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2- (substituted-am no)-benzot hi azol e sul fonam de H V

w@e@vaases i nhi bitors The present invention rebPEt/BB2000056235

2- (substi t ut ed- am no) - benzot hijazol e sul f onam de

conmpounds and derivatives, their use as protease

inhibitors, in particular as broad 5 spectrumH V

F’QO(‘sﬁB§ﬁtdt@&‘ Ph i) SoerPoFiaS 8 RSl 1P8ndifld HINERASBAdLRhibitors
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kItS conprising them The present invention also
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iagerin didaftheri relatoy to ickruise (tHsVYYs agpeigrenie ccrmwun&imr as reagents.
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I}ﬁh}l }]b(bfe%&s%ﬁ%ﬁraéﬁve-rfa@t or other protease inhibitors.
te the fact that these antiretrovirals are very
usef ul, they have a common limtation, nanely, the
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te8&tiRERE; OngicR et E?é@‘é%%ﬂ@r thegsmytaghElY oftussse Qﬂ inpgher words

tHIVOdteatey am®ice- ibr¢ighgisgdandvbipgiaviehe avdilabrsirbgen shown
that resistant virus is carried

Resistance of retroviruses, and in particular HIV, against inhibitors is a major 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
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over to newy infected individuals, resulting in
severely limted therapy options for WO 2007/ 147884

WO EPBRRO7/ 056235 -2 these drug-nai ve pati enPGI/EP2007/056235

Therefore, there is a need injythe art for new

conpounds for retrovirus therapy, nore particularly

for AIDS therapy. The need in the art is particularly
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%F@l%é)g;? OXM‘I‘EH %Bpfégh&n 9{19 i b%’rde?H? %na*ﬁgtanﬁf}ﬁv
ose can e m N zed and consequent _ a]I_ o the _
rampewndsfwitipgqadsieayaidebitik eh.a fzsorAhlétphémnac pipd metabolic

%@ﬂa%@ﬁ kit {He dally QoGO R Hinirl, M1 m@&ﬁwhﬁy alla@the number of
@}ﬁégﬂg}ﬁpr otein binding of the inhibitor has m ni nal

W$hef fect on its potency. Hitherto several
protease inhibitors are on the nmarket or are bei ng
h .t he t
e
thirnglngreidhe athimwe dag mnmrm@l/@i eVpn ob edse dnnhifviteroys t h at
are able to conbat a broad spectrumof nutants of HV

with [ittle variance in fold resistance, have a good
Hitherto several protease inhibitors are on the market or are being developed.

Although the protease inhibitors on the market have excellent properties there is a
constant high medical need for novel protease inhibitors that are able to combat a broad
spectrum of mutants of HIV with little variance in fold resistance, have a good
bioavailability, i.e. a favorable pharmacokinetic and metabolic profile, and experience
little or no effect on their potency due to plasma protein binding and in addition show

as little as possible side effects in human beings.
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bi oavailability, i.e. a favorabl e pharnmacokinetic and
nmetabolic profile, and experience 35 little or no

we@bdogas7sen t heir potency due to plasnma protei nPOI/RP10NY056235

and in addition show as litthhke as possible side

effects in human beings. WO 2007/ 147884

PCT/ EP2007/ 056235 -3 Surprisingly, the

Su(misoady, tthe 2dsubstitnm)l-dnenaebdnizatholzelcsul fo amaidi dempounds and
%QHP%%HJ%Q gf fd %ﬁesgﬁrlh 1'0M {m& PhaRE G aBlQ C?gglogical and
are foun ave a avora ar maco |ca an
rﬁ’h&‘ﬁ?&@@ﬂ@?%“eﬂoél%r ofile. Furt her nore t hey are active

%ﬁh&%oréf\’tﬂ bty ReivELYaiRdtwild8 e @iIVQ)Lﬁ an‘?’a@so@h@@@t bRoad-

ectrum activi.t alnst v i
é AP Y @gﬁng%/tg(ﬁ%ggs IH@‘&P&@ ﬁﬂﬂmg prtigngepagainst known
ipRdtedsi tidtisitord he conpounds according to the invention
‘%‘?,ﬁ%g}ny{)@r?&l Icagcoofr i_élc %0 khe 1nvéﬁ?10{1h§ns L :%%(I:e; %o?allgg %&f&que%énwny
Terstipnselserdkin divendeis @rg cmhlmmm@d / or edema.,
2- (substituted-am no)-benzot hi azol e sul f onam de
conmpounds and derlvatlves as protease inhibitors
H&G iPFR§CRIHBY FbiP AgPReCs) 2- (b stitutgd-amino)cheppzdhiazele sulfpngnyde
HoMpSundd@nd dbhieatiSal ASprofeh & iRRibSEFETalvheltRE PEEmandT)
stereoi someric m xtures thereof wherein 15 Ris a
pi peridine or a pyrrolidine ring which is o H+eﬂally

substituted on one or nore of ers by
1-6 alkyl, C3.7 cycloalkyl X C 1-

al kyl , C( O 6 al kyl -

(=0 -Cl _6al g\w<€j , - (: - 2, benzyl
phenyl, or 1-¥ak, Subgtitut ed\b > wherein

Het' as a ¢ b or part Nf {p-\s defined as a
saturated or partially unsa ® nonocycli c,
bicyclic or tricyclic heterocycl havi ng preferably 3
to 14 ring nenbers, nore preferably 5 to 10 ridg
nenbers and nore preferably 5 to 6'ring nenbers, which

o SRl Bl D SEOBLOMLAL AR TRTBR SR o

Risa p1per1d1ne or a pyrrolidine ring which is optionally substituted on one or more of
the ring members by C 16 alkyl, C 3.7 cycloalkyl, C ;4 alkyl-oxy-C 1 alkyl,
-C(=0)-C ¢ alkyl-amino-C . alkyl, -C (=0)-C;alkyl-Het', -C (=0)-C alkyl-Het*,
benzyl, phenyl, or C 1.6 alkyl substituted by Het* wherein

Het' as a group or part of a group is defined as a saturated or partially unsaturated
monocyclic, bicyclic or tricyclic heterocycle having preferably 3 to 14 ring members,
more preferably 5 to 10 ring members and more preferably 5 to 6 ring members, which
contains one or more heteroatom ring members selected from nitrogen, oxygen or
sulphur and which is optionally substituted on one or more nitrogen and/or carbon
atoms by Cjsalkyl, C;_salkyloxy, aminoC;alkyl, halogen, hydroxy, acetyl, oxo,
optionally mono- or disubstituted amino, optionally mono- or disubstituted aminoalkyl,
nitro, cyano, haloC,salkyl, carboxyl, C;_alkoxycarbonyl, C;scycloalkyl, optionally
mono- or disubstituted aminocarbonyl, methylthio, methylsulfonyl, aryl and a saturated
or partially unsaturated monocyclic, bicyclic or tricyclic cycle or heterocycle having 3
to 14 ring members; and wherein

Het” as a group or part of a group is defined as an aromatic monocyclic, bicyclic or

tricyclic heterocycle having preferably 3 to 14 ring members, more preferably 5 to 10
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sul phur and which is optionally substituted on one or
nore nitrogen and/ or carbon atonms by G _6al kyl, Cl1

w®200rs4884/, am noC _6al kyl , hal ogen, hydroxy, BCEER1007/056235

oxo, 25 optionally nono- or dysubstituted am no,

optionally nmono- or disubstituted am noal kyl, nitro,

cyano, hal od _6al kyl, carboxyl, G 6a|koxycarbony|

@&gmgmlbemahﬂ(ymmeqptfemba}r 5 yo 6 mpp @aendrers dhirthstointaistsazhe or more
i I
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23.91’191’?({0:!9:1% 814 l 1P2(1)19gh (i)su?f%n f'l—rl naprer 1C monoc clic,
for & prefer Ty 5 ¢ 66 r ?Zrén%'e’rs e %a [ HgoY
dreyche omncechchejtcacadlemqyphglamg@etpsl 2§61gemcmblerfs rom
ni trogen, oxygen or sul phur and which is optionally

substituted on one or nore nitrogen and/or carbon
dpterpstcd pompowydsiageordme do thepyengign agmhpsocoginesnds whergin R is a
DYpeEdiné r Batktet on Che Hakidsi M rindByn O cybdhikyl. ,

hal ogen, hydr oxy, optionally nono- or dlsubstltuted
am no, nitro, cyano, hal oG _6al kyl, carboxyl,

Crefeatk coryp@amde anel thosE3vheesia kadlCsy bycloqikjrldm akdcylcoaikpk

or disubstituted aninocarbonyl met hyl t hi o,

met hyl sul fonyl, aryl, Het' and an aromatic nonocyclic,
@ﬂ@?@hﬁ@f%iwﬁhqngmqmndbVOh%ﬂwﬁbhé@@KHbycle having 3 to
12 ring nmenbers. 10 Interested conpounds according to
the invention are those conpo HQQz?Ebgei s a

pi peridine ring syhstituted o t n the ring
by C3_7 cycl oal k r ef erred\conpounds are those
mhgrqu sai d C3 )N Cs-cylcoal kyl. 15

prée eroed s the 6 d having the formula (11)
Nq 5 h. "0 NINRN Furthernore the present
inventionCXe At e o N rmaceutical conposition, and

a nethod of pre i ng sai d pharnmaceuti cal
conposition, conprisingran effective anount of at

| east one of the conpounds of formula (I) or (I1) in
addition to customary a 20 pharnaceutically tol erable

@xethpinginé thegprekeatixivritnirelates The phiratacaceul do(hqiosmon and a
gﬁe%%%{ (?ft ﬁrgpna%mg%aruﬁa hlal){na%%lrl]ﬁg | comp(}sntw% %gg{%r?ymg an gttf‘ectwe amount
of at least one of the compounds of formula (I) or (II) in addition to customary a
pharmaceutically tolerable excipients and auxiliaries.

The pharmaceutical preparations normally contain 0.1 to 90% by weight of a
compound of formula (I or II). The pharmaceutical preparations can be prepared in a
manner known per se to one of skill in the art. For this purpose, at least one of a
compound of formula (I or II), together with one or more solid or liquid pharmaceutical
excipients and/or auxiliaries and, if desired, in combination with other pharmaceutical
active compounds, are brought into a suitable administration form or dosage form

which can then be used as a pharmaceutical in human medicine or veterinary medicine.

Pharmaceuticals, which contain a compound according to the invention, can be

administered orally using e.g. including suspensions, capsules, tablets, sachets,
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conpound of forrmula (I or Il). The pharnmaceuti cal
preparations can be prepared in a manner known per se

wo eooone7sed skill in the art. For this purpose, PEL/EP®a%E056235

one of a conpound of fornmulas(l or I1), together with

one or nore solid or liquid pharmaceutical 25

exci pients and/or auxiliaries and, if desired, in

colvbpma suspansatshemtl®mns; maemﬂebymsiingb. g. aubtiitageous, intravenous,
4 L on

e it e e D L
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|
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tabl ets, sachets, WD 2007/147884 PCT/ EP2007/ 056235 -5
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ant | foans, Tlavor corrigents, preservatiyves,

4 %.har%\péule%@am%lsaf%‘foh&@ﬁa &Py goRtigRn ok xagtilesql suitable inert

Rufrfeay ars lgtiﬁlt A1, Snzﬁ;gfnes@ Qh@g@@fum @Jﬂa)na’[@ potdé?sﬁfrhl lphosff)ﬁﬁte lactose,
strati

At op QORP LB o 1L BN Bon b R GEpe caricd
ast kothiapierend,as staltigrammbess Sortablaerly exl¢ipiaetstos solactds are vegetable
%‘f Qllﬁgﬁ OHQ/ Hafa&ssunﬁ{)wgm} GURLARRF ¥i1 ”§£1'£h%‘1’% dl?&tn?s Itop?t uequs or
sui't dministration forms, such i : at'ed
talmh@l@cssohﬁm agcapatar. éhanelg musolumr@owdm%urewewf y
%l}l&ﬂy@éﬁ% gFOR RISy Hrop et @ 14 £18halso uGSHI ALRBth& Rixiliaries for

ﬁ{? arabi.c,” . ?nem da, magnesium carbonate, potassium
% Bimistiatign gl ucose, or starch, in
part| cular, corn starch. In this case the preparati on

5 F}%cg{:ane(gﬁ otr érgtfav(e)rgcms f%&p)l(%llgtﬁ%‘[leorl’]l%/tshe 61?‘[1 o(fomelmunds 1f desired with

\tmgmbatbh®s costomaryntherefirissch asurotubalszesy afubywlears of furtrber
ﬁglhhh & ﬁreodr{m e ed @&hﬁoé %h%)%ﬁ&én for gft’l ufheotfompounds of

IC SO I ons arevva han
doymutls gher (1Brcapialso hedyontmiged ond the#éjpglﬁklzfmsmém@q%s@d for
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es for her mni

uxi ratio
Tohsbrilre S s gt s SR ot gkt e piandbbropanol
ebrpmind additibn dBsistga salutibns such as glucose or mannitol solutions, or

alternatively mixtures of the various solvents mentioned.

