers, which cont@ ns on r @Yo&t om ri ng nenbers
sel ected from nitrogen, qi(ryée : ch is optionally
substituted on one or nore car $on at ojr® Yor al kyl substituted with an

aromati c nonocyclic heterocycl 8 ha®Bngu5 5 6 ring nmenbers, which
contains one or nore heteroatomring nenbers, selected fromnitrogen

oxygen or sulFher ahspinte,pendiguration mfi each| asymmehist penigrethaoayobe Ptﬁseﬁgﬁﬁethéa( bon
atoms; R118 igwmpowidstoffersita{Ipany e iMdicaledby the Glefeobheihiliyl deoRipt@p ® dnd S,
substitutigd WL AYE votation corresponding to the rules described in Pure Appl. Chem, 1976,
45, 11-30. The carbon atomm marked with the asterisk (*) preferably has the R
configuration.

The present invention is also intended to include all isotopes of atoms occurring on the
20  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.

Whenever used hereinafter, the term “compounds of formula (I)”, or “the present

25  compounds” or similar term is meant to include the compounds of general formula (I),
their N-oxides, salts, stereoisomeric forms, racemic mixtures, prodrugs, esters and
metabolites, as well as their quatemized nitrogen analogues.

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

R, is hydrogen, Het', Het?, aryl, Het'C).¢alkyl, Het’C).galkyl, aryiC; alkyl, more in
particular, Ry is hydrogen, a saturated or partially unsaturated monocyclic or
bicyclic heterocycle having 5 to 8 ring members, which contains one or more
hetercatom ring members selected from nitrogen, oxygen or sulfur and which is

35 optionally substituted, phenyl optionally substituted with ome or more



10 R2 is hydrogen; Lis -C(=0-, -OC(O-,-00C..6alkanediyl-C(--0O-,
-N& C, . 6a kanediyl-C(=0O, nore in particular, Lis -C(=0O)-,

-0 C(=0)-,-0--CH2-C(=0) -, whereby in each case the C(=O group is-#§ AUG 2005
attached t owbhensdg®r noiety; R3 is arylCydal kyl, in particulpgigpasdizset hyl,
nore in particular phenylnethyl; 15 R4 is opti onal |y substituted C - 6al kyI
in particular G.6alkyl optionally substi4uted with aryl, Het', Het2,

C3- 7cycl oal kyl or _am no optionally nono- or di substltut ed where the

substituents aresushienisqan agmatic mongeydlic hetgroqycle pavingys do [Gofing meny
g 4al kanedi yl , - Ghieh) confiinsConeba HorchitirbatGin—fhg mentbepasdldécted Bom vﬁtrbgen,

net hyl ene, 1, 2-et hanedl anedi O) 0 RS
i s hydrogen, C, - 8 éﬂ@@gé@l%ﬂs DMES%S&%N %éthoenge_'é/%ﬁe %ﬁ'ﬁoﬁo
group may opti onumswlb@: aaiybsubstituted vei i aromtamfmych} heterokydle hagng &

Cl - 6al kyl oxy, Heiq, 6 | medBRrEl Owhih obRirEaSfe of mérs ﬁ&&@itoﬁ:h?zﬂg members
Cl- 6al kanedl yl th B’Cgﬂﬁal so be C -

6

aryl oxyCl. 4al kyl S a&%nyg%rS@&y%\;ﬁﬁh 1§ H@‘%ﬁﬁﬁéﬂlﬁf’%ﬁ%c’ﬁay
optionally be subﬁéoﬁmbﬁd:;mhonaﬂﬁsRS and - A-R6 taken together with the
nitrogen ato HQME £ attached nay also formHet'. A special
group of COHE@ dﬁhﬁlﬁg%l 0s€ tOnpounds of fornula (I) V\/nereln RL is Het'
aryl, Hel FCL a|1$<9i1—4a119'1|0§h¢gﬁawgt§htut@m§har®tc>) -0 C(--0-
-OCHZ GO R, islydoearby in each case the C(am group |s attached to the
NR2 noi ety; enyI 4 | | kyl eci-al ~group
of corrpoundsESFe % e co@%&uﬁhso# IXIQE&VWer ﬂ]%ne&l Pb? O)g

. 6al | canedi y| mere irCparGpular, R5isi -C(HOMr sQ€H;-OpreOr{lH,-GleD)-Cvbardbyl in @i noC,
aI kyI 35 wher eby c4dagn @@pamgmtﬂlmuﬂbﬁ? mono- or di-substituted
with C alky rﬁj@a

than G . 6al kgaé%lf‘-?’llé l%pﬂﬁgﬁmﬁ%@-ﬁ%ﬂé@@gﬁwc&@%ﬁﬁﬁl | > ot her

am noC, . 3al kRl s upm:mliy selzstihutaf Cltdaﬂcyt;nm partigeleufssalkyh yptopiallp sebstifutbwith

substituted. - Qﬁ%sec %w%ga aé oﬂ&sﬁ&ﬁhﬂé@ﬁrﬁ&&'ng

group of corrpoun s a re| n-A 1Is
carbonyl and R6 1 r am noC - 4al kyl ,

wher eby t he Aaisi E@{@kmﬂ@l,nﬁ:ﬂ:@ptormjaﬂkmﬁm -SX(HB)-j M@ﬁbul&rrAAm&thylene
carbonyl, R6 is

b HELOC k r. am noC _6al kyl
wher eby the am no roup rt*’dy OEB?pnayF )qu)jflggh & (@ substltut ed with
Claal kyl 20 ARstih oy Pa%reﬁegtlkﬂ @#tss %m&uﬁa@of

formula (1) mherepﬂomu&bemn@oﬁaJsmﬁdeWmmmlj s am no and Het

wher eby the gm el 391 QR . _non with
d -4al kyl . AnSt ﬂ?:ﬂg‘['%i (9 gky i (sz,ghgyo%g %s&’m&r?‘%& Csuﬁ? g’g“
fornula (1) wher &’ jmay also bc 1-6 Ciaalkyl, aryloxyCi.alkyl or ammo 1_4a
whereby each of the amino groups may optionally be substituted; or
25 R® and —A-R® taken together with the nitrogen atom to which they are attached may

also form Het'.

et

A special group of compounds are those compounds of formula (T) wherein R; is Het',
aryl, Het’Cj¢alkyl; R; is hydrogen; L is -C(=0)-, -O-C(=0)-, -O-CH,-C(=0)-,

30 whereby in each case the C(=0} group is attached to the NR; moiety; R; is
phenylmethyl; and Ry is Cy.galkyl.

Also a special group of compounds are those compounds of formula () wherein A is
Cj.alkanediyl or -C(=0)-; Rs is hydrogen, methyl, Het'C¢alkyl, aminoC).galikyl

35  whereby the amino group may optionally be mono- or di-substituted with C,_4alkyl; R
is C;¢alkyloxy, Het', amino; and in case —A- is other than Cj.¢alkanediyl then R® may
also be Cy¢alkyl, Het'Ci4alkyl or aminoC, 4alkyl; whereby each of the amino groups
may optionally be substituted.



R3 hydrogen, G sal kyl, C2.6al kenyl, arlel- 6alkyl, C3-7cycl oal kyl,

C3. 7cycl oal kyI d - o6al kyI aryl, HeH Het' Cl . 6al | cyI Het 2, Het2C1 6al kBy
wherein Het' is a saturated or 15 partially unsaturated monocyclic- 8 AUG 2005
het er ocycl ayfaypsddsP® or 6 ring nenbers, which contains on«; q b5ss

het eroatom ring nenbers selected fromnitrogen, oxygen or ur ‘and whi ch
is optionally substituted on one or nore;garbon atons. Anot her I nteresting
group of conpounds are those conmpounds o} forml a (1) wherein L 20 is
-0--Cl-6al kanediyl -C(= O-. Another interesting group of conpounds are

tC 202 eI Eorrpguﬂdﬁnﬁfesﬁng grobip of tomphieide ki tifose sofaperialk lof ferdiuyd (1) whir€én-—Acris
- 6al kanedi i n
atomis the g“{’% T%% F%%I?f%@hﬁélog%ﬁq% J@Bcb%t@hﬁ‘?’%wﬁ §
group; Rs is amgmrggm ma:r omnm}y be m&sm@dsa:r +éyt is caghongll RalikS?HﬂJkY and Rs

anmi nod . 6&l ky qwhe, %b%&mcf@pﬁ%ﬁmy bermono-
en

di - substltuted h 4a |n case -A i s -

Cl. 6al kyl oxyo* @@s&ﬁqu%gg %ﬁ('(ﬂa]@gt 2oxy, aryl, Het'C3-4al kyl,
Het ' oxyC - 4al kyl, Het 2C Aal kyl , Het 2oxyCl - 4al kyl, aryl G - 4al kyI , 30

aryl oxyC, - 4ahhymeﬂmtaeéumg@in@aﬂc¢inpomﬁ ai‘crﬂwmﬁmpéundﬁofﬂbm&dh K ndgiein —t hen

R6 is am no, L ﬁié d bl =1 S
C3- 6al kanedrﬁ "?ﬁ‘ﬁ% %& ge Kyl 0X @ﬁebyHeﬁ‘[E oxXy o%té&y,
aryl , Bai Rgtlonall@% eonaaw@fsubmte% @Agxiw Het 2Gi - 4al kyl ,

Het 20xyC3 4al kyl , 35 aryl d 4al kyl, aryl oxyCl- 4a| kyl or am noCl -4a| kyl ;

anr;ab%/ ?aghAﬁ&{hbf"ﬁlt&&tmg gb@y@ﬁodxﬁpdhh@s sefthdikch@®po dﬁl}ids'ﬁ‘ m%@l@nlm?&hy be
supstitute W one I uen e r a

Claal kyl car bBAY %f%l o2 f@»élﬁv %Cs Hcfoamyic,

ar yl oxycar bosajkyl, Hed HetfeHaOC1. qaligpl, e W :Lsa]kb‘l%tWh@szIH \i$ acaturated or

Het 2C3- 444 kYP%rhﬁﬁf M&t&%&eﬁ%ﬁﬁ&y@@ h%éé%c?&@% v§ls 108/ Hﬁg §Bemblebs, WAHcRNd

-A-R6 taken nq er wth h]il ni‘t rogen a ﬁlare attached may
al so for m HefCm§iA% 08H\PTHEP DLCTORGRY g, P ?Pma TORE™ ISR O

I nteresting aﬂfqnmndd&lmeopﬁmmﬂymnmﬂdnuns or fiofd caiborkatommsli yl - C(=0) -
-NRe-Cl-6- 5 alkanediyl-C(O- and RL is a radical of formula Rua. -.P-10b

RiTe\ IV T (bt iﬁt&eétmk grc%p Afti’:ompounds are those compounds of formula (I} wherein L
20  is -O-Cj.¢alkanediyl-C(=0)-.

Another interesting group of compounds are those compounds of formula (I) wherein
Ais Ciealkanediyl, -C(=0)- or C;salkanediyl-C(=0)-; whereby the point of
attachment to the nitrogen atom is the Cj.galkanediyl group in those moieties
25 containing said group;
Rsis hydrogen, C;salkyl, Het'C).qalkyl, Het’C, ¢alkyl, aminoC,alkyl whereby the
amino group may optionally be mono- or di-substituted with C, 4alkyl; and
in case —A- is —C(=0)- then R® is Cirsalkyloxy, Het!, Het'oxy or Het’oxy, aryl,
Het'Ci4alkyl, Het'oxyC 4alkyl, Het’Ciaalkyl, Het’oxyCisalkyl, arylC;.salkyl,
30 aryloxyCj_salkyl or aminoC; 4alkyl; and
in case —A- is Cy.galkanediyl then RS is amino, Ci.salkyloxy, Het!, Het'oxy or Hetzoxy;
and
in case —A- is Cy.galkanediyl-C(=O)- then R® is C, salkyloxy, Het', Het'oxy or Hefoxy,
aryl, Crealkyl, Het'Cyqalkyl, Het'oxyCyalkyl, Het*Cyalkyl, Hef'oxyCy.ialkyl,
35 arleHalkyl, aryloxyCMalkyl or aminoCMalkyl;
whereby each of the amino groups in the definition of R¢ may optionally be substituted
with one or more substituents selected from Cjaalkyl, Cialkylcarbonyl,
Cysalkyloxycarbonyl, aryl, arylcarbonyl, aryloxycarbonyl, Het', Het?, arylC,.
4alkyl, Het]C;..;alkyl or Het2C1.4alkyl; and



wherein Rg is oxo, R oa and R o. are, each independently, hydrogen or

Cl- 4al kyl optionally 10 substituted with aryl, Het', Het2, Cl

al kyl oxycar bonyl , carboxyl, ami nocarbonyl, hydroxy, or ami no opti on8lAUs 2005
nono- or divgglasbdsksit ed where the substituents are sel ect efctfepindrisgal kyl ,
Rua is aryl Cl-4al kyl, or Cl.4al kyl optionally substituted with aryl or

hal ogen and Rub is hydrogen, or Cl_6al kyboxycar bonyl 15 Also interesting

conmpounds ar et hqse erein L 16al kanedi - or -NRg:

Cl . 6al kanedi W ’ 3@8 ﬁ,@ Aaksnpipes aW‘gh&ed‘éqm&?P alt‘B:g %"%ﬂ‘ﬁéma B e
wherein 20 RpoifsmoKet! mﬂ&&@}mﬁs&mﬁmﬂ@mmaagmmxo@tom, is aryl C)Aallcyl
wherein the aryl group is substituted with a halogen and RiIb is hydrogen,

or Cl_6al kyl oxycarbonyl. 25 Qther interesti n conmpounds are those wherein L
is -OC _bal wmmp@)msmmwwhméam @m@sﬂ@c— =Qiner AR§S1-

radi cal of for MU b Rafddi@ “Gﬁ?l =07 &3 Ry is@ rAdikai gpﬁ),'énm 02/ 083657 PCT/ EP02/ 01788
-17- wherein RO is oxo oa and Rlob e hydrogen, Rlla is
i n-fl uorobenzyl and Rllb is hydroy® "*C1. bal kyl oxycar bonyl . Yet other

interesting conpounds are thoseRwhereXq L j.s - O Cl-6al kanediyl -C(=0)- or 5
NRa- C1. 6al kanedi yl -C(=0)- and Rl isw~a ragical of fgymula R Ga% R b (B)
R11b Rg wherein R9 is oxo, Rio. and]Rlob are hydrogen, Rl1l1,, is

m f | uor obenzyl and Rub is hydrogenRkmlO Kt her interesting conpounds are

t hose wher ei '%}g:réiﬁ -0 d -6al kanedi yl -C(=0)- or -NR$- Cl-6al kanedi yl -C(O) -
and R1 is a radical of formula R10a\ , R10b .

Ry is oxo0,
Rioa and Ry, are, each independently, hydrogen or C,salkyl optionally
10 substituted with aryl, Het!, Het’, Cjialkyloxycarbonyl, carboxyl,

aminocarbonyl, hydroxy, or amino optionally mono- or disubstituted
where the substituents are selected from Cj.4alkyl,
Ri1ais arylCi4alkyl, or C;alkyl optionally substituted with aryl or halogen and
Ry is hydrogen, or C;galkyloxycarbonyl.

15
Also interesting compounds are those wherein L is -O-C;_¢alkanediyl-C(=0)- or -NRs-
C)-salkanediyl-C{=0)- and R, is 2 radical of formula
Rina ST
Rlla\ L
T (m
Rip Ry
wherein
20 Ry is oxo,
Rma and RlDb are hydrogen,

Ri1ais arylC;salkyl wherein the aryl group is substituted with a halogen and
Ry is hydrogen, or C)_salkyloxycarbonyl.

25  Other interesting compounds are those wherein L is -O-C;_galkanediyl-C(=0)- or -NRg-
'Cy.salkanediyl-C(=0)- and R, is a radical of formula

LT Ryop
Riia \ -



wherein RO is oxo, Rica and Rlob are bydrogen,-Rila is mfl uor obenzyl and
Rl1lb is tert- butyloxycarbonyl. 15 Interestingly, the conpounds of the
present invention may conprise chemically reactive noieti es capabl~e 846 2005
form ng covad gi)bssponds to localized sites such that said bl dsave

i ncr eased tissue retention and half-lives. The term "chem ca l'y reactive
group” as used herein refers to chem cal ygroups capable of formng a

coval ent bond. 20 Reactive groups wll general |y be stable in an aqueous
envi ronnent whereiti Rb isisxal, Ryctead Riay brexlyydregeosBhe isy t-flenrobesgvietideRuns ity |

group, eith teg?,fg ?ar?a d anhydride, or an imdate, or a

mal ei m dat ee%'}#g?%%;fé”ﬁ xg aly? mng a coval ent bond with
finctionalities such as an am no group, a hydroxy or a thiol at the target
site on for yexafet extéreaing oRpRORIENTS thddb Wiersin Adwi-0-Gigalkanediyl-Q(=8)- or

i ndi vi du in ne reo 0 f form ng coval ent
bonds toa# ocal i zggl{%? @@‘a“%ﬁ ?1%% %P %onen?ﬁpgﬁ@%ml e, such that said
conpound according to the inventiBmhasrRncreased tissue retention and

hal f-1ives. Usually, the covalgpt bowxd that is forned should be able to be
mai ntai ned during the 30 lifetine t e.bl ood copgponent, unless it is
intended to be a release site. A ma| or |advant age"of said new conpound is
the smal | armount of conpound necess Ly tRp WO 02/ 083657 8 AUG 2005

PCT/ EP0O2/ 01788 - 18- rOVIdE gffectlve effec# The sons fgm

advant age ar ¥ Rorts PxByRion gnd Rape i Hygrageny E“H%FT 8H Teld
of reaction hedrogem the reactive entity Y and reactive functlonallty and
the irreversible nature of the bond formed after reaction. Furthernore,
once bound to the nenbrane or tissuye said caonpound agcorgding tQ th

i nvent i ol i s O intgeestang sopmeunds ar¢ those whersids isshy weetkaagyls e P
excretion, and R YalRareiybe (DR ket Reth  radicalpf drmake (i ncl usive of
endopeptldase) activity mhlch usgally h@ads to loss of activity and
accelerated elimnation. " Blood cohp t€" as used herein refers to either
fixed or nobile blood corrponent%“l xed bl ood conponents are non-nobil e
bl ood conponents and i nclude tissue rane reggptors, interstitial
proteins, fibrin proteins, coIIageni pliatel ets, endothelial cells,
epithelial cells and their associatBe nétbrane and nenbranous receptors,
somati c body vﬂeirdnﬁ Rgsmkoenzada 288 &, O hVdrogacRa. BohifRiprobenrydnad Regrptent s,
ost eocyt es agdpg gP%? ts and all body tissues especially those associ ated
with the 15 @ﬁand | ynphatic systens. Mobil e bl ood conponents are
bl ood cobponents that do not have a fixed situs for any extended period of

time, gener almture@ﬁ»ﬁg]gxqeeamgmas JTOfiR present | veation Ntndy teemphike shehicatig
components arg cﬁ% moiches capab?esgp folr:%m%dcovalcnt bonds to localized sites such that said
compound have increased tissue retention and half-lives. The term *“chemically reactive
group” as used herein refers to chemical groups capable of forming a covalent bond.
20  Reactive groups will generally be stable in an agueous environment and will usually be
carboxy, phosphoryl, or convenient acyl group, either as an ester or a mixed anhydride,
or an imidate, or a maleimidate thereby capable of forming a covalent bond with
functionalities such as an amino group, a hydroxy or a thiol at the target site on for
example biood components.

25
Upon administration to an individual in need thereof, said compound is capable of
forming covalent bonds to localized sites, with blood component for example, such that
said compound according to the invention has increased tissue retention and half-lives.
Usually, the covalent bond that is formed shouvld be able to be maintained during the
30 lifetime of the blood component, unless it is intended to be a release site. A major
advantage of said new compound is the small amount of compound necessary to




and are present in the blood for extended periods of tinme and are present
In a mninmm concentration of at least 0.1 gg/nt. Mobile bl ood conponents
i ncl ude serum al bumn, 20 transferrin, ferntin and i mmunogl obul i ns -QAliG 2085

| gM and | gGvoThesdssl f-1ife of nobile blood conponents is prigpgnssgpout 12
hours. The conpounds of formula (1) can generally be prepared using
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repl aced by anether . sui,i abl. ot gct i roup such_as.phtall Q
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i nt er medi at e receptopn somats brdyceells skeletabandsmaopth thusele ellss newrpigl gomperests,

acit d i nda fubbﬁséﬁaﬁgiwsggéo&g&hmﬂsa&ﬂb&pw Etﬁﬁéiall%' _Ii@?[se rz@&ié}ia‘tédnﬁrliﬂa the

i nt ermedi,at e may "be further reacte ! i ntermedi ate ornmul a
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an al cohol such as terft- tglno a _sgsl tfa_ vent suc )
and are present in the blood for extended periods of time and are present 1n a minimum

concentration of at least 0.1 pg/ml. Mobile blood compenents include serun albumin,
20  transferrin, ferritin and immunoglobulins such as IgM and IgG. The half-life of mobile
blood components is at least about 12 hours.

The compounds of formula (I) can generally be prepared using procedures analogous to
those procedures described in WO 95/06030, WO 96/22287, WO 96/28418, WO
25 96728463, WO 96/28464, WO 96/28465 and WO 97/18205.

