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BENZI SOXAZOLE SULFONAM DE M PROTEASE | NHI Bl TORS The present invention
relates to substituted benzi soxazol e sul fonam des, their use as 5 aspartic
protease inhibitors, in particular as broadspectrum H V protease inhibitors,
processes for their preparation as well as pharmaceutical conpositions and
di agnostic kits conprising them The present invention also concerns

conbi nati ons WP WMEPr esent substituted benzi soxazol e sEFFERERPIRs with
another anti-retroviral agent. It further relates to their use in assays as
ref erence conpounds or as reagents. 10 The virus causing the acquired

i mrunodefi ci ency syndrome (AIDS) is known by- different names, including

T-1ynmphocyte virus |1 . \ hade"loat h - assom ated virus (LAV)
or AlDS-rel ated vi Br2AENRGETE RS FALEQEALOLE SULEONAMRDE HIN, nt j |
now, two distinct famlies have beeﬂ’mﬁm@r{‘om HI V-1 and 15 HI V-2.

Hereinafter, HHV will be used to generically denote these viruses, One of

the critical pat hWﬁeéeﬂt iveh&dd @M{eg%lsuiaﬁtlﬁed%ﬂm%xézﬁle Sb&OfBﬁ’l%?%% ﬂ%

poI yprotein precursors FFy an reic asssw For 1 nstance Wt H VvV
virus the gag- pol 2BPHF 8offased S Eﬂ/ RpdPReET Y, VP’?F?@“(:‘%‘?‘P‘E’&%
processi ng of t hepprasasifadheigodpaption mwrskl ab phi@Qacetneaboppotitias paddiegegici S .
required for the pesgpblidndh mhnfrﬁ‘&ﬁrbééhﬁn%hﬁénoa“s%’coﬁéaﬂﬁcS@l‘ﬁhﬁﬂnMﬁh grtic

protease an attractiy tivira rticul or HV
treatment, the H % 5?%?@&?’2‘5?’?2‘§ﬁs'§{2’??‘38?s|v\7@ af’%t';‘ﬁégt"r‘lqlo\’}%’gf‘%f’%a% 1'¥fhi bi tor s
(Pl's) are conmonl selagnio thils nerie dsstys apteBBnoatangotugdsionasaBagentsrbi nat i on wit h

ot her anti-H W0conpounds such as, for instance nucl eoside reverse

tpanscriptase inhipjd hﬁfs%at(smgmesa):quu@@ﬂmﬂ&iﬁh@l&ﬁ:h@esyﬁﬁﬁﬂé @aadsy ANSEWE By ase

inhibitors (NNRT ucl eotide r rans tors (Nt RTIs)
or other prot eased&%’IL H{' e%r“‘sciugﬁgsrfgﬁ gh ?Gﬁé K-S Iﬁf mgi%sﬁﬁgﬂémgf?ﬁde@@?t Hviral s
are very useful, @sﬁ@yat%ws @Amﬂsﬂﬂﬁﬁ s OBV haimemgn imrpimodeficiseted
enzymes in the H Vinysl(Hlﬂ\‘S) gpantibb®, #/0 difih@ FeniBé Have o [Meminioa).cf IBL-1 bhe known

drugs become '1?55 e?—fel'egsﬂe ﬁu\?]\gﬁoalda&fm%g&ew By A0 Rlse ifigge Mutant HV

viruses. O, ot her” wor VEFUS €T eat &S AN ever 1er easi ng

resi stance agal nst the avail abl e drugs. Resistance of retroviruses, and in
particul ar the H Quephtecritice]prthaeysinAreoyE dfs qelg isiag poessims of gakyerosin t her apy
failure. For instpareasorhipl dspafic frheaspaFordmtamcs wittethy HiYG viat the ddg\pol protebiinat i on

therapy do not reﬁg AkdthlehY dRedsherve oA TRRLoss P SRR R PLeih ey St ance

of the virus t or been 'shown "t hat
Cesistant virdd e SR P @?ﬂ%@fﬁfd £ 16 SLoRPE P olE Y Gtm e PR ng |
severely limited malrtlapgoteasqmlattrastl\fedargqtlf@getndlabtyerﬁw Ve ppaitilardorstVTher ef or e,

there is a need i fredientAhd HIOproREWis an attractive target.

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

25  combination with other anti-HIV compounds such as, for instance nucleoside reverse
transcriptase inhibitors (NRTISs), non-nucleoside reverse transcriptase inhibitors
{(INNRTIs), nucleotide reverse transcriptase inhibitors (NtRTIs) or other protease
inhibitors. Despite the fact that these antiretrovirals are very useful, they have a
common limitation, namely, the targeted enzymes in the HIV virus are able to mutate

30  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 particular the HIV virus, against inhibitors is a major
35  cause of therapy failure. For instance, half of the patients receiving anti-HI'V
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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therapy, nore particularly for AIDS therapy. The need in the art is
particularly acute for conpounds that are active not only on wild type HV
virus, but also on the increasingly nore common resistant HN viruses. 5
Known antiretrovirals, often adm nistered in a conbination therapy reginen,
wll eventually cause resistance as stated above. This often may force the
physi ci an to WOB¥8T61¢ he pl asma | evel s of the active drug8CTHF%BrHE for said
antiretrovirals to regain effectivity against the nutated H V viruses. The
consequence of which is a highly wundesirable increase in pill burden.
Boosting plasma | evels may also |ead to an 48 increased risk of
non-conpliance with the prescribed therapy. Thus, it is not only

advant ageous to h&uBpBdafeUmreyisnbaiapy Mo paricularly S AADSiheepy. a“ﬁweed inptey
nutants, it is aki paﬂtcﬁlhﬂﬁﬁdufbgoﬁd&ﬁ:boﬁﬂ@ﬂﬁtdréadtw&hdt@nl@bnﬁﬁld‘f@éﬂ-ﬂﬂ@ﬁuﬂ n the

ratio bet ween act Ibwat]%eﬁ i éasmgqgﬁr%pgcohqmon%sr]%tﬁﬂg%gg vity against wld

type HV virus (al'so resi stance over a broad range
of mutant HIV strains. As such, a patient may 15 remain on the sane

conbi nati on t hér afyiovRaREBIVIgS, offen adagEstersé i axemymationtheranyesimem il chance
that a nutant H Vevdntualy wiubd redigase asstdtddvaboted Thisefiad nhy Rrdenigrphedicimin W | | be

| noreased. PG NgoGPRR BB {t o b ARseaaY mamneeer&ﬁmfsx&geéaﬂd on a

wi de variety of an a rden can

be reduced if thefSF&ty wainghrhy mutatgd HIY wgses, Jh fét""r‘?ﬁ‘?‘iF‘?Pﬁ‘?r? ‘@1\@ HwapieBy reduci ng
this pill burden |u3de&1rabth mxgeaamhupﬂl—lbﬂddenc@tmpsnmgqlm&m ktelgogidiledtaad ability,

|.e.a favorahhe gh ALIBGOKY bR cemaﬁmcmeb{e anJtﬁ%Haé)P Tfhﬁéj%h? mmyt he daily

dose can be mini m nse uentlg/ | so i
t aken. 25 Anot her 2 ‘f?ﬁ‘iaé‘i?’r‘%ﬁo Y§ ©mgpung B'éf’geﬁ?’i"f‘ RS ”E"ﬁﬁ'ﬁs Iasma
prot ei n bindi ng ofis altohmeresting tiat tbcrelrsdstlmrmorva:hanow meheantlmhmheéehecﬂwtgagamss

pot ency. Thus, th%ru%ntm\avmsghdmadmcaaghma%m &rﬂwrmu@(mdbmwmws that are
able to conbat a O her

i nteresting char aE'TSEFaf'%e Orgg?ﬁ‘%f‘ &%& mpgatnq"ém%}lgﬁ ?tfabrﬁ i’xﬁs‘f%l r uﬁ?&%l’r’ﬁ’ance a
good bi oavai | di | irampimendhe same|cembinatipn thefdpy cegimen fohelonges ppted wéitime gagedhcy due

to plasma protei nciwnwmmmmtumvwirquWbesa\mwaio the RtieAsgeditil Willtker s are on
the market or are;h devel oped. 35 One particular core structure

(depi cted bel ow) has een disclosed in a nunber of references, such as, WO
95/ 06030, WD 96/22287, WD 96/ 28418, WD 96/ 28463, WO 96/ 28464, VO 96/ 28465

and WO 97/ 18205. THWINZSHBRAIAES™iEh akigthRatercy AR theivwild &yns andiense widp ueriegyeof
retroviral pr@easmtantshis dsdapragdvantage since the pill burden can be reduced if therapeutic levels

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

pills to be taken.
25

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

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

30 broad spectrum of mutants of the HIV virus. Other interesting characteristics include
little variation in fold resistance, a good bioavailability and little or no effect on the
compounds’ potency due to plasma protein binding.

Up until now, several protease irhibitors 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.
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4- substi t ut ed- phenyl sul fonam des capable of inhibiting nulti- drug

resistant retroviral proteases. ON NN P~-R OH O5 The substituted

benzi soxazol e sul fonam des of the present invention are found to have a
favorabl e pharmacol ogi cal profile. Not only are they active against

wld-type H qu\id” 16 but they al so show a broadspectrum activity agai nst
vari ous nut ant viruses exhibiting resistance agai nsth{rde’W“i}Pot ease
inhibitors. 10 The present invention concerns substituted benzi soxazol e
protease inhibitors, having the formula R3/ O RL SO~ R OHR Rz the
N- oxi des, salts, stereoisoneric forns, race#dic nmixtures, prodrugs, esters
and netabolites thereof, in particular the oxi des, salts and

stereoi soneric forns thereof, 15 wherein R d Rg are, each independently,
hydr ogen, Cl-bal kyl, Cz-6al kenyl, aryl @ 43 Ry, ? C3- 7cyel oal kyl ,

C3_7cycl oal kyl C1-6al kyl, aryl, Het', B I,Iﬁyl— Het 2, Het2Cv6al kyl; R
may also be a radical of formula RIDm Rbb | RITe\ 20 Rub R9 wherein 16 NOV
2006 WD 03/ 097616 PCT/ EP03/50173 -4- R9, Ri0a\and R10b are, each

i ndependently, hydrogen, C1-4al kyl oxycarbonyl, ar boxyl , am nocar bonyl ,
nmono- or di (C, -aal kyl)am nocar bonyl ,

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

A O

QH

Q==tDa=

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

10 The present invention concerns substituted benzisoxazole protease inhibitors, having

the formula
Ry
PN /soz—-_.__/__/ l O\N
Ry N T g / (D
R, OH Ry
Ryz

the N-oxides, salts, sterecisomeric forms, racemic mixtures, prodrugs, esters and
metabolites thereof, in particular the N-oxides, salts and stereoisomeric forms thereof,
15  wherein
R; and Ry are, each independently, hydrogen, Ci.salkyl, Cs.salkenyl, arylC, gaikyl,
Cs 7eycloalkyl, C;seycloalkylCy.salkyl, aryl, Het', Het'C) alkyl, Het?,

Het2C1_ﬁa]ky1;
R, may also be a radical of formula
Rips Riow
LT
N
T {
20 RBp Ry

wherein



C3-rcycl oal kyl, C2-6al kenyl, Cl-6al kynyl or C 4al kyl optionally subst.tyseflos
with aryl, Het', Het2, C3acycl oal kyl, Cl4al kyl oxycarbonyl, carboxyl, g

am nocar bonyl, nono- or di (Cl.4al kyl)am nocar bonyl, am nosul fonyl,

Cl-1lal kyl S(O 1, hydroxy, cyano, hal ogen or am no optionally nono- or

di substituted where the substituents are each i ndependently selected from

ClAal kyl , ary 14al kyl , C3_7cycl oal kyl, C3-3cycl oal kyl Cl 4al kyl , Het'
Het2, Het'd . ﬁvq@foﬂsé&nd Het 2C1. 4al kyl : wher eby R9, Rioa a#f)é"'?tpﬂﬁsoyﬁr bon 10

atons to which they are attached may also forma C3acycl oal kyl radical;
when L is -0-Cl. 6al kanediyl -C(=0) - or -NRs-C -6al kanediyl-C(=0) -, then R9
may al so be oxo; R ta is hydrogen, C2-6al keﬂ%‘l C2- 6al kynyl, C3_7cycl oal kyl,

aryl, am nocarbonyl option y nono- di i tuted

am nod . 4al kyl car bonyRo 03613‘% #wh%ﬁ” ‘E@cpﬁ‘iﬂ%?}-y’ rogeR (hglitipyeagbonyl,

Cl. 4al kyl oxycar bonyl , ar yIcanbyxyammmwﬂbonyéuﬁm&wrddeb@lkyt)amlhmaﬂmnxlpar bonyl ,
aryl oxycar bonyl Cl- 4al kyl , C@Géﬂ:l@alk‘_fl %%Xikéﬁ&&"c gﬂEﬁgrﬁflcmﬁimeﬁtl%\iblwu%Md

C3acycl oal kyl car bonyl , C3- yl.oxycar bo
C3acycl oal kyl car bonyl oxy, “ﬂé et4’ (rth clo %’% Bonyl, carboxyl

C, - 4al kyl car bodyl oxy, aryl @tmrwaﬂrkqnb'bmob@ﬂyldlﬂya,al@mnamwatban}ﬂmwh@ulfonyl
érw O?ici’ir bonyl gxy | Fb}ﬂef?mg (O t,H@jd} nor éﬂﬁhct))opnona]ly Mono- of
aal kyl oxycar bony c car bon

Het 2C1. 4al kyl oxycar bony| oﬁ; S?R"Eﬁ% ‘”35?’“12{}? 33 {%‘%ﬁ&ﬁ }Elﬂﬁeé’ﬁ%ﬁt?ye%leﬁe? fomr v |
aryl oxy, Het", hal ogen, i, mﬁ,,afidﬁeﬁ%’ Coracloalind1Gavensivaly Ensalkyd Heii no
gg Oucsps arF e;’ichl | nggpgndelr]{etzyﬁaatlgakﬁdnd flam,gélkggdvﬂfeyéuy R@rml,a,anamélc%@nal l(;yl ,

acycl oa : cyc t n
Het 2Cl4al kyl ; klﬁub is hydr o%gir?w@ac g*(l%la aOF‘g& & &”c@ a@é’F a?wil
aryl, Het', Het2 or G- P = gyl i o«ﬁl negd 1&1%3@) Puﬂ% %ﬁ%‘kﬁnpﬁaﬂdgeﬂ $itir oxy,
G 4al kyl S(=O 1, aryl, @&W@Bbkybm Het 1, Het2, amino optionally nono-

or
di substituted 30 wher t t ed from
Cl. 4al kyl, aryl, ary IQ%?;?M%% C;C%f?c%ﬁ C% ‘?gﬁp E&Q@g@ﬁga%} 4‘%&%"@@“ ,
Het2, Het' d 4al kyl and HOPSRERymPRSypOr '\m’év Pevofylpreptipnsll Yhe
remai nder of tise nol ecul e nwina- @ dsubdtionad, ngathykoxycatbon)ﬂ aryia:qharbmdﬂ:pb&ddgnt ly,
zero, | or 2; 35 R2 is hydgg . , o
_NR8-C(= 0)-. -0-CL.6al ka(r%egw;%(’é @@L afb8hy1 ?é° %&%‘E"r"g Y HY ik ?’?‘y
[S(202-, 10'S(=0)2-, - NRETEPHE RS CreRaIn iR A BT t he
S(=0)2 group is attached {Q-atlkdoxyrarborwyi, éhycycmgkmvbmtosy, Carboxyicmalkyl"
carbonyloxy, Csalkylcarbonyloxy, aryIC,4alkylcarbonyloxy,

20 arylcarbonyloxy, aryloxycarbonyloxy, Het' carbonyl, Het’carbonyloxy,
Het'C)4alkyloxycarbonyl, Het>carbonyloxy, Het’Cy_salkylcarbonyloxy,
Het*C; 4alkyloxycarbonyloxy or C,4alkyl optionally substituted with aryl,
aryloxy, Het?, halogen, or hydroxy; wherein the substituents on the amino
groups are each independently selected from Cq.alkyl, aryl, arylC;ualkyl,
25 Csacycloalkyl, Cs.zcycloalkylCy.salkyl, Het', Het?, Het'C, salkyl and
Het’Cyqalkyl;
Riwis hydrogen, Cscycloalkyl, Casalkenyl, C;calkynyl, aryl, Het', Het® or
Ci.salkyl optionally substituted with halogen, hydroxy, C,4alkylS(=0),,
aryl, Cazcycloalkyl, Het!, Het?, amino optionally mono- or disubstituted
30 where the substituents are each independently selected from C4alkyl,
aryl, arylCy 4alkyl, Cscyeloalkyl, CsyeycloalkylCialky!, Het', Het?,
Het'Ci4alkyl and Het’C)_alkyl;
whereby R;;p may be linked to the remainder of the molecule via a sulfony!l group;
t is, each independently, zero, 1 or 2;
35 Rais hydrogen or Cisalkyl;
Lis -C(=0)-, -0-C(=0)-, -NRs-C(=0)-, -O-C;.salkanediyl-C(=0)-,
-NR;-C).salkanediyl-C(=0)-, -S(=0)z-, -0-8(=0),-, -NR;3-5(=0), , whereby
either the C(=0) group or the S(=0); group is attached to the NR; moiety;
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optionally substituted with a substituent selected from hydroxy, aryl,

Het', and Het2; R3 is Ci salkyl, aryl, C3-7cycloal kyl,

C3-7cycl oal kyl C, . aal kyl, or aryl G .aalkyl; R4 is hydrogen,

C, . aal kyl oxycar bonyl, carboxyl, am nocarbonyl, nono- or 5

di (C, . aal kyl) car bonyl, C3-7oycl oal kyl, C2 6al kenyl , C2-6al k

C, _6al kyl Opﬁfﬂqﬁ@ ¥ substituted with one or nore substllfqgi?9¥5°g730h

i ndependent |y selected fromaryl, Het', Het2, C3-7cycloal kyl,

Cl4al kyl oxycar bonyl, carboxyl, am no- carbonyl, nono- or

di (C, 4al kyl ) ami nocar bonyl, am nosul fonyl, Ci#yal kyl S(=Ch, hydroxy, cyano,

hal ogen and am no option I no- di substlt ed wher
substituents are each® "ﬁ%ﬁﬁ%ﬁg’g @ET@EWWW‘P‘@?‘H’@‘%H"I“@Iw“hérsyll’snmem
ar yI C, 4al kyl, C3- 7cysleowt fipin hy@®ay, ol okt kand Het’; 4al kyl , Het', Hetz,

Het' C-Oal kyl ~and g@@%ﬂ gl 0, Ry By e m%lucmm@cm@em Alis

C, . 6al kanedi ylI , al kanedi

Cl aal kanedi yl - o e G F&Qﬂ‘@ﬁf’%‘?"%ﬁ”@o} L W?a@?ﬂ‘}y ﬁ'@n‘b nt of
attachnment of t 0 t hdi(Guillgd)amimearbonyl, dh- mhlpdlwh Creplkeryli $aallnyledr € igalkdle

C, - 6al kanediyl group bﬁlom@%ebsﬁﬁ&lalmsm@& lﬁoreemsﬁhaimcﬁﬁuqm@en@ﬁée&eﬁsdl yl
A oG gal Kyl wher eb§o RIS nEE o hon Ger SRRy S someS gy
substituted wth C, 4afadnyl, Renci or g@mdﬁﬁhml@caremﬂwmoyulfmm Cwalmksfﬂd&)y
Het2, Het2oxy, aryl, Bydidx9Xdyano, BilygeRsydantiad kptionallslnmhal bydiRustmied wheka the

a'..ky' oxyHet', {5 -a al &%hﬂ&%ﬁl‘s’%&m ‘Frd%gh@(ﬁ%r%% 98.936 %A(]i(ﬁn farylCallegl, o\

am noC, . 4al kyl am no, arm no
than C - 6al kanedi yI Fhréwlmcyﬂré?y-v%@eikﬂecmékﬂ e et2 HeltCiazlkdandy | |
Het ' oxyC, 4al kyl , Het 2Hct2@1ahlkylt Het 2oxyC, ., al kyl, aryl C, 4al kyl ,

aryl oxyC, 4al kyl or, ¥ y each am no group may optionally
be nono- or WhereR ﬁa@@s}t{sﬁ’?ﬁgl%g with C 4a |; 30 -A-R6 may al so

be hydr oxyCl_6al kyI : &m{f} kapedid, C51n ‘%&b‘tﬁé‘c’)\m’ QHGaU(ﬁ'?dWJ‘FE Bn atom to
whi ch they ar e15attached Ongajkaadd$0-T(e8)roHitAlkordibke$(20).A Wwirsby thapdintaden

occurring in the present a&é&ﬁ;ﬂ&h‘@ﬁ'ﬁ t&ﬁ@ aﬁﬁmmmmchm is@u@ﬂ%te@%ecﬁ'é 35
known to those of ordinar @gy he art incl ug ng ower
al kyl halides, dialkyl ﬁf"?“&f‘ ‘ gf%‘ﬁd’ thorg Maagsiof A Stﬁﬁ‘“&rs E ﬂ‘ﬁﬁﬁfdﬂ)’d
group;
Rs is hydrogen, hydroxy, Cisalkyl, Het'C, salkyl, Het"Cysalkyl,
20 aminoCsalkyl whereby the amino group may optionally be mono- or di-
substituted with C)alkyl;
Rs is hydrogen, Cisalkyloxy, Het', Het'oxy, Het?, Het?oxy, aryl, aryloxy,
aryloxyC; salkyl, C,4alkyloxyaryl, Ci4 alkyloxyHet', C 4 alkyloxyHet’,
C4alkyloxycarbonylamino, aminoC;4alkylamino, amino or amino-
25 Ciaalkyloxy and in case A is other than C,salkanediyl, then Rs may also be
C).¢alkyl, Het'Cy4alkyl, Het'oxyC salkyl, Het’C,alkyl, Het®oxyC alkyl,
arylCialkyl, aryloxyCyalkyl or aminoC, 4alkyl; whereby each amino
group may optionally be mono- or where possible disubstituted with
Cisalkyl;
30 -A-Rg may also be hydroxyC,salkyl;
Rs and —A-R¢ taken together with the nitrogen atom to which they are attached
may also form Het' or Het?.

A basic nitrogen occurring in the present compounds can be quaternized with any agent
35  known to those of ordinary skill in the art including, for instance, fower alky! halides,
dialkyl sulfates, long chain halides and aralkyl halides.
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is used in defining the conpounds of fornula (1), it is neant to i ndiedatYe
that one or nore hydrogens on the atomindicated in the expression using
"substituted" is replaced with a selection fromthe indicated group,
provided that the indicated atoms normal val ency is not exceeded, and that
the substitution results in 5 a chemcally stable conpound, i.e. a conpound
that is suffi c‘,‘foe%fo?-’)?mrobust to survive isolation to a usE'HP'¥dYPee of
purity froma reaction mxture, and fornulation into a therapeutic agent.
It may al so occur that the nunber of substituents on an indicated group is
speci fied. For instance, nono- or disubstitudf-ed nmeans one or two
substituents. 10 As used herein, the term"hal o" or "hal ogen" as a group or
part of a group i SVEFERNSF the tare substityisd ois uger ipdesning ithspempeunphefdormmiply & ism
"G 4al kyl " as a gmoddgt t6 indjeate thadbnedor Gt lydbednis bR theitohmingivitedin theltk piasivad
chai ned saturated hygrk hop - L. cal I . such
oBhE AERARAPR i R s Ak ST il ety B RLOIER: B

as, for 15 exanple, net . propy .

the like. The ter ﬁbﬂ'ladlia,t@ét p morgpgl ‘éﬁle@%lﬁﬁ"%ﬁ"“ﬁé‘fd& argthad thesubstitutien repts in
strai ght and brsancalvkenicdlyatabiedtompdund siteedcdmypdnmaicthat hosficidile mbest fasdiving: f rom 1
to 6 carbon atons ;S i 1 e |,
hexyl, 2-nethyl butlﬁﬁl)?h%%ﬁ)rsraé'}tsﬁﬂ %egﬁ:tg ?Fﬁuarﬂgﬁ%‘ﬂg%gﬁnlﬁtgﬁa%ﬁﬁ erl mm?_ﬁl%y

"Cl6al kanedi yl " adhe@pgYtspgertr It gy @lsg pocyr Gt Sbrmmers of subshiugut eran edicatidght  and
branched chai ned saupisdpedfidaly dloonstrizemoneeorodbidubstinasd mepns peror bwd sib§iteatsbon
atons such as, for exanple, nethylene, ethan-I,2-diyl, propan-1, 3-diyl,
propan-1, 2-di y{o DRk Herdh, 4R tshnhaloPENGRBachy 25 Sl or e 84 %’mﬁ;‘iggéﬂeﬂc for
2<met hyl but an-1, 4:afpl %I 3- rI;Ct ha/ Ipent an-1,5-diyl and the like. The term
"C2. 6al kenyl " as dUGPoTBOHRE 07184%a group defines straight and branched
chai ned hydrocarbon radicals having from2 to 6 carbon atons contai ning at
| east one 30 doullheteyorith-wlkyly aag group pr paxtofp grevp deflensmaighiand banghied but enyl
pentenyl, hexenyl caffkd shlluddinl@rocaFbi rhBEMR halidg Gah WO barb@baténg ERHRs, @6 part

of a group defj.nes_strai apd, hranc I hydrocarbon radical s
having from 2 {50 @X%négl%g%&g%’gﬁlgl’%g ga?uﬁi’ﬂr%&%%eﬁgg%?gygﬁré&%%gl%f riple bond such
as, for exanple, ethynyl, propynyl, butynyl, pentynyl, hexynyl and the

li ke. The term " CIhyieyn“Gatelyl ™ as agroap gf ettt 8 Bropmefings staigyt ad pranghedeneric to
cycl opropyl, cyclchiihddyshturatedtldioembon radicisdiacing fyh 106 6 expbbrohemt yith aske NOV

2006 WO 03/ 09761%r£§éﬁ9§1‘0§9%@ﬁq1 and pentyl, hexyl, 2-methylbutyl, 3-methylpentyl and the
20 like.

The term “C, galkanediyl” as a group or part of a group defines bivalent straight and
branched chained saturated hydrocarbon 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-

25  diyl, pentan-1,5-diyl, hexan-1,6-diyl, 2-methylbutan-1,4-diyl, 3-methylpentan-1,5-diyi
and the like.

The term “C;.salkenyl” as a group or part of a group defines straight and branched
chained hydrocarbon radicals having from 2 to 6 carbon atoms containing at least one

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

The term “C,salkynyl” as a group or patt of a group defines straight and branched
chained hydrocarbon radicals having from 2 to 6 carbon atoms containing at least one

35  triple bond such as, for example, ethynyl, propynyl, butynyl, pentynyl, hexynyl and the
like.

The term “Csscycloalkyl™ as a group or part of a group is generic to cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.