Suitable pharmaceutical formulations for administration in the form of aerosols or
sprays are, for example, solutions, suspensions or emulsions of the compounds of
formula (I or II) or their physiologically tolerable salts in a pharmaceutically acceptable

solvent, such as ethanol or water, or a mixture of such solvents. If required, the
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t he substances customary therefor such as
solubilizers, emulsifiers or further auxiliaries, are

whemaqhmssd nt o sol uti on, suspension, or enul si oOPCT/EP®07/056235

compounds of forrmula (1) or L1) can also be

| yophilized and the |yophilizates obtained used, for

30 exanple, for the production of injection or
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[ cted with viruses whose existence is nedi ated by,

or 20 depends upon, the protease enzyme. Conditions

whi ch nay be prevented or treated w th the conpounds

qfhetcbﬁip@ﬁlﬁ@ Mhd pm%at inQBntidMCAriaele dehHtivie Shdredf thayihbRebre be
trea e range. of st%tes o% glv I nfect.i on:
Rﬁﬁsﬁs it % %lln[s&il VET dn%@w.ﬁ?%%n 1tphsy, Said use as a medicine or
method of treatment comprises the systemic administration to HIV-infected subjects of
an amount effective to combat the conditions associated with HIV and other pathogenic
retroviruses, especially HIV-1. Consequently, the compounds of the 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 multi-drug resistant HIV virus.
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synptomati ¢ and asynptomatic, and actual or potential
exposure to H'V. The conpounds of this invention are

was@iak7sss treating infection by HV after suspenERm0O7/056235

past 25 exposure to H'V by e.g., blood transfusion,
exchange of body fluids, bites, accidental needle
stick, or exposure to patient blood during surgery.
Tie combmapoevemt agmetraetalidespoymdeypt vl caripsund ofHhY present

e BT ' t
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ROATRENL R e S0P By PoLCASS nhibiors,

ooghoondat@h ihhibitprsesent i nvention can be used as a

rredi cine. Thus, the present invention aI so relates to
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tTHile compgieds of theepreseohingaewr wingso boadrominigred {nl caprbination with

ln'l&cﬂﬂat@l’@ dr (@héﬁwlﬁﬁﬁoﬁ%ﬁlbwg eﬁ)\f)'hf:ﬁ lonGAIROMNE 1o &% irRividual.
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IcﬁfoﬁliHSI éuetilag bytotiroik @450 esdmEmibd@htokdihRibit c@ft&hwnn%ehP%O It is
mul t Sl st ant re VII‘ SEes. s, t 0 at or
Bk ol S T Biokh Aittes SR PROGeRERe PAR Sing fpGRTiog bySthrome
X4508Adt Rdonavirhs ki ¥kanmfle ot a onslplagarei nasabdbigationeda cytochrome

&{%’ %%(sk&%g&ﬁ%‘%&g ﬂﬁang gAfo?)at Ef[[)cli%lgé Iﬂgb ‘?ﬁcﬁﬂle tléose

conpo 1S I nvention
rgm@@ursdﬂ momagmw ethiazehd onvilaratil on pwildinylfraeiciyn §t1@tm<énbmat10n

%5}“19 d1ﬁf$1’e§ﬂ foRthSlatididSh&Nbd &thﬁis%?édsmmuﬁ@ﬂc%ﬁﬂ%[?&fe@ﬁrately or
bitors, RI inhibitors H]geom

|
Efmeeta% b fﬁiﬁaélvely CQMDRRYAGIR MY (PR BT PE aﬂrm*mgle
ifoximidationt szheﬂeby egrasiec inphiddntOars relpisod G@sethic Mbinkilitaimns,
Qr . [ c(())sSY at |eoa§amL o hibitors. 15 The conpounds of the
Er ent M EntPoA r?ﬁy al so be adm nistered in
Sopdimodtiiatm rwytbe admpuligicatdot sheofantehe dnfi¢traiohiie at the wompound of

ftﬁé é@é’@nﬁ VERRY, PRI Plgofhetv%‘? Igrré{gvs(gf%u@ﬁ‘ n]odfatdr 484-vis the

uators I NC eco oun INnterfere wt
cREPAEIRYGhe presens invention fraoduddpn sampownydcef the present invention) is

qyt ecloivenendréd £bfera§1@r¢hemaﬁw li@t: 9108 1dwi RiithbIGHAORIKOAIE: 10 or
PAS0. 1t is pwn Al a# 3% iral I soenzynmes exi st of
&W%m%w%h@d BHe 1o 300 VS's eyt ochr ome

The combination may provide a synergistic effect, whereby viral infectivity and its
associated symptoms may be prevented, substantially reduced, or eliminated
completely. Combinations of the compounds of formula (I or II) with another HIV
protease inhibitor, or a so-called booster such as Ritonavir, as cytochrome Paso inhibitor
can act synergistically, in an additive way or antagonistically. This can be assessed in

an experimental setting where the potency of different ratios of the two HIV-protease
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20 P450 3A4. Ritonavir is an exanple of a nodul ator of
met abol i zati on via cytochrone P450. Interesting

waeeowpowisss havi ng an effect at cytochronme P450P¢TEP200B056235

those conpounds contai ning agthi azolyl, imdazolyl or

pyridinyl noiety. Such conbination therapy in

different fornul ati ons may be adm ni stered

snhibitdramenesshsed. Begdts atrebyplotted sempuisotiol@drhm . graph according to the
j ' ' h gt S

e e A T g i

iSygeresnebrtyeet Bva ahibaewsdveuld mophe niye foleat ¢aspination therapy, but

SHitd RBRAUShYIn@EsiRERAKk&FREY. Such nodul ator may be
i stered. at. the sa or different rati

dmi as the
?’aﬁﬂ hdinygntionixthsuse g liltOPﬁ‘(}éﬂWBlFﬁmP?eé‘Flé?lg}bﬂ‘%??Ptﬁ'ﬁlé salt thereofl
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The conbi ndtion may provide a synergistic effect,
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may be prevented, substantially reduced, or elimnated
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cytochrome P450 wherein the anount of ritonavir is
g EHrat e sy FRNE b Ao ERER TN G e Bigtuta o,
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r ent | nvention concpr or contal ner
eempdadsthaigheaindeaiadoen sarrmal Yalnay (3 ndexeqepled, gng ghat the
anmuinktioRf b et iy 8 ch@hichSLstific Bombandial el doniRasE Mat isn
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a test ay f de the ability of a .

St R R BRRRSERLR PR 5 § HIbieeRpo" Eglylterrf%% adgaction
Hhixtuge, and iornmutatfoatito aftherapasipegtntof the i nventi on may

find its use in

As used herein, the term “halo” or “halogen” as a group or part of a group is generic for

fluoro, chloro, bromo or iodo.

The term “C;alkyl” as a group or part of a group defines straight and branched

chained saturated hydrocarbon radicals having from 1 to 6 carbon atoms such as
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pharmaceuti cal research prograns. The conpounds of the
present invention can be used in phenotypic resistance

wWOorRWrieIss«1g assays, such as known reconbi nant RCT/EB2007/056235

assays, in the clinical nanagenent of resistance

devel opi ng di seases such as H'V. A particularly useful
20 resistance nonitoring systemis a reconbi nant virus
mlaw Mhﬁmoasl bhig], 2Amtihyl-pogy apeivy], Tyl Ahtietiyitogylant M

gﬂé¥mﬁH£9 Led, high throughput, second
gener ?lo reco |nant virus assay that can neasure
susceptibility, especially viral susceptibility, to
tiine t&ﬁmqeﬁcqong{lt’ hea @f({%l%%ﬁ”paﬂt Y8 rgtrd@n% géﬂéeﬂett@ gpclbprofif,
et a crob Agents

Bet h
ﬂ%ﬁﬁ%Fydﬂgygd k¥¥X§6§C29§§ ‘\Whenever the term
substltuted is used in defining the conpounds of
onsru%(li ﬁer y Ny og%rﬁ% = oon) f%)F.nelS a {r:ra?r Qrtlylgﬁ)%lgttr}lfdl ﬁﬁthe Ra:hs 8L aQfto which
exiprtadicdn using "substituted" is replaced with a
sel ection fromthe indicated group, provided that the

i ndi cated atom's nornal val ency is not exceeded, and
t\Whgn aevagiabls (&t ialesen ok Cnedlliyld ecqups morsHBM erg e in any

ThAd@nE REEIOWThitidn B-indepeRdEapund that is sufficiently
robust to survive isolation to a useful degree of

purlty froma reaction mixture, and fornmulation into
haragpeu bepageht grods isukdided ey ebatyrateier pertiaily badandirated

(AU B RBIoBBL PhyRy LU | 5, AR himer
n@j[e @mfmbl'y 5de ' 14 rg]g(mghberrs pla} motsf prgfegé;txbw@ tgje fring @eembers, which

%Bﬁ@ing rEBEe @f‘ﬁilopzr l?é?&h%m &@ﬂn@ﬁ%@ abideRly %HPMQBQ&@ B%En or

radicals having from1 carbon atons such

29’(917‘/‘&34?‘8’81%@@1%’@2@@7?“@5@2% on_oge Rp NS mtr@g?fwnd/ or carbon
@Edmsy&y Cbédth,,Clz 6@1&&16)@1 -0V ] sal K& MaYdgen NBMYdxy, acetyl, oxo,

LR s R et M, el e P
glﬁrre rcyand, balo¢'¢kablprl ogythaxyl, Schgylkbnjmatlgdnyl Cyetyomabityy gptionally
?ﬁ(o%ogpfe&i#ébsgfuégél %l& ?a‘%é(ﬂ Iﬁ‘g‘t W#}I%Iﬁg rﬂ@t’hgfs{ﬂgoﬂr?h ear%lee[n@a saturated
Wk pattially pngagurated atqﬁlé@lychzoblw@w QatgjCyede Crile er hedergeyele having

habaaemelhertherdal kyl ) occurs nore than one tinme in any
constituent, each definition is independent. Het' as a

group or part of a group is defined as a saturated or

pautt dsal drgup GlSIaIrUditai @dup idedioyd hd m arbim@ayie hioﬁo@fchc bicyclic or
ram

ttr1%¥1(lp lhe‘[erOf lﬁ%lgx(f:ﬁ[l% Ipeeffeéral%lg%gtogrél rmglIBe & nr}%r&tpe?féragﬁr d5 to 10
mogengnlafre arbmyrespreoradly § tpg6 magmlgqersg\mh@d'h contains one or more
heteroatom ring members selected from nitrogen, oxygen or sulphur and which is
optionally substituted on one or more nitrogen and/or carbon atoms by C;.salkyl which
may optionally substituted by Cs.; cycloalkyl, C;salkyloxy, aminoC;_ealkyl, halogen,
hydroxy, optionally mono- or disubstituted amino, nitro, cyano, haloC;_alkyl,
carboxyl, Cjsalkoxycarbonyl, C;cycloalkyl, optionally mono- or disubstituted
aminocarbonyl, methylthio, methylsulfonyl, aryl, Het' and an aromatic monocyclic,

bicyclic or tricyclic cycle or heterocycle having 3 to 12 ring members.