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, further purified according to methodologies generally known

30 in the art such as, for example, extraction, crystallization, trituration and
chromatography.



di chi oronet hane; thus formng internmediates a-6. Particularly,

internmediates of formula RI-C(=0)-0OH are suitable to further react with an
internediate a-5. 5 Alternatively, internediates a-4 nay be deprot eeﬂeﬂ]ﬁ 2005
with a str uch as hydrochloric acid in isopropan ui tabl e
sol vent sugﬂaﬁﬁw‘rﬁsxture of ethanol and dioxane, thus prg’ﬁaﬁ"ﬂ’d@{%
internmediate a-7. Internmediates a-S can Rg. prepared analogously to the
procedure described for the preparation of intermediates a-6. 10 Schene B
cisoz 11 x Sche®#A(b-3) HZN-A-R6 (b-2) A-RE R N Y-N R2 OTC R4 (b-E)
A-R6 - 8 AUG 2005 WD 02/ 0836578?(?” EP02F01788 21- Internediate b-5 can be
prepared accopeing in schenme A The

am nobenzot hi g ] ated by for
treatment wit sé‘dl um ni trlctl%)aﬂn cnbanatl on with phosphor
subsequent|y with ceaper sul phate and sé®um chlor|de, t
internediate b-6. Internediate b-6 5 nay then be rehg&cgd
internediate of forrmula R1-L-(leaving group) in the prese a base
such as triethylam ne and optionally in the presencg of rREDCo@r an al cohol
such as t-butanol, and in a suitable solvent such ap di chltg_g)orret hane, thus
obtaining an internediate b-8. Internediate L may| further "be derivatized
with an amne of formula HZN A-R6 in a suit@l# sof vent such as
acetonitrile to obtain an 10 internediate bf9.” Altefnatively, internediates

b-6 may first be reacted with H2N- A- R6Becgndl t hen vdot h for miha I-L-(Ieavi ng
group) as is shown in schene B. Internmediftep- V}‘(?mu#_ urt her
reacted with RSCOCI or a functional equivdd e tRere the présence of

a base such as triethylarnine and in a suftable sol wapt such as
di chl or onet hane. Conveni ent | y,‘:F ction is carried out Linder an inert

s-obtai ning an
ith_an

at nosphere. 15 Sche HCI
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The 2-acetamido-6-chlorosuifonylbenzothiazole (intermediate a-2) was prepared
following the procedure described in EP-A-0,445,926. Intermediates a-4 were

5 oprepared by reacting an intermediate a-3, prepared according to the procedure
described in WO97/18205 and also depicted in scheme F, 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
intermediate a-3 is a protective fert-butyloxycarbonyl group. It may conveniently be

10 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 trifluoroacetic acid in a suitable solvent such as dicloromethane. The
resulting interrnediate may be further reacted with an intermediate of formula
R;-L-(leaving group) in the presence of a base such as triethylamine and optionally in



ocN R (c-4) OH(o-1) Ilv~ R2Z OHR4 (c-5) OH - 0 AUG 2005 WO 02/ 083657

PCT/ EPO2/ 01788 -22- An alternative way of preparing conpounds of formJPzaUG 2005
(I') is exenplified in scheme C. Internediate c-i, prepared according

the proceduwe ogiesss7 bed in US 6, 140, 505, was react ed W t N perEPO2/01788

t hi ocar bonyl di i m dazole in a reaction inert solvent such as

tetrahydrofuran, and the resulting intetygrdi ate was further reacted with an
am ne such 5 as for instance di nmethyl et hyl am ne, thus obt a| nin the & cidh

t hi our ea derfheapiesence- ¢f 19&dimethylaminnpropyl)e3-cthyloabedimise b
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a- 6 i n schenfoofula H;-SE-0je3H ardmitatlé gy fietteradeact ovith andntelmeediite #i5di zed usi ng
for exan@e 10 nmeta chl oroperbenzoic acid in dichloronethane. A particul ar

way of prep cet anm, de stifuted,benzothiazo 4 e Nag
schenme D. ﬁgﬂg %ei ‘g’ﬂ% +n’?‘3¥ rPedB rE"h:f'm., repgtfrsel&dé)]ﬁglpl guvdhng t he
procedur e ashxibedﬂmd m iSurenepolpin arawitable solventsush aﬁ\ﬁmxmre of ethanol and

chl or oacetyl &Jaka{e dBus Bfep &Jgi%tmeﬂﬁémeamguemmm PBESRN6E Mbpaedase
such as triethyl ar |ne and asolig&[]foﬁ uch as dloxaeln‘ﬁ er to
er

obtai n an anfRRoSYRY R igropethg dSSGubel Jor s REGH 4iCE of IS A Ay
reacted 10t hSetientelBne of fornula 20 NRaRb whereby Ra and Rb are defl ned as
the possible substituents on an gggho group jn the variable Ro. R2 OH R4

Anot her parti cul m&iﬁ pr epari ng@f%&_ﬁ% s&bstl tuted b ot hi azoles is

depicted in sch
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WO 02/ 083657 Schene E -23 PCT/ EP02/ 01788 Bocce oc.-1 (e-3) T--Rb Ra NRb
Ra (e-5) T Ra Internediate e-2 can be prepared by treating internedi ate
e-1, prepared followi ng the procedure described in scheme A wth a Bohlde2005

such as sody, bonate in an aqueous 5 nedium such as a g/
m xture. The syn%em S steps depicted in scheme E to obt a%ﬁ#o Pﬁé@l ate
e-6 are all anal ogous to reaction procedyjes described in the above

synt hesi s schenes. A nunber of internediates and starting nmaterials used in
t he foregoi ndntemaghatatr-Doan be erepired kacconding dotic ipsedunt deseribedsr shemy Ae

repared acc [ m | ar
Bompounds. Sig mpbp2ihi O iyl IPf B ?%Wﬁ%%?ﬁé%f‘%fﬁﬂ#edz&m
cor r espondi ngvithosordima pititgiin cembingtionwi H@%h%'lc wigh copmer
addi ng an amsﬁﬁahﬁﬁ: aftlﬂrdfﬂﬂuﬁ'l bﬁbhﬁ%l thes gtaihil Qih”ﬂiﬂrﬁe@lafe'ﬂ-ﬁl nhﬁerﬁﬂédihﬁm-ﬁ

The. compotnd & icBSh Ao S i m@%ﬁ%iﬁ?‘#ﬁﬁﬁ% PS8 BRI
accor di ng t o presemcenat shbrse aucldapiricthythniine swheptionaly Bcthermesalcemf EINSGBBII
alcohol such as t-butanol, and in a suitable solvent such as dichloromethane, thus
obtaming an intermediate b-8. Intermediate b-8 may further be derivatized with an
amine of formula H>N-A-R in a sunitable solvent such as acetonitrile to obtain an
10  intermediate b-9. Alternatively, intermediates b-6 may first be reacted with HoN-A-Rg
and then with formula R,-L-(leaving group) as is shown in scheme B. Intermediate b-9
can finally be further reacted with RsCOC! or a functional equivalent thereof in the
presence of a base such as triethylamine and in a suitable solvent such as

dichloromethane. Conveniently, said reaction is carried out under an inert atmosphere.

15 Scheme C
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Pc. NHR2Z OHR4 PG SMe (8-3) RS (S-5) 1) HN, A-R6 2) Deprotection 5 The
benzot hi azol e derivative g-1 may be reacted with chlorosulfonic acid %DE
subsequently treated with thionylchloride to yield internediate g- 2. 8 3095
i nt er medi atvp ofros3esRy be farther reacted with internedi atepgrgpiifihddl N9 an

i nternmedi ate g-4 wherein 10 PG neans a suitable protecting group such as
for exanple Boc,. Said reaction nay be -parfornmed in a suitable solvent
such as for exanpl e 2-nmnethyltetrahydrofuran and tionall.y {n the esence
of a suit abl AniemagieNayat E@PW&E"H@{S oFfermi @fm%ﬁﬁgiwsaﬁ?nﬁp Gen be
react ed w t himerssdiabe-2, prepged hecdrtding asthaptaetird dedetibed S g/bBIOHO6] wasci d
(nCPBA) or i XVRhL xahydr ad (-B/&MDP LAt resence
of a sui tab@ggﬁvmg@‘ﬁc%@“’é- jﬂeﬁﬁa%p[%egﬁa%ydr%&ﬁﬁan I'n g_%ltk’ éno.ﬁd?hgsrseby
produci ng i ntebrehydtofrass agd Beaospltipssintermedintawins fakher geasted rvithy apaming sheh
further deri yakdrziagtande! dmethGREBAHTEe Ofhué Shtaiti thé thihkeRReAviitreVd-2! Halth

I nternmedi ate, g-7 after _.a deprotecti gn reacti.on, | nternedi a{/\kqu-,i - hB AUG
2005 WO 02/ 05’8%5‘?%?@#‘%%32/ Ty §ECLZ08 VIR POPHR H© PERERE L C1g yuct as

I nt er medi at eaceticfamidntihva dRlaining ladenrthipzgle clsriyative e The fadiewving dwo atepasie such
as triethyl aE@kEE ' I ' ggapg;a a:‘?lﬂadi 0, such
as t-butanol, a_ngﬁ%cggélhg(?%b éhdgg vent%ﬁ%ﬁﬂz s di (%ﬁpgrfg{éet [ anag%sqaf%%éd

obt ai ni ng t ha-GciansbarrIAg-18saAesingd, intesmedieta scf ean tegV-eiidiced (usingfonexsmple

particul B§ WaietEhidtbeIBez0i aSidE dRBlReueEismeaccording to the invention is
depicted in scheme H Scheme HR2 (h-2) |[I) depnteclion 2) coupling (h4)

10 15

A particular way of preparing acetamide substituted benzothiazoles is depicted in
scheme D.
Scheme D
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15 {d-3)
Intermediate d-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 obtain an amide
of formula d-2. Said intermediate d-2 can further be reacted with an amine of formula
20 NRaRb whereby Ra and Rb are defined as the possible substituents on an amino group
in the variable Re.

Another particular way of preparing acetamide substituted benzothiazoles is depicted in
scheme E.



T7, HOHHR 2) PG deportation OH OH 1) deprotec ion 2) coupling W H

2) protection 1) RNH2, )I OCqg " *r ~. u Qo N1) NMR.ACN SO'C After
deprotection of the protective group of hh_1 using nmethods known in §RAg6 2005
art, such LN i sopropanol when PGis a Boc group, t ine is
reacted w t‘ﬁégﬁggg?ﬂoxyl ic acid, in the presence of a cou%?frw&gﬁ'&g such
as EDC and HOBt, in an organic solvent sych as diclzloronethane, to yield
h=2. (h-5) (h-6) In one preferred enbodi nent, the carboxylic acid is the
Boa- pr ot ect eScemeEn- Leuci ne. k- 2 is then deprotected as previously

descri bed and react ith chloroacetic acid in t presence of EDC and
HOBt, in dichloro e, to give internediate hh= ich is 20 further
substit ut ed by a gri mary am ne | an organl C soI such as di net hyl
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02/ 083657 PCT/ EFG2/ 9&78& 2% ntermedl a’te n-4 g
nmet a- chl or oper oxybenzoi ¢ agind i n di chl or onet hané to gi gyt he Sul fOXI de
h-5" further substituted by an amine of fornula NHR3R4 jn an organic
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descri bed. 5 The cgms
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Intermediate e-2 can be prepared by treating intermediate e-1, prepared following the
procedure described in scheme A, with a base such as sodiumcarbonate in an agueous

5 medium such as a water dioxane mixture. The synthesis steps depicted in scheme E to
obtain intermediate e-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 F
Rz\ ,__R’\g"\
Bol Bod N
O H

OH
(1) (2)
Intermediate {-2, corresponding to intermediate a-3 in scheme A, may be prepared by
15  adding an amine of formula H;N-R4 to an intermediate f-1 in a suitable solvent such as
isopropanol.



15 peroxoal kanoi c aci ds, e.g. peroxoacetic acid, aikylhydroperoxides, :
tert-butyl hydroperoxide. Suitable solvents are, for exanple, vvater Mlﬁe@ﬁﬁr
al kanols, e.g. ethanol and the |ike, hydrocarbons, e.g. toluene,

e.g. 2-but apeneoszgsd ogenated hydrocarbons, e.g. dichlor ongé-p@p@mﬁsgd

m xtures of such solvents. 20 An interesting group of internedi ates are
those internediates of fornula a-8, b-9.m% d-1 wherein --A-R6 is hydrogen.
Said i nternmedi ates may al so have pharmacol ogi cal properties simlar to

t hose pharmacol ogi cal properties_of the conmpounds of fornula (1). The
present conpSbneaenpamds Aecordies testhg prosentrinyeaHen My eiserbaprypared AREATARES® and
in 25 parti gélpéthddasBepRIT iRSchemaigraceut i cal s per se, in mxtures with one
another or in the form of pharmaceut 'gcgeleéqp&eparations. Furthernore, the
present invention relates to phar macetf preparations which as active

constituents contain an effective dose | east one of the conpounds of
30 fornmula (1) in addition to custonmary eutic® |y i nnocuous
excipients a XI | | ofsoeHs ! mace%tt !;at*‘ p ﬂréﬁ’(s@ss@l |y
contain 0.1 t 5By verght of und®Qf .f or nal @& () . M

phar maceuti cal @y eparati ons can l@@)pr epar ed in a mannef kwown per se to
one of skill in the art. For this purpose, at |east one|{of a conpound of
formula (1), together with one or nore solid or |iquid pharnaceutical 35
excipients and/or auxiliaries and, if desired, in conbipation w th other
pharmaceutical active conpounds, are br ought into a,suitable

adm ni stration form or dosag®. an t hen 5

phar maceutical in human nedicige @rmvet s?t“ﬁadm,ci VO
02/ 083657 PCT/ EP02/ 01788 -27- Phar rragse 2yt cals which cont algg) a conpound
according to the invention can be m ni st er ed F} ¥, parenterally, e.g.,
i ntravenously, rectally, by inhalation, or topiqallyA¥®&he preferred

admi ni stration being dependent on the indivi dual cADeprotegiong  t he

particul ar course of the disorder to be treat Oral adm ni stration is
preferred. 5 The person skilled in the art is r on tfﬂ&e basis of his
expert knowl edge with the auxiliaries whi CH’% )‘_@\[ the desired
pharmaceutical fornulation. Beside solvents,” gée gNag

suppository bases, tablet auxiliaries and other agtiven corrpound carriers,
antioxi dants, dispersants, emulsifiers, antifoanxp, flavor corrigents, 10
preservatives, solubilizers, agents for achieving|la depot effect, buffer
substances or colorants are also useful. Due to their favorable

phar macol ogi cal properties, particularly ttLel *actjvity agajnst nmulti-drug
resistant HV protease enzynes, the corrpd‘tl’n N § i nvention are
15 useful in the treatnent of individuals i e é‘d b antr® or the

prophyl axfs of these individuals. In general, the compaunds of the present
invention may be useful in the treatnent of warm bl ooded ani mals infected

Wi th viruses THEO5Rz6Mias618 & valive 81 ah8H be reacted with chlorosulfonic acid and
subsequently treated with thionylchloride to yield intermediate g-2. Said intermediate
g-2 may be further reacted with intermediate g-3 yielding an intermediate g-4 wherein
10 PG means a suitable protecting group such as for example Boc,. Said reaction may be
performed in a suitable solvent such as for example 2-methyltetrahydrofuran and
optionally in the presence of a suitable base such as triethylamine,

The intermediate g-4 may then be reacted with a suitable reagent such as meta-

15  chloroperoxybenzoic acid (mCPBA) or magnesium monoperoxyphtalate hexahydrate
(MMPP) in the presence of a suitable solvent such as 2-methyltetrahydrofuran in
ethanol thereby producing intermediates g-5 and g-6.

. Intermediates g-5 and g-6 may be further derivatized with a compound of formula
20  HN(Rs)A-Rg vielding intermediate g-7 after a deprotection reaction. Intermediate g-7



by, or depends upon, the protease enzyne. Conditions which nmay be prevented
or treated with the conpounds of the present invention, especially

condi tions associated 20 with H V and ot her pathogenic retrovirusess g AUb 2005
i nclude Al Rg, el ated compl ex (ARC), progressive generall

| ynphadenopat hyl’%}gﬁ as well as chronic CNS diseases cag’giﬁpﬁ&m
retroviruses, such as, for exanple H 'V nggli ated dementia and nultiple
sclerosis. 25 The conpounds of the present invention or any subgroup

t hereof may tieyr tknrke fracted edth as inferhaiisie of fguivia (RiabGeaving rEroumiag the

condi tions. slsehitte: BiteIudPH Flelf1bhindBhA0 Ftr&fally {35 96H PRNncE VIHDG 6F ahhe

system c ad Istration to ecte ects” of an gmpunt effective to
conbat the caiahel Bis aés@arérnﬁse@w T alvarth%lﬁh&at%é&erﬂ@h ;thus

retroviruses phRaaheethelcbipiiind-pls whithse getepduny of fdi@ukqipounds of the pr esent
i nventions30 can be used in the manufacture of a nedi canent useful for

treating conditi,ons asocra d with HV and other th ni_c retrovrruses
1 par 1 cul AT DR EOEN (R B sofp ePPOHGh shep HIRE S HhF 1

mul ti-drug rdepistedm sdikie¥.rus. In a pr ef erred enbodi nent, the [ nventr on
relates to the use of a conpound of faojfheg 35 (1) or any subgroup thereof
in the manufacture of a nedi canent for treatl ng or conbating infection or
di sease associ ated w jh rrultl-drug resi st ant retr irus infection in a
mammal , in particulag M V-1 (nfection. Thus, ventiepsal so relates to
a method of treatd 7(3 Vi r aly dipakect | o (s q’-\ e associated with
mul ti-drug WO 02/0 AUG 20B5winePCT/ - resi st ant
retrovirus infection corrprl sing adm ni steri n i n need thereof
an effective amount d¥”a conpound of formul a ( a subgroup thereof. In
anot her preferred enbodi nent, the present inven |5’ﬁ° ® ates to the use of
formula (1) 5 or any subgroup thereof in the AiTacture of a medi canent
for mhrbrtrngaprot@of a multi-drug resistant re virus in a mamral
[

infected with said U partr cul ar  Hi Vg 1gr ET0Vg rus: *™ anot her

preferred entio er’*a,t' S of formula

(1) 10 or anyrs up°‘t hereof |n PHESFanuf act & ePof &" edi canent for

i nhibiting rrultl-drug alesi st ant retroviral replicaghon, in particular

H V-1 replication. The cojrpounds of the present invention may al so find use

ininhibiting ex vivo sa ontaining H'V or expected to be exposed to

H V. Hence, the present 15 conpounds may be used to inhibit HV present in

a body fluid sanple whi contains or is suspected to c ain or be

exposed to HV. A @O0 f nti retro wpffand a
ia&v& i‘orr—e:—‘r':\-r?}i]r'f?—’I Aapm% @ %, the

conmpound of t“ﬂheﬂﬁr«
present invent# o Pefhates to a ?C?"E’P‘ﬁ’d‘Uct con a,r»rm ng°”(é) a corrpound of
the present invention, %nd (b) anot her

10 0
After deprotection of the protective group of h-1 using methods known in the art, such
as HC1 in isopropanol when PG is a Boc group, the free amine is reacted with a
carboxylic acid , in the presence of a coupling agent such as EDC and HOBY, in an
organic solvent such as dichloromethane, to yield h-2.

15

In one preferred embodiment, the carboxylic acid is the Boc-protected L-tert-Leucine.

h-2 is then deprotected as previously described and reacted with chloroacetic acid in
the presence of EDC and HOBY, in dichloromethane, to give intermediate h-3, which is

20  further substituted by a primary amine in an organic solvent such as dimethyl
formamide (DMF), under heating conditions, then protected by an adequate protective
group such as Boc, to give intermediate h-4.



antiretroviral conpound, as a conbi ned preparation for sinultaneous,
separate or sequential use in treatnent of retroviral infections, i
particular, in the treatment of infections with nulti-drug resi stanﬂ AUG 2005

retrovirusegoolbssesy to conbat or treat H'V infections, or ppigphd)d9ssti on
and di sease associated with HV infections, such as 25. Acquired

| munodefici ency Syndrome (AlIDS) or Al DSpRel ated Conpl ex (ARC), the
conmpounds of this invention may be co- adm nistered in conmbination with for

i nstance, bimteinmetiste hidistreacted withe ivetgschldroperexyeptaic aciésa dighlozumeathans to

sur ani ne, polgmntherﬁufoﬁfawke&&@%umﬁhwbyraia' th@r@f fortGh ﬁmk?ﬁn an
exanpl e, T20,” T1249, SHCGC P

Cco-, r.ecgptor |b|tor uch
as, for exanSrERNICAOIYSIBIUSH a@qug%mwdequggondgw ger#ﬂalgP?IBP% h as,
for exanpl e, if siagsiaedetteragidowl ofihe grotedivy giblP jas previcnslyidderibed.| s, such as,
for exanpfe, AZT 3TC, DDC, DD, DAT, Abacavir, FTC, DAPD, dOTC;

| eotid h f NN h
e For exandis comborpdot il o RS i e o B g1
(tivirapine) formsofoillpwdg aﬂ:l@\ﬂ_rzﬁtocﬂ@eﬂm CONKTLHN 2, mmamcro@apmmts Me,
DPC 961, DPCRGde firn BhSRBAvn Ql? (BB ce FRiRERNddtife &6 iPIch3Re T STaWomdatwn

4" - deam nat ed TSAO RNASeraE hlb tor% such Zﬁ for exag) SP1 i';f{
PD126338; TATSACHAR Biay g &@ﬁca@ 1Ot BY dcaghpe dbe piting gaptenal of fo
i Nt egr ase0i niwith hmapprommh ofgapicl @t inepganipl I;EroﬂldeYO&@ﬁﬁ)pna‘tb xﬁ&g&ﬂe,pMasase

I nhi bitors, o xag‘?, alkégk gg

saqui navir, i na\7| r; { %ﬁm%ﬁg%@%z GWHBP@(%?{& ETBIS% 684,
VO 02/ 083657 pemsrdsfw CFroxpdsp potFsvm. wmti%papaﬁwﬁe OTEEBIG RSTOXHIGS 450,
L 756425, PDH@B&ﬁaprBNléeﬂO&QJa%ﬁls sOtly 89 St ataluqﬂe Befifinbtdrsuperoxsiccatidisr hilor

exanpl e, cast x LI in de a
syner gi st | c esﬁ?”séﬁ?@?ﬁ \C&%]r%%rb v?ﬁ%&olmnf%ccgl v%t y a 8’%%%%%C| X gd‘%{d

synpt ons 1fay pewxpalkennie agi s@k&tmr@@m eeidy @Barthydropetoxidepaedd tert-butyl
conpl r6dt)e| yt Therop @r?ﬁwnfﬁn@ﬁlegbllea?é 8¥eC fUr dxﬁhiﬁlgt wafer Weradlﬁﬁmtlbee%deﬂlﬂxhdlt ELEd
i n conbi natign ul at ors ropiri ant i human al pha
i nterferon aﬁ{’iim%‘ﬁ h“"r E%%gb% ﬁ[%nﬁoﬁlgﬂgn@tﬁﬂ% |ehgn?3’f“ 1é‘T”o tgg and
nal t r exone) mmmn%sgécyo;mwmmdlmmsﬁmmmys , vacci nes or

hor nones (e.g growh hornone) to aneliorate, conbat, or elimnate HYV

i nfectiopoandhy inferS¥AR LR of iEmRRiaRE e tﬁgé@lﬂﬂeﬁh&ﬁét%tﬁﬂﬁlﬁh assowwi of
the present | vention_are m xed vm h, 15 su able ad w such

exci pi ent s, Pi#Rs §,hy - dPrdeinfmed] ng%ﬁ??aﬁ?b&’ﬁ’é
customary neuammutmsrshmlaxh@t]:ms& ptmhhmcodxrgmahpsmmies oﬁthéommpqumlsloflfoamutae(ﬁl ets,
coated tablets, hard capsules, aqueous, alcoholic, or oily solutions.

Exanpl es of syt Qeﬁt&{ Ot“ﬁ‘ate 85 De W& &“{H:&%ﬁbbl%feréﬁi?arcaﬁmﬂ?%ﬁ%um

car bonat e pOt assi um act ose, 0osé
particul &, ®8riculs i wnaquﬁsmhﬁ%na@awalsw m ap Apsfres WiknpRa@other of iythe
form of pharmaceutical preparations.

Furthermore, the present invention relates to pharmaceutical preparations which as
active constituents contain an effective dose of at least one of the compounds of
30 formula (I) in addition o customary phanmaceutically innmocuous excipients and
auxiliaries. The pharmaceutical preparations normally contain 0.1 to 90% by weight of
a compound of formula (I). The pharmaceutical preparations can be prepared in a
manner known per se to one of skill in the art. For this purpose, at least one of a
compound of formula (I), together with one or more solid or liquid pharmaceutical
35  excipients and/or auxiliaries and, if desired, in combination with other pharmaceutical
active compounds, are brought into a suitable administration form or dosage form
which can then be used as a pharmaceutical in buman medicine or veterinary medicine.



20 out both as dry and as noist granules. Suitable oily excipients or
sol vents are vegetable or animal oils, such as sunflower oil or cod 'M’efuns
oil. Suitable solvents for aqueous or alcoholic solutions are wat ef B b

et hanol , sygghaskst i ons, or mixtures thereof. Polyethyl eg,%rg?xﬁﬁg@hand
pol ypropyl ene glycols are al so useful as further auxiliaries T0r —~other

adm ni stration forns. 25 For subcutaneougyor intravenous adm nistration,
the active conpounds, if desired with the substances customary therefor
such as sol ulFthhimeseaticalsnmihéchf jcontsinop ¢ampovad aceonding de i the, inyentiopr eARgRE i nt o

sol ution, susPGRBELARd 6fall§TYlafdnfRally] NEg CAIRAHRGEIPS rectllyMHyA ifillalatied) ol SO
be |yophilized.and the |yophilizates opfai ned used, .for .ex le, for,30 the
product i on oftoﬂl?ﬁ%c Frefered admunshation being ﬁ?ﬂeaﬁ"]:%“t o g @S}Vé‘?"gqgf’ﬂ?%r&%s thee,

for exanpl e, patiilar courke/si the digtidal todeltieated.s Ordl atministratiah ¢xofrefesred.e. 9.

et hanol , propanol, glycerol, in addition also sugar solutions such as

gl ucose or ni.tol sgoluti.ons r alternati vel 1.xt ures, of :the varhaous
sol vents nerrlrt?[i%(?r?gﬁ.on:?gmgéi]‘?ré}bq@Pﬁhpmgﬂt%%gﬁsf%ﬁﬁ& onso“fl?_)dr%em%r?h
adni ni st r at i enxiliarieshwhfahr ateosuitableofoo|the desired pphagmaceptical { fgrmulpdens| Seside
Their physi ol aneay gifasﬁ°ﬁ’?m%a"%%é“’°@??@§i‘5’*’%a§&5h o e e
eir physi ol ogi ca .ol er salts.in a raceutical |y, accept.abl e
sol vent, suc o é‘i’a SofatRatcapt %WWX%&@ ssé’?}?ﬁ“?ﬁl%ﬂ'ﬁ%‘ﬁ“ﬁ?‘“&
r equi r ed,10t hereskontivdsasolohilizem, agents fod dichievinglal §epob rffactn bofferesubstances or

phar maceutic Gg%gg L afdl ch as WD 02/083657 - 8 AUG 2005
PCT/ EPOZ/Ol?%g1 - -Arsb%s?g%?%ts, enul sifiers and stabilizers as well as a

propel lant. Such a_preparation customarily contains_the active conpound in

a concent r at ilyI¢ tor bt daynrakle rbaenseolpgicat propsuies, pastigiacty thgiragctivity dgainst
appr oxi mat el ynQtiAniPredistDHIVRE@&ise efzyhies, Ahéldmpamas bpdhe proshe isehtidh dret y

and/or t stahilit f the, ¢ ounds .of f | ) el har maceut.i cal
conposi t hgnsmlbéfd %atiée %gaggx%&gﬂf%gﬁ%ﬁgfst#e%t%ﬁ)%@_ ém%for g]re I%‘-’Igh)y(ﬁ:af‘;%s- 6%%?(5 rins
or their derindividvas. In/general,dhe shmpennds of e preseat svisotion may beryselgl i thee

Sgl ubi I'i t%' _ arhlﬁiaé@ﬁeni BE waia bl i '6ddfe§ aﬂ%nhaw‘iﬂfe@%ﬂﬁﬂtﬂm &s@% wheded@Hlidterck ks Rdiated

phar maceuti c cqnposi tions n the preparati 0 €eQus . conposi ti ons,
Badi 11 on sal 23 8 SERES WPRe fhe Fplerts B3yt CIPERTE, FBRL JHREE S SarEa e due
to their incrsatddvitiathercosyioubds of the prgsemt dpvantive, espedidiesanditiops assecigted, 0-
mor s of Che. N v B bR R S e e
are substit uRégcﬁn \éW%s?”g’SIWﬂ hzed, Wxipgﬁ‘f“gf’?ﬁwm’ asef”ﬁbl 2%f Q%ic &gg

i sopropyl, e.digeaseanciosddybyreethyplimbesd siich- £8D;foh pxhnapdy CIlVainegdiatedpdantantiall aad| vy
hydr oxyet hyl mﬁﬁﬁ%@é]ﬁfb@ﬁpw or hydroxybutyl; carboxyCl-6al kyl, particularly

car boxynet hyl or” carboxyet hyl; C . 6al kyl carbonyl, particularly acetyl; Cr-

6al kyl oxycar bonyl d . 6al kyl or carboxyG . 6all cyl oxyQt 6al kyl articul arl
y yZS ’I‘heycompounds' o% the present invcr%ico;n or any su){)grouil) théreof mg/y tzher%fore be used Y

as medicines against above-mentioned conditions. Said use as a medicine or method of
treatment comprises the systemic administration to HIV-infected subjects of an amount
effective t0 combat the conditions associated with HIV and other pathogenic
retroviruses, especially HIV-1. Consequently, the compounds of the present invention

30 can be used in the manufacture of a medicament useful for treating conditions
associated with HIV and other pathogenic retroviruses, in particular medicaments
usefu for treating patients infected with multi-drug resistant HIV virus.