-7 The term"aryl" as a group or part of a group is neant to include IQWJ.OOG
and naphtyl which both may be optionally substituted with one or nor
substituents independently selected from(.6alkyl, optionally nono- or

di substituted am noCl. 6al kyl, G . 6al kyl oxy, 5 hal ogen, hydroxy, optionally
nmono- or disubstituted am no, nitro, cyano, polybal o- Cl.6al kyl,

hydr oxyCl. 6al kyl rboxyl, @ .6al koxycarbonyl, C3acycloal kyl

optionally m)ﬁgmmﬁ?i i substituted aninocar bonyI nmet hyl t HiG PW@PH?I sul f onyl ,
and phenyl optionally substituted with one or nore substi tuents each

i ndependently selected fromC, . 6al kyl, optionally nono- or disubstituted
am noGi . 6al kyl , Ci sal kyl oxy, 10 hal ogen, hydf-oxy, optionally nono- or

di substituted am no, nitro, cyano, poI yhal oG . i al kyl ,  carboxyl, C

. 6al koxycarbonyl, C3 icycloalkyl, Het', optionally nono- or di subst i t ut ed
ami nocar bony! , metHg BW; BYR#Ea SOURHY @HI#BHSPI“P IS\M*FéWéBW"{‘ﬁ%PheBHtaP@Hﬁ?hW
substituents on arvmmhoﬂnmi}{mmumllﬁmbsntmd@p&hdm Imoresabgitiead iddepamdently

ﬁg’; 6al kYL\ fé Eg‘![ Eﬁé‘lt&f%rﬁc a]h@P Optﬁnﬁlle)h{ﬁ% &ﬁ{?kﬁfﬁtrd 5&?&0@%@1@%@‘ mﬁyl’oxy,
phen?iqc/)xy-c 4al Kyl B A"g‘gﬂa BYf@‘iW} R’iﬂ“"ﬁ?’ ‘5@5“ “EB(?%&%’&%P%]WP% A-,
am no- A-, am noCi Csadllqy,l hydrmdyclaaﬂkyio@boﬁ_all, Rydaﬂcéxycaﬁbemé,@ seabhlkyf Hethe ami no
groups may opti Ont:g mapmr diStibstidihe &%mra@ﬁﬁdnpﬂ ﬁmﬂymﬁ& Q?&Hﬁs‘dff&ﬂrl Yhd h

G aal kyl. 20 The teim pol yhalodl, balkyl . as 2 graup, of 6k deﬁeaﬁeg”ly gnoug !

defined as C1. 6al
preferably, chl orcfroo‘rthslalkmlsGpt@ndlmnonnrmreﬁlsumt@ﬂ@raabhqﬁlfsaltbd,r(badkxjm Preferred

pol yhal oC1. 6al 1loyl hqro DRydr&§! ﬁnilgrmdn656@rg@@stltm§dl afrdmtpmﬁra;e&ym{d and

di{f | uor onmet hyl . s repart r s defined
as a saturated or pBQ’ elo ‘I*ﬁla{ny] s:ﬁ' ﬁaﬁcﬁgﬁf%r%g“? ey Oﬁﬁ%l g[th pﬁ$ all% cyclic
het er ocycl e havi ng‘ﬂfglot@fdlw ﬁ“ﬂﬁi %mqbgny mptisfitaioand WC@yF@ifi’ml pherghytberber s
and nore preferabloptidnal le&ltmdnmgmrmymﬁhs funiéfiinGife in@epBidahtiSseRbed B6m TR Eakyl,

het t f t
and sulfur ;hﬁgm”?%ﬂﬁma’e@cﬂe‘ g B, B A oo 307

atons by C,. oa1I5kyIHet81SX(f'dﬂ%l' i‘\yPHHHb - drergt-eunat Phagy vy antlkdd-: 6al kyl |
Ci . 6al kyl oxy, halphgetC shlygs X ¢, sathyoxydmpbindaaihs-A - aptie-Aq mmoio€ufatkyl 4ndt ed

amno, nitro, cyangino .9’:{1 1%_%mﬁﬁéaﬁy5ﬂh@m59§%@5—f§é}l ﬁ&nallﬁ?{lﬁ?ﬁﬁga

C 4al koxycar bonyl 0 0 n nono- di su

am nocar bonyl , ertpr%%ble%ﬁﬁi}’lhg?ﬂ‘?h’hér‘alkgry and a saturated or
partially unsaturated nonocyclic, bicyclic or tricyclic heterocycle baying
35 3 to 14 ri i neibdarm “phlly GerlodT 3 BeIP oo parhfracerdiptiedadinedan Gristlly ! nenber s,

each i ndependent |sbstieh&iGligbnt bOMbIRAInLIbEGAMPH¥BRBIYOENIGH bPiibio atafs] mier eby

from C1. ar kyl - areeai el PRBE i ot LR EIER Sk 51 R

Het 2oxy- A-, 16 NOWri Wnethyl and difluorometh yi.

25  The term “Het'” as a group or part of a group is defined as a saturated or partially
unsaturated monocyclic, bicyclic or tricyclic heterocycle having 3 to 14 ring members,
preferably 5 1o 10 ring members and more preferably 5 to 8 ring members, which
contains one or more heteroatom ring members, each independently selected from
nitrogen, oxygen and sulfur and which is optionally substituted on one or more carbon

30  atoms by C;alkyl, optionally mono- or disubstituted aminoC, salkyl, C,-salkyloxy,
halogen, hydroxy, oxo, optionally mono- or disubstituted amino, nitro, cyano,
polyhaloCigalkyl, hydroxyC.ealkyl, carboxyl, Cysalkoxycarbonyl, Csscycloalkyl,
optionally mono- or disubstituted aminocarbonyl, methy!thio, methylsulfonyl, aryl and
a saturated or partially unsaturated monocyclic, bicyclic or tricyclic heterocycle having

35 3 to 14 ring members which contains one or more heteroatom ring members, each
independently selected from nitrogen, oxygen or sulphur, and whereby the optional
substituents on any amino function are independently selected from Csalkyl,
Ch.calkyloxy-A-, Het?-A-, Het’Cygalkyl, Het’Cicalkyl-A-, Het?oxy-A-,



WO 03/ 097616 PCT/ EP03150173 -8- Het 20xyq _dakyl-A-, aryl-A-, aryl oxy-
aryl oxyC .. aal kyl - A-, aryl G 4al kyl - Cl 4al kyl oxycar bonyl am no- A-,
am no- A-, am noCl 4al kyI and am noC, - 6a| kyl - A- whereby each of the am no
groups may optionally be nono- or where possible di- substituted with

C 4dalkyl. A preferred list of substituents within the definition of Het' 5

I s Cl4al kyl, tionally nono- or disubstituted am noC 4al kyl, C, 4al kyl oxy,
hal ogen, hyd?"P&é‘Q"’”&?o optional ly nono- or disubstituted®C@HEHRFOITA| t 0,
cyano, polyhal oG 4al kyl, hydroxyGC 4al kyl, carboxyl, C 4al koxycarbonyl,

C3. 7cycl oal kyl , opti onal | y mono- or disubstituted am nocarbonyl,

nmet hyl t hi o, net hyl sul fonyl, phenyl and a satgirated or partially unsaturated
nonocyclic, bicyclic or trlcycllc het erocycl e having 3 to 14 ring 10 nenbers

whi ch cont ai ns onéieﬁoxyﬂwétyhéi,@rybe\t,@mlww npinkdh salkdefeleryifdefehdant | y
sel ected fromnit r(_',‘f?.%ﬂﬂdn:m‘?é,‘a‘x‘ﬂﬁlﬁ}laii’l'inosﬁkIJ RAME-A- %’ﬂnd@?%@@ﬁnd&hﬂn&ﬂ&é%ﬂ@i

substituents on 1on are

e ™ & o SR of 8 U BRI B S FGeb b1
phenyl G 4al kyl - A- sutgtifutsd Wit Goxalodr Bopreferred ik of subtituergmwitin the dﬁwqml'h’al kyl
and am noCi 6a|5ky|ls¢\45a}l@‘jle<5[ﬂf@ﬂal aﬂdmoo&»dﬁdﬂ@m&ﬁedamlmlm@mmmwo@pﬁdwaﬁﬂ I y be

mono- or where pos, s%bl ot 'Ogt“bs }}rtnﬁno- or X‘%utbgnt&ecfl%mg nitro E}GS? pofy%é}?@g}ﬁl

1'§'N’OV 2006

group or part of a lc or
tricyclic heterocydr Q’Qﬁg%l% @Ihowliﬁéﬁlk?rgcmb%w%?@ﬂéﬂmmv BmMepe-10 ri ng
menbers and nore @isebsitutddl aynifoch®oryl, imhettgyIthin) hekdsulfohiyl Otheiy0 Bidd Jafiradtoror  nor e

20 het er oatom ri ng aﬁ‘a‘@;’.ﬁ{s&tﬁ%ﬁ*ﬂ] opBYEREBEERS by SAE SLEH I Y0P, Oy gen

or sulfur and whi I ona Fat ons
by Cldal kyl, dpt iMHRFEY ffbﬁamal&% Ormos msEscheternetom i mrsebepagaRYy indenepdegtly ky | oxy,
hal ogen, hydroxy, selepdd fomahitrggamoggemr saplawed wherkBdhaoptions! substituents @y ano,

ggl ¥23|(:F(?al f(l';: kyl)ﬁiﬂ mhgs e iﬁuépendaﬂﬂ S%&a{&% IerPnJ:Q ;ks@wggm yAd phenyl-
met hyl t hi o, net hy st WHV& _aP’Slﬂ“?’lof-%g“’al ﬁ@ A ﬂb(ﬁ@‘é‘ &Y aﬂ"mﬂl cyclic
or tricyclic het eramweA-eaJhlaer’rgar@nm(b@Jhylﬁndwgnm@hbékﬂ A-wrterebbyach hEthe opt i onal

substituents of amﬁ@ P ebticaRl eQndan&MhGl@ ;ch&%h&ﬁiu&dmmw al kyl,
C, 4al kyl oxy- A-, l ?ﬂmﬂs ?Oﬁ oaly%/l Het' O42Pkyl A-, Het' oxy-A fw

e Y 'y ARl kb v AT e o,

and ami noG 4al kyl -b}Q-YCIW% Frwylwé@@rpcaﬁic hﬂtVH@ 3&%1141611&3?1%‘2%% pigfFrabt 3 @riﬁlf'lﬂgv be
nono- or where poSsanibe® afd meielisdferhibly & ovitdmenBedalvkich confaiproat ermed | i st of
substi tuents Vﬂ f h' @mtolé't%mq'ﬁ{g'rﬁ’érﬁﬂcﬁ'}a&fmdéﬁér%eﬂtﬁ( sgeftecp@én‘ﬂ{tméenowa‘[@lsh ¥urMONO-

or disubstitut ed am n optronally
mono- or di substi 8¢ &fbwlam%gnaﬂ}f f”rbgt‘tmﬁ?é‘h?i‘e b BetPHTA B@tﬂ’&F Ma&%

hydroxyGi 4al kyl , ogtidmeblyinpncior Giabistinied ammoﬂmb&yma@%uloaalhklygqn plexynal |y
mono- or  di subst ighidratly ABRAIRE akhRhled afBb ks, RS0, BMA¥ESHloNy! , aryl,
Het' and an ar Ormthygmxyc.éalkyl carboxyl, Cisalkoxycarbonyl, Ciscycloalkyl, optionally mono- or

25  disubstituted aminocarbonyl, methylthio, methylsulfonyl, aryl, Het! and an aromatic
monocyclic, bicyclic or tricyclic heterocycle having 3 to 14 ring members; whereby the
optional substituents on any amino function are independently selected from Cialkyl,
Crealkyloxy-A-, Het'-A-, Het'C\ salkyl, Het'C\_salkyl-A-, Het'oxy-A-, Het'oxy-
Ciaakyl-A-, aryl-A-, aryloxy-A-, aryloxyC4alkyl-A-, arylC .salkyl-A-, C,salkyloxy-

30 carbonylamino-A-, amino-A-, aminoC;salkyl and aminoC salkyl-A- whereby each of
the amino groups may optionally be mono- or where possible di-substituted with
Ciaalkyl. A preferred list of substituents within the definition of Het? is C 1-salkyl,
optionally mono- or disubstituted aminoC; salkyl, C;salkyloxy, halogen, hydroxy,
optionally mono- or disubstituted amino, nitro, cyano, polyhaloC,alkyl,

35  hydroxyCisalkyl, carboxyl, Cisalkoxycarbonyl, Cs.;cycloalkyl, optionally mono- or
disubstituted aminocarbonyl, methylthio, methylsulfonyl, aryl, Het' and an aromatic
monocyclic, bicyclic or tricyclic heterocycle having 3 to 14 ring members; whereby the
optional substituents on any amino function are independently selected from Cisalkyl,



nonocyclic, bicyclic or tricyclic heterocycle having 3 to 14 ring rre%e‘{q%m%
whereby the optional substituents on any am no function are independe
selected from C, 4al kyl, 16 NOV 2006 WD 03/097616 PCT/EP03/50173 -9-

Cl. 6al kyl oxy- A-, phenyl -A-, phenyl oxy-A-, phenyl oxyC . aal kyl - A-,

phenyl G . 6al kyl - , G .6al kyl oxycar bonyl am no- A-, am no-A-, am noCl- 6al kyl
and am noCl. b wher eby each of the am no groups ma tionally be
mono- or wher OE%) 97?1& e di- substituted with G 4al kyl . %5’“@?@817ﬂerel n, the
term (=0 fornms a carbonyl noiety with the carbon atomto which it is
attached. The term (=0) fornms a sulfoxide with the sulfur atomto which it
is attached. The term (=0)2 forns a sulfonyﬂ- vm'th the sul fur atomto which
it is attached. 10 As used herein, the t fornms a thiocarbonyl noiety
with the carbon atComledexyyhi Rgnylas Ehc@tl?’%(dﬁeﬂhe“ﬂg’%%e@kﬂeﬁf&hﬁnbﬁ‘éﬁﬁ%l'ﬁ he
term "one or nore', Cealkelxydatengaamoi-] dntiyo-af, aminoCt.fatkybateli aldddlOg. albH-at- ons,

where appropriate fh%%?}?@:ﬁ; Sﬂ%@&ﬁ% g%fjoged#%@ﬁé%ﬂ%é 'inﬁ'&[ of %B&Qké@mbfé'&? two or

15 three. Wen an aa occurs nore than one
time in any constsi"%gﬁ@ﬁaw‘@gewlﬂ’efl nition is |ndependent 20 The term
"prodrug" as used thr oughout this text means the pharnmacol ogically

accept abl e deri vatdswes et the sermg =0y Hrmandadesylamdetp viis tHeatrben atemcdwhibiat t he

res ;l ting in Vivg 1??{%%1563”?1;69&@?2{)9&11% puliiaOhich B iR nkA Whidh i e acti ve
and G | man (The %‘P%Eﬁ?%ﬁ?@g? %&Eﬁ%suiﬁgu ﬁﬁ&ﬁﬁ{?éﬁ‘ﬁf@mfgt“ﬂlw&d‘ is ﬂ%‘é‘%}w Hill

Int. Ed. 1992, 25 "Biotransformation of Drugs", p 13-15) describing prodrugs
general ly i s Hérelf\s usédietwinp the dtrod=S Hpodruljscagfonal regetp sith theghrbomgopriesent

i pvention are preRai@d P¥ueackddi fyi ng functional groups present in the
conpound in such a way that the rmdifi cations are cl eaved, either in
routine mani pul ation or, in Vi.vo o t.he oun i,ncl ude
conpounds of the PPESEHErHRFwtse %é’?%f‘)ﬁ“‘é{e h‘i?d?‘ﬁ P3Y w%p%aﬁﬁftﬁ%?vap%iﬁ ance
the hydroxy group faomhevhamsynprepriates todgripdasechisomsubssituenh peeiiraly. o bupori s
bonded to any ©rouged hat, when the prodrug is admnistered to a patient,
cleaves to forma free hydroxyl or free am no, respectively. Typical

exanpl es_of pr odr ugR.ape. dese «J]Q‘ﬁﬁo lor ENSHANGEIIMOARLATEIA NP 99/ 33815,

WD 99133793 and herein by reference

i nc i
Prodrugs are char &tstetetpchiefivitiops! $PP ‘%‘&‘erus solubility, incr eased
bi cavail ability
20  The term “prodrug” as used throughout this text means the pharmacologically

acceptable derivatives such as esters, amides and phosphates, such that the resulting in
vivo biotransformation product of the derivative is the active drug as defined in the
compounds of formula (I). The reference by Goodman and Gilman (The
Pharmacological Basis of Therapeutics, 8™ ed, McGraw-Hill, Int. Ed. 1992,

25 “Biotransformation of Drugs”, p 13-15) describing prodrugs generally is hereby
incorpotated. Prodrugs of a compound of the present invention are prepared by
modifying functional groups present in the compound in such a way that the
modifications are cleaved, either in routine manipulation or in vivo, to the parent
compound. Prodrugs include compounds of the present invention wherein a hydroxy

30  group, for instance the hydroxy group on the asymmetric carbon atom, or an amino
group is bonded to any group that, when the prodrug is administered to a patient,
cleaves to form a free hydroxyl or free amino, respectively.

Typical examples of prodrugs are described for instance in WO 99/33793,

WO 99/33815, WO 99/33793 and WO 95/33792 all incorporated herein by reference.
35

Prodrugs are characterized by excellent aqueous solubility, increased bioavailability
and are readily metabolized into the active inhibitors in vivo.



and are readily netabolized into the active inhibitors in vivo. 16 NQY 2R
WO 03/097616 PCT/ EPO3/50173 -10- For therapeutic use, the salts of the
conmpounds of fornmula (1) are those wherein the counterion is
pharmaceutically or physiol ogically acceptable. However, salts having a
pharmaceutically unacceptabl e counterion may al so find use, for exanple, in
the preparation or purification of a pharmaceutically acceptabl e conpound
of formul a (l)v_oogmg&ﬂ% salts, whether pharmaceutically acd&PERRY¥IBr not are
included within the anbit of the present invention. The pharmaceutically
acceptabl e or physiologically tolerable addition salt fornms which the
conpounds of the present invention are abl e-t0e form can conveniently be
prepared 10 using the appropriate acids, such as, for exanple, inorganic
acids such as hydrksh#ierapeuiisiugrs thegalig. of hy geropaunéndf dormplai]) dreghoese mhereimdhed ;

sul furic; hem sul paudtedon 18 pidrhaceutRAMSRIPRY idlogiculyl adcBgtablé. KBovAS Salts Bfvigy -0ani €
aci ds .SUCh as, fo.rph%ﬁaa@?'u%au ail%gél 1&?‘ cSon Ié}'llncmayd?s%%'_ﬁlxluEe, %o%legarllryprlel, ?ﬂ%\hep? anol ¢,
hexanoi ¢, nicoti ni‘c, prolban iC, iﬁ@%hr oxyace(f I'C, Tacth & Pyruvic; Sal i c,

mal oni ¢, succi ni c,preraradipe or puifiegtior of mphlareaceytigaliyacpeptablsicempaund of formula (1),

met lhanesul folni cs | 1411 efithanediet lﬁ}ﬁﬂiilaﬁ:euﬁla:ﬂlyzaeﬁ@ﬁul!efoﬂﬂdtgse iiri]blﬁd'a!i Eﬁﬁiﬁ&l_lﬂddcnﬂﬁtioﬁ,
cyclamc, salicyli - = salicylic, pamic and the |ike acids.
Conversely said actﬁedprgs(fgﬁl{l%glﬂo@alt forms can be converted by treatnment with
an appropriate base into the free base form 20 The conpounds of fornula
(1) containing an AEiPHEaGRIGEAl 2Reeya Fgroplwaﬂlew&m AP AtFonHE IR oxi
nmetal or am ne addhé ¢amposadstof the prasduy invertiat aremble v folm eqpEooyenieallycbeqrreparetic  and
i norgani ¢ baseg A&ﬂg@%;a}pasosr&@ﬁdssm ad, B BB bedfic adi®y subkAHBhalkNe

apmoni um sal ts, the, i and earih alkalin tal” salts, .e.q.. the |ithium
e b sl i S saehee o bt AP, b moieES Biispbosphe
organi ¢ bases, e. gundthedikebeids at drigands ackds pushhay|for exBaglé, acetivi aspartiy godeaydanm ne
salts, and salts WylpRudd héRandiel Rkanckd &ldotdito, ploBinofX VRS aceBt, Bché, poruvicy si ne
and the |ike. Conver elrry sai du (E:Jalse 6}ddlftl on s%l.t frtor ns., can @e cqﬁ}verted by
treatment with an 36 TEEEPICEPE Warh PRES: PR FHAL S5 ORI PRS  er m
"sal ts" al so cbhpratiaaesutipiic, fhorrengseléonicnpriqlersesyliprie syclapig seligyhc. iroamige-whi ch t he
conmpounds of the pakstatpaindicand thenikascdsabl e to form Exanples of such forns
are e.g. hydrates, alcoholates and the like. 35 The N-oxide fornms of the

present conpounds ek EEH [ e gnp QE (1)
wherei n one or sevgéngf .n??&rl%é‘g%g% onéagﬁoﬁaﬁocfﬁ |z°g]g gb?fﬁrga@g[gtca I%réd N- oxi de.
appropriate base into the free base form.

20

The compounds of formula (I) containing an acidic proton may also be converted into
their non-toxic metal or amine addition salt form by treatment with appropriate organic
and inorganic bases. Appropriate base salt forms comprise, for example, the
ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium, sodium,

{ 25  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.

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

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

hydrates, alcoholates and the like.
35

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.

The present compounds may also exist in their tautomeric forms. Such forms, although



The present conmpounds may al so exist in their tautoneric forns. Such %WUv%mm
al t hough 16 NOV 2006 WO 03/097616 PCTI EPO3/50173 -11- not explicitlJ
indicated in the above formula are intended to be included within the scope
of the present invention. The term stereochemcally isoneric fornms of
conpounds of the present invention, as 5 used hereinbefore, defines al
possi bl e conpounds nade up of the sane atons bonded by the sane sequence of
bonds but havi®f*41f¥erent three-di nensi onal structures MGTERY 418 not

i nt erchangeabl e, which the conpounds of the present invention nay possess.
Unl ess otherwi se nmentioned or indicated, the chem cal designation of a
conpound enconpasses the m xture of all posgible stereochemcally isoneric
forms which said 10 conpound may possess. Said m xture may contain al

di ast er eoners and/mwt explisilpindisated & the aboefobada ere imi¢nded fode istudedwitimthef sai d

compound. All st erg@geheMeGdstnt inveAEr i ¢ forms of the conpounds of the
present invention both in‘pure formor in admxture with each other are

i ntended to be e aced withjin.the.scope.of the prese invention. 15 Pure
st er eoi soneric fg?hf kil %?“%‘Wﬁ%hﬁ?eﬁ%@%?@wﬁ%@% é}léhea‘g“ﬁ’gﬁ?‘ie%oé'dasher ein
are defined as’i swatheeishsfie, dediries pll posible sompoupdsrasde apghthe eamer dtamsdronded

di astereoneric f orpEh®éamelsbfietRFELIAShIE hiXDh LG Hbrat t1bd-BifehidhalOdtrubiadeswhich
conmpounds or internediat Sl SQDELd cally

I n.part.j.c r t he rm.'
oo Doncer ns cor i i BiBankdd BAUMLEH: HmpoudISe e hlient LT BATRILES |V
of at |east 80% (iUnless otipryispurantonzd of indigeted, hsrphemiss] designationaha coopsuwsd t he
ot her possi bl e i sogesifpassePthe tidtuBiof AlepissiblaRkiecchRMGAR B isoherik@Hos (Whidh.said 00% of
one isoner and;hon ) < 0LE. J: or
i nt er medi at es ! avclee’nmg)?lé&drs}?a gﬁ%%?%br%‘?%’ﬁgggneagg%%@ggﬁjoaﬂ%rg@g‘}?%%&; even nore
in particul ar havi#gitigmetsad the dpsipmplesilar siguciius ofspidgaupenndt All ssoshemiralibst i n
particul ar havi ng ison2bic féreis @bihs oomeyousdsex the peesarft inde@¥ot pothdn ABOSTm Shia t er ms
~enantionerically @H{iﬁixre%nﬂeaéh_caﬂ?e%%mﬁ&qﬁaﬂo%{e}ﬁgmeéarﬁ%mémwoge Senddeest ood

inasimlar way, but .then having regard to enanti onmeri c excess,
respectively the dP%e¥teoneri c excess of the mixture in question. 30 Pure
stereoi someric'¥orns of the conpounds and internediates of this invention
may be obtai ned bRure sterceimpicrie fring pf the campouds sshinfsroediaesae mentined hargin amce,
enantiomers may befinenaiahes sifomigndie of Sk chyntibierics® ldRekredBeric forms of
crystallization Ofth.% %{erbagé &%fa&{l&%ﬁﬁ&dr& of s%ﬁilcftoﬁlp}é}lngporqglleﬁeﬁlajfex Iﬁ‘gérhé’u?%?c' ds
or bases. Exanpl es ereof "aré tartaric acid, I benzoyltartari c acid,
di tol uoyl tartari c HeleHN AEFOBAMPIBLIPFS RPICCHE FINPOISEF Hiprmediatss hagigg a
enanti oners nego besisepmatieekckss of irlenefBYl. apinintmtre S0 iof treSiscntsr agl mdxirhah
stationary 10% of the other possible isomérs) up to a stereoisomeric excess of 100% (i.e. 100% of
one isomer and none of the other), more in particular, compounds or intermediates
having a stereoisomeric excess of 90% up to 100%, even more in particular having a
stereoisomeric excess of 94% up to 100% and most in particular having a
{ 25  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

question.

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

35  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
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phases. Said pure stereochemically isoneric forms may al so be deriveqq p9Boos
the corresponding pure stereochemcally isoneric forns of the appropriate
starting materials, provided that the reaction occurs stereospecifically.
Preferably, if a specific 16 NOV 2006 WD 03/097616 PCT/ EP03/50173 - 12-
stereoi soner is desired, said conpound will be synthesized by stereospecific
nmet hods of preparation. These nethods w Il advantageously enplo

enant i omer i ca\"ﬁﬂfﬁ?l& starting materials. 5 The di aster@%%%@”’%ﬁcenat es of
formula (1) can be obtained separately by conventional nethods. Appropriate
physi cal separation nethods which may advantageously be enployed are, for
exanpl e, selective crystallization and chroft@t ography, e.g. colum

chromat ography. 10 It is clear to.a person skilled in the art that the
conpounds of f or m#tegeoisperis Agsiedy sad camepeurd willhe syhasierd by gerqoepseidic metheds hus
may exi st as diff aferparsticar Ghess arthodwilladvantagedusly empley aimticnieticdBipues | S
indicated with a agh&hi f in the figure below. The atom nunbers of the
benzi soxazol e ring arg alsoindicated. R3r Lssop N \1l 25t1) Rp OH
R, Rip 15 The absol ute configuration of each as;l;m‘ret_ri c center that may be
present in the3 compdiarasonsicraemaiencffPynulal) e b phizinediserpratsly bheonventiona

st ereochem cal deansthqds.oAsprépratechhiical seharstior naaticbdSwhioh aky edvastegevesdypiendi ng t o
the rules describ | : - rg)ggq ﬂtom
mar ked with the agegj 3!0?2{ : %Olgggﬂpg?’gg%ﬁvﬁﬁz@ﬁ?uééa%%%f@%ﬁ%&?lﬁ%%% e
present invention SEMAEHEPINt ended to include all isotopes of atons
occurring on the present conpounds. |sotopes include those atons having the
same at om ¢ nutberlt isukear toa héremeshitlledrimsise aruthds érescomipyundayt fofmudpe(fjecoatainex agp| e

Cot opes of car bor"y LapuisEit eRESul by B EAGE0 LI e o " L he
term "conmpounds of*XUPHIf S js"‘?‘ﬁ%??ed'”fi%‘é{aﬁt%%‘m n eef{g“"e%egw‘ "the atorn ,

numbers of the benzisoxazole ring are also indicated.