The term “aryl” refers to any functional group or substituent derived from a simple

aromatic ring. There are more specific terms, such as phenyl, to describe unsubstituted
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contains one or nore heteroatomring nenbers sel ected
fromnitrogen, oxygen or sulphur and which is

w@pio7osmBd y substituted on one or nore nitrogePCEHRPZ00T/056235

carbon atons by G _6al kyl, Cjp-6al kyl oxy,

am noCi _6al kyl, hal ogen, hydroxy, acetyl, oxo,

optionally nono- or disubstituted amno, optionally

oyl @roups add sulisstsiof atyd grcaups fesal dllyds, arBi@aniyt substitotedigoqups), but
I nyl

C%ly cyc? 4% We Sglo ?fﬁkﬁvﬂﬁmq}? gl?&%l?ﬁdlplgubst ituted

an1nocarbony| nethylthlo met hyl sul fonyl, aryl and a

g@& erlﬁatp@gtlc @s{e @@rsm:tsaéﬂ %n%ﬁﬁawfﬁbfﬁnﬁrm @ssmj dré those wherem the
I CyCcllC.or ri Cl1 C r er oc aV|n

FauteTign iephsgmaceibgal ﬁb@%‘fa@ofégwﬁm aCC&PYaEL% wrevgg @ﬁl&kﬁvmg a
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ARt S BsenP fivERGH OM ring menbers sel ected from

ni trogen, oxygen or sul phur and which is optionally
substltuted on one or nore nitrogen and/or carbon

at%’ac@ltl]&ﬁ%r Iaydepvabl 6 lgmmgm@ny tcﬂ&@blb)éd&ﬂth@ﬁtshﬁ M, which
cloO a

| ox m noCl 6al k
E‘ifﬁ g fnw?é& ¢ Pcsiﬁe XFTRpR A RSt Ly be
papaced usirigrtbe ap,ptapmate hallg @uclﬁz&;l Korlexamplar imorgphic acids such as

Qlydfgfﬁhh G2 %ogy(lr()ch(i%g—tg & @Jd? rg%ﬁ ¢ e%cg Pt Pﬁﬁﬁ% ll%m%ﬂ%hric nitric;

| su SR am nocar
PROSPPE ¢ Blflfbthylhke acwp;, orreéganlcamdwcla a@rfalt eampim eespist hpartic,

leﬁé’c%rlléuf-‘phgﬁctﬂeb%)ﬁ@ic' He&}i&cem%tnﬁ@tﬁéﬁ%)ﬁfcl Ryd18My k&3 14cBic,
12 ng menbers. 35 The term "aryl" refers to any

ﬂoemmq Balc, gl éPC%%}Bsm?IFﬁeﬂ{maé’é?r male Lpfisin 8“%‘? pstleane—

aﬁlcﬁma& ie@hahbmfonﬂl BEreAdsalmIc Ep-st@gichil fonli € B amE) 6dlicgHc,
phe ]é Lo descri bed%ges bstl uted WO 2007/ 147884
PHOEH I DBRDSE an t oups and subsets of aryl

groups (as well as arbltrarlly substituted groups),

%tnvers@pélnd Rl aldlﬁﬁgn %ft SR Spke c81flve%ﬁ %?Ylj‘eﬁltﬂile?lp%h/q)ﬁ‘l an

general r zat'i on. erapeuti c use
@@hﬁ@@ﬂﬁﬁbawflnrodhmﬁleabeqe)fom (11) are those wherein the
5 counter ion is pharnaceutlcally or physiologically

cept ab s havi.ng a .pharnmaceuti cal I
ﬁ%‘ﬁée’é‘ﬁf’ Sé’?g?}ﬂﬂﬁaeg) Pl )r?89tag}1%arf agidfc peqion gy also be”
emmaiee Jintb mhdul‘hﬁ)n-l@lk&pﬁétalt (erllﬂnﬁef adulitiord mttatbnﬁ by @fea@nent with
apprr()gﬁ%t% l"o%éq%iasa tlrslorgvﬁ o ﬁsels s&ﬁ)g ougeu ase, f%aﬁ{ Iléurtlnsa C(glill))rise, for
aswepleatht emoronmah saltse thervékadnobeld oaith hlknlmdwmetalamiﬁSI e.gfthe lithium,
tSB&uﬁ)lr gbtluthrﬁ{ L c&i&uﬁ&lt@ Qﬁﬁ gl.@lwlu}ﬁ orgamT bases, €.g.

erab d sa

accepf e or’ physi ol 0gi ca ition
l?ﬁngat\lﬂ?mec]ﬂ methyl C]B ﬁ]@ge x@gbaming ﬁ@tspalgls@ﬁ{r@ with amino acids

IsﬁMﬁzm, f@Rx@npleaomild IfsteBnde@nligonveni ent 1y be

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

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

hydrates, alcoholates and the like.
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prepared using the appropriate acids, such as, for
exanpl e, inorganic acids such as hydrohalic acids,

we@2@7/1kmged ochl ori ¢ or hydrobrom ¢ aci d; sul f urPCT/EP2007/056235

hem sul phuric, nitric; 15 phogphoric and the |ike

acids; or organic acids such as, for exanple, acetic,
aspartic, dodecylsul phuric, heptanoic, hexanoic,

fihe (p)tésmilta;orrmoopximmbd: in ﬂhly greseytacetnition nhayctsoogxist pyﬁllﬂiri]\é pxide

%(1%]1 (Ff fomﬁlllg E’I}) Or (I?Wﬁ%g@l'n(bne @%%efal nft }Hgﬁ afbmsrﬁ?% b)‘fudmed to the

ane- sulronic, anesu

@@ﬁﬂ@de@@lect@nig obwlrt widNredddsflemeanpaends ahfogmula (I ot H) may be
%@ﬁ¢&ﬁéh't& the an@éBoﬁ@ﬁ@N eXidb @@mﬁ%ﬂb&m@% KRl 151J6§edures for
aci ds.. Pversel said &mdea%ltlo alt forns ca
8%%%%? freg ml”rog NS Hred maéﬁ&’d@ PF‘%@@E"%&‘@%“OH may
igoherallyhee éarded basy tadtimg tﬁ&ﬁamﬁgmmmm obforimaraniballf with
agplr(ogrl%tg%%)gnatn?l nrtlﬁgr ggl’rlliﬁ %cﬁ:rotx‘oc)[:(el gﬁ[pr?e?pr}aga%o%nwéaerod%éets C8H1pr1se
e examplarhpyrogereparoeide, alkalimetabpreaphiaditabino ngsah peroaids, e.g.

Béﬁﬁﬂl &1{3’@%@%&&9%{)&%%% gptla?ﬁﬁe% a'iuc&%‘if?ﬁdé;sﬁgﬁf O?lt?;ﬁ‘lse

@Pwasmaﬁléls sehaas, Eaekample, Renzenesabppeipkeis acid gahglmsubstituted
Fb@fl%ﬁéttdﬂ]tﬁﬁﬁei’@@[lﬁz&hdlgl g. g&ih@dr@%ﬁ@inﬁ@ar&f&rdﬂbﬁ: éd1d< §ecroxoalkanoic
salts w or gani c e e

S S 2 R0 C DR 8o DS DENZRLBY Reropmrpide.
\&uit!nblanmhventaated ﬁ)_r:a:@amplehwatsr, 16voer adkean(sl eg. @haiohamethe like,
lhﬁﬁ{o@?rbgﬁsd eigh ?olllﬂ)énléeket&?egvee é %Llytgﬁcﬁ{edhﬁﬁge%a%?q’l'yhf‘o%Qrbons e.g.

tonvert
almdsﬂqrpmﬁfésa@e,andmlmtas Otfh@chfSOé‘een@cu d form 35 The term
"salts" also conprises the hydrates and the sol vent
addition forms that the conpounds of the present

i G &t} sempoEnd oY eoraRpungs havins s Paaula D) eUUR s Pramy spigar
@erths subly & ‘@b@pourd 60ddhRiuass @Mile ifventidrkeind\M2 like, is meant to also

2007/.147884 PCT/ P2007/ 056 -11 Th t
EOMBETHS Tiedarer o M <SPBOGHR of famlT B 8D Shhsetray e term
i“prodihey”ras Nsaklicten if nmemi totorhprsedng phhimagologida)ly whepeibie
| it i di he . .

%@ﬁve&[vleg gﬁ/c%faeé estg{s 5@ 1?% ?Igg%gg%tgs Eé%l%haéﬁgge ﬁgléfnﬂg in vivo
boriFsosieasatim gredyal péth(eldeﬁvatme)ls Heypchee dipgay defiead inghe
LTSI, o e Sy AR

élgmr@ce wol Earepentiss o st MOk @E thee %Sily 993,
qsﬁrefaahﬂoymhta)mcﬁrmﬂugd’ puUB-— by) deeaﬂimgwgroﬁh%s gt@draliyng hereby

0 0]

R
pbma@m@ldnelgy@odpra sadily rhotnb@xzadmte thd‘nz;cmllwo genbifyes oz)ormte Prodrugs

5 bp BB tgé pl%%ﬂt MhRhi&h hﬁ?og?}%!area b(ﬁ?y?ng fm8tional

per OXI pot aSSI um pe ap oprl ate
c&‘f@mﬁ iDECSptrip MiccRosnnenyd sbinsh |a§éaY1tbatﬁh¢ Byelifications g elgaved, either
a9 rolht@e BXAPHLEn HENZBBEEARDPRABAMIouAgi d or hal o

substituted

Preferred are pharmaceutically acceptable ester prodrugs that are hydrolysable in vivo
and are derived from those compounds of formula (I) or (II) having a hydroxy or a
carboxyl group. An in vivo hydrolysable ester is an ester, which is hydrolysed in the
human or animal body to produce the parent acid or alcohol. Suitable pharmaceutically
acceptable esters for carboxy include Cjsalkoxymethyl esters for example methoxy-
methyl, C;_alkanoyloxymethyl esters for example pivaloyloxymethyl, phthalidyl

esters, Cs.scycloalkoxycarbonyloxyC, ealkyl esters for example 1-cyclohexylcarbonyl-
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benzenecar boperoxoi c acid, e.g.
3-chl or o- benzenecar boper oxoi ¢ aci d, peroxoal kanoi c

w@eioda478e4 g. peroxoacetic acid, al kyl hydr oper oRCTIEBR2007/056235

e.g. tent-butyl hydroperoxidejp. Suitable solvents are,

for exanple, water, |ower alkanols, e.g. ethanol and

the like, hydrocarbons e.g. toluene ket ones, e.g.
2xpethyn d)fredlohaltre@mahmﬂhﬁwdtemdbr bamsle 6- -gethyllsl, 3-dioxolen-2-only-

0 t \Y
%é%r'r{lgl}l M@l 6%%&9%@%631 mounglgle éé\?é ﬁo%‘iﬁmﬁ@ o ﬁlhafh%x¥%?§ony1
(owyt)thyl %hnclamawﬁ rfpmad at gy ﬁ@;f @otgfoms in' (b wpERpENdsof this
¢orRaynds of the invention” and the like, is nmeant to
al so conprise any prodrugs that the conpounds of
formula (1) or (Il) may form The term 20 "prodrug" as
used vlﬂ\eﬂ@idmolyﬁlblmtﬁr ofe compomncscﬁ tag forpinar (e qliy gbmaining a