In a preferred embodiment, the invention relates to the use of a compound of formula
35 () or any subgroup thereof in the manufacture of a medicament for treating or
combating infection or disease associated with multi-drug resistant retrovirus infection
in a mammal, in particular HIV-1 infection. Thus, the invention also relates to a
method of treating a retroviral infection, or a disease associated with multi-drug



car boxymet hoxypropyl or carboxyet hoxypropyl; C] _6al kyl carbonyl oxyCl_6al kyl ,
20 particularly 2-acetyl oxypropyl. Especially notewrthy as conpl exants
and/or solubilizers are P-CD, randomy nethylated R CD, 2, 6-dinet hylﬂ_ﬂ@{lﬂﬁ
2- hydr oxyetvap 248368, 2- hydroxyet hyl -y-CD, 2-hydroxypropy! - ¥ctEpitdiss

(2- car boxynet hoxy) propyl - (3-CD, and in particular 2-hydroxypropyl-o0-CD
(2-HP-(3- CD). 25 The term m xed et her degotes cycl odextrin derivatives
wherein at |least two cyclodextrin bydroxy groups are etherified with

di fferent grtasistant tattoviags infastion gemprising admidistexing b  pamnaal do mged therpet 1y . 30
An interesti B alfouhiQft AbAbbil ATEmRILATOL 2 6BERAHMISedfn conbi nation with
a cyclodextrin or a derivative thereof has been described in EP-A-721, 331.
Al t hough the_ fornul atjons described therein are wth antifungal actjve
i ngredi ent s, It arofhes peefergri-amBodiment dthe preseny AP R ﬁwwg?@%%o@hds of
t he oY Iese?t bﬂm@&bgl@pp_ﬁweoﬁ'ﬁ{mhﬁhgﬁﬂﬁnemai&mmfb@ﬁﬁ?ﬁiﬁﬁg?pﬂﬂéaﬁé ofil arly
sui tabl e for _orgl. m.nistration and _conpri. a apt i.f ungal. as . ve

i ngredi ent, 5%"’3{; (ﬁrgﬂ?ta%tr{%ﬁ%‘?m&n %%ﬁ%&éﬁ?ﬁ@gﬁmgr@é’ﬂ%ﬁm‘?\??ﬁ@@#ﬂeof
as a sol ubi | BA¥r] regmvispueous aci di ¢ nmediumas bulk liquid carrier and an

al coholic co-solvent that greatly sinplifies the preparation of the

cONposi ti on. 1Pl dher pREEAELNRRIMERYhE biler GuveRRGtEichites B itk BR| o fctiiuga

addi ng phar maceut | y . accept able sweeteners and/or .fl avors. .0 %83657
-31 - 8 MG ohawy phrefindbs meREactu, é@@ﬁ%@t@“@%ﬁ’&v‘g"

sol ubi l'ity otesidtmt estimpivalreslicafiod, irepgatiad@rHIV-1 pepicdtioan i n phar naceut i cal
conpositions are described in W-94/05263, PCT application No.

PCT/ EP98/ 017 RrouaR? 44 , le rpo Q in by
reference. I\/bﬁa'g cfz:)n par i%ﬁ&%rﬁggﬁg\%b‘?%é%%gﬂaﬁo%%%gg&%agl %’ZﬁtP%lrgirgfg?&eog in a

phar maceut i c §2mples ppeisiningo HI¥ oofpexnseied ta benexnosedite JHM. y Hameacthrvirefibunt

]9f palr ti z;!ral ;es w&p&mﬁi ni¥g Hefusad tcﬁﬁlﬂb&liolﬁ\sﬂ%@l @ha swp:aﬂilﬁiaisagplea&hglaa esmgasind of
ormul a , a b ne or_.nor ceutically acceptable
wat er - sol ubl 3r%gﬁ“?ﬁ‘r°§pﬁn%ém?n§$%$§°§%q€mi spersion” defines a systemin a
solid state (as \%ﬁgoseq to a liquid or gaseous state) conprising at |east
two conponentdso, wheraibinaiva eformpoicstrovirel campoved ged amempoond bééw prossnt y
E Er oughout t E&Weﬁﬁ!i&%atﬁﬁ?ﬁ@iﬁeﬁ a%e&&ﬂ@t .Oflﬁﬂﬁ,ﬁhe Wﬁ:kﬁv&gbﬂhﬂh@ﬂﬁ%&cﬁl faha Of

e conpgQpents is, such. tha e systemi em cal .y apd physi
uni form 89 hEFIE FERETFRE, (9h durompouDin et 468 mrsent diyAtCE 480 Bl i Hitef
t her no- dynamniiretrovitat hcompeuhd, dasd 2 spentanednpieparatidne foreshmnitamspul, asepetaied or

sol ution". SQbilnGQl kiR Haifeit oP FAIRIELRRRYS G2 patitahe D e SR Rnt BE
conponent s tti}]efrel n are us&ig o readi |

ections with m resistant” retroviruses. Thus, to combat or treat HIV
infections, or the infection and disease associated with HIV infections, such as

25. Acquired Immunodeficiency Syndrome (AIDS) or AIDS Related Complex (ARC), the
compounds of this invention may be co-administered in combination with for instance,
binding inhibitors, such as, for example, dextran sulfate, suramine, polyanions, soluble

CD4; fusion inhibitors, such as, for example, T20, T1249, SHC-C, PRO542; co-
receptor binding inhibitors, such as, for example, AMD 3100 (Bicyclams), TAK 779;

30 RT inhibitors, such as, for example, foscarnet and prodrugs, MIV-310; nucleoside
RTIs, such as, for example, AZT, 3TC, DDC, DDIJ, D4T, Abacavir, FTC, DAPD,
dOTC,; nucleotide RTIs, such as, for example, PMEA, PMPA, tenofovir; NNRTIs, such

as, for example, nevirapine, delavirdine, efavirenz, 8 and 9-Cl TIBO (tivirapine),
loviride, TMC-125, TMC-120, MK(C-442, UC 781, Capravirine, DPC 961, DPC963,

35 DPCO082, DPC083, calanolide A, 8J-3366, TSAO, 4"-deaminated TSAO; RNAse H
inhibitors, such as, for example, SP1093V, PD126338; TAT inhibitors, such as, for
example, RO-5-3335; K12, K37; integrase inhibitors, such as, for example, 1. 708906,

L 731988, protease inhibitors, such as, for example, amprenavir, ritonavir, nelfinavir,
saquinavix, indinavir, lopinavir, BMS 232632, BMS 186316, DPC 681, DPC 684,



bi oavail able to the organisns to which they are adm nistered. 20 The term
“a solid dispersion” also conprises dispersions which are | ess hompgenous

t hroughout than solid solutions. Such dispersions are not chenmically ppg@ 2005
physi cal I'y wgghb®6és t hroughout or conprise nore than one p F 2?1?51

wat er - sol ubl e polyner in the particles is conveniently a polyner that has
an apparent viscosity of | to 100 nPa. s,yhen dissolved in a 2 % agueous
solution at 20C solution. Preferred water-sol ubl e pol ymers are

hydr oxypr opytipraeaviy| AGI T4, dOBE 450, HPWZSS@D]PB@O;&%NHgN@wﬁt giysosyldtignee of

substitution; Starto [g%,g fgxﬁg yl nol ar
substituti onuﬁ o%%ﬁ%ﬂtmof%g&&oﬁg%gut .0 aré ra g&i\?\gt er soluble.
Met hoxy degree of substltutlon refers to the average nunber of methyl ether

groups pr eseihe sembingtign may povide apmergiftictgitect avhenshys wirahgnfestiviy, and its

- Hydr oxy- r opshciat¥dl 3jmpidast ithayt RN pr&eRted, tsabithfiaBy e iakiCed)U b edlingihateB| es
of propyl-ene OX|]|d &]\Ahl C 35 have react ed with each anhydrogl ucose unit of
| e.

the celiul os& The particles as defined herei nabove can be
prepared by first preparing a solid dispersion of the conmponents, and then
optional | y giThadomgowrds rif Itlidprgehhatrenﬁbﬁpmyalsnrbe adMifiRtefd 36 5FmbinGiciUGER 005
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di spersi ons .ﬁﬁ%‘] u%mngﬂ%r% trg@%ﬁa g%ﬁr%mg&yalhﬁ% ané SO E@%%Ogly IL-2,
evapor at §®n, methienag enkephalin bra,t PrieyoR Alphe rang dialtieroR) Entibietipile. Soedeatsmiding ent

L o formul a}g els‘ottﬁoﬂafeﬁ 8AtciA&ROMMAENds etghgoﬁrgf Hblﬁfor?eﬁ tefaumafﬂm , Gofbat)airch
ave a surfacg sor on the surface thereof in an anount
sufficient tSEIHWﬁ‘?%W”EA%@FﬁB@%fWP&Wage particle size of less than 1000
nm Useful surface nodifiers are believed to include those which

physi cal | y a8itese ora) adhanisgatiohafomm,sonipieendsnef the presentr invendiga rare ixeddwithot
chem ca:c hy El%i&%ﬂ@aéd:ﬂﬁret@%bﬁﬁéé&iﬁé:ﬁsﬁ&ﬁﬂémoﬂﬂﬁﬁﬂﬁ% Snd broh fby@éﬂnﬁ't?rsl
can prefera e selected fro ni.c. a nor | maceyti ca
exci pi ents. E 9%@}‘158 %&‘“‘E}ﬁ%‘?&f@ g%% ar?ﬁ‘ﬁ’g%‘ﬁlcﬁﬁe i ght
ol i goi ners, mm,diar@tpapdules,saqwms Silnohalm, anviy séntidrsr rFedmlﬁsfo&smtabtqidbﬂti ers
i ncl ude noni eaieraRd il '&ﬁl@mﬁéﬁhﬁ%ﬂ&ﬁ%ﬁ(@m@ Ceutl?ﬁf@m@}m@seﬂay of

formulating t resént . co S I'nvol ves har osi fi.on
wher eby t he §F’\$€'§mf’ré 35 SORE Yr55Byr g}@epqaﬁe FREANON; A0 BB CYRER s and

app! yi ng2@ hi sutiboth as dryamd as awmidt gfamhles. oSwdtablearily esaipidntslm'ad&mts afeusgstaldedi ng
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o ac o e Sl SEKRGER L P SRS e
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rounded or s Wb@reﬂg@ne@ycels dold poBypRpelcha glytolk Breailsoduseful as finther auxiliaries for

other administration forms.
25 -

For subcutaneous or intravenous administration, the active compounds, if desired with
the substances customary therefor such as solubilizers, emulsifiers or further
auxiliaries, are brought into solution, suspension, or emulsion. The compounds of
formula (I) can also be lyophilized and the lyophilizates obtained used, for exampie, for

30 the production of injection or infusion preparations. Suitable solvents are, for example,
water, physiological saline solution or alcohols, e.g. ethanol, propanol, glycercl, in
addition also sugar solutions such as glucose or mannitol solutions, or alternatively
mixtures of the various solvents mentioned.

35  Sauitable pharmaceutical formulations for administration in the form of aerosols or
sprays are, for example, solutions, suspensions or emulsions of the compounds of
formula (I) or their physiologically tolerable salts in a pharmaceutically acceptable
solvent, such as ethanol or water, or a mixture of such solvents. If required, the
formulation can also additionally contain other pharmaceutical suxiliaries such as



hydrophilic polynmer and an antiretroviral agent and (c) a seal -coating
polymer layer. 25 Materials suitable for use as cores in the beads are
mani fol d, provided that said materials are pharmaceutically accept a lﬁ]ﬁalﬂﬁs

have appr opweo aiessgdnensi ons and firmmess. Exanpl es of sucpc-[r,% 1 dsS are
pol ymers, inorganic substances, organic substances, and sacc arldes and
derivatives thereof. 30 Another aspect Qfp.the present invention concerns a
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The term mixed ether denotes cyclodexirin derivatives wherein at least two
cyclodextrin bydroxy groups are etherified with different groups such as, for example,
hydroxy-propyl and hydroxyethyl.

30 An interesting way of formulating the present compounds in combination with a
cyclodextrin or a derivative thereof has been described in EP-A-721,331. Although the
formulations described therein are with antifungal active ingredients, they are equally
interesting for formulating the compounds of the present invention. The formulations
described therein are particularly suitable for oral administration and comprise an

35 antifungal as active ingredient, a sufficient amount of a cyclodextrin or a derivative
thereof as a solubilizer, an aqueous acidic medium as bulk liquid carrier and an
alcoholic co-solvent that greatly simplifies the preparation of the composition. Said
formulations may also be rendered more palatable by adding pharmaceutically
acceptable sweeteners and/or flavors.




25 A mixture of 1.56 g of internediate a-3 (R2= H and R4 = - CH2- CH2- NH- ( 2
pyridinyl)) and 0.59 g of triethylamne in 50 m of dichloronetbane was
stirred at OC. Then 1.25 g of 2-(acetyl anm no)-6-benzot hi azol esul f orgl AU 2005
chloride, wggy g and the reaction mxture stirred overnight, af -room
tenperature. After washing with water, the organic 30 |ayer "was separat ed,
dried and the sol vent evaporated. The brgwn solid obtai ned was

re-di ssolved in nmethanol at 70C, cooled and filtered off, vyieldi ng 1.9 ¢
(75 %9 of internediate a-4 (R2 = H R = -CHz-CHz NH (2- pyr|d|n ) and
-A-R6 = H). \@he2t@88EETt ways to Snbige: FBOSIuIHL 0% caTEsnds of the prase’t of 6
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| ayer was dried and the 5 sol vent evaporated under reduced pressure,
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di chl or onet hane was stirred at roomtenperature for 24 hours. Solvents
wer e evapor atFEg teo"d dotid Sperbiond e adyses i @dblsd sthiedak opiromtthaﬂithdair 70C,
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f 20 dichl ane, stLrred
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184 ng (26% .of c 0 31. Mass s ral daj = 702
Exarpre 3 AEDATLT bGP EeBiTT I S el Eo BT
The term "a solid dispersion” also comprises dispersions which are less homogenous

throughout than solid solutions. Such dispersions are not chemically and physically
uniform throughout or comprise more than one phase.

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

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

hydroxypropyl molar substitution from about 0.05 to about 3.0 are generally water

soluble. Methoxy degree of substitution refers to the average number of methyl ether

groups present per anhydroglucose unit of the cellulose molecule. - Hydroxy-propyl

molar substitution refers to the average mumber of moles of propylene oxide which
35  hbavereacted with each anhydroglucose unit of the cellulose molecule.

The particles as defined hereinabove can be prepared by first preparing a solid
dispersion of the components, and then optionally grinding or milling that dispersion.



A mxture of 540 ng of internediate a-5 (R2 = H R4 = -CH2-(2-pyridinyl)
and -A-R6 = H), 271 ng of
1-[[[[(3S, 3aR, 6aS) +( 3R, 3aS, 6aR) - hexahydr of uro[ 2, 3 b] furan- 3- - B AUG 2[][]5

yl ] oxy] car bwoybhsesyd - 2, 5-pyrrolidinedione and 101 ng of tpi-@hdpyi,@Hasgne 1N
m of WD 02/083657 - 8 AUG 2005 PCTIEP02/0 1 788 -35- di chl or omet hane was

stirred at roomtenperature for 24 hoursgp.The reaction m xture was then
washed with a Na2CO3 sol ution and brine. The organic |ayer was separated,
dried and th¥asovs éevhniguesexistt &4 prepayinge soliu dispersiopt indluding ipyelt-extrusion,
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Propyl]-carb c gﬂrt y ranf 985 fkia0ed “.%
and 17.76 ¢ g:@trl etﬂ mjong bﬂr#j %ﬁ‘oﬁ%&gh gr%%. 'ﬁmne |s stirred at OC
for 20 ni nut Bdfifgeinc ﬁé?lim&?ﬂ%%@% surfagtapts. g of
2- (acetyl am no) - 6- benzot hi azol esul fonyl chloride was added in small

por t i ons1:ndYieheanathet Llh&rééﬁ,ﬁ% o ostfofmﬁﬁuﬁg the OffedeBITRBMPbLKE Rolved AOUTS.
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After washin % HCl sol.utio r at ed od| um car bonat e ution
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2005 PCTIEPO2/0 ]788 -36-

Said beads comprise (a) a central, rounded or spherical core, (b) a coating film of a

hydrophilic polymer and an antiretroviral agent and (c) a seal-coating polymer layer.

25 Matenals suitable for use as cores in the beads are manifold, provided that said
materials are pharmaceutically acceptable and have appropriate dimensions and
firmness. Examples of such materials are polymers, inorganic substances, organic
substances, and saccharides and derivatives thereof.

30 Another aspect of the present invention concemns a kit or container comprising a
compound of formula (I) in an amount effective for use as a standard or reagent in a
test or assay for determining the ability of a potential pharmaceutical to inhibit HIV
protease, HIV growth, or both. This aspect of the invention may find its use in

phamaceutica] research programs.
35

The compounds of the present invention can be used in high-throughput target-analyte
assays such as those for measuring the efficacy of said compound in HIV treatment.



was stirred at 50C for 22 hours. After evaporating, the salt was treated

W th saturated sodium bicarbonate solution and extracted with

di ehl oronet hane. The organic layer was dried, the solvent evaporatedgayg 2009
the resi dueypyniosdsefl on silica gel eluting with 3% nethan ThPo2/01788

di chl oronet hane yielding 18.36 g (72% of internediate b-5 (R2= H and

R4= isobutyl). A solution of 1.81 g of sgdiumnitrite in 10 m of water was
added over a 40-mn period to a mxture of 9.80 g qof internmediate b-5 (R2=
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hours. Afler ané\ﬁam %fec%@b@é gttt thesghags ‘H?‘égtsaﬁiﬂén iyidgalc yde
product was Redpohii®ehedsof the hinfian &einnﬁﬂué bél geated ind20h wheth@ tthathedapy hs acute
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compound 29

Ppad = QT ef gorpound\29. .

/

A mixture of 1.56 g of intermediate a-3 (Ry= H and Ry = -CH,-CH,-NH-(2-pyridinyl))
and 0.59 g of triethylamine in 50 m! of dichlorornethane was stirred at 0°C. Then 1.25
g of 2-(acetylamino)-6-benzothiazolesulfonyl chloride, was added and the reaction
mixture stirred overnight at room temperature. After washing with water, the organic
30 layer was separated, dried and the solvent evaporated. The brown solid obtained was
re-dissolved in methanol at 70°C, cooled and filtered off, yielding 1.9 g (75 %) of
intermediate a-4 (R; = H, R4 = -CH;-CH2-NH-(2-pyridinyl) and —A-Rs = H).

25



described in US 3, 265,711), 3.78 g of disuccinimdyl carbonate and 1.50 g
of triethylamne in 30 m of dichloronethane was stirred at room
tenperature for 24 10 hours. After washing the resulting solution Wi'tﬁ‘&Uﬁ 2005
saturated 3vdo083BsTcar bonate, the organic |ayer was dri edpengpédnarssol vent '
evapor at ed under reduced pressure to give 0 52 g (38% of ( trans)- 1 -[
[[[4-(dinmethyl am no) - tetrahydro f ur an- 3-9#)
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silica geb ebmlNemtgpv\apdrhted%dér mdmdlmessmeZﬁeldmw G)rg)cmmamfemeymedmtbmgﬁ 0.14
43% of CWD ﬁ-ﬁe% t 677 (M- Exanple 7:
I%r(epar/()ati on cgi?rpoun }i%/g%gonpo rﬁaﬁfgg@aﬁd&% To a sol Eltl l(;?’l of g?83 g of
internediate b-6 (R2= H and R4= |sobut%ﬂ£ in 20 nl_of acetonitrile was
added 0. 40 gAomixgrenf §68i swefdnteunsdigy 201 HeRs THEH- 5N HdA-pradinyR efd r ed
at 80C for 4.Rqys AL SVAR %Bmsﬂgaf,&qasmakméﬁhymgﬁop@mdn-s-

\F/)vir Sﬁsg{ ﬁw;gg’]ggrod#ct lj/va}s{]g\éﬁs gq(}dl um car.bon EI?’F extract ced

pressure anddpseribed BOWEIPOET417) ancb&BEigsaf eiet]wlangnmnt]l’j m%ﬁﬁlclﬂmmmeﬂane was

di chl or omet hgfigeq Yt %diﬁﬂanga%egfé@ offs. 's %@ﬁtﬁ%@t&a FRatéd (@BE3nélsolRf=
i sobutyl and :A: 1-pyrro dlgg mxture 0 ?

i nternedi ate Btaﬁn F@“ 18 Gk W“@W? =—Y‘f}3ﬁ“gc9f]3cﬁ nyl))
0.24 g of 1-[$9%) &FeoBmpSuthE). mgspgmhabdaumﬁa&%7ﬁ]m+}a)1-3-yljoxyj 35
car bonyl i®xy]- 2,5-pyrrolidinedione and 0.10 g of triethylamne in 20 m of

WO 02/ 083657 m% é%ﬂ%moggflcﬁﬁgg&%yw -38- dichi oronmet hane was stirred

at roomterrpé'r‘a_me fo I nours. ATter evaporation of dichloronethane
under reduced pressure ¢ crude product was purified on silica gel
eluting with mia in dichloronmethane, yielding 0.54 g (88% of

i nternedi ate R4s04 sobut yl ,ﬁ-A-RG = CH2CH2- (1-pyrrolidinyl) and
aRy- hex :;@M]furan 3 yl]oxy]carbonyl). To a

LR 5 [[($R]
sol ution of O. Cg of inter % %H(RZ H, R4= isobutyl, A-Re =

CH2CH2- (1- pyrrolidinyl) and
[[ (3R, 3aS, 6aR) - hexahydr of ur o[ 3¢ -b]qu“&'PP“'S‘3§/I]oxy]- car bonyl) and 0.16 g of

triet hyl ani Ne, initd oms4@£1gcbfqﬁth@mm AR, SR, -@121(2 2oy SR JI'EA%\A@S
added 0.22 g I-Bf 155 etgy of te‘l}lb%gngf ]9§‘fnt1ge of ibd dnﬂ)l mg og%wti))?l enreai}; = f
20  dichloromethane, was stirred overnight at room temperature. The reaction mixture was
then washed with a Na;COs solution and brine. The organic layer was separated, dried
and the solvent evaporated. The residue was purified by preparative-HPLC, yielding
184 mg (26%) of compound 31. Mass speciral data : m/z = 702 (M+H)

25 Example 3 : Preparation of compound 33
@ﬂn’sil‘ Ui—y—c—crﬁ
CHy
- compound 33

A mixture of 540 mg of intermediate a-5 (R = H, R4 = -CH3-(2-pyridinyl) and ~A-R¢ =
H), 271 mg of 1-[[[[(35.3aR,6aS)+(3R,3aS,6aR)-hexahydrofuro[2,3-b]furan-3-
yljoxy]carbonyljoxy]- 2,5-pyrrolidinedione and 101 mg of triethylamine in 5§ ml of



2 hours and washing with water, the organic |ayer was dried and evaporated
under reduced pressure to give 0.50 g (87% of conmpound 19. Mass spectral
data : mz = 744 (MtH) 15 Exanpl e 8. Preparation of conpound 16 To - AUb 2005
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30 acid was added a ,sol 4T bromne in 10mM acetic acid. After
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wi t 00 mat ol_in.dichlor i

i nt er medi at e 2B¢ QQ’ (Pﬁ%; Gapon Otng"x}{]?‘xﬁ) 2eh %ﬂ%%grlﬁn)fﬂ&rreaaléﬁgvedlﬂ (R2=
H R4= i sobutvgdup, G[‘l'@lacg;egﬁs phasp [ Wis( sﬂr@gg@ B’AIR dichloromethane. The combined
hexahydr of ur gl zni PHakél Wl c&a&ﬁﬁwmm%w&ha& Buiddr 9 Eitomaed gﬁ%ﬁ y0. 67
g of 10 él ew@rﬂ%ﬁ@gog g1 of di hI oronet hane was stirred for ours at
roomten‘ﬁ; e @rﬁ?"é‘aﬁ t was directly purified on silica gel
eluting with 5% net hanol | n di chl oronet hane, yielding 0.80 g (39% of
conpound 16. Exzmpid ®: B dpegfapmpoum¥ Séconpound 27 15

compound 56

A mixture of 19.66 g of [2R-hydroxy-3-((2-methylpropyl)amino]-1S-(phenylmethyl)-
20  propyl]-carbamic acid, 1,1-dimethylethy! ester (described in W097/18205) and 17.76 g
of triethylamine in 200 ml of dichlorometbane is stirred at 0°C for 20 minutes under
inert atmosphere, 18.72 g of 2-(acetylamino)-6-benzothiazolesulfony!l chloride was
added in small portions and the mixture was then stirred at room temperature for
2 hours. After washing with 5% HCI solution, saturated sodium bicarbonate solution
25 and brine, the organic layer was dried and the solvent evaporated under reduced
pressure. The crude product was purified on silica gel eluting with 4% methanol in
dichloromethane yielding 30.82 g (90%) of intermediate b-4 (R;= H and Rq= isobutyl).

