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inhibitors. Despite the fact that these antiretrovirals are very useful, they have a

common limitation, namely, the targeted enzymes in the HIV virus are able to mutate
in such a way that the known drugs become less effective, or even ineffective against
these mutant HIV viruses. Or, in other words, the HIV virus creates an ever-increasing
resistance against the available drugs.
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Another favorable characteristic of an anti-HIV compound is that plasma protein

binding of the inhibitor has minimal or even no effect on its potency.
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WO 99/67254 discloses 4-substituted-phenyl sulfonamides capable of inhibiting multi-

drug resistant retroviral proteases.

OH

Surprisingly, the 2-amino-benzothiazole sulfonamides of the present invention are
found to have a favorable virological profile. Not only are they active against wild-
type HIV virus, but they also show a broadspectrum activity against various mutant
HIV viruses exhibiting resistance against known protease inhibitors.

The present invention concerns the use of 2-amino-benzothiazole protease inhibitors,

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

metabolites thereof, wherein

R, is hexahydrofuro[2,3-b]furanyl, tetrahydrofuranyl, oxazolyl, thiazolyl, pyridinyl, or
phenyl optionally substituted with one or more substituents independently
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The standard of “sensitivity” or alternatively “resistance” of a HIV protease enzyme to a
drug is set by the commercially available HIV protease inhibitors. As explained
hereinabove, existing commercial HIV protease inhibitors may loose effectivity over
time against a population of HIV virus in a patient. The reason being that under
pressure of the presence of a particular HIV protease inhibitor, the existing population
of HIV virus, often mainly wild type HIV protease enzyme, mutates into different
mutants which may be less sensitive to that same HIV protease inhibitor. If this
phenomenon occurs, one talks about resistant mutants. If those mutants are not only
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strai ght and branched chained saturated hydrocarbon

g@‘%&%ﬁa ﬁenjgﬂ'lf hﬂlﬁ%ﬁﬁ Qﬁél?f” Blo“h%IO hP gp% g{o?lg%a patt op a%lscbup ik generic for
Thwercawhloge, cbfwmo oTffslot er m CI 6al kyl " as a gr oup or

pa{'h% & glggg(gf; slef | gﬂ@r@% ﬁé&ggﬂ{%@g%ﬁﬁﬁam e 1 bragched
t 61%@11%%?36‘6%6&@%0%%@!1 r%@cq heavigs Gops! thet Frbeh plops, sich as, for
glexaﬁ? llélyﬂneﬂl?ﬂ eﬂ@mgﬁb MILCERY I Land&- H‘l%tHilYJ Bagyy.! |
pen ,an |
AR &Sl P b ptensTard b Tehes sypist anLbrapched
bickaihedhsatstitedihgttocarbdn rh)ileais:hadng: framnketh 6 edrbombteehs such as the

DYSIERRD PSS RN, L DR e

pilispan- 1, 3-diyl, propan- 1, 2-di yl, butan-1, 4-diyl,

pqrp,g nTl él -di kﬁéedztple)&@ﬁ g}mé) g pﬁlrt of a group defines bivalent straight and
branched chamed saturated Xydrocarbon radicals having from 1 to 6 carbon atoms such
as, for example, methylene, ethan-1,2-diyl, propan-1,3-diyl, propan-1,2-diyl,
butan-1,4-diyl, pentan-1,5-diyl, hexan-1,6-diyl, 2-methylbutan-1,4-diyl, 3-methyl-
pentan-1,5-diyl and the like.



pentan-1,5-diyl and the Iike. WO 2004/014371
PCT/ EP2003/ 050359 -7 As used herein, the term "one or

worene/01430ver s the possibility of all the avai | B@I/8P2003/050359

10

I5

20

25

30

35

atons, where appropriate, to be substituted,
preferably, one, two or three. The term "prodrug" as
used t hroughout this text means’"t he phar macol ogi cal | y
5 acceptabl e derivatives such as esters, anm des and

p%&ﬁ@@h&%m b Rade élhﬁm Q%Hkérk ﬂ‘% rﬂo@mbf‘ﬁ QII“ all %hﬁ available atoms,

ransfor fatiop product of Ivati
%e%aﬁﬂ’lr‘ﬁfﬁlaé% o8¢ F%&tl}t‘?fi Prderablynpog hde Obfhrﬁ‘br mul a
(I) The reference by Goodnan and G | man (The
PITRE I@60“p rbcﬁﬂF’G ad uﬁﬁsthl%ugﬁou-[tﬁlﬁﬁ ?e&?iﬂebf# ﬁ%harn%olo]glcally

MG aw- Elpé 5§ Bi ot r ans )
DAfigEtab eﬂ:,ya&%fas SYER &3 FERThgpETIGhogRIEsa RO the the resulting in
henelyotiansfotpatiod poduftrardhd @sivaiivd @ tﬁe saivew el aOe iR in the

o S pands ALETRAY 5 TuPrSRBhGohy oo iendnd Giror bk Piamaco-

rrdﬂgltfal Basisof hatapetdiosafi}*éeﬂ MiGiaerHiln Intt Bat i99e, “Blotransformauon

pobape b R et bralthel EcRALR he BRYR R Srt, Prodrus of
WA éP@Pﬁu@ ofyjibie @We@rlbmﬂoﬁ @re praparadh bE niduéymgdiuoatjonal groups

O bR IR thetdb%lrﬁﬁﬂm bichG \9%’ ﬁgﬁh@%ﬁ&{tmﬂg al%g:]lé%%d elthel in

group is bon to any rodru
i ?“Q&H%“&%?tw qQrgn éi"’ﬁa?oi tb?\Pare@l @é%mmdol’f@lrmsanﬂné%compounds

hyﬂth@pyéseﬁlf mf/éIﬁR)naﬂhdﬂ@In a Hgﬁ?gggl lff%I} 1n|§_tl(§étegt§{3:g cllrrc])x%éroup on

| es s are
SE R G Rta8hs O GTo B o as s dnadeAoD Eaentha) phen the
i pmdrl;g)ls atlminikteredito alpptieraf dedrs e fordth REOBYd+eSy] % Free amino,

characteri zed by excell ent aqueous
SS$E§§$E¥y increased bioavailability and are readily

met abol i zed into the active inhibitors in vivo. For

t hepiapavnnples o pradnegssat tisscobed foe insanee i 880 99/3B095ul a

(Vo %%U;p

phar 23@35#?29%%?9%#3‘2%@09. ca ?ghélg%e%?rargﬁ&erem by reference.
However, salts having a pharmaceutically unacceptable
cBipdt @Slaémt}’l?wlla IcBara¢terizedusexckbent eyeenb solubiiity, hecreased
PhRRAIRbIlA @ ardYEd

acceptlabl gy%on%ounddlgqﬁétggﬁnhzggnﬁ? AL ?ﬁ*shy% fog% infvivo.

whet her phar maceuti cal IK acceptable or not are

i Ren therepeugictuserthe Baltsaafishe cappounts opfoemelat (1) are éintsé ovherein the
3&bu-ﬁtb@1oﬁh§f)l'i@fﬁﬁb'&ltﬁsﬁl }ér ?l%?d%%\l%l@/h elﬁg‘lylé' ﬁo%\zg lSAl%’S having a

e conp

&@?r abl e dition %ﬁ
St ‘Bﬁ%f‘élé‘ﬁ% X PRASRENIAE sounterianemsnalse fingd ese for example in the

Cp‘aﬁpﬂﬁh@ﬂbﬂ pud:f&aﬁ{)@ PRy pkr niaﬁéumal‘l}h @cc%ﬁﬁbléﬂfohﬁ;oﬁn@‘éf fmula (1).

) Pl e, B R Gt 2 B o s g s inae ambit of

ald:laqj)ressmtllﬁvmmon hem sul phurl c, nitric; phosphoric 35
and the |ike acids; or organic aci ds such as, for

eie(%tn@}%lfﬂéceu éég}’n%chgtah e@&}?}‘l}ﬁﬁq gg%%l'gz %plgle addition salt forms which

hid compeawelsiod thd presene mvemydruaaefableoai dbrinC can®n®Ei€ntly be prepared
%@ ik %ppl%'ﬁhgt'e Geidk UBh 'ag foxn&amp’le tn?orrtgglnrlc Geids suclil as’hydrohalic
acids, e. g hydrochloric or hydrobromic acid; sulfuric; hemisulphuric, nitric; phosphoric
and the like acids; or organic acids such as, for example, acetic, aspartic,
dodecylsulphuric, heptanoic, hexanoic, nicotinic, propanoic, hydroxyacetic, lactic,
pyruvic, oxalic, malonic, succinic, maleic, fumaric, malic, tartaric, citric, methane—
sulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic, salicylic,
p-aminosalicylic, pamoic and the like acids.



sul foni c, ethanesul fonic, benzenesul fonic,
p-tol uenesul fonic, cyclamc, salicylic,

w@2eainesal i cylic, panoic and the |ike acids. REI/EP2003/050359
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2004/ 014371 PCT/ EP2003/ 050359 -8 Conversely said acid
addition salt forns can be converted by treatnment wth
an appropriate base into the f&ee base form 5 The
compounds of fornula (1) containing an acidic proton
may al so be converted into their non-toxic netal or

o RS R i TG’ SRRt it RBRER v
f apmepoisteprass wto fherfraexaspfoem. t he  anmoni um salts, t he
al kali and earth alkaline netal salts, e.g. the

! 'TE;Q' ﬁﬁbf)ﬁrg(ﬂ'olf% ln%lﬁg mﬁﬁnt%%n% gﬁggto ¢ aI akéﬁ‘ bséi‘c@tn%rted into

b #reindi-ieaic mﬁtﬁth‘rwllllne atﬂidlgblm saltriome, b}’rty@(trablarwlﬂeambpmte organic

S BRI L0 B Sl eyt s L e
aamntqnélﬁn§a % theglkall adrpapih alisipe meial spijs, €12 thertithimmispdium,

a@ota@ﬁ@rhoﬂlragl@ésﬁmﬂcéa@mrﬂ s8It 4 thé ﬁﬁ% %ﬁ]!ttsijwftﬁ b?ani’&oa@@éﬂ e.g. the
rates

rm'sa o, .conpri ses

e e L BR b b aloore H pi amino acics
plsmslﬁn;t forrxanplepmrgarise, &3 dnd thetike. Exanpl es of such
forrrs are e.g. hydrates, alcoholates and the Iike. 20

ide. fornms, of th resent co are neant
! Sty S e Rl TBOR SPopeiTHtes DuReseien ik an
onpp®ypen@lacid ihtco e freaticidgomie oxi di zed to the
so-call ed N-oxide. The present conpounds may al so

exist in.thejr tautonerjc .farns. h forns, .al t hough

R bt shltF) s QARG s cngldesotBiihanaiah A5t the

i nompoledlstod theepreseat indention drbiablettb dordb Exampeeodf dukk forms are e.g.
pﬁg&g{& él@é’tﬁ;’l‘e&ésozgld A0 B %er m st ereochem cally isoneric

forns of conmpoun e present invention, as used

her ei nbefore, defines all possible conpounds made up

ofThe Aeoxderforais mfghety agbaticorbyounide ascameans chmmpxﬁesedhe compounds of
b [ .
SR SRl LR bR s ARASLPPE o the sroplfed N-oride
conpounds of the present invention may possess.

Udhe peesentirempoyedshpat dlamexistoin theidiavtonesdic fbies. c$ushi forhs, although
desi SpaLHNn@tatdd GOMBAYEEL fo%ﬁﬁ%@@ﬁﬁ&ﬁie? Iﬂ@bmr?éL & vAthi thip the

all possible stereochemcally i1someric tforns that sal
c&ﬁﬁ@dﬁ&“ﬁWGﬁPtBB§§@§§ Said mixture may contain al
di astereoners and/or enantioners of the basic

nphe @éﬂhﬁtcr‘é&éﬂéﬁﬂé&lg i m&R BriRf Hp%ml%un& bf the resen dlnvenftlon as

stereoche hSOﬁErIC fornms_of oun

t Héeddiesga fowenééf PRl .cﬁm,sawsm%w thgsame atoms bonded

adrithd dante satidhcea€ boralsbat h@ﬁ@g ?ﬁ‘fe%lﬁ efted-diréhsRmBr faREres which
resen

;%%2;08 ilﬁgue,‘]_nlg ‘Fgé%?elgl:)ﬁ]élﬁg und§901n the preselglc 111\\//23%1011 may possess.

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

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



Pure stereoi soneric fornms of the conpounds and
i nternmedi ates as nentioned herein are defined as

wo soawis7substantially free of other enanti onmePCTVEP2003/050359
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di astereoneric forns of the sane basic nol ecul ar
structure of said conpounds or internediates. In
particular, the term' stereor%onerlcally pure'
concerns conpounds or internediates having a 5

35 gt gt%lreé geﬁ{e!g r)ﬁ%saostﬁhé) Eo%&nﬁ?%&% ef/t‘h{e'dlat& as%é’ﬂﬁ%@d herein are
pimﬁsed)hsalsomemubstam;ﬁllb’cﬁe& of oglres gnaBieEITic %ﬂ@é&?ﬁe%@ﬂc forms of the
]sggléok{aklc‘?nolé&ﬁa@s%cm?@@f éaﬁpé@ﬁpc%'ﬂ% PR rRledials. Bifetidular, the

I'n particular, conp ounds or |C[1terned|a .es ann

ae@n esteé@ng@n@rqa},ly @k@e@@wé@s SOMPOPRGSSH! THETRCUYEY e
' ﬁereﬁﬁém&% BlcelkPoi A Geadt 8096 € €0 BB 0% € 056 isofeOd¥d maximum

. Oe/p @gF o arﬁgssg@%ggp%@egg%ﬁth%%/earé%g?%'er?%ﬁ@es%f 100% (i §T§, 100% of
(ﬁﬁa@cﬁmmﬂl @b by thelwtiedr), and® dh pmtlemlen wempowdsyor npgm@edmtes having
raeﬁtgﬁﬁalsglgleﬁﬁ 87?%6%%@1? 8o, rL]lP 3 1069 @\;enviﬁé’re iR gﬁr‘cfcﬁﬁf‘ hi\ﬁﬂg RY

i one extess ctive
dstasblsomene EX@seat®ds upfto N@/orwslmmém qu%@rthaahlg q:fijf?rémsomer 1c

%E:&odt?%@e{l}g?o f(Rfa/nSTﬁé tehil§ e?lgﬁ'ﬂﬁﬁh'é}ﬂﬁllg@ﬁre and 'diastereomerically
at e

& e i s T nvention ‘é‘é é be Obtdﬁl r%gd by. .. .
tpu;e ‘ppuiddetundarstord an o simibikiiv ey Beidhen BaYIngEEaf St %E@‘tiomem
&f&@éé AIBEGivERMhe BRs@RRATRcAscéss o iRatIknat e qudyion.he

ective crystallization of their diastereoneric

salts with optically _active acids qr bas

t Rereststrecisameriy 0ams ef %.calnpow%e%@dw%?ff i85 (o Qi gFention may

AFé ohiRgl 509&1‘1@5}5&0&%&0@@@1{1@?@&@%&1&@1 Por mefadce, enantiomers may
ternatiy en at

che srparad gg%l each 8@ #))ﬁ%sqe]ﬁgﬁl%e Crgﬁffl]jlg% gf?:lhgﬁ(n glrastc meric

pbmezsuh @aiadnp ety esicatsen bhgs nNExahplys ﬁhsrmé piedafiay rcmpldmy

0 be d 0
s?‘i’?@%oé'ﬁté 41\2%{1 gl*ta o?{rc?rcg MWS&%&I@C ra|c1g% Alternatively,
st:mritllon@rs may bf: saﬂamterbmhrd@@tqgrﬁﬂllq Kehmegsu s el stationary
Shidsed S§ﬁ§€r i'écﬁé\ng’cheEﬁ&fll?ﬁﬁﬁhéhc ﬂo?m@nﬁa@%‘l‘dof beCdel ived from the

ereoi so I's desired, 'said }%g%ound %‘KF)
sywmgncilég PHiE Saercbsaadly fsqmmer OB St aBP@BH?‘StSF%H“g
T!i}?a%&ldl@ﬁ)m@@ed/ﬂihﬂ th@ﬁbé@ﬁcﬁrﬁ@rﬁﬂt@dt@fe@ﬂmbmyally Preferably, if a specific

enant i ORer i, c ure s art
P RoiRS fes i BRapoura o, TpEslz8 By sfspecific
Ohictih B df pefparatioel Thege methw@mtﬂlbmhflantaggmsb/cmnploy enantiomerically
Aﬁsﬁn{% .at e QI}}/% cal separation nmethods that my

a&é@%&aﬁ/ enpl oyed are, for exanple,
sel ective cryst aI l'ization and chromat ography
¢ aihe estedSméricmedngeaphiprmika (Nsasibe @bta@@d@ep@a@gﬁby conventional

glé'heltt%?c% aﬁ{bqﬁ @ﬁ at% f;}%fs[b% SethI%IISIq W%ﬁﬁniﬁd@‘dﬁt@g&h}sly be

mTEtrIC centers an hus I
exigloyed até, floerantle ﬁ@lﬁ@wesc@ﬁsé@liléatf%irw c nﬁﬁ’é@@gl aP‘%b g, column
a nters are indicated with an asterisk (*)

%Kﬁ“eatt?éral?}g belo. ORB O RS LNNOSR5 RR OH R4

Il / N6 35 R WD 2004/ 014371 PCT/ EP2003/ 05 f3
It is clear to a person skilled in the art that the compounds of formula (I) contain at least

two asymmetric centers and thus may exist as different stereoisomeric forms. These

two asymmetric centers are indicated with an asterisk (*) in the figure below.