M

Ra OH

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

configuration.

20
The present invention is also intended to include all isotopes of atoms occurring on the
present compounds. Isotopes include those atoms having the same atomic number but
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.

25

Whenever used hereinafter, the term “compounds of formula (I)”, or “the present
compounds” or similar term is meant to include the compounds of general formula (I),
their N-oxides, salts, stereoisomeric forms, racemic mixtures, prodrugs, esters and
metabolites, as well as their quaternized nitrogen analogues. An interesting subset

30  thereof are the compounds of formula (I), or any subgroup thereof, their N-oxides, salts
and stereoisomeric forms.

A special group of compounds are those compounds of formuta (1) or any subgroup
thereof wherein R; is arylCy salkyl, aryl, Het!, Het'C\ salkyl, Het?, Het’C,galkyl; in
35  particular, R, is aryl, Het', Het?, Het’C ¢alkyl; more in particuler R, is (i) a saturated
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conpounds” or simlar termis neant to include the conpounds of generlgltmvmm5
formula (1), their Noxides, salts, stereoisoneric forns, racem c m Xtures,
prodrugs, esters and netabolites, as well as their quaternized nitrogen
anal ogues. An interesting subset 30 thereof are the conpounds of formula
(I'), or any subgroup thereof, their N oxides, salts and stereoisoneric
forms. A special qgroup of conpounds are those conpounds of fornula (1) or
any subgroup w?ﬁ%—f‘%é%f wherein RL is arylC, 6al kyl, aryl , PEEEP0S/S0TS

Het' C, . 6al kyl, Het2, Het2C,.6alkyl; in 35 particular, R is aryl, Het',
Het 2, Het 2Cl. 6al kyl; nore in particular R is (i) a saturated 16 NOV 2006
WO 03/ 097616 PCT/ EP03/50173 -13- nonocyclicldr bicyclic heterocycle having 5
to 8 ring nenbers of whjch one aor two _are,  an oxygen ator’r% (ii) a phenyl
ring optional ly s&Kepyelig gdicyplichelsreyds haviiiee 1o §15%8 memesss 8 wlv?m%rﬁ@ﬁ@@my
sel ected from Cl. Gabkygken atam] ({fip&Lphebipll riag loptiomaipsubstitutel il oneak kipte)sabstineats

Cl. 6al kyl, ami no, ;xRROFeRy stbddd- R &ygaﬂ(mrﬂmoc,%gikylbﬁb&% & Kifkynaldidd-) an
aromatic 5 nonocyc| i1 ¢ hetérocycle h?(xél @E 15 t.0 81'@?&9% r’rqgjrger.ﬁ, I ch contains
one or twe  heter GaetIRbrARp: FERRSEF Slte st Ky Tortin, BHARARG (IS0 G M FomRtm

ni trogen, oxygen wmonsiyckacterande whingd o ringtnenrbas] whishdostains oteent tem one or
ron ¢ Car bon at o sk etidnbrs SR GB oo e, oxyen sl
aromati c monocycl P84 W@%?’%’Bﬁ}?ﬂaﬂb %&Stg‘g?qo?{'e‘ﬁwioﬁmﬂ(eicﬁsbo‘? ?tﬂl\éﬁg E’éaﬁﬂ) variable L
via a Cloal kyl gr emgnoCassdityh eronene di(Gl-sally Dampines?: sellsyhpaing snaap-eort hose conpounds
of formula (1) or Ja0Y,al§YREHEYR) kihebaaic MieERIIOhdcrb@BB & M kil Bfkelkd r 0gen

atomto whichjt is.attache orme-0O C(=0) -NH, -C(=0 -NH,
_0-Gi . 4al kanedi’yl -"E(a%L- Nﬁﬁg‘fg‘yiﬁ&%‘im. 6al kanedi yl - Q(=0)-NH-: in
particular-O C(=0)-NH, -C(=0-NH, -0 CH2-C(=0)-NH, -NH CH2-C(=0)-NH.

Anot her speci al graaiheedd gy atiompends pisdkose enmrourdsef Srmelafotaay (1) or any
subgro ug t her em;1 \slitkctip Phebdf ivacr]JcSly dft@@ﬁilar witR thAndtogar at&p eowitith ig rs(aﬁ:n;haf f
conpounds are tho opREOUAI SO -5k a & _oSHbgioup thereo
wherein R3 is ar yﬁ%ﬂ%al E@I Sjﬁi!-l(l’)l gﬂ)%fé{?@é?%w (f(_ﬁfr)rgpg in_particular
phenyl met hyl . 195 ANBt‘ﬁmm@%M‘gﬁz@FWb”’cﬂa“%ﬁbb%%:sal)awé“t‘%@é‘%rpounds of
formula (1) or anyO-GibiFOupHERNHeOH-GfreN-dH. R4 i s C3acycl oal kyl ,

C2. 6al kenyl, C.6al kynyl, or G _salkyl optionally substituted with

C3- 7cycl oal kyl ;i \BREL dpEdidi @FoufRbs dopnplrdiidd @lehdidse coolnds™df rRAGh (IS Ay R4 1S
i sobutanyl. 30 Anotbher %pec%aL ar Qup hoIlr conpounds are those conpounds of
for rml a (| ) Orzoanﬁu group thereor wneréin S nyarogen.

Another special group of compounds are those compounds of formula (I) or any
subgroup thereof wherein R® is arylC .4alkyl, in particular arylmethyl; more in
particular phenylmethyl.

25  Another special group of compounds are those compounds of formula (1) or any
subgroup thereof wherein R* is Cs.scycloalkyl, Ca.galkenyl, Cacalkynyl, or Cysalkyl
optionally substituted with Cs.scycloalkyl; in particular R* is C;_salkyl; more in
particular R* is isobutanyl.

30 Another special group of compounds are those compounds of formula (I) or any
subgroup thereof wherein R'? is ~NH; or -N(R*)(A-R®) wherein R® is hydrogen or
Cisalkyl, A is Cysalkanediyl and R is hydrogen or Het', or R® and A-R® taken together
with the nitrogen atom to which they are attached form a Het'.

35  Another special group of compounds are those compounds of formula (I) or any
subgroup thereof wherein the sulfonamide group is attached to the benzisoxazole group
in the 5-position as depicted below.



subgroup thereof wherein R12 is NH2 or N(RS)(A-R6) wherein R5 is hydq@g@@gm%
Cl. 6al kyl, A is Cl6al kanediyl and R6 is hydrogen or Het', or R5 and A-R6

t aken together with the nitrogen atomto which they are attached forma
Het 1. 35 Anot her special group of conpounds are those conmpounds of fornula
(1) or any subgroup thereof wherein the sul fonam de group is attached to

t he benzi soxazol e in the 5-position as depicted below. 16 NOV 2006
WO 03/ 097616 Y—“&W@%@é/ 50173 1 -14 0 Il R12 RI/L\N N | FEFEPRSO%, o R4 O
O particular interest are the compounds of formula (1) wherein the
definitions of the variables as defined in one or nore of the special
groups nentioned directly above are conbined; such as for instance, 5 (i) a
group of conpounds of formula (1) wheggein R2 isghydrogen, R3 is

aryl Cl4al kyl and R4 is C3-7cycloal kyl| C2- 6a|keﬂy| C2- 6al kynayl, or

C, .balkyl optionally substlt/;e Wi C3asycl kyI /i) a group of
compounds of fornula (I) wheR&in i C, -0al kyl and R4
i s C3acycl oal kyl, C2-6al kenyl, C2.6al kynyl , Noptionally
substituted with C3acyc|oa|ky| an® t he® éulfd%anlde JL-eup~g's attached to t he

formia (1) € OB I R0 b Sl 4o ARl SRR Y,
Het * C, sal kyl , andvarablespsdpined g womeremfthe@g@wl goennmestiongd disestly mbove are
att ached forms O—&ﬁﬁb@\athbbasz(m@mMH -0 C 6a| kane 15 diyl -C(am - NH,

-NRs- C, . 6al kane I C of Eornula I
wherein R, is agg/?lc &il Kk algr°13)°f%°m§—7e &O%fig%ﬁ%@ eliei%ri? ulfléfo en ™, - 6al( ki/l
and L together with the rﬁl‘lf?efg Qilﬂ@mst% 7e¥AoR M, ptéaU@n)étqza@h}é’dl Pbgn@kyl

-0 C(=0-NH, -C(=0) - NH ,optiekMIsutatthied rithl Cy |oy€lbaikyl -dNH-

-NRs- C, - 6al kanedi yl - gﬁ O)aé}tﬁ?ofggrg &uﬁ&’s o%?orﬁaﬂiaf(ﬂ @Feﬁiﬂiz 1§Ratlst ached to

JOSR e L bk ik
C, .6al kyl, A i30C l4al karptonelly subdtitRed wgh By.cdvdgekyl, and theetlfopamide Bﬁmamad A- R6
taken together with the njuhiHRge mebBkdxazo 6l ih RRYs-position; or
(itiy  a group of compounds of formula (I) wherein R; is aryIC .¢alkyl, aryl, Het',
Het‘Cmalkyl, Het?, Hetzcl_ﬁalkyl, and L together with the nitrogen atom to
which it is attached forms —Q-C(=0)-NH-, -C(=0)-NH-, —O-C,_¢alkane-
15 diyl-C(=0)-NH-, -NR*-C\ salkanediyl-C(=0)-NH-; or
{(iv)  a group of compounds of formula (I) wherein R, is arylC .¢alkyl, aryl, Het',
Hetlcmalkyl, Het?, Hetzcl_salkyl, and L together with the nitrogen atom to
which it is attached forms —O-C(=0)-NH-, -C(=0)-NH-,
-0-Cy.salkanediyl-C(=0)-NH-, -NR®-C|_salkanediyl-C(=0)-NH-, and the
20 sulfonamide group is attached to the benzisoxazole group in the 5-position; or
(v)  a group of compounds of formula (T) wherein R' is -NH; or -N(R*)(A-R®)
wherein R’ is hydrogen or Cgalkyl, A is C,galkanediyl and R® is hydrogen
or Het', or R® and A-R® taken together with the nitrogen atom to which they

are attached form a Het'; or

25 {(vi)  a group of compounds of formula (I) wherein R'? is ~NH, or -N(R*)(A-R®)
wherein R’ is hydrogen or Cy.galkyl, A is Cj.salkanediyl and R® is hydrogen
or Het', or R® and A-R® taken together with the nitrogen atom to which they
are attached form a Het’, and the sulfonamide group is attached to the
benzisoxazole group in the 5-position; or

30 (vii)  a group of compounds of formula (I) wherein R, is arylCalkyl, aryl, Het!,
Het'C1salkyl, Het?, Het2C1.6a]kyl, and L together with the nitrogen atom to
which it is attached forms —-0-C(=0}-NH-, -C(=0)-NH-,
-0-C,galkanediyl-C(=0)-NH-, -NR®-C; salkanediyl-C(=0)-NH-; R? is



are attached forma Het'; or 25 (vi) a group of conpounds of formla, fhb 2006
wherein R12 is -NH2 or -N(R)(A-R) wherein R5 is hydrogen or Cl-6al ky X
C3- 6al kanediyl and R6 is hydrogen or Het', or R5 and A-R6 taken together
with the nitrogen atomto which they are attached forma Hetl, and the

sul fonam de group is attached to the benzisoxazole group in the 5 posi tion;
or 30 (vii) awg @p of conpounds of formula (1) wherein is aryl C -6al kyl,
aryl, Het' 1616 4 kyl, Het2, Het2C, _6al kyl, and L tJ&E{EH‘BF th the
nitrogen atomto which it is attached forns -OC( 0)-NH, -C(=0-NH, -0OC,
al kanedi yl -C(=O -NH, -NRs-C, -6al kanedi yl -C(=O -NH; R2 is 16 NOV 2006 WO
03/ 097616 PCT/ EP03/50173 -15- hydrogen, R3 i-ls‘5 aryl G 4al kyl and R4 is
C3-7cycl oal kyl , C2-6al kenyl C2; 6al kq)g g: 6al k]y optional |y
substituted with C3. 7cyc|hé’9‘I°ﬁ?H R’ e 1.4??{;1&36 rﬁ@ﬁ’%“&%%ﬁl&ﬁnyéf fornul a
(1) wherein R is arylC JC;Sdlqkyl or Graplkyl digibhally sibstituted w&hlﬂgydyploﬂkylzor

Het 2C, . 6al kyl, and L(vtuﬂgeat &lp oMcbeBpdubl@s @f&rﬁﬂﬂ?ﬁvﬂﬁﬁiﬂﬁﬂs ,ai' Hél
attached forms -0- C(=0- % 8¥j di

CNRS- O . 6al kanedi yl - O =0 9ol Het, ﬁ%rﬁ §eran °$¢§ @ gfeworaffu R4
is C3-7cycl oal kyl, C2- 6alwhishyit is aGRhixbfokgaryd- C(=6D)-01~ EIé(FQ)/—NHaptl onal | y

substituted with C3-7cycl 00t thine Ry POI-D)-NIN 0L MR- ED-OpheL i FS i s
hydrogen or C, aal kyl, Ais or Het 1, or

n
RS and A-R6 taken toget hé’rydﬁﬁ/ﬁ?"r’nw Pﬁ@’lﬁg’l ]ggé‘gﬂﬁats (Ey(‘i[% c{;"ﬁgﬁ &Y -ar e
attached forma Het', andastllynyliiof Gneakiybeptionpllyaybstitsted with Chexrclogklhi? is

be%l SO?azol e gr?mto in :hﬂ}@omsakfj(&mﬁ)wmere(mm wgfa&ogﬁnmeclﬁﬂ@mhke

co I natl on nteresti al,e oW

{3-[ (3- Ani no- bano[d] i sox@e{goﬁmngoluanﬁ ; qyfm & : a%%ﬂ((?)li;@?%én%ﬁme}vﬁ dr ox
y- propyl)-carbanic acudth@mﬁmua@mam!@ﬂwmemﬁ%ﬁd@wla 't &y the sulfonamide

3- Ami no- N-{3-[ ( 3- am no- bqam[ld&ﬁasmaambae&tssxﬂzételgyiu);mtﬁ@b@bsytionam no] - 1- benzy

| -2- hydr oxy- propyl } H?E@% 2

N-{3-[(3-Am no benzo i so é@g | 'e- 5'}1%%1 i sobutyl - am no] - | - benzyl - 2- hydr
oxy- pro pyl O{(“Z 6- di met hyI phenox acetam i de;

{3-[(3- Am no- béshz SURBLPBPEIS arg (e B%W‘?g?%ﬁﬂ 45 - ami no] - 1- benzyl - 2- hydr ox

y- propyl }-carbam {S-dihitoctienzdiyiitorazblerSanniBayy)-isemityeamino]-1-benzyl-2-hydroxy-

5- Met hyl -i soxazol YPREROXME AcGd ]?e@;hl@dro furo[2 3-b]furan-3-yl ester;

|{§;)£)1(1'? ;/Flfna%_o;]g]e ?f%%ﬁg%ﬁbmﬁ&ﬂ?ﬁ%ﬁ%wg% qlfonyl)-isobutyl-amino]-1-benzyl-2-
hydroxy-propyl}-2-methyl-benzamide;

20 N-{3-[(3-Amino-benzo[d]isoxazole-5-sulfonyl)-isobutyl-amino]-1-benzyl-2-hydroxy-
propyl}-2-(2,6-dimethyl-phenoxy)-acetamide;
{3-[(3-Amino-benzo[d]iscxazole-5-sulfonyl}-isobutyl-amino]-1-benzyl-2-hydroxy-
propyl}-carbamic acid tetrahydro-furan-3-yi ester;
5-Methyl-isoxazole-4-carboxylic acid {3-[(3-amino-benzo[d]isoxazole-5-sulfonyl)-

{ 25  isobutyl-amino]-1-benzyl-2-hydroxy-propyl}-amide;
{3-[(3-Amino-benzo[d]isoxazole- 5-sulfonyl)-isobutyl-amino]-1-benzyl-2-hydroxy-
propyl}-carbamic acid thiazol-5-ylmethyl ester;
N-{3-(3-Amino-benzo[d]isoxazole-6-sulfonyl)-isobutyl-amino]- 1-benzyl-2-hydroxy-
propyl}-2-(2,6-dimethyl-phenylamino)-acetamide;

30 {1-Benzyl-2-hydroxy-3-[isobutyl-(3-methylamino-benzo[d]isoxazole-5-sulfonyl)-
amino]-propyl}-carbamic acid hexahydro-furo[2,3-b]furan-3-yl ester;
{1-Benzyl-3-[(3-dimethylamino-benzo[d}isoxazole-5-sulfonyl)-isobutyl-amino]-2-
hydroxy-propy!}-carbamic acid hexahydro-furo[2,3-b]furan-3-y! ester;
{1-Benzyl-2-hydroxy-3-[isobuty}-(3-pyrrolidin-1-yl-benzo{ d]isoxazole-5-sulfonyl)-

35  amino]-propyl}-carbamic acid hexahydro-furo[2,3-b]furan-3-yl ester;
(1-Benzy!-2-hydroxy-3-{isobutyl-[3-(2-pyrrolidin-  -yl-ethylamino)-benzo[ d]isoxazole-
5-sulfonyl]-amino}-propyl)-carbamic acid hexahydro-furo[2,3-b[furan-3-y] ester;
their N-oxides, salts and stereoisomeric forms.



{3-[ (3- Ami no- benzo[ dl i soxazol e-5-sul fonyl ) -isobutyl -am no] - 1- benzyl - 2R %6
y- propyl }-carbamc acid thiazol-5-ylnethyl ester;

N-{3-[ (3- Am no- benzo[ d] i soxazol e- 6-sul fonyl ) -isobutyl -am no] - 1- benzyl - 2- hydr
oxy- propyl }-2-(2,6-dinethyl-phenyl am no)-acetam de; 30

(1- Benzyl - 2- hydr oxy- 3-[ i sobut yl - (3- met hyl am no- benzo[ d] i soxazol e-5-sul fonyl)
- am noj - prop I@} carbam c aci d hexahydro-furo[ 2, 3-b] furan- 3/—E¥I ester;

(1- Benzyl - 3- [ M&'%¥MH8%hy| ani no- benzo[ d] i soxazol e- 5- sul f onITHFPEFBUE yI - ani no] -
2- hydroxy-propyl }-carbam c acid hexahydro-furo[ 2, 3-b]furan-3-ylester;
{I-Benzyl - 2- hydroxy-3-[i sobutyl - (3-pyrrolidin-1-yl-benzo[d]isoxazol e-5-sulfo
nyl) 35 am no] - propyl }-carbam c acid hexahydite-furo[ 2, 3-b]furan-3-yl ester;
(1- Benzyl - 2- hydr oxy- 3-{i sobutyl -[3-(2-pyrrolidin-I|-yl-ethylam no)-benzo[dlis
oxazol e- 5-sul fonyl]-am no}-propyl)-carbamc acid i

hexahydr o- f ur o[ 2, 3AlPpftigelagrapyif cempaspds arg{Bose comppundicd forgalat( whargin :

st er eoi Isomeri c forfcqsis WBropéay H2OQfet?, M), aa/@lamﬁwm&m;lﬁﬂa@,&iﬁ@m&yg, kbre ifh
particul ar group of c I S . Of: T erein :
R s hydrogen, et . TRRF R Ry RiGurba® EnbRRRHIRFSeflin HEY Mk 1 i
aryl1Cl6al kyl, ndre i n mgghers; whiphpontages ongon{yess gﬁ@ﬁ%“’@"ﬁ%ﬁé’@?@%ie@hor bi cyclic
Het' having 5 to 8 ri rigdependertlyatisctediiin hitrogent Givpen o Befip, pheiil,a haieycdiat om
ring nmenbers, each i . fi kT r. sul fur,
phenyl, a nonocyclic %Oﬂg?/i%nyr@g’e]{n%ﬁ%&giwﬁ{cg%ﬁ%roggg&ﬂ?rgﬁ&%gﬂ?lginﬁ one or
nore heteroatom ring MREpHSE @ch @gmnﬁ'qmﬁé%gﬁrpw%@%@fwnpwﬂ%m rogen,
oxygen or sul fur, or HdC2@NGakettin Ratiemonokiadic havimpito Sying inemberg widgets to 6
ring menbers, yfich 1%0 AL B nfdREhcRioalIH ﬁnghﬁén%e?s?&a(emn%%gd%ﬁg fd_€ach

i ndependently sel ecte rom nitrogen, oxygen or sulfur; y{Tr ogen; L
i§ -Q(=0) -, -O C(an) -, T8 Hrogsh AEIN VW =0 -, nore in particular, L is
-C(=0 -, -0OC(=0RgisGy@eRenC(=0)-, whereby in each case the C(=0) group is
att ?C hteg ltO 15 the EJ\IR@%@.L,e@m(%,-bfcﬁf.lﬁdnl‘éaiﬁ%(&@—; mb?_i@ﬁirﬁc}u%,'@irg =0,
arylmethyl, nore in papiicula enyl R4 i.S_option su e
G.6alkyl, in parti cu|'Qr‘é%%‘s‘_gl*ﬁg?‘eg"pﬁxg8”%‘%’[‘3'1"’9‘“56‘6'5"??"'5% B tw 55 e
Het 2, C3-7cycl dal kyl dhke MRs meiept i onal | y nono- or di substituted where the
substituents are eRrck aryldRRBALEalticulil bGthei] nidnGadidhikyhenydinpthyl; Het ' and
20 Het' ;R 21s .’ﬁﬁ%opﬁbﬂ%ﬂ? gdb%tutga 8‘1{911!{9[ inC&HRQMPG&aﬁWopE&%ﬁ? SLBDQ&EHQ&IGV% of

formula (1) wherein, e o . . . .
aryl, Het', Het", Cszcycloalkyl or amino optionally mono- or disubstituted where
the substituents are each independently selected from C)4alkyl, aryl, Het! and

20 Het?;

Ry is -NH».

A special group of compounds are those compounds of formula (I) wherein,

R; is hydrogen;
i 25 Lis-C(=0)-, -O-C(=0)-, -O-CH,-C(=0}-, whereby in each case the C(=0) group is
| attached to the NR; moiety;

R is phenylmethyl;

R4 is Csalkyl; and

R12 5 "NI‘JZ.
30
Another special group of compounds are those compounds of formula (I) wherein,

R; is hydrogen;
L is -C(=0)~, -0-C(=0)-, -0-CH;,-C(=0)-, whereby in each case the C(=0) group is
attached to the NR, moiety;
35  Rais phenylmethyl; and
R4 is Cisalkyl
Rs is hydrogen; and
-A- Rs is Cysalkyl.



et s e i i g

R2 is hydrogen; 25 L is -C(=0-, -O0C(=0-, -OCH2-C(=0O -, whereby i%ﬁ%% 06
case the C(=0O) group is attached to the NR2 noiety; R3 is phenyl nethyl; &4
is C _6alky]; and R12 is -NH2. 30 Another special group of conpounds are

t hose conpounds of forrmula (I) wherein, R2 is hydrogen; L is -C(=0-,
-0C=0-, -OCH2-C(=0)-, whereby in each case the C(=0) group is attached
to the NR2 noiety: 35 R3 is phenylnethyl; and R4 is Cl-6alkyl Rs is

hydr ogen; andwo-"7¥(£'97ﬂ6 is Chal kyl. 16 NOV 2006 WD 03/ 0976’%?%"3 ¥p03/ 50173
-17- Another interesting group of conpounds are those conpounds of formula
(I') wherein L is -OG -6al kanediyl-C(=0-. A special group of conpounds are
t hose conpounds of formula (1) wherein R -L-i7s Het'-0OC(=0),

Het 2- G _6al kanedi y| - =0),, aryl -0 G . 6al kanedi yl - C( = or 5 aryl-C(0). O
particular interest® %"gﬂ‘?ﬁ%f&%g SRR ARROWHS #rsﬁmﬂcam%t)ﬂ%ﬁfé?@uﬂﬂ @® Whegein
hydrogen, C, _6al kiyHO)-Galkmedigky=0)ar y1Cl 6al kyl, C3acycl oal kyl ,

C3. 7cycl oal kyl C, . 6al ky] , aryl, Het', I—%t2 C, 6al kyl, Hee, Het2C, _6alkyl, in
particular, R is fyefcebenur dcompupt are bosesampanigh of fonuly (eieresmiil is

C3. 7cycl oal kyl , C3H&tQal(e6), Het’ @) sAkdnkdiy]-0-8(50), aryeO-L;.sdllema2dyl-GaOky . An

i nteresting groyp l_g%younds are those conpounds of fornmula (1) wherein R
I's hydrogen, C, 6alkyl,  C2-6al kenyl, aryl C, _6allcyl, C37cycl oal kyl,

C3_7cycloal kyl -C, . 6al kyl , .aryl, Het',K Het'C, eall @t Het 2. Het 2C, . 6al kyl ;
aher o ret i s n Chpilouasiat dss PoresbmpSinds oG R Grdr R ok Jd i
het erocycl e havi ngCallyl, 6;.4alkey ] meiGerbyl, GhricptoadiontCareysloaingCosmlicyraryd Het', _
het er otat om H ng nEH%%R%:%aIEﬁJ 1847 et Ay Nintpa @Ry, RP?&%ﬁﬁﬁGgrﬁ!C.%h‘l lPCz.s@zgcgnﬂW ch f
is optionally,subs u eg n_on r..nor arbo 0 red dgroup o
conpounds are Eios"é’yl?&j ﬁgécy\‘i'\%é]r‘@’ ?W@ycgoﬁhgcgé%ygﬂg’%eﬁﬁﬂ?%&é lat t ached to
t he benzi soxazol e g;pup inthe 5 or 6-position, nore preferred in the 5
posi ti on A suit abl & infesasfindgrovrorfisempeiwdsare thpsesmpenapefferdwladl) whreinRas (1)
wherein R, is arylhydrogen, Csalkyl, Czealkenyl, arylC, salkyl, Cs seycloalkyl, Csscycloalkyl-C salkyl,

aryl, Het!, HetICH;allcyl, Het? Hetzcmalkyl; wherein Het' is a saturated or partially

15 unsaturated monocyclic heterocycle having 5 or 6 ring members, which contains one or
more hetercatom ring members selected from nitrogen, oxygen or sulfur and which is
optionally substituted on one or more carbon atoms.

A preferred group of compounds are those compounds where the sulfonamide group is
20  attached to the benzisoxazole group in the 5 or 6-position, more preferred in the 5
position

A suitable group of compounds are those compounds of formula (T) wherein R, is aryl
or arylC,; salkyl; in particular the aryl moiety of the R, definition is further substituted

25  on one or more ring members, whereby each substituent is independently selected from
Cisalkyl, hydroxy, halogen, optionally mono- or disubstituted amino, optionally mono-
or disubstituted aminoC,4alkyl, nitro and cyanogen; preferably the substituent is
selected from methyl, ethyl, chlorine, iodine, bromine, hydroxy and cyanogens, in
particular the aryl moiety contains 6 to 12 ring members, more in particular the aryl

30  moiety in the definition of R; contains 6 ring members; especially R, is phenyl,
containing at least one substituent, L is selected from —(C=0)-, -O-C,salkanediyl-
C(=0)-, Rjzis -NH..