To a mixture of 13.75 g of intermediate b-4 (R;= H and R4= isobutyl) in 130 ml of
30  ethanol/dioxane (1:1) 65 ml of HCI (5 to 6 N in isopropanol) was added. The reaction



To 0.34 g of conpound 16 in 5ml of dichl oronethane was added 0.08g of

sodi um bi carbonate and 0.15g (75% of neta chl oroperbenzoic acid. This
solution was stirred 2 hours at roomtenperature. Water was added agdiGHg05
resi due waswoxtnssesed with dichl oronet hane. The organic pl@@@&mﬂfgi ed on
magnesi um sul fate, filtered and 20 concentrated. This crude material was
purified on silica gel eluting with 5% agg. met hanol in dichloronethare
yielding 0.09 g (26% of conpound 27. Mass spectral data : mz = 692 (MH)
Examp a 10 : wapsphaedat YRCHer 2dhomantifia evamratmeathgisalt gwas tepted withgpaturated
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et YL DY ORY! Jead aRed 408 Siiiie Svaporst A e85 pirtbdldn Sheel Sulsg with 3%

1-[[[ [ ( 3R, 3aBiefiziRpl inedielbiprimethane [yitidagd | 8.8 6 2n(73%Y of intyrjmediabo byl (Ry=dk wihd

2, 5-pyrroki di ng@gogﬁlt?l)_ After overnight stirring the reaction m xture was
washed 30 with a saturated sodi um bi carbonate sol ution, dried over

magnesi um sul fate, filtered WO 02/083657 - 8 AUG 2005 PCTI EP02/ 01788 -40-
and concent r & dutonied 1 anfrediumasitriein Was! gfuratériveas adgedoiten grd0-min period
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[[(3R 3aS, CaBroRgu sl uf ki & DIGT SMrSmULRVALREHIN)) 208 0o

nanol e) and E'ﬁrle hylamne (1.16g; 11.5 mmp ry 1 oxane | s
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stirred at r tmimmign hpdroside AvlotidieundéDcgading. i The resultiny sohutian &g legiidctad wiigh
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(di chl or dtet A4ReT HepARsoisobutyywasobtainedr d 1. 57 g (70% of internediate d-2

(R2= H, R4= isobutyl, -A-R6 = Hand -L-R = [[(3R 3aS, 6aR) -

ggxggi’% g; l(”@[ﬂli)&mb](ffll[ﬁ:g-(?j'mbﬂuwﬂiﬂtf €BI6ORYY H) andVRSSi t 'ssmd Rﬁz },/e80 Ig{afﬁ%{(fsﬁ)sﬂ:
sol utian e er .a - = =

ooyl ey e g A Bon RS A S SRSt B9, (5% & of ety

b] f ur an- 3- y| Pasae|isi0ophef fickloronsghane w66 stimed afropm tempenatung dordt hovan Aftes

For tuo hour o Forie s 6f teh RAttR AN e VnlE! oA PR ey tE S0 pRAL v buieel | 10

extracted wi R Sﬁ%ﬁ?‘ﬁ&%&%&ﬁiﬂé%ﬂﬁf@”@%% ighlgrometh elyé";i‘iiflg%ﬁgrge&g%é’é over

nmagnesi um sufrftenmedia@ndedit r @:onHj n Reec udsobitgl, deRi-D- 429 ([JOB)-tadfahpdroyeund

11. furanyl]Joxy]carbonyl).

25 To a solution of 0.23 g of intermediate b-8 (R,= H, Ry= isobutyl, R;-L- = [[(3S)-
tetrahydro-3-furanylJoxy)carbonyl) in 30 ml of acetonitrile was added 0.20 g of
N, N-dimethylethylenediamine. This solution was stirred at 80°C for 4 hours. After
evaporation of acetonitrile under reduced pressure, the crude product was purified on
silica gel eluting with 2% of methanol in dichloromethane yielding 0.12 g (50%) of
30  compound 56. Mass spectral data : m/z = 634 (M+H)

Example 6 : Preparation of compound 44

E&’Eﬁﬁi@h@mﬁ%

To a solution of 0.90 g of intermediate b-6 (R>= H and Ry= isobutyl) in 20 ml of
35 acetonitrile was added 0.85 g of N,N-dimethylethylenediamine. This solution was




Mass spectral data : (ESt): 690 (M+H), 560. 25 Exanple 11 : Preparation of
conpound 12 To a solution of the internediate d-2 (R2= H, R4= isobutyl,
-A-R6 = H and - L R = [[(3R 3aS, 6aR)-hexahydrofuro[2,3 - 8 AUG 2005

b] f ur an- 3- X{,ﬁg g@,r bonyl) in dichloroniethane was 1.5 qusq_é‘_{_g%?ﬂ? | i dine
|

toget her wit |um carbonate as a base. After overnight g at
roomtenperature the solvent was renmovedshbn vacuo. The residue was
purified by chronmatography (dichloronethane: methanol) to yield 76% of
conpound 12 stitviadat 856 dor Bhouds tAdter eapSuatioR bﬁac(elmﬁi)ilﬁxﬂm teduaeal presspegt then of

commound 43 it o S HQRA ISR PETLRID AP LER TV Byt ohet. 130

of |nterrred| = 1S0 sodi um

carbonat e i n OFEANEY wm@e@lthefomenmeﬂmeemmﬁrm@%m@ PBne
waﬁ Irer51r0ved isilicy @ llehnﬂﬁﬁumei%|0E"aﬂﬁ1€ﬁﬂ&ﬁﬂﬁiﬁhlbftﬁﬁﬁ1a\t\@§3n@ﬂﬂ§?5&% (s&P/geogw th
t hy acet at e. aver [ Iltration the
conbi ned rgé%e%n%ﬁ bgﬂlﬂ tAoﬁ%/ ﬁ%%@gﬂ?}?) I nternedi ate a-2
(R2= H, R4= isobutyl and A—R6 = H). Mass spectral data (ES+): 549( MtH),
449. To a m ¥t mmtuoé o8 OC&;? Qoﬁrf&nnbshz@(hﬁaﬂxylmiﬁ@taﬂahpﬂbé}t-ﬁum& {($¥mthesid, R4=

| sobuty) and |, te - dicgx was
added 0. 77¢g ghg&r oacet F B’E% 3‘[|39§ resu t| n %%P‘gﬂ%/\%imét?rsrge 't
over ni ght . Aft# y@&m&%%ﬂ Qﬁdmﬂerwtha@ﬁtwaﬁﬁmde%uree@ P eRies e d4py
chr omat 0go aphyufsdi Alteo wasid mereaiﬂﬁﬂg Rt &S uaﬂh saturated @b 6iun? bgrbon&e) thef

t di at | .. dat
(ES5) 525 oo o o i e OB o W .
| sobutyl and 0-5%-1R6 (38%) iof (et rranydriiHa(dimelirmindeigtrahydro -yl int

aqueous di Netchitoaileie)-2F-phiokdinedoher stirring for three hours
tetrahydrofuran was evaporat ed. The aqueous | ayer was extracted with

Sul Tate. ToondbdbFarE o (o8 B dgedigitede GResy o dor CraeHELMEar AP0 & 4
(RR= H, R4= msmw)ﬂ -{[[[A-(RBnethHamind)-Rimbyyo-FGREB- yl]W;r};aﬂpaylﬂw@ﬂ 2fat a (ES+)

634( MFH), 534, - TRd@edi cadd%’/oéofﬁ‘iw @&,ﬁxsemﬂof(a?aﬂ efipme WO BHEY at
-A-R6 = Hand " Ra Rb CH di ch| or onet

ane S .a trlfluor etlc
aci d (10 equif9APSFATRS2 °é ¥ IRFFHOR P V@@B‘Pﬁ%‘fﬂ? egng §"er
washed with gatssural the ookt prodiet eas bmiﬁécbomaﬁcbgdrmungdwitbd%wﬁmmgrml um
sulfate, 5pilt t f 1 t =
Ri= | sobllyl d‘?ébié*&%%ﬁé’%ﬁ%%&%d&%%ﬁ L R s S
4- ani no- 2- metaf I%@m c acid in dichloronethane was added at 0C 0 09¢g
1- hydr oxyberi zotr| azole and 0.13g EDC. After one half hour of stirring the

Example 7 : Preparation of compoungd 19

Oj 8 compound 19
g ; (::):%—N
e,

25 To a solution of 0.83 g of intermediate b-6 (Ry= H and Rs= isobutyl) in 20 ml of
acetoniirile was added 0.40 g of N-(2-aminoethyl)-pyrrolidine. This solution was
stirred at 80°C for 4 hours. After evaporation of acetonitrile under reduced pressure, the
product was washed with 2% sodium carbonate and extracted with ethylacetate. The
organic layer was dried, evaporated under reduced pressure and purified on silica gel

30  eluting with 1% of ammonia in dichloromethane, vielding 0.47 g (49%) of intermediate
b-7 (Rz= H, Ry= isobutyl and ~A-R¢ = CH,CH,-(1-pyrrolidinyl)).

.4

A mixture of 0.47g of intermediate b-7 (Ry= H, Rs= isobutyl and ~A-Rg = CH>CHz-(1-
pyrrolidinyl)) 024 g of 1-[[[{(3R,3aS,6aR)-hexahydrofuro{2,3-blfuran-3-yljoxyl-
35 carbonyljoxy}- 2,5-pyrrolidinedione and 0.10 g of triethylamine in 20 m! of



tenperature was allowed to rise to roomtenperature and stirring was
continued for one nore hour. After addition of the internediate e-5 (R2—
H R4= isobutyl, -A-R6 = Hand Ra Rb =CH3) the reaction mxture wasg Alb
stirred at erature for two days, Then - B AUG 200 83657
PCT/ EPOZ/Ol“?igg%élgﬁpt he sol vent was renoved in vacuo and tﬁgr)éggzgoﬁé]sg
residue was purified by chromatography {dichloronethane: net hanol 97:3) to
afford 0.12g (29% of compound 43. Mass spectral data (ES+): 667(MtH). 5
Exanpl e 13_ Resiprnaithae wis dtivediantresmeehperatufe2fof R4 houasi AR, evapotifonf ot (2 | ~
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avai |l abl e, ipg 2QR RS ORGBRANOLA I AYroEdin}l)e ah@acLipgn =10

m xture \c/]%s ﬁ{%sg%e@%% %}%@x 54&1@363@5 \1@%0{ atlgg of the solvent,
the resi K oty RE M washed 4 tinmes with
wat er. The organic |layer was dried and evaporated. The residue obtained
was purifiedidy sshnmfogngpifyntex(mﬁdtaltd bOqRee H) Rae isoBdty\HA-Ro= GEHLHa¢] -

98:2) to aff n t
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speci fi Clmtitﬁﬂ)sﬂrv]tﬁaré bvtaysadeatoez:b Sfﬁiéﬂ,ﬂiehlohﬂe soft@ Berring ﬁrdﬂd@te%ﬁ%tﬂ@for

02/ 083657 - 4 |
PCT/ EP02/ 01 Wiy “%‘@ %ﬁﬂ‘gré'im)i 1‘*3l>gcf""éh‘|l"brosul ?Voé“g’{ (o 193
kg; 1.65 m)ll)edm messmredd give 0.9 m?&éroprmp@mw iMgss gpgstral data

(M+H)

15 Example 8 : Preparation of compound 16

D EQ@;» L

To a solution of 4.91 g of [(1S,2R)-3-[[{4-aminophenyl)sulfonyl](2-methylpropyl)-
amino]-2-hydroxy- 1-(phenylmethyl)propyl]-carbamic acid, 1,1-dimethylethyl ester
(prepared as described in US 6,140,505) in 40 ml of anhydrous tetrahydrofuran, was

20 added 1.78 g of 1,1’-thiocarbonyldiimidazole. This solution was refluxed 4 hours.
After cooled at 25°C, 0.88 g of N,N-dimethylethylamine was added and then this
solution was again refluxed 16 hours. After cooling at 25°C, evaporation of
tetrahydrofuran under reduced pressure, dichloromethane was added, washed with
water, the organic phase was dried and concentrated. This crude product was purified

25  on silica gel eluting with 5% of methanol in dichloromethane, yielding 3.8 g (62%) of
intermediate ¢-2 (Rz= H, Ry4= isobutyl). Mass spectral data : m/z = 622 (M+H), 566,
532.

To a solution of 2.5 g of the intermediate c-2 (R,= H, R4= isobutyl) in 10 m) of acetic
30  acid was added a solution of 0.64g of bromine in 10ml acetic acid. After 2 hours, this
crude product was concentrated, dichloromethane added and this organic phase washed
with a saturated potassium carbonate solution. The organic phase was dried on
magnesium sulfate, filtered and concentrated, yielding intermediate ¢-3 (R;= H, Rs=

isobutyl). Mass spectral data : m/z = 620 (M+H), 564, 520, 261.
35



added carefully. The reaction m xture was stirred for 3 hours at 90C. The
heating was 5 stopped and thionylchloride (0.079 kg, 0.66 nol) was added
slowy. The reaction m xture was stirred for another hour at 90C TmeAUG 1005
reaction m cooled until 35C and then 200 m eth

added sl ow‘ibld,%{ﬁ%t er 200 m of ethylacetate was added qu?"EﬁW’E”g ﬁ%ar t he
begi nning of the product precipitation. Ege precipitate was filtered and
washed twice with 200 M ethylacetate and twice with 1000 ml cold water. 10
The preci pi taﬂleinquiaémcét(RﬁéﬂRim isobhyHICGS déluted twith2Qumd of dyghloronfethanpi s

m xture was 3@'&&‘1&&0&&%0%1&\%&%&&& 'Tl%s WEratoN '\:J%E' shﬂe@ foraCKMNagyen at
50C. (0.1231;1ik 80% %Jﬁ ; A m xture of 120 kg}(03 not )
of internedi Ferigug @'awvaﬁhﬂd)% a PRSI RAFRARALS SFBItioR a0

2-methyltetr ahwbteﬁ with @idhlordmethkiay. ThisScradé faReialod ddrtiﬂ silich ﬁ@lmth on of

t he react Nt $y; nt dded, and
t he react?on %gé%m%@&gf?’rﬁﬁlg%%%éﬂ%%h%&?%?é %E) /g‘ql% ﬂec"t"he
reaction m@m@hﬁ#ﬁﬂmﬂbr (0.500 kg), the organic |ayer was separat ed
and washed with 0.500 - 8 AU6 2005 WO 02/ 083657 PCT/ EPO2101788 -44- kg 1.5
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di ssol uti on Bﬁs%@ Sl t

hexahydr at e 0 ﬂé liy{:o(.j)f‘lgfa1 d&??ﬁlg#’%bf;gﬁﬁﬁ’ef g?l 1?1%%

heat ed for 1@9@9"0’5?&16%}’1 é Qét@%ﬁ) ofgomngred s made aI kal i ne vvlth
0.400 kg Na2CO3 until pH = 10. Internediates 1-5 and i-6. (about 70%i-5

and 30%i - 6) Exéjnﬂd‘gsmmamﬁmf%ﬁpﬁ&?dz&QS MAF i-6; 511,513) 10 To this
reaction mxture was ad at 60C 0.050 kg (0.43 nol) N-(2-

am noet hyl pyrroli d| ne. m Xt tbnpou@$ Stirred for 20 hours at 70C. Then
the slurry d to 4OC and HC1 concentrated (12N) was added dropw se
until pH = 7 alsi on hen observed. The organic |ayer
was separate ap 0|Ha ahd op—Nh t vacuum oven at 50C yi el di ng Boc
N-protected i - 0 217 kg (9%% ~ T's (L M5 MM; 646, 647, 648) 0.217 kg

(0.36 nol} of i nt er medi ate Bdc N-protected i-7 was di ssol ved in 1.4 kg
i sopr opanol %5@%&'\%%&@6—1&% of fehl¥rdrieti@le) wiaddd dBo82Hf sddién

m xt ure was &B&noslg 58%?2) gmgé%éohour at. ’T§C) hIS hot rea%nfﬁe

m xture was 3
preci pitate ’alours bt eyosel tampEratuteh Sdaten whs adﬁqdmdribpym@dwas eiﬂlrm:tcsi wght |y

brown solid \eashidrbmbtiamd. €Fhi brgandkd BRddQkate csnfﬂa)giﬂfﬁt%

filtered nd dri eva uum . oven at 50 |eI i n 70’k % of

i-7 HOl - ‘Eﬁﬁ@‘? ‘N ’?S‘lf?‘ 488 Pﬂ%g %‘6‘1‘ 11 5&’6 of

i nter rredl at enletﬂanpbln?dwhlgrmcthade[ ViEKIBE, tBGSRgG(&S%}@%Rpﬂp&uﬁhR} Mass spectral
data : m/z = 692 (M-+H)

Example 10 : Preparation of compound 11

£rdr ey 14

To a mixture of 2.32g 2-amino-N-[(2R,3S)-3-amino-2-hydroxy-4-phenylbutyl}-N-(2-
methylpropyl)-6-benzothiazolesulfonamide and 1.0g triethylamine in dichloromethane
was added 1.47g I-[[[[(3R,3aS,6aR)-hexahydrofuro[2,3-b]furan-3-yljoxy]carbonyl]-
oxy]- 2,5-pyrrolidinedione. After overnight stirring the reaction mixture was washed
30 with a saturated sodium bicarbonate solution, dried over magnesium sulfate, filtered

25



hexahydr of ur o[ 2, 3- b] f uran- 3-yl ] oxy] car bonyl ] oxy] - 2, 5-pyrrolidi nedi one
(prepared analogously to the procedure described in W9967417) and 0. 332%
of triethylamine in 100 m of dichloronmethane was stirred at r oont 8 AUG 7005
t enper at ur ewH@tnsdgsthours. This crude product was wahed w phy 8

sol ution. The organic |ayer was dried and the 30 sol vant evaporated under
reduced pressure. The residue was purifi.egt on silica gel, yielding 0.74g
(45% of corrpound 20. Mass spectra data : m z=702( MtH) . E?imple 1?
Preparation &8t eoneensiatnd 85 tend oPtadnedn: EsHE; aWvas RPuERRd o Ry 35

Thi s conpoungidstraictizneeckifaabl Qwsmgtot hffordr 768 Uhendeditet @d (R,=sdheRp=H. -

Boc, RI = 1 SUBRERP) ks > 9 ety RS AR bbb Ol (o

benzot hi azol ydeyylpabondh{EYe.ni no] 1- (phenyl met hyl ) propyl ] car bani ¢ aci d,
1, 1- di nethyl et hyI ester were dissolved in 300 nL of HO in isopropanol and

100 m. of digfip %@%?-%%Mawgﬁp,(#ﬁ ﬂ?e mwlregl@g_rﬁ

tenperature overn g he react| concent rate

treated w t h[E3R3ax0aRhexphygroturods. drbafiramisyHeryleasennyhh e&o%ﬁa@nph) ﬁﬁq er.

The organi c kskylamase (10iGg; lﬂﬁlxﬁﬁokyﬁﬁ Msmdlameauaammdrda&mmen&s g
(979 of the( rotg%ted iet medi N- 2R3
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P

benzot hi & ol P@dsﬂn] gﬁlchbmtﬂehloaée 4180mg biswmolfiswas r and gtitring: wes z =
480 (MrH). 1@otinked qopé Hoﬁ% ARy &Hﬁorhﬁ&%ffﬁfé's%ix%m &egegaue was purified by

- of di chi of SHEHLETE &%gﬁpw@aa??r?wu@%a e G A 150

reaction n xintermedéate tdabr(Rfuéhdiﬁ isebytylhastBe ilt and —Ls]hi &t [[(JHR,MSGQ@ICO?, in

water, bri ne e%,glq, ed t [ (ghQo 15 of
i nter rredl Eyr% %é‘ﬂ \5 3 -2- %@?ﬂroxyﬁ3ﬁ[ (% nmet hyl propyl(%gt ()2-
(et hyl th o) SRR ST 6 yI )sul fonyl ] am no] -1-(phenyl et hyl ) propyl ]

am no] - carbonyl]-2, 2- d| rret hyl propyl ] carbam ¢ acid, 1, 1-di nethylethyl
ester. Mass %%bdlﬁﬂmn dfvha intemiediate @SR M) R=2130kuty, QA-RJ%H amdli-BiRg h2

Cemeratue. o2 kﬁéﬁ%%%ﬁ%%x%%. 53RO RANG ARyl (0453 0 36 sk BRI
treated wit fetephydsofuspnwas a@iﬂémﬁaﬂ@m h8%eviagueqs dunethylaminsrsoligny Mhfter
car bonat 20i nstiing’ for Tt hotugafetrehydReffn\\aas td@%brmhe'ﬂhél\ﬂahﬁedﬁﬁllﬁ?er waé ed

over NoSO! AU EAPSE! Al Rodlilfe, S heolifil Qe IBR, YBE UL aver

intermedi ate as a iree base SS spec
g of the pr eﬂ%ﬂ@l@t%\ﬁﬁ@du@@m@mg ig weue me&ﬂe@é&&g @280 of ccanmm@ 13§

HOBt, and 1MNgdks@p&irabddta VESe): og oty ddon 100 nL of di chl oronet hane and
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25 Example 11 : Preparation of compound 12

o 85@5» e

To a solution of the intermediate d-2 (Ry= H, R4= isobutyl, —A-Rg = H and -L-R; =
[[(3R,3aS,6aR)-hexahydrofuro[2,3-b]furan-3-ylJoxy]carbony]) in dichloromethane was
1.5 eq. of pyrrolidine together with sodium carbonate as a base. After overnight

30  stirring at room temperature the solvent was removed in vacuo. The residue was
purified by chromatography (dichloromethane:methano]) to yield 76% of compound
12. Mass spectral data : (ES+) 715 (M+H)

Example 12 ; Preparation of compound 43



overnight. The reaction m xture was then washed with brine, dried over
MySO4 and 30 evaporated. The crude conpound was purified on silica g$56 6 7005
eluting with 0 to 5% nethanol in dichloromethane, yielding 3.72 g ( }J ZJqD
t he desiredypbpésgedi ate hh3 2- [(chl oroacetyl)am no]-3, 3- [(1
S, 2R) - 2- bydr oxy- 3- [ ( 2- met hyl propyl ) [[ 2- PeHRRO A
(met hyl t hi 0) - benzot hi azol - 6-yl ] sul f onyl ]_491m noj - 1- ( phenyl nmet hyl ) propyl ]-(2S)
- butanam de. Mass spectral data : mz 669 (M+H). 35 3.72 g of
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To a solution of intermediate e-4 (Ry= H, Ry= isobutyl, -A-Rg = H and R,=Ry,=CHa,) in

25  dichloromethane was added trifluoracetic acid (10 equivalents). After ovemight
stirring the organic phase was washed with saturated sodium bicarbonate and brine,
dried over magnesium sulfate, filtered and concentrated to afford the intermediate e-5
(R2= H, Rs=1isobutyl, ~A-R¢ = H and R;=Ry =CHj).