SR et

RZ  OH R4



-10 The absol ute configuration of each asymetric
center that may be present in the conpounds of

wo eooml7(1) nmay be indicated by the stereochePdTEP2003/050359
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descriptors Rand S, this R and S notation
corresponding to the rules described in Pure Appl.
Chem 1976, 45, 11-30. The cdfon atom bearing the
hydroxy group and nmarked with the asterisk 5 (*)

Dl gl po TR g 5 SR Asp RIS Sl iR R B Tn e
pfoﬁ{@luaﬁﬂ of foasulal{B rﬁ;‘a;cbmmdgmtedthydhe stgrRec r@lg@lrﬁescrlptors Rand S,
'tpg% S noﬁltl@lm %Snésﬁaﬁﬁliﬂg o 12 ruRS |dH§1§1b@H lm Pﬁ@tﬁﬂﬁ SCign. 1976,

esent conpoun

45100, {Hosarbmavem bauinghe RO BR gt aserisk
l(ﬁ& gPeff&EBlg?faF FRK a{)‘lﬁ’)ﬁé@&ﬁon BYie %%o@ﬁtoﬂﬁﬁ@&ﬁg texRiptoap and

ke it BB U O AR OB G T SRR nc e G 13

and C-14. \Wenever used hereinafter, the term
é@%k‘é&ﬁ' ﬁl&ﬁtl&?fs'ﬂi‘éoain{ehhed toihcluid 8l RoeFRALT atoms occurring on the
ol or U, Soaomt pidn! clude theic number but
RGN AIPENdge %ﬂes fl%f&‘%ﬁ TQO*FI oms Bayifg e g AIle
S@l'ffe?ent ?ﬂa@g REhBREEBY vy @nethbeanipte adwithes, limitation, isotopes of
t,s._and t abol
St o AL B Rl BT
of forrmula (1) have been disclosed in WO 95/ 06030
i YWheneler WdedadBhafler, the term “compounds of formula (I)”, or “the present

[ [ggﬁ]z%lnlglg” %bsql}ata{] %gaz % 1%69 X 11§c(flé}¥e| the 'célﬂpb‘& s o?g}ﬂb?ll fohmula (1),

r opy -carbam c ac enz
eﬂte&rN o{ud@ﬂ, salts steremsomeuc orms, racemic mixtures, prodiugs, esters and

%Qb %te% XAk %‘)ﬁlﬁﬁ gﬁ&’ckllﬂlif’e%iq{ﬁo SerSithfdenyd. ) - i sobut yl -

roxypropyl }- car bam c aC| d
pyr|d|n3ylrrethyl ester; i (1 S, 2R)-3- 9
Semz:@tf theazmmuedsaf foonyled) haye ibe%fydlsﬁﬁ#eﬁd]l WO 95106030, i.e.

528 )Y@'[él atﬂ%ﬁ r‘t{%l&ﬁﬁ?&lk% ﬁﬁfoﬁ?[}ll%t@@ylﬁmmo] 1-benzyl-2~

ester

ShXRPXSNPPYL}aﬁ@fb?@‘-%éﬂ%’?ﬁ?éfé‘%’é 6-sul fonyl ) -i sobut yl -
éf‘l@] 2%)’ Zéﬂlma behyﬁhﬁxwlﬁr@mﬂfon]yl) isobutyl-amino]-1-benzyl- 2—

t 1
S aPPpY D S ST R P AL SRy 1 ) <7 sobut yl - a
m{mcﬂ 2R3 enantino 2oenbyttltaedy pi- s fany ) - ige bty raphinp h’bﬁhi)d‘@“

hy%oxgpr[ogngll} a(i%ﬂ%amlg acid t{xﬁzcélz% P/lmethyl ﬁs{! Syl )i sobut yI -
mi{ty,2R)-Bd (Rzgthin@- b@zoﬁhquecﬁcylﬁ Q@g@rlpobutyl ammo] -I-benzyl- 2

¥ r@m(éﬁmet% B é‘l%x Yadelamide; _
S e o ot i

S, ﬁ&Fj{&Xlg ({gl} e I%ethyégr?g%)al?}ﬂdg 0 ulf Q P?rﬂ h a,

meing- e ST Rt ohg BBy s e A e B benzy -

3~"_h y1}-2-methyl-benzamide; |
%w%mf gﬁv g@ﬂ“:«}zﬁzbe” Bg{z%ﬁﬁézl%lfa%uifégﬂ)’ Lsbb it RRMINY) 18benzyl-2-

- Aryhlycitypropy B-Prandtlyy1- méﬁémme N-{ (1
Sﬁf& $hk{Z: n@i DhR-REREAILb RS RSy DU ERRYLdm hSP bibihy-2-
h)}fdyrdwwrm}l ]l -ngethyldheazgmileiet hyl - benzani de; and WO
20Q4 P4 4R Y3 [ EHRRON36@RR3R%-sulfonyl)-isobutyl-amino]-1-benzyl-2-
hydroxypropyl}-4-hydroxy-2-methyl-benzamide;
N-{(18,2R)-3-[(2-amino-benzothiazole-6-sulfony [)-isobutyl-amino]-1-benzyl-2-
hydroxypropyl}-3-hydroxy-2-methyl-benzamide; and



-11 { (1
S, 2R) - 3-[ (2- am no- benzot hi azol e- 6-sul fonyl ) -i sobutyl -

WwWOormwep1431t benzyl - 2- hydr oxypropyl } - car banm ¢ acPdI/EP2003/050359
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(S)-(tetrahydrofuran-3-yl) ester. Hence, the present
i nvention also concerns the conmpounds of fornula (1)
ORO~n RLNNSR ~~/>NN R OHRA Ns 5R
and N-oxides, salts, stereoisoineric forns, racemc

m Xt ures odru ters _ an tes t eof
SR R s iR ST e B iR LS.
t BydrakyaopflHcarypinic acidZO)-(étrahlyticdarahiphyl) ps;tcn dinyl, or
phenyl optionally substituted with one or nore
substituehts independently 10 sel ected from Cl. 6al kyl
hifeneex the mesentinvhaticogasn canvems Gl epatiopndsabfonnla-(Or

di (C 1-4al kyl)anm nap RR%is hydrogen or Cl- 6a| kyl; L is

a direct bond, gi0- I Cl 6a| ané - Og or
-0- C1_6al kanedi ylt L 4 15 (R4 is
C -6alkyl; R5 is hydrF&getftHorR4 .,—

hydr ogen or Cl-6al kyl; provi ded that the corrpounds are

oL NeN- Jx'i‘c?c@ saltﬁ(s%eremsomcrlc forms, racemic mixtures, prodrugs, esters and
S, 2R) - 3- [ (2- ami no- benzot hi azol e- 6- sul f onylflso uty-a

s ohteg saf. Ygerfbl hydr oxypr opyl } - carbam ¢ aci d
bR'i] Zsy he@%&@ﬂoﬁn{) 2A3-b]furanyl, tetrahydrofuranyl oxazolyl, thiazolyl, pyridinyl, or

m no] Pl% ‘Jé’ge HQ‘WMQY Sﬁ%&ﬁ%&%@m %y?}o? 1’%’3‘? Blgoﬁﬂu)eg%g %J)epe?f&enﬁy

pyr i dseiedie@/frnmt(hydallﬁtttgdrox&( dmBo2R)leBen, aminoCi.4alkyl and mono-or
[ (2- afn(go @%fa% Hbazol e-6-sul fonyl)-isobutyl-am no]-1-

benzy ropyl} -carbamc acid
t Re &z bydeggtheet haplkybist er; 25 {(1

SL%B) a%lr[e&tzooﬁﬁ" -@’- @?Eﬁl@iﬂ@&@?—@ %I' bo sl hmanddigl sobut yl - a

m no] - 1- benzyl - 2- dr oxypf opyl }
&{@PWﬂ%ﬁ@“ﬂ’% phenoxy) acet am de; 3-amino- {(1
SRZR) €3zdlky?; am no- benzot hi azol e-6-sul fonyl)-i sobutyl -a

ZTRéﬁ% h%&rog?xioybl salky tfydr oxypropyl} -2-nmethyl -benzam de;
53255) hgdioger anCnadkydnzot hi azol e- 6- sul fonyl ) -i sobutyl -a

%&?&edjthﬁqﬂ% ?J)rggountﬁg (gherzt%arlnl de; 5-amino- {(1

s{erS),?- 5 avinachonest @Mie{ozsﬂl@nsi)s}mb%dwl)ln@]sbbewﬂ 23

%p&lox}pﬂaﬁmydarb%mwéta%ﬁm @Ry} -2-methyl - benzani de;
{(18,2R)-3-[(2-amino-benzothiazole-6-sulfonyl)-isobutyl-amino]- 1 -benzyl-2-
hydroxypropyl}-carbamic acid pyridin-3-ylmethyl ester;
{(18,2R)-3-[(2-amino-benzothiazole-6-sulfonyl)-isobutyl-amino]-1-benzyl-2-

hydroxypropyl}-carbamic acid thiazol-5-ylmethyl ester;
{(1S,2R)-3-[(2-amino-benzothiazole-6-sulfonyl)-isobutyl-amino]-1-benzyl-2-
hydroxypropyl}-2-(2,6-dimethyl-phenoxy)-acetamide;
3-amino-{(1S,2R)-3-[(2-amino-benzothiazole-6-sulfonyl)-isobutyl-amino]-1-benzyl-2-
hydroxypropyl}-2-methyl-benzamide;

4-amino- {(1S,2R)-3-[(2-amino-benzothiazole-6-sulfonyl)-isobutyl-amino]-1-benzyl-2-
hydroxypropyl}-2-methyl-benzamide;
5-amino-{(1S,2R)-3-[(2-amino-benzothiazole-6-sulfonyl)-isobutyl-amino]-1-benzyl-2-
hydroxypropyl}-2-methyl-benzamide;
N-{(18,2R)-3-[(2-amino-benzothiazole-6-sulfonyl)-isobutyl-amino]-1-benzyl-2-
hydroxypropyl}-2-methyl-benzamide;
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S, 2R) - 3-[ (2- am no- benzot hi azol e- 6-sul fonyl ) -i sobut yl -
m no] - 1- benzyl - 2- hydr oxypr opy-}

- 4- hydr oxy- 2- et hyI benzam de; N {(I

%ﬁ(@ 3 %R%éﬁgf%hg‘l% l?{ézﬁcgi F OXY ‘%ﬁ% E']ﬁf‘%y({’) LSRRyl inS PP Hekky12 -
ﬂwdmmwml}ﬁéﬁwﬂtoxtve%mmy&@enm & {(1
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roxypropyl -carharnic acid
(quy@rqpé{h}y Ty meflyy)-beazagide; Al er est i ng

ﬁm QRMS[(@faﬁuﬁdﬁf@@ﬁommwe@alfmyU mmwaamml)oplmafgynz-
of uro ol y
Soprmeeepig s el et T unds o
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SIHRIERMP cbﬁ@b@lﬂfs b Ri0eE BorRpouinsls of formula (I) wherein R' is
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2‘9@‘3&%&} lﬁp;'loéﬁa(% W 4 direct bond. 15 Yet
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f@ﬂféld irﬂeléitDnngoniﬂ@Qﬁ@ are G ldﬁﬁh@o‘hlﬁlsgjf gomoila @) anthose compounds
roup, th ere ex
gﬁ‘% fo angsg %]O%}p XQPP}?F Rhﬁ/ﬁ %ﬁ%@oﬂfrgéﬁ ﬁl}furalnyl
ouatrahvytﬁdnﬂhyarg/u feshzdlylt éﬁamljtlhanﬁrﬂe isor dirgat bends ubstituents
i ndependent |y sel ected from Cr_6al kyl, hydroxy, am no,

hal ogen, am nod _4al kyl and nono- or
dY ¢Githert ikiprasting pompewndlslarg dosgeomppindg pf forgpjel) or those

;% o‘ﬁﬁ?f‘] gggﬁgﬂg w&ﬁssu% hﬁé—@owna@mrmqs ‘Bf:xzfl@ﬁfﬁ-ﬂl@[Z 3-
¥

N S R
tﬁlbf@lbbéﬂit@éﬁt& Wbend@gﬂ? edlydied ﬁ‘bl‘rp(gﬁdﬁ%iyl Shyid:sdxlﬁ atlhmd) hadlogen
su sel ecte
?IB}HOg; ‘*%g’j‘l&‘? RO ‘fl§¢ ‘%‘/h%m“ﬂ) @%Qﬁ%mynocl 25
4al kyl and nono-or di (Cr_4al kyl)amno; and L is

C@t{kﬁ AR ﬂﬁ%%é’thlgceb ﬂﬁ%‘)ﬁﬁ&bé’re NRe vBmpbSndsrraenasl (I§ Or tHose

rogen o Al'so | nter eStI ng conpo
t PRUBROWIHPRIQRESE 61 AMbIUREr WP thsTedt WREHSHIER 8 AFY ggofaroTz 3-

b@]f@l%gylnﬂahtaﬁycﬂﬂﬂlr%b,g@@d@l t he Haety] whiestieited Rithioe or more
dr of.u ] furan g etrah

pts 1@4@%%%} selﬁg,tﬁi ﬁliom, 16 yl,plW dr Of v anﬁg olgcn aminoCj.