A suitable group of compounds are those compounds of formula (Y) wherein R is Het?
35 or Hetzcwalkyl, wherein the Het? in the definition of R, contains one or more
heteroatoms each independently selected from nitrogen, oxygen and sulfur; in
particular the Het® moiety of the R, definition is further substituted on one or more ring
members, whereby each substituent is independently selected from C4alkyl, hydroxy,



N . - R

or arylC 1 _6alkyl; in particular the aryl noiety of the R, definitiqQpnb¥ 2006
further substituted 25 on one or nore ring nenbers, whereby each
substituent is independently selected from Ch4al kyl, hydroxy, hal ogen,
optionally nono- or disubstituted am no, optionally nono- or disubstituted
am noCl4al kyl, nitro and cyanogen; preferably the substituent is selected
fromnmethyl, ethyl, chlorine, iodine, brom ne, hydroxy and cyanogens, in
parti cul ar th@0£¥VV“ﬁDiety contains 6 to 12 ring nenbers?CH@¥ 5P 3particular
the aryl 30 noiety in the definition of R contains 6 ring nenbers;
especially R, is phenyl, containing at |east one substituent, L is selected
from-(C=0-, -0-Cl.6a]kanediyl- C(=0)-, R1d8 s -NH2. A suitable group of
conpounds are those, compounds of forpula (1) wherein R is Het2 35 or

Het 2C1_6al kyl , whel2lagen OpPnalit monor of ﬂ%‘bﬁfﬁ‘ftF‘iﬁ“ElF%PPddW‘RgelﬁcBﬁf%?'?%fhﬁne or nore
het er oat ons each isbgjpenide stidcied Seinondtiad, ethyd) whioiite; mgoe, braxingdiydmry aitof ur; in
particul ar the Heg,ARimbynOf the R definition is further substituted on one
or nore ring nenbers, ereby each substituent is independently sel ected

from Cl. 4al kyl ,_ hydroxy, 16 2006 WO 03/097616 PCT/EP03/5Q173 - 18-
hal ogen, opti onal I@“W}:E@“%P%B‘B@f ?rfﬂloé‘b"tjeﬁ?ﬁ%gﬁ (grﬂff‘e Uﬁéﬁt,g °br ef erabl y

the substituent iKetdkakddist-Co)nedBFEQ)-eOMsalkatkiighCHS)-, RoahidRy,ardr o ne,

hydroxy, amno angqya)adfktculr MR ®eP @loidy RUR REnGeIPAUNERoRFeikhonke §f
formula (1) wherein =0

is Ht2 ar, Het2C . 6alkyl, Lis.-C(=0-=-, -O(=0)-,
-0 Cl _6al kanedi yl - —_Fﬁ%-“}"“ﬁ%ma%la"‘r{é’“‘_&}"&“ Ry BPS gehroion fB’&_%ﬂF%ﬁsﬁ?“ht he Het 2
moi ety in the defiindeperghnthfseRpted Sompitoesne Pxygethensitiiy, Borean patiquian therisitber s,
vvh: ch cgn} ain qne rﬁéithﬁor{&ﬁ&)%ﬁ@ﬁévﬁ@}S;dr BEinSBIERBES, vﬂﬂ&hn_on’da?dﬁ@@fﬁq&ﬁte ly 10
sel ecte rom ni trogen, oxygen or S [ e i.n rticul ar the Het
noi ety is rmnoocyc}felge Oahog\'/{lpr%ngncﬁrs eéa’r Llng‘am%'i{aégn@esrcls? ,Cte&) PRAIESED SEYECE Qo™ 8 mor e
het eroatom ri ng nmenbers each i ndependently selected fromnitrogen, oxygen or
sul fur. A suitabl&syablggroyp obempewy aredhdse sampeunds Sifsunid s ovhereigRuig Het (1)
wherein R, is Het'or Hzt'CHetKyCwheRinkiydt', in vils defiitionkE R, comtaihd e dehbritbiembons R
cont ai ns one 0f: NO WRCFACY: (ot I M oo dsSel L g
ni trogen, oxyg?asn a{?% Qg%p?ﬁdr%ﬁﬁfﬁﬁﬁ?r trlgcglﬂg)lg ugﬁg%ﬁg?rm “ror etp?}j_:t% t%e%?
definition of R iBolef thedclnitngof Ry sderthghsugsitutet ompie&r FergingLirabes,
wher eby each substwhendbpeadhsubsitlepanadepeidgntbeiclected tromthral k) 4athioxy, halogal; oxy,
hal ogen, opti onal dp¥iofiRY Rron ordisabsBifited tabhirRhnd By aNOeeA e EMBN AR bstiffeh €1 abl y
the substituent is st%]grct edeﬂr]; i o m?ﬁlh%le" g&lh?f)l .ch O{l_l ne, | odlge br om ne,
hydr oxy, ami no (fmdse%?f/ g foethyl gk shipqnesoding DEmingG Ay L g, BRI &ML a8 s
conpounds of £8F mul a (I') wherein R, is Het'C 4alkyl or Het', wherein said
Het' in the defi ni4p@isblsizrap of sompgnuls peeithase prampoppgsf formula (T) wherein R, is
Het'Cy.¢alky! or Het', wherein said Het' in the definition of R, is monocyclic having 5
ot 6 ring members, wherein the Het' contains one or more heteroatoms each
independently selected from nitrogen, oxygen and sulfur; in particular the Het' moiety
25  of the R, definition is further substituted on one or more carbon atoms, whereby each
substituent is independently selected from C;alkyl, hydroxy, halogen, optionally
mono- or disubstituted amino and cyanogen, preferably the substituent is selected from
methyl, ethyl, chlorine, iodine, bromine, hydroxy, amino and cyanogens; interestingly,
" R, is Het' having 5 or 6 ring members containing one hetercatom, L is —O-C(=0})-, and
30 R];:_ is *NHz.

A suitable group of compounds are those compounds of formula (I} wherein R, is Het',
wherein said Het' is bicyclic having 7 to 10 ring members, wherein the Het' contains
one or more heteroatoms each independently selected from nitrogen, oxygen and

35  sulfur; in particular the Het! moiety of the R; definition is further substituted on one or
more carbon atoms, whereby each substituent is independently selected from Calkyl,
hydroxy, halogen, optionally mono- or disubstituted amino and cyanogen; preferably
the substituent is selected from methyl, ethyl, chlorine, iodine, bromine, hydroxy,
amino and cyanogen, in particular the Het' moiety contains 2 or more heteroatoms



or 6 ring nenbers, wherein the Het' contains one or nore het er oat ons,

i ndependently sel ected fromnitrogen, oxygen and sulfur; in particul %
Het' moiety 25 of the R definition is further substituted on one or nore
carbon atons, whereby each substituent is independently selected from

C, . 4al kyl, hydroxy, hal ogen, optionally nono- or disubstituted am no and
cyanogen; preferably the substituent is selected from net et hyl ,

chl orine, iod¥@E/MKoni ne, hydroxy, am no and cyanogens; #‘@?’E"éﬁ ngly, R
is Het' having 5 or 6 ring nenbers containing one heteroatom L is
-0C=0-, and 30 R 2 is -NH2. A suitable group of conpounds are those
conpounds of formula (I) wherein R, is Het,;19-wherein said Het' is bi cyclic
having 7 to 10 ring n&ers wherejn the Het' contains, one or

het er oat ons each |Sﬁ]8%‘b% %H’ct‘loﬁe“sﬂ%l@&?@d’xwe&ﬁﬁpﬁsﬁﬁéﬁl ‘%)P&Pégﬁ}%d 35 sul fur;
in particular the doetiningai sy oefoxygra hRierodiefn, hiit selarted o uOHTe0)-adbR i ut ed on
one or nore car boP]Egtorrs wher eby each substituent is independently
selected from C, $a hydr oxy, hal ogen, opti onal | y mono- or disubstituted
anm no and cyanq e r ef er abl t he substituent | ected fraomnethyl,
ethyl, chlorin ighle group pf spmpovRds s Hpse "%ﬂo}%‘sﬁ TRy () ylein is Het',
particul ar the HetWhemm eidHetbish aitwsd Bicyalic goup hivirgeT 100 G meBbNOWh2@R6he O

gﬁle nggégt PgT / .Ei %ﬁg}%ﬁs ofedor nftd ﬁ‘e@etx@ég?rﬁsréﬂm 1ﬂliép519ﬁﬁ’tﬁn seﬁ:%% ga)s/m and ee}ggggt olm n
L is sel ected frorﬁxyﬁn%f“qf“&ri‘ap%%‘?airih qu)%yﬂtgﬁﬁtgfgipgj cﬁ%ﬁ”&)f conpounds
are those conpoundybstutddgmront ar fadrp Gwh@‘rmlm mherg}yqqehwbstmm@s gidepegdently Het ' i s
a satured bicygli csegét@dmo.h@\uan@ﬂ iy&r@xyi(ﬂalbgdﬂgoﬂﬂi&mﬂ?hﬁmo Vda@rs@AsﬂmfebemmH%d

cont ai ns one or nore het era "&; % q i nqs%gleqe(fgo 31 f{om |trogen
oxygen and sul fur; cyfmr?gf)réhpfe TP PYRS IR IS SKIgT Ahringyi'e "bn is
further substit uthsemion hyexyamingraad exapegsns; amnbgsuiamﬂetr é‘b’t}ﬂlréééﬁséla&)stl t uent

i s independent|y Ifemsielatpeichnome Seelaloleyl has Bys fug/meditatOgRFein 9@t doanals! y

nono- or di substi ty(% ‘?ﬁior Q&t{}&t@rﬁ%ele&)é@ﬂ&g%gmﬁ&ﬁ QJI@FQ%' %éetﬂe substituent is

selected frompeth e orine romn hydroxy, am no and
cyanogens; in particul ar cont ains 5 to 8 ring s; in part| cul ar

the Het' noiety ha¥ ’@tefeé“@ ?P‘H’go foumeIpds %@Psélcﬂmi’%’l“ds ?fé?ﬂ“é!l"‘r@ wheregyRurjgyr e
het er oat ons sel ect@dr Gi(agalkyiliwiegdnG iswlettad fram thigwriyy émidazblyl, Amazolyt,er est i ng

group of corrpoundsoxaa@zomq%m 691, 9§ra£19;1ml.cﬁz&1ﬂabnmﬁrn@m1 F%qhﬁolmﬁ or
G C, -6al kyl, wherei zol yl

0
oxadi azol yl, di oxd?@ql@ %Wl}ﬁ’@ly mylplwlgbll r?;Y/Ta“Y‘t 1??{“8"6@'1 aﬁ@ﬂ%}i i )!(l}‘qnol i nyl
i soqui nol i nyI 20 rté&lzylb‘l benzplugrayh baproxapa)ylj igexagalyl, Whllﬂ@lbg},lﬂlla@wahyl
pyri m di nyl, fur anfiophenyi, R @ydtofurofuranyl, tetrahydropyranofuranyl, benzothiophenyl,
carbazoyl, imidazolonyl, oxazolonyl, indolizinyl, triazinyl, quinoxalinyl, piperidinyl,

2006

piperazinyl, morpholinyl, thiamorpholinyl, pyrazinyl, thienyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, B-carbolinyl, dioxanyl, dithianyl, oxolanyl, dioxolanyl,

25  tetrahydrothiophenyl, tetrahydropyranyl, tetrahydropyranyl; wherein G is optionally
benzofused; wherein G is optionally further substituted on one or more ting members;
preferably G is selected from thiazolyl, imidazolyl, oxazolyl, oxadiazolyl, pyrazolyl,
pyridinyl, optionally substituted on one or more ring members,

30  Particular heterocycles within the definition of Het' are unsubstitited 5 to 8 membered
saturated monocyclic or bicyclic heterocycles containing one or two oxygen atoms and
the remaining ring atoms are carbon atoms, more in particular, tetrahydrofuran and
hexahydrofuro[2,3-4]furan.

35  Particular heterocycles within the definition of Het® are substituted or unsubstituted 3
membered aromatic monocyclic heterocycles containing one or two heteroatoms
selected from nitrogen, oxygen and sulfur, more in particular, substituted or
unsubstituted thiazole, substituted or unsubstituted oxazole and substituted or



e

tzg tg_t razlol IyI , benzofuranyl, benzoxazolyl, isoxazolyl, isothiazolyl, (¢nov 2006
i adi azol yl,

t hi ophenyl , t et rahydr of ur of uranyl , t et r ahydr opyr anof ur anyl , benzot hi ophenyl ,
car bazoyl, im dazol onyl, oxazolonyl, indolizinyl, triazinyl, quinoxalinyl,

pi peri di nyl, piperazinyl, mor phol i nyl, thianorpholinyl, pyrazinyl t hi enyl,
tetrahydrqu|noI|n t et rahydr oi soqui nol i nyl, 3- carbolln dloxanyl

di t hi anyl , WP&?F@%G“dl oxol anyl, 25 tetrahydrothi ophenyl, ¥@P?3§Pﬂ37%lropyranyl
tetrahydr opyr anyl; wherein Gis optionally benzofused; wher ein Gis
optionally further substituted on one or nore ring nenbers; preferably Gis
sel ected fromthiazolyl, imdazolyl, oxazol y30- oxadi azol yl, pyrazolyl,
pyridinyl, optionally substituted on ne or nore ring nmenpers. 30 Partlcul ar
het erocycl es wi t hi ARsHpRETRIrsoRz0feq Suitah er-‘iél?s“mﬁ’l‘té‘”ﬂ rogyplewvithin the definidamer ed
sat ur at ed nonocycl of:H@’rarmeﬁdylandh@l:anmyp:b:ﬁsallydhhﬂkyh ng one or two oxygen
atons and the remaining rlng atons are carbon atons, nore in partlcul ar,

t et rahydrof uran an h xah furo 2, 3- bilfuran ; zru{%%l[ 0G cl es
wi thin the definitfdHl eﬂ’ &8 SYPRY %‘lﬁﬁ%ﬂt 56 EUBPOYRIS PR QY )ai%%?t*sw er ed
aromati ¢ nonocygl i ﬂlelsdtlslsejcp;edlfwm o Budrericetatagumarete oohloreuoethre st roethaemifosatd; ect ed
fromnitrogen, oxygpﬁt@é%%;djtisqiﬂuma&_n particular, substituted or
unsubstituted thiazole stituted or unsubstituted oxazole and substituted
or 16 NOV 2006 V\D 03/.09 ele P EPO3/ 017 ubst i t i SOX

Sui tabl 6 subst t ueAl O L PR TR L ARt RO PRS Octerit Gk RE s e -
are Cl. 4al kyl and mﬂamﬂe@eﬂgme@mw@mg Fcythﬂnpﬂlaflswytﬂm desesihed. bherageow -0 f
conmpounds are tose mm&wﬂw HecibsHaRil at 1€ds) on@d SnudatidAirl the WEpiBickseas t he salt

| selected fromtg) rpa}‘e(art%%%me quH{EEE gtgteM3§55‘2°k9§’zf‘s§t§%§7ﬁgedaxa position

met hanesul f onat e; oroacet eresting
group of conpounds Sekcisd fiqrslf. Eornd Sfiria gartiular o lsast Bvomytatioay pelegted frpm| 14, 71

resi st ance, determunmzlam:prasreﬁtlxmg.emvmhmeamtdnads:uMebmnpﬂmﬁdsrha\lmed‘pldl n the
range of 0.01 10 [ih0 1@91@#&3{? of"d' MoSB6 MPSinpa¥icner iR the 5BSH.198050 gv]z{&ﬁ-lk' on I'n

the H'V proteas are the wild type sequence (e.'g. M84 03455,
gi 327742) at é?pog’itﬁ‘?gﬁ Oé ted from 10, 71 and 84; in particular at

| east two nmutations selected from10, 71 and 84 are present in the HV
protease; in partiauIixaere&tihegmompﬁmm@wnﬂaweﬂmsa‘ssleeted fremicemprvoé NP mtd He r ange

?L e0r ;n; ce> éog tgvg €hd Ebn%:flﬁrﬂsgfjfoﬁﬁulém&h%erfcﬁdﬂ ®e BreparbPusy pr&HdJr@thle'lMg ec%g?lt gd
from conmpound No | %Tﬁf’ed“fﬁs eﬁcrﬁ@ggﬁﬁﬁ mﬁgf@s{&ﬂg ally be
prepar ed usi ng2pr o P& 265D 866 WO 684 e dedi&Sdescri bed in WO

95/ 06030, WD 96/ 22287, WD 96/ 28418, 20 WD 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

25  inthe art such as, for example, extraction, crystallization, trituration and
chromatography.



Particul ar reaction procedures to nmake the present conpounds are des?Jkﬁ@Qmm
below. In the preparations described bel ow, the reaction products nay be
isolated fromthe nmediumand, if necessary, further purified according to
met hodol ogi es generally known 25 in the art such as, for exanple,

extraction, crystallization, trituration and chromatography. 16 NOV 2006
WO 03/ 097616 PCT/ EPO3/50173 -21- Scheme A: 0 /,,OH H2N-OH HCl H O a-1 NaOH
50% a-2 DVF WPYHBESI6 N t BUOK c- a-0 / NH BIOH 1.0 S0, H EEREFSHEAY 5 5.3 0
SI Ns5 CS NH2 Conmpound a-2 was prepared according to the nethods
described in US patent 5,488,162. Conpound a-4 was prepared according to
the procedures outlined in 5 J. Heterocycli&l€hem, 26, 1293-1298 (1989). To
prepare a-5, a-4 (2.1 g, 0.015 nol) was added to chlorosulfonic acid (4.1
nil, 0.060 nol) euﬁﬁﬁggﬁienperature (RT). Said reaction mxture was stirred
over ni ght under an inert atnosphere such fas nitrogen at,, 60C. The m xture
was then poured in ice/water. The precigﬂﬁege was filyered and dried with
tol uene in a Buchi-apparatus (2.1 g, yi€ld™60%. 10 The internmedi ates a-4 or
a-5, whereby R12 is an ami no™§rétip, may be turther ed according to
art-known reaction procedures to ¥ epar enzBingd ogous i nLermedi at es wherein

F
DME dry
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Compound a-2 was prepared according to the methods described in US patent
5,488,162, Compound a-4 was prepared according to the procedures outlined in

5 J. Heterocyclic Chem., 26, 1293-1298 (1989). To prepare a-5, a4 ( 2.1 g, 0.015 mol)
was added to chlorosulfonic acid (4.1 ml, 0.060 mol) at room temperature (RT). Said
reaction mixture was stirred overnight under an inert atmosphere such as nitrogen at
60°C. The mixture was then poured in ice/water. The precipitate was filtered and dried

with toluene in a Biichi-apparatus (2.1 g, yield 60%).
10

The intermediates a-4 or a-5, wherehy R'? is an amino group, may be further reacted
according to art-known reaction procedures to prepare analogous intermediates wherein
R™ is a substituted amino group.

15  Similar methods may be employed to prepare intermediates of formula a-5 whereby the
chlorosulfonyl group is in the 4, 6 or 7 position. However, substitution of the sulfonyl
group on the 5 position of the benzisoxazol group is preferred.



R12 is a substituted am no group. 15 Simlar nmethods may be enpl oyedtWew 2006
prepare internediates of fornula a-5 whereby the chlorosulfonyl group is In
the 4, 6 or 7 position. However, substitution of the sulfonyl group on the
5 position of the benzi soxazol group is preferred. 16 NOV 2006 WD 03/097616
PCT/ EPO3/ 50173 -22- Scheme B: \ ORa Ol \NO-Il / +-1-0O NNN la OHla
Cl/ Rtz b-1 b-2 Base such as BTBNCH2C12 O Rs/ o ~\ f~/ \ | ~N6-3
---{-0 ~~~ NWKHSOR16014 R, R z Acid such as CF3000H CHFETEPHLNTRH NHS- RIY~
\'/ INOHI| Rtz Schenme B is a general procedure to nake internedi ates of
formula b-4 and is exenplified below for a compound of fornula (1) wherein
R2 is hydrogen, R3 is 5 phenylnethyl, R4 is2isobutyl, Rig is amno. A person
skilled in the art will be able to apply anal ogues procedures to prepare

ot her internedi at 8¢hemeBiornula b-4. b-1(1.5 g, 0.0064 not) was added to 1 ni
triethylamne (ET3N) a base (0.0075 nolp) apd consequently to b-2 (2.0 g,
0. 0060 not; see sche rM\LO0 m onganijc sof vent such as dichl oronet hane
at roon1tenperature1 Q per swi S hvg%tﬁ/?ﬂglude 10 et hyl acet at e,
tetrahydrofurane.QT% was stifred fér 3 hour$ and then washed with
wat er. The organicdfayer wasw,separ at ed, dri&d w t™h nfgnesi um sul phate and
the solvent evaporated?‘yieldingl3.2 g b-3. Aa acid, such as trifluoro

acetic acid (4.6 m, Base such as ET3N
CH,Cl,

3 Rs 0
o 0 N
{ l OAN/HAN)\!CA‘:(N v
IIRZ OH ll% Rz

Acid such as CF,COOH
CHyCl,

Ry %
/l\I/A\_jxgl[:::[:{w -
NH N
lI?e OH *L Rig
Scheme B is a general procedure to make intermediates of formula b-4 and is
exemplified below for a compound of formula (I) wherein R is hydrogen, R; is

5  phenylmethyl, Ry is isobutyl, Ry, is amino. A person skilled in the art will be able to
apply analogues procedures to prepare other intermediates of formula b-4.

b-1{ 1.5 g, 0.0064 mol) was added to 1 ml triethylamine (ET3N) as a base (0.0075 mol)
and consequently to b-2 (2.0 g, 0.0060 mol; see scheme F) in 100 ml organic solvent
such as dichloromethane at room temperature (RT). Other suitable solvents include

10 cthylacetate, tetrahydrofurane. The mixture was stirred for 3 hours and then washed
with water. The organic layer was separated, dried with magnesium sulphate and the
solvent evaporated, yielding 3.2 g b-3. An acid, such as trifluoro acetic acid ( 4.6 ml,
0.060 mol), was added to a solution of b-3 ( 3.2 g, 0.0060 mol) in 50 ml of organic
solvent such as dichloromethane at RT. The mixture was stirred at RT for 3 hours and

15  then washed with water. The organic layer was separated, dried with magnesium
sulphate and evaporated. The residue was purified on silica (eluent ; dichloromethane/
methanol 96/4), yielding 1.2 g b-4 (overall yield: 48%).

The reagents and solvents used in scheme B may be replaced by functional alternatives
20  or finctional derivatives thereof as they are known to a person skilled in the art. Also
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0.060 nol), was added to a solution of b-3 (3.2 g, 0.0060 not) in 50,/MoPkos
organi c sol vent such as dichloronethane at RT. The m xture was stirred at
RT for 3 hours and 15 then washed with water. The organic |ayer was
separated, dried with magnesi um sul phate and evaporated. The residue was

purified on silica (eluent ; dichloronmethane/ methanol 96/4), yielding 1.2
g b-4 (overall yield: 48% . The reagents and sol vents us g |% schenme B may
be repl aced BYOPUREIS onal al ternatives 20 or functional "GER%aY*ves thereof

as they are known to a person skilled in the art. Also 16 NOV 2006 WD
03/097616 PCT/ EP03/50173 -23- the reaction conditions such as stirring
tinmes, purification and tenperature nay be -24dj usted to optimze the
reaction condition Schene C 1: NR~+ NTS Rz OH R4 RlE D EtN
c-2 c-1 CH=Qlt e geactign songjtiops sue nqg\“mre&\l’\“”ﬁ‘*’a%‘m} andpmperatijss may iy R17
For an i nter esti ncpdipsed p @timipiipoertien ahditie. present i nventi-on, R -O may be
selected from ccy S5'0 '-l Schene C1 is a general procedure to nmake
conpounds of for MKifess€-1:One way of preparing c-3 involves reacting
internediate c-2 wth an internediate of formula RI-L- (leaving group) c-I
in the presence of a bgse sugh as trietghyl am ne, aRo i §h@tab|e sol vent
such as dlchloronethanq1 I n t i's partl | ar_.exa S g Nni m dyl was used
10 as | eaving group, Qr r i até | egvi ng—grf oup fh to the person
skilled in the art rfay be‘D ed. A pérson Skillled in the art will be able to
apply anal ogues procedures to ep r é* ot her ébnpounds of Tornula c-3. For

i nstance, the reagents and soliventq used in schenme C 15 nay be repl aced by

functi onal alternatlves or fufictio ahﬁgerlvatlves t her é8f as they are
2 2

o3 R‘\o/rLN/RSH/\ \\LO;'/
\
Re OH R4

For an interesting group of compounds of the present invention, R;-O- may be selected from

{

ollf,,

&I o~

Scheme C-1 is a general procedure to make compounds of formmula ¢-3. One way of

o\““

preparing ¢-3 involves reacting intermediate c-2 with an intermediate of formula R;-L-
(leaving group) e-1 in the presence of a base such as triethylamine and in a suitable
solvent such as dichioromethane. In this particular example, N-succinimidyl was used

10 as leaving group, other appropriate leaving groups known to the person skilled in the
art may be used.

A person skilled in the art will be able to apply analogues procedures to prepare other
compounds of formula ¢-3. For instance, the reagents and solvents used in scheme C1
15 may be replaced by functional alternatives or functional derivatives thereof as they are
known to a person skilled in the art. Also the reaction conditions such as stirring times,
purification and temperature may be adjusted to optimize the reaction conditions.
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known to a person skilled in the art. Al so the reaction conditions sygkodSoos
stirring tines, purification and tenperature nay be adjusted to optim ze
the reaction conditions. 16 NOV 2006 WD 03/097616 PCT/ EP03/50173 - 24-
Schenme C2 xOR3/ / \ \\~1 / R OHNHIINe+t | zOHR4 Rz EDC C5
CB2Cl12 ORy " U/N RZ OHWR x Scheme C-2 is a general procedure to nake
conpounds of formula c-6. One way of preparing c-6 involves reacting

i ntermedi at e ¥OPW an internediate of formula) (c-4) TEVERBAHE® presence
of 1-(3-dinethylam nopropyl)-3-ethylcarbodiimde hydrochloric acid (EDC)

and 1-hydroxybenzotriazole (HOST) and in a suitable solvent such as

di chl oronet hane. A person skilled in the ar#-will be able to apply
procedur es anal ogu e ones 10 described in schenmes d and C2 to
prepare conmpounds Sche Qéi}l al wherein -L-R has a another meaning than the
one in internmedi ates cel and c-4. Forginstance, descri bes a
procedure to prepare i)/rﬁ\;arnedl ate g-5|which ﬁry rther reacted

with an intermediat e 0f ~opr mul a b- 4, D:

0o C O OM* NHZ NHS OH °~ NHy Ey|\|a- CHICL2 a-

O Illn NHS p NH

/ Comyovnd | OH NHZ 6 NOV 20p6 ® o = R
EDC -5
CH,Cl,
{ o6 )k /H/\N/s~©,\(
OH Ry

Scheme C-2 is a general procedure to make compounds of formula e-6. One way of
preparing ¢-6 involves reacting intermediate ¢-5 with an intermediate of formula) (c-4)

5  in the presence of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloric acid
(EDC) and I-hydroxybenzotriazole (HOBT) and in a suitable solvent such as
dichloromethane.