30  To a solution of 0.35g 4-amino-2-methylbenzoic acid in dichloromethane was added at
0°C 0.09g 1-hydroxybenzotriazole and 0.13g EDC. After one half hour of stirring the
temperature was allowed to rise to room temperature and stirring was continued for one
more hour. Afier addition of the intermediate e-5 (R,= H, R4= isobutyl,~A-R¢ = H and
Rs=Ry, =CH;) the rcaction mixture was stirred at room temperature for two days. Then
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Example 14 : Preparation of compound 20
Compound 20 may also be prepared according to the method depicted in scheme G.
The specific method is illustrated hereunder in scheme 1.



25 further stirred during two days. The reaction m xture was then

evaporated and purified on silica gel eluting with 5% nmethanol in

di chl oromet hane, yielding 0.6 g (100% of the desired internediate~ 3 AUb 2005
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m xture of dm_r negh 35“501" rbonate in water. The
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(MtH). 10 The followi ng tables list theggpnpounds of| formul ,%)(l) WhICh wer e
prepared followi ng one of the above reactl on schenmgs. Tabl'e”X Co

ScheneR salt form/ stereochem stry of bicyclic ring No. 1A-NH CO CH3free
base/ (3R 3aS, 6aR) + (3S, 3aR, 6aS) 2A- NH COO C2 ee base / (3R 3aS, 6aR) +
(3S, 3aR, 6aS) 3D NH- CO CH2- N( CH3) 2free base/ (3R 3aS, 6aR) + (3S, 3aR, 6aS)

4B(CH3) 2 free base / (3R 3aS,6aR) + (3S, 3aR, 2) 2-N (~ free
base / (3R 3aS,6aR) + (3S,3aR 6aS) ~v H- ~ H* - free base /
(3R 3aS,6aR) + (3 S, 3aR, 6aS)

V-

Chlorosulfonic acid (0.193 kg; 1.65 mol) was stirred at 10°C under nitrogen. i-1 was

added carefully. The reaction mixture was stirred for 3 hours at 90°C. The heating was

5 stopped and thionylchloride (0.079 kg; (.66 mol) was added slowly. The reaction

mixture was stirred for another hour at 90°C. The reaction mixture was cooled until

35°C and then 200 ml ethylacetate was added slowly. Another 200 ml of ethylacetate

was added quickly after the beginning of the product precipitation. The precipitate was

filtered and washed twice with 200 m] ethylacetate and twice with 1000 m! cold water.

10  The precipitate was then stirred in a NaHCO; solution until pH = 7. This mixture was

filtered and the white solid i-2 was dried in a vacuum oven at 50°C. (0.123 kg, 80%).
(LC/MS MW™; 280,282)

A mixture of 0.120 kg (0.36 mol) of intermediate i-3 and 0.073 kg {0.72 mol) of
15  triethylamine in 2-methyltetrahydrofuran (1.150 kg) was stired at 35 °C until
dissolution of the reactants. Then 0.100 kg (0.36 mol) of intermediate i-2 was added
and the reaction mixture was stirred for 1.5 hours at 55°C. After washing the reaction
mixture with water (0.500 kg), the organic layer was separated and washed with 0.500




7D~No free base / (3R 3aS,6aR) + (3S,3aR,6aS) IL -N - 8D/ (} HA (1:1) / :
(3R 3a.,6aR) + (3S,3aR,6aS) -N-L- H 9A-N(CH3) - COCH3free base / (3R, 3aSARR0
+ (3S, 3aR, 6aS) 10D~i ofree base/ (3R, 3aS,6aR) + (3S, 3aR 6aS) H

11D- NH CO- B oddisskHy) 2f ree base / (3R, 3aS, 6aR) - 8 AUG 2005p¢ePrl?ag657 Co.

ScheneR8 No. 12D0 NL-/CH O 13D~N --H-/QH 0 14D -L-/" Q H 15D0 N~]
16C-NH (CH2) 2-N(CH3) 2 17D0 H 18B--i V---=4CH9 C CH3 19B 20BH Hg ¢ 21BN~-C~
Ha

kg 1.5 N HCI solution. Then the organic layer was separated, dried and evaporated

yielding i~4; 0.208 kg ( 100%). (LC/MS MW"; 480,481,482)

0.208 kg (0.36 mol) of intermediate i-4 was stimed in a mixture of 1 kg
5  2-methyltetrahydrofuran, 0.060 kg H,0 and 0.110 kg ethanol at 40°C until dissolution
of all the reactants. Then magnesium monoperoxyphtalate hexahydrate 0.200 kg (0.4
mol) was added. The mixture was stirred and heated for 15 min at 60°C. The reaction
mixture was made alkaline with 0.400 kg Na,CO; unti]l pH = 10. Intermediates i-5 and
i-6. (about 70% i-5 and 30% i-6). (LC/MS MW" i-5; 496,497,408 MW" i-6; 511,513)
10 To this reaction mixiure was added at 60°C 0.050¢ kg (0.43 mol) N-(2-
aminoethylpyrrolidine. This mixture was stirred for 20 hours at 70°C. Then the slarry
was cooled to 40°C and HCI concentrated (12N) was added dropwise until pH = 7-8. A
phase precipitation was then observed. The organic layer was separated, evaporated and
dried in the vacuum oven at 50°C yielding Boc N-protected i-7; 0.217 kg (93%).
15 (LC/MS MW™; 646,647,648)

0.217 kg (0.36 mol) of intermediate Boc N-protected i-7 was dissolved in 1.4 kg
isopropanol at 50°C. Then 0.370 L HC1 5 2 6 N (2 mol) was added and the mixture was
heated and stirred for 2.5 hours at 70°C. This hot reaction mixture was added dropwise

20 to 0.50 kg cold (0°C-15°C) isopropanol. The precipitate was filtered and washed with
diisopropyl ether. The slightly brown solid was trturated in a DIPEAoluene (50/50)
mixture and then filiered and dried in the vacuum oven at 50°C, yielding 0.170 kg
(76%) of i-7 HCl-salt. (LC/MS MW™; 546,547,548).

25 A mixture of 1.3g of intermediate i-7 ,0.774 g of 1-[[[[(38,32R,6a8)+(3R,3aS, 6aR)-
hcxahydréﬁ;ro[Zﬁ—b]ﬁJran-B-yl]oxy]carbonyl]oxy]~ 2,5-pyrrolidinedione  (prepared
analogously to the procedure described in W09967417) and 0.33g of triethylamine in
100 ml of dichloromethane was stirred at room temperature for 24 hours. This crude
product was wahed with NaHCO3 solution. The organic layer was dried and the

30 solvant evaporated under reduced pressure. The residue was purified on silica gel,
yielding 0.74g (45%) of compound 20. Mass spectra data : m/z=702(M+H).

Example 15 : Preparation of the compound 85 and its intermediatesR; = isobutvl)
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This compound was prepared following the procedure depicted in scheme H.
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22B- NH- ( CH2) 3- N( CH3) 2 23BNH- ( CH2) 2- NH(CH3) 1 “~1 24B-N N-CH3 0
25BC~, N,, ~CH3 26 CHg 27C-N'- -CH g PCT(EP0O2/ QO 788 -49 salt form/
stereochem stry of bicyclic ring free base / (3R 3aS,6aR) fumarate (48862005

(3R, 3aS, 6aRyq 0%&13%7: 1) / (3R 3aS,6aR) oxalate (1:1) / (B?Sé?,gg%?@a% free

base / (3R 3aS,6aR) free base / (3R 3aS, 6aR) free base / free
base / (3R, 3aS, 6aR) free base / (3R 3aS, §§R) Tree base / (3R 3aS, 6aR)
free base / (3R 3aS,6aR) free base / (3R'3aS,6aR) free base /

(3R 3aS, 6aR) 11f pesf bhaenediate3B-BaBGoaRBocf Rge=hisstaityl) (AR, BYS-hpddxy-B{@e base
Co. SchemsRas Y BPRVILCIERERERELPar o sy IR Pk b o ¢ e
base / (3R 3astidiRyoplsarbagiqpacid, 1,1-dimethylethyl ester were dissolved in 300 mL of HCl

in isopropancl and 100 ml of dichloromethane and the solution was stured at room

5 temperature overnight. The reaction mixture was then concentrated and treated with a

mixture of dichloromethane and sodium hydroxide in water. The organic layer was then

dried over MgSQ, and evaporated to give 8.8 g (97%) of the deprotected intermediate

N-[(2R,38)-3-amino-2-hydroxy-4-phenylbutyl]-N-(2-methylpropyl)[2-(methylthio)-

benzothiazol-6-yl]sulfonamide, as a free base. Mass spectral data : m/z = 480 (M+H).
10

4.15 g of the previous intermediate, 2 g of Boc-L-ter-Leucine, 1.17 g of HOBt and
1.66 g of EDC were dissolved in 150 mL of dichloromethane and stirred at room
temperature overnight. The reaction mixture was then successively washed with a
solution of NaHCO3 in water, brine, dried over MgSOy and evaporated to give 6 g (100

15 %) of intermediate h-2 [(1S)-1-[[[(1S,2R)-2-hydroxy-3-[(2-methylpropyD[(2-
(methylthio)-benzothiazol-6-yl)sulfonylJamino]-1-(phenylmethyl)propyl]amino]-
carbonyl]-2,2-dimethylpropyljcarbamic acid, 1,i-dimethylethyl ester. Mass spectral
data : m/z = 6§93 (M+H).

20 6 g of intermediate h-2 were dissolved in 100 mL of HCI in isopropanol, and stirred at
room temperature during 2h. The reaction mixture was then concentrated and treated
with a mixture of dichloromethane and a solution of sodium carbonate in water. The
organic phase was then washed with brine, dried over MgSO4 and evaporated to give
3.9 g (76%) of the deprotected intermediate as a free base. Mass spectral data : m/z =

25 593 (M+H). )

3.9 g of the previous intermediate, 0.69 g of chloroacetic acid, 0.98 g of HOBt, and
1.38 g of EDC were dissolved in 100 mL of dichloromethane and stirred at RT
overnight. The reaction mixture was then washed with brine, dried over MgSO4 and
30 evaporated. The crude compound was purified on silica gel ehiting with 0 to 5%
methanol in dichloromethane, yielding 3.72 g (85%) of the desired intermediate h-3 2-
[{chloroacetyl)amino]-3,3-dimethyl-N-{(1S,2R)-2-hydroxy-3-[(2-methylpropyD){[2-
(methylthio)-benzothiazol-6-yllsulfonyl)amino}-1-(phenylmethyl)propyl}-(25)-

butanamide. Mass spectral data : m/z = 669 (M+H).
35

3.72 g of intermediate h-3 and 1.27 mL of meta-fluorobenzylamine were dissoived in
DMF and stirred at 60°C during 2h. The reaction mixture was then concentrated and
treated with a mixture of dichloromethane and a solution of sodium carbonate in water.




Tabl e 2 Co. ScheneRaRbSalt / stereochem stry of No.biqycHc ring
29- (CH2) 2- NH- ( 2- pyridinyl )-NH CO CH3free base 1 3 3aS, 6aR + 3S, 3aR, 6aS 5
Tabl e 3 Co. ScheneRaRbSalt / stereochemistry in R No.group 30CH3 o HBCAU&_@%

free base /we 000836H3H3C CH3 I 311 -N(CH3)-CO CH3free l(o}g%,g,wm
CHg 321QL -N(CH3)-CO-CH3triflnroacetate (1:1) /- 0---" ree base !
33 N(CH3) - CO CH3( 3R, 3aS, 6aR) +(3S, 3aR, 6ag)g.0-~ - B AUG 2005 WD 02/ 083657

PCT/ EPO2/ 01788 -51 Table 4 Co.
The organic phase was then dried over MgSO4 and evaporated to yield 4.3 g (100%) of

the desired intermediate N’-[(3-fluorophenyl)methyl]glycy)-N-[(18,2R)-2-hydroxy-3-
[(2-methylpropyl){[ 2-(methylthio)benzothiazol-6-yl]sulfonyljamino]- 1-(phenylmethyl)
propyl]-3-methyl-L-Valinamide. Mass spectral data : m/z = 758 (M+H).

4.2 g of the previous intermediate, 1.2 g of BocyO and (.77 mL of triethylamine were
dissolved in 50 ml of dichloromethane. The reaction mixture was stirred overnight at
room temperature and 1.2 g of Boc;O were added. After 5h, the reaction mixture was
successively washed with a solution of sodium carbonate in water, brine, dried over
10 MgS80, and evaporated. The crude compound was purified on silica gel eluting with 2
to 5% methanol in dichloromethane, yielding 3.2 g (67%) of the desired intermediate h-
4 N’-[(1,1-dimethylethoxy)carbonyl]-N’-[(3-fluorophenyl)methyljglycyl-N-[(1S,2R)-2-
hydroxy-3-[(2-methylpropyl)[[2-(methylthio)benzothiazol-6-yl]sulfonyi] amino]-1-

{phenylmethyl)propyl]-3-methyl-L-Valinamide. Mass spectral data : m/z = 858 (M+H).
15

3.2 g of intermediate h-4 and 0.92 g of meta-chloroperoxybenzoic acid (mCPBA) were
reacted in 100 mL of dichloromethane, at room temperature, during 1h30. The reaction
mixture was then washed with a solution of sodium carbonate in water, dried over
MgSO, and evaporated to yield 3.45 g (100%) of the desired intermediate h-5 N’-[(1,1-
20  dimethylethoxy)carbonyl]-N'-[(3-fluorophenyl)methyl]glycyl-N-[(1S,2R)-2-hydroxy-
3-[(2-methylpropyl)[[2-(methylsulfinyl)benzothiazol-6-y1l]sulfonyl Jamino]-1-
(phenylmethyl)propyl}-3-methyl-L-Valinamide. Mass spectral data : m/z = 874 (M+H).

0.5 g of intermediate h-5 was reacted with 0.16 mL of N-(2-aminoethyl)pyrrolidine in
25 10 mL of acetonitrile, at 60°C, during 1h30. The reaction mixture was then evaporated
and purified on silica gel eluting with 5 to 10% methanol in dichloromethane, yielding
0.24 g (46%) of the desired intermediate N’-[(1,]1-dimethylethoxy)carbonyl]-N’-[(3-
fluorophenyl)methyl]glycyl-N-[(1S,2R)-2-hydroxy-3-[(2-methylpropyD{[2-[2-
(pyrrolidin-1-yDethylaminojbenzothiazol-6-yl}sulfonyl jJamino]-1-
30  (phenylmethyl)propyl]-3-methyl-L-Valinamide. Mass spectral data : m/z = 924 (M+H).

0.15 g of the previous intermediate was dissolved in 5 mL of HCl in isopropanol. The
reaction mixture was stirred ai room temperature during 2h, then evaporated. The crude
compound was purified by preparative HPLC, yielding 60 mg of the desired final

35 compound 8s N’-{(3-fluorophenyl)methyl]glycyl-N-[(1S,2R)-2-hydroxy-3-[(2-
methylpropyD)[[2-[2-(pyrrolidin-1-yl)ethylamino]benzothiazol-6-yl}sulfonyljamino}-1-
(phenylmethyl)propyl]-3-methyl-L-Valinamide, bis-trifluoroacetate, obtained as a TFA
salt. Mass spectral data : m/z = 824 (M+H),



SchenmeR RbSalt / stereochem stry in Ra No.u F 34DO - NH CO CH2- N( CH3fr ee
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3S HN Di 37ECHaD free base / - N - N H 38B-NH (CH2) 2- N(CH3) 2fr ee bask
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Example 16 : Preparation of the compound 86R; = isobu
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0.5 g of intermediate h-5 was reacted with (.16 mL of 3-(dimethylamino)propylamine
in 10 mL of acetonitrile, at 60°C, during 2h. The reaction mixture was then evaporated,
yielding 0.54 g (100%) of the desired intermediate N’-{(1,1-dimethylethoxy)carbonyl]-
N’-[(3-fluorophenyl)methyliglycyl-N-[(15,2R)-2-hydroxy-3-{[[2-[3-
(dimethylamino)propylamino]benzothiazol-6-yl]sulfonyl](2-methyl  propyl)amino]-1-
(phenylmethyl)propyl}-3-methyl-L-Valinamide. Mass spectral data : m/z = 912 (M+H).

0.54 g of the previous intermediate was dissolved in 10 mL of HCI in isopropanoi. The
reaction mixture was stirred at room temperature during 2h, then evaporated. The crude
compound was purified by preparative HPLC, yielding 83 mg of the desired final
compound 86 N’-[(3-flnorophenyl)methyl]lglycyl-N-[(18,2R)-2-hydroxy-3-[{[2-[3-
(dimethylamino)propylaminolbenzothiazol-6-yl)sulfonyl](2-methylpropyl)amino]-1-
(phenylmethyl)propyl}-3-methyl-L-Valinamide, bis-trifluoroacetate, obtained as a TFA
salt. Mass spectral data : m/z = 812 (M+H).

Example 17 : Preparation of the compounds 87 (R; = isobutyl)

oy
1

0.5 g of intermediate h-5 was reacted with 0.18 mg of N-methyl, N-(2-morpholin-4-
ylethyl)amine in 10 mlL of acetonitrile, at 60°C, ovemight. 0.9 g of N-methyl, N-(2-
morpholin-4-ylethyl)amine was then added again to the reaction mixture, which was
further stirred during two days. The reaction mixture was then evaporated and purified
on silica gel eluting with 5% methanol in dichloromethane, yielding 0.6 g (100%%) of
the desired intermediate N’-[(1,1-dimethylethoxy)carbonyl]-N’-[(3-fluorophenyl)
methyljglycyl-N-[(18,2R)-2-hydroxy-3-[{[2-[N-methyl,N2-morpholin-4-ylethyl)
amino]benzothiazol-6-yl}sulfonyl](2-methylpropyl)amino]-1-(phenylmethyl)propyl]-3-
methyl-L-Valinamide. Mass spectral data : m/z = 954 (M+H).

N

N (o]

|l||
D—=
Q=in=0

Q. 3500 Jeiree base / 35 0 3600 Nk CO-GH2 N(OHB) 2free bagg fye

ee



1 44BcHa NH (CH2) 2 N(CH3) 2free base / trans o' WD 02/ 083657 -52 :
PCT/ EPO2/ 01788 Co. ScheneRaRbSalt / stereochemistry in R No. OQUR 453?;% 005
Nfree base / - K2ZN 3N r7 46BQ a free base / - o 03 47B~% Ntrifluoro lt'

(1:1) / - AvOoBposadss 48BL! - NH (CH2) 2- N(CH3) 2free base / - ﬁ] agbase /
- 50B07-- Cr-trifluoroacetate (1:1) / - 51Bof -NH (CH2) 3- N( free base /
- S 52B-NH (CH2) 3- N(CH3) 2f ree base / - QB- 53Bo NH-(CHZ)3 N( CH3) 2f r ee base

/ - Qs 54B—NH-(CHZ)3 N( CH3) 2f r ee base, ./ Elc-igfree bas? - I
0.6 g of the previous intermediate was dlssolvedm 100 mL o in 1sopropanol. The

reaction mixture was stirred at room temperature during 2h, then evaporated and treated
with a mixture of dichloromethane and a solution of sodium carbonate in water. The
organic phase was then dried over MgSO, and evaporated. The crude compound was
5 purified by preparative HPLC, vielding 424 mg (60%) of the desired final compound
87 N’-[(3-fluorophenyl)methyl]glycyl-N-[(18,2R)-2-hydroxy-3-[[[2-{N-methyl,N-(2-
morpholin-4-ylethyl)amino Jbenzothiazol-6-yl]sulfonyl](2-methylpropyl}amino]-1-
(phenylmethyl)propyl]-3-methyl-L-Valinamide, bis-triffuoroacetate, obtained as a TFA

salt. Mass spectral data : m/z = 854 (M+H).
10

The following tables list the compounds of formula (I) which were prepared following
one of the above reaction schemes.
Table 1

Se¥¥edleas

%

Co. | Scheme!p salt form / stereochemistry of bicyclic ring
No.
1 A -NH-CO-CH, free base / (3R,328,6aR) + (38,3aR,6aS)
2 A -NH-COO-C,H; free base / (3R,3aS,6aR) + (3S,3aR,6aS)
3 D -NH-CO-CH,-N(CH), | free base / (3R,3aS,6aR) -+ (3S,3aR,6a5)
4 B -NH-(CH;)»-N{CH3), | free base/ (3R,3aS,6aR) + (35,3aR,6aS)
5 D - i ' free base / (3R,3aS,6aR) + (38,3aR,6aS)
D -NH-CH,-COQCH,3 free base / (3R,3aS,6aR) + (38,3aR,6aS)
7 D Q NG b 3R,3a8,6aR) + (38,3aR,6aS
| free base / (3R,3a ) +( )
g D o HCI (1:1)/ (3R,3aS,64R) + (38,3aR,6aS
i (1:1)/ 3R, ) +(38,3aR,635)
9 A -N(CH3)-COCHj free base / (3R,3a8,6aR) + (35,32R,62S)
10 |D ” ,N o) free base / (3R,3a8,6aR}) + (38,3aR,6aS)
11 |D —NH-CO-CHz—N(CH3)2 free base / (3R,3aS,6aR)




56BOANH- ( CH2) 2- N( CH3) 2fr ee base !
58Bo /free base /

No.