%ngeogt %?Aui) In¢ e{i’elf,?vlﬁﬁt),'rggr%? ﬁgtléllfs Syl %s Ilzs}{o%{:)l%a’te gsrt%rg Gid & agyloxyalkyl

l@ﬂmsr mgﬁbtadwpnmnumsomlmh ad reshie OGénelzw atvp \hedméysmhé the ester
f
%aﬁd‘,[@\m? E@?N@ﬁh g%r ! e?(éﬂr(])g}é p, @gﬁg%@ g§ g{od or%gmpethers

deercstosymedioxpard 3.20H mTWé‘i/Pé%%X lexy-methexgd A E1ebton of in
dﬂfslable stk forﬁﬁing 498ps fo? ﬁydﬁk?ﬁﬂoﬁ&l‘éfa@faﬂ%rll 86hBk1,

mBieo aig syhatiud Cern%ﬁﬂﬂ BT SES Rarbiny To give alkyl

exbehite rtteay ukdkid cabimbyllantl \N- (dmikylaam&xéthyl)-N-alkylcarbamoyl (to

%1\%%\6,%31[1‘?&? sg c@%ﬁr(ggt%nﬁ)ragetgleﬁg (Ja qulc% ﬁ&%ﬁgfoggp s&é)gﬁtfuents on

ctive
thhezqyt ewbide mm@itnommdmr@@(phré@é rf@dn bymgmdrmn atpm via a

fn&’é@&}lé&@bup Qe lSoM ?§§ﬁ$n bftht 'B@néb?ﬂﬂ&é‘ N8 KaRo PG rfor
way that™ t he_ nodjf ?IOHS are cleave either 30 b

y
COURPIS ST %w%l’t“i‘ grersrinpapisular §spalkapaylgsiers, and more in
panRalnd;  RilRiiyl edersf Rrtphan pagrUlar C3) hyk8osEpiabl wherein the
eg{ﬁzr%%rodru gs that are hﬁl rolgs | e 0w oyo alnd are
QLT DU ™Y ST Ay RERSSURGLOBES ¢ %?"(l% aPPYL ey are
hawdinogteapdiyanieyand steamte. car boxyl group. An in vivo
hydrol ysabl e ester is an ester, which is hydrolysed in

the 35 human or aninael body to produce the parent acid
dihe dgraviromposid eaearepqungs hiadedithe dennyla (Thecdpt asiagy similar

%eih{%rsﬁcﬁ 2 ‘;c@,ﬁprQPfd/ ot Mﬁé@(ﬁﬁ&%f tlﬁi‘ id@@?&%ﬂ{?’tdﬂ}d'the%ﬁee ESmEM to also

exa e net ho a ano (0] ers
n@%‘aﬁw ety %ﬁ%ﬂ[@ﬁ&&? fapegin vaﬂﬂlﬁéil ?%fémlstréﬁ%@ ¢ drug.

(San_lg:o:yainpws ko6 megmb heny wcyfaa?@aa‘ivky Itheaammonﬁml/l@x aipdre not

- C carpon 7/ 1 4 P2007 235

G Y he s Rl g by o Bae A dnglpt i o

élX émb’meﬁlyhéttrhwwq ﬂ@raﬂxf,dbbménrezh@mrypoumétotﬁ yormudend) or (IT)

| gx f
ﬁillglggég{ao?g %P(ﬂ%f) i&t}%}; ?&\/\Rﬁlﬁgi thef%rof %é?‘?&g&% the compound of
cf%frn%@( () ¥ GDp:orl lrtsr?ete%@wb%mwegr@fp ﬂﬁ?@ndﬁlﬁ\ﬁ‘@ﬁﬂ‘i’ éerwaswe

Aferbdt: () w@lera’mé Qbmpakldeoresindila Of) o (I sk Qofdd@y amino
formla. %’8 (all con N3,

group, a primaty derivative thereo a(lepw re the compound of formula (I) or (II)
contains a phenyl moiety, a phenol derivative thereof; and (f) where the compound of

formula (I) or (II) contains an amide group, a carboxylic acid derivative thereof.

The present invention is also intended to include any isotopes of atoms present in the
compounds of the invention. For example, isotopes of hydrogen include trititum and

deuterium and isotopes of carbon include C-13 and C-14.
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hydr oxy group includes inorganic esters such as
phosphate esters and a-acyl oxyal kyl ethers and

wo edoatiedsconpounds which as a result of the i nP@I/EP2007/056235

hydrol ysis of the ester breakgown to give the parent

hydr oxy group. Exanples of a-acyl oxyal kyl ethers 10

i ncl ude acet oxynet hoxy and

Z'h2 pdésmett doyiponogs way iothy imenhox mnay Alssekest tni their ¢futameric forms.
r LS of

\Slu}fl? f%é’lqa%ihl%ﬁglpk& %éfl&[lg; 119({1591‘[%{3 nglflé) e f&rtn!.gé( HeIA¥nded to be

inc nzo acety
dudhedadtwithag ﬂt?eﬁ%léﬁ/q)fthﬁﬁfeé%ﬁweaﬁ@m vl aI koxycar bonyl

(to glve al kyl carbonate esters), dlalkylcarbannyl

di al kyl a et hyl ) - N-al kyl car ba gi.ve
gn JF B %tecgjnpoaﬁl@w@ ! %‘25’5‘@8& W&E}?& %%Vna&%%té? ffeir
E&aﬁnheﬁuﬁﬂySUb&hbﬁMﬁﬂHﬁﬁﬂﬁgﬁBpbﬁﬁﬂeybm@mﬁMﬁ@&deupofﬂwsmne
g?rnﬁsl oolnI Qc? by t ees%(iuzelrl?o Iae %Htf I{a%mggd&flﬁregt threier SR §10nal
tshectb@amlsat:h arertg)t 1m¢1klaangy11bleslﬁldc® q‘tlmrvvlsexmnplbeecmrendnnyted the
Qﬂe&’if&ai é&%%&){ﬂloﬂa@f &ﬁlﬁ)ouh&k 81%51912%%@&6 (Eﬁixfhgan o Lible

esters, nore 1 n artlcu sters
piereasBemically wepieg rf%mscwéwiz@all IKCRHPPFNASSN@hE POSipRsT ei n

SRl m@dtﬂt’r)é |md§7&fohta'ﬁ’ﬁé’ll BRAVBredRR <N dIiR lefarf RkIrEo @A B8sic molecular
of, al kano s ers. are 20. decanqat e,
SRRt s P B o B SR TRER( BOREORAGTBior the compounds
asepiathe prebay imgntidrecitier imupae (drm o in(adiXtpreoritlaeach other are
S ]
TEBig o Sinuch o ARune SRR, RbshE RSB Gy
assenie adofes tegacematesare formed in vivo upon

adm ni stration of the drug. 25 Sone exanpl es of

net abolites i.n_accordance with the invention inc|ud i
Bute Hetsoigeeri¢ [qrms 9ft 1F§OH{PQPn%?élndémﬁﬂ’éedé%ﬁsp%ﬁfﬁ%m6’Peg herein are

Ei@gﬁ@d B 1€d1ﬁherﬁ l’sul(sldn)lalik}eﬂbéibfl&hér dﬂ@hﬂi&hex% @Ltﬁastéﬁeomeric forms of
r 0x er eo re the .
Bt e grtfin b gl o Ry dp partcutar
ghotepn 'starediyeinaiopl lg pnicl ainicoras thimpewfds of ojtertvdragestaging a
GRIRUME Rfexcd QLI Ba d& ISb% o Hlﬁ m%ﬂpé(ft% Y og%kgﬁ‘ltef Qﬁc? maximum

am no_group, a secon erlvat Ive
(8yo ofHae éﬂlﬁhﬁosélé’ﬂfﬁplé@mwfs%flp foor #gllealsem)m@ exqeps 9f k9t Qien$00% of
?dné ROARHAAY nGHE dThe Qt'h@l‘)Pmm% iR rphfﬁ%ﬁbér Q%ﬁip%@ﬁdsvﬁ mtermedlates
her eo ere 8 grg& ornul a % ég
W&.aﬁéer%‘olm exﬁ?ﬁs § Si06. g e D &t KBl Bfving o
aﬂ:deo(iscolneﬂi&%lxees"s bE 9¢%I’@ﬁu llﬂo%f andfrassmid @r(nh)éaldfav(ﬂgl a)
ta ins_an_am.d arho G derivative
BBy 08 Bl R B e BT B B
'dmslteud@naugallyspgteb pimsllcblbe atderoql ie siemmilanwayh dut then having regard
%’ H‘T%Céﬂm%nqgr Reds 4 %%9%1% df@cgaﬁé@mgﬁc el R ARRSnture in

rogen |nc e trit eut eri um and 1 sot opes
éwe%@ﬂbon |nclude C- 13 and C-14. WO 2007/ 147884
PCT/ EP2007/ 056235 -13 The present conpounds used in
nventi on al.so exist in.their auto

ric. )
?&F%erwé%ﬁﬂ? of compidh ARG IntE N5 P dnyeation may
iba obtagncdbgvie ﬁp}j‘lmalﬂum aff &t- kmttvanpl@dedmesb Eor mstahcwd ethntiomers may

\'Me sgﬂa?atgg RoR AR 091 er B}b theRtfeef cryglté{l%%tw% of their diastereomeric
salts with optically active acids or bases. Examples thereof are tartaric acid,
dibenzoyltartaric acid, ditoluoyltartaric acid and camphosulfonic acid. Alternatively,
enantiomers may be separated by chromatographic techniques using chiral stationary
phases. Said pure stereochemically isomeric forms may also be derived from the

corresponding pure stereochemically isomeric forms of the appropriate starting
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5 The present conpound used in the current invention
may al so exist in their stereochemcally isoneric

wo eoomi4sef i ni ng al |l possi bl e conpounds made upPOf/EP1N@7/056235

same atons bonded by the sanpisequence of bonds but
havi ng different three-dinensional structures, which
are not interchangeable. Unless otherw se nentioned or
inmediércas, pdovidddghatdherdactadn ahesisghataspecitéallyo fyaferadiy, if a specific
t
g%g%;gg)c e?ﬁs%ég[}?d @}algﬂoér‘%eﬁﬁoﬁlflc% @7'11& b® %\aﬁﬁ&kgd %? gtereo n%emﬁc methods
9if grpagssig.edhese s;éﬁthpdﬁ%ﬂmdéarﬁ@gﬁowﬁ ERipkp ynantiomerically pure
qbﬂﬁhﬁ@ggﬁggs and/ or enantioners of the basic
ecular structure of sai.d co

TPe sierimei rRgFMAG RPN Yl e et ie O?WS&MMGUS%
iconeheio ] esehddsi mp@m;irmn: ieysieelrseparaiort ethodsnvelfich may
ag n%t %r es W‘ot hme]% d ot h?orr egerm% c set 8t?xgeecd stta%hzzﬁ o%ntr)lr aced

GETHIHEPIRY Bt 5BRIOSF e ' e 4ERE SHRvER TR Al g
ahynmﬁogawenﬁ@ ﬂﬂwmuwbsnmmogaweﬂates. Pur e
stereoi soneric fornms of the conpounds and
intermedi ates as_nentioned herein are _defined as

ilsis gteps tosprgsoankiliad) iy ther abthgk compnpspdepbliorielagbios (B contains
dlv@%ﬁﬁﬁﬁ@ﬂﬁrdeﬁtefﬁnﬂﬁh@f may 8€steRBfdras serémidfdt cAorms. Two

structure of sai ds or tes

it tiedeongrt ORI 0L TP S b B g SRy for formala (1)
concerns conpounds or internediates having ayy—-g

stereoi soneric excess of at least 80% (i. e/ m ninmum

90% of one isoner and maxinmu
possi bl e i somegs) up to a st
100% (i.e. 100% gf omme isgrERNad non€ of

t he ot her),

more in papt'isul I, C npou ds or unternedlhtes havi ng
a stereois neg1c e S 90%-~up N 198% " even nore
in particulars having a H25 S %reo«sd&erlc excess of

94% up to 100% and nost : ul aP having a

stereoi soneric excess of 97%up t % The terns
"enantionerically pure' and 'diastlereonericallydpure
shoul d be understood in a simlar y, but then having
regard to the enantioneric excess, respectively the
diha sbenlelerrenfigiraticvesfsac asymemettig cemter that mapuespricemt irghe

RUMBoStR 08 PoraRIB(T ﬁ1a§/ (BE P@dl@eftecpl%m@ WReS RO cal descrlptors R and S,

i nt er medj ates used Lhis | nventjon_may _be ed
5 Resndanpptpeon qoawsmnd&&w%wlﬁspﬂ%@@&dﬁ%gurepwl “Chem. 1976,
mleagoe enantioners may be separated from each

her th | ectiv stallization of their

5§W§F ﬁ?%ﬁeghﬁpgsﬁﬁp: optically active acids or

bases Exanples thereof are tartaric acid, 35
¢i.henzoxltg taric acid, ditoluoyltartaric acid and

i ¢ acid. Alternatlvely enanti oners may
Keenseppxperimenial proesddiresgr aphi ¢ t echni ques usi ng

NMRasbeaﬁaaké@ @@J&ded@?ﬁéﬁ&keﬁﬁ‘vﬂlo@ ume sﬁé&ﬂo%@é? E8PcsAln¥at

4BP AT, Gord Pty Sl dh P € |C§zse.rt§%n%?tﬁﬂsme&€ Mgy was
tub&l @pﬁfeﬁ[ﬁﬂ b@ah@ar8.tClicnity sKils 200414 drifSE¥n and J values in Hz.