SMIS}tllahdJ tr&fﬂlovmrtdﬁ(claaikyk)ammor endsl €. &allkam:&lyl O- whereby the —O- is

[ %ﬁ%‘&@% Fl?yto %h‘éﬂh%dar&dgm hydr oxy, am no, hal ogen,

nono- of di (CL.. 4. al kyl )am no; and L
is -O Cr_6al kanediyl whereby - 0- is attached to the

R'Alé%)r ﬁ’té?estlﬁ? @n?b’ﬁr’cﬁ%@ h%é’é’tﬁnﬂfunQQ BPRMRALE @ & th&‘ésc%mpounds

npounds o hose
belangmg Lm@lnoﬂ@gfq#@rtb@ﬁ%\)ﬁb@@iﬂr&dﬁ gﬁwﬁ Ogh@ %g b%‘%
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O- is attached to the R' group.

A suitable group of compounds are those compounds of formula (I) or those compounds
belonging to any subgroup thereof wherein at least one of Rs and Re is Ci6alkyl, in
particular Rs is methyl and R is hydrogen or methyl, more in particular Rs is methyl
and R is hydrogen.



and R6 is hydrogen. WD 2004/ 014371 PCT/ EP2003/ 050359
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to any subgroup thereof wherein -L-Rl is

- O (hexahydrofuro[ 2, 3- b]fur ang/l
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substituted phenyl), -O-nethyl 5 pyridinyl,
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e gERmer alﬁﬁﬁpﬁjypa Tkyd nﬁg@g#%@ Gﬁ‘yﬁﬁf(ﬁ R5 [ S

i nteresting conbination for a conmpound of forrrul a (1)

ound of I R4,
R BbB PRy g Ty Bui &S ﬁﬁﬂo{%%ﬁ% I IR endoned
czihteresahgyubgrpmfcérﬂa@mmpcsmdap formlas@)e@r groyBy PR tiglar or
%Clgpgpq ds of formula (1) is defined as
conpassi ng those conpounds of fornula (1) wherein
R’ ishydrREemr e bot h hydrogen. 30 Another speci al
sltgbgr %rlﬁlfetlfyhe compounds of fornula (1) or of the

poun belon any subgroup thereof are those
R uriay WREERRD Hfotdis
PP {sh@&a@edmfmﬂg{l,z 3-b] furanyl),
tra%%dr of uLElanyI -0- et hyl -t hi azol yl, -0-
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Et%!‘es@iézcm &Fonzﬁg@a@b AR M‘f%ﬂﬁhl)i I) or a compound of any

ambgRﬂln tgerﬁ@f ﬁﬁprngﬁd qﬁﬁ%’%@g‘ 2&‘%8 gaew(fﬁnaé%lﬁﬁat I%nd R* being

e fel Wwodgtyar e WO 2004/ 014371
P(C‘%}K EF}rZ 3/ 0%%%59 l§T-yl4

A special subgroup of the compounds of formula (I) is defined as encompassing those
compounds of formula (I) wherein R’ and R® are both hydrogen.

Another special subgroup of the compounds of formula (I) or of the compounds
belonging to any subgroup thereof are those compounds wherein ~L-R'is
-O-(hexahydrofuro[2,3-b]furanyl), -O-tetrahydrofuranyl, -O-methyl-thiazolyl, -O-
methyl-oxazolyl, -methyl-O-(2,6-dimethylphenyl), -methyl-O-(4-aminomethyl-2,6-
dimethylpheny!), -methyl-O-(4-amino-2,6-dimethylphenyl), 3-hydroxy-2-methyl-phenyl
or 3-amino-2-methyl-phenyl; and R’ is methy! or hydrogen and R® is hydrogen.

Preferred compounds are
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configuration. Those conpounds of forrmula (I) or those
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RIS Bon R Bl g T PR Byl HEcaramic acid

described in WO 95/ 6030, 122287, WO 96/28418, WO
96/ 28463, WO 96/@"_@ WS @S\(»QQN%W 18205.
Particul ar reaction prgcéd LG meke he present
conpounds are described b¥l o nQ the preparations

descri bed bel ow, the reaction prdducts may be isol ated
i.f necessary, further

fr t diu 25 and
p&ﬁ&?%%@%‘?ﬁ‘?ﬁ?%@'@ﬁ%t@%@%@ﬂ é¥elgeneral Iy known in
the art such as, for exanple, extraction,
c tallizati trituration and chromatography.
STRE RO GR: 5B Bumlonh e Prehh Go Frersommomis rpislures analogous to
e pisceBiresN dscrfipedNnREOC) SBEBRONWRES 9BRe M N.VRG 96/28418,
WO 96/28463, WO 96/28464, WO 96/28465 and WO 97/18205.

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

Scheme A



(al) (a-2) i R OH \ I \ (a-3) ~~1j N SO SR Boc
N11SOZ\ S\\' 5 HN2 OHRANG6' 2 RHJ RCOHR 6

W@ 2008p1432t4) N R O R1L~L~N S02 \ S Rs R2 OH RACT/EP20bB/050359

10

15

20

R6 (a-6) The 2-am no-6-chl orosul f onyl benzot hi azol e
derivative (internedi ate a-2) was prepared follow ng
t he procedure described in EP-1A-0, 445, 926.

I ntennmedi ates a-4 were prepared by reacting an
internediate a-3, prepared according to the procegs

5d scrébed P n WITZK08205 agd ag{so depicted in sc
B, an, fnter ne medi at® PRI reaction-inert
Nsuchs ascish,ehl o ﬁane\ sand in the pre 4
| oW’ N N’R

n_gagase such as triet hg ﬁm ne and at
e, for exanple 0C. The Bg roup j2n bhe B

ate a-3 is a protective ter onxyc nyl

~ SArfot her suitable protectlve @ such a(rakg@

phtali mdo_&f, banzyl oxygar bonyl. ma convem ently

rBpl ace |2‘T T é gll(iat es a-#

wi kh aniagfd s hy‘(rocgl ri geachg iy tgg'
or with t@ishl uoroacetic aci dgependl ng on th re R
of the amino group|in the 2 position of (Bé)nzoxazol e,
in a suitable solvent such as a m xture of ethanol and
di oxane, thy®s preparing an internediate a-5. Said
|nterrred|at 5 y be further reacted with an
®di dte of fornmula RL-L-C(=O)-OH in the presence

ofR'a_b'a 150 t hylrdmi ne (for al cohols to
gene{’at e,a carhb rm?@gﬂ/g/}eﬂm onally in the presence
of 1- (§ dPﬁetPhyI ai opr opy?lﬁ) 3 -ethyl carbodiim de
?I)i%rgo;:?:corl @-fci d (EDC) and 1- hydroxybenzotriazol e

T) (for carboxylic_acids tq generate an am de) .or
ahhal-eotien-6-chigpsidny benzashiezaie er%we.(wtwﬁ?%%%was prepared

SRNGMg BlePRoREud debdrited iR Efane, 445009, ﬁﬁtfeﬁhélﬂates a-4 were
i nter gl ates a

0 conveni ent wa
calﬁ-i%ra ¥ TEACURG Pwtsmﬁﬁyatmér Bt oudt “&ﬁa ?%epfg‘ﬁ ure
hysicageNnCAINNE 8P pad sldo dagitied dusdhented, twich px meethedimte a-2 in a
?ge%?ticlzgg gl%st ysogfenps dlcﬁfbg?mg\@gﬁee B¥d ?rpgle %fresgﬁceq{f aﬁ@asé Such as
ecatipllaninarand ebloyt tempemﬁlraJ floy mam@la rabQ)rGyI The B%grquﬁ in the
SHEORIGAS &3 I8 RIALERE 1O bIBYoxycarbonyl group. Another suitable
protective group such as phtalimido or benzyloxycarbonyl may conveniently replace it.
Intermediates a-4 may be deprotected with an acid such as hydrochloric acid in
isopropano] or with trifluoroacetic acid depending on the nature of the amino group in

the 2 position of benzoxazole, in a suitable solvent such as a mixture of ethanol and
dioxane, thus preparing an intermediate a-5. Said intermediate a-5 may be further
reacted with an intermediate of formula R;-L-C(=0)-OH in the presence of a base such
as triethylamine (for alcohols to generate a carbamate) and optionally in the presence of
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloric acid (EDC) and 1-
hydroxybenzotriazole (HOBT)(for carboxylic acids to generate an amide) or an alcohol
such as zerf-butanol, and in a suitable solvent such as dichloromethane; thus forming

intermediates a-6.

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

example, an acetyl or an alkyloxycarbonyl group. In such a case, deprotection may
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N-oxide form Said

of internediates and starting materials used in the
foregoing preparations are 5 known conpounds, while
ot hers may be prepared accordrﬁb to art-known

net hodol ogi es of preparing said or simlar conmpounds.

Schene B\ [ \ ./ . - ! B Kk 4 .
SELTE byl 5 son BB i S nd s
i the exaiedileat e a-3 in schenme A, may be prepared by 10

addi ng an am ne of formula HZN-R4 to an internedi ate

b-1 in a suitable so

AiuibeBol AR B A S0 fteRTs ORI B R Shoin Bregarations are
bkivar eomopiupdsbylilensbiers inay-be preparethagsor cbmmmarb&mvyn

p mers, than b-2
wotffodploghts S bfkofrifl hd bPolalt ERERRTELD: of omer's.

The conpounds of formula (I kci@ye Bl SO be converted to

the corresponding N-oxide forns follow ng art-known
procedures for conv [ [ [ [

be carried out b react\ ng the gtarty ng 20 material of
formula (I) vvith opriate Qrgani ¢ or inorganic
per oxi de. Appr opr| at | nor gani ¢ /perox-des _eqnpri se,
for exanple, hydr §9&n pBroxi de, Bl kal meegal or earth
al kal i ne metal per oxi de¥, e. g. sodium per oxi de,
pot assi um peroxi de; dppopriate or@ahic peroxi des may
conprise peroxy acids such as, for exanple,
bbrigreredias b eowzspoudiag itelingerriedlate 2318 Séhemesdl, may be prepared by
r
S AN A TR, rmintcRnediate bt i uitable solvent such as
atsepwpaolg. peroxoacetic acid, al kyl hydroperoxi des,
e g. tent-butyl hydroperoxi de. Suitable solvents are,

H sBXARH %nanti’@ﬁ&fealﬂf BURIcoRIp AR c%foﬁnﬂa bed Banlly ahtdined if b-1

the |1 rocar t ol

219&995%}1@163%&1’8@%2& -d4ds H%F%egp%%?@om%m@rs, ‘han b-2 Wil also consist
dbEhhaxreshaaesis@nesm xtures of such solvents. 30

The present conpounds can thus be used in animals,
preferably in manmmals, and in particular in humans as

pae pampoitiids alf Sorparla € malyralswibetoones tad tb thorercapatdieg N-oxide

© %orlmr% fléﬁ'o wing Lo tmkﬁ)owrpgl%eg%?gs%k S%VGan%ptﬁ%liéhﬂﬁﬁo gen into its N-oxide

form. Said N-oxidation reaction may generally be carried out by reacting the starting

material of formula (I) with appropriate organic or inorganic peroxide. Appropriate
inorganic peroxides comprise, for example, hydrogen peroxide, alkali metal or earth
alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; appropriate
organic peroxides may comprise peroxy acids such as, for example,
benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid, e.g.
3-chloro-benzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. tert-butyl hydroperoxide. Suitable solvents are, for example,
water, lower alkanols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones,
e.g. 2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such

solvents.

The present compounds can thus be used in animals, preferably in mammals, and in
particular in humans as pharmaceuticals per se, in mixtures with one another or in the

form of pharmaceutical preparations.
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effective dose of at |east one of the conpounds of
formula (1) in addition to customary pharmaceutically
i nnocuous exci pi ents and auxi Fi%ries. The 5
pharmaceuti cal preparations normally contain 0.1 to
90% by wei ght of a conpound of formula (I) The

phar maceut i cal %‘T%r aration

can pe a
CBAHSrmRHo s B B R4 ORI G QRTTTACE H ah grepgiops fhat as active
t funStifehte @6ttainadn dféRsive dove offat Eastamp @il @indoondsibBiormula (I) in

oot @REHE el b pRET Sy RGeSl e Blonts @ i The
defsirmeckutical ervativaisinormailst nntaih 8rl tolP&Pmrby sisight af a compound of

R R 5 G RO chih 2820 g ko po
ussele e of skifiHn thear uk erdhis nurp%@»r?é#ﬁaﬁ%m%q fraecogppound of formula (1),

V?o @ﬂhbf‘@f'ftbf olB et ﬁiop@solﬁr@ﬁiﬁﬂﬁﬁlbﬁa'nﬁaéeﬁtﬂé&l'&Blp%h'ﬂst aidforawuxiliaries
ound (gc;or | i nvention ca

, i desiEpd dn B‘plggrlﬂtlglbtg’lltgmlgl‘g @rgpacgutbcal aceflvc compounds, are
i Bﬂoﬁ@ﬂﬁﬁ%ilﬁtabre%ﬁﬁrﬂhllsmmudmyfohﬁ v dagage fornowhich can then be used as a

Baescal i TmEF i A Ve By T

particul ar course of the disorder to be treated. O al
apharfiagéutithisovhicls cqitgiharcoathouithacqoediagto thkiihveaton nart be

is f I the. b
i RTLLIR) R0, 028! oL AR, BORLRAE. o
depiicadlg, thh @rerfanme;imdmmlistmtjom’gtlag dependBaigindée 2@lividual case, e.g., the
S g%l @Pltalsco&%! A 1RE HlsBRL ﬂ)elﬂa[ treatcd! AORP hﬂlﬁﬁﬂstpd@i%ﬁ s preferred.

et auxiliaries an er active conpoun
carriers, antioxidants, dispersants, enulsifiers,
afthé peraoms skifledindhe edris fageharson the basie pfhisieveert knowledge with the

Sgl%)gﬁélljlészt JtSwe §HBBISHO! Bl (ﬁ%ﬁ‘é@%aﬁﬂa@euﬁ@ﬂ%nﬁﬁlﬁﬁ&{ Beside

er su st ances or colorants are sefu
Falﬁi,l

Derl VTS tAFETQRITLRE, dgeab) SUPRaTIR O8Fsgiel ﬁ@t@é@zher active
p@(&hb@&ﬂd&fah&’eﬁ hetibxidahts Mdisperga] aatilsifow, Tahﬁfdiamg, flavor corrigents,

resi st ant ot ease e

oPESENAT ST raenE STy e PPl Bt he e pUoances or
i aolowvdantiaat alsbnkefat.ed by H V and for the pr ophyl axi s of
these individuals. In general, the conpounds of the

RSl R RaE e o Rl SCHRRG agin
exiudti-@ngeresistanedl A pede30 ebg/ym@_r ﬂﬁepmp@gnqlqmﬁthe pieeent invention are
&g&?ﬁgqhgﬁéﬁﬁm &qﬂgl'kugﬁslnw ﬁ%ym B RF ?ﬂ‘éﬁﬂ&?@/lé)ﬁs of these

oun resent 1| nv
esrpbwdaatls yingenerpk ﬂm@na@sladﬁ oft the prfwnttﬁnmnvoa my dervisgful in the

PaLhaaep waﬁﬁﬁJbQ}HdE&J 8fithald ﬁféc%aemﬁfl %seé\lw%sé eligk & is mediated

Cia%ex ﬁ]@;ﬁdw Q%rp%%tggsglg\é%@gcp @agiﬂig mhécrcﬂgy be prevented or
Eﬁtl\%}%& Qﬁthctﬂél %&ﬂp@&ﬁ‘{ds il rgﬂgz&ﬁﬁweﬁlﬂﬁh e§eciall® rcoﬁdﬁﬁgmi_ %somated
de a.a mu |
U1 A P FfeeBisa Geuh i B B AR Ftare bbmpiex
a@fﬁ(ant),sltrngIessme geneHlived hingutadenopathlyj (BGLS, axfwahasaehwomte CNS
ective e [
d}SSgSGS V\AalfSﬁg Hﬁ%@%ruts& ?écg‘llnagt fg)rr] %Q&n@l%é[g?eﬁteg gterten\cigla and
2@01111@1@43151’08@(7/ EP2003/ 050359