A person skilled in the art will be able to apply procedures analogues to the ones

10 described in schemes C1 and C2 to prepare compounds of formula | wherein—L-R! has
a another meaning than the one in intermediates ¢-1 and ¢-4. For instance, scheme G
describes a procedure to prepare intermediate g-5 which can then be further reacted
with an intermediate of formula b-4.

15 Scheme D: Synthesis of compound 1
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WO 03/ 097616 PCTI EP03/ 50173 -25- Internediate d-1 was prepared as de?&ﬁ?@%ﬁﬁ
in the WO 01/ 25240. 500ng of d-2 was stirred at RT in 50 m dichl oronethane
and 0.18 m ( 1.30 mml) triethylamne. Then d-1 was added and the m xture
was stirred overnight at RT. 5 The m xture was washed with a sodi um

bi carbonate solution, the organic |layer was separated, dried with

magnesi unsul fate, fi I tered and the solvent evaporated. Purification on
silica (Di chl'BP8HEIsi&ne/ Mot hanol 98/2) yiel ded 300 ny of PEHERSYE® 1(45%
yield) 10 Schene E;, Synthesis of conpound 6 O OCH \ \\// / N NH NHS N OH
NH, e-I EDC CH Cl, e-2 OON NHNHS OCH NH, conpound 6 Y 176 ng (1.38
nmol ) 5-net hyl i soxazol e-4-carboxylic acid (&€51) was stirred at RT in 50 ni
di chl or onet hane; 270 m‘(]i (1.40 mmol ) EDC was added and the m xture was
stirred for 1 hodptegnediRie d-Ewas prgpared as descrjied in the Y0 /284801 or omet hane and
added dropwi.se to 15 the mxture, stirred overnight at RT and then washed
with water. The orspemp6fd-ayeas sived at RE pesiabelikchldismakbnahid 0. rsaginesioutmsty| phat e,

filtered andthe i

(di chl or onet hane/ m%ﬁﬁ&-ﬁ#@é’gf,g? 1 ‘Lgsg@&fggﬁhtﬂpmﬁﬁé 'Wgéasmrad 8"6(%%”/&1 REI d).

Schene F R2~, Ra HSixyE 1es “ﬁﬂw Bithpy SN’“(‘? 'E?fb?fﬁm?’? utien, fRegreanio dayesrss

03/ 097616 PCT | EPO 3kmddketl3 dridtiowith magnesiumsulfate, filtered and the solvent evaporated.
Purification on silica (Dichloromethane/Methanol 58/2) yielded 300 mg of compound
1 (45% yield)

10 Scheme E; Synthesis of compound 6

oH I ; ;_: \\//
f \\ * NH; N ___[:::::[::T/
N

[s)

e-1 EDC
CHLCl e-2

OH NH,

compound &

{ 176 mg (1.38 mmol) 5-methylisoxazole-4-carboxylic acid (e-1) was stirred at RT in 50
ml dichloromethane; 270 mg (1.40 mmol) EDC was added and the mixture was stirred
for 1 hour at RT. E-2 was dissolved in 10 ml dichloromethane and added dropwise to

15 the mixture, stirred overnight at RT and then washed with water. The organic layer was
separated, dried with magnesiom sulphate, filiered and the evaporated. Purification on
silica (dichloromethane/methanol 98/2) gave 120 mg of compound 6 (38% yield).

Scheme F



Intermediate f-2, corresponding to intermediate b-2 in scheme B, nmay bQov 2006
prepared by adding an am ne of forrmula HZN-R4 to an internediate f-11n a
sui tabl e solvent such as isopropanol. 5 In schenme F, enantionerically pure
compounds of formula f-2 can be obtained when f- 1 is enantionerically pure.
If f-i is a mxture of stereoisoners, than f-2 will also consist of a

m xture of stereoi somers. Scheme G OCN HC I1° :Hx C NaOwe ~~ \IT/J\ i

O Tol.me lurn¥O0&Ms, g = a0 TAlourea H O / \NN]J..XVER}HEc O
LIAlHx G oxene HHN g A-r Ol T Mo GM 0 g-3 O g5 10 L-4 A mxture of Ig
of sodi um net hoxi de and 10 ml of toluene was stirred at OC under nitrogen
at nosphere . A mxture of 1.9g of nethyl chl-2dacetate (g-1) and 1.1g of

met hyl formate was added _drop wi se keeping the tenperature between 5-10C. The
m xture was stirrelntagedige ﬁgmogewn%w qrapdigip bif ip gehame B. ma ba-prenated byr gani ¢
| ayer was 15 dri edadig a6 fpeiof forduld FER, neshlieRnddiadsBLna syitaledbRent such as
2-chl oro-3-oxo-pro§5 lfo@cid nethyl ester (g-2). A mxture of 2.4g of g-2,
water 20nmL and 1.7 g& thiourea was refluxed for 2 hours. The mixture was
cooled to roomtenperature and 0.25g of norit was_added and filtered. A

sol ution of 2.5N sHUFRFReTy gragiepe! sp‘%?fg’(ﬁo‘t‘@sf’ﬁ@"\“i‘l‘i‘ I? sandbe phipined wasi f a

pH.  The 20 filtrat I Grenahtieineichild p@BJf -1 4% migfurebf aterenmorhers 2iah &-25ilt alsb cotigist
acid methyl ester (frmkre dierddisshse of 2.15g of isoanyl nitrite and IO
of dioxane was stirred at 80C under a nitrogen atnosphere. A solution of
1.23g of g-3 in 20nl of di oxane was added drop w se. The m xture was
refluxed for 2 housleme& or cool i ng to roomtenperature 30nmL of et hyl

acetate was added. The m xture was washeg w thulsdne and dii edscand the
sol vent 25 evaporated under reducedy%rfﬁsdr e__T¥ cruyde p%%i s purified
o

on silica, yielding Toluene a 5

gl g2 Cl

Thiourca
Hy,O

/\ N ﬁn
—= 8
/ Isoamyl nitrite /( \ o
. HaN
LIAH, Dioxane 2 5
ol THF MeO

Gther o £3 OMe

g5
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A mixture of 1g of sodium methoxide and 10 ml of toluene was stirred at 0°C under
nitrogen atmosphere . A mixture of 1.9g of methyl chloracetate (g-1) and 1.1g of
methylformate was added drop wise keeping the temperature between 5-10°C. The
mixture was stirred for 2 hours at 0°C. After washing with water, the organic layer was
15 dried and evaporated under reduced pressure yielding 2-chloro-3-oxo-propionic acid
methyl ester (g-2).
A mixture of 2.4g of g-2, water 20m] and 1.75g of thiourea was refluxed for 2 hours.
The mixture was cooled to room temperature and 0.25g of norit was added and filtered.
A solution of 2.5N sodium hydroxide was added to the filtrate until ncutral pH. The
20  filtration yielded 1.23g (44%) of 2-aminothiazole-5-carboxylic acid methyl ester (g-3).
The mixture of 2.15g of isoamy] nitrite and 10m! of dioxane was stirred at 80°C under
a nitrogen atmosphere. A. solution of 1.23g of g-3 in 20ml of dioxane was added drop
wise, The mixture was refluxed for 2 hours. After cooling to room temperature 30ml of
ethyl acetate was added. The mixture was washed with brine and dried and the solvent
25  evaporated under reduced pressure. The crude product is purified on silica, yielding
0.54g (48%) of thiazol 5-carboxylic acid methyl ester (g-4).
A mixture of 0.54 g of g-4 and 10ml tetrahydrofurane (THF) was stirred at 0°C under a
nitrogen atmosphere. The mixture of 0.16g of lithium aluminium hydride and 5ml of



0.54g (48% of thiazol 5-carboxylic acid nethyl ester (g-4). A m xt %%0@2006
0.54 g of g-4 and 10m tetrahydrofurane (THF) was stirred at OC under "a
nitrogen atnosphere. The m xture of 0.16g of |ithium al um ni um hydri de and
5nml of 16 NOV 2006 WD 03/097616 PCT/ EP03/50173 -27- ether was added drop
w se. After lhour at OC water and 20% sodi um hydroxi de were added, and
stirred during 30 mnutes. The m xture was filtered over decalite and the
sol vent was manw®esdisby azeotropi que distillation with tdAGHERE/PIE| di ng 0. 3g
(69% of thiazol-5-yl-nmethanol (g-5). 5 Scheme H~L\ \ R~ \\/% ON ~L~ R~
\WW/ %/ | ON R NYI N5 R N R OHRA NH2 R2 OHR4 O NH (h-1) (h-2) Rg
G L \\ //Lo[:/::1 O\N RANNHS\ / RR G&7R4 ONH (h-3) RamJ N | Kb
Schene H depicts a particular way of preparing acetam de substituted

benzi soxazol es.  [letherwasadiles dsomwise. A@ebﬂa\ﬂfeﬂcﬂo%(%g‘dﬁﬁlbﬁnﬁéo%éo@rm bydipyidg were t he
procedures as deseAdddeshd bralxnyifg 30MinuiRe. TIRasik@ek Wistiltershb@f 8agiat whadb or i de,

or a functional anal oguy I ce .af.. i | am ne
and in a sol vent gﬁlgﬁgggs T?%Y%{bix%%é%ﬁﬁ&or%@%u@ﬁ ﬁ%@f‘[ gﬁ%&&é%?ga&é %@b‘g‘%o?or mul a
h-2. Said inter medbgebS#l-metanwl f9-Bt her be reacted with an amine of fornula
NRaRb whereby Ra and Rb are defined as the possible substituents on an

am no group in thacasdBdbl e R 2. 15 A nunber of internediates and starting
pqr cpal atd ons are knogn conpounds~ wu | e

materials used in the fogegoi ng} | \
ot hers may be pr epa/re\d accordi ngy t-/kmown r@t\hod | ogi e\ paring
said or sinilar cowpowrds: ?1’5 RO }\I’S 7
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Scheme H depicts a particular way of preparing acetamide substituted benzisoxazoles.
Intermediate h-1, prepared according to or similar to the procedures as described

10 above, may be reacted with chloroacetylchloride, or a functional analogue, in the
presence of a bage such as tricthylamine and in a solvent such as 1,4-dioxane in order to
obtain an amide of formula h-2. Said intermediate h-2 can further be reacted with an
amine of formula NRaRb whereby Ra and Rb are defined as the possible substituents

on an amino group in the variable R;,.
15

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

20  The compounds according to the present invention may also be prepared according to
the method as depicted i scheme .



20 The conpounds according to the present invention may al so be prepgsey 2006
according to the nethod as depicted in schene J. 16 NOV 2006 WO 03/097616
PCT/ EPO3/ 50173 -28- Scheme J CL80311 ORs | ON _-- ~-~PGIl p~/ INPpP\S
/I ~NRs d PG~Il I Ry Rp OHRe O S"al kyl s vky o 0-23-al kyl alkn N H 0-4)
0-1) R HG3) R\ MNPGRZIp~-N PG~p\ 1 / O+ 1 11 RS OHR 0 S alkyl
0-5) RZHRy Oo~ 0-6) R S-al kyl 01, SNg Rg 2) depro \' ORs \
NN R L~ O¥VO¥M N=\S/ N-NS 111 RROHRq O NAL‘%H%JI%SO R NA
Q@8) Rs Rs (1-7) R Re The benzisoxazole derivative j-1 may be reacted W th
chi orosul fonic acid and 5 subsequently treat ed with thionylchloride to yield
internmediate j-2. Said internediate j-2 ma 8he further reacted with
intermediate j-3 yielding an internediate 4 erein PG neans a suitable
protecting group such as for exanple t- butgélf carbonyl,. Said eagtlon may
be perfornmed in a apl E5%8| v qch as for exarrpLeRQ met hyI

t et rahydr of uran aNo Ibym presq;gce of ~ s ch as

triethylamne, 10 o3
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The benzisoxazole derivative j-1 may be reacted with chlorosulfonic acid and

5  subsequently treated with thionylchloride to yield intermediate j-2. Said intermediate
j-2 may be further reacted with intermediate j-3 yielding ar intermediate j-4 wherein
PG means a suitable protecting group such as for example t-butyloxycarbonyl,. Said
reaction may be performed in a suitable solvent such as for example 2-methyl-
tetrahydrofuran and optionally in the presence of a suitable base such as triethylamine,

10
g The intermediate j-4 may then be reacted with a suitable reagent such as meta-
chloroperoxybenzoic acid (mCPBA) or magnesium monoperoxyphtalate hexahydrate
(MMPP) in the presence of a suitable solvent such as 2-methyltetrahydrofuran in
ethano] thereby producing intermediates j-5 and j-6.
15

Intermediates j~5 and j-6 may be further derivatized with a compound of formula
HN(Rs)A-Ry yielding intermediate j-7 after a deprotection reaction. Intermediate j-7
may then be reacted with an intermediate of formula R;-L-(leaving group) in the
presence of a base such as triethylamine and optionally in the presence of EDC or an

20  alcohol such as t-butanol, and in a suitable solvent such as dichloromethane, thus
obtaining the compound j-8 which is a compound of formula (I}.

The compounds of formula (T) may also be converted to the corresponding N-oxide
forms following art-known procedures for converting a trivalent nitrogen into its
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The internediate j-4 may then be reacted with a suitable reagent sugh @& 2006
nmet a- chl oroperoxybenzoi ¢ acid (mCPBA) or nagnesi um nonoper oxyphtal ate
hexahydrate (MWPP) in the presence of a suitable solvent such as
2-met hyl tetrahydrofuran in ethanol thereby producing internediates j-5 and
j-6. 15 Internmediates j-5 and j-6 may be fiuther derivatized with a conpound
of formula FIN(RS5)A-R6 yielding internediate j-7 after a deprotection
reaction. | nMWr#skte j-7 nay then be reacted with an ﬁcﬁfFé'FWHTPate of
formula R -L-(leaving group) in the presence of a base such as
triethylamne and optionally in the presence of EDC or an 20 al cohol such as
t-butanol, and in a suitable solvent such a8%di chl or omet hane, thus
obtai ning the compound j-8 which is a conpound of faornula (I). The conpounds
of formula (1) nay-dsdope Yeihrexiduion rectionanaygepsdiyds @rmigd futEx resetingfthsy s
fol |l owi ng art - knowarting aaecialr«f forinala (D) erithen bpprgpratetofgavialoe inbrganit pergeide.i nto its

16 NOV 2006 VO 03036 IEROaA0H A2 e oo B Mer Sl dat o

reaction nmay gener e carri g react | ng _d; ting material of
formula (1) with ZEhprreehaialine mstahpgiopdes, e-§ soriya Rerexidhs poRIslE Pergxids: opr i at e
i norgani ¢ per ofi deppromiuprdrgaic feoxidesaapioapribysraxyacidpacioxs, e exalfg! i net al
or earth alkali ne,BpLalaBEs bR aSd ofhdb su%&%&ﬁ%eﬂ%n@&%&%ﬁeroﬂ%%ﬁcﬁggm per oxi de;

5 appropriate organi er oxi des may .conpri se peraqxy .aclds suc  for
exanpl e, benzeneééﬁhg’{fgg"rné%?aébo&‘éfp 1BHFH BPIGXAHERY g%‘%’e"olg'ﬁ’é’f%‘éq’i’é%"ﬁ‘oper 0X0i C
acid, e.g. 3-chl elkpihpdnpeemddeardm frertond hedragerekidep Sriblsabkemoire, fandxdsplee. g.
peroxoaceti C aci dyarefl1dvdr ANEHD 8L LMdiTnd Eheike, 1hdrbeamibhy le. NI AN REBREs d€-

Sui t abl e sol vents ar for ex e ter. |ower,  al kapol's, .e..q. ethanol and
The. 11 ke, - hydrieafRortuiing TsRERaE by Rafiohn o 8 G Gori AR cing Gihis® oS80

hal ogenat ed hydr oéelFdséms, e.g. dichl oromethanc, and nixtures of such

sol vents. The conpounds of fornmula (1) or any subgroup thereof are active as

inhibitors of theThpsaiRasE of fEMIR (9br Siylselgialipithsasf 8 @btivaas tohRithlk ¥f Bk Ot ease
enzyme. In parti Ciél‘o%as,e éng‘t?me 315a rgt?&rﬁ}{gﬁgﬁ as(qge {-IW ngeQSe(ehgym%.r Ir%‘é&m%ﬁé? QUP
nst_ nmutan pro NnzZymes,” nore’l

t hereof are active agai ease : i n {_)la’r I cul ar
resi stant nut dfdt EPYeguRdt fdemula{Dprany subgfaunstherprfgrerctive agaiar spuwany Y " or
alternatively "regradasnaeymaf marekft parfiuui easaniemeahr BV progeasetineygndss set by t he
comercially available H'V protease inhibitors. As explained 20 herei nabove,
exi st tng comrns‘lrmt Fhe Hﬁn}}éaﬂ{dﬁ‘&ﬁﬁﬁvﬂyﬁm Q{eFrﬁfi&lmé’sié_}_é%@@’%fﬁfH‘I@?ﬁtf)dté_ébééﬁtz tfﬂba g I me
agai nst a popul ati,on.o virus'in a i . e.reason, bei at under
pressure of the pFé@éﬁ?éb%¥?éorﬂﬂ?rf'f‘@’g?véﬁ% @Vp‘?rgfaesgé’g” R &Sfﬁtg;gl?etdhe

exi sting populZdt i dereinglfoveyeyising mmerpial ZIV pratgapeninkibigrs may lppse affieqivly evasase
enzynme, nutates i iR agiihd @ pegiflation 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, usually mainly wild type HIV protease enzyme, mutates into different
mutants which a far less sensitive to that same HIV protease inhibitor, Ifthis

25  phenomenon occurs, one talks about resistant mutants. If those mutants are not only
resistant to that one particular HIV protease inhibitor, but also to multiple other
commercially available HIV protease inhibitors, one talks about multi-drug resistant
HIV protease. One way of expressing the resistance of a mutant to a particular HIV
protease inhibitor is making the ratio between the ECso of said HIV protease inhibitor

30  against mutant HIV protease over ECs of said HIV protease inhibitor against wild type
HIV protease. Said ratio is also called fold resistance (FR).

| Many of the mutants occurring in the clinic have a fold resistance of 100 or more
against the commercially available HIV protease inhibitors, like saquinavir, indinavir,
35 ritonavir and nelfinavir. Clinically relevant mutants of the HIV protease enzyme can be
characterized by a mutation at codon position 10, 71 and/or 84. Examples of such
clinical relevant mutant HIV proteases are listed below in Table 2.



mutants which a far |less sensitive to that same HIV protease inhibitggndy 2006
this 25 phenonenon occurs, one tal ks about resistant nutants. If those
mutants are not only resistant to that one particular H V protease
inhibitor, but also to nultiple other comercially avail able H V protease
inhibitors, one tal ks about nulti-drug resistant H 'V protease. One way of
expressing the resistance of a nutant to a particular HV protease

i nhibitor is MEKPAY®Phe ratio between the EC50 of said HRFTEFHEHSe

i nhi bitor 30 agai nst nutant HIV protease over EC50 of said H V protease

i nhibitor against wild type HV protease. Said ratio is also called fold
resi stance (FR). Many of the nmutants occurri-®®% in the clinic have a fold
resi stance of 100 or nore against the commercially available H 'V protease
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rel evant nutant Hi pro eases are

03/ 097616 PCT/ EP03k#% these oggpoyds o Fﬁb‘gﬁﬂ wangta%%l d gsistapsiaspipg @neasboneor any
subgroup thereof shotantdiliVgirctesse singihg haeeenrlalnandri§0,beitayaanging(httvamd).1 @6 50,

?g?iecz Lt aﬁmlt :ﬁtst H?{u}/ﬁl R sdngb@?éﬁ%ﬁq@ 'be&«?c;tﬁfh%d@;oggﬁpaﬁ-t?cﬂﬁ?m%est drd 1B h&@ﬂoolﬁbrgcllfl .
(1) are those corrpB{ﬁ fb@) §‘8?”r’f‘§la§ale i‘}glst?’f\‘i?\ﬁrg‘ﬁw ﬁﬂ?"éf ‘Ei‘er“grg‘lngﬁgge@ ®8%ai nst  at
| east one 5 nut ant rahtmg petatandileand 2A.gind gveb arane aterdting antioCompauds efifbrynula

rangi ng between O. ﬁmm‘é(& FoldRENhtaNBY damitial BB ¥nd AiREHt BV PREARSAndhelbeRREn 30.

O particul ar ﬁ z gbre t he conpounds of fornula (1) showing a fold

reési stance agai 4 Past one nutant HIV protease ranging between 0.1 and
20, and even nore interesting are those conpounds of fornmula (1) show ng a
fol d resistance agBumtttheit fayaueable pharmapalegical prpartisss prteakdy theingetivgy betinseen 10
0.1 and 10. Due 't opfohieiahg J@Wﬂiﬁn&ﬁb@a&@%ﬁ?ﬂﬁ@@'goﬁhﬁﬁdﬂlmﬁ&ﬁdsé bRSmedEt i cul arly

their Bt vity 203 0slyfy PIRRERAYE.SL SRy PEOLSRSS PARIER: rfelly

mut ant HI 'V proteas
useful in the tlﬁeabhﬁh\f areslffOi ﬁhﬁiPWP'&lﬁa‘F%’f thesecpdividuais Ilbgﬂnﬂphﬁhaﬁ@nnogndsmﬁ@e
prophyl axi s of thep@sennidienticiumhssbe Usafubiafiertehtmehie vaairbuddanidialstiffectedr esent

invention may be u %qgg cted
W th viruses whoseagﬁ vilg%%{\lwﬁ&ge}hgt@r%% gg‘:gla%ti bWr ﬁ EI tﬁé(}irmﬁeﬂz%gt ease
enzyme.  Condi t i onSOMH{O0A WHigh m3¥ bp PrEvRY edt"Y‘ P IRPY SP%‘* BgiPbunds of
the present i nvenhwanlon,efsmtallﬁbdnﬂlwm:m|atm|dsvnas}ﬁ(s’(andibtbct pathbgenldirsrexvivasegt her
B?Z g?gggl cer gte rrzlg\r/;l’déﬁ%AlD@ AIDShysed &Haﬁ P{( pfo%}e@st. eﬁaaals@x (ARC)

iv A
di seases caused by™ P’@F?dgg?%ﬁgzggﬁsﬁscvﬁél %g m'i"?) Ngilzsﬁﬁf:secaliﬁea/bﬁﬁegf”é'f‘gﬁf ¥&hent i a

and nul tipl e scl er a%fos example HIV mediated dementia and multiple sclerosis.

The compounds of the present invention or any subgroup thereof may therefore be used

25  as medicines against above-mentioned conditions. Said use as a medicine or method of
treatment comprises the systemic administraticn to 2 mammal infected with a
retrovirus, in particular HIV-infected mammals, of an amount of a compound of the
present invention effective to combat the conditions associated with HIV and other
pathogenic retroviruses, especially HIV-1. Consequently, the compounds of the

30  present invention can be used in the manufacture of a medicament useful for treating
conditions associated with HIV and other pathogenic retroviruses, in particular
medicaments useful for treating patients infected with resistant or other mutant HIV
virus.

35  Ina preferred embodiment, the invention relates to the use of a compound of formuia
(D) 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



The conpounds of the present invention or any subgroup thereof may tg?&S(/%(%
be used 25 as nedici nes agai nst above-nenti oned conditions. Said use as a
medi cine or nmethod of treatnment conprises the systemc admnistration to a
manmal infected with a retrovirus, in particular H V-infected mamal s, of

an anount of a conpound of the present invention effective to conbat the
conditions associated wwth H'V and other pathogenic retroviruses,

especi al | y H Wop3s@ghsequent |y, the conpounds of the 30 FFEEEBRN7Hvention
can be used in the manufacture of a nedicanment useful for treating
conditions associated with H'V and ot her pathogenic retroviruses, in
particular nedicanents useful for treating-prtients infected with resistant
or other mutant HHV wvirus. 35 In a preferred enbodi nent, the invention

rel ates to the usemethodofisatrmartiscede agsorinted with muli-dswg resigtantudstpy sugdinfettoneof i n
the manufacture of cingiRmk adfilRierih®fo alridithdl Oned theeONEAetGe bRADAELE PN OF

di sease associ ated_w toh ‘{%{Jf%rl -u?a@%rresol stuagl;terr trovirus infection in a
manmal , in particu?’ogl?l‘q’liﬁ1 2O 3R, S Phe i nvention also relates to a
16 NOvV 2006 WO 03/097616 PCT/EP03/50173 -31- nmethod of treating a disease
associ at ed wi t h3 nuinanoteypyefereasl embadimentethe prgsantigvantipreretaresito the vy fasmplg (D

alglm;c ni st feri ?Ig) to amrmgrgwgrdup tﬂaﬁe@ﬂmttfaﬁagmfac@& cﬁfafn@afchﬁal]; mhgﬁiﬁr% ;ﬂgteéé@?ﬂotlﬂd
of fornmula or a_subaro .her eof . n other npreferr oglL nent , e
present invention ?5%3?%“5?’ '# %uél%a rﬁ_‘(s}%n té’fOt?aS?j’r%rg sgsp _tlr?LR_anglp“%ﬁge_%ngﬁﬁugﬁgEgher eof
in the manuf act ur eresitagf mysant prateass: infagpammgh indiofed yeth said resxosindse ingpprticlar HIV-
retrovirus, includirgro@iriut ant protease, a resistant nmutant protease and a
mul ti-drug regpstant nutant protease, in a nmanmal infected with said
retrovirus; in partj - r.avj f

enbodi nent, the pr ys%%g{pﬁ%%di %nrl]: E)((rﬁci;,{ilmgt)[t {gg H‘t%%"“%ﬁ‘é‘!“ﬁg'g'%%gg?‘%‘r"‘ ?n[jfea&ﬁr?qlagr) any
subgroup thereof i ff 3H&ubeEvatherefindhepanytasien f amsdicament for ikiliting rpigoviral
retroviral repli cepliation, iimvbidingirepdicatiop of £mbiiatiretafviras, rapticatibn 0@ sedstant usitant
replication of a rgeshahRNsistt M0 eplib&ioh OV MUB-d @ tSiAR nuBAtchGRNb GRT 1 On of a
mul ti-drug resistant . tz_.lg{{ retrovirus, in 15 particular H V-1 replication.
The conpounds ¢ tﬁaéﬁ‘g']faé i1 PRlP&% on may also find use in inhibiting ex
vivo sanples containing HV or expected to be exposed to H V. Hence, the
present conpounds Thagenipeunds efithe presenhiniyintion-nay gsodfgdrnise inrintabitiagiex viveui d sanpl e
which contains 20 @fnpiet cEMBRBE HEV of Sp&ctdiiitd bdle:Pbsel & BMNASAL, iR grbstht Al so, the
conbi nati on of an ant I r el ovir %Ied g%ﬁl{ﬂ andenglincaobrggo%mig 0:I1 ik hﬁ. Rre@gnt

i nvention can be uSEPHESIFEG S e Thus, Pine prese)ﬁ CAVEnt Mok g7
relates to a 20 orissuspected to contain or be exposed to HIV. '

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

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

30 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, PRO-542, BMS-806; fusion inhibitors, such as, for example, T20, T1249,
5-helix, D-peptide ADS-J1; co-receptor binding inhibitors, such as, for example, AMD
3100, AMD-3465, AMD7049, AMD345! (Bicyclams), TAK 779; SHC-C