1\&:Tt1p E)C?i%i 18 1nc? ca%ed5 using the following abbreviations: d for doublet, t for a triplet,
m for a multiplet, etc. For the sake of brevity it was opted to completely characterize
(NMR included) one representative example of each subset of compounds. Low-
resolution mass spectra (LRMS) were performed on an ion trap (ThermoFinnigan LCQ
Deca) or a time of flight (Waters LCT) mass spectrometer using electrospray ionization

(ESI) in positive mode. All reagents, were purchased from commercial sources (Acros,



10

15

20

25

-14 materials, provided that the reaction occurs
stereospecifically. Preferably, if a specific

wGet@ravisgsonmer i s desired, said conmpound will bBCT/EP2007/056235

synt hesi zed by stereospecificisrethods of preparation.
These nethods w || advant ageously enpl oy
enantionerically pure starting materials. 5 The

dildstle Fhomehicn), & deedmtcesusefl af orcrived. (dlumn chigmatagrapley was

ST AU AR oy o

&d aﬁn%dgém;h¢%% 0 &pmp pEyesd Matehe. Applyaseh FRILE was desic apea Waters

gﬁgg{@{zgpz (»ﬁaﬁefm ane safh!ii[e@ﬁ@zts&ﬁ{ &ﬁ%edglg}oa %kéflgrln? photo diode
S SKI

HATIEEEH Z%S%B}Hémﬁn%@a’rf)f I ﬁh?% t?? Euw th9 eneldﬁ?%u%two

fchxoenaasytapred Ey'stenﬁ:sewﬁenseca@@'sﬁeimﬂs colynre W sttrs@&erra MS C18,

feren st er 'so .
gent Hebs éa?r%lml %28(%: Bil%&éaﬁe aASEEQO %@Tﬁ aﬂd 5% CH;CN
fii flo® embbilophako B: Cbhﬁtﬂl Anglypis NrRrunsat §50 UNng @f@v rafe-of

%Lasy tle MQ f& ﬁ()wmg I%Hﬂ?en?‘t(ﬁgl 1{“9@%9‘9 %f4 ﬂlﬂ{ %%19 n7 ® Blm

rIC center resen
éd?{bdﬂﬁé{%fwﬁs% 3P mipha { IH}Mrﬁaymsé Wa dﬁue%t% d hsyeqtulﬂératlon time

Sb%ﬁe?ﬁ 6 Ml asHes &ihRéD Esut&l ﬁéh!lis TS ddfé&edglt a%%ﬂlgﬁpwavelength
rrespon es e ure
Ropt - St 19¥BR: Waises DanbieC1h 3 48 FR) b 1bire mobit

tpthasfeoﬁk Mo @M HODONERQarkek@ it @COEH erHzGBenehilEd phase B: CH;CN.

Sr(%}ivar N3¢ Slgfng% ﬂoN/'VféteS PB "} ] %iaprlgﬁg El‘f’eetﬁgg&mg

pera

m&dmﬁm rO o (S, Ctnan: aﬁé%féoT %Iml S%A Blugedpagliswere detected ata
ﬁfg[%e‘% dl%';‘ﬁ "ﬂi@@enﬂ@@ﬂm‘é?@r%rﬁsfeﬁl@ge%’fdﬁ@e example of each

st andar d. em cal shif ts arecigl ven in ppm and
vaPsseel qompeindsis efypniang|is peyed @ miggicsa leoﬁya%weﬂg of pie

fredreRManige abiigy (@hniponsd 7dn tass APOULRY dederib&d. Tae other
tc%r'n%'m%ds (in class A and B, C and D respectively) were synthesized in the same way

as already described.
Scheme 1. Synthesis of {1-Benzyl-3-[(2-amino-benzothiazole-6-sulfonyl)-isobutyl-
amino|-2-hydroxy-propyl }-carbamic acid hexahydro-furo[2,3-b]furan-3-yl ester

derivatives 5-25.

(i) RNH;"CI” Et;N, THF/10% Na,CO:;.

NHR
s~
/[i:r /[f:rN
0] 0 o
\\ \‘.O. N
—— O\\: 'IO)J\N N/ A



in for a nultiplet, etc. For the sake of brevity it

was opted to conpletely characterize (NMR included)
woo@nepsesent ati ve exanpl e of each subset of PCT/EP2007/056235

conpounds. Low resol ution magsg spectra (LRVS) were

perforrred on an ion trap (ThernoFi nnigan LCQ Deca) or

A T e e

reagegﬁ , were purchased fro comTerC| al sources

Agy 0 2007/ 147884 RC3/ E 056235 - 15 AImNch
uorfochem ) . . —ahed»very usgd srcelveel—eo-l»

gz ap

chr ofat ograbHy was carrli edOout ca gel 60 A
60-200 m (ROCC). Thin |ayer chromato phy was \O
perfoned on silica gel 60 F234 plates (Merck). 4

Anal ytical HPLC was done on a Waters Alliance 2795
(pukedo-cyelapentanenfib€®), (ygiNarmindiFpp®hhiGQH Wt er s
996 photo diode 5 array-detector (system 1l and system
2). To check the purity of the end products two
u_Im graphl c systerrB were used. System 1: col um:

mm x 100 nm),
st (b sctebE 270 & N T H2Q,

rmbl | e phase B CI—BCN Anal ysis were run at 55C usi ng
Qlfdafémlfeﬁbﬂ-p@ﬁeridlﬁ Jéhfbaﬁﬂl@'a)éid&rttlhﬁ fé%'té

ent m n: 5%A, ) 10 50A
e Brmpund ads Singhiiagd iyt maveie by %@LF S syl
Thdamiiadid hy-abitghestari(2) (S Rivaenolt Woquivnehishsval.dsolved in

' . k |
L HOM P P 8y B 7
S08nme B 2%qmy) 4nbBGih (3.409 2mumohdisiqhy). Pieasobutian Vi3 Stmrled at
@RdrGol 18 mﬁﬁomncgﬁplé&e&mﬁe %actgﬁs focyclo-

Anal ysis were run at 55C usin ow rate of

@Emtﬁil%(la@pg Viotmied &5 %Wr?g%i@c&rséh Behtd n‘@nqh 9129 equiv) were
%5&@& toFhsdlitibn. FHAsoldtich WhdstirkUht ré&dmilte@sbepaads Sotesveral hours.

koGP She TeBHaerh Bl an Gl E Mo g Ao EribaBteEnder

crecltpeahpﬂ:ssdrstogmhmn 3d0d0igs 25 epuslt @dchniitating N WRASS(EBRE m/z 269.
synthesis of one representative exanple (conpound 7

in class Zepl s fully described. The other conpounds
(raydopesylapipaddim-4-gl-apuneninssgderide 6hy) wer e

% f@yﬁ%@bﬂt‘fe 1'p@r1&1'ﬂ-31 §1®E§rb\éﬁﬂ{c act®rAEb @k T QRIY3ASSHId, 26 damol,

TEaBoA dml(vgde B D R o2 B WD herggion.of B EC in
ysioprd}ﬂhdil(ﬂl@ Dy Thoxolutioropyd étn’féafabﬁiﬁn@te&qjefhture for 24 hours. Due to
R RO R T oM ST Rt S B YE) i ege

(50 mL) were added to the solution. The solution was stirred at room temperature for

another 24 hours. LC-MS indicated incompletion of the reaction. Tetrahydrofurane

(20 mL), 6 N HCI in isopropanol (10 mL) and methanol (200 mL) were added to the
solution. The solution was stirred at room temperature for 5 hours, followed by the
addition of 6 N HCl in isopropanol (10 mL). The solution was stirred at room
temperature for 72 hours. The solution was evaporated under reduced pressure to obtain
4 (4.20 g, 25 mmol, quantitative). LRMS(ES+): m/z 169.
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N/ I SN O6 Ss0'".0%] ONNYW ONNWOO H
OH HOH1 5-25 WD 2007/ 147884 PCT/ EP2007/ 056235 -16

weheners®4  Synt hesi s of PCT/EP2007/056235

1-cycl opentyl - pi peri di n-4-yl ~gmmoni um chloride (4). H
H ONii ONiii +HBNp ~-NH No ~ NCl- N-0 2 3 4
5 (ii) | odo-cycl opentane, K2C03, CH3CN;, (iii)
H3bmpl@2 OH, CH3OH. Exanpl e 1 Description of the

(ﬂlﬁ&ll ﬁal)n BFﬁl(étcihngﬁcafl %ac%‘(‘)H? fi- s%héllge 1

yCI Opentyr - prpertorn-4-yij)-caroan ¢ acid
tPé‘mal‘mﬂQ’fo wzmun(fsf)l b?ané-3Ja52rpbawdoma§vlwﬂnd€m4z}wmn0)-
fb@ﬁwtwgommmfoﬁy zJo)buammzﬁ@Lﬁ g&%@jﬂp%ﬁ ﬁgfaybdmlc acid

2% R S eSS e T Clelom i | o (150 rri)

foll owed by the addition of iodo-cyclop ane.(9.79 g,
50 mmol, 2 equiv) and K2C03 (3.45 gHM{EﬁM—d

equi v). The sol ution was red ag— 15

temperature fqf 48 hours. @ to theM nconpl et eness of

the reacti on! cEdogycbo- pent alﬁ?e 70 g, 8.69 mol,
0. 35 equiv) and 0 23 pl , 0.29 equiv)
were added to the SO|LNIO . Pl"heOsoI utlon was stirred
at room tenperature for se%rég/hours. The sol ution
was filtered over a bed of dicalite and the filtrate

was evaporated under reduced pressure to obtain 3
({6- ]?dhzgl,&-ﬂﬁdﬂﬂiﬁ?-B [ispbart- '(2 ate'thaﬁésulfoRNSﬁdﬁﬁdthlazm(eZB 20nyl)-

| -yl - ' 1
2Rty YShIPET LR o TR SIS 5 A
tl& momply tl wqm@t1e¢y04®)3nt(yﬁpmrigi,n-éﬁsl-mmioniuln ejaiide (46602 g,
@'53&191)1"?%7'6@ Wﬁlﬁﬂd?‘ﬁl%lthaﬁﬁ]qmggé 10 O(liq &}Q%qi Py Lﬁ\t}ewere dissolved in

t1on of I SOpPropano

$erahyfionrapes (200 intlpe fpligtved dyrthe @%téqra@ﬁﬂr()e/ inmwa}ers(SO mL).
Bue sb mtlolz 51a§ erémth%rﬁfs&mreoffor 4R @ouLATHd &’gam@l eH@as

SEPTIGE BBl TP PR CHE G b e Rsiehy TR g o dried on
Mgy, ﬁltenred ahdrvaporated under reduced pressure. The crude product was
purified by column chromatography on elution with dichloromethane:ammonia in
methanol (7N) (100 to 95:5) to yield the title compound (4.45 g, 15 mmol, 39%).
LRMS(ES+): m/z 756 [M+H]"; HPLC (system 1) (290 nm) tg 4.16 min, 97.11 %;
"H-NMR(CDCl;) 0.87 (d, 3H, J= 6.48, CH3), 0.92 (d, 3H, J= 6.50, CH3), 1.33-1.51 (m,
4H, CH; (2x) (cyclopentyl)), 1.51-1.77 (m, 6H, CH, (2x) (piperidine) and CH,, H4),
1.77-1.96 (m, 5H, CH, (2x) (cyclopentyl) and CH (isobutyl)), 2.09-2.28 (m, 4H, CH,
(2x) (piperidine)), 2.43-2.59 (m, 1H, CH (cyclopentyl)), 2.72-2.85 (m, 1H, OH),
2.85-2.92 (m, 1H, CH, H3a), 2.92-3.12 (m, 5H, CH (piperidine) and CH,-N and CH;
(isobutyl)), 3.20 (dd, 2H, J= 8.63 and J= 15.16, CH; of C¢HsCH>), 3.58-3.79 (m, 3H,
CHy, HS and CH», H2), 3.79-3.91 (m, 3H, CH,, H2 and CH-NH and CH-OH),
4.90-5.10 (m, 2H, CH, H3 and NH), 5.42-5.59 (m, 1H, NH), 5.62 (d, 1H, J=5.04, CH,
Hé6a), 7.12-7.32 (m, 5H, C¢Hs), 7.52 (d, 1H, J= 8.54, CH (benzthiazole)), 7.67 (dd, 1H,
J=0.99 and J= 8.47, CH (benzthiazole)), 7.95-8.02 (brs, 1H, CH (benzthiazole)).