Said method of treatment comprises the systemic administration to HIV-infected
subjects of an amount effective to combat the conditions associated with HIV virus

with multi-drug resistant protease enzyme.
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exposed to multi-drug resistant HI V-protease. Hence,
the present conmpounds may be used to inhibit multi 5
drug resistant H V-protease pr&8ent in a body fluid
sanpl e that contains or is suspected to contain or be
exposed to multi-drug resistant HIV prot ease. Al so,

t conbi nat i of an antiretrovi conpound . and a
s SERRoBIS AabSpraSEi I i EY alsodias 156 0SB REE & vivo samples
mednizinieg mkirdrugtrbsisipniddBhprdiense ot b@bc‘é&d&@ b @kﬁds@& td ﬂxulﬁ-drug

R oI9Sy BRI oy 5L 655 .

asryg @gﬁ@pﬁﬂ&\fﬁn@tpmeaircacnt iharbesliyrfiid sameplashat septaina e s suspected
Ot cSRANbh Bpdie td Prukd S&Jgf}@ﬁ%tﬁ&ﬁg PRIl

i nfections, i n partic
infections with nulti-drug resistant HV prot eases
THE0, theocanahipaitongy anragtitetioniralotongeaindwind b comippimdiofge present

r @fWeﬁﬁ@ﬂ‘Eaﬂ'ﬂe\ﬁsﬁﬂ %E ﬁ‘”i‘l?&hcn?é’ IR, iRf ?gstehpﬁV@IR%RdcﬂSSO r%%ges toa

assogci at ed 251,) suc |nfe |on

| RERSHG R memsyse@t AP, Rod p@dother
Oaﬂfﬁlie&&wﬁ‘aﬁ\l@@npotuh& as @m@ﬁﬁ%ﬁﬁa p@épahﬁlo‘h fof‘ Eflﬁﬁltlﬂaﬂébugas\ép%te or

or .1 nstanc

b AR e e el as dmppeiculie dnrapreatmant of
uiféc‘;ttoas witunakti-dreg rexdtym HITNgotea sy Ulh@.s %omBﬂQ‘r@%ﬁt infections

Bg@hg@%ﬁl 4(&@ g&%tdrﬂ? lﬁl@'ér&!’eg%er §u&%ﬂ%§ 5 on %rgl <$ 13Ga8 ilsépmated with

b By TREECTi, BmctfmsSAccwc& Imﬁluaedeﬁcmfmcy )Sal’fmome (AVDS3 30BIDS

éggl'a&%@@ Mo @ﬁ@)) t@é@%ﬁ&rﬁ% ?%ﬁ%ﬁ%o &bg Z(? adlglﬁmstered in

8011‘1?18§t1@3<‘é( %T 1n5tﬁ’6%ec hinding inhibitprsostcligs; fOn axdnple, dbatran sulfate,

Rﬁﬂrﬁmu&l,lpblyaﬁloni @glgﬁkg@‘![ph @RASED, §W@n8%§1@glnhlbl%s such as, for
u |
s ael T%d:ﬁ%lﬁgpﬁﬁé i ﬁ?@ﬂgpgﬂﬁgj( e bindinghibtors, such
S8 rﬁormmfptﬁ Aéxb)radog , ANB-3A6RI AMD 7089, aNMDi?BéﬂSQ (Bﬁ,\'?_}c[ams) TAK
i i ovi.r

2 '\@‘ 18‘%{5@@ S%Pﬂ%q 19 ék}?cﬁq)gb g:.rl}el) ifges. such as| ?or example,
c&ﬁ?'c‘awtranﬁlé?roctwgﬁ, geqleomw SIBACGEBRT eRREEB3AZT, 3TC, DDC, DDI,
CBUENAbAG®irAF TEJDAPEH @OT-ES’f@C §'17 Qﬁ‘@f&)ﬁ@é E%IST%Q as I\%r example,

i nhi bit

%W&Ng’%ggfﬁ% %‘Sﬁﬁﬁgﬁ% Su@hﬁ@ﬁ fQ*TWPi@liﬂpl?s Bevirapike, delavirdine,
f efaviestarplagd 9RO BBBERArapitdR lovidds, I'MCelglr53§ﬁnvume MKC 442, UC

h 8906 988
U 267 CoPRBR e FOIS R OE Dop v lappise A, -
alAfite FSHO, 4éff©ammthd@mﬂ018/150[M\CﬂTiﬁ’G4$ RNBE | Hﬁﬁbet@rs such
S | | navl r
SRR, SPAR SRR e B U, 2R emle, RO
Aﬁ@ﬁ;gmrﬂﬁ%éﬁmﬁ:grase @33’@)33, skl as) 18 exaikible; R7D3904, 34BOHI8, S-
Lithfo4 3Ry 7
oA ittt G 4aR fRng PALY P s
Lﬂtfﬂ%)‘ewe ey oddrmeyisrindsayinHppiner, palisudh BMS 186316,
exsampher, DRG 63NISPE 68l i;g)ra&%ﬁxxml7f76'1%£énﬁ€m €333, KNE413,

LB a0 T3R8 B 7S PO g,

VFIDEI8390, PD178392, PNU 140135, TMC114 maslinic acid, U-140690; glycosylation
inhibitors, such as, for example, castanospermine, deoxynojirimycine.
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may al so be adm nistered in conbination with

I mmunonodul ators (e.g., bropirimne, anti-human al pha
interferon antibody, IL-2, nethionine enkephalin,

i nt erf eron al pha, HE-2000 and nal trexone) with

CBhe rgl%%%l:t%on iy i soPE0ks r%wgig I SRLAIE A GHLREL ORR

t hn&eqtmtg phdits axsnerawfsy(r@tcgns maRby: pmveh@dn%\bétgm(lailygeduced or

g ]@ﬁfn lyto 10 aneliorate, conbat, or elimnate

H% Q?E%E)l g a%d its synptonms. Such conbl nation

therapy in different fornul ati ons may be adm ni stered
sTheitamapemds bftheqwerenhingentioprmas alge ke gdrg;mgtered in combination with
Ahﬁnﬁﬁﬁk?ﬁbdiﬁét}ﬂrs %Crblﬁﬁﬁmlﬁkatahﬁmuﬁﬁ}i a%a%’t@ﬁ@ﬂo‘ﬁtaﬁﬁﬁgd}ﬂﬂ 2,

a sin ornu atl o ere active I hgre
an@thmlé%@lé@ph@clmnlmﬁ@em@mhaaﬁﬁo% ﬂl@r@ﬁhl&ﬁ@&)é’fl@ %}ﬂ%wtws

l,% 1d11ié5séEHE>r&@Wé{ﬂﬂé‘s k. Th@) ﬁfoaaemrs bAveolkihex)
so be adm ni st

earc e Sie PHEPTSABErY Gt Fomoh 8 POING® Lifisrauth hggmone) t

ofmeliea®dl cgnba, @relinfidate IHIEValhlfectlﬁTin asditseyuptater Such combination

%llé%glelP %ﬁﬁngﬁr}gﬁnﬁlﬁé éﬁef E?Jn%nygltei%gd Elnﬁllttaneq}]lslg separately or

rones suc
PdsDentBoiye Aftochatintlys wch nhmbmatlclymcfmecadenm@md asta shegle
t rftivé R §¥leSded Font WS RA QTR
anrﬁm‘a%n QP& ﬂﬁﬁw §%? omg P250 3,&{ Ri tonaw?n
i S @@@mﬁrb’l@sépafé\te%dul ator of netabolization via
cytochronme P450. Such conbi nation therapy in different

‘;g‘gg'rli‘gl?h}nﬁﬁ§ ofEhe ﬂ?@sen?ﬂf%ﬂ'i(ﬁlt RELHIsS 'b@‘dﬁﬁqﬁﬁﬁ@ﬂéahﬂ combination with

C 518 ks OF getes Ao follo B PrRLCHa ofghe A1 o an individual.

f cms@él 1ﬁ%dt?£’tors\ﬁhﬁﬁ@§) yorhﬁama@ thay ent&Ferb Rgthetle entabotization at

rel eased fromthe NEQUS

< EHERROEy Tt BT A B Py R AR S oI getygpge P4 T
S &feoosm tHatf sfeeelehtsomms asist dfeytwhpoonB4 B, one héwhich is

PY g@&l{}%@erﬁﬁ%ﬁ%ﬂn Rifo ngfnefs"%ﬁl e¥<am%iéeof’3ellagﬁl¥1atroﬁbf ﬁeﬁgohza‘uon via

VI S-a- Vi

i nyt@nhrpzm R446 dbicdt e b patioahrrapy ing ﬁéfelﬁ@nbgﬁémﬂlatlons may be

' a&lﬁmléta% shﬁulta%eéusw sle,lsamte% e&?e&ﬂﬁm}e AR Ratt rs@dhl 0

"3 or syita a
| 693@191“3%1? oy mﬁ?@gmwst@wé % AL ﬁorlilub@%wg%m& thegegfive
a mgﬂécﬂén‘[@dﬁl rBleadddaidrn the ml’rlﬁulaﬁ&mmm@ﬁe(ﬁfsl)l (h&epatrets:@nt

h
b mofietr GolL s fistiplebas b oy PP Eng 3B, Gligpound of
byhewasest inventidie Peefetablyathe wedgltadso phsushtnhadudatort dklaevis the

a%gkg{ﬁﬁd’ ﬁf‘thg Bres@ﬁtmﬁ\é nﬁgﬁ n@&ulﬁt@?kﬁﬁgﬁlﬁoﬁt’[ﬁgp@?el}t invention) is

ueous
sdtluer lowst, lma@mfe@bbfth% mtltoabﬂé ardewer, seiiably egatiq ’é 1:10 or

YL ﬁﬁ%&&sul I?rﬂ?é ko 1@9&'@3}?'16&9&1‘3“ bonate, potassium

phosphat e, ose, [ ucose, or starch, in
parti cul ar, cor nst ar ch In this case the preparation
¢ &or b orsd adiistrasion ferst. lsompoutds afiike presamb invendemargneized with

Sggﬁ@gél %dBd;ﬂl%)Fé) C%éggg gggi %gﬁ%st%h%&@bﬁm@ft%]ﬂ@&@teﬁ\ﬁ'b@odﬁ@t by means
of the customary methods into the suitable administration forms, such as tablets, coated
tablets, hard capsules, aqueous, alcoholic, or oily solutions. Examples of suitable inert
carriers are gum arabic, magnesia, magnesium carbonate, potassium phosphate, lactose,
glucose, or starch, in particular, cornstarch. In this case the preparation can be carried

out both as dry and as moist granules. Suitable oily excipients or solvents are vegetable
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m xtures thereof. Polyethylene glycols and

pol ypropyl ene glycols are al so useful as further
auxiliaries for other admnigfration forns. 5 For
subcutaneous or |ntravenous adm ni stration, the active

N s P
ailodholiaséleonsare waten efhanal, rugarselufionspr riyswesibpsat. or

lafe 4159 uscHil Al fs@hdQuxiliaries for
%%hﬁ@ne 9(2()%%8%@&?6'%82&‘% %gcglé alobt ai 1r%ed used, for =
e)thmmldmlnlﬁfmtloﬂdotlh% production of injection or
i nfusi on preparations. Suitable solvents are, for

eﬁ% @ﬁ{)(ﬁnanew & 1ntrﬁv }J?hcﬁﬁin?ﬁlatléﬁ‘l thé §otﬁ@|cﬂ¥ﬂp@ﬁnd¥ if desired with
co ano

anol ? ycer ol

ielihsomoes plosungafheselbin SUShas SolhTIAS ST BEaTy further

MRARNLRS, a?é)i:)fb‘u Ri&io é@)‘lutﬁJnt Quspatdive oy emitisidnu rEg d@in];iohﬁds of
vari ous soIv

srretlo 5 Suj t.abl e phar u
b D ORISR (T oo o0 oD AL BB Shmple,for
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pitmﬁuitax:edm sugat kqlumfspﬂa@ glucaselov mmltgks@hat@gs,arwgﬁmatwely

t]ﬁléx\/t\{%]{eggft rvaﬁoﬁ@%ﬁ%?ﬁrﬂ&nﬁcﬁ%ﬁ solvents. |f required,

orrru ation can also additionally contain other
phar maceutical auxiliaries such as 20 surfactants,
efuitabid prensaceuticatfatmulptzersdonsdmisistragien & e dprar phggrosols or

S%D%_Eysaarp rfSP@}[a%Cdlé’ Rolufibad @ ehkl)éné:&n&ﬁthlﬁi%ni Bf-‘th@%ﬂn 6unds of

oricentratio ron1a i mat el q
Sl e GO E SAESTBR ROy Fe s ulgylipccebiable

Ve 19k - subR aQEtﬂﬁﬂiolb@ WaIR, acﬁca‘i‘miﬂ@re&‘(ﬁ lstidhi doldentsand tauirtehe
ormul a

oot abo S EaBARNSRwet oftRE ARt ok B R syeh oo

epplRYanss; emﬁ&iﬁdﬁi anyt stylsilivers deweHians povpet i rSuch a preparat1on

derivatives

| ﬁ]ﬁﬁi%’{}@‘ll%’ﬁgntaglg uebgcl%\f?%o%ﬁgt}ﬁd ﬁlueﬁgbngténétgeltfbﬂiflﬂng ]gﬁ?r%)énnately 0.1to
cﬁﬁ%ommmﬂarfﬂmnapmom)awlm Ophter bV ighl

conpositions. In the preparation of aqueous

¢ ?rggrg%l I e%ﬂ?ﬂceatﬂg Eélhﬁ}lﬂ@%ldg’& c}ﬁé sﬂa@‘ﬁqﬁb‘%@ %Bm?Qﬁmﬁ WrdSrmula (I) in

elrr 1nc
wahamasoltubl ¢qnu1§wsmom inpraY sprd vaniageaps 1o 8BRIY| qérsﬁaP“eY'CYClo‘

dﬁx‘élﬁs 0 ?M%’t%?“l‘éb BS-sb5B8t s@¢h @stdll&ih%lsaﬁﬁly Mhpiede the

Er's thereof Wherein.one of no
g ﬁ@‘ubgl%ﬁn‘i/@iféh‘é ST tﬁ@ GSEPA éjf%%rfm‘{f?l QB] e phaithaceutical
CXGI'ﬂBQﬁﬁ&ﬂS' Th &e ?)r@ahﬁiohtdﬂfaqdedﬂs t:bmﬁdmﬁaiskydidltmn salts of the subject

rgigilgj‘lﬁgﬂlljlvjaﬁé‘%/ ﬂlwl%‘f%ydm() %%ﬂbﬁ)}i&? g%r‘ E%Y%S}?ﬁ\&g&er solubility.

particularly hydroxy 35 ethyl, hydroxypropyl or
hydyeoptid dclodersi e &V&@u@a bky—lcyclpammmﬂ@d) wr ethers and mixed

car box nmet car box Cl1. 6al

p&]?}tefsc Fl‘gpfyhg{gg} e, or(xﬂoré g&% ‘}%9{,%%}@ l!rf}yﬁ ﬁﬁ%gﬁﬁﬁkogoucose units