35 (SCH351125), SHC-D, PRO-140RT inhibitors, such as, for example, foscarnet and
prodrugs; nucleoside RTIs, such as, for example, AZT, 3TC, DDC, DDI, D4T,
Abacavir, FTC, DAPD, dOTC, DPC 817; 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, (dapivirine),



product containing (a) a conpound of the present invention, and (b) @R@ &k
25 antiretroviral conpound, as a conbi ned preparation for simul taneous
separate or sequential use in treatnment of retroviral infections, in
particular, in the treatnment of infections with nmulti-drug resistant
retroviruses. Thus, to conbat or treat HV infections, or the infection and
di sease associated with H 'V infections, such as Acquired |Inmunodeficiency
Syndrone (Al B8)03@p76% DS Rel at ed Conpl ex (ARC), the 30 coffFFAH®IBf this
invention may be co-admnistered in conbination with for instance, binding
i nhibitors, such as, for exanple, dextran sulfate, suram ne, po]yanions,

sol uble CD4, PRO 542, BI\/B—806; fusion inhi-BD{ ors, such as, for exanple,
T20, T1249, 5-heli X, Cptl de ADS-JI ; -receptor binding inhibitors,
such as, for exarr;MUéC45*?&/(‘9I BiouC 7%3‘36‘536 DPOYGBIARCOBZ HPRGASE.ams) , TAK

779; SHC-C 35 ( SCiigiadolid®), S1SHEs @SAER@' dhttatddHAD, MV 50, V015038, RNAE H

exanpl e, foscanet d rugs 0 | e,
3TC, DDC, DDI, P%%I%sps“%ﬁj oty ‘Jbggﬁg’ggcﬁgﬁﬁfc&lﬁﬁ’ rﬁ‘}Icst o dEeEDRTI
such as, for examskample, m33ﬁmﬂa&3%ﬁ6?%erlyhlblmwcb as, Soremarmple, Lf7(9890§xarrpl e,
nevirapi ne, delsavilr 11983, S-1860 piot@znhibitoad) Sucl-af ] for ik Bbié, tarptehair 4A@ brodh@Vi I i de,

TMC- 125, TMC- 120, e
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cal anol i de A SJ- PBEBAVITERG 534"9 8%, HererayinTAGE]76MRozeBRYIn, RRATS

i nhi bitors, such a&NI-A7oyL7etidpLe564BPLCIRY50, PD1B3RPD1THD6] HDil?biQSpr S, such
as, for exarrpl e, . 2 S LR ten uch as, for
exanple, L 708906 P@%@?ﬁ%’é& PNﬁ?rZGBB Plf)l\?gf%eﬁiaérll‘ﬂa alpi%iolg 1§0659th as, for
exanpl e, anpr elr?angYc%MimB’i‘ H@rs’ E§W8f°1 PR TakATRN0s PEYNOMTABNFavyi |

i ndi navir, |opinavir, palinavir, BM5 186316, at azanaV| r, DPC 681, DPC 684,
ti pranavi r AGL778he cwEiEnaion may w&esasembvimsynemieﬁa, whef@d3nd] L756425,
LG 71350, PD161374nfe&mg£g§ﬁg@sso€Q;3 §35oms BRIEEA o UhEEAMRy ik 140135,

TMCl 14, maslinic aﬁ & I'ycosyl'ation i nhibitors, such as, for
exanpl e, casta&o Pipeisd coppigieno; i r| myci ne. The conbination may in some
cases provide synergistic effect, whereby viral infectivity and its
associ at ed synpt orfke pempayedsf gheermsest inveniios e elsa bs gdministered i, combinatiani withnat ed
conpl etely. 15 Themgangeddumsorok.gf, BRppiees aiti-humeniphs iter@ion ahtindRelL-2,

admi ni stered in couy; &?ﬁé e%ﬁeﬁ%ﬁrbgltérm%@ﬂgqmi ﬁ'ﬁlf?{]‘c%ne%%vnﬂ antll:ticggﬁgﬁr m ne,

anti-human al pha interferqn ant ine en

i nterferon al pha, PaMaMidHIEIsOIQsHE) Yﬁ%’cﬂﬁs (&t T Jpequiatqreofgytokingse thempkia
i sot hi orate) c30t okharesploes tgerecimeg CURoY o Fatrroorees (g gx;ot,\dkhqnmsne) tdmmbkmﬂaes or

combat, or eliminate HIV infection and its symptoms. Such combination therapy in

different formulations, may be administered simultaneously, sequentially or

independently of each other. Alternatively, such combination may be administered as a

single formulation, whereby the active ingredients are released from the formulation
25 simultaneously or separately.

The compounds of the present invention may also be administered in combination with
modulators of the metabolization following application of the drug to an individual.
These modulators include compounds that interfere with the metabolization at

30 cytochromes, such as cytochrome P450. Some modulators inhibit cytochrome P450. It
is known that several isoenzymes exist of cytochrome P450, one of which is
cytochrome P450 3A4. Ritonavir is an example of a modulator of metabolization via
cytochrome P450. Such cornbination therapy in different formulations, may be
administered simultaneously, sequentially or independently of each other.

35  Alternatively, such combination may be administered as a single formulation, whereby
the active ingredients are released from the formulation simultaneously or separately.
Such modulator may be administered at the same or different ratio as the compound of
the present invention, Preferably, the weight ratio of such modulator vis-a-vis the



20 the receptors thereof (e.g. CCR5) or hornones (e.g. growth hor rmni%]Nbgz{m
aneliorate, conbat, or elimnate HV infection and its synptons. Su
conbi nation therapy in different formnulations, may be adm nistered
si mul t aneously, sequentially or independently of each other. Alternatively,
such conbi nati on may be adm nistered as a single formul ation, whereby the
active ingredients are released fromthe fornulation 25 sinultaneously or
separately. Tweozempéeunds of the present invention nmay aPSBEK&SH#H ni st ered
in conbination with nodulators of the netabolization foll ow ng application
of the drug to an individual. These nodul ators include conmpounds that
interfere with the netabolization at 30 cyteshronmes, such as cytochrone
P450. Some nodul ators inhibit cytochrome P450. It is known that several
i soenzynmes exi st ofompgundof the peesqd Bigention émesfulajgiicempquad ofthe pretentingentia s 3A4.
3'4% onay i hi san EXBITHH 18w marepRsisthind o reib iﬂE% a«h@w%r,z@!ithmy\mv katio ist:)m@&hr one

. Such conbi nat i on r. n ¢ rmul ati ons, may be
adm ni stered si rmfl gﬁé%%@%?%é’e%%%ﬁé gse{ﬁog)pg)oﬁcﬁndependent |y of each other. 35
Al ternatively, such conbination may be admi nistered as a single fornulation,
wher eby the achi vEeipryens eorepundsaame thugbeusekin apimsts prafsrablyimmermals and in
simul t aneously or gmepakidhans SPhdimbiROEaR el se M Ynifereadih Hiesheth@Gr & thé he
sanme or different Pl %to 12S awu?i glop%%%lq] of the present invention.
Preferably, the V\IEI(jIh AT or S modul ator vis-d-vis the 16 NOV 2006 WD
03/097616 PCT/ EP03/ 50173 -33- conpound of the present invention
( nodul at or : conmpounbhupfthe pigsepfriwgatian religgetvphesapcquical prepargions wiyel as astiyee
pref erabl e t hel( atdofstinfentt contalf ah effitive dosd dfableyst bicoftiat dophiiidd ofiBrmaila (1) iaver
mpre suitably the g0 Sdnd) pRlmbQUBLy RudRBuPHERRRG AHOMRBHAS hEN { huS
be used in animals, preferably in mamml s, and 1 n articular 1n humans as
phar maceut i cal s pethaugceytical prepprations noimally epngind b bt weight ohacompoprd off
phar maceuti cal pr efoanddt {(pridhe phirosseutitabprepaesiont can by preparahin m@laahe gndven per
B Tective doge pi ot e of Il E T or 88 hliRectat PG U ERURPBHUED: 1 on
to customary phhr n8eeEST M8 P‘Feyori"?ﬂ’i%%’ttl}‘g8"38‘8%#165%%“’%1%“&6% éqdzi’fia@‘éj.‘ar%e
phar maceut i cal pr egpdribiddsiveds inmombpitatign withhatizr phadmdcetticab@%iy sempenrghtarof a

conmpound of  for Muhdughiihto s KiRaLM RAMBERLE Ak ciPdBRA feH WHIth @A theRBe He@RAs €d 1N
a manner known pe se ne, of Sn‘f Faor this purpose, at

r t 0 ill in the art...
| east one of a con%'SWﬁeuﬁfﬁfl%}rmﬁ% ae(jlcjn,e oi}éﬂ?g'algt%eg?m%th one or nore solid
or liquid pharnmaceutical excipients and/or auxiliaries and, if desired, in
conmbi nati on wi #h ofteeracetislpRbisl oz 2 emnoped ace0rPBg e inyendion pandigght into a
sui tabl e adm ni st raitviistertdorallg padmsalle efzointrawshiusly, eaally bg hhbetidsed as a
pharmaceutical in Quen) HHAkREaMink¥Rhioh bORY YepBRfhih B individual case, e.g., the

particular course of the disorder to be treated. Oral administration is preferred.

25  The person skilled in the art is familiar on the basis of his expert knowledge with the

——

auxiliaries which are suitable for the desired pharmaceutical formulation. Beside

solvents, gel-forming agents, suppository bases, tablet auxiliaries and other active

compound carriers, antioxidants, dispersants, emulsifiers, antifoams, flavor corrigents,

preservatives, solubilizers, agents for achieving a depot effect, buffer substances or
30 colorants are also useful.

For an oral administration form, compounds of the present invention are mixed with
suitable additives, such as excipients, stabilizers or inert diluents, and brought by means
of the customary methods into the suitable administration forms, such as tablets, coated
35  tablets, hard capsules, aqueous, alcoholic, or oily solutions. Examples of suitable inert
carriers are gum arabic, magnesia, magnesium carbonate, potassium phosphate, lactose,
glucose, or starch, in particular, corn starch. In this case the preparation can be carried
out both as dry and as moist granules. Suitable oily excipients or solvents are vegetable
or animal oils, such as sunflower oil or cod liver oil. Suijtable solvents for aqueous or
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20 Pharmaceuticals which contain a conpound according to the inventig@Rdidos
be admnistered orally, parenterally, e.g. intravenously, rectally, by

i nhal ation, or topically, the preferred adm nistration being dependent on
the individual case, e.g., the particular course of the disorder to be
treated. Oral admnistration is preferred. 25 The person skilled in the art
is famliar on the basis of his expert know edge with the auxiliaries which
are suitabl e wamsretis desi red pharnmaceutical fornul ati on. PEEPHE3s0| vent s,
gel -form ng agents, suppository bases, tablet auxiliaries and other active
conpound carriers, antioxidants, dispersants, enulsifiers, antifoans, flavor
corrigents, preservatives, solubilizers, agents for achieving a depot

ef fect, buffer substances or 30 colorants are also useful. For an oral

admi ni stration f orlephdigsplotiond sreafater ethapelesigartsolutivngmrimixturgs bempfked wit h

sui tabl e addi ti vepolyeiglneGyRKkah®p&irspylent 2iytdid &6 hSo Aefill BEfidthed blnlifdHes for and
brought by neans Tyt e gust opary et hods into the suitable adm nistration
forms, such as tablets, "toated 35 tablets, hard capsul es, aqueous,

al coholic, or oily solutions. Exanples of suitable inert carriers are gum
ar abi c, magnesida, Fenghedingphseanbayeape adposrgdon, fbe pittys porapands, ddesrse with

gl ucgse, or s:j archtt;e duﬂg{tﬁ@éstdlﬁbﬁxﬂ? xheee@csr@u@_taafahbinzleﬂl, &ﬁﬂ]ﬁﬁ&@?&gftﬁh@ plrepar ation
can be carried out_.ho a ranul es. itabl e ai

oxei o ents or sl el ulioh; ool Rlohineih Winfion S ARl b 1
or cod |iver oil. famuagblcan glen Redyppdilized anddardpephilizatesidbtaimd usedofr exampli3tn97616
PCTI LP03150113 - 34he prbductisi dfénj@ibiibr infasiotrepanaiony. iSu&&HImsmNems Sx'é?taf mfilﬁl'plﬂi ons,
or mxtures thgre et .S are
) 5o usetul actt untR IR o ERE KRS SRRk, GFHBABIERT ol 20
subcut aneous or i REHYEHRILER OHNANS P1CH 2P BIHCOSE Pramapatq] yRIutioN oS aItiVElY  desi r ed
W th the subst anaéstuessfiberearipust Jobreed orentteh as sol ubilizers, enulsifiers or
further auxiliaries, are brought into solution, suspension, or enul sion.

The conpounds of  d,@iHRbrrhdcduticATordlufBoRol MBRaligFH 1REn] SGclo¥QPh | 1 zat es

obt ai ned used,,, for exan‘gl e, fp(jr ltthe production of .inj ?ﬁ}tl on or .1 r}f usi on
preparations. Sui tSRBYEH G FEqRIIC, Splutions, ShspELsigRs Premulgonsof e compruads gt g cal

sal i ne sol ution orforaiuiedbair theirghygiolegitaiin tsllerabiy wjisin olpharglagauticadly acceptabladdi ti on
al s? sugar f sglhut | QBFert kakn i@%ﬂﬁ{lcﬂ@ﬂ@ﬁe@br anfgﬁﬂiré @su%%bﬂ%ﬁﬁ@@rcq@?etd_?ﬂhéler natively
m xtures o e various. solvents.mentioned.  Sui e [ eutl ca

formul ations for gﬁrn[%uga?'g? r é‘ta?sg r%a?ltﬁor{gﬂ?é%"garmn? t%fr p}é%rr"(%csegﬁ%a?%ugﬁﬁﬁ'? S's“%fr Yys are,
for exanpl e, sol utshidiantsseraiatiass yWstabiizenes willass pepellant ushp pigaUatiost

formula (1) or20t heustorphiilg cantaigitioedctive dopipeuralih € canabrtiationfran pipasximadyvilaal |y

acceptable sol Venpy, gifRicas: iR aRAbRkRLAY 2%y wight Xt ur e of such

solvents. If required, the formulation can also”ad ionally contain other

har maceuti cal auxiliaries such a
P th order to enhance the solubility and/or the stability of the compounds of formula () in

pharmaceutical compositions, it can be advantageous to employ o, B- or y-cyclo-

25 dextrins or their derivatives. Also co-solvents such as alcohols may improve the
solubility and/or the stability of the compounds of formula (1) in pharmaceutical
compositions. In the preparation of aqueous compositions, addition salts of the subject
compounds are obviously more suitable due to their increased water solubility.

30 Appropriate cyclodextrins are ¢, 3- or y-cyclodextrins (CDs) or ethers and mixed
ethers thereof wherein one or more of the hydroxy groups of the anhydroglucose units
of the cyclodextrin are substituted with Ci.¢alkyl, particularly methyl, ethyl or
isopropyl, e.g. randomly methylated B-CD; hydroxyC,salkyl, particularly hydroxy-
ethyl, hydroxypropyl or hydroxybutyl; carboxyC; salkyl, particularly carboxymethy! or

35  carboxyethyl; Ci¢alkyl—carbonyl, particularly acetyl; C,_salkyloxycarbonylCi.salkyl or
carboxyC.salkyloxyCysalkyl, particularly carboxymethoxypropyl or carboxyethoxy-
propyl; Ci.salkylcarbonyloxyC, salkyl, particularly 2-acetyloxypropyl. Especially
noteworthy as complexants and/or solubilizers are B-CD, randomly methylated B-CD,
2,6-dimethyl-B-CD, 2-hydroxyethyl-B-CD, 2-hydroxyethyi-y-CD,



surfactants, enulsifiers and stabilizers as well as a propellant. Sughn@ev 2006
preparation 20 customarily contains the active conpound in a concentration
fromapproximately 0.1 to 50% in particular fromapproximately 0.3 to 3%
by weight. In order to enhance the solubility and/or the stability of the
conpounds of formula (1) in phar maceuti cal conpositions, it can be

advant ageous to e a-, - or y-cyclo 25 dextrins or their derivatives.
Al so co-sol veﬁ'f’émg%’@ﬁ as al cohol s may inprove the sol ubifMPaRd or the
stability of the conpounds of formula (1) in pharmaceutical conpositions.

In the preparation of aqueous conpositions, addition salts of the subject
conpounds are obviously nore suitable due t®3Xheir increased water
solubility. 30 Appropriate cyclodextrins are a- cycl odextrins (CDs)
or ethers and rrixe%fl01y PHEFPYHeP 8Bt (2o QWF%@P&WH%F:QY B if REtERAr oxy
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car boxynet hoxypropyl or carboxyet hoxy- propyl :

oy 30 compiie LY SRR g et BB 1
y ubi

o M 5 o npslodin ST e lae o ies Boeh 0B el i B /L AT )

2006 WO 03/ 097161 6forutiatimg d¢seihicd Sherehpare Yith gtifeneglnacbyningrydi@s, thaylare equally

(2- car boxymet hoxy) ptegiig foBfofhllatRiddhd ddmpaunds wh@,sreseanm&ﬁ&xme Ednhutaticis CD

(2-HP-0-CD). The t 0 tri erl atives wherein
at least two 5 cyc?ocfe%l ﬁlﬁﬁe%arcgmwar Ss}%b@fgroraq RS A ‘y%mp(ﬁ'is??erent

s are et
groups such as, fofntiEspgphss éCthe Hggmdtsszt,/a FE%W argpint H%?YG&@?@‘FHWTMAW“WG
interesting way of thkr@sfaslaablubitizer, 0 afuicosseRidicamsipmindsull IuRicatienaidiaan W th a
cycl odextrin orca e 31.
Al t hough the R) f%‘?%‘ﬁgﬁ %’(rﬁlserjgﬁét% @FE:’ lﬁﬁgﬂwﬁﬁ%‘gl&&tﬂc%ﬁ Sl‘%mpﬁrlmgctl ve
i ngredi ents, they Srmulaifnsmey absebeiepdersdmprs erletabls by adding B “Pf‘Fé“ ounds of
t he present i nvent ameptablhavebonarudngior 8mors. descri bed therein are particularly
suitable for oral adm nistration and conprise an antifungal as active

ingredient, a suff o&bﬁ&hv@muwaysqé eﬁmﬁx@{quﬁxll.f,a dmercoﬁpaﬁqas yatkd ;)fé‘sentt her eof

as a sol ubiliz ueoys aci and an 15
al cohol i ¢ co- sgﬁveﬁ‘t"ﬂg ﬁ%ﬁ“*’ PERET éc%ﬁ’os\%’f’&ar? ?ti“’écf@?%&q\t"’gt f‘@gi%
conposition. Said 93/%%3&&@’(*4\6%2 dé’?’@87%@1{4,@#%@0819@@&@&!561%@%@@ by
addi ng pharnmaceutically acceptable sweeteners and/or flavors.
More in particular, the present compounds may be formulated in a pharmaceutical

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

The term "a solid dispersion” defines a system in a solid state (as opposed to a liquid or
gaseous state} comprising at least two components, wherein one component is

30  dispersed more or less evenly throughout the other component or components. When
said dispersion of the components is such that the system s chemically and physically
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

35 bioavailable to the organisms to which they are administered.

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.



O her conveni ent ways to enhance the solubility of the conpounds of #&RrROV 2006
present 20 invention in pharmaceutical conpositions are described in

W)- 94/ 05263, WO 98/42318, EP-A-499, 299 and WD 97/44014, all incorporated
herein by reference. Mre in particular, the present conpounds nay be
formul ated in a pharmaceutical conposition conprising a therapeutically
effective anount of particles consisting of a 25 solid dispersion conprising
(a) a conmpoun¥Od¥élérula (1), and (b) one or nore pharﬁﬁE@ﬁ? 8Py
accept abl e water-sol ubl e polymers. The term"a solid dispersion” defines a
systemin a solid state (as opposed to a liquid or gaseous state)
conprising at |east two conponents, mherein-@he conponent is 30 dispersed
nore or | ess evenly throug hout t he ot conponent  or conponents. Wen said
di spersion of the BFIchIbe;pelyZeE B mfﬁcleﬁéwe%etl@ﬂ#wspwﬁ#@quwand

physi cal 'y uni f or apparentydsrogiyrod liso 100mataghvdist dissolved irsd 2 Yeaqudounsudutiph asx*@s
defined in therno- .4 gﬁnlcs, such a solid dispersion is referred to as "a
solid solution” Soll solutions are preferred physical systens because the
conponent s thereln are usually readily 35 bjoavailable tgo the qrganisns to
which they are adnPifesedpag:s Ralymgs 0 r?xaprapséﬁ&t@#csﬁﬂosaw&* frpri ses

di spersi ons whi ch HIPMGtasmglamed@eyldegeedflsub@tntgtimdtomihauﬂs&ﬂmaﬂm&mmndmns Such

g'ofrBrG.r gleox an tehgﬁhycﬁa@mosﬁlnha{ar@msinﬁhyﬁ&@hwat 0. B'ﬂofa‘%d%‘gt{)g? b o
The wat er - sol ubl e bﬁW%oﬁy fiT‘?éeepNﬁ’g\/‘lbrstétPté‘g’ r}lgsé‘b&‘ﬁémaegﬁfl %ﬁ"gﬁF ?ﬁlﬁ % hat
has an apparent vewopgirtsyntebr dnhydraghgoprPmitof thiheelludhise m@lewid Hydroay-gropylaqueous

sol ution at 20Gy Sgblal BitutionRERrs @F 1he dveri@t GhimSe bitRbIes WWﬁesoﬁaeewhmh
hydr oxypropyl methyl cel | xy degree of

substitution from %Su?aciuicll OﬁFSacﬁﬁgkﬂ'tdrwcl%osﬁHNP%HR%?Q?ISSerg"?al 5 nol ar

substitution fromabout 0.05 to about 3.0 are generally water sol uble.
Met hoxy degree of dhbearticlages éafinediieseinabpye qap be prorareddy s prrepringfa splid hy| et her
groups present per d@pdmich THeldMmpEnetifd) dnd@Hen bptonai®) dritdmg er ﬁﬁlh@Ctﬂitﬂlsperswn

Hydr oxy- propyl 410 %&%te%lﬁﬂil}ek%&t' r%%n?%%h&gsé] rﬁ‘ﬁ% ﬂlgn{LH"éQﬁﬁs mol es

of propyl ene OXIde ve react Ucose unit of the
cel I ul ose nol ecul eSPr%‘érY‘ﬁ&P‘i‘q%"@Q“'&‘éﬁpﬂré?‘?”ﬂE‘GltﬁétFL@PﬁzQB'B%E‘ef?&”ﬁ ‘be prepared by
first preparing a solid dispersion of the conponents, and then optionally

grinding or mlling madydtrter spensinent to fd]ﬁluldarthqu&ente:oimpmmem tigxfosi of or

preparing solid di ﬁ%ﬁ;ﬂla&wm{w@a HQfaE@rh&dlﬁéﬁa&dé?de@Bmth%Bﬁr?a%e bt agNd
sol uti on- evapor. t1on

conveni ent to for nﬁ'?‘gut“és'ffﬁ%e’ﬁ e’ggﬂ?m%ﬁ{%ﬁﬁ Vefaﬁe aﬁtéd‘? %?erﬂqg%s mﬂbh@@&?‘u cles
whi ch have a sur f atleefuhsdifice arodifigrsrdsticvsd ta ineludpthdsg adbich pbysiselly adhergito the

surface of the antiretroviral agent but do not chemically bond to the antiretroviral agent.

Suitable surface modifiers can preferably be selected from known organic and

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

Yet another interesting way of formulating the present compounds involves a

30 pharmaceutical composition whereby the present compounds are incorporated in
hydrophilic polymers and applying this mixture as a coat film over many small beads,
thus yielding a composition with good bioavailability which can conveniently be
manufactured and which is suitable for preparing pharmaceutical dosage forms for oral

administration.
35

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

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



20 anmount sufficient to maintain an effective average particle size @f Nb9S0s
than 1000 mm. Useful surface nodifiers are believed to include those which
physically adhere to the surface of the antiretroviral agent but do not
chemcally bond to the antiretroviral agent. Suitable surface nodifiers can
preferably be selected fromknown organi c and 25 inorgani ¢ pharnmaceuti cal
exci pients. Such excipients include various polyners, |lo ar wei ght
oligomers, na@®¥¥*’Hfoducts and surfactants. Preferred sgkpgg%g&#%difiers

i ncl ude nonionic and anionic surfactants. Yet another interesting way of
formul ating the present conpounds involves a 30 pharnaceutical conposition
wher eby the present conpounds are incorporat in hydrophilic polynmers and

&
applying this mxture.gs a coat film over ny smal |l beads, thus yielding a
composi tion wi t h GBEIE B&pITPasIcE AT S0 heve GRrar fngnsioas and
manuf act ured and wiinuiess. Examples gbsush fugieripls ane aelymgrsphergmicaibstincst, ongadage f or s

for oral adm ni st gakthfRs, akbsa&hinGled Rferi¢ANR th&eof( @) a central, rounded or
spherical core, (b) a coating filmof a hydrophilic polymer and an

antiretroviral age and (c) .a seal-coatin I I r...Materi al

SUi tabl o f or ussabbesanaet e R AL SeeFulls dation BB sobiett vreBalon 16
NOV 2006 WO 03/ 09#@1e: ikeT/ EP03/ 50173 -37- materials are pharmaceutically
acceptabl e and have appropriate dinensions and firmmess. Exanples of such
mat eL i al 3 are gohymtﬁer_aﬁﬁé@troﬁﬁﬂlpﬁes?ﬂ b&&r_iil_iﬁﬁ e8ncer@s aafﬂ b@ogn@masaoa@ﬁgﬁg a and
saccharides an erivati r 0 m.ni,stration .may
depend on the cond{;c{r?pghn%‘ﬁsf?rh'gﬁs@g? %'}:%T‘Q.uegqéﬁgtg“feggﬁs%% @ séar?&arfl ﬁlgrefﬁff%tel T ®Anot her
aspect of the PP es®fitor psiwseler dmmindieche #hility ofg potestial phpmareviival tooplibit Big a
conmpound of for mul profedse, HIV growoiboth, afhisespectve tHelfivertieh msy findSkagdar d or
reagent ina 10t . rmning the ability of a potenti al
pharmaceutical to ?ﬁh?%%g&%% ngﬁ@gggg H 'V growth, or both. This aspect of
the invention may find its use in pharnmaceutical research prograns. The
conmpounds of the pFESORmPowndyahifs irsebiAvaEon B ge ticd shelisaetyRic ©sisse st ance 15
nonitoring assays, r_nsmitnhingssskymmwm a_isémowi_nienan!binm 8A3)S, in ithe clihieal mwfgegaﬂt of
management of  resjglaie e ARLEAUREAEs FLERATRS A PiflcuBaly il rdisRald i cul arly
useful resistance nnEglorgE .sgstenpls a reco |n&nt a&saxﬂ#go¥€ as the
Anti vi r ogr amrm Th@mw_ﬁ?$§£M8UP_ﬁWWF'§mﬁmﬁﬂr YN 31 AFYEPE M gh  Bhr oughput
second gener ati on, Antivieograti n e highdsanjorpaieg; highthrongbpt secondi ganetiondi | i ty,
especi al l'y viral sussgihdnbhdsdyitiat chOmédigre 20cHABIMOY Bpsciflly VirdBsuReSiARY, to the
Fnvention. (Hebh 0%, Ko 8f oBRE RIS Mieni¥h. ittt €@ Bethune MP, Miller V ez al.