! Surleraux, D. L. N. G. et al. Broad spectrum 2-(substituted-amino)-benzothiazolesulfonamide
HIV protease inhibitors/ PCT Int. Apl. 2002, W02002083657.

? Surleraux, D. L. N. G. ef al. Design of HIV-1 Protease Inhibitors Active on Multidrug-
Resistant Virus.; J. Med. Chem. 2005, 48, 1965-1973.
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anot her 24 hours. LC-Ms indicated inconpletion of the
reacti on. Tetrahydrofurane (20 nL), 6 N HCl in

wo sopnepsnol (10 nmL) and net hanol (200 nl) wer BCHEP®A7/056235

to the solution. The solutiomgwas stirred at room
tenperature for 5 hours, followed by the 30 addition
of 6 NHCL in isopropanol (10 nL). The sol ution was
stirred at roomtenperature for 72 hours. The sol ution

\mapﬁuﬁ@obﬁta&@awalem-B@dﬂeasgzmeﬁam-pzﬁe@zdabﬂ@mnmé)-

Ve S0t S B Pkt b N p g Pl idia

Desalnidpe-fwm/ 2 8-bfuearcBoestat (g édassdiis for schene 1
Preparation of conpound (1-benzyl -3- {[2 (1-cycl opentyl
pi peridin-4 ylam no) -

benzot hi azol e suI fon ‘75 hy O
propyl) ca@‘b he>(ah $uro 2 be
ester (

1 Benzyl 2- hydr oxy- 3 [|§Hb yI ( 2- met hanesul f onyl - benz
ot hi azol e- 6-sul fonyl )- am o] - propyl }-carbam c acid
hexahydro-furo[ 2, 3-b]furan-3-yl ester (1) 1,2 (10 g,

i%én@%%ﬁé%ﬁ]m IﬂPI4C)§$YS§H}}3rQ%9mIg}] R} 9%iny 9551 %: HPLC

((ﬁ/s&m@)(mnﬁﬁ tmﬁms mif, 5574 et H)NMMCDﬁheﬁrM(h(mh B, J= 6.52,

t et }q}w ? of uf ane ZquyﬁE\s)s ]}Aﬂ fné (?g) @%ﬁéldmeg and CHy,

ma i (1f(®gtma2)2 09-2H& (gaa Coh (mgrl@tw)a,r?ebp -2.35
in QHOO‘HE@ &idhds e fmp. 9§§mh91qr SH (phRri@hepdHdcCHaMS4 and OH),

S R Bt sey el Nl L e
BISS&(@IE&! @MHICeM pparlal. eﬁ(mnﬂé,rCHgd{ﬁcﬁﬂl PHeSR)r 281-B92 (m, 3H,

e RRRRERIENTBR SR Lo R oh R, A ATRREEAB Y61 (m,
(IHNNH)J_G)Mt(@ 95.5)5.1% C3H éﬂ@),t'h@S 7i4tl | (0, ¢OHPOahhd, 145 @b 1H, J=
g, 551@HT(B%§12‘[ é%dﬁe)% BR% Eﬁ*‘)ﬁ 1%’3%& 55 8[§\4+ dirtbehfthiezole)),

(75 Stem 1
epch )CH(Bw(faaZOéqJD J— 6 48 CH3) 0.92 (d, 3H,
J= 6.50, CH3), 133151(m 4H, CH2 (2x)
| t 1.
iR e Wl sonkioumiebls Benyl- -ty oxy-3 Tisgbaggh ot 1-Grmedbprsy-ethy)-
(pRwplifiny3-ylapand lybonzathdazaH-§-s eyl mino)-pré}@if2caBativ acid

?’g%@j%eﬁ’%’%?% )3!”9@9%'32’1%%2 fnﬁi‘ﬁf;ss@fg (m 1H CH

H
O,. 0O S N
G e (X W
W /
/O H /S
OH

N'T 2

K( %

LRMS(ES+): m/z 732 [M+H]"; HPLC (system 1) (286 nm) tg 4.06 min, 89.02%; HPLC
(system 2) (286 nm) tg 3.42 min, 87.19 %; 'H-NMR(CDCl;) § 0.89 (d, 3H, J= 6.49,
CHs3), 0.95 (d, 3H, J=6.56, CH3), 1.55-1.72 (m, 2H, CH», H4), 1.75-2.03 (m, 3H, CH

(isobutyl) and CH; (pyrrolidine)), 2.31-2.50 (m, 6H, CH, (2x) (pyrrolidine) and CH,),
2.75-2.87 (m, 1H, OH), 2.87-3.12 (m, 8H, CH,-N and CH; (isobutyl) and CH, H3a and



10

15

20

25

2.85-2.92 (m 1H, CH, H3a), 2.92-3.12 (m 5H, CH
(pi peridine) and CH2-N and CH2 (isobutyl)), 3.20 (dd,

wQ@bkho74+47884 63 and J= 15.16, CH2 of C6H5CH2), 3.BEFBP297/056235

(m 3H, CHz, H5 and CH2, H2)19.3.79-3.91 (m 3H, CH2,
H2 and CH-NH and CHOH), 25 4.90-5.10 (m 2H, CH H3
and NH), 5.42-5.59 (m 1 H NH), 5.62 (d, 1 H J=
Emépyr@&idme)-ﬁap CH?), 32273.32(nd,ridH,3H]> @B8Rb)k(CH7), 338((d,3H,H,Hs),

J
5)83 5§§m0§7‘h(@2 ﬁ) é@fﬁhg)z%%) 891})@@1 g%fgg}% H2Qtn§gH _NH and
@ﬁ-@?@né@ﬁr%%ﬁ%)m CH, g e WER, 563 (d. 1HNJ= &15e HaHba),
Br 9B6l 43 BACIUNH), 7.12-7.40 (m, SH C6H5) 757(d, 1H, =8 54, CH

T = R RO R e R R e

Je 1257SGJH @rearkiaz&de))L. N. G et al. Design of HI V-1
Protease Inhibitors Active on Miltidrug- Resistant

Virus.; J. Med. Chem 2005, 48, 1965-1973. WD

Toeprratans 8f\c ampuarA 10 BenQB 62 8iroxy 8-{Brbwal-B-( lopyrotin-3-ylmethyl-

3}?%9%%?3-ﬁlz'nﬁﬁy)zwn'zgth{'t[zgZA-é‘-&pl?W}l-almrB?-%L&iﬂ)lélrbamic acid

Bexeltdre-f7el & 3-OlRwien-dril ieyter €db (61485 ini no} - 2- hydr oxy
propyl )-carbam c acid hexahydro furo[2, 3-bJfuran-3 vyl
ester (11) (class B) NH D OS % NNH% HOOH 5

LRVB(ES+) : nl @/ 778 [ MrH] +; C (syst nm tR
4.92 min, 95@1@2%& e 2) 3. 65
min, 95.41 % ““HF 13) .-e@ .52,
cH), 0.97 (d, 3H0J_§{. B X85-1. 6H,
CH2 (2x) (piperidine) and @H2, ), 1.71-1 (m 1H,
CH (isobutyl)), 2.09-2.19 (m 2 CH2 idi/ne)),
2.19-2.35 10 (m 2H, CH2 (piperidine)), Y93 (m

3H, CH (piperidine) and CH H3a and OH), .2 93 3.12
(IJRM&(I-H;SM/ZN%QM%‘I-]Z PG ljsptsiei) }), (286 18y 3r 298 o, BH 8 %;

AL DTy 1y o Y HLIPRI 0 590 0

dnd- BHONH). 45 @B = 6439a9HS), 1.50¢1g5 2H?,+¢Hzlr®4érﬂd65 1.98 (m,

ngb Cl‘ﬁﬁu%dﬁénd(@{z( ohhﬂﬂ)e)) 2262, s(zd(m U, C~H:2 (éxﬂg Slline)),
7%53 2 (%qu% IE%W)QH a?dé?ﬁzclﬂ&ng Eﬁf (bliyB3

wiolideid) Ghé OH, hif @28k @) and THH2-3855L9.76 (i, M, CHE H5 and CH2
‘*f’ﬁgékg It ST B2 RSB RS 400 ety . 13
)and NH), 5 65 (d, lH J= 4 50, CH, Hé6a), 6.18-6.49 (m, 1H, NH), 7.12-7.40 (m, 6H,
CsHs and CH (pyridine)), 7.50-7.60 (m, 1H, CH (benzthiazole)), 7.60-7.75 (m, 2H, CH
(benzthiazole) and CH (pyridine)), 7.91-8.08 (m, 1H, CH (benzthiazole)), 8.40-8.65 (m,
2H, CH (pyridine)).

The compounds prepared (no’s. 5-25) are depicted below in Table 1 and grouped in
classes A, B, C and D respectively.



pyrrolidin-3 ylam noJ-benzot hi azol e- 6-sul fonyl ) - am no)
propyl J-carbam c acid 20 hexahydro furo[ 2, 3-bJfuran-3
wQ@bkoogasms4 (17) (class C) 0/ OS N .C 11 . O HMI/ER007/656235

NN'(l OHO LRVB(ES+): mz_J®82 [ MrH +; HPLC (system

1) (286 nm tR 4.06 mn, 89.02% HPLC (system2) (286
nm tR 3.42 mn, 87.19 % ' H NVR( 13) 6 0.89 (d, 3H,
J=6.49, CH3), 0.95 (d, 3H, J= 66, CH3), 1.55-1.72

(m 2H CH2, H4), 1, Z5<2.03 (r@«&H, CH 25 (isobutyl)

and CH2 (pyrrolidi .5(m 6H, CH2 (2x)

(pyryoty di ngy and . (m 1H OH),

2}\\\8 -3. 12 ( 8 “Ngand (i sobutyl) and CH, H3a
61 20 ‘ / ER 6235 -19 CH

( Srol i di ne) Hand ' N/.:,S\\12-3 27 (m 2H, CH2 of

C6H5CHR) 338(sH 3H, |CH3%, 3.60-3.75 (m 3H, CH2,

H5 and CH2, H2), 3.81-AQ05-(m 3H, CH2, H2 and CH NH

and CH OH), 492508( 2H, CH, H3 and NH), 5.62
J]H J=5.15, CH, H6a), 6.30-6.42 (m 1H NH),