C af itexyClhd6atikarosbetitual wigh Ciprakylj paxtlgﬂalyy methyl, ethyl or

car box thox r y larly hydroxy-

CRBI s BRE fy el BT BLBENC, BAGE Baticularly hydroxy

Ze&qé,myldmwprqmybr h}@g@)@{hug{h garbqiqy{?ewﬁky hpa%gularly carboxymethyl or

C%?ﬁJ ﬁg&ﬂ%} 2:2“:9 Cd%a%%r}j@ ek #&N &1 PUR 13 CRIkylatdaronylC, salky! or
carboxyC1 6alkyloxyC1 salkyl, particularly carboxymethoxypropyl or carboxyethoxy-
propyl; CysalkylcarbonyloxyCi ealkyl, particularly 2- acetyloxypropyl. Especially
noteworthy as complexants and/or solubilizers are 3-CD, randomly methylated 3-CD,



WD 2004/ 014371 PCT/ EP2003/ 050359 -23
2, 6-di net hyl - (3-CD, 2-hydroxyet hyl -(3-CD,

wQ20wdrryet hyl -y- CD, 2- hydroxy- propyl-y-CD aPdI/EP2003/050359
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(2- car boxymet hoxy) propyl -f3-CD, and in particul ar
2- hydroxy- propyl-(3-CD (2-HP-(3-CD). 5 The term m xed
et her denotes cycl odextrin der2%ati ves wherein at
| east two cyclodextrin hydroxy groups are etherified

' d|ff r exanpl.e
hodr TP, ZHadRS RS TaReD: - ARy BLePn g huskerr
f pmpyll—a{@m gnd (Pecarbesemnitheonpopnel-CGIn and ibpaditilan2dytitoxy-
a derivative thereof has been
gp?§QQ9Q§4ELBQﬂ@£1 331. Although the formulations
descrlbed therein are with antifungal active
i The edinemixed ethive demutes @aglmlektyin dmnvem\esstvi/hegeiﬁ at least two

frgg%&&ttljlﬁg Jrgg}é gl%ggg leé hegff' eﬁ%tlp&l?ﬁ%tt }5?%%02@ for example,

ornmu SCri ereln are

 shydratsy-eropd ant bydragydthylst r ati on and conprl se an

ant i fungal as active ingredient, a sufficient anount

naigfe?(ésltlﬁg %;/ ff ri*o1%u1§tlr%et% ?etsbﬁ‘[ec ilflg)ohlli](%r @%Bﬂn%ﬁaﬁon amth a

gueous "acl IC ne
cawlp@xtram elr aﬁerlwwe Hisreas hed beast deseribedrintEPgfekilldp1. Although the

S 'félﬁidlafticﬁ@ dbReibed ﬁfé?élﬁ‘tafé)\ﬂltﬁﬁnt‘iﬂﬁﬁgeﬁ QERRSIN ?fe@l‘[bntssﬁie@ are equally

ormu al so ende nor e ata
a&HFW&“&H‘gPF ﬁ%{e&ﬁt}n@éﬁ 901113%@5 gg1eé°r§%% YRR M/felfmulatlons

f ldasepibed t%%lﬁkftqjar@@ﬂadﬁﬂm&ﬂable\f@y oral adrginiviAcien bhe compuse an
oun

| ubi | h
> Rttt ey AERRh Gt Rt A EnfaCE S ip Mgk Rhvarive
O MHcD&HGS a s\t%bﬁﬁ’bﬂ;%]ﬂﬁue(ﬁl@-aé&d%ﬁ@ﬁﬁl e&rtuhlk/\lj];@_&l/céﬂt&iénd an
aly| coh&?cloécp chl@t-ft]n? thelp glreec‘lﬂ? sp%pl[f?efs %Cfeﬁ%n‘gara‘b(l)\fp ?F(;trhhgf)mpos&tion Said

b lhmisfinoe Ao BEreodpSIOrs rleblephyi skling parmaceutically

t ResRRBW iv@e@'tén)érsecﬁlﬁﬂ%ﬁtﬂavgrsamunt of particles
consisting of a solid dispersion conpr|3|ng (a) a

conpound of formul a @élﬂi’) one
Iy W@mﬂl@ﬁlv‘{fysﬁtéfg}ﬁﬂ%w@ dity @Bth?&oglp@én%%frtbe present
Thevehf6iMn phat@hdchtitd] LPBIpSLEONSs AeldefeDed 1r$W—°® en10i5D63

33%2%87%23&% é@-?aaégﬂg??%e@&é?@a%%@%aﬁ crseRorliRa FeiFi b pference.

conmponent is dispersed nore or |ess evenly throughout
t hgoretih ﬁrtl@@lﬁt} @lﬁkﬁpﬂesdﬁlt c@@ﬁ@ﬁm@ Miz5- beibaAulatediifl a pharmaceutlcal

| SRF ?Sﬁ‘g‘gﬁ’qvpféwag BAERER R SRCHE MO RS REGEIS samistin of a

..t Bolodidispersion comprising () afongpeeng lnd $emada dgfand€o) éne or more

ST B S g sion o roferred

a so ions are 35
preferred physical systens because the conponents
t Hie edrm ‘G @lid slispletsyont” elafinésya systeominad $cdidl sate Castdpposed to a liquid or

?&gh? E'Eﬁte Qoﬂqﬁll ﬁﬁ%%ﬂg&t A& c@lﬂgbﬁggfst Whglde‘m g{bee(f‘cﬁlgédﬂen@ls

persi ons
| élsspemdm@emwgss evienkyureaghoutiibhotge ¢qmllsmmltqrcmmp0$@n¢h When

dissinefi $leRith Hife @&ﬁ%&{bﬁf‘é‘ is dhdnihatle BV S Hei¥By and physically
2004/ 014371 PCT/ EP2003/ 050359 -24 _
uniform or homogenous throughout or consists of one phase as defined in thermo-

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

The term "a solid dispersion" also comprises dispersions that are less homogenous

throughout than solid solutions. Such dispersions are not chemically and physically



uni form t hroughout or conprise nore than one phase.
The water-sol uble polynmer in the particles is

weewenisent |y a pol yner that has an apparent RCBERPRDI/G50359
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of 1 to 100 nPa.s when dissolved in a 2 % aqueous
solution at 20C 5 solution. Preferred water-soluble
pol ymers are hydroxypropyl nmetPdHd cel |l ul oses or HPMC,
HPMC havi ng a met hoxy degree of substitution from

t 0.8 to apout 2.5 and a hyd | nol
SRkt O ishoRrioaiste 0 oBerdEBBE 5 6”1 o general Iy

wat er 10 sol uble. Methoxy degree of substitution

r ghe b@tdr%oldbﬁe @Iﬁhé@l@ tl‘i¢l ﬁhﬁble@is cmt/bmbntgt 1 lymgf thapkas an
present .an d n|t1 ({1 %?L 3 £ 20°C
R Sy PhpisS e Pl Voo o
tlsrduiamerage nurrber of rml es of propyl ene oxide that

have reacted with each anhydrogl ucose unit of the

| e
Pt B Sie ot PaSBR e B Rl or HPMC
g HIPMIC ﬂngvmg a méthdxyndpgréeass sdbﬁnetncm Bomabbaig 8 (bcn@qub 25anda
pﬁgﬁ ) e lﬁ&'éf é sﬁﬁl’u@ﬁ s8] e ofte &8 'SH&R%V(?IS (%e}(é}‘éll? Water

or reparing_soli
| ﬁ(@lpbj@ th@é(ytdegl)@p 1o §mh§ﬁtutlo§gp&ystgrtgy¢ g wumber of methyl ether

g}dﬁ?b 9&55@%@9 aﬁ{yd%glud&é binR$t méSdenﬁuop@magecﬁreeﬁwo&si-pmpyl
be convenlent to ornujfte th

rﬂlng% ﬁ 55 [0 F AUCTAE FTBPer Haprlp=eit rEpMEna fifidthat have

h daneted veith &b %nﬂytﬁbélu%seaﬂlﬁwfblwc@mldsb encietideace
thereof in an armunt sufficient t o mai ntai n an

effective, aver article size of |less.than 1000, nm ..

P TCRAF L O TR HIPET ST O e CHBPPRaRis Ak theR PR qur%gﬂéimg or
t l’rﬁIlmghhastldigjefsyorﬁﬂhﬁvse)ﬂeao bf@arestlhe patielenfas tiafned hereinabove.

ﬁ/talrlrpgt {681)1\;1?1?112 S eé(%g E(%l‘ prg}%él%% SB?& g sggrrﬂo%g IHCYUC%?%%FH OCXEJ&?IOD

caprapdeyiog abd yolb@om;-er@teé@nf molirekirosion beiga mrefersg
i norgani c pharmaceutical exci pi ent S. Such excipients

o e RurtRF OSBRI Born B RIS GBI AT the form of
s mmcm@étwlmwlmﬁh b 4 mrfasra @W@ﬁﬁr@dﬁ@b@m@iﬂ theisyripee thereof in an

S Hﬁlfoﬁﬁ@ s%@ﬁcﬁent?tg m\ﬁ%taﬁrh%tel?%(:tw@éﬁfg%tﬁaﬂ&lé"@ye 8f less than 1000 nm.
f or nul at|n present C@ggpun s 1.nvol ves

cogeiuéayr %car%%ﬁ?rls S blievebip inpudg thase it ela??&&ﬂﬁ adhsgp go the

| BePiRUTakeshtirétrd e agdmit bicdo sl cyiemicallabendpphy afgretroviral agent.
this mxture as a coat fil mover many small beads,

th | t | abi )ity

WA EiPle S et ue TR PIeRRA et B pigaek 418
smcltr@zhhe ﬁa:rrnapmmarsmgn@harsmh emhpreais inksis@gearfons pelyihais, low
ora

c s oo BPrss Dl pERRES A0 Pt BhtPng? e
ofmaalifidry drodylei Hononpodnderordn surdartand. i r et rovi ral agent

and (c) a seal-coati ng poI ymsr | ayer. WD 2004/014371

PCT/, EP2003/ 05035 bl e

cgr[)’é gnc?ztﬁ €L 1 gereggg% gvagr 1g&131e B egén% ganp{)ﬁ c{s 1%991263 a pharma-

rmt:lﬁ'rdah{:@n msﬁﬁqmahmhz)ethtlm%ﬂehyccmqudmrb encanpbriiad én hydrophilic

aRBlyARrs Ql‘ic?aﬁ)'lyriﬁg i RSxtA%hs a coat film over many small beads, thus yielding
a composition with good bioavailability which can conveniently be manufactured and
which is suitable for preparing pharmaceutical dosage forms for oral administration.

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



firmess. Exanples of such materials are polyners,
i norgani ¢ substances, organic substances, and

weamgha3ides and derivatives thereof. 5 The r oRCBEP{003/050359
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adm ni strati on may depend on the condition of the
subj ect, co-nedication and the |ike. Another aspect
of the present invention conceghs a kit or container
conprising a conpound of formula (1) in an anount

LA Subl BB BRI gha SRR g e s

p otagartalsare phammeewtittailg abceptabladriddiave mpptopriateulgmensions and

r ?Ig'llnfi{:s%n%: zﬁlll%{c? é@steuhe, %?atcrulls ar¥ 1138}%1(&% Qfloxggﬁlg sul;@&{n%es organic

pwdnﬁmceUﬁndammheybamnﬁdgmw@waﬁ®@fvﬁe compounds of the

present invention can be used in phenotypic resistance

1%&*?&% aF hglﬂin?s?r]%ﬂ}ﬂﬁ nEeﬁFoM@%n B6Y gp{fféasﬂf%]ect co-medication
assays, In nagenent resista

d@méﬂ&dﬁ@g di seases such as HIV A particul arly useful

r Siofiled Q%ct OBRE #)%Sélﬂgnﬁ‘ylﬁbﬁ m)l'lc%rl% 4 BF ONRIMAR: BETRYing a
known as Vi .rogram tivirogramiMis a

h p@mp9ursrt@%ﬁeapela (D gh af“ﬁ%ﬁfg%’ﬁﬂi’e fgaise Aza @féﬂ%qr‘épr Byggent in a
r %9 B@éé@@}ﬂfor@%&%duﬁﬁ?ﬂlc@aﬂnﬁﬁﬁé pét%nﬁéliiﬁl&ﬂﬁadéhﬂldal Yo 1nh1b1t multi-

RS R SR bR g RS a2 SRR ay

NﬁhﬂeﬁLN%Gipmﬁnmmﬂmbﬂntﬁﬁmbjﬂqyﬂms Chei not her, 1998;
42(2):269- 276, incorporated by reference)

| i

it TR e o R R e

f enamitoging amye rshcrbmw“truet@nhﬂnmtedsm,t ieshesclohcal henagement of
h% ?S t%év ggtdiekr% %{ns%g em callq)d Alpi gt(}:&t%lla\%@[l%%ﬂ %Ame

LS ithEng SrsteBieR scombaREhTEaY k@%@ psthe mr@g@rn e

f AiiviI8 o AntfOVia b @idh 1P StEmateRERGH MBS u g R RS cMd éencratlon
gener F be stable in an %gueo S . envi ronmen

I
bt AR £30 MRS HHSFORTIDIY. espRRlhY Wl Sawpﬂf? lty, to he
g compougistdfelic pesdan ifshedn. aiHeatogs Kede Bothyde Mit: Miller Vaer al.

O R R S G T )

group, a hydroxy or a thiol at the target site on for
e)Iﬂﬂ'p:lsﬁ‘ngib/ oihd ccmppmrde rif shespredenamvahtiaminag conipese chemically

?"J%ﬁma glOleqles §a el%ab@ea?fsf%nrﬁmgQ\égﬂggt%?mdm logzﬁlzlcd rsqfe%dsugﬁ that said

ives
Themgossl bfvetiheegmed siesie rgt@n@@rumjkhabf lings. Th@tcrm “chcmlcally reactive

pgﬁ’tﬁl el9 %&ig}lxéééeﬁntrei} & @Qh %ﬁﬁés %z{%ﬁ]il%%ff f&?nm%% cBalent bond.

| stere en S on t case an
c Renefiiter groupsswilbeameralo dsisiad et B antmée%ﬁartr%ﬁ@m@ﬂd ol usually be

| _EFGKHURHosSIRF S, BP&Olﬁ@nr@ﬂﬁchQﬂo@f)f@ﬁkr asTeiH'@stdl ‘lor a mixed anhydride,
depends,, of cour se,

en
ARG POR TG BB CRTRYE S aRe FoAlegt bond with
aghnivnslitidshach goapabindgrainp b byeaaxy vr aalgibl @tahetaigat site on for

260D Ao TR 5o dn e S B i o By Yresedmvention
i migyche kinked o nsyaipidens  dedmaives thehepfsetormagejugatrisght

co-nmedi cation, and individual responsiveness of t he

human or aninmal to be treated and on whether the
The dose of the present compounds or of the physiologically tolerable salt(s) thereof to

be administered depends on the individual case and, as customary, is to be adapted to
the conditions of the individual case for an optimum effect. Thus it depends, of course,
on the frequency of administration and on the potency and duration of action of the
compounds employed in each case for therapy or prophylaxis, but also on the nature



therapy is acute or prophylactic. Customarily, the
daily dose of a conpound of formula (I) in the case

w@booadrd3mi stration to a patient approxi mately FESI/KBR0031050359
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weight is 1 ng to 5 3g, suitably 1 ng to | g,
preferably 3 ng to 0.5 g, nore preferably 5 ng to 300
ng. The dose can be adm nisteéd in the formof an

i ndi vi dual dose, or divided into several, e.g. two,

t hr ees ?Y?Fotﬁ i fcg ual g)oses eri nment al ?nr 10 4
PAEDATATPon 6F "R 108 SUNEY P a?%P %t 48T RELEN CO e ication,
nane iclivtual eepsesivérdesofithe itmbher desal tophd wentédartlamedhether the

ORI S8hy DB A5 5c TeENAG B B S BEATRLS of formata

2 (i fhe-daeheiadministhtéorstoq patient appa@ildately 75 kg in weight is 1 mg to
(géa{ﬂltﬁgl'lyzl llﬁ%%@ ypréferef?rﬁ}e@%ﬂﬁ R 05/ %mbﬁgﬁefeyablgg&.gg%% mg. The

i et ne In a 452
ose can be admlnlstered in the form of an individual dose, or divided into several, e.g.