Antimicrob Agents Chemother, 1998; 42(2):269-276, incorporated by reference).

Interestingly, the compounds of the present invention may comprise chemically
reactive moieties capable of forming covalent bonds to localized sites such that said

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

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

The dose of the present compounds or of the physiologically tolerable salt(s) thereof to
35  be administered depends on the individual case and, as customary, is to be adapted to
the conditions of the individual case for an optimum effect. Thus it depends, of course,
on the frequency of administration and on the potency and duration of action of the
compounds employed in each case for therapy or prophylaxis, but also on the nature
and severity of the infection and symptoms, and on the sex, age, weight co-medication



Anttm crob Agents Cheniother, 1998; 42(2):269-276, incorporated by 16NOV 2006
reference). Interestingly, the conpounds of the present invention may
conprise chemcally reactive noieties capable of form ng coval ent bonds to
| ocal i zed sites such that said 25 conpound have increased tissue retention
and half-lives. The term"chemcally reactive group" as used herein refers
to chem cal groups_capable of form ng a coval ent bond. i roups wll
general ly be%?é{%?géﬂfn an aqueous environnment and wil | u?gg]ﬂd;%@ég car boxy,
phosphoryl, or convenient acyl group, either as an ester or a m xed
anhydride, or an imdate, or a naleimdate thereby capable of formng a
coval ent bond with 30 functionalities such a¥-an anmino group, a hydroxy or a
thiol at the target site.on for . exanple.bl ood co ents such a | bum n.
The conpounds of tﬂ@"ﬂf*“é‘g‘é’ﬁfesmw&??ﬁsg’ﬁlhema’b@ W%@&et%atﬁi?@i%va@%grt ¢
derivatives t her eotherapy fsoruie oranjphplatties Cusfemartln dte dafly dése ops esmpotndadifpowlads or
of the physi ol ogi cay in¥hd @bdralthBist@ichtSa pdtiBRIBHbxitndely3B aeﬁght?s gin?rt@d

e

&n
depends on the ind|vidual .case. a ustonary,. i tolﬁ$ ada o, ,the
conditions of the ’%Bﬁ rﬂﬂﬁfmégégggb?ﬁ%ﬁm% iﬁﬂ%#@?%ﬁ%f? ﬁH@CRFanBEWﬂS, of
course, on the3frégeondiyide infuiseverilse g 4ve. direea atifonn indivadupbdosescy and durati on
of action of the conpounds enployed in each case for therapy or
prophyl axi s, but afsOpRéwihERbBAkM R coBRRinG&f Eorivuls (DfwHidhevdrdproykddIBIIWHe:

synptons, and on the X, wei o- nedi cation 16 NOV 2006 WD
03/ 097616 PCT/ EPOS?‘?(??%@@‘%?&&&%O S?Q"?i‘ieg'i dual responsiveness of the human or

animal to be treatgeghapgd on whether the therapy is acute or prophylactic.

Customarily, t dar Ty dose of a co und of formula 1) n,the case of
it i ot rat | on o GomMRBE ﬂgpvé;@fifﬂ PR preparei Pinap timelrdeq ek ipd ®
preferably 3 ng toat®vs Ifno spmeockimyarydaindiseted gheicampeusd dupresantiah & récpnin of  an
i ndi vidual 5 dose, mg#ureli vi ded into several, e.g. two, three, or four

i ndi vi dual doses. The follow pg tables list the conmpounds of formula (1)
whi ch were prepared fol |l owm
10 Conpounds of the present d
descri bed above. Iijff siér edchem si

#pargd. according to the methods
s. yndi cated, the conpound is

present as a racemc j| m xjure. | OPNNII NH2 O OHH CH3

=3
Rai N @ NH,
oH Hs
CH,
No. |R. Synthesis Salt
1 ol ? c.l -
¢
2 Q c.?2 Trifluoroacetate
{
' Hah o,

3 . c.2 Trifluoroacetate
e
"
C
5 OM“"’\ c.l Trifluoroacetate
0.

7 ’]‘L"X/Ej\ c.l Trifluoroacetate
8 o




No. R' Synthesis Salt 01 c.l - 2 -- - ¢.2 Trifluoroacetate HN CH ?6%10\!291}
c.2 Trifluoroacetate H 4 - pO-- c.1 - ¢c~ 5] >A0 CA Trifluoroacetate 65
%c.2 - N' 7 Cl2 c.1 Trifluoroacetate 16 NOV 2006 WD 03/097616

PCT/ EPO3/ 50173 -39- No. Ra Synthesis Salt 8 c.2 - _KaS9c.2 C C%10 0.1
- H 11 c.2 \ pcH-c Table I b The foll ow ng conpounds are made accordi ng

to or anal ogous to any one of the above nentioned synthesis procedures Mr

a$ x i /11 CHVO&We@ 5 ~CH3 No. R' 12 - NHCH3 PCT/EP03/50173
-39.
No. | Ra Synthesis Salt

8 Q. ¢2 ]
: W o
9 . c.2 -
\d’l,/

o
N H
10 2 el -
aES
,

11 c.2
LN

CHy

CHy

Table 1b

The following compounds are made according to or analogous to any one of the above
mentioned synthesis procedures

& v ” Ra
| 2 Ch
OH \<
5 CH,
No. | R,
12 | -NHCH;
13 -NH(CH3),

14 | 1-pyrrolidinyl
15 | -NH-CH,-CH>-(1-pyrrolidinyl)

Antiviral analyses:
The compounds of the present invention were examined for anti-viral activity in a
cellular assay. The assay demonsirated that these compounds exhibited potent anti-

10 HIV activity against a wild type laboratory HIV sirain (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

15  various concentrations of the inhibifor. 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



13 -NHCH3 2 14 1- olidin 1 15 -NHCH2-CH2- |- rrolidin ) Antivirglnov2006
anal yses: The conpounds of the present invention were exam ned for
anti-viral activity in a cellular assay. The assay denonstrated that these
conpounds exhi bited potent anti 10 HV activity against a wild type

| aboratory H 'V strain (H V-1 strain LAI). The cellular assay was perforned
according to the follow ng procedure. Cellular Assay Experinental Method:

H V- or nock-Wapuwfds M4 cells were incubated for five #aYEPBHhe presence
of 15 various concentrations of the inhibitor. At the end of the incubation
period, all H V- infected cells have been killed by the replicating virus in
the control cultures in the absence of any-4mhibitor. Cell viability is
measured by neasuring the concentration of 16 NOV 2006 WD 03/097616

PCT/ EP03150173 - 40MTH@Eyellawy adtéronlublpietigrolivn| dyp thet is eonvetesth amirdigewatérat i s
converted to a puripidfuble\Rinizan inMEahitiehénhdfi® bMMAR cell$lorih) €UFBnsOGHARMbA & 8¢
living cells only. Uitons,sol ublcl | g?tvb.ﬁ{: 0of0 t h?t rr—i)%uLtl n%ﬁlori{gzan crystals
wi th isopropanol, EHE D LA ENCE 25 T HE p§é’f”3ﬁj Bihal‘%r ORI POreH 4t 540nm  The
val ues correl at e dnerifotedypt $49nmh dhevakyss coresflate divctiyytodld numbse efdivimgaellsg i n t he
cul ture at f t hﬁ 5 Orm@ihingin b cilfue 4t thé@olflytidu vT keive @By indubatidnD T }n}lmfbit&ry
activity of the co | L US- was
xpr essed  as Ecsoeny EAERaNR Ebnitled dnd UM BEFENE oSS bl
conpound requi r ed BECspAdELer Thewsvalies rprssenitag gaeunt ofdhe comppundiequired s f rom
t he cyt opat hogeni cprekétesovs anll S0%arespedtively, of TheccellOidm thie\cytopathidaenic efffonafiite Was

measured on the = ey I ves) '
represents the cgﬁ@}é'ﬁ't ?gﬁ%iﬁlgo@o%gﬁ%g%ggﬁ%P%_%géi%ﬁ%f(gﬂﬁ?c t,gielsa\é@o‘ h of
the cells by 5b¥% CrRESEEpHCt oy YRish prERents thsepnoeptstion ofsosppnddenuirpd todppibit

i hdi cation of the the freoth ofithieyceldd byt 3086, ik iseltdtiVitamtlen/(Syratié CChEEC e}l dai t or .
Wierever results gfie.d 8 ReME SdecBPinfordhe AEFHY Lfivil GERE itMilde SWhet e £QAYI T 1S
expressed as the negatlve | og thmﬁ%{ tgg resul}g.eégresied as EC50 or CC50
respectively. 15 T mg?“?dﬁe‘gh@g%”%ré’ SuRtEs Medgul issapissstadbetre®#60 up to
nmore than 28000. lagarithn pEthe spdaxpigssed Beli oeClob rasprstivalicr easi ng enmer gence of
drug resistant1H V strains, the present conpounds were tested for their
potency agai nst clTHy 91 @b itest sRhpRIneR rdleds tetweadh BSouD0apRO HibletBanDBY®Y. al

mut ati ons (Tabl e Ignp.Bﬁ. Tpes_e mut ati ons are associated with resistance to
IIvir €CLY

pr ot ease inhibitor ot i n viruses that show various degrees of
Because of the increasing emergence of drug resistant HIV strains, the present

compounds were tested for their potency against clinically isolated HIV strains

20 arbouring several mutations (Table 2and 3). These mutations are associated with
resistance to protease inhibitors and result in viruses that show various degrees of
phenotypic cross-resistance fo the currently commercially available drugs such as for
instance saquinavir, ritonavir, nelfinavir, indinavir and amprenavir.

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

A V0031, LO10I, VO32T, L033M, E035D, S037Y, S037D, M046L, RO57R/K, QO58E,
L063P, KO70T, A071V, 1072V, 1084V, LOSOV

B V0031, L0101, KO20R, E035D, M0361, S037N, Q058E, 1062V, LO63P, AGT1V,
1072M, GO73S, V0771, 1084V, 1085V, LO9OM :

C V0031, L0101, 1015V, L0191, K020M, S037N, RO41K, 1054V, QOSSE, LO63P,
A071V, 1084V, L090M, 1093L

D V0031, LOIOL/, 1013V, L0331, E035D, M0361, M046L, K0SSR, R057K, LO63P,
1066F, A071V, 1084V, N0SSD, LO9OM

E V0031, LO10L, V0111, A022V, L0241, E035D, M0361, S037T, RO41K, 1054V,
1062V, LO63P, AO71V, 1084V

F LO10F, M0461, M071V, 1084V

G V0031, LO10L VO32T, LO33M, E035D, S037Y, M0461, 1047V, RO5TR/K, QO58E,




phenotypi ¢ cross-resistance to the current I y comrercially avail abl e gﬁrwzﬂ%
such as for instance saquinavir, ritonavir, nelfmavir, indinavir

anprenavir. 25 Table 2 List of mutations present in the pr ot ease gene of the
H'V strains (Ato F) used . A V0031, L0101, V032T, LO033M EO035D, S037Y,
S037D, Md461, RO57R/ K, QO58E, LO63P, KO70T, AO071V, 1072V, 1084V, L089V B
V0031, L0101, KO20R, EO35D, MD361, S037N, (O58E, 1062V, L063P, A071 V,

| 072M Q073S,We03991616 1084V, 1085V, LO90M C V0031, LQO Ol , HEHERIISQEEI91, KO20M
S037N, RO041K, 1054V, Q58E, L063P, A071 V, 1084V, L090M 1093L D V0031,
LoioL/i, 1013V, L0331, EO035D, M36l, MM46L, KO55R, RO057K, LO63P, |066F,
A071V, 1084V, N088D, LO90OM E V0031, LA O, MO 11, A022V, L0241, EO35D,
MD361, SO037T, RO4H<—1054—062V—1-063P—A0A1——1084V/F—1010FMB464+—M71
V, 1084V G V0031, LA A, | VIR ROI7TI0AGNY, [ECRI5BP8250BFY, WUBAB| , 1047V, RO57R/ K
QO58E, 16 NOV 2006 WD 03/097616 PCT/ EP03/50173 -41- LO63P, KO70T, A071V,
| 072V, V0821, 1084\Reshl®B9V Results: As a neasure of the broad spectrum

activity of the prg %&%8 €/ §d re&ﬁmi erﬁelsp?ésgrﬁg&{q(eogﬁgs, thg%lq_ned as FR

= EC50( nut ant stra| n
shows the results "&fstangel; 4eﬁmdaﬁ Fesﬁ%@(ﬁ‘ aﬁtslﬁém}'@cig@ﬁ?"dlsﬁmpéﬁ[bwﬁce As

can be seen in % hidstetraibéde, Tables shovesstaetesudts oPthe antiviralrtestied heans wifold

i nhibiting a broa I rds mut ant
e ot o eGAE AL Sgh A4t B AT B RGP 5 T o

FR towards nut antm@"“%"f E‘}uﬂ?‘f’a rE"gelf’ﬁmt“@WaSFﬂ@S e %R‘@HP ipwarde mugapt Aovar ds
mutant F. 10 The tGohingi BYFR therids mataetdhy €slsred CaER tdwerds @00t €,dldenab: FR

determ ned with ms\%aragﬁﬁﬁﬁtqyt%ﬁm%h:h&owm HiXEnt BT colbRR ka8 tolakts RfetRPr val ue
against wildt | V- L esting

ts of th Xi C
and the resistance hfé??qltﬁé%%i%é? et’fgrfssgcf?‘sé?%p(ﬁﬁﬁﬁ'ﬁeas AR gé"étg l‘}i’éjs coige)
i ndi cat es not det erehs. fedumRyddisplay sithe pBaX e lugngded wild bwet-bAdsteaiages. N A B
CDEFGTox W 10.630.78 0.49 0.350.300.856.9<48.1 27.12.41.7

1.5 1.4 27 85 4. 3 ThapR3. Ré&ults & tHe 18xiditydesting andd the fedistartte dosiy abaifidd stratn A3 WD ND ND
8.9 ND ND <4 7.84

(expressed as FR). ND indicates not determined. Results are based on calculated
15  averages.

Ne [ A B C D E F G |Tox WT

1 |063 1078 1049 1035 [030 l0.85 69 |<4 8.1

2 |71 |24 |17 |15 1.4 27 85 |43 7.52

3 1.8 1.9 [22 [23 2.4 11 54 |435 7.62

4 |49 |ND |[ND |ND |89 ND ND | <4 7.84

5 |17 48 32 |35 3.2 95 275 | <4.49 8.01

6 |16 56 |55 |16 7.2 16 16 {ND 6.2

: 7 163 146 |41 {15 5.6 44 257 {412 8.03
| 117 /13 |11 |10 |ND [ND |ND |ND [« 6.64

Caco-2 permeability assay for intestinal absorption
The permeability of different compounds is evaluated according to a Caco-2 test

20 protocol as described by Augustijns et al. (Augustijns et al. (1998). Int. J. of Pharm,
166, 45-54) whereby, Caco-2 cells at cell passage number between 32 and 45 are
grown in 24-well transwell cell culture plates for 21 to 25 days. The integrity of the cell
monolayer is checked by measuring the transepithelial electrical resistance (TEER).

The test is performed at pH 7.4 and at 100 uM donor compound concentration.
25

Aqueous solubility at different pH levels

The equilibrium solubility in simulated gastrointestinal solutions under thermodynamic
conditions is a good measure for the solubility profile of the compound in the stomach
and the different parts of the intestine. Simulated gastric fluid (SGF) (without pepsin) is
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overni ght on a horizontal shakl ng deV| ce at 37C. After filtration, the
conpound concentr afral guails Hinthe pat andithedogy spect r ophot onetry. Oral
availability in t hEher il a%ﬂbﬂlb’&)fd@ﬂccm&oﬁbalnd&Mﬁt'}aﬂ.iatcﬂ lif /stanldard salf Rigbted
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primarily in rats and second dogs.
The conpound vvas f‘Eﬂgﬁﬂhﬁf‘é‘HPOé}Ed wapigrmlated asag0 g lalrﬁoblfl%ers%@ﬁ@ﬁ%n PYISvE0,
PEG400 or cycl odexPEGHG0@YecbioddBnd0tan(ORd0%y in wabdt. Rma'tosteexmlmmtemme tan) thirbee 1 at ,

three dosing groumﬁm}g%fo%pé%mm dllu §ﬁgiainﬁaﬂemo5@a@easshta F056 & prIRo/ kg
using the DMSO fo

ose si n he
PE&00 formul at i ongoﬁﬂ‘&atf?f‘ Q@“%(cr?&}la Fb?orra%{g%uséqg ‘g"oﬂ‘ﬁ‘g"/‘ﬁg‘/"ﬂ@lﬁﬁ 35
cycl odext rin f &% musinglé oral dopept 26 medagsing the pydldrsxtrip fermulation. éndiedagtm!wthq ration
was used. Bl ood Wasasai bedinAdistaBiiivas ustd. Modd WAsMAIEd atdd Iﬂf tilfl@ fitdpehiand dr ug

concentrations in t C{ F(')sznrgua% &F\Ré%oncg&tﬁﬁmsqg gér gV/C?C JE%{Tlged usm% ﬁ MSI cal

nmet hod. Serum conc% ressed in zation to
10 ny/ kg. Bel ow, twear@mwrrné@n@;&ﬁr%mwtraﬂorgoverﬁ q?faltc@d Brig/rag afy

normalization to 10 mg/kg. Below, the serum concentration at 30 minutes and at3

20 hours is listed as these values reflect the extent of abscrption (30°) and the speed of
elimination (180”). The oral bicavailability in the rat was examined using DMSO and
PEG formulations (cfi supra). The serum concentration following administration of 10
mg/kg of compound 1 was 10.2 ng/ml at 30 min (DMSQ}) and 22.2 ng/ml (PEG). The
intraperitoneal absorption of a dose of 10 mg/kg (DMSO formulation) was 2076 ng/ml
{ 25 30 minutes {min) following administration and 208 ng/ml! 180 min following
administration.

Boosting the systemic bioavailability

With the described type of compounds (protease-inhibitors), it is known that inhibition
30  of the metabolic degradation processes can markedly increase the systemic availability

by reducing the first-pass metabolism in the liver and the metabolic clearance from the

plasma. This “boosting” principle can be applied in a clinical setting to the

pharmacological action of the drug. This principle can be also explored both in the rat

or the dog by simultaneous administration of a compound that inhibits the Cyt-p450
35  metabolic enzymes. Known blockers are for example ritonavir and ketoconazole.

Protein Binding analyses:
Human serum proteins like albumin (HSA) or o-1 acid glycoprotein (AAG) are known
to bind many drugs, resulting in a possible decrease in the effectiveness of those




20 hours is listed as these values reflect the extent of absorption (8Ro¥ 2006
and the speed of elimnation (180'). The oral bioavailability in the rat
was exam ned using DVMBO and PEG formul ations (cfr supra). The serum
concentration follow ng adm nistration of 10 ng/kg of conpound I was 10.2
ng/mM at 30 mn (DVBO) and 22.2 ng/m (PEG. The intraperitoneal absorption
of a dose of 10 ng/kg (DMSO formul ation) was 2076 ng/nl 25 30 m nutes (mn)
fol |l owi ng adnVAPHFHEi on and 208 ng/m 180 nin fol | owi ngPa¥EPHILY? ati on.
Boosting the system c bioavailability Wth the described type of conpounds
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viability is measur. t he escrib pl ate

contai ning seri al @ﬁt‘?rﬂ!‘leéh%ﬂ’tﬁitetrtaﬁél“ Loy 1°|M1 t {4 %%W@f@“%ﬂo' %@5562}5(% or
10% FCS + | ng/ m poatyltetdaddlimibrahite) petiod (Paawkls ttaaht] VStol. Aethoda A8 8\VAY 3e98L1)s ar e
15 added to a final concentration of 200-250 CCl D50/ well and 30, 000
cells/well, respeBurmmation after 5 days of incubation (37C, 5% C02), the
viability of tR@ cAttive ingsedient, /n casu a compound of formula (I), was dissolved in organic solvent

such as ethanol, methanol or methylene chioride, preferably, a mixture of ethanol and
methylene chloride. Polymers such as polyvinylpyrrolidone copolymer with vinyl
acetate (PVP-VA) or hydroxypropylmethylcellulose (HPMC), typically 5 mPa.s, were
dissolved in organic solvents such as ethanol, methanol methylene chloride. Suitably
25  the polymer was dissolved in ethanol. The polymer and compound solutions were
mixed and subsequently spray dried. The ratio of compound/polymer was selected from
1/1 to 1/6. Intermediate ranges were 1/1.5 and 1/3. A suitable ratio was 1/6. The
spraydried powder, a solid dispersion, is subsequently filled in capsules for
administration. The drug load in one capsule ranges between 50 and 100 mg depending
30 onthecapule size used.

Film-coated Tableis
Preparation of Tablet Core
A mixture of 100 g of active ingredient, in casu a compound of formula (1), 570 g

35 lactose and 200 g starch was mixed well and thereafter humidified with a sclution of
5 g sodinm dodecyl! sulfate and 10 g polyvinylpyrrolidone in about 200 m! 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



determ ned by the tetrazoliumcolorinetric MIT 6 NOV 2006
(3-(4,5-Di nethylthiazol-2-yl]-2,5-di- phenyltetrazolium brom de) nethod
(Pauwels et al. J Virol. Methods 1988, 20, 309321). Fornulation 20 Active
ingredient, in casu a compound of formula (1), was dissolved in organic
solvent such as ethanol, nethanol or nethylene chloride, preferably, a

m xture of ethanol and nethylene chloride. Polyners such as

pol yvi nyl pyr r¥PPHE#HAs copol ymer with vinyl acetate (PVP- VAJERP/SII73

hydr oxypr opyl net hyl cel | ul ose (HPMC), typically 5 nPa.s, were dissolved in
organi ¢ solvents such as ethanol, nethanol nethylene chloride. Suitably 25
the pol yner was dissolved in ethanol. The pedyner and conpound sol utions
were m xed and subsequently spray dried. The ratio of conpound/ pol yner was
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sui tabl e rati o wasactitdingrelient. spr aydri ed powder, a solid dispersion, is
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capsul e ranges between 50 and 100 pendi_n 0 on the capul e size used.
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sodi um dodecyl sulfate an | yvinylpyrroll done oyt ."200 f
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-44- well and npy essed i.nt.o .t.ahlets i Vi .10, 000 tablets, each .
conprising 10 Ol?orqqggnateggf l?%ﬁ%%ﬁﬁ?eﬁgflgﬁ?a.terag%li'ttpwg‘us glbga“%iegw iDHeBi"80 g
met hyl cel | ul ose i napp&awe. of denaturated ethanol there was added a 5
solution of 5 g of ethylcellulose in 150 mM of dichloronethane. Then there
were added 75 m of dichloronethane and 2.5 m 1,2, 3-propanetriol. 10 g of
pol yet hyl ene glycol was nolten and dissolved in 75 m of dichl oronet hane.
The latter solution was added to the fornmer and then there were added 2.5 g
of magnesi um oct adecanoate, 5 g of polyvinylpyrrolidone and 30 m of
concentrated col or suspension and the whol e was 10 honogenat ed. The tabl et
cores were coated with the thus obtained m xture in a coating apparatus. 16
NOV 2006 -45



CLAIM5 1. A conpound having the fornmula R3 ORIL\N NR12 an N-oxide, salt,
stereoi soneric form racem c mxture or ester thereof, wherein Rienon2088
are, each independently, hydrogen, G _6a5kyl, C2.6al kenyl, aryl Cl. 6al kyl,
C3. 7cycl oal kyl , C3_7cycl oal kyl d _6al kyl, aryl, Het', Het1lCl. 6al kyl, Het 2,
Het 2C1_oalkxIMS R may also be a radical of formula Ron lob R in\ \N |

(m R, erein Rl ob are, each independently, hydrogen,
G . 4al kyl J)xyc%‘iﬁ’ﬁ?f’un%q@ﬁﬂnﬁgi?fm“é ‘i nocar bonyl, nono- or

di (CLl. 4al kyl ) am nocar bonyRs  C3_7Cycl oal kyl , C2. 6al kenyl, C2.6al kynyl or

C, _4al kyl optionall y substi tuted WI th ary ot ,O\Het 2, C3.,cycloal kyl,
CL4al kyl oxycar bon_yl/ ~gcar m)noN or

di (C_4al kyl ) am nMbcar boflyl , am 1 S(O) 1, (Bydroxy, cyano,
hal ogen or.am no opti orlual |y d where the substituents
are each i ndependent | yRsel ected frF’em C1. 4a| kyl, ayyl, aryld 4al kyl,

, cyc] oal kyI C3acycl oal kyl O _4al kyl, Het' Het Bz Het C _4al kyl and
Het201.4a| whereby R9, R o, and the_ carbon atons to which they are
attached °é'|d§c§a‘f éWzﬁ°§°‘€%‘E7fg%ITH§PWP“F“é%‘F6§FE when L is
- O- Cl. 6al feretlinitreis( =0 - or -NRS—Ci _6al kanediyl -C(=0)-, then R9 may al so be
oxo; RI1, is h drogen, C2.6alk , C_.6alkynyl, C 7c cIoaI kyI aryl,
am nocar th@ﬂ éﬁ!?aﬁh&dFRF“ﬁ%’%»hYE}’fogm Supdert: tcmaél@ny affy lkyka] kyI car bonyI oxy
optionally rmap,cymau@n wb@klom;l@qisau@w; K3k OMMER T, gﬂyﬂ{eﬁ aryl oxycar bonyl ,
Het ' oxy- carbonyl ., Het2oxycarbonyl, aryloxycar bonyl 1. 4al kyl ,
aryl Cl. 4al kyl oﬂftt Clé%ﬂ‘lﬂonyl Cl. 4al kyI carbonyl, C_,cycl oal kyl carbonyl

C3. 7cycl ot i alsdk: Ag&,&ybpf@y,ﬁﬁg bonyl, C 7cycl oal kyl car bonyl oxy,
car boxyl Cl1. 4al kyl 16 NOV 2006 WD 03/097616 PCTI EP03/50173 -46-
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Rim Ry

wherein

R, Ryg. and Ry are, each independently, hydrogen, C,4alkyloxycarbonyl,
carboxyl, aminocarbonyl, mono- or di{C; jalkyl)aminocarbonyl,
Ci.oeyeloalkyl, Cygalkenyl, Cyealkynyl or C;4alkyl optionally substituted
with aryl, Het', Het?, C,.qcycloalkyl, Cy.alkyloxycarbonyl, carboxyl,
aminocarbonyl, mono- or di{C4alkyl)aminocarbonyl, aminosulfonyl,
C1-4alky1S(O),, hydroxy, cyano, halogen or amino optionally mono- or
disubstituted where the substituents are each independently selected from
Ci.qalkyl, aryl, arylC,4alkyl, Csscycloalkyl, CiscycloalkylCy salkyl, Het!,
Het?, Het'C)_4alky! and Het’C,salkyl; whereby R, R, and the carbon
atoms to which they are attached may also form a C;.;cycloalkyl radical;
when L is -O-C_salkanediyl-C(=0)- or -NRs-C,;salkanediyl-C(=0)-, then
Ry may also be oxo;