.40 (m 5H, C6H5), 7.57 (d, 1H J= 8.54, CH 5
henzt hi azql e)y 7 68 (dd_1H J=1 96 and J= 6 61, CH
)6nzrt|dmiuazlo{:%;$}, 8.00 (g 1H, J= 1. $F CH | LC-MS
penzNbi azole Preparation of |conpound ES+
- Benzyl - 2- Nydoxy-3-{1sobutyl-[[ 2-( 1 pyridin-3

yllmet hyl - pyrrolidjn-
ylfam rfo) - benzot hi e- 6- ony|CBeraiNGOYS2( 730
prnopyl ) -canbam ¢ acid hexahydro furo[ 2, 3} bJf urjan-3

yll ester (21) (¢lass D) 01. g N|COO _ NN "OHNDO
Of 1~ N LRVMS(ES+): nmlz 765 [ MHH] +; HPLC (slystem|l)

(286 nm tR 4.28 mn, .18 P m (|286
np tR 3.40 fin] 9466 9 'H-NI\/FE }52% 8%94(d, 3H,
J¥ 6.34, CH3), 0.90 3H, J= §.38, CH3), |1.50-1. 65
(m 2H, CH2, H4), 1.65-1.98 (m | 15 3H, CH (i sobutyl)

and CH2 (pyrrolidine))—2.20-2.92 (m 4H gH2 (2x
(pyrrofidine), | § C38H53N507S2| 756

8 A g@M ©  |c3eH51N508S2| 746

—~ANS
b el o

/
N
9 A §4<3N_<\ \ |c37H52N608S2| 773

N O
10 A §@N—( " |c3oHs4NB09S2| 816

11 B g@ p C40H51N50782| 778
N




2.75-3.28 (m 11H, CH, H3a and OH and CH2-N and CH2
(isobutyl) and CH (pyrrolidine) and CH2 of C6EHSCH2
wW@omh7TkBy4 3.55-3.75 (m 3H, CH2, H5 and CH2, PEREP2007/056235
3.75-4.05 (m 3H, CH2, H2 andyCH NH and CH OH),
4.90-5.10 (m 2H, CH H3 and NH), 5.65 (d, 1H, J=

4 .50 PLI e a) 49 lm 1k I\II_I\ 7 127 A0 lm
oy T+ L T+ TO \

6 lCompousHs; N Rl ne)), |7. 5047k 60 (RC-MS | cH
(benzNﬁl azo -

.75 (m 2H, CH (benztBi*azol e)
and CH (pyf

7. 91 8. 08N (m 1H, CH
(benzt hi azo 8 40- 8. 65//( 2H, CH (pyrf di ne)) .
The cqgpoun

T ooy > Eshahgors) ot bel o

yr 25 cl|asdes and D
respecti vel WD 84 PCI/ EP2007/ 056235 -]20

HN~ SON 00 \ NS HNHO O Tablle 1
Compound Cllass R MF LC- M5 ES+ 5 A ~-cwx
C36H51N50782 730 6 A C37 1S2 744 7 A
C38H53h0752 8756 8 A~-0 1 |N50858RI60462(9 7o\
C37H52N608%52 773é N Ac|WC\-/ C39H54N609S2
816 0 11 B C40iHB1 778 ~~N WD 2007/ 1}47884
PCT/ EP2007/056285

7 N\

14 B §4<3 — C39H50N60782| 779
N
N

15 B g@ﬁ C37H4BNBOTS3| 785
16 c §4<j C32H43N507S2| 674
NH

17 c g‘C‘N C35H49N508S2| 732
\/\O/

18 C gCL C35H49N508S2| 732
\/\O/

19 c §C‘\/k C36H51N507S2| 730

20 C §—© \/k C36H51N507S2| 730
=

21 D §—Gl ] |cssr4sneoTs2| 765
N
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-21 Conmpound Class R M LCM5 No ES+ N 12 B
C39H50N607S2 779 13 B C39H50N607S2 779 N 14 B

WE3BHIONE07S2 779 S" N 15 B C37HA8N607S3 785 PABER0M7/056235

NH C32H43N507S2 674 17 C ~~NbAL35H49N508S2 732 18 C
ON C35H49N508S2 732 19 CC36H51N507S2 730 20 C
C36HEAN07S2 73021 D ~N/— SHASNEO7S2 765
206PMReP8d4-RCT EP2007/ @56235 -|22 Cgjpound LG-Ms| R MF
LEC- MSNoNo ES+ 22 D I N C38H48N6Q7S2 765 23 IFSIN|S-\\N
P6HA6N607%53 771 24 DITTTINNI, .[N C36HA6N6O[/S3 771 25
D|N | C38I—M8N60'7§2_@ Ex € |3 _Virol ogi clal

ploperti es |ofP t he conprunds off| t|FE84ENEEAP2 i ntRent i on.
5(The conmpounds|were tested™n g cellular assay using
t he Mr4-LTR- EGFP ceI l's for anti -viral actiljvity. [The
agsay denonstr at cdnpounds exhji bit plot ent
anti - 28l V actD vi g gaanst { ;| |@36y4eRI60aABdIr atdry| HI V
sffrain (Wr'{111B{2-00 e |of the incrleasing
erer gence of driyig resi st ant HIV strains, the preslent
conpounds vere t ec—for t e| r pot ency agaj nst
clfinieal ly|i gpol at ed@ tggmw,\j@@m@g sQver al
myt ati ons. |These gssociated with

resi stance|to pfotease | nh| bitgrs and result in

vilruses that show vayious derees of phenotlypic
crloss-resi st _.t_g t he c Tt aI
aai | 8Bl e dir 3%5 uc é%‘g saqwgnavjféé

rijt onavir,

=

Example 3
Virological properties of the compounds of the current invention.

The compounds were tested in a cellular assay using the MT4-LTR-EGFP cells for
anti-viral activity. The assay demonstrated that these compounds exhibit potent anti-
HIV activity against a wild type laboratory HIV strain (WT I1IB-2-001).

Because of the increasing emergence of drug resistant HIV strains, the present
compounds were tested for their potency against clinically isolated HIV strains
harboring several mutations. These mutations are associated with resistance to protease
inhibitors and result in viruses that show various degrees of phenotypic cross-resistance
to the currently commercially available drugs such as for instance saquinavir, ritonavir,
nelfinavir, indinavir and amprenavir. The viral strains coded as A, B, C and D contain

mutations as indicated below in Table 2.
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nel finavir,

strains

OGBEeL
KO55R, |

The viral
mut ati ons as

i ndi navir and anprenavir.
coded as A, B, C and D contain

wo nab7aetsed bel ow in Table 2. 15 WO 2007/ 147884PCT/EP2007/056235
PCT/ EP2007/ 056235
LO33M EO035D, S037Y, M461,
KO70T, A071V,

LA d, VO032T,
RO57R/ K, (O58E, LO63P,
1072V, 1084V, LO89V B VO03I, V032I,
MD361, SO37N, KO43T, M461, 1047V, 1050V,
057K, 1062V, LO63P, AO071L, V0821, 1085V,

-23- Tabl ey2 A V0031

LQO0M |

O9d31, MUOB! vADITOL0B NSV 33T, B3 BYL NI B3R /K, QOSSE,

5037N MJ461 1050V FO53L D | 054V KO55R L063P AQ71V
073C vcﬂikﬁv?@O@ﬂhﬁ46@6®ﬂ®66@ﬂ0&%ﬂé@89M13v V032T

OII\I 1\

{fo the f
MT4- L TR-

r8a1A qu§§Q3FﬁZO%%1

635 ar asE?sanggwa? s? peri% oir'jrreﬁgdacﬁcior dII%Sé)V

K O3PM, Q5 7K, 206U 10638, AWML, ar08anassINIe®RM 10931

EGEP PpIIQ were | ncubated fnr three dnvc Ln

{ he

he end

pr 6¥e03Iel (M1 WRBNVOGS 1 AL 103 8 SO@TN MU?461 1050V FO53L
cdhpounds _accor di ng@to t he

{he vi r gl0t¥tKd:

i nventi on. |nfect|on
PP 07 %5853@ ﬁ’é”@ﬂfﬁ At
of the incubation norl nH the (ID S gnnl Was

piC any f
Dbt ai ned.
rers— ot

expressed as EC50

reasur edVOOH LNOFDt 318 VOBAT ISOB7N Wééﬁoﬁﬁ\hl(ﬁﬁ&f [AESens® 1V

fluorescent signal was
ty of 10 the conpound

IR e PR

b=

These vaI ues represent the anmount

qfhetcgl@ul }%&ﬂﬂﬁl&@ gCéO?le% R @€ to lﬁg)&/fhg %r&c@@ure C e I'l's
fromvirus |nfec 1 ON e seen
tHVs of migrk-ipiReteg MEERT i%%%% @ﬁllssW%rP ancappigg fanirer days in the

ipRdseRdet dfV@ridudionashtratisRQes tBé conpaurids %&doadhﬁg to WOinvention. Upon

20071 147884 | EP2007/ 056235
JPiPeias Zl@ovﬁr&i[cf;n[ar‘\ﬁm REN: %é?)(fFK rﬁ"’éeb

24- Ta .
ation

AR b Ui

PEGSD thEGED sppiRab®as Iﬁeaﬁuﬂeﬁ. Tn 88 Virs Zobtr@&ampB8 (in the absence of

any inhibitor) the maximal fluorescent signal was obtained. The inhibitory activity of

the compound was monitored on the virus-infected cells and was expressed as ECsy.

These values represent the amount of the compound required to protect 50% of the

cells from virus infection. (Table 3).

As can be seen in this table the present compounds are effective in inhibiting a broad

range of mutant strains.



6 8.31 7.84 7.58 5.46 7.86 7 7.88 7.93 7.70 5.54 7.87

Compound WimB2001] A T .x ey 5
_ No | PECSO |, .. PECS0 .. PECS0 | PECS0 |  PECS0

SRS S M- 112 L. . LECTAMENRN 1 N 7.86
. 6. 8.31 .. 784 .. ....758 5.46.- 7.86
SEFRN FEUSREE AT EYSER S T TR T Iy
8 7.44 10 §.c83 6.84 Hpp2 5.138.62 4
9. ..656.......699....... 659 .....500...... 6.99
SR LR D - - B N -2 SN N -~ 3 L O -2
41 8.60 - ... 7:65- 7.47 5:24- 7.73
120,834 . 82 771 . 519 . . 827
1b 5 % 626 A 5 10 8% ot [ et 2 T1ds
A4 .. ... ..7.85. ... 785 . 7.78 5.90. 7.84
15 8.24 8.38 7.71 5.46 8.24
16 - 8.82 - - - 593 5.89 5:90° - NA
AT TR TBB L, 777.....547.. ... . NA
8 L8 T A s%2  NA

N T 8 42 ...784 13 8.1838.06 7534 6.04 775

% 20 8.27 8.23 7.84 5 59 8.12

i 7.95 - R 7.84 574" 815
22 DT NA- L 777.....619...... NA
B TeT L B86 786 536 827
24 8.22 C T 770508 789

PR .. 14 7.65 (.00 [ 1To 5.9U /. 04
15 8.254 8.38 /A7 5.46 8558 5.04 <4.49 5.41

‘Bioavailabitity
.Ca.(:(.)-2.pe.rm.eab.ilit.v a.ssa.v for intestinal .abéorbtién .