1td [théed Rorady, GiadR) idhadiydr of ur of 2, 3- b] f uran- 3- yl ] oxy]
carbonyl]oxy]-2,5- pyrrolidine-dione (described in
W)9967417). This m xture was stirred at room

t ExpeimenfakParhr 12 hours. After evaporation of

diPedpafitRARIF fianemitieds seduagr (pr essure, 20 the crude

f.ied Id 270
P gt R isshibu i Sidiots bataob R ige Apgtfaces
nge@4cmMNuyrhanianaebenzot hi azol e- 6-sul foni c aci d

(3-am no-2- hydroxy-4-phenyl -butyl)-isobutyl am de and

200 ng triethylamne in dichloronethane 25 was added
2Egamgle 1 : Compound 2

1‘[&)[3[ 1{1{3&&1@@@29 ﬂEu%n% S’dnsz{h%ofb 5—51]11?311\{& Q@l& ?? 'ﬁ)ﬂlr}\lcp My droxy-4-

5 rrolidj ne |one described in
mphw ufd)sisgpyty |t apidg tanaiéa’mn& @%ﬂw&aﬁw & ﬂlshloieznﬁbmwas added

Af45@ mgew{rm?mhs J6aR]-het HRHRFQTEL, RNk %‘m@gﬂokﬂdékfﬁﬁ‘yl]oxy] -2,5-
ress he cru i fi on 'sj
PEnanige oo rage gt SEhnan misfeRansieShoon
lem]mmtdr%foifdﬂ hourisxAfieecvapordon mfdichloromethane under reduced pressure,

15,[% &E&J‘%ﬂfﬁgﬁ%sg ﬁg& Idh @ﬁl% Qfdﬁ#éj)i?%%g 244! ‘fj Somp ound %

am no- -1 sobutyl
98 ngy trlethylan1ne in dlchloronethane was added 230

TExamg lﬁeezxdcﬁomdr%ufnl?r%[ 2, 3-b] furan-3-yl ] oxy] carbonyl ] oxy]
5[0@[ [mwulrﬁ&% e A W@Yéad%@erhe%ahaaﬁo19@9%fpnm01d fgino-2-
Mok §-Meten$1-biity Bdsctutyl egiidSand B0TPQE @tléthf—’laﬁﬁh{e ih2lichloromethane

St aate i BonE f APTE SRR el Bl TR e P2

s ipb/r'l ohdinydiehal{describ@d inmiy (®06%4 b?f) dhispoixnde Gvas stvtedm reom

nﬁg 1 Bl’éfnf%é i% ndfs Zgﬁéll %ﬁg’rgl puat o?ﬁ%?&%%tgg’%sl?n%le% re%lucé% pressure,

a@hedcr(l® puoring vzasrwdﬁcswn silicphdeldingRAe0ymy (3556 of y‘(bmpound 4.
am de, 50 ng of HOBT (hydroxybenzotriazol), 420 ng of

E@g EQSB e (3,4, 5-timethyl - benzyl) car bam c
er corrpound W th étroxy acetic
a'cﬂOdl mixt@e ofit2e medi-dimeliydamineabrnzothisgoket §-suléenic acid (3-amino-2-

O¥ Aok YAt pifdhy [-B@YD-isobutyl amide and 98 mg triethylamine in dichloromethane
was added 230 mg 1-[[[[hexahydrofuro[2,3-b]furan-3-yl]oxy]carbonyl]oxy]-2,5-
pyrrolidinedione (described in W09967417). This mixture was stirred at room

temperature for 12 hours. After evaporation of dichloromethane under reduced pressure,

the crude product was purified on silica, yielding 500 mg 90 % of compound 6.

Example 4 : Compound 17




5 tenperature. The reaction m xture was then washed
with water and brine. The organic |ayer was

waepavaed, dried and the sol vent evaporated. H¢EEP2003/050359

10

15

20

25

30

resi due was purified by colum chromat ography,
yielding 1 g (75 % of

[ 4-({3-[(2-am no-benzot hi azol e28-

sul fonyl ) -i sobutyl - am no] - 1- benzyl - 2- hydroxypropylcarb

C o i s O TR PPN & P UOD° gy Gdine-2-hydroxy-d-
f phemydsbudill sobutytarhbie 50 n‘gtdf&i@BT((ﬁ@dmkjbmn@trﬂiblM@ﬁﬁng of EDC
aﬁ&) |6g§ ln%'blﬁg 4'ﬂr lﬁé]rhillsl%?ﬁgl? %?1?%18{105 a&& te@t Eeltyy\’?s%eracggl%%und with

éﬂﬁémtam:tec acnhea &(blmbeﬁdlch}a@m@b@mwas eterrWermght at room
r €srh G446t aﬁ‘@q he '(ﬂédc%)@ ﬁljl_}@tﬂrécsxévhé tfﬁ@n Wa@llléiii Wih %v%%r XBd Bfme The organic

conpoun n%pun
milagtet Pas g¢patated, dgied pnd the solvent evaporated he res1due was purified by

2cBRilly ¢ RBMBRTRHAY Oﬁlﬂdﬁéoﬂ e &Y |of EQhﬂmo-benzothmzole -6-
| SO

nﬁlll%nyww%g 8@8@%@ %@% YisE gy HoheBe arigsthy-

ety 1] 4atbeaivcid-terebityl estee nThis intexmnedliata (500 mg) was further dissolved
d'n? qu‘a{ nFQBaQﬁ an(}fvﬁl § n}%tolf Elrsgﬁilt 18 \régh\?j\éggi 110p r?ocfE%EP 6 I\I)I,}Nas added
vvaltcm'Wlam dT Mh?rtuwe’yasﬂiered rogezmmght abispem Wame@@par dhedglvent was

o B S AR B S M B g

nd 27. Exanple 6: Conmpound 28 To a m xture of
4 48 g 2-met hyl am no- benzot hi azol e- 6-sul fonic acid
( -ani o-2C25 hyd %y 4-phenyl - butyl) -i sobutyl am de
a m ne in dichloronethane was added
3A45117gumaﬁudmmg af2-thZh Bardinoxieenpythiaabieeh-pulfonyd achd {3Bamino-2-

O SSA T U SRl A RpEE TR bR o, 6 me
d |0rf I'EIDSE arkbhage f drilemor 2thetled bpmmcsamé in dinklovgmrtkane, was stirred
%hé ‘ﬁ@ﬁ)oﬁyﬂfeh{}jefa%re TR fel hGifn mxat%le YR Iheh ashdd 33 Rater and

he co oun , hot
t é’rlﬁé Theremig I%Yﬁévv%@epv@raé@d 1dﬁéd aa%ﬁ@ﬁplvenwéﬁ@ratﬁd The residue
haw: pasigied By PRsparflive PEHITYOMRIh©2 D i QB %N RBP6End 27.
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perforned according to the tollow ng procedure.
Cel | ul ar Assay Experi mental Method: H V- or
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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 ECsq and
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effect of the virus. The toxicity of the conmpound was
measured on the nock-infected cells and was expressed
as CC50, which represents the3@oncentration of

corrpound required to inhibit the growth of the 5 cells
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Q0 LOONMNA I WaVa¥alWi
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DS&p N8B 4tionSRINY, priv@atd gene | 05, 4V, t 062V, [ 063P
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bsul ts: nmeasur e Broad’ spect rum acti vit y
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bai N TablogsdLo160015mEb100fKobie, soonprunesiosde QbEM 063P, A071V,
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CToCTTITC i Tl U o Ul A U1 Oau

apge of VDOB BDo10BA, HMJWSLOJVKE(%@DM@EK}MD%L, KO055R, RO57K, LO63P, I066F,

CT/ EP2003(000339 88, Losom

TU-TTNMMO O UM

E V0031, L0101, V0111, A022V, L024l, E035D, M0361, S037T, R041K, 1054V, 1062V,
LO63P, A071V, 1084V

F LO10F, M0461, M071V, 1084V

Results:

As a measure of the broad spectrum activity of the present compounds, Table 3 shows
the results of the antiviral testing in terms of pECso.(= -log of ECsp). The fold
resistance (FR), defined as FR = ECso(mutant strain)/ECso(HIV-1 strain LAI) is listed
in Table 4. For most of the compounds the fold resistance ranges between 0.1 and 100.
Thus, the present compounds are potent inhibitors of a broad range of mutant strains.
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Table 3. Results of the toxicity testing and the
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(expr essed.as PECs0). - v oo e e
‘Compound. |, Strain | Strain. | Strain. | Strain .| Steain, | Sfrain | Tox | WT
6-96—ND- 6l <a B4 3637 53 ?5296' 8‘36732670411
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U8 T D751 821l 813 767 8.04 | 683 | 407 | 872
19 - 736|780 7881 FA3 | 790 |- - 680 ND - - | - 8:51
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4.85 8.39 26 7.52 8.40 8.14 8.08 8.21 7.25 ND 8.57

PN N NN O™ NN O™ NN = e ey = ~ oA~ oA — — o~



28 7.71 8.25 8.21 7.43 8.15 7.11 ND 8.60 ND neans not
determ ned Sone conpounds have been tested for an even

whemaders7’r ange of nutant H 'V protease 10 vir UBEHEP103/050359

10

i nstance, conpound 1 was tested agai nst a panel of

nore than 20 nutant WO 2004/ 014371 PCT/ EP2003/ 050359
-32 proteases whereby conmpoun$24 had a pl C50 val ue of
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(;M‘@ell\é%@ﬁ@e‘&%ﬁlg\ﬁnﬁq LEE’%PQ%@%?& of 1r§"§ct%u(g401) hibf0.001-

term ne ent conpoun

) 04 dfellse (3% eolf @leltt@@nvcfgfcttvmdgswmpﬂgc Tva): dviter 1y ipcubation,
agdlisvird WaSHedSRADIAEd inkea DE KBt @ammmgssewasdﬂunons of the

coaPY BB EEFIoE F%fﬁeﬁﬁ%aié 5. (TS damaiml AAG

i (‘dall foid gryﬁaopmteﬁﬂ)pﬂs@%ﬂ?raﬁ e|4|5 31:10/511 MBA (eintam saruen alrbfuenm)end 50%

%6‘6‘1“ Sﬁu@l(&:g()l %%Bra? gro IPS Iﬂl’rﬂéé Egle C@ OS}nef(fe'C\s:/g vg c811centrat10n
par calebdsed &GAYH 1) cal¢\ﬂate¢1 b:{ dhtermnmtﬁm call viabdity or hy guantifying the

som a?f }gﬁﬂue? i@cjltﬁgl F@fl@ia%il?cg 1%'653&19&@1&&%@1@%@%2’ d%gcrlbed above. Into

In the pres
109 rc mlﬂf@@pmalrew $61@éflﬂwﬁ0ns Pbthemogpoupd ﬁymwme of 10% FCS

(8} 1@%'%9“&@@@’5&1@@\@}) HIvE Q%l&%e"‘or‘}@slﬁﬂﬁfﬁra And MIMBEe]Ts are

B SO0 P b Bt R T eB DA et sty 20-00D S

Cmp&ﬂivém Adter 5idaycef inelilasien (3B€a§%) COs), drlviabiktyed! thy cells is

gtetgfnrﬂggd Ef\Pqu%%Zeolélg Véoﬁgljuheﬁﬁ‘%é TEX [Qgﬁltlﬁefﬂ%\élﬁgaztoﬁlg—yl] 2,5-di-
uphﬂgflmh&cﬂwsnlyode@) mhesleet @’@uwels ctak & Vlml%letmldis 198&126, 309321).
containing serial dilutions of the conpound in the
presence of 10% FCS or 10% FCS + 1 nmg/ml AAG HV
(hppmacoldnetic dataj st ant strain) and M4 cells are 15

aq“g@ ghaﬁla@oltmla?d 1/31@9&@1@9 bf @im@ébr@éou%@woﬁﬁ@m@@ (Dﬁ@émééted on rats
an ce S
"R iSss She FamesindspvsimsVareRe b KB iy cpuicR e, weighing

I apprdringatety 360 gbBefoneddwitg the ahinaly oeteofabtor breémigf fapproximately
o2y BB DB b PR ool in s Qior KEC 400- The
Virgsults repeeshintdd il G88able Oanzemg 1§sults HOmPha ona ©o kiitreepérigoncal
d?t)flng be h@r&?fr@ﬁl‘i’&' BRIJdGy fs‘a&%'iéd a%%o%lasgVQh, 91_?,9@%9%1036

tested on rat
c 6#pRignEs tolene The amowitad tlvencqmﬁ%maﬂn Fh@tbé,ologléalr%@@nltf vas

?’d@&lﬁnm\é@ ugiRE Ne- Ngson?qgé fﬁ@tee[beyoﬁﬁf@r”gneﬁ@fo%@to@lijﬁgl ‘Fiﬁ’ means intra-
he .ani s. were fasted over r oxi mat e

f REHIOR qﬁ@fam&d)mpkrﬁaea@a ,%m{ﬂ%l Rl WReeayDas Wistsliitsh Table 3
or PEG 400. The 25 results represented in the table

caageiy the results fromthe oral or intra-peritoneal

Compound | Cpax (ng/ml) conditions
(results normalized to 10mpk)

2 427 after 30 minutes ip, rat, DMSO

2 52 after 30 minutes or, rat, PEG400

4 1668 after 30 minutes | ip, rat, DMSO

4 348 after 30 minutes or, rat, DMSO

4 225 after 30 minutes or, rat, PEG400

15 86 after 30 minutes ip, rat, DMSO

15 10 after 180 minutes or, rat, PEG400




dosi ng of the conpounds. Blood was sanpled at 30 mn,
I h, 2h, 3h, no pre-dose sanple was taken. The anopunt

w@tookes3conpound i n the biological sanple was PCI/EP2003/050359
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25

determined using LC-MS. In the table below "or" neans
oral dosing, "ip" neans intra- peritoneal dosing,
"npk" neans ngy per kilogram TFBé-results are
illustrated in Table 5. 30 Table 5 Conpound Crax
(ng/ m y7gONAT {1 Oe1 AT RieH RAS niHRGEe]| g8, DMSOIPK) 2
427 aftgg 30 mm A RCa ’30&1ﬁbut,e’s,""buof raﬁwggr 30

o S SR G O

('D

OC

af t ,er 3®8 i nut es M@r@ mflﬂif DM
m nut es18p, rat, | Hvefier 3@5n199tf‘/§fter OLgb’gnPEQﬂ@@ or,
rat, PEZUM00 WO 200430H#8T1 nROTeEP200340PNSO -34 18
1141 afper 240 nj niBoesfier p5 niiahtes DVBR) rafl ®M9O after 30
m nutesapr, rat,| DBQred 85 afifuet t ¢lor Jat, PEG4DES OF
rat, PEGfI00 I8 15 Qﬁgqﬁoq’ﬁinmqg_mr i)r Sog, EEL QOMV?%nnﬂI&ls

o ot e oy e e or 31 WinueS TG, g, BEOA0GT Ui
mnute LI @ 4 S LITOUOJ o T Co O

rat. DMVED 21 13014>3aTes 30 ingtes s ¢ pépaat L DOMSO” pEc100 21
61 aft 28120 m nlt®B affer 3QaynupEGiop rat, PMMPmml s 21
184 af128 30 mi nudkafter 30duigutePE @, rat, PMBOmal s 25
453 aft28 30 m nMﬁBaﬂq@,GOmﬁhuteDI\/BOoz&aﬂ,@’(BB}mf)ter 30
mnutes i1 p, rat, DMSO 28 540 after 30 m nutes or,
rat, DMSO 28 430 after 60 m nutes or, rat, PEX00
F(Fromlumtmn Active ingredient, in casu a conpound of

Ql
RS B S BRSBTS AP BT R orven
msmhﬁSeeﬂaffnomnhtahaﬂol ahmetwlmwhW@ﬁ@rcm ahiy,dienlxlnub yotﬁremsnol and
|
e B TR P i o
( PRty (P ?pY/éhplr lglycgomogy mgthy CGHP]@% I@Psl‘dq} ypieginp gPa.s, arc
S @i EINES irSeighnia SolRbMaBEdh asrBEtdhan Ghethdiol )ﬂeﬁ@%n%f&lhﬁfrld@ eSuitably

Slfhe potfyl}/lel is dissolved in ethanol. The polymer and compound solutions are mixed

-.r-!\

and subsequently spray dried. The ratio of compound/polymer can be selected from 1/1
to 1/6. Intermediate ranges were 1/1.5 and 1/3. The spraydried powder, a solid
dispersion, is subsequently filled in capsules for administration. The drug load in one
capsule depends on the capule size used.