N

3S 57BL~~- Nf

~N~I

free base / - |
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70 1 E 71 A\BophRedscd R0 0 &0

(Scheme 591B 60 1 B 61 1D62 1 D63 B64 B65 1 B66 1B67 68B

/" \ NH

BAG 15

PCT/EP02/01788
-49-
Co. | Scheme Ra salt form / stereochemistry of bicyclic ring
No.
12 |D ¢ N free base / (3R,3aS,6aR)
13 |D 0” N | fumarate (1:1) / (3R, 3aS,6aR)
—N
H
14 |D 0” NC HCI(1:1) / (3R,3aS,6aR)
N
15 |D o ] oxalate (1:1) / (3R,3aS,6aR)
16 |C -NH-(CH2),-N(CH;); | free base / (3R,3aS,64R)
17 |D o W
— A free base / (3R,3a8,6aR)
18 |B —N/\/\I;J—CHS free base / (3R,328,6aR)
A, on
J H,C (8]
H,CYO
19 |B N “O free base / (3R,3a8,6aR)
20 |B —HN\/—IO free base / (3R,3aS,64R)
CH,
21 |B T O—t: " | free base / (3R,32S,6aR)
—— \CHa 3
22 B NH-(CH;)s-N(CHs); | free base / (3R,32S,6aR)
23 |B “NH-(CH,),-NH(CH3) | free base / (3R,3aS,6aR)
N\
24 —N N—CH, free base / (3R,3a8,6aR)
8]
25 B c&\N/CHa free base / (3R,3aS,6aR)
—N
A
26 B —hf N—CH, free base / (3R,3aS,6aR)
o
CH,
27 |C ._H/\_:_CHS free base / (3R,3a8,6aR)
Q




HNC HCH3 Rb O Salt / stereochemistry in Ra group free base / - free base /
- free base / - free base/- free base / 3 S Trifluoroacetate (1:1) /-£§JBZUH5
free base | Trifluoroacetate (1:1) / free base / 3S Trifluoroacet

(2:1) / 3 éyoforﬁg%p se/ free base / free base/ -NHCOCH3 | free base/
VO 02/ 0836570843368 AUG 2005 PCI'/ EP02101788 Co. ScheneRERBERIY01788
stereochem stry in Ra No.u 73A,-NI—|-COCI—_I§B_ree base / - 0 H3c 74AH [/ ;

NH CO- CH3frep base. / - GH3 CH3 H.
Co. |Scheme | g salt form / stereochemistry of bicyclic ring
No.
CH
e NI Ay
28 |B N=Ch, free base / (3R.3aS,6aR)
o
CHS
Table 2
Haa) t XY
a3 OJ\H s N/i )
oo |
Ra
Co. [Scheme | R, Ry Salt / stereochemistry of
No. bicyclic ring
29 A ~(CH,),-NH-(2-pyridinyl)| -NH-CO-CH; | free base /
(3R,3aS,6aR) + (3S,32R,62S)
5 Table3
igag
A R s
NORE
OH
N
Co. [cheme|p Ry Salt / stereochemistry in R,
No. group
30 D o, Hee free base /
o e¢ pasc/ -
b |44
CH HC

CH,
31 | on_ N(CH3)-CO-CH; | free base/ -
CHa

trifluoroacetate (1:1) / -

. SHs
32 A Q_Ovﬁ_ “N(CH5)-CO-CH;
CHa
6]

m . free base /
33 A | [NCH3)-CO-CHs | (3R 355 6aR)+3S,32R,6a8)




75E0 ~0 iifree base / -
-N(CH3) - CO- CH3free base /
79A0- N(CH3) - CO- CH3free base / 3S SQAIr -N(CH3)-CO CH3free base / - - a

NC - a CH3 76AF CH H3G F free base / - , 3-- 77ACH3

-/ \ o CH3 78BCHaN)free base / - CH3 CH93AU[;20?)5
J

81A(- N( CH3)wEGh sty ee base / - 82AN(CH3) - CO- CH3free base TIEP[T%(N'!IQ_”'
83AP--N(CH3) - CO CH3free base / - HO CH3 H 3 84Al1 -NH CO ree base / -
N~O Exanpl es of conpounds according to the invention are shown in Table 5 -
8 AUG 2005

Table 4

Jgﬁi{ﬁr“‘

Co. [Scheme | R, R, Salt / stereochemistry in R,
No. group
3 (D D\O/ -NH-CO-CH,-N(CH;), | free base / 38
35 |D or\—/l\o, ,Kl\ﬂ,\ (\y, | freebase/3S
AN
Q
36 |D Y | -NH-CO-CH,-N(CH;), | free base / 38
HN 0/
CH, o
37 |E Q o k free base / -
O
—N N
CHG. H D .
= o/
38 |B | -NH~(CH,),-N(CH3), | free base / -
39 |B Q— “NH-(CH,)>-N(CH3), | free base / -
H,N CH,
e,
40 |B Qoﬁ “NH-(CH,),-N(CH3); | free base / -
CH,
= 0/
41 |B | _H/\__NO free base / -
42 |D HaN‘Q JOL free base / -
CH, —N ND
43 |D H#AQ— “NH-CO-CH,-N(CHs), | free base / -
CHS
oM,
44 |B Otf“c”s “NH-(CH,),-N(CHy), | free base / & trans
o~




WO 02/ 083657 -55 PCT/ EP02/ 01788 Co StructureCoStructureCoStructure 041690

(I-Benzyl

- di net hyl am no-

-3-{[ 2- (2- C% di net hyl am no- et hyl am no) - benzot hi azol e- ( 1- Bepayt 105
([2-(2- 6-sul fonyl]-isobutyl

am no) - 2- hywp o2ys3gs7opyl ) - et hyl ami no) - benzot hi azol e- car banperRpizéhi7ss
hexahydr o- 6-sul fonyl ] -i sobutyl- furo[2,3 b] furan-3-yl

est eram no} - 2- hydr oxy- propyl} car bamc ag,gd tetrahydro- furan-3- | ester
ZM3 1Ben2y|-—""|y'u1 Ftt—=Benzyt=3S-—<({2={{t+=ethyt=—Fisobutyi=12
pyrrolidm 1- Bém%heme( (1{;2 3- PYno|Rdi n- 2- YI et hyI )Sﬂlt[f ster99ch@mwe\m\3qd) -
dunt hyl am no}-Ne.dpyl ) - {ago] - benzot hi Azol e- 6- group
benzot hi azol g=6-jsut fonyt} AR Nyt -anio] - sul T onyl ;-1 3obut yI-am no) -
am no} - propylg-c bamic exahydro furo free base / -
benzot hi azol g¥%- |4l fonyl } ydr oxyt R ﬁ arlpbam|c 3-b) acid ,
i sobut yl - ami |no) -{2- hydr|d¥Y- aci®s hexaHyd o-furof2, 3-h] 3-yl ester
propyl ] -carbaniiijc acidfura er hexahydro-furo[2,3-b] foram 3- |
ester 87 8684 N B[ (3-f Bhé‘hyl)neikﬁyiw@?)-fl dse dpseeny | )
CHa
CH, trifluoroacetate (1:1) / -
47 B e _ ,\_NO
N
G']s
43 |B 'ﬂ:}/\r -NH-(CH,),-N(CHs), | free base / -
49 |B rﬂ:}/\r H/\_O free base / -
50 |B hil:&}/\of NNO triflucroacetate (1:1) / -
s | 'TI:YO’ NH-(CH,);-N(CH), | free base / -
ra
o | D “NH~(CHp)s-N(CH), | free base / -
CH:
53 |B Q—of— -NH-(CH,);-N(CHj), | e base/ -
cH,
54 |B NH-(CH,);-N(CH.), | free base /-
H,N CH,
1
free base / -
55 |B H — N
y
56 |B oCLO..— -NH-(CH2);-N(CHas); | free base / 38
A\ o A NN
57 |B 'TL’?/‘ N N4 | freebase/ -
58 |B 7 N\ o~ A N free base / -
= -~ N NH




glycyl -N-[ (1S, 2R) - 2-net hyl ] gl ycyl - N-[ (1S, 2R) -t | uor ophenyl ) met hyl ] gl ycyl -
hydroxy-3-[[[2-[ N-2- hydroxy-3-[[[2-[3-N-[ (1S, 2R) - 2- hydr oxy- 3- 6 2005
met hyl, N-(2- mor phol i n- 4- (di met hyl am no) propyl am n[ ( 2- met hyi propyl)[[2 PB

yl et hyI ) amwelobpsret hi azol - o) benzot hi azol - 6- (pyrrolidin-1- pBpyphspi-bLny! ]
(2-yl]sul fonyl](2-yl)ethyl am no] benzot hi azol -

met hyl propyl ) am no) - | - net hyl propyl ) am noks1- 6-yl ] sul fonyl ] am no] 1-
(phenyl met hy ) nL'\nny] - 'R_[F\hnn\ﬂ et h\ | \ fa¥d nn\LIJJ__g_( p ”51! rn:\{ y| l Pr prl } 3
met hyl - L- Val | GaniSdemd} Bs net hyl - L- VARgham de, bi s- fsahy stéredGHemisiry teR bi s-
trifluoroacel Nbe ritluproacetate.trifluoroacetate 1%&@ 6 The follow ng
conpounds wefe—al-so—preparegi—The—conpounds—were—evar vated—5—according) t o

the nmethods ;Ig§c ighed @; um {3 displ ays\t he rpslis,.as pECS0

against wild typa virus Col unmr¥ aT¥pl gfd the results as pEC50
against wld rus stra & (R1302%). Colu di gpl ays the results as
pEC50 agai nst V\,i d virpus Pain S (RL3080). Table|5 - 8 AU6 2005 WO

02/ 083657 PCJ/EPDP2/ /01788 Conmpodyndst g uct graHl V- 4
HI V- AVE- Hl V- A@E— E/%/Af- nhrrb@;l tuB Wﬂﬂd R]%&%[DOZ
8.887. 36

pEC50813025- 2- 00 pEC5PHAD2 0 1008. 887. 36¥—15 1416. 62 102- ,,7.926.88p. 02

1037.76.766. 28 1047.1B 105 3§7.2$6 320 1067.967./266.66 ~, aa

1078. 76. 86. 1861081 616{ §46.09 09~ >685/U@_3_O free base / -
s

62 |D § ?“ free base / -
—NKNO ee base

HN oA,
y o)
63 |B o )k_/—\ free base / 3S
N FcHy
P 0
64 |B o N Trifluoroacetate (1:1) / 38
—N N N-CH,
0
65 | B Q‘ )L Vam\ free base / -
il o, —N N o,
o Trifluoroacetate (1:1)/ -
66 | B S::?"‘ __JK__/—ﬂN_C%
HN CH, N \_/
s /0
67 |B 0 -—H&N free base / 38
L
68 | B (Q—O -—N/\—N/_* Trifluoroacetate (1:1) / 3S
H,C /]
6 |B N WP N R free base / -
o N
70 |B %Q— k free base / -
o |
P .
71 |B | N o _.N/\-—O free base / -
o

72 A -NH-CO-CH; free base / -
02”“< ;_CHs



110k-CJ-e8.096.175. 81 1117.616. 636. 18 11286.916. 82 1138. 297. 617. 36

2005 WO 02/ 083657 PCT/ EP02/ 01788 -57 Conpound structure H V- AVE- MT4-

W- AVE-

Hi V- AVE- 14T4-

nunmber MIT-11

1B-2- MI4- Mrr -

MIT- RL3080- 2- 002.
R13025- 2- Q0@ opEEahd 002 EC50 114, ~Cx~}-cCiro7.69 7.47 6.85 pdbepdi s

116N - 47.5 7.49 7.36 117~wylL4~ 7.32 7.45 6.72 N T~ 1186.52 119~ b6. 48
1206.5 1217.68 5.55 5 122%. 92 123A-1-5.§.1245.7 - 8 AUG 2005 WO 02/ 083657
PCT/ EPO2/ 01788

nunber lwrr-|
1258. 27. 576.

EQO . Caon

ol \/ AN

aradCt » Lt )\ AT A L
JU O PoUTTOOrT gttt Ul i vVveE AVLE= IVIT 4= = = = = e
1CTB- WETMT TR13080- bR, 002 pEC50R133 Salt 3 -strpeochemsy 6D Rag
80.g., 126~w--0O7.315.55 1277.787.56. 8] za88. 237. 727. 25
73 |A -NH-CO-CH; free base / -
HN CH,
0 -
74 | A o _J]__H o, -NH-CO-CH, free base /
- Q
75 |E — | —H free base / -
NC 8
|
CH,
F CH, H,C F
76 | A j 0“ d free base / -
CH,
77 A o/_— —N(CH3)'CO‘CH3 ﬁce base / -
CH&
CHS
78 B s — ;;N\/\/NO free base / -
A, o,
v
79 | A Qo N(CH:)-CO-CH; | free base /38
80 | A Q—\o_ -N(CH3)-CO-CH; | free base /-
R o/
81 |A | “N(CH3)-CO-CH; free base / -
82 |A Q— -N(CH3)-CO-CH; | freebase/-
HN  CH,
83 | A Q— -N(CH3)-CO-CH; free base / -
HG  CH,
H
84 |A ﬁﬁ—/ -NH-CO-CHj; free base / -
~0

8 AUG

BARE 2005
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Examples of compounds according to the invention are shown in Table 5



1297.2 1307.23 1317.336.085.98 1327.19 133&U J X 7.677.476.8 134j
~-Cc77.21 1357.18 1366.14 13705.77 WD 02/083657 -59 PCT/ EP02/ 01788
ConmpoundSt ruct ur eHl V- AVE- MT4- HI V- AVE- HI V- AVE- MT'4-

nunberNWT-k¢%§5@n&g4-wrr-NWr-R13080-2- 002 pEC50R13025.2-Ogg @Egﬁg%
5. 685,515 1408. 348. 12 141r5-L~L -119 -1, 7. 836. 495.

138p5.84 13

- B AUG 2005

02 EC50
425. 25

1437.1355 1440 1457.97.46.84 146nk -'8.026.526 1476.47 1486. 436. 516. 56

1497.29 V - | "R 1507.376.796.18 4
Table 5
[Co [Structure Co_[Structure Structure
04 . 16 | .

e AL, ug£§%?}~m ﬁifﬁ
(1-Benzyl-3-{{2-(2- 0 °i ; é’.‘,
dimethylamino-
ethylamino)}-benzothiazole- {1-Benzyl-3-{[2-(2-
6-sulfonyll-isobutyl- dimethylamino-
amino}-2-hydroxy-propyl)- sthylamino)-benzothiazole-
carbamic acid hexabydro- &-sulfonyl]-isobutyl-
furo[2,3-b]} furan-3-y1 ester arnino }-2-hydroxy-propyl}-

carbamic acid tetrahydro-
furan-3-yl ester
20 I |38
o

A lgf'” L3

6';). tlcv J_@‘i‘

1-Beazyl-2-hydroxy-3- . [1-Benzyl-3-({2-{(1-ethyl-

%lscl,ilgyll{z-g}pmhm- {1-Benzyl-3-({2-[(3- pyrrolidin-2-ylmethyl)-

Y o amipo)- dimethylamino-propyl)- amino]-benzothiazole-6-

benzothiazole-6-sulfonyl)- -aminol- sulfonyl}-isobutyl-amino)-
ey 1)-carbamic methyl :_ammo] y i
anino}-propy benzothiazole-6-sulfonyl} - 2-hydroxy-propyl}-carbamic
acid hexahydro-furo[2,3-b) isobutyl-amino)-2-hydroxy- acid hexahydro-furo{2,3-b]
furan-3-y) ester lpropyl]-carbamic acid furan-3-yl ester
hexahydro-furo{2,3-b]
{furan-3-vy1 ester
87 ; ; Ao ~ 86 L
N*-[(3-fluorophenyl)methyl] N’ -[(3-fluorophenyl) N’-[(3-
glyeyl-N-{(18,2R)-2- methyl]glyeyl- N-{{15,2R})- fluorophenyl)methyl)glycyl-
hydroxy-3-[[[2-[N- 2-hydroxy-3-[[[2-[3- N-[(18,2R)-2-hydroxy-3-
methyl, N-(2-morpholin-4- (dimetbylamino)propylamin [(2-methylpropyl)[[2-[2-
ylethyl)amino]benzothiazol- oJbenzothiazol-6~ (pyrrolidin-1-
6-yI)suifonyl}(2- yl)sulfonyl}{2- yl)ethylaminoJbenzothiazol-
methylpropyl)amino]-1- methylpropyl)aminc]-1- 6-y1]sulfonyl)amino]-1-
(phenylmethyl)propyl]-3- {(phenylmethyDpropyl]-3- (phenylmethyl)propyl]-3-
methyl-L-Valipamide, bis- methyl-L-Valinamide, bis- methyl-1-Valinamide, bis-
triflnoroacetate triflucroacetate. Itrifluoroacetate
Table 6

The following compounds were also prepared. The compounds were evaluated
5 according to the methods described infra. Colurmn 3 displays the results as pEC50
against wild type virus (JIIB). Column 4 displays the results as pECS0 against wild
virus strain F (R13025). Column 5 displays the results as pEC50 against wild virus
strain S (R13080).




WD 02/ 083657 -60 - B AUG 2005 PCT/ EP02/ 01788 ConpoundSt ruct ur eHl V- AVE- MT4-
W/- AVE- HLV- AVE- MT4- nunber MIT 1118- 2- M[4- MIT- M T- RL3080- 2- 002

pECS50R13025- 2- 002 pEC550 002 ECSO 1516.976.095.57  152j am r 7. 486 85467803
1538. 137. 3460 470sbb<8. 267. 426. 43 1557. 377. 617. 49 1568. 148. BEFEPG/01788
15747.547.56.85 ~rJ 10 1588.488.17.52 t7" 159~~~ 8.17.787. 46

160r ?-~j ) 7.296. 325. 61 1618.047.767.47 1647.697.336.8 1637.947. 316. 67
1648. 157. 476. 8 Wo-62/-08365F—6+—a—AUG—2005—PCTHEPO2/- 01788

ConpoundSt r uct ul &AMPRNE MT4-  HStpeyigE- HI VHWAYEITY HIV-AVE-  HIV-AVE-MT4:
nunber MIT - 1118- p- MIAARATT- MIT- 813080- 2-  003MpESE08 LIORE- 2 WIDRPEES) 002

pECSO 002pECS0  R13025-2- 002 pEC50
002 pECS0

100 é}{‘ﬁ 8.88 736 715
O.Hfg'}

101 6.62
Qj}‘_ﬁmva

102 VOO | 7.92 6.88  6.02
gy

103 | 77 676  6.28
58

104 LB, 78

105 7.33 7.25 6.32
Ao

106 1 796 726  6.66
107 c‘_ﬁ,,(,(i‘?%::»o- 8.7 6.8 6.18
108 7.61 654  6.09

109 2 rgmf’f 5.68 5.38
110 1O 8.09 6.17  5.81
g

111 v | 761 6.63  6.18

112 % Q\m?o 8 691  6.82

113 &‘dﬁkmx{ 829 761  7.36
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169" Y 8.078.177. 45 170{ 18.127.766.79 1717. 296. 736.07_17267. 376, 616.09
1738.257.52 6. 81 174.yt' ~8. 046.886. 18 WD 02/ 083657 -62 - 8 AUG 2005 8 AUG 2003
PCT/ EPO2] 03§ gagoundSi r uct ur eH \- AVE: MTa- H V- AVE- H V- Aerbfdonss

nurber M- 111 B 2= Mr4- MLTNTT- A13080-2- 002 pECSORL3025- 2-002 pEC50 002
PECSO 1757.36.035.5 17611 -8.397.26.65 .57.177° x' -to7.438. 127. 31
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002 pEC50

114 &d_,rﬁ?(}im}qp 7.69 747  6.85

115 CE_;_:%@{D 6.12 521 5

116 x !C«)% 7.5 7.49 7.36
. ﬁl“'

117 ,:fj 7.32 7.45 6.72
A%

118 oy g.'b 6.52
119 &iz\g@ 6.48

120 ng 6.5
HACE
121 ,p,(,% (5 7.68 5.55 5
122 5.92
we' 'I\;’a
123 5.8
2K
124 5.7




-63 - 8 AUG 2005 PCTI EP02/ 01788 ConpoundSt ruct ur eH V- AVEMI4-

HI V- AVE- HI V- AVE-

Antiviral
for anti-viral

MT4-

activity in a

t hese conpounds exhi bited potent anti -

nunber MIr-111B-2-Mr4-MIT-M T R730BO- 2 002
pECSOR13025- 2- 002 pECSO 002 ECSO 187 1886. 77.036. 88 1897. 356. 996. 86~ 8 AU6 2003
awmaloysssss7 The conpounds of the present inventi onpgipoXpissg ned

cel lul ar assay. The assay denonstrated that
B55#HI V activity against a wld type

| aboratory H'V
according to th
H V- or nock-i nf
presence of 10
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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 LAI). The cellular

assay was performed according to the following procedure.

Cellular Assay Experimental Method:
HIV- or mock-infected MT4 cells were incubated for five days in the presence of
10  various concentrations of the inhibitor. At the end of the incubation period, all HIV-
infected cells have been killed by the replicating virus in the control cultures in the
absence of any inhibitor. Cell viability is measured by measuring the concentration of
MTT, a yellow, water soluble tetrazolium dye that is converted to a purple, water
insoluble formazan in the mitochondria of living cells only. Upon solubilization of the
15  resulting formazan crystals with isopropanol, the absorbance of the solution is
monitored at 540nm. The values correlate directly to the number of living cells
remaining in the culture at the completion of the five day incubation. The inhibitory
activity of the compound was monitored on the virus-infected cells and was expressed
as ECsp and ECo. These values represent the amount of the compound required to
20  protect 50% and 90%, respectively, of the cells from the cytopathogenic effect of the
virus. The toxicity of the compound was measured on the mock-infected cells and was
expressed as CCsp, which represents the concentration of compound required to inhibit
the growth of the cells by 50%. The selectivity index (SI) (ratio CCs¢/ECsp) is an

indication of the selectivity of the anti-HIV activity of the inhibitor.
25

The compounds 1-4, 7, 9-19, 21, 24-26, 28, 33-35, 37-43, 45, 46, 49, 50, 56, 61-64, 66,
68, 70, 71, 75, 79-83 and 88-93 all have an ECsy value against HIV-1 strain LAI of less
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20

than 50 nM. The SI for these compounds ranges between about 400 up to more than
47000.

The compounds 5, 6, 20, 22, 23, 29, 36, 44, 47, 48, 51-55, 58, 59, 69, 72-74, 76-78 and
84 all had an ECsp value against HIV-1 strain LAI between 50 nM and 500 nM. The SI
for these compounds ranges between about 26 up to more than 1500.

The compounds 27, 30, 31, 57 and 60 have an ECso against HIV-1 strain L.AI of more
than 500 nM. The SI for these compounds ranges between more than 13 up to more
than 183.

Antiviral spectrum:

Because of the increasing emergence of drug resistant HIV strains, the present
compounds were tested for their potency against clinically isolated HIV sirains
harboring several mutations. These mutations are associated with 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.

Results:

As a measure of the broad spectrum activity of the present compounds, the fold
resistance (FR) defined as FR = ECsp(mutant strain)/ECso(HIV-1 strain LAT). Table 7
shows the resuits of the antiviral testing in terms of fold resistance. As can be seen in
this table, the present compounds are effective in inhibiting a broad range of mutant
strains.
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1araaar et /01l k-be p,00~GC-0l/ jrQ CVG[~0.i,000 .--IN

It! flo>ar NcvknV) 11l lerw 1--1 Thi11111 000-' 0000~DM ~0100~D10. - -1 -8 AUG 2005
'tc'"iN1IOKI% aD. --100" +f.--1 C NO V]Cl4N,p .--1 1111111 12111111 7 11111111
111Y11 41hyd ddhgsescr . d- coN UNn0o00000000000Cc, a_oti. Cs - p@rhviamess VWO
02/ 083657 -69 PCTI EP02/ 01788 The codes usged for the strains are as foll ows
Strai nResi stance associ ated nutations ALi Ol, K20R, M61, |54V, A71V, V82T,

| 84V BLI A, OR, , L24I 6l , 154V; P,
e codes used follygle strains are 'as i'oql’%ws

Strain [Resistance associated mutations Strain [Resistance associated mutations

A L1101, K20R, M36L, 154V, A7T1V, V82T, {L L101, 1241, G48V, 154V, V771, V82T,
184V ' Lo0M

B L10I, K20R, 1.24]1, M36], 154V, L3P, M L10L, L24Y, M36], 154V, L63P, V82T,
A71V, V82T, 184V LOOM

C L101, X20R, M36l, M46l, 154V, L63P,] |N L10I, M46l, 154V, L63P, A71V, V82A,
AT71V, V82T, LOOM L9OM

D L1101, M361, 154V, L63P, A71V, G738,] |O 1101, 1241, M361, 154V, L63P, A71V,
184V, LOOM 184V

E L10I, K20R, 1241, M36l, M461, 154V,| [P 110X, D30N, L63P, V771, N8SD
L63P, A71V, G735, VRIT, 184V, LoOM Q 1101, K20R; 154L, L63P, A71V, G738,

F L10L MA461, L63P, A71V, 184V LOOM
G {L10L 1241, M36V, M46L, 154V, L63P,| IR |L10L, M46J, 154V, L63P, A7IT, V771,
A71V, V82T, 184V V824, LIOM
H  [L10L K20R, M36L L63P, A71V, G738,| |S L10F, M46], L63P, A71V, 184V
V771, 184V, L90M T V321 M361, M46I, 147V, 150V, L63P,
I L10L K20M, 154V, L63P, A71V, IS4V, LOOM
LooM U L10F, M46L, 147V, L63P, A71V, 184V

J L10T, M36L, M46L, L63P, A71V, V771,
184V, N8SD, LOOM

X L10I, M36L, 154V, L63P, A71V, V82T,
L9OM

Biovailability:

5 The bioavailability of the present compounds was measured in rats. The compounds
were administered orally or intra peritoneal. Animals were sacrificed at different time
points after administration, whole blood was collected and serum prepared by standard
methods. Concentration of the compound in serum was determined by titrating the
anti-HIV activity present in the sample according to the procedure described above.