Ria is  hydrogen, C;ealkenyl, Cygalkynyl, Csscycloalkyl, aryl, aminocarbonyl
optionally mono- or disubstituted, aminoC,_salkylcarbonyloxy optionally
mono- or disubstituted, C.4atkyloxycarbonyl, aryloxycarbonyl, Het'oxy-
carbonyl, Het?oxycarbonyl, aryloxycarbonylC,_salkyl, arylC,_salkyloxy-
carbonyl, C,alkylcarbonyl, C;;cycloalkylcarbonyl, Cs.scycloalkyl-
C\.salkyloxycarbonyl, Cs scycloalkylcarbonyloxy, carboxylC, 4alkyl-



car bonyl oxy, C, 4al kyl carbonyl oxy, aryl C, . 4al kyl car bonyl oxy,

aryl ear bonyl oxy, aryl oxycarbonyl oxy, Hot'carbonyl, Het'carbonyl oxy,
Het ' C, 4al kyl oxycar bonyl, Het 2car bonyl oxy, Het 2C1. 4al kyl car bonyl oxy,
Het 2Cl14al kyl oxycar bonyl oxy or C _4al kyl optionally substituted with aryl, 5
aryl oxy, Het2, hal ogen, or hydroxy; wherein the substituents on the am no
groups are each i hdependently selected fromGC, . 4a|ky| 1 4al kyl,
C3. 7cyc|oalk§W 03097 &gycloalkyIC14aIkyI Het', He?, C&xﬁmTQE%H;

Het 2Cl4al kyl ; R I b is hydrogen, C3_7cyc|oa|ky|, C2. 6a|keny| C2 6al kynyl ,
aryl, Het', Fbtz or 10 C, . 4al kyl optionally, substituted mﬁth hal ogen,

hydr oxy, C, .4al kyl S(=0),, aryl, C3acyc|oalrﬂ§ , Het', Het2, am no

optional Iy mono- or disubstitu t.he .subst S ar each

i ndependent |y sel ect ed froﬁ%rﬁf) gf’kﬁ‘4a%z°rayq°ny18’§yy%@l %Tm’ m%ycl oal kyl ,

C3. 7cycl oal kyl C, _4al kyl , Hetylcarbpgylaxy, andlexyce;bowémyﬂetmomt carhcnyloyy., 15

whereby R, b rrayhbe LII nkemet‘ol4hihﬁoi3emmﬂe€eérb&d%xm{de’@ﬂimmm@w flom

aroup: L % 8Ch, LdePenaRE oSyl of iy o P 5T vy 88

6al kanedi yl - C(=D) -, -5( 0) 2ary! (:l@}%en ormr@mg(wbyrznthﬂwél?sablyntsznthemmer t he

g( :g)) I Er ou(p;. olr the tS( =0 2 g{oﬁpﬂphra Gclaintiepedetly Qldch&ﬁmlaﬂkﬁlaygél mymxaa@}/, t[}ed
, . 6al kanedi yl noie y |s opt i 1 sel ecte

from hydroxy, aryl, % 9@@1@{ (%é&éfoh@ q’I“%%d)lil t%&u%&?#ﬁ‘g daI kyl ,

C3acycl oal kyl C, 4al kyI or Gaalkly kyl: R4 is hydrogen,

C, ., allcyl oxycar bonyl ,R;gds hegdeyden, (amyammylbcmlkﬁnMQalkmyl afyl, Het', Het® or

di (C, 4al kyl ) amgocar bonyl , C%ik}?%ﬁb%k@{ﬂsnmgvﬁﬁ'hﬁﬁg%b ){q% AEueeago)

Cy-6al kyl optionally subst oL nure I tUBNL'S
i ndependent |y sel ected G‘ﬁ‘i 'gﬂy‘:loq-l@fhﬂal-lé[? -, amgng;ontiohally mope- or disubstituted
C, 4al kyl oxycar bonyl, car boxsgnbr,etl'arsubmwemtmrbewhImdemmdcmly(selected from Cjalkyl,

di (C, . 4al kyl ) am nocar bony! aryqilg}y[tQ§a4kjl Lyck)(;ﬁ@gbgyc;&,ﬁ@lg,mu@}/ﬁ&@)g&? cyano,
hal ogen and am no opti onal E_% go g) |2§ %llr uted where th

substituents are each i ndepgh b“ﬁ‘?’ H8F S rom C1. 4al kyl , aryI

aryl C, 4al kyl , 1&3- 7cyd¥h¢€ﬁbkﬁnblfe$beih*v@d Mb‘kgﬁmﬂ@ﬂﬂﬁmwomﬁbmaﬂ%@] group;
Het' C, . 4al kyl and Hgledth ind&ekdehily, R, 1i & 2; NH2 or -N(Rs)(-AR6) wherein Ais Cl

16 NOV 2006

oal kanedi yl , - -O 2 . 6al kanedi yl - Q=0)-, 35
Cl . 6al kanedl yl - C(Ogiis hgr é§%§ S%Obﬁ V\/nere the p0| nt - of
attachment of A to t‘fhecérﬁ))r‘rdofq C,@k@g@dg T(?]fut ed is the C
6al kanedi yl group in t-h&élz@ﬂiamedw&(ﬁﬁ)) ASECEME-aih Q) s.aNB s-S(=0)2 , whereby

20 either the C(=0) group or the S(=0), group is attached to the NR> moiety;

whereby the C.salkanediy] moiety is optionally substituted with a substituent
selected from hydroxy, aryl, Het', and Het?;
R; is Cisalkyl, aryl, Cascycloalkyl, CsscycloalkylCiaalkyl, or arylCy.salkyl;
Ry is hydrogen, C;alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or
25 di(C4alkyl)aminocarbonyl, Cscycloalkyl, Cs.salkeny!l, Czsalkynyl, or Csalkyl
optionally substituted with one or more substituents each independently selected
from aryl, Het', Het®, Cs.zeycloalkyl, Craalkyloxycarbonyl, carboxyl, amino-
carbonyl, mono- or di(C;4alkyl)aminocarbonyl, aminosulfonyl, Ci4alkylS(=0),,
hydroxy, cyano, halogen and amino optionally mono- or disubstituted where the
30 substituents are each independently selected from C,4alkyl, aryl, arylC;.4alkyl,
Cs.zeycloalkyl, Cszcycloalkyl-Cy 4alkyl, Het', Het?, Het'Cy4alkyl and
Het"Csalkyl;
Riz is -NH; or -N(Rs)(~AR¢) wherein
Ais  Cigalkanediyl, -C(=0)-, -C(=8)-, -8(=0);~, Cy.salkanediyl-C(=0)-,
35 C,¢alkanediyl-C(=8)- or C.¢alkanediyl-S(=0),-; whereby the point of
attachment of A to the amino function on which it is substituted is the
Cjsalkanediyl group in those meanings of A containing said
Cisalkanediyl group;



C, 6al kanedi yl group; 16 NOV 2006 -47 R5 is hydrogen, hydr oxy, G .6alkyl,
Het' Cl1. 6al kyl , Het 2C, 6al kyl, am noC _6al kyl whereby the am no greaugwv nay
optionally be nono- or di-substituted w7th C, _4al kyl; R6 is hydrogen,

C, _bal koxy, Het', Het'oxy, Het2, Het2oxy, aryl, aryloxy, aryloxyC, .4alkyl,
Cl. 4al kyl oxar yRs is C, maigkgglhgmkjetc. salkl, ded:llgylkydxlyd-ﬂ&. &lkyl,

C, . 4al kyl xoycar bonyl am am no- C, . 4al kyl oxy

and in case Ais otiﬁn'"o@ﬁdnﬁq&’herg%Tb%gd'xﬂoul)tnﬁgﬁp aﬁ’ége B85 be C, . 6al kyl ,
Het' C, _4al kyl , Het dl)Gy@tltLde]ﬂ\klw C4hiey12CL. 4al kyI Het 20xy Cl. 4al kyl ,

aryl C, . 4al kyl , a oCI each am no group
may opti onal I Oge%_%a\?ﬂli éOH%sgfle e H%t ﬂ%g’i% f“ﬁ’f th d _4al kyl ;
-A-R6 may al so be I"atgzllbmy(ycal _ﬁamlkylkylofﬁylmdalkﬁeﬁma akﬁﬁlkybgﬁﬂdfer with the
nitrogen atomto which. the re attached al.so formHet' or Het?2;
wherein Het' is a s ‘t“ﬁllkélf‘%’)éc P“%%{P‘PPﬁ‘%%@éhﬂ'&%éﬁ"ﬁ&ﬁ&%ri c, bicyclic or
tricyclic heterocyClelkhiavy g idcise Alidothermbani® paiemsdiypthes 8 mbY y1sd to 10 ring

mb d f i
et or oat om 11 g e SARR AR g Gt eGP BheRY L ogen.  oxygen-

and sul fur and whi C¢]14h1$[le§l§/lCQIZtﬂlk)|l,)hrﬁbb@€Haﬂldﬂ ethmiIT, gyl ONhed@iye car bon at ons
by C, 6al kyl, opti onah ]ﬁg}m)no- or di S@EStltut ed am noC . 6al kyl,

C, _bal kyl oxy, hal og®f 818t may pptionallybe onar prwhersppssiBle " qi subst i t ut ed

am no, nitro, cyanod,sml.ty@@lwqﬁ:g_mykyl hydr oxyC, . 6al kyl , carboxyl,

C, _6al koxycar bo |, C3.7cycl oal k opti onally nono- or di substituted

am nocar bonyl , t’ﬁ%%?ﬂ@hyﬁ@f‘h@lf@hﬂonyl aryl and a saturated or partially
unsat ur at ed ”UE%MCAJRQ,tak@h f6thérGyifthd ﬁltrsgéﬁlatoﬁl 0 ShRh ARy GhLatAanedng 3 to 14
ring menbers which contains one or nore heteroatomring nenbers, each

i ndependent | y B#{ ¥ fegn Hety B’hﬁ?’ﬁ’trogen oxygen or sul phur, and wher eby the
optional gubshituents on any amno function are independently sel ect ed from

C .6alkyl, G _6al kyl oxy-A-, Het2-A-, Het2d 6al ké Het 2C, _6al kyl -

Het 2oxy- A-, r%?t Qo&%ﬁtﬂfﬂt@fhwwmaldx unsgiugated Aronogyicljg. Sieyelis. ortréﬁy?hlfxoyc 4a| kyl - A-,
aryl C . 6al kyl - A-, qa&@éykwh%{g@robmw masﬁprefe@myrsqo%mg ami noC, _6al kyl
and am noGi . 6al kyl - A- wher eby each he amno

members and more preferably 5 to 8 ring members, which contains

one or more heteroatom ring members, each independently selected
from nitrogen. oxygen and sulfur and which is optionally substituted

on one or more carbon atoms by C,alkyl, optionally mono- or
disubstituted aminoCsalkyl, C;.salkyloxy, halogen, hydroxy. oxo,
optionally mono- or disubstituted amino, nitro, cyano, polyhaloC,¢alkyl,
hydroxyC,.salkyl, carboxyl. Cjcalkoxycarbonyl, C;.;cycloalkyl, optionally
mono- or disubstituted aminocarbonyl, methylthio, methylsulfonyl,

aryl and a saturated or partially unsaturated monocyclic, bicyclic

or tricyclic heterocycle having 3 to 14 ring members which contains

one or more heteroatom ring members, each independently selected
from nitrogen, oxygen or sulphur, and whereby the optional substituents
on any amino function are independently selected from C salkyl.
C.salkyloxy-A-, Het*-A-, Het’C, calkyl, Hetzcl_balkyl—A-, Het’oxy-A-,
HetloxyC1_4alkyl—A—, aryl-A-, aryloxy-A-, arylxoyC,_jalkyl[-A-

arylC, salkyl-A-, C¢alkyloxycarbonylamino-A-, amino-A-,
aminoC,¢alkyl and aminoCysalkyl-A- whereby each of the amino
groups may optionally be mono- or where possible di-substituted with
Cialkyl; and



groups may optionally be nono- or where possible di-substituted with

C44al kyl ; and 16 NOV 2006 -48 Het2 is an aromatic nonocyclic, 1siNopcion€e or

tricyclic heterocycle having 3 to 14 #Bng nenbers, preferably 5 to 10 ring
menbers and nore preferably 5 to 6 ring nenbers, which contains one or nore
het er oat om r i Ky isemfaemstic eﬁ;ﬁdsbyblm;leia@aldentricyclsahembﬁﬂe havai@3nbtids ogen, oxygen

or sulfur and which is t|o Ib{;y5 sqgstltut d on one o zg&ri carbon atons

by G _6al kyl, optlrgﬁé'i'el"i}’ Qi G'B%f“le‘f’ R dRTRBE T yl

CL6al kyl oxy, hal Ogeﬂ,rm@)ﬂ'dfn@&y,,whlﬂMOhﬁrmabﬁeyormﬁ)ﬂ@het@batdhSlld@ﬁ'ﬁ-:mbbﬁs ed ani no,

nitro, eyano, pol y droxyCl 6al k rb
. 6al koxycr bonyl , ‘B%F‘b‘%fl@ﬁe’%% Oﬂﬁ’éﬁ[q & ORRY Of %ﬁﬁ ?I%X‘%lg?t\’tgut ed
am nocar bonyl , matdpy.bﬂalny Sybstimtct yh sudl dramuyd c;arlﬁalh)ato,ms bivlet, aliantbpéibnadly onat i ¢
nonocycl i c, b| cyclic or tricyclic he ycl e, havi o 14 ring menbers ;
wher eby the opti orfd nos?ﬂfést”%’ftﬁ‘g @“18?1 1&?1@3% ¢r¥ ﬁ%ﬁoi‘)hﬁ%f’ged'n W% ndependent | y
SHE![ e(c::g-eg }‘ rkolm C, _Gptiknally moy&alr Kléhmurtoﬂ-amuhol‘fftrlo, oAano, bkﬂyhzfl&(fb\ 1QatkHy! | N

al Ky 0 - A ryl oxy- A-
aryl oxyC, 4al ky! - hlﬁ‘i??"ﬁ(@ilﬁ‘éa‘falfg@?‘y%é‘ ﬁa@)x}@% E éﬂ%"é‘?@éhﬁﬁ?ﬁa b- A,

ami no- A-, am noG _eabky diabsitasd dfikecafidhilyhethyIthiv) eleeRKuBasA 2, the anino
gr oups may optionally be nmono- or where possible di-substituted with

Cl_sdal kyl . 15 2. A‘%(ﬂ‘?ﬂéﬁﬁ‘&méﬁ%@?‘lﬂch‘d'ctlacyél‘%?rrﬁ“iy%ﬁ?t%fPWCfeH@“B%rrpound of
formula (1) has thao 1f Ghj @nb&s sané;wyuneeoaaondl sxﬁéﬁmerhs&lld}@mhnd o\N R OH
R O03. A corrpound accordin dg to claim1 or wherein R 1s arylC _6al kyl,
aryl, Het' djncgign pig jin PTé‘El‘ZlﬂYIS%IF?@lf“B%pkg?]kyl So«alkyloxYnpound accor di ng
to any one of cl aip®'-A- ter'8 e ﬁem%k*}s;x anwox HﬁtHet oxlym?ak 338 20 4al kyl .

5. A conpound according to any one of ai s ty wherei n ¥e (1) a
saturated rmonocy@yld- oﬁylﬁﬁbﬁolaﬂdoﬂigtdéfkdbﬁcIaﬁr’l(l?’ﬂa&@'li(ﬂg"\*éct@lkSXY| ng rrenbers of
which one or two c@fb@nﬁﬁmﬁ&m%lﬁé QmamGﬂO'C}ﬁa@(y%ﬁ%linot'g E}.g(y?ﬁt' onal l'y
substituted with one or 25 nore substituents’i|ndependentl’y sel ected from
C,.6al kyl, am nocmrqbypach@ﬁﬁ@.ammo groups may optionally be mono- or

where possible di-substituted with C,_salkyl.

15 2 A compound according to claim 1 wherein the compound of formula (I) has the
following structure
o ﬁ Rqa
L

R N N || N\
| | © N

Rz OH Ry /

o]

3. A compound according to claim 1 or 2 wherein R; is arylCi.qalkyl, aryl, Het!,
Het'C; salkyl, Het?, Het’C) salkyl.

20 4 A compound according to any one of claims 1 to 3 wherein R, is aryl, Het',
Het?, Het’C; salkyl.

5. A compound according to any one of claims 1 to 4 wherein R, is (i) a saturated
monocyclic or bicyclic heterocycle having 5 to 8 ring members of which one or
two ate an oxygen atom, (ii} a phenyl ring optionally substituted with one or

25 more substituents independently selected from C salkyl, aminoC galkyl, mono-
or di{C;salkyl)aminoC, salkyl, amino, mono- or di(C salkyl)amino,
polyhaloC,.salkyl, (iii) an aromatic monocyclic heterocycle having 5 to 6 ring
members, which contains one or two heteroatom ring members each
independently selected from nitrogen, oxygen or sulfur and which is optionally

30 substituted on one or more carbon atoms by Cysalkyl, aminoC, galkyl, mono- or
di(CysalkyDaminoCy salkyl, amino, mono- or di(C.salkyl)amino, (iv) an



or di (g _6al kyl )am noQ _6al kyl , am no, nono- or di (g -6al kyl)am no,

pol yhal oC, -6al kyl, (iii) an aromatic nonocyche heterocycle having 5 to 6
ring menbers, which contains one or two heteroatomring nenber 36 Nagh006

i ndependently sel ected fromnitrogen, oxygen or sulfur and which is
optionally 30 substi tuted on one or nore carbon atonms by C, . 6a| kyl, am noC,
al kyl, nono- gCI 6al kyl ) am noC _6al kyl, am no, nono-

di (O _6al kyl)}%"ﬁé}” ¥iv) an 16 NOV 2006 WD 03/ 097616 PCﬁCEEB%"/%Hi?s - 49-
aromati ¢ nonocyclic heterocycle as defined in (iii) linked to variable L via
a G 6al kyl group. 6. A conpound according to any one of clainms Ito 5
wherein L together with the nitrogen atom t®>which it is attached forns
-0-C(-0)-NH, -C(=O-NH, 5 -0d-6al kanedi yl ) - NH-, , )

- NR8- C1. 6al kanedi yl - mmmmonoeﬂch‘"ﬁb%?%%W%M@W@%mawa%ﬁ% VB2 cl ai ns
| to 6 wherein L is -GElGalkyl@aiubanedl yl-C(-0) -. 8. A conpound according to
any one of clains | to 7 wherein R2 is hydrogen. 9. A conpound according to

any one of claims % to &c&ﬁ&hﬂd&c&i@m %ﬁy)bh@ofdﬂﬂxhkﬂﬁwﬂ&exﬁﬂto Sﬂﬂfﬂpﬂd@d

according to any one of .cl ai

C2. 6al kenyl , C2-6al kynﬁm’gonl o ‘%%YM%“ a‘:he Efrﬁny_g(%-éﬁﬁﬁ[ eg tlﬂi

C3. 7cycl oal kyl . 511. A cﬁlﬁl&@:‘ﬂi@%’db@ﬁiﬂ)ﬁ\ﬂ'ﬁt d%rf»}a@h@e@vl crFME-1 to 10
wherein-N(R5) (A-R) in the definition of RL2 is such that R5 is hydrogen or
C .6al kyl, Ais C, 76al klan@diophd acaordinRfo any ohgy dff aegremn 1 ax 6 Wedréin Las RS and A- R6
taken together wth thegtLiRaRRyle=RHOM to which they are attached forma
Het'. 12. A conpound accor di ng to any 'one of clains I to 11 wherein R12 i's

NH2. 13. A di f
yar ogen, ., bal ki G o G0 y?”%f%ea?f‘kﬁ‘ ms&:&o%wt}mﬁ’ﬂ jiisSee

C3acycl oal kyI C, .6al kyl, ary Het' Het 2, ZCI 6al kyl ;
wherein Het' is a gatur%P%POHPd %’Gorﬂ'é‘lgtt‘? %yloﬁ}‘e Bﬁé"d & &%%‘Hh%ﬁgcﬁéﬁyi%4aikyl

het erocycl e having 5 or 6 ring nenbers, which contains one or nore

het er oat om ri nd®nenber @e@@vunm@éﬁéwa@awne eltlaims bt 3 WomsimRE is Sgeayclogkylgen

or sulfur and which is ORhlkaRRD, yallgubsbi ¢ UhIRE ofilonalyQib&FuteDW Eh CALRMGAIBA.ONE.
14. A conpound according to claim1 wherein the conpound is 25

{3-[(3-Am no- benzofg] i smaﬁlmuﬁaécc%l Qm )onbgp@g&yht@mmeu;m ZYR%)

hydr oxy- pr opyl } - car bam ur W]& Y*‘
3- Ami no- N-{3-[ ( 3- ani no- tﬁ%ﬁ"?B?‘ﬁT E'g i SHFléth%t Rguﬁzt?yg jor (Séﬂéfl ﬁ%ﬁ"e‘f‘yl
benzyl - 2- hydr oxy- propy|qﬂdR Lsrm(lnqgetn.@éhta@n and A- -R%taken together with the nitrogen

15 atom to which they are attached form a Het'.

12. A compound according to any one of claims 1to 11 wherein R'? is NHa.

13. A compound according to any one of claims 1 to 12 wherein R, is hydrogen,
Cisalkyl, Cogalkenyl, arylCigalkyl, Cs.7cycloalkyl, CascycloalkylCy salkyl,
aryl, Het', Het'C\salkyl, Het?, HetQ'Cl.salkyl; wherein Het' is a saturated or

20 partially unsaturated monocyciic heterocycle having 5 or 6 ring members,
which contains one or more heteroatom ring members each independently
selected from nitrogen, oxygen or sulfur and which is optionally substituted on
one or more carbon atoms.

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

25 {3-[(3-Amino-benzo[d]isoxazole-5-sulfonyl)-isobutyl-amino)- 1 -benzyl-2-
hydroxy-propyl}-carbamic acid hexahydro-furo[2,3-b]furan-3-yl ester;
3-Amino-N-{3-[(3-amino-benzo{d]isoxazole-3-sulfonyl)-isobutyl-amino]-1-
benzyl-2-hydroxy-propyl}-2-methyl-benzamide;
N-{3-[(3-Amino-benzo{d]isoxazole-5-sulfonyl}-isobutyl-amino]-1-benzyi-2-

30 hydroxy-propyl}-2-(2,6-dimethyl-phenoxy)-acetamide;
{3-[(3-Amino-benzo| d]isoxazole-5-sulfonyl)-isobutyl-aminol-1-benzyl-2-
hydroxy-propyl}-carbamic acid tetrahydro-furan-3-yl ester;



N-{3-[ (3- Am no- benzo[ d] isoxazol e-5-sul fonyl)-isobutyl-am no]-1-benzyl-2- 30
hydr oxy- propyl } - 2- ( 2, 6- di net hyl - phenoxy) - acet am de;

{3-[(3- Am no- benzo[ d] i soxazol e-5-sul fonyl ) -i sobut yl - am no] - 1- befyzydv 2606

hydr oxy- propyl )-carbam c acid tetrahydro-furan-3-yl ester; 16 NOV 2006 WO
03/097616 PCT/ EP03/50173 -50- 5-Met hyl -i soxazol e-4-carboxylic acid

{3-[(3-am nO'R,S%,QJ-,ﬁU soxazol e-5- sul fonyl)-isobutyl - am nRkmrpbsserrs
- benzyl - 2- hydroxy-propyl } - am de;
{3-[(3- Ami no- benzo[ d] i soxazol e-5-sul fonyl ) -i sobutyl - am no] - 1- benzyl - 2-
hydr oxy- propyl )-carbam c acid thiazol-5-yl nethyl ester; 5
N-{ 3- [ ( 3- Ami no- benzo[ dl i soxazol e- 6- sul f onyl Y3¥-sobut yl - am no] - 1- benzyl - 2-
hydr oxy- propyl } - 2- (2, 6-dj et hyl - phenyl am no) -. m de; .
- Benzyl - 2- hydr oxy- 3-[ i s%%ﬁ'}‘/'ij ﬁéfﬁgﬂg@ﬁyﬁg’ﬁfg}ﬁ%‘i@gﬁ&%ﬁﬁ‘ﬂ"s@}%’gg}%’éﬂg@e‘i
sul fonyl ) - ani no] - pr opy | Sulferatbisehiuty-aing]- rbstanydihxsraxymefea}sanpis: ur an- 3- yl
(:IE-S'IIBGF ; | { 3.[(3-di N I{3-[_(3-Amti)no-benzo d]_isoxazolc-sl—sulfonyl)-isobutyl—a:;:inp]—1-gcnzyll-z-10

- Benzyl - 3- - di net hyl.am no- 0(5!|sox 0] er 5-suU nyl ) -isobuty
am no] - 2- hydr oxy- pr opyl % coé{??lgléo%ioé'cfg’rm °ﬁ8@§1r%§/28‘r %é’?ﬁ‘fwgffﬁ%a b] f ur an- 3-yl
ester; 3 -{3-[(3-Amino-benzo[d]isoxazole-6-suifonyl)-isobutyl-amino]-1-benzyl-2-
{1 l-]lc?»enz?/l) - 2- hyd]r OXy- 3- l[Hyﬂﬂﬁ wpyn&-@wdiﬁbmﬂiﬁﬁeﬂyiaydmd)%eaa{ﬁd};i fsoxazol e- I5
sul fonyl) - am no] - propyl },- am i.d-. hydro-furo 3- ur an-3-y
ester; (1-Benzyl-2-hyd 10%%— %3@6%&3 S-OW?g%e%ﬂ%lﬂ}%&eﬁgo[@séﬁza&sh | am no)
15 benzo[ d] i soxazol e- 5-sylfpiydramipelrenybycamemin aciihesahydra feroRe3-bifuren 3l asten -
furo[ 2, 3-b] furan-3-yl egtBenzylB(Ndimetttmimalichzad]isstR6leS-suFomA)-iSobhGl-m
t hereof. 15. A.pharmaceyt.i gal QS| 1 §1C Sl I f-aGkive, gmount of
at | east one clgrrpound a&@@%ﬁ’%@ﬁ#@%ﬁ gﬁﬁe‘\‘&o@ ldé' %ﬂ?%rﬁﬁr%ﬁﬂﬁﬂé%?gl

phar maceutically tol erdBle excipient. 20 16. A conbination conprising (a)
at | east one conpound af-Bdnaylrieklydroxydrjsobutd-(Bdpyrrdldii- ivgl-Hentajdlisbxazalad- ( b)

another antiretroviral &Wm]%wﬁ-&mmwﬁ}@;%ahghfaiﬁ}ﬁﬁz,j-mfaww epf
clainms Ito 14 for use a@g% mﬂl cine. ~ 18 Tt}g %se ?..ﬁjeco %d as " clained
in any one of clains | tQBERR AR AP Eryrolidinglsyr B or treating
condi tions assd@i at ed viento{d]ispxazolardasulfonyeanting}-premyhogdaing ac@thexahydrases. 19.

The use according to cl@jdn,iBjas38)l Bstdrh@ N0, bR stefeoRSRRRI fBlnPlleb N
mul ti- drug resistant retrovirus infection.

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

20 16. A combination comprising (2) at least one compound as claimed in any one of
claims 1 to 14, and (b} ancther antirettoviral compound.

17. A compound as claimed in any one of claims 1 to 14 for use as a medicine.

18.  The use of a compound as claimed in any one of claims 110 14 in the
manufacture of a medicament for treating conditions associated with HIV and
25 other pathogenic retroviruses.

19.  The use according to claim 18 wherein the condition is associated with multi-
drug resistant retrovirus infection.