Film-coated Tablets
Preparation of Tablet Core

A mixture of 100 g of active ingredient, /7 casu a compound of formula (I), 570 g
lactose and 200 g starch was mixed well and thereafter humidified with a solution of

5 g sodium dodecyl sulfate and 10 g polyvinylpyrrolidone in about 200 ml of water.
The wet powder mixture was sieved, dried and sieved again. Then there was added 100
g microcrystalline cellulose and 15 g hydrogenated vegetable oil. The whole was mixed
well and compressed into tablets, giving 10.000 tablets, each comprising 10 mg of the
active ingredient.

Coating

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



the polyner is dissolved in ethanol. The pol yner and
conpound solutions are m xed and subsequently spray

wa@leioed143The rati o of conpound/ pol yner can be sPCBHEP®O3/050359
from1/1 10 to 1/6. Internmediate ranges were 1/1.5 and
1/3. The spraydried powder, a solid dispersion, is
subsequently filled in capsule§ for adm ni stration.
The drug load in one capsule depends on the capul e
S't%fheui% er aﬁg\'tﬁ&ﬂﬁ%@%@%@&&%iﬁs gbf 8ditth! Rhd géanotate 5gof

m xture of ve I ngre
i rpowgwllayrmﬁi@aww ol of ﬁéanognf(rqttyd m@vmtgpensm Buletha fdhole was
2 0RnidgShASE ThdubIdTico R Wk boRBd with Shemub thaﬁiéﬁln‘ﬁkfdr@% a coating
Wi th a solution of 5 g sodium dodecyl sulfate and
g BRGNS ny| pyrrol i done in about 200 ml of water. The

5 met powder m xture was sieved, dried and sieved again.
Then there was added 100 20 g microcrystalline
cellul ose and 15 g hydrogenated vegetable oil. The
whol e was m xed well and conpressed into tablets,
giving 10.000 tablets, each conprising 10 ng of the
active ingredient. Coating To a solution of 10 g
methylcellulose in 75 m of denaturated ethanol there
was added a 25 solution of 5 g of ethylcellulose in
150 m of dichl oronethane. Then there were added 75 ni
of dichloronmethane and 2.5 ml 1,2, 3-propanetriol. 10 g
of pol yethyl ene glycol was nolten and dissolved in 75
m of dichl oronethane. The latter solution was added
WO 2004/ 014371 PCT/ EP2003/ 050359 -35 to the former
and then there were added 2.5 g of magnesi um
oct adecanoate, 5 g of polyvinylpyrrolidone and 30 n
of concentrated col or suspension and the whol e was
honogenated. The tabl et cores were coated with the
thus obtained m xture in a coating apparatus. 5 WO
2004/ 014371 PCT/ EP2003/ 050359 36 CLAIMS 1. The use
of a 2-am no-benzot hi azole, having the formula OR3 O
1 RLNN\ S RS R OHR4 6 NR a Noxide, salt,
stereoi someric form racem c m xture, prodrug, ester
or netabolite 5 thereof, wherein
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Rl i s hexahydrofuro[ 2, 3-b] furanyl, tetrahydrofuranyl,
oxazol yl, thiazolyl, pyridinyl, or phenyl optionally

waengni4at ed with one or nore substituents PCT/EP2003/050359

i ndependently selected fraém Cl_6al kyl, hydroxy,

am no, hal ogen, am noCl_4al kyl and nmono-or di(C 1
ialkyl)amno; 10 R2 is hydrogen or Cl 6Galkyl; L is a
di rect bond, -0-, Cl1_6al kanediyl-O or

]E) 6al kanediyl; R3 is phenylCl _4alkyl; R4 is C
g—é%yl; R5 is hydrogen or Cil-6al kyl ; 15 R6 i s

hydr ofesuserof @R-Gainoybenzothiszble, m&gaﬁtfbfnﬁﬂ@f a

medi cament useful d orgé nhi biging nutant H V protease
in a nanurlal1lgﬂgct d mnth“sald nutant HIV prot ease.

2. The use accor Iangw %n IS
hydrogen; R3 is phenfil e hw R A gal k
preferably isobutyl; R5 is hydr ogeH or Rmst hyI R6 i's

a["mx?&e\?\% 10 st & i Dheric 1%ﬁ aFJ%{rE rﬁ%ﬁg%é%ﬁ ge% 5% or gle abmhte

érein 'S et
thoigpbydsTan The use accordl ng to any one of claims 1

t .
ulglg %e%&bﬁgﬁiﬁ%ﬁ%aﬁlgteﬁ@h ng Ebiyl\}\%gerlélﬂ, B}‘?ndmyl, or
- L- rehepyl opilong Gresruitopne & By S@b&tﬁymts independently

- 0- tsﬁleb’&ﬁ)fdm@m%aﬁlayﬂ hydr@xﬁ%hjﬁﬂd) HaRizkh Ocﬁﬁihb@l .alkyl and mono-or

subs ut henyl) 0-met hyl - pyri di nyl’,
2 0- n(%cgi AR, met hyl - t hi azol yl, - met hyl - 0-

Rﬂpthydmgehy)rﬂjbdkylt ut ed phenyl ) or opti onal | y

I%%‘?’% Edﬁ}éégggb(gogsgl %]%g%e\é&lhe Use é i]fa&]leﬂléd’to any one

Rsfis pibgpyis14alkd; 5 wherein the conpound i s
R3s [ 2a@H; no- benzot hi azol e- 6- sul fonyl ) -i sobut yl - ani no]

- 1-henz roxypropyl} - carbamc acid
R'Fé%gﬁaﬂéﬁnf’ﬁ&y eékg b] furan-3-yl ester;
Re3s [lu@ﬂr@leﬂm G, badkylot hi azol e- 6-sul fonyl ) -i sobut yl -am no

I]tl e rgg uzf%ct% r}gyd Lo é&;e@? Yls%ful for mﬁ rlggén m%taarllct: HC%V protease in a

azo
nlalbl@nhl}AfGGEdh)yldt smojlnﬁbte[ntﬁmmyieaz(ez met hyl ami no- benzot hi
azol e- 6-sul fonyl )-am no] - propyl }-carbamc acid

hexahydr o- furo£2 3- blfuran 3-yl ester;
2. The use according to claim 1 wherein

R? is hydrogen;

R’ is phenylmethyl;

R*is Cjalkyl, preferably isobutyl;
R’ is hydrogen or methyl;

R® is hydrogen or methyl.

3. The use according to claim 1 or 2 wherein R® is methyl or hydrogen and R® is
hydrogen

4. The use according to any one of claims 1 to 3 wherein both R and R° are hydrogen.

5. The use according to any one of claims I to 4 wherein —L-R! is —O-
(hexahydrofuro[2,3-b]furanyl), -O-tetrahydrofuranyl, -O-methyl-(optionally substituted
phenyl), -O-methyl-pyridinyl, -O-methyl-thiazolyl, -O-methyl-thiazolyl, -methyl-O-
(optionally substituted phenyl) or optionally substituted phenyl.
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{1
- benzyl - 3-[ (2- di net hyl am no- benzot hi azol e- 6- sul fonyl ) -
WO 3@b01437t ani no] - 2- hydr oxy- PTOPYI | - car bam ¢ aRCTEP2003/050359
hexahydro-furo[ 2, 3-b] furan33-yl ester; 10
{3-[(2-am no- benzot hi azol e- 6-sul fonyl ) -i sobutyl - am no]
- 1- benzyl - 2- hydr oxypropyl }- carbam c acid benzyl
ester;
%L T{hi L\%%ﬁ r nggo benz(o&tah;1|3a }1?0 g%ﬁe(r)eq ltﬂe (IJOSn’?pbOlillil:l l am n
{32{(2-anﬁna}bmﬂmzoﬂﬂwému}fgl)yl)}mebwi ai@jnof- 1 -benzyl-2-hydroxypropyl} -

%Iﬁoaﬁlﬂcapdgx%ﬁ&g)aﬁﬁb 2048l Qgyl ) -1 sobuty -arm no] -

ﬁ carbam c acid
Pyl(2gmna wmﬁn e-6stbpnyBisghytybamino}-d -benzyl-2-hydroxypropyl} -

&Q&@%&@ﬁﬁ%&%@&@@sﬁrsulfonyl) i sobutyl -ani no] - 1-

benzy r ox net hy| - benza
{ AL T Py R i S S
BEyIZXhrbdmidysld ﬁéﬁldh&ﬂﬂi‘ﬁﬂro 2,3-b]furan-3-yl ester;

|- b
P i %mnpﬁ%w%a@}s Rohabh s g 2pacrons
mryplyldcurhaopy hdid hewahlydicrfico[@c3- frah f3aplyedteo- f ur an- 3- vy
RebE s bl op Lom Lo pa oL ey B g propyL-
Galbdmnzylld benzlgelexypr opyl } - 2- et hyl - benzam de; N-{
ik peﬂ% oft- [3'sil?@’%@)ﬂsolﬁ%yﬂﬁhﬂ%h-@%eﬁigyl@nZOt hi

azo 6 su am no
hyidsppprapyli-2- (%»5 W@flml’lp enesnbasotamidst ani de; N { 3
{3[ ((Z-ag{Th BRI SAIN - ézsﬁlfﬁn}a)—%éb{l@[lﬁlﬂnd]ﬂobéﬂzyl 2R prbpyl} -

b'? e P e

Bamfrido-HrAg 3nk§2*aenmbbnzawﬂnhzeﬂcﬁésulfﬁmd)/-is))biwbbmir;d]—lalm'myﬂj-z-

ﬁyﬁ?%%}%rﬁyﬁ %eqﬁﬁﬁﬁx%%%ggydﬁét hyl - phenoxy) - acet am de; 30

N4{3-[(2-amino- benzothlazole 6-sulfonyl)- 1solgutyl -amino]-1-benzyl-2-
r?gfgzyékop%mg%e&y% -hicagiekitlanfide; et hy| ani no- benzot hi a

{%[(gzagpﬁélbf?f l?ﬁﬂzgn égsggpnylglsogﬁéhg%wo?{? lg:en%?/{ 2-hydroxypropyl} -
éhr%ﬂé)ﬁbrd&eﬂ?d?ﬁﬁ:f‘ﬁrr&q 39 tiles‘[er h A
.am no- benz iazo| e- 6-
@u@f lf%;? 103 8%}%&%6§15}1EQI?'?}%BPE@VL?}EWQ&MI%F@?YI{Z'
Hydb@[ypydpyﬂ}- -Byoktblybedizfinglebut y1 - ( 2- met hyl am no- benzot hi
é{ﬁ %9%1?% &1&&’1’8%%-)3 ﬁ%;bﬂgf]l (2 %‘?etlﬁ[l?ﬂﬂo}beﬁ%tﬂ%%l% @gdlﬁ)nyl) -amino]-

ur a
mop:elfaz%r@@dm@hﬁﬁ%mﬁ)sﬁ@b@w@a( 2- met hyl ami no- benzot hi

.pgvﬁz glrﬁﬁﬂ f)éﬂ%{h)iaz%m QlélllforBflPBBi)u%l aﬁ%mo}l 1 benzyl 2-

osas rr%{)@gg -1§gt benzam\go
N&sLKZaam&@e&@ﬂﬂaﬂom a&aif@nb} BobdtoNnyth ol -9 Ayl 2-ami noj

P 3 AT AR R E ey - Bhiox-petamide:
{21~bmmmdmw fgg o (Bahéti) lapirenbonzpthivzold-6-sulfonyl)-amino]-
W@P%éycgrh%f%é{%ég)z%?%llgzgﬁpw eSt%%onyl )-am no] - propyl | -a
Temanmi-Nef 1-berzy (-2-hadioxy-32[isabutiilr@trhsthylpmérvokeizotiazple-6-
sRRREN andAn SV A6 Y Bmely s BBiaMiad; 2-
{1-benzyl-2-hydroxy-3-[isobutyl-(2-methylamino-benzothiazole-6-sulfonyl)-amino]-
propyl}-carbamic acid tetrahydro-furan-3-yl ester;
N-{1-benzyl-2-hydroxy-3-[isobutyl-(2-methylamino-benzothiazole-6-sulfonyl)-amino]-
propyl}-3-hydroxy-2-methyl-benzamide;
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met hyl am no- benzot hi azol e- 6- sul fonyl ) - am no] - propyl }
-acetam de; N-{

waQ2dwef0r4plt 2- hydr oxy- 3- [ i sobut yl - ( 2- net hyl am noPGOERERPN$D50359
azol e- 6-sul fonyl)-am no] - pg8opyl }
- 4- br ono- 2- net hyl - benzam de; {1 -benzyl-2 =hydroxy- 3

ii sobut yl - (2 nmet hyl am no- benzot hi azol e- 6- sul fonyl ) - am
-1 b d t

N f2- g ok (BT o Ry Sl -STRAs -

Hyidsmxdyptoply ¢ Z{deﬂ,éfmmeﬂiyéphmobwhzmtmﬁle

ﬁ@-%ﬁg%hget %hwﬁ’r{tﬁﬁ erlnh}fg%ya_N-{l benzyl % hydroxy-3 -[isobutyl-(2-

IQ@th pthigzelard tshifeedf-amis]- prov&ﬁba@@@n&l@cor di ng

A -ﬁﬁ%o@@-d%etﬁ%@?l‘i%o%y}ﬂ- - ?ﬁ?lhyﬁﬂﬁy@[@bﬁnﬂﬂl(y

P ot ease east’ ‘one nmutatl on I a pOSItI on
mghyaminp- b@@m@@ml% syfemdyamgo |-prepylisacidBdi ng t o

NUDI Béﬁ@ylfﬁ-h?drakj?ﬁs ob@tyl( X\h%‘ﬂ@ilﬂninb%&qﬁd)tﬁla&ﬁs%silﬂﬂﬁgl) amino]-
r otegse for the conpound descri

Hfﬂpyalg"g'@ﬂ@ogrﬂ nﬁanfl 6 ranges 20 between 0.01
anlﬁbniﬁlm h9droy-Se rmﬁmtyd (bandting amie-baizotblizzold-6R3ul@nyA-dmino]-