10  Serum concentrations were also measured by HPLC-MS.
Protein Binding analyses:
Human serum proteins like albumin (HSA) or alpha-1 acid glycoprotein (AAG) are
known to bind many drugs, resulting in a possible decrease in the effectiveness of those
compounds. In order to determine whether the present compounds would be adversely
15  effected by this binding, the anti-HIV activity of the compounds was measured in the



A71V, V82T, 184V CL101, K20B, MB6l, M61, 154V, L63P, A71V, V82T, L9OM
DL10l, MB6l, 154V, L63P, A71V, G73S, 184V, L90OM ELI O, K20R, L24l, -%@)'J
M461, 154V, L63P, A71V, G73S, V82T, 184V, L9OM FL101, Mi61, L63P, A %ﬂj&/
GL10l, L24WonB@dssIMAGI , 154V, L63P, A71V, V8 184V HL101l, KePRrod@ifs, L63P,
A71V, G73S, V771, 184V, L9OM ILI O, K20M 154V, L63P, A71 V, 184V, L90M
| L10l, MB6I, Mi61, L63P, A71V, V77l, 184%)- N88D, LOOM KL101, MB6I, 154V,

L63P, A71 V,_\82T OMStrain L MN.O.P QR S TV32)L, [M61 VA
TSov. 163, PERRAT R et ot Ppsing b Refiome WiREge, ol i prolialdl
mut ati ons L| @hjbiteestp thesegwote84V, V771, V82T, L90OM LIO01, L24l, M6I, 154V,

L63P, V82T, L9OMLIO, Mi61, 154V, L63P, A71V, V82A, L9OM L1O, L241,

M361, 154V, ijGSP, A71V, . 184V
harmacolinetic data

5  The pharmacokinetic properties of compounds 20, 88 and 90 were tested on rats and
dogs. The compounds were evaluated in Whistar rats, source Iffa Credo, weighing
approximately 350 g. Before dosing the animals were fasted overnight (approximately
12 b fasting period). The compounds were dissolved in DMSOQ. The results represented
in the table concern the resuits from the oral dosing of the compounds. Blood was

10  sampled at 30 min, 1h, 2h, 3h, no pre-dose sample was taken. The amount of the
compound in the biological sample was determined using LC-MS. In the table below
“or” means oral dosing, “mpk” means mg per kilogram.

The results are illustrated in Table &.

15

Table 8

Cormpound | Cye (ng/nal) Capours (ng/ml) Crnax (ng/ml) }
(or, rat,10mpk, (or, rat, 10mpk, (or, dog, 10mpk,
DMSO) DMSQ) DMSQ)

20 1425 401 713

88 254 225 379(PEG)

90 893 634 550

A high plasma level can be observed for these compounds and more specifically for the
compound such as compound 20, which is due to the good solubility of said
20 compounds in water. :



LI OL, D3ON, L63P, V771, N88D L101, K20R; 154L, L63P, A71V, G/3S, L90OM L101,
MA61, 154V, L63P, A71T, V771, V82A, L90OM L1 O, Mi61l, L63P, A71 V;égﬁg
Biovailability 5 The bioavailability of the present conpounds was &W@d
in rats. TReoeammpnds were administered orally or infra pgrifepifdbhss
Animal s were sacrificed at different tine points after admnistration,
whol e bl ood was collected and serum prepajed by standard nethods.
Concentration of the conpound in serumwas determned by titrating the
anti-H V act QLiaIMSresent in the sanple according to the procedure

descri bed above. 10 Serum concentrations were al so neasured by HPLC- V5.
Protei n Bi ndi ou anal yses: Human _serumproteins |ike.al bumn (HSA) or

al pha- 1 aci d!gl4 coppound havmegals fosprlaRnown to bind nmany drugs, resulting in
a possible decrease in the effectiveness of those onpounds. In order to
determ ne whet her the present cquoundsqmould e a ‘&sqky 15 effected by
this binding, the anti-HV gcti ity _of &he nds was neasured in the -
8 AUG 2005 WO 02/ 083657 mc%‘auﬁjo}v@ iT- ence of @unman serum thus
eval uating the effect of the Hindiln f Ot otease inhibitors to those
protei ns. Phar macokanetic dat &5 fﬁg Bmar macoki netic properties of
conpoundss 20 4, 8Gy-3Like) OsaiR! StetBRbREGO Tornftl Fadc HRGFes, TSI PRI SneT €
eval uated in VMlshar rats gource | ffa Credo, weighing "approximtely 350
g. Before doBistapotifss Ve%8r e fasted overnight (approximately 12 h

fasting peri ®f)andTRe ateyngmehnddependentivli bplvdgend C)RalME@,. sAkenyl e syl ssatkyl,
represented in e 1 CORC reﬁyhl,ts o] e )| g @2 t he
conpounds. Bl ood?é’é’?&%%{nppﬁﬁz&g?hggcﬁél ,1’ 13%?,;1’ 2 ,ePBh,cﬁér’%glprgylaosfgé danpl e
was taken. The aRlstift-s8k¥li he conpound in the biol ogical sanple was

det er mi ned u®i; AgaylAAso\Be a tadickhef foadlle bel ow "or" neans oral dosing, "npk"
means ng per Kilogram The results are igdlustrated in Table S. 15 Table 8
C.. (ng/nml) C31o.n (ng/m) C,,, ?‘H’g ‘®ormpound(or, rat, | Ompk,
lll\ '--.,
T iy
Ripw Ry

R

wherein
Ro , Rioa and Ryg, are, each independently, hydrogen, C;.salkyloxycarbonyl,
carboxyl, aminocarbonyl, mono- or di(Cy4alkyl)aminocarbonyl,

15 Csqcycloalkyl, C;galkenyl, Cy galkynyl or C,.4alkyl optionally substituted
with aryl, Het!, Hetz, Cs.scycloalkyl, C)4alkyloxycarbonyl, carboxyl,
aminocarbonyl, mono- or di(C.salkyl)aminocarbonyl, aminosulfonyl,
C14alkylS(O), hydroxy, cyano, halogen or amino optionally mono- or
disubstituted where the substituents are selected from Ciialkyl, aryl,

20 arylCyqalkyl, Cagcycloalkyl, CsscycloalkylCiaalkyl, Het!, Het,
Het'C)4alkyl and Het?C4alkyl; whereby Ro, Ryq, and the carbon atoms to
which they are attached may also form a Cj.scycloalkyl radical; when L is
~0-C, galkanediyl-C(=0)- or -NR;-Cj¢alkanediyl-C(=0)-, then R9 may
also be oxo;

25 Ri1ais hydrogen, Cjgalkenyl, Crealkynyl, Csi;cycloalkyl, aryl, arylCj.alkyl,
aminocarbonyl optionally mono- or disubstituted, aminoC;salkyl-
carbonyloxy optionally mono- or disubstituted, C,.alkyloxycarbonyl,
aryloxycarbonyl, Het'oxycarbonyl, Het’oxycarbonyl, aryloxycarbonyl-
Cisalky), arylC 4alkyloxycarbonyl, Ci4alkylcarbonyl, Cs.cyclo-

30 alkylcarbonyl,  CjscycloalkylCi-jalkyloxycarbonyl,  Csscycloalkyl-
carbonyloxy,  carboxylCisalkylcarbonyloxy, Cjsalkylcarbonyloxy,




(or, rat, |I Omwpk, (or, dog, |I Onpk, DMSO) DVSO DVSO) 201425401713
88254225379( PEG 90893684550 A hi gh plasma | evel can be observed igz%mrm%e
conmpounds and nore specifically for the conpound such as conpound

whi ch is dweO omsséss good solubility of said 20 conpounds ipcyRP®i17s8 8 AUG
2005 WO 02/ 083657 PCT/ EP02/ 01788 -71 CLAIM5 1. A conpound having the
formula (1) R3 RI"L" R2 OH R4 NI--A-R672|=n5 and N-oxi des, salts,

st ereoi soneric forns, C ters |tes
t hereof, wherein R a%éhgfﬁ'gﬁca%o ’| nde %‘lﬁg?ﬁog}?hydr Bgy :?%5@13
C2-sal kenyl , aryl Cl- @3t legrbonyl @n}hqrwhixwﬁet @&Eﬂ@ﬁ@}@aﬂbk 1- aryI
Het', Het' Cl-6al kyl { BeCCHAI artdhfibky, HE alﬂ@%x%ig Rox§ ok Ti, AR} Of
formula R OS. .RL06 R \"’Bﬁ 5ﬁ?r“m ? S4R§%b are,
each i ndependent |y, WHP%@n t&feéy VXY BEHGEY: {’,Iﬁtr bolk3lP ena?i’i ¥E8r Bony !
nmono- or 5di (d - 4a| kyI@anCthal’sblﬁmydents drﬁﬂﬁ?:aﬁny)cgmapd(wa e4zh- ndgengdéently
C2- 6al kynyl or 4a| pt| I t| t.uted h%]j 2,
C3- 7cycl oal kyl , CI -04 y‘i 0X E‘o x%lr aﬁﬁml gﬁé’r’btg aydo or
di (G - 4ai kyl )am nocarbefydio yHe &1;(65 %y, cyano,
hal ogen or am nmlwxglhgaﬂjlgbu, rmr(g.,cﬁ,xoan@n subs@shmaﬁﬂ V\/necg_éaumypubsw uents
are selected fromd - 4aalw ar
Cis okycar%nyl Het!, Het® or C,4alkyl optionally substituted with
10 halogen, hydroxy, C1.4alkylS(=O);, aryl, Cs.scycloalkyl, Het!, Het*, amino
optionally mono- or disubstituted where the substituents are selected from
Cialkyl, aryl, arylCyalkyl, Cseycloalkyl, CsocycloalkylCsqalkyl, Het!,
Het?, Het'C, 4alkyl and Het’C;_alkyl;
whereby R 1, may be linked to the remainder of the molecule via a sulfonyl group;
15 each independently t is zero, 1 or 2;
R; is hydrogen or C,4alkyl;
Lis -C(=0)-, -0-C(=0)-, “NRs-C(=0)-, -0-C;.¢alkanediyl-C{=0)-,
~NR3-C;.salkanediyl-C(=0)-, -8(=0)z~, -O-S(=0)z-, -NR-S(=0), whereby either
the C(=0) group or the S{(=0); group is attached to the NR; moiety; and whereby

20 the alkanediyl moiety is optionally substituted with aryl, arylC,,alkyi,
Csgcycloalkyl, CsqcycloalkylCiqalkyl, Het!, Het?, Het'Ciaalkyl and
Het’Cyalkyl;

R3is Cysalkyl, aryl, Csscycloalkyl, Cs.pcycloalkylCi.salkyl, or aryiCi4alkyl;
R4is hydrogen, Cjsalkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or
25 di(C,4alkyl)aminocarbonyl, Cs.;cycloalkyl, Ca.galkenyl, Ca.salkynyl or Cjgalkyl
optionally substituted with aryl, Het', Het®, Csgcycloalkyl, C)qalkyloxycarbonyl,
carboxyl, aminocarbonyl, mono- or di(C;salkyl)aminocarbonyl, aminosulfony,
C14alkylS(=0O), hydroxy, cyano, halogen or amino optionally mono- or
disubstituted where the substituents are selected from Cj4alkyl, aryl, aryl-
30 Cialkyl, Cs.seycloalkyl, Cs.reycloalkylCyqalkyl, Het', Het?, Het'C,4alkyl and
Het*C, salkyl;

Ais Cjealkanediyl, -C(=0)-, -C(=S), -S(=0)-, Csalkanediyl-C(=0)-,
C,-¢alkanediyl-C(=S)- or C.¢alkanediyl-S(=0),-; whereby the point of
attachment to the nitrogen atom is the Cj.galkanediyl group in those moieties

35 containing said group;

Rsis hydrogen, hydroxy, Cjgalkyl, Het'Ciealkyl, Het’Cjqalkyl, aminoC,alkyl
whereby the amino group may optionally bc mono- or di-substituted with
Ciaalkyl;



20 aryI Cl-Oal kyl, C3_7cycl oal kyl, C3-7cycl oal kyl G . 4al kyl, Het', Het2,

Het' C1 al kyl and Het 2Cl . 4al kyl ; V\/nereby R9, Rjpa and the car bon atOWE%%
which they are attached nmay al so forma C3. 7cycl oal kyl radical;

- O ( - 6al kafpediddssss( =O - or NRg- Cl - 6al kanedi yl - C(=0) - thep F{;(g;:qimsal so be
oxo; 25 Rii; is hydrogen, C2-6alkenyl, C2-6alkynyl, CS 70yc aryl,
aryl Cl -al kyl, am nocarbonyl optionally_jgno- or disubstituted,

am nod - 4al | cyI car bonyl oxy, i onal | y no- or d| substi tut ed,
d - 4al kyl oxyBaisbGnsplkyloxss ﬁeé‘-)xir@h 91% ABERRY OF 30 3R B8y | |

a yl70xyfar ggny: AZI isAéthiy then &7, Whifdedni 4 Imélnomi/a% bﬂétV'be Slsathgl, 36t Grdlopty | |
cyclo a gar y y ycar bo
o 1oy canol BelBbRelhy, Yt e
al kyl car bonybmoatgino€;
Iira%/l cc:jar gontlyI CartE car Egongll OXM%Q&%% ?El?gk%y%ﬁ%% {ngl%(::mar‘:]'4 L oxy,
Het 2C1 4al kyl car b i/ Ay 0%y ARy R¥Hcar ony,
optional |y substHtheF\/&j‘rlUxﬁlwl,1Hét’fGéhﬂkylorEm%MﬂhﬂI agen or hydroxy:; 5

selected frof &34z %I“ﬁ‘e Kite g{,ﬁ%%p ot 3 Yl AP B R may

C3. 7cycl oal kyl d allatbﬁqrmHﬂeDfHetlz-let 2, Het' Clialkyl and Het2C 4alkyl; RIMis
hydr ogenyg C3. 7cyc| oal kyl, C2. 6ai kenyl C2- 6al kynyl , aryl,

Cl - 6al kyl oxy Het 2 or Cl-0al kyl opti onal |y substituted with
10 hal ogen, 89%1’0 a&%ﬂ’w d@ﬂg"g}eﬁm C3_7cycl oal kyl, Het', Het2,

am no opti onRh Ia;ndrrhmare ogaclal iisdepetdently, drdvdpene Gy badkgly 63 fsalkerpht a‘ylﬁmalkgl ect ed

from C, alkyl, Cl-4 C Ky

C3_7cycl oal kyl C14 ?/ékyqoa% lc}%ﬂékyl% g IE@? akr;lgt Het etclﬂauqﬁ V\/nereby
R116 maybe |i nkel l-ﬂug’femal nder of the nol ecul e via a sul fonyl group

15 each Hﬂdep@ﬁdgﬁlsloﬁetafa&cil&if@‘omﬂal@r 2; R2 is hydrogen or Cldalkyl; L is
-¢(=0-, -O0C=0)-, NRa-C(-0)-, -£O- 6§I kanedi yl - C(=0) -,

NR$- CL_6al kanedi yl - O(=0) -, - S(=0) 2°° -0 80 2-, NR8-S(-0)2 whereby either
the C(=0 group or the S(=0) 2 §n attached to the NR2 noiety; and
whereby 20 the al kanedi yl noiety i optyonal |y substituted with aryl,
ary1C3-aal kyl, C3.7cycl oal kyl, C3:{7cycloal kyld . 4arkyl, Het', Het2, Het'C,
4al |l cyl and Het2Cl.4alkyl; R3 is 136ak¢<yl , aryl, C3. 7cyc| oaI kyl ,

C3. 7cycl oal k}ééCl -4a| kyl, or arylC -4alkyl; R4 is hydrogen,

Cl. 4al kyi oxy car boxyl, am nocar bonyI nono- or
Rma and Ry are, each mdependently, hydrogen, C,.salkyloxycarbonyl,

carboxyl, aminocarbonyl, mono- or di{C,4alkyl)aminocarbonyl,
20 Ciscycloalkyl, Cagalkenyl, Co.galkynyl or C,; 4alkyl opticnally substituted
with aryl, Het', Het’, Cascycloalkyl, C;.alkyloxycarbonyl, carboxyl,
aminocarbonyl, mono- or di(Cisalkyl)aminocarbonyl, aminosulfonyl,
Ci142lkylS(O);, hydroxy, cyano, halogen or amino optionally mono- or
disubstituted where the substituents are selected from Cisalkyl, aryl,
25 arylCi4alkyl, Cijcycloalkyl, CsscycloalkylCisalkyl, Het!, Het,
Het'Cy4alkyl and Het*C,4alkyl; whereby Ro, Ry, and the carbon atoms to

which they are attached may also form a Cj_scycloalkyl radical;
Ri1a 15 hydrogen, Cosalkenyl, Cagalkynyl, Ciqcycloalkyl, aryl, aminocarbonyl
optionally mono- or disubstituted, aminoC).alkylcarbonyloxy optionally
30 mono- or disubstituted, Ci4alkyloxycarbonyl, aryloxycarbonyl,
Het'oxycarbonyl, Hetoxycarbonyl, aryloxycarbonylC; alkyl,
arylC,salkyloxycarbonyl, Cjaalkylcarbonyl, Cscycloalkylcarbonyl,
Ca.scycloalkylC,.4alkyloxycarbonyl, . Cs.scycloalkylcarbonyloxy,
carboxylCi4alkylcarbonyloxy, Ciaalkylcarbonyloxy,  arylCiaalkyl-



25 di (CL. 4al kyl ) anni nocar bonyl, C3_7cycl oal kyl , C2-6al kenyl, C2-6al kynyl or
C, .6alkyl optionally substituted with aryl, Het', Het2, C3.7cycl oal #MUB 2005
Cl 4al kyl oxycar bonyl, carboxyl, am nocarbonyl, nono- or

di (C1- 4al ko amgzeszar bonyl , ami nosul fonyl, Cl, alky1S(==0) peT/R¥é¥Ne278%

cyano, hal ogen or am no optionally nono- or disubstituted where the
substituents are sel ect ed from d 4al kyl -74ary| aryl 30 CI 4al kyl ,

oS hem Y C-ToXaalor Bl spybElend iR b
a _6al kanedi yl - O( =0) -Het! c:@ﬂbt)ﬁalloknnedl ﬁet Chryloxscationgal kanlé@n’o,arhosybgf,z-
whereby the point of yatta gﬁ}gﬁ% n!}ﬁ Qﬁﬁﬁoﬂ'&fﬂohﬂo&?e of-1§gilkgnedi yl
group in those noi etles ont alﬂl al up; ‘Ig IS hydro droxy,
Cl. 6al kyl, Het 1C1_6al9@fipnal %F‘é’@lm@él‘ﬁ& n‘?rgf{?@’ Hat ki by @g’?% &ni no
g ou, s opt L o L%T@Espﬂ‘m01°ﬂ“h‘d“ﬁ’°b@"“ﬁmm T S

0% Y,
Het 2, Het 2oxy, aryl, ﬂ‘yﬁ(g; é,rmglgﬁalkyﬁc C&% @/ lkgﬁéarlkflﬁfélgfi,
Cl- 6al kanediyl then H8 néyetélxsdkﬂ@n(tﬂ @H@Jﬂtyl Het 01 4a| kyl
Het' oxyd . 4al kylg,, L‘Etl%ﬁhsg’k% boycldi g0 @ CAnBalK O calbfih Coryl Chryfaliky] He or

8

The detim t1on of R awr@ﬁéwrlvﬂs%«iv%@?ﬁaﬁm%&ht R onegePs "

the definition of R6
substi t utht s sel ect edarfly @hGtloalkyi, I&Wc,, H 1a14:aid<g1btumaﬂwmpm>- or disubstituted

Cl. 4al kyl oxycar bonyI tFé ,Su%y&eﬁgrggrwecmarﬁz&ﬂxdc
aryl Q 4al kyl, Het' C14a

together wit h the nit%s ¥ﬂ°§l‘ﬂm@t 2¥ﬂ1‘?"i‘ﬁ' éh"év‘yg %eét té@hﬁhﬁ%a&]&%sﬂ‘q orm

Het' or Het2. 10 2. M i according to claim1l, wherein R and R8 are,
cach | ndependentl ercty % RSy AL e BBl Bt oo A AE Ko
Het 2C1. 6&F ky1l; 15 R &‘ﬂ‘}PaI so be a radical of formila Rl oa Re»a” N | Rilb
R9 wherein each independently t is zero, 1 or 2;

R; 1s hydrogen or C,.salkyl;

Lis -C{=0)-, -O-C(=0)-, -NR;-C(=0}-, -O-C,.¢alkanediyl-C(=0)-, -NR3—C;.¢alkane-
diyl-C(=0)-, -S(=0);-, -O-S(=0),-, -NR3-5(=0), whereby either the C(=0) group

20 or the S(=0), group is attached to the NRy moiety;

R31s C.galkyl, aryl, Cs.scycloalkyl, Cs.gcycloalkylCialkyl, or arylCi4alkyl;

R4 is hydrogen, Cjsalkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or
di(C,_4alkyl)aminocarbonyl, Cs.;cycloalkyl, Cogalkenyl, Ca.galkynyl or C;.salkyl
optionally substituted with aryl, Het!, Het?, Cs.scycloalkyl, Cy.4alkyloxycarbonyl,

25 carboxyl, aminocarbonyl, mono- or di(C;4alkyl)aminocarbonyl, aminosulfonyl,
Ci14alkylS(=0),, hydroxy, cyano, halogen or amino optionally mono- or
disubstituted where the substituents are selected from Cjjalkyl, aryl,
arylCjalkyl, Csicycloalkyl, CsscycloalkylCyaalkyl, Het!, Het?, Het'Cyalkyl
and Het’C)_alkyl;

30 Ais Cigalkanediyl, -C(=0)-, -C(=S)-, -S(=0)-, Ci¢alkanediyl-C(=0)-,
Csalkanediyl-C(=S)- or Ci.¢alkanediyl-S(=0),;-; whereby the point of
attachment to the nitrogen atom is the Ci¢alkanediyl group in those moieties
containing said group; |

Rsis hydrogen, hydroxy, Ciealkyl, Het'Ciealkyl, Het’Cisalkyl, aminoC).alkyl

35 whereby the amino group may optionally be mono- or di-substituted with
C1.4alky1;

Rsis Ciealkyloxy, Het', Hetloxy, Het?, Het%oxy, aryl, aryloxy or amino; and in case
-A- 1s other than C,salkanediyl then RS may also be Cj.salkyl, Het]CHa]kyl,



RO , Rl0Oa and Rlob are, each independently, hydrogen, Cl-4al kyl oxycar bol?/
carboxyl, arninocarbonyl, nono- or di(Cllal kyl)ani nocarbonyl, 20 -8 AUG 7005
C3-7Cyd oal kyl, C2-6al kenyl, C2-6atkynyl or Cl.4al kyl opti onal | y

substi t ut eqvom(;s}gﬁs?,r yl, Het', Het2, C3.7cycloalkyl, Cl4alkyl ffii‘&ﬁﬁ%”yl
car boxyl, ‘am nocar bonyl mono- or  di (d . al kyl)anlinocarbony

am nosul fonyl Cl. 4al kylS(O) 1, hydroxy, gyano, hal ogen or ami no optionally
mono- or disubstituted where the subst i ?uents are sel ected from Cl. 4al kyl

aryl, 25 arylCl. Hal'&yyC; 468yl C@wlmlﬂet’@%y@cmadrklﬂ@kﬂawlﬁﬂycid@ikﬂ

Het2, Het'Cl.4a 2%3. FFH%IF%% n
atons to which (I[)heym%EE a!rﬁl’ac egal so for %3817@?13?%}% anl
R113 is hydrogenOPf@ﬂ@&Ibﬁéﬁbmmt@%@IQWrP}ImOTG:@l

amt _nocalr lbonyl 0@t} drgoﬂ?l’,n@'ua?kyl éw%haﬁyn ud;% arﬁlﬁbmoﬁ?_}'l, ?ymwdaﬁbbpmyl oxy
opti ona Q i i ar bony

aryl oxycar bony Hﬁéﬁﬁﬁ% 1, Hpl ‘2‘ ﬁgﬂ({yﬁ &

aryl oxycar boRy Iaﬁil —AaRﬁ yaken tage;ﬂeﬂv:&aﬂ:k yaitoogen aitdmo hy whidB1thdn iateyattaghdsiomgy |

C3- 7cycl oal kyl ca { gycl oal kyl C1. 4al kyl oxycar bonyl ,
C3. 7cycl oal kyl ca%lg‘g%molg%r%ar boxyl Ct - 4al kyl car bonyl oxy,

Cl. 4al kyl car bonyl oxy, aryl Cl. 4al kyl 8 AUG 2005 WD 02/ 083657 PCT/ EP02/ 01788
-74- car bonyBoxyA aﬁylbmdtwmtﬂ@gyo afy yf ElxineaY bod wiexin RHeydmgeﬂ;cEmhlkyl Het'

o kyl car By oxyCAFSR. SHIGH fbe %&ﬁ"’ﬁﬁi‘%@r%@gﬂﬁf% atff, s Erondity
substituted wi t hHat ¢h.callgdy | Y, H 12331&9' h‘yh?r@%yHe%@rél ?Pt'ﬂfﬁ@‘iSDTs@B%’ﬂ Yuents

on Itge 2m| EO| groﬁﬁh%nﬁr&@d%ﬁihb d%&f&?ﬁéhﬂwﬁ Qﬁtﬁeﬁhgih@ﬂibe@wﬂi@hléb’mtmnﬁrw
ary al Ky

cI oa cl oal k Het 2
et C_aal Kyl antPegt BT lzé%mm £ FgmpEs 5] o Erosel prygrL o1 Safur
C2. 6alkenyl, C2- & whichis omwllymhmtemzngprmm&wmqn)ﬂﬁomﬁat ionally
substitufi®d with hal ogen, hydroxy, G -4alkylS(Ot, 10 aryl,

C3. 7cycl oal kyl,  Helompdiak Zaccdting Qo 3BY bPBZmsY1 WS Whein & 5 §ubsq{<masanwhere

t he substltuents ar sel ected from Cl1-4al kyI, aryl, aryl G
C3- 7cycl oal kyl s l’ycl oal kyl C1 al kyl, Het', Het2, Het'd -4al kyI and
Het 2C1- Oal kyl ; whereby Rllb may be linked to the reminder of the nol ecul e

via a sul fonyl 5 ; | VI RO o) i—OR2 1S
. Ui 2EA% gl)?&?ﬂg{'_fl%lﬂsﬁ%& L%-b-é@-.
hydr ogen or él. 6%??3’?; |a§ %?% %% = s—, < NR%—%]:OS-, £0)
-0 O -6alRanedi yl - (=0 -, -NRS-C, - 6al kane-
6. A compound according to any one of claims 1 to 3 wherein L is
-NR;-Cj.¢alkanediyl-C(=0)-, whereby the alkanediyl moiety is optionally
substituted with, aryl, arylC; 4alkyl, Het', Het?, Het'C; salkyl and Het’C; salkyl.