‘The permeability of different compounds was evaluated according to a Caco-2 test
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 were
‘grown in' 24-well cell culture plates ‘for 21 to'25 days. ThHe integrity of the ¢ell

16 6.82
5.93 5.89 5.90 NA
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10 protocol as described by Augustijns et al.
(Augustijns et al. (1998). Int. J. of Pharm 166,

wa 20034)788her eby, Caco-2 cells at cell passage PCIBR2007/056235

bet ween 32 and 45 were growmpi.n 24-well cell culture
plates for 21 to 25 days. The integrity of the cell WO
2007/ 147884 PCT/ EP2007/ 056235 -25 nonol ayer was

cieokydr tvys creaked hngeasueing rtmtwpd:piﬁelialadleommt tasistake (TEER).
HeSI ) .
58S A0S GeGRER pLTAEALER AN RSSO e odion.
sol ub| lity at different pH I evel s 5 The equilibrium

$Qluebid dolibilith) o HiTkékadk 80 19@84 r oi ntestinal sol utions
condl lons. 1S .a

der er nod ood. neas for )
wﬁ BBWSPWPW pigiulgte %“8%‘68%% foiopwhdet Fiappdynamic
anﬂdﬁm@ idiafebed arhsypa fdrsheoiolmmmy pro@lstofmies coﬁhpauhaﬁretﬂle stomach
%aéhlreléﬁﬁfemien{ %aé{slsﬁzﬁeeg ¥\e/:%t1 e, Stmﬁe%al %%tf._l \ﬁa d @Fﬁ WB[B?ut pepsin)
szajstsgt) atywilr & ]sjatSuamaFﬂd 1n‘@§t11p||1-|ﬂ@1c’5 (SHB{ (W1th<mj b,dlei sqtsd weThset at pH

%ncpﬁﬂtﬂ? Gl légrgéii 11?6@1"[3%&0&1 Aoy g@g]ﬂ%pbottom

tes In oun i s ad
\}%PIIOPF adgsdi Rvhacy lutn.gcﬂf cmpﬁ@tdqléﬁéﬂt)d Pe&ﬁ‘(f”e(@taﬁléﬁ(étﬁé‘?}l ingnethanol)

dhY BeHOratd EPRROUINEToMPOBNdsas&t vdolhibedd i SEERhna!SIF and

SIF an i ncybat ed aver a horj.z haki n

bR gy B Ohg Pl fiking e Ao 3760 Berfataton. he

compeinid anicanstings ecatatcermineddyldyV-spectrophotometry.

UV-spectrophotonetry. 15 Protein Binding anal yses:
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were determined as these values reflect the extent of absorption (30”) and the speed of
elimination (180°).

Boosting the systemic bioavailability

With the described type of compounds (protease-inhibitors), it is known that inhibition
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
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The table below provides comparative plasma exposure to the compound having
formula (I) and the compound having the formula (III) in these dogs, with the
associated observations on erythema and edema.

Surprisingly, it was found, that the compound having structural formula II did not
induce erythema and / or edema in single dose experiments in dogs, whereas the

compound having the formula (III) did induce these clinical signs.
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(" booster') to increase the pxposure of tlhe conpound
having formula (1¥0) *mean AUGRalYdBat ed ¥$om 4
animal s 5 Conpariigon of conpoapod-A7507 er ythema/ edema

effects to conpound IT profile Conpound TTT: Tn a .
SiRAYF eoadipynigrabenod HRpdve r/opesiee) @ dnprepse e axpogissat the esdinewiddgine
t dbsulnide study in beagle 10 dog, one of two nal es

and o of t females treated wth conpound 11

eXRI"BI éﬁﬂmagﬁgwhemgﬁéthena at the high dose |evel of
80 ny/ kg/day after five consecutive days of

%%?Dtagn fipr I('& f éo%%p?)u%a I!E: %%t%gf%a{/&%ln%géff?%fsﬁ SXQOQ Rnogneaqiﬁ lgﬁofﬂ% ?S

to severe redness of the skin (erythenma; general or
@@¥¥0%h Jiyat all dose 15 levels. At the |ow dose

rev 0 ng/ kg/ day these synptons began to occur jn

tina singlo dpsaeielagipnifivg day rrpgat dose taxirodogydplerance stugp ipprpgle
130, ¢/ Je oW 6 Ahlestdng R of his femal&ItatcdvESEASmIduaiI LI Rehibited
%tglg%tﬁlp%%tihtglggﬁ ‘Ehlé %/g'h clorge Te?%f ofc ?osﬁé/ktgpcﬁy %%tgrt E\genc%n\é\elac%tive days of

treatment.

In a 28 day toxicology study in beagle dogs most animals treated with compound 111
showed slight to severe redness of the skin (erythema; general or maculate) at all dose
levels. At the low dose level of 40 mg/kg/day these symptoms began to occur in the
third week of the study; for dose levels of 80 and 120 mg/kg/day, these effects were
present from the start of the study. In most cases the erythema was accompanied by
swelling (edema) on the head, flews, eyes and/or ears, and in some cases by nodular
swelling on head, snout, cervical region, abdomen, ears and/or legs. These findings
occurred shortly after dosing, were transient in nature, maximal between approximately
1 to 2 hours after dosing, disappearing thereafter. There was a large interindividual
variation in this response, with no dose-response relationship. Mechanistic studies to
clarify the cause for erythema were not indicative of a histamine-based mechanism of
action.

In an oral 3 month dog toxicology study with compound III in beagle dog, slight to
severe erythema of the skin, accompanied by swelling, was noted in the majority of the
animals dosed at 120 mg/kg/day, throughout the entire treatment period. In some
cases, these symptoms started as maculate erythema and/or nodular swelling and
progressed to diffuse/general erythema and swelling. Signs were predominantly visible
in areas with thin/sparse fur including the ears, periorbital region and abdomen. The
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escal ati on/ 5 day rep at dose .dog .toxi col ggy study,
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uﬂyn peri od. 15 So oral adm nistration of conpound
Il produced erythema and edenma in the beagle dog, as
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. e ound | il ect,of riAena fed ma
|dbgs Mng&f omhﬁmenfstrm@bmgscoamaﬁd fchttl0 ok KO hedse Wi th
i ncreasing duration of dosing and dose | evel, there
was | arge inter-individual variation in the 20
Jie eréseyt safdyt e meffoened to studyothe phisina pbaraacokinetics of compound 11

A Halt SapRoRE a Rr sHRIPRHN A nditistHltdn ABLes R GRd 40 mg/kg, and to

evaluate the potential boosting effect of ritonavir, dosed at 10 mg/kg twice daily, on the

- ..

bioavailability of compound II.

Beagle dogs (7-11 kg body weight) were dosed after feeding. Both compound II and
ritonavir were given by gavage of an oral solution. All animals first received compound II
alone, and after a washout of one week, the combination of ritonavir and compound II in
the morning. Ritonavir dosing was repeated in the evening and on the next day’s morning.
Plasma was sampled to measure compound II and ritonavir concentrations until 32 hours

after dosing of compound II.
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1083 % (h.ng/mM) AUCs increased over 10-fold, whereas
Cmax increased 4 to 7-fold. The latter indicates an

imp-eo:esl akigas pti on and decreased first-pass effect
tor ¢ 0 ] in the presence of ritonavir. The
ﬁ?ﬂﬁ%ﬁggﬁgﬁgggLCPW AUC i ndi cates that the primry

rA tiwtanei af 160 fgedftactiee ingredient, in casu a compound of formula (T), 570 g
lactose and 200 g starch is mixed well and thereafter humidified with a solution of 5 g

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

active ingredient.

Coating

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



15 reducing the rate of elimnation of conpound II.

Fil mcoated Tablets Preparation of Tablet Core A
woreoovasmsof 100 g of active ingredient, in casPCHEP2007/056235

compound of formula (1), 570_¢p-20 | actose and 200 ¢

starch is mxed well and thereafter humdified with a
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met hyl cel lulose in 75 m of denaturated ethanol there
is added a solution of 5 g of ethylcellulose in 150

m of dichl oronethane. Then there is added 75 30 m of
di chl oronet hane and 2.5 m 1, 2, 3-propanetriol. 10 g of
pol yet hyl ene gl ycol is WO 2007/ 147884

PCT/ EP2007/ 056235 -30 nolten and di ssolved in 75 n

of dichloromethane. The latter solution is added to
the former and then there is added 2.5 g of magnesi um
oct adecanoate, 5 g of pol yvinyl pyrrolidone and 30 ni
of concentrated col or suspension and the whole is
honogenat ed. The tablet cores are coated with the thus
obtained m xture in a coating 5 apparatus. WO

2007/ 147884 PCT/ EP2007/ 056235 -31- Cains 1. A
compound having the formula (1) NHR NOOW, Ij( %S
ONHN\ O HO(I)
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Y 5 a salt, stereoisoneric formor stereoisoneric form
thereof wherein Ris a piperidine or a pyrrolidine

WO povg/1wdssc£h is optionally substituted on one OPCT/RPI087/056235
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which is optionally substituted on one or more nitrogen and/or carbon atoms by
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aminoC;j.alkyl, halogen, hydroxy, optionally mono- or disubstituted amino, nitro,
cyano, haloCisalkyl, carboxyl, Ciealkoxycarbonyl, Cs;cycloalkyl, optionally

mono- or disubstituted aminocarbonyl, methylthio, methylsulfonyl, aryl, Het' and
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aci d hexahydro-furo[ 2, 3-b]furan-3-yl ester. 6. A
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laimed in.a ne o inms 1-
ned clpra In ge i t@%ﬂwﬁ &ﬁ bltlng a protease of a
mul ti-drug reS|stant retrovirus in a nannal i nfected
sald r trov dnln a
o ot AR AEGR AR AR VbR CETBERS! bRt

any one of clalns 1 to5to sald manmal in need 25

i nf

yh eA%%{ngoi!nQd axgoﬁﬁﬁg‘%dclﬁﬁl 3 ﬁ@s@ﬁ%ﬂl@ f@tﬁmﬁ@ ting

ectl I sease assocl at |-drug

adm ni stering an effectlve WO 2

resistant retrovirus infection in a rising
478814—<' ‘
PCT/ EP2007/ 056235 annunt at st € conpound

accordln to any on cl ai
o I N ing f
retrOV|raI icefion copp

retrOV|rus

3 1,\Io 5to said nmanmal.
Y- drug resistant

g 5 contacting a
tBye dnount of at |east one

compound accordlwg t O ny\ﬁne of clains 1 to 5. 12.
The use of a conmpouft as imed in any one of clains
1 to 5 in the manufacture| of a nedi cament for
treating or conbating infection or disease associ ated
with 10 rulti-drug reS|stant retrovirus infection in

é nﬁr?ﬁmpou%accmde%@océalm bhadegiheiciemiyabpamedshenzal3-g

4TS By PGl Mo e PR ARG Ry EL TR -

si mrhinah@eluglroxsepapgl)-earbamic acid hexahydro-furo[2,3-b]furan-3-yl ester.

10.

A pharmaceutical composition comprising an effective amount of at least one
compound as claimed in any one of claims 1-5 and a pharmaceutically tolerable

excipient.

Method of preparing a pharmaceutical composition as defined in claim 6.

A compound as claimed in any one of claims 1-5 for use as a medicine.

A method of inhibiting a protease of a multi-drug resistant retrovirus in a mammal
infected with said retrovirus comprising administering a protease-inhibiting amount

of a compound according to any one of claims 1 to 5 to said mammal in need
thereof.

A method of treating or combating infection or disease associated with multi-drug

resistant retrovirus infection in a mammal comprising administering an effective
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or sequential use. 15 14. A conposition according to

claim 13 wherein the second agent is ritonavir. 15. A
w@eoupasissd on according to claim14 wherein t hePCDRPOTIORG235

of formula Il is (1-benzyl-333{

[2-(1-cycl opentyl - pi peridi n-4-yl am no) - benzot hi azol e-6

-sul fonyl] 20

i sobuowit -cdmt dedst 2ndgdmpeyndpacpyding caripaone ofclagms 1 to 5 to said

hexahydr.@-furo[ 2, 3-b] furan-3-yl ester.

11. A method of inhibiting multi-drug resistant retroviral replication comprising
contacting a retrovirus with an effective amount of at least one compound according

to any one of claims 1 to 5.

12. The use of a compound as claimed in any one of claims 1 to 5 in the manufacture
of a medicament for treating or combating infection or disease associated with

multi-drug resistant retrovirus infection in a mammal.

13. A composition comprising at least (a) a compound of formula (I) or (II) as claimed
in claims 1 to 5 and, (b) a second antiretroviral agent for the simultaneous, separate

or sequential use.
14. A composition according to claim 13 wherein the second agent is ritonavir.

15. A composition according to claim 14 wherein the compound of formula II is
(1-benzyl-3-{[2-(1-cyclopentyl-piperidin-4-ylamino)-benzothiazole-6-sulfonyl]-
isobutyl-amino } -2-hydroxy-propyl)-carbamic acid hexahydro-furo[2,3-b]furan-3-yl

ester.