%ﬂ garb%m‘?? gﬁd %&ééol l h§f'gst% /' N~Ns ( 1) . R a
ereo Orm racemc m xture,

bewody; { 1elssy - Mydmaﬁoﬂlwbgtyl 2B-méikylewino-bineptbiazoR16-

§u§foﬂ)q?< aﬁbrﬁ’cgﬁj* H@QF %uﬁyd?&){yéﬁ%efhyl B&Eéﬁﬁxdr of uranyl,

oxazo pyr| di nyl’, or enyl optlonally
sl (l’rlﬁ %%Fews@lﬁeﬂﬁ@r@rt B5PE substit uent s
i ndependently sel ected from Cl_6al kyl, hydroxy,
no hal ogen, am noCl _4al | cyl and nono- or
A heusgagRig i HY: onse ﬁiﬁlmg‘fm} ér@&éﬂn?’b@ BytagLLY protease has
dtSeadt cligriaatatibw Al pe@ﬁon &lectal fkanddj y1 akd 84ar
-0-Cl_6al kanediyl; R3 is phenylC 1-4alkyl; R4 is
Cl 6alkyl; R5 is hydrogen or Cl 6alkyl; 35 R6 is
hylte vge ncqordlm teaiykarie; of\wRiR 049 G MiBTdin the fold resistance of the

F%Aﬁﬁ%ﬁ g?t{t ?égche eomPo MY 8L ileddh ahf 6nE BPRRMRY 0% ranges

tstorn B0 end B no- benzot hi azol e- 6- sul fonyl ) - i sobut yl -
m no] - 1- benzyl - 2- hydr oxypropyl } -carbam c acid benzyl

%Pzﬁsm%o{&ééw&mgﬁbe Bgﬁlz“éﬂ hi azoI e- 6-sul fonyl)-isobutyl -

m no] - 1- benzyl -

R\ 1
L R ":40\@[ />—N ()

a N-oxide, salt, stereoisomeric form, racemic mixture, prodrug, ester or metabolite

thereof, wherein

R, is hexahydrofuro[2,3-b]furanyl, tetrahydrofuranyl, oxazolyl, thiazolyl, pyridinyl, or
phenyl optionally substituted with one or more substituents independently
selected from Ci.galkyl, hydroxy, amino, halogen, aminoC,.salkyl and mono-or
di(C4alkyl)amino;

R» is hydrogen or C;.galkyl;

Lis adirect bond, -O-, C.salkanediyl-O- or -O-C; ¢alkanediyl;

R3 is phenylCj.4alkyl;

Ry 1s Cigalkyl;

Rs is hydrogen or C,.¢alkyl;

Re is hydrogen or Cy.¢alkyl;
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5 hydr oxypropyl }-carbam c acid pyridin-3-yl net hyl
ester; t (I
WE20Rp1437{ ( 2- am no- benzot hi azol e- 6- sul f onyl ) - | BOEP3003/650359

m noj - 1- benzyl - 2- hydr oxypB®pyl }-carbam c aci d
t hi azol -5-yl nethyl ester; { (1

S, 2R) - 3-[ ( 2- am no- benzot hi azol e- 6- sul fonyl ) -i sobut yl -

i ni no] - 1- benzyl - 2- hydr oxypropyl }

-2-(2, 6-di met hyl - acet am de; 10
pﬁo-vé‘lgl‘?%tg@t{t%‘ig‘?rﬂéﬁl-l@ g“%%haﬁo benzot hi azol e- 6- sul f onyl )
{1 S‘q@lb)}B{(}ammdieniemmzlﬁl-é—ﬁﬂfdmybFlso@(pylemyiln})] -1-benzyl-2-

- 2- et h %@Eqi { (1 S 2R)-3-

@?Xgpﬁoﬁgr}benzo %grzdo f’f onyl ) -isobutyl -am no]

{-(ns bﬁhzﬂ(}anlﬂwbﬂl@&tymzobyﬂ—sqlferml)mwl-mm@hmmezyl-%

-datb id pyridin thyl est
1{} - arfalmﬁlcc)-ac1 20t hi afloline g-sur't ony] ) -i sobutyl
{Upﬁ ) -[ g@ﬁl@y benzothiagole- 6-su1fonyl) isobutyl-amino]-1-benzy1-2-

% % gdélrl}arﬁlc reidhul az@leﬁglﬁﬁ?tﬁﬂéesﬁrl # (1 t
- 3- ai nj no 0 sul f on; -|so -
L SN LR N e R
hNdro{x&bropyl}-Z (2,6-dimethyl-phenoxy)-acetamide; _
?mirwg}o {i %éﬁ% %rf(g%mﬁlg?ogﬁgr}zg{ll?azz%Eq-?-su gr{}fl)opsgtll@i-gfl%gl%ﬁxl—Be%zyl-Z-
hydrdxygropyd}-2-nmghstiybenemdeni de; 20 N-

4{5&1?102@%3%{%(32@ ﬁlﬂ%?b E@‘%égﬁ?gf%g'; (?iﬁﬁlsf)%i-ﬁrhin%i’-qbﬁ%zyl-}
hydray aropy it iznheéh WengEwgsn de; and {(1

5ardiRb: 51{1{; OR @np(ﬁ@nﬁﬁﬁg&{zat}ﬁ@z@heeé@uﬁwﬂmﬁbﬂryl @ﬁﬁl@qwb@zyl—z-
m_no dr oxypropyl } - carbai nic acid
h(y§§° P@pﬁ’gﬁé&ﬂ%}?}(}r@ ';ag) ester. 25 10. A conpound
ICSLMS)QQ- [QOaJﬁinaLHenﬂoMaEdsleT@sﬂﬂanyE)-isoblut}lfl-arriigo]/&l -benzyl-2-
xa ro nyl or oxazo
SR Lo BB RS 1 O whor e KL i 5
Nore Kty R)- 1 (2 mpmoasdn]wthraanlyw sulfosy D dbghaitydfamianjy I -benzyl-2-
th I t bond. 30 12. A
“%%%EWMC by e b e R 1 s
%’/]&I)-%f[(?r@‘[@oéle@]ﬂﬁhraaﬁlﬁ ~su manﬁfghutylrwaQbhbpnzyl -2-
Mfdx%mﬂyl} %Jht@l*a& Pylme !j B&@agﬁidetslui@@tlltm?d vvnf th one
ubsti f uen e ected from
s 85l mar b0 tiaeolict SRS DR aRE B 1 R
l@lﬂdmypf@yl}r-caﬂbz(lﬁl" abiad asw@eanhymofwmmyu @ter0-. 35 13. A
copound according to claim9 wherein wherein Rl is

hexahydr of ur o[ 2, 3- b] furanyl , tet rahydr of ur anyl
10k dzasinyound accmndamg Ito slabys Oiwherein Rijis hexahrdrofuratsb]furanyl or
%{gg jtuents independently selected fromC 1.6alkyl,
Xy, am no, hal ogen, aminoC 1.4allcyl and WO
2004/ 014371 PCT/ EP2003/ 050359 40 nono- or

|
di A@@ﬁ@bkﬁd act@tmadgﬁg téﬂ{Mglr; 5@%;1%%%1;6@152%@%1?&%?%% W‘élg!ﬁ@@%fl,

R S RSB EeLPondRy i o

hexahydr of ur o[ 2, 3- b] furanyl ,

12. A compound according to claim 9 wherein R; is hexahydrofuro[2,3-b]furanyl,
oxazolyl, thiazolyl, pyridinyl, or phenyl optionally substituted with one or more
substituents independently selected from C,.salkyl, hydroxy, amino, halogen, aminoC;.
salkyl and mono-or di(C,.4alkyl)amino; and L is -O-.

13. A copound according to claim 9 wherein wherein R, is hexahydrofuro[2,3-b]furanyl,
tetrahydrofuranyl, oxazolyl, or phenyl substituted with one or more substituents
independently selected from Cj.salkyl, hydroxy, amino, halogen, aminoC,.alkyl and
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5 tetrahydrofuranyl, oxazolyl, thiazolyl, pyridinyl,
or phenyl optionally substituted wwth one or nore

W@ ewshi43oent s i ndependent |y sel ected from hydr BRI/EP2003/050359

am no, hal ogen, am noCl_4abkyl and nono-or

di (Cl. 4al kyl )am no; and L is -O Cl. 6al kanedi yl wher eby
- 0- is attached to the Rl group. 10 15. A conpound
according to any one of cI aims 9 to 14 wherein at

1536 o ARE Al ARE il 1 SBedTY 0s Misbiiie R R attacted to
WdﬁWﬁ ofp:lga arsldephenyl met hyl; R4 is Cl_dalkyl. 15 17.

a conpound accor di ng to any one of clainms 9 to 16

fw ng the formul a
b4 H’eﬁ%‘?PO‘Eldrﬁ?E‘?réﬂg—tQﬁ!ﬁl@&owhwm(&r irdekahydnifio{ha i hiriiy 1,

‘s’éﬂ@h}&h L Qﬁ&ﬂzdlyla I’:H1£Hé‘)]lyl Mr%ﬂyl} oPﬁeQ??&}ﬁloﬁﬁﬂ}q substituted with

hex d
qn%D% gnreog l%'(*'%l]’aﬁ lﬁlé H%mg/rf&l%éqdzﬁs@m ibdespa- Bninol Hadegan)
ammobujaikyl anil lmtdnoZOrftﬁ 19xKky %ﬁﬁm@‘ Ryl s f@fd? BRkcsneAB Whereby —

2, 3- b] ur an- ester;
q enzgfe%li{)lfhe )?
[i sobutyl - (2- mat hyl am no- benzot hi azol e- 6- sul f ony1) - am

ﬂP]A cRhRRlilacedriaing 62 BE OV RS v ASehamds: ong of Rs and

{Fﬁlaﬁkﬁb benzot hi azol e- 6-sul fonyl ) -i sobutyl -am no] -1
- benzyl - 2- hydroxypropyl } -3
l’qfluoro 2- th | - benzam de; 25
C‘{I’E@“& ‘Fﬂfd’élé 9 B PaL o daigisd fof Idnyhgreinghsihydrogeni; R® is

piﬁhylhdﬂ%ﬂzw 2 4h1\k9Ir oxypropyl } _
2- (4-am nonet hyl - 2, 6- di met hyl - phenoxy) - acet am de; {

1- benzyl - 2- hydroxy 3 [ 1 sobutyl - (2-nmet hyl am no- benzot hi
14z alcemposil dconsdine minyahe of clpys H 16 26 Bavihe tRChEnla

(A SRS O Mgt

propy! e-carbamic a01d hexahydro -furo[2,3-b]furan-3-yl ester;
{S%e‘n@j‘f\]}’i J¢ Z%hﬁﬂiw&ﬁlﬁﬁéﬂe}mc%hl %193@ smﬂgﬁ%&%ﬁ/ 1% linol-2-hydroxy-

I obut am
pé% g %‘béﬁlllq‘ %Ch@%’yaé‘wlﬁoﬁ%’ro[ﬁr?’y W‘I“?Utai‘lt?)é/mac aci d
N4t fkﬂhgz}dﬂ@hj‘rd:bﬁ;ﬂ%%s}bbut@lstzifnetwanﬁmo benzothiazole- 6-su1f0n¥1%—_amino]-
[

p}o gélgb ?%ﬂgﬁ@g}ﬁx{x CQ iﬂ&(Z met hyl am no- benzo

N gSHQdaIDW lzﬁnﬂeihia}zblebﬁemﬂﬁmybasotﬁﬁ}l/lfammlo] 1- benzbyl 2-I

n t m n
BsltoRypiops B JoRRRERIALA fridasu fonyl) -1 sobutyl -a
N-331@- «iﬂB@l@ @nsotaiaﬁ@he 1suliwwhoxwu3dfﬁemaj tdenzyl-2-
h?ldl(oéiy 9 @(@Mﬂnll?oﬂ@é‘t@l@@ G}ﬂwt gﬂl&ﬁ&y)'&c%tamlde

-b t
eﬁgx E 1] WO%%?'I?@%HVQE I@Sgleg] }3,(4511“]9&W?ch’@ﬁ@lﬁtﬁ]—smbnbmeno]
P}Opyﬂi}Cezilbmhdmmd/ﬂhﬁaﬂélym;é’tﬁﬂesw / EP2003/ 050359 41

32a11g‘e]i(r)] ?\?}{T%eﬁvgizqt}gje %4ggﬁlﬂyr@(§w’th{ylammo benzothiazole-6-
whseryy)- anmoﬂwrdwh}z—@nmth)zlddeazzﬁnsiaj fonyl ) -am no] - propyl }
R e s B B sr g
-carbamlc acid tetr: ahydro furan-3-yl ester;
N—{l -benzyl-2-hydroxy-3-[isobutyl-(2- -methylamino-benzothiazole-6-sulfonyl)-amino]-
propyl}-3-hydroxy-2-methyl-benzamide;
N-{3—[(2-amino-benzothiazole-6-sulfonyl)-isobutyl-amino]-I—benzyl-z-
hydroxypropyl} -2-(4-i0do-2,6-dimethyl-phenoxy)-acetamide;
2-(4-aminomethy)-2,6-dimethy]-phenoxy)-N-{1 -benzyl-2-hydroxy-3-[isobutyl-(2-
methylamino-benzothiazole-6-sulfonyl)-amino] -propyl}-acetamide;



10

15

propyl} -4-brono-2-nethyl-benzam de; 5 {
1- benzyl - 2- hydr oxy- 3-[i sobut yl - ( 2- net hyl am no- benzot hi

w@zaumiBssul f onyl ) - am no] - propyl }-carbam c acPdI/EP2003/050359

oxazol -5-yl met hyl ester; 44am no-N {

1- benzyl - 2- hydr oxy- 3-[i sobut yl - (2- met hyl am no- benzot hi
azol e-6- sul fonyl)-am no]-propyl }

- 3- hydroxy- 2- met hyl - benzani de; a salt thereof, or a

A SR R LR T
rﬁéthfleﬁnmafbmotimmdn msa]fmi}é)—ﬁnmaj]-fpmml}) a¢egabudey| - am noj

\ gx a%ﬂ -Z-E{'fmﬁ% %QYSE’P]?‘S'Y ? mgtﬁ)}ﬁz[rﬁi%@ k?en%fthﬂzole-&sulfonyl)-aminp] -

mé}rﬁybroxzw .bgnzamide;
:{]1' ?&E%t 2/Jh|y&1%x thydbaglm@- @&mﬂ%hioagé&@m@aza&é—@mdayi)%mo]
pr carbanmic acid
m@mé}ryalib@n%%fl QX@ZO&]Sfxlmaﬁwé@sr% ester: {
4laﬁaﬁﬁzul 130&1&% g@m yl3 dmmmmtmmﬁioeb&zmafz@ﬁyé)

HizEY %a,nq o) S-broman ey et o salt or

eﬁiaﬁrtﬁﬁbsb oRh Istéré‘oﬁﬂometrlh&bﬂ@ thereof.

18. A compound according to claim 9 or 10 having the formula
{3-[(2-amino-benzothiazole-6-sulfonyl)-isobutyl-amino]-1-benzyl-2-hydroxypropyl} -
carbamic acid hexahydro-furo[2,3-b]furan-3-yl ester; |
{1-benzyl-2-hydroxy-3-[isobutyl-(2-methylamino-benzothiazole-6-sulfonyl)-amino]-
propyl}-carbamic acid hexahydro-furo[2,3-b]furan-3-yl ester;
{1-benzyl-3-[(2-dimethylamino-benzothiazole-6-sulfonyl)-isobutyl-amino]-2-hydroxy-
propyl}-carbamic acid hexahydro-furo[2,3-b]furan-3-yl ester;

or a salt or stereoisomeric form thereof.