25 7. A compound according to any one of claims 1 to 6 wherein R; is Het',
Het!Cy_salkyl, Het’? or Het’Cygalkyl.

8. A compound according to claim 7 wherein R, is Het' or Het’.
30 9. A compound according to claim 8 wherein R, is Het'.
10. A compound according to claim 9 wherein R, is hexahydro-furo[2,3-b]-furanyl.
11. A compound according to claim 10 wherein R; is tetrahydrofuranyl.
35
12 A compound according to amy one of claims 1 to 6 wherein L 1is

-O-C; salkanediyl-C(=0)- or -NRs-Cy.salkanediyl-C(=0)- and R, is a radical of
formula



diyl-C(=0 -, -S(=02-, -0-S(02-, NRS-S(=0 2 whereby either the ( O) gr oup
20 or the S( =02 group is attached to the NR2 noiety; R3 is Cl-6alk

aryl, C3.7cycloal kyl, C3-7cyd oal kyl C1-4al kyl, or ary)C, .4al kyl; R4 AUG 2005
hydr ogen, Maiimhsuxycar bonyl, carboxyl, am nocarbonyl, nORSTERI2/01788

di (C1-4al kyl ) am nocar bonyl, C3_7cycloai yl, C2-6al kenyl, C2.6allrynyl or

Cl - 6al kyl optionally substituted with avél, Het', Het2, C3-7cycloal ky[,
Cl- 4al kyl oxycarbonyl, 25 carboxyl Ream negar bonyl, nono- or

di (C -4al kyl ) am nocar bonyl, am g?sul yl, Cl-4al kyl S(=Ot, hydroxy,
cyano, hal ogen or am no optional .-of disubstituted where the
substituents are selected fromd - 4 | kyl], aryl @Pyl C1. 4al kyl .

C3_7cycl oal kyl, C3. 7cycl oal kyl C, -4at kyl } Het', Het2, Het'C -4allcyl and
Het 2Gi - 4al kyl: 30 A is ClL.6al kanedi yI*, “&(=0)-, -C(=S)-, -S(=0)2-,

Cl 4al kanedi ylwhqu) C - 6al kanedi yl - C(=S) - or C, . 6al kanedi yl - S(-0) 2-;

wher eby the poi Nk, gfoxoattachrrent to the nitrogen atomis the Cl-6al kanedl yl

group in those i eties . containi g up; R5 is hydroge XY,
Cl 6al kyl, Het' CRiogaftid) | Rioy e cga H@Pmdg‘ﬁf ]@T{? gsﬁg‘ﬁe?%“?

am no grofip may opti ommbﬁt;atdde withn oarylpr Hat'; sHﬁ%,U(’cluh&gﬂwcdnbo@L a;a:ﬂ:hyyl R6

in case A 8 bther’ 1’1?“94"&‘?“%4“‘{&"5@8 5%}?*9 e e

Het' C,.4al kyl, - 8 AUEhS® 88 75-

Het | OXchjl. ga: EY: Rulikfg &@CAEIWN br Clﬁﬂ@pﬁptﬁl;aw Wh%m&?y%iﬁﬁﬁﬂ&)ﬂalogen and
aryl oxyCl- 4a y %Q%; each of the am no groups in
the definition o ﬁ%ﬁrgge%'p?]i%ﬁsa lox € s?lgstl tuted with one or nore
substitudfts sel ect ed from G . aal kyI C1- 4al kyl car bonyl ,

Cl- 4al kyl oxygar bgnadm Gl | accardifaC @ danyia “%EﬁéhPLYQaUJQHgHIkanéilgg@(—o yHet 2,

aryl d - 4al kyl , t 2 allc R5, and - A t aken
together with the&'n F@S‘@?&Eﬁgm I@ ﬁh’sfﬁ%‘%’bﬂf)ggmmed my also form
Het' or Het2. 3. A conpound accor &g t&many of clains | or 2 wherein Rl
hydrogen, d -6al kyl, 10 C2 6al kghyl ,Xaryl1Cl. 6al kyl, C3. 7cycl oal I cyl,

C3- 7cycl oal kyJCI -6al kyl, aryl, Het X\ .l - 6al kyl, Het2, Het2Cl-6al kyI

wherein Het' is a saturated or partjall unsat ur $Ped m)nocycl iC
het erocycl e having 5 or 6 ring nenbgfs, gghi ch contains one or nore

b ! .
het eroatom ring menbers sel ected fro;n ni trogen, oxygen or sulfur and which

is optionall ff’ tituted on one or nore carbon atons. 15 4. A conpound
accordi ng5to anyRefis@iogins 1 to 3 wherein L is -O Cl. 6al kanediyl - C(=0O) -

R10s and R are hydrogen,
Rj1ais arylC4alkyl wherein the aryl group is substituted with a halogen and
R is hydrogen, or Cigalkyloxycarbonyl.

20 14. A compound according to claim 13 wherein L is -O-C;galkanediyl-C(=0)- or
" -NRg-Cjsalkanediyl-C(=0)- and R; is a radical of formula

Rig Riop
R]la
\ ,"'
T ’ m
Ry Re

wherein Rg is 0x0 , Rjg, and Ry are hydrogen, Ryja is m-fluorobenzyl and Ry, is
hydrogen, or Cisalkyloxycarbonyl.
25
15. A compound according to claim 14 wherein L is -O-C;_galkanediyl-C(=0)- or
-NRs-C)salkanediyl-C(=0)- and R, is a radical of formula



5. A compound according to any one of clainms | to 3 wherein L is -0-C(=0-.
20 6. A conpound according to any one of clains 1 to 3 wherein L is

NRg- Cl - 6al | canedi yl - C(=0)-, whereby the ai kanediyl noiety is opti oﬁglmkﬁ 2005
substi t ut equiodbbiscHr yl, aryl C) 4al kyl, Het', Het2, Het'C]4aptgxboriicks
Het 2C, - 4al kyl . 25 7. A conpound according to any one of clains | to 6
wherein R1 is Het', Het' Cd -6alkyl, Het72-or Hett2d _6al kyl. 8. A conpound
according to claim7 wherein Rl imytet ragr Het2. 30 9. A conpound
according to claim8 wherein RL is 10. A compound according to claim
9 wherein R, is hexahydro-furo AR ut-anyl . 11. A conpound according to
claim 10 wherein Rl is tetrahydrofgrany|[. 35 12. 8 conpound according to
any one of claims | to 6 wherein LRi S O Cl1 al kanedi yl -C(am - or

-NR$- d - 6al kanediyl -C(-O- and R i%*a ¥adical of formula WD 02/ 083657 - 8
AUG 2005  PGRHdrRA R Diks7&8, ey sidnR,dp3us Bydmgen, Rrikoe marftporobsnzydraad Ruaci

i ndependent I%,f_‘,o%\égrogen or Cl-4al kyl optionally 5 substituted with aryl,
Het', Het2, yl oxycar bonyl, carboxyl, am nocarbonyl, hydroxy, or

am no optionally nmono- or disubstituted where the substituents are

sel ect ed & r oy, Cl4 ablipbundRacdordihg t@ iclaill 4akkeréin Iotis @D-ChahlkgnedopiG(obnl oty
substituted with Y, hal N~AN |.S: or

Cl. 6al kyl oxycar b T.‘*%ﬂ%ﬁ%ia%%grﬁqg%@}%?%ﬂgg&gl aim 12 wherein L is
- O Cl- 6al kanedi yl - C(=0) - or - NRg®®k; 6afitanedi yl -C(=0) - and Rl is a radical
of formula Rion. An R | a Rl1lb mherei 15, R9 is oxo, Rlaa and RL (b are
hydrogen, R, 1. is aryl Cl4al kyl whagei mythe aryl @Loup is substituted with
a halogen and RIMis hydrogen, or |CI . 63l kyl oxyear bonyl. 20 14. A conpound
according to claim13 wherein. L is;0 &l. 6alkanediyl-C(=0)- or

" NRs- C1- Gal kapEd iy 150x6) Ruo o Rioe o 1l 56, 18- BRERYbiy1 and Ron is tert-
butyloxycarbonyl.

10
17. A compound according to any one of claims 1 to 16 wherein R3 is arylC; alkyl.

18. A compound according to claim 17 wherein Rj 1s arylCHa-.
15 19. A compound according to claim 18 wherein R; is benzyl.
20. A compound according to any one of claims 1 to 19 wherein R4 is Cy.¢alkyl.

21. A compound according to claim 20 wherein Ry is butyl.
20
23. A compound according to claim 21 wherein Ry is isobutyl.

23. A compound according to any one of claims 1 to 22 wherein
Ais Cygalkanediyl, -C(=0)- or Cjsalkanediyl-C(=0)-; whereby the point of
25 attachment to the nitrogen atom is the C,salkanediyl group in those
moieties containing said group;

Rs is hydrogen, Cj.¢alkyl, Het'C; galkyl, Het’Cy¢alkyl, aminoC,.salkyl whereby
the amino group may optionally be mono- or di-substituted with C;salkyl;
and

30 in case —A- is —C(=0)- then R® is Cp.¢alkyloxy, Het!, Het'oxy or Het’oxy, aryl,
Het'Cigalkyl, Het'oxyCiqalkyl, HefCjsalkyl, Het’oxyCyalkyl,
arylCy_salkyl, aryloxyC;salkyl or aminoC 4alkyl; and



Rloa. R10b (I1) Rllb RO wherein RO is oxo , Rl and R ob are hydrogen,
Rlla is mfluorobenzyl and R31b is hydrogen, or Cl-6al kyl oxycar bonﬁ ﬁéﬁm
15. A compound according to claim 14 wherein L is -0 C3. 6al kanedi yl &J
or NR8- Clvab¥emedi yl -C(=0O)- and Rl is a radical of fornupersp&oitde 2005
WO 02/ 083657 PCT/ EPO2/01 788 wherein RO is oxo, RIO and Rlob are hydrogen,

Rlla is mfluorobenzyl and RIb is hyd+’7(8gen 5 16. A corrpound according to
cl aim 14 wherei n L

-NRs- G - 6al kane f'Lée AO)S%’a‘%QJaE%ﬂ s a I‘gél (%‘f ofclfdkﬁﬁf‘% %i [;{etlfffé)

(U I Rilb RO V\/ne exRremis oxo, Rion and Rl ob are hydrogen, Rlla is
m f | uor obenzyl qmasl%ubAJ& @eﬁrancanéaﬁlym%y%@ﬁqvwb c,%@n@% AHEO R

according to an one cl ai to R3 a

corrpoundgaccor dlyng 28?‘¥t| Pﬁy=7chPéfFL3g :g] "’gkﬂ ﬁl%ﬂﬁyé Llij‘k"w& ‘@H?Ygound
according to claim M ﬂﬂaﬂcyR&ryl@lmmwyloMMﬂkymmmnmCﬂﬂkwdl ng to any
one of clains 1 red ri Nng to
cl aim 20 wher ei n&}%ﬁé}? &%ﬁ 9 ﬂe%“é@ ggxﬁgaﬂnplﬁ?uﬁdﬁrg%%%%%m%%g? m9 G589
wherein R4 is i sobutsyl Sh“%Q;IWAh@GﬁBb@ﬁGS&bW@FW %ﬂr@ﬂﬂ@f 1-‘&“‘%‘ 1to
22 wherein Ais CL mbﬂﬁemlxduqloﬁcm@bnylommarﬁahbaﬁm myyloxgcabdnyl, Mtsr eby

the point of 25 at rre mtr m t he Cl.. 6al kanedi yI

group in those i‘f %ﬂ?@?ﬁ?ﬁ%@éﬁl@g B‘%ﬁe ﬁillikxl’smﬁydrogen Cl. 6al kyl ,

Het ' C1. 6 kyl , H?et@@Heral kaken tagsthey Orithohk lnjtrogan atag o which they are attached
may also form Het! whereby Het' is substituted by at least an oxo group.

24. A compound according to claim 23 wherein Rs is hydrogen or C;_salkyl.
15 25. A compound according to claim 24 wherein Rs is hvdrogen.
26 A compound according to claim 24 wherein Rs is methyl or ethyl.

27. A compound aécording to claim 26 wherein Rs is methyl.
20

28. A compound according to claim 23 wherein A is C;_salkanediyl.
29. A compound according to claim 28 wherein A is ethylenediyl.

25 30. A compound according to any one of claims 1 to 29 wherein Rgis a Het'.
31. A compound according to claim 30 wherein Rg is a Het'C)salkyl.

32. A compound according to claim 30 wherein Rg is a pyrrolidiny] or pyrrolidinylCy.
30 salkyl.

33. A compound according to claim 32 wherein R is a pyrrolidinylethyl.

34. A compound according to any one of claims 1 to 29 wherein R¢ is an amino;
35 whereby each of the amino groups may optionally be substituted with one or
more substituents selected  from Cjaatkyl, Cjalkylcarbonyl,
Ciqalkyloxycarbonyl, aryl, arylcarbonyl, aryloxycarbonyl, Het', Het?, arylC;.

salkyl, Het'C) 4aikyl or Het?C 4alkyl.



the am no group may optionally be nono- or di-substituted with Cl4al kyl;
and 30 in case -A- is --C(am- then R6 is Cl. 6al kyl oxy, Het' Hetloxx é)rl
Het 2oxy, aryl, Het'Cl-4al kyl, Het'oxyCl-4al kyl, Het2Cl4al kyI Ub’ 2003

Het 2oxyCl. Aryl g . 4al kyI aryl oxyC - 4al kyI or amn and -

8 AUG 2005%@3738%3657 PCT/ EP02/ 01788 - 78- in case - A |sggfm%l’b%g%"edu yl

then R6 is am no, Cl_6al kyl oxy, Het', Hefgloxy or Hetzoxy,; and in case -A
is O _6al kanediyl-C(=O)- then R6 is Cl 6al kyI oxy, Het', Het'oxy or

Het 2oxy, aryl, Cl-6alkyl, Het'Cl _4al kyl, Het'oxyCl-4alkyl, Het2Cl-4alkyl,

5 Het 20xyCl-#l ki leompéutlaGleaidingito cRi Isaw@rm@alé kydn @hine[Tvheely dadhioflthe

Subst i utod w1 G BB Lo R cLoubloleBiBh SSEe TR Y PO

Cl- 4al kyl - car bonyl Cl. 4al kyl oxycar bonyl, aryl, aryl carbonyl,
aryl oxyc 0%6/ K&Egltnpound"zm:& 'ty itk 35 lwxllepelddre{ is@imahiiwinigy, Het 2C1 al kyl ;
an

and 10 R aken tog her wth the nitrogen atomto which they are

attached nmay also form Het' whereby Het' is substituted by at |east an oxo
group. 24. %o@@mom%ﬂwgt?@méuwgmmfe%% R5 is hydrogen or Cl
allryl. 15 25. A conpound accor di ng to claim24 wherein Rs is hydrogen. 26

A Cormognd agc%aﬁwpg-{tp(;pamdm RSﬁi‘i_)-Heﬁzditﬂiaka-GOﬁxlﬁhmhsobﬁ@l A .
conpound, accor di erei | npoun
accor di nb(?t o%?’%’@%’ﬁeﬁr&’ﬁ m?%m’élméé’%wgﬂ*hﬁf&&z" ]2&”%83 oun accor di ng
to claim28 wherein Ais ethylenediyl. 25 30. A conmpound according to any
one of cl ai m{l-[Behnyl-29{[Mé@nﬂﬁﬁm&@}hﬂm)-b&@o%m@@@uﬁ@hﬂkﬁ@b@ﬂng to

claim 30 vvhegﬁim@ B Bahiohkid tdfahybrocRipRoiRfesdgCOr ding to claim
30 wherein R6 %ﬁ?ﬁﬁfj 1$anr pyrroli d| nyI Cl- 38 dal kyl. 33. A

corrpound accordln to claim32 wherejn R6 olld nylethyl . 34. A
conmpoundl® b&wﬁ A RydspRy- %ﬁ@DB#W]Cﬁzaﬁzrﬁ’“Ph% 235I %ﬁ!@ h’ézﬁﬂ%{ ino; 35
wher eby eac hsmfontyl]emﬁm}nprogylwmamcMﬁdxmkd-ﬁan,ishpﬁmﬁ-wbcbtm th one or
nore substituents sel ected from Cl. 4al kyl , Cl4al kyl car bonyl

aryicL aal PR (&f@ﬁﬁ%ﬁﬁﬁe%ﬁ)ﬁ%‘ﬁ%ﬁ%ﬁiﬁﬁﬁ% o2/ Gabs7
mlfonyl}-lsobutyl a:nmo) -2-hydroxy-propyl]-carbamic acid hexahydro-furo{2,3-b]
20  furan-3-yl ester,

[1-Benzyl-3-({2-[(1-ethyl-pyrrolidin-2-ylmethyl)-amino]-benzothiazole-6-sulfonyl } -
isobutyi-amino)-2-hydroxy-propyl}-carbamic acid hexahydro-furo[2,3-b] furan-3-yl

ester.
25

38. Method for the preparation of a compound according to claim 1 according to the
scheme G



PCT/ EPO2/ 01788 -79 35. A conpound according to claim 34 wherein R6 is an
am no; whereby each of the amno group is substituted with two
substituents sel ected from Cl4al kyl. 5 36. A compound according to Bcf“éﬁ mﬂ%S
wher ei n R6 we oglhgmeényl ami no. 37. A conpound according to ekr@jEphloeiravi Ng
the formula (1-Benzyl-3 -

{[ 2- (2-di xnet hyl am no- et hyl am no) - benzot lgpazol e- 6- sul fonyl ]-isobutyl- 10
am no}-2 bydroxy-propyl)-carbam c acid hexaﬂydro furo[2,3 b] fiiran-3-yl
ester, (1-Benzyl-3- ([2-(2-dinethylam ng:e am no)Rb

enzot hi azol e- 6- sul fonyl ] -| S.0Q tyI am no) - - p | 3= carbam c acid
t et rahydro-fu 3 ely, €5 St wl - 27 hygr x?%ﬁw go@:‘?_sm
{isobutyl -[ 2- yrrol idin- | - - yl ami-rey—benzothhi ‘i(ﬂ*e-

sul fonyl ] -am na¥bpropyl ) - car bam cedci d hexahydro-furo[ 2, B-®p furan-3-yl
ester, [1

-Benzyl - 3- ({2-[ ( 3- di net hyl am no- propyl ) - net hyl - am no] - bephzot hi azol e- 6-

sul fonyl }-i sobut yl - am no) - 2- hydr oxy- propyl ] - carbam c aci

hexahydro-fiuo[2,3-b] 20 furan-B-yl ester, [ 1 B en | -3-({2-
[ (1-ethyl -pyrrolidin-2-yl met Hfy> ~gf 9)—3
i sobut yl - am no) - 2- hydr oxy- pr opy ] @& ba hex&h ré-fu 73 B

furan-3-yl ester. 25 38. Method for fidie preparat on f a ggnpound
according to claim1 according to the scheme G -|8§, 2005 WO 02/ 083657
(g-1) CISBH CI'S PG (g PCT/ EP02/ 01788 N (g-5) 1 rALA"Rs 2) Deproteation
(g-7) (g-8) We conprising the steps of a) reactin HBRYBRi azol e derivative
g-1 with chlorosulfonic acid, and subsequentlyg wt h th| onyI chloride to

yield internediate g-2, 5 b) reacting said iqt S2ny|th
intermediate g-3 yielding an internediate g-4; e e| n %Mg ,Qrotectlng
group, i

&7

/LNJYN,SON@}_ :,EA N

a) reacting benzothiazole derivative g-1 with chlorosulfonic acid, and subsequently
with thionylchloride to yield intermediate g-2,

comprising the steps of

S b) reacting said intermediate g-2 with intermediate g-3 vielding an intermediate g-4
wherein PG is a protecting group,
¢) reacting intermediate g-4 into intermediates g-5 and g-6,
d) intermediates g-5 and g-6 are derivatized with a compound of formula HN(R:)A-Rg
yielding and subsequently deprotected yielding intermediate g-7,
10 e) g-7 may then be reacted with an intermediate of formula R;-L-(leaving group)
resulting in the compound g-8.

39. A method according to claim 38 wherein the protecting group is Boc.
15 40. A method according to any one of claims 38 or 39 wherein step (c) is performed

with a suitable reagent selected from the group comprising meta-
chloroperoxybenzoic acid or magnesium monoperoxyphtalate hexahydrate.



c) reacting internediate g-4 into internediates g-5 and g-6, d)
internediates g-5 and g-6 are derivatized with a conpound of fornula U6 2005
HN( R5) A- R6 yi el di ng and subsequently deprotected yielding internedi a@t%

g-7, 10 e)wog-ot/o8mp7t hen be reacted with an internedi ate of PRAVERNRETSS

R -L-(leaving group) resulting in the conmpound g-8. 39. A nethod according
to claim38 wherein the protecting group8i-s Boc. 15 40. A nethod accordi ng

to any one of cl ai 38 or 39 wherein ste )anl i ARt oM & one
sui tabl e ref&dent® §?PI€PP8‘&K@?8W%“‘6}= 3§EP§8%rﬁnsﬁagﬁ{r’réet ot of'et Haa.. °
chl or oper oxybenzaipossd ds ajaimedriesingnoneonbplerox fplet 3T.aand Aeberpaseatellywo
02/ 053657 - 8 A 2212,?)5e cPC@'}{tEPOZ/Ol?SS -81- 41. A pharnaceutical
conposition, co end{ dA¥Ef fective amount of at |east one conmpound as
claimed in any one of clains | to 37, and a pharnmaceutically tolerable
excipiens. 42. A\ compouidhsateitkdidEy dne odolsimnktod7 fdrakerss 4 medicB%. f or use
as a nedicine. 10 15 43. The use of a conpound as clainmed in any one of
claims | to 37 in the manufacture of a nedicanent for treating oQr.
combat i ng i HBectThmuss ofiix sampound $8 GHmed Wi Y RBE 9L BRURS dedd SY/afft be
retrovirus infechhQifadnivedofTBHBdicarddht 0N @rebtiey 0f canmbatipg unfiction oF afiseest i n
any one of clains | .to,37.in.L manuf acs ur. . i for
i nhibiting a protaa@aehVig rﬁ'ﬂ%{b&%?eﬁlﬁgflgrgﬁgvglﬁ% fe?‘é%?%fvé:%%%@% 2 a manmmal
infected®with said retrovirus. The use of a conpound as_cl ai med in any one
of clains | 44 37hé mstied a mompbund wscclafned weany Menel £6s thitei 17 iy the
mul ti-drug resi sfaifadifle’ @4 hbicah@R fof #tifing 4robse e nitfe-daAGCREEHaNg t O
any one of clainms 43 ta 45 V\her&gjn?# eretrovirus is a 20 human
i munodef i ci ency SOV PR SRR He¥ i ng to claim | wherein
the conpound is listed in table 8. 25

15 45. The use of a compound as claimed in any one of claims 1 to 37 in the

manufacture of 2 medicament for inbibiting multi-drug resistant retroviral

teplication.

46. The use according to any one of claims 43 to 45 wherein the retrovirus is a

20 human immunodehciency virns (HIV).

47. A compound according to claim 1 wherein the compound is listed in table 8.

25



