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the host cell, (2) binding of the virus envel ope
r
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Fushinaid BloRiss @idbe diéBedinGhrd@dudnfibity ®Etinds steps (1) binding of the
virus envelope protein gp120 to the CD4 receptor on the host cell, (2) binding of the
25  virus envelope protein gp120 to the co-receptors (CXCR4 / CCRS) on the host cell, and
(3) fusion of the virus and the host cell membranes, mediated by the virus envelope

protein gp41.

Several (co)receptor inhibitors and two fusion inhibitors, T20 and T1249 (Trimerts,

30  Durham, NC, USA), peptides based on elements of gp41, are currently on the market or
in the final stages of clinical development. The successful proof-of-principle studies
conducted with T20 made that HIV fusion has been validated as a clinically relevant

target.

35 However, the use of peptides has many drawbacks when they are to be developed as
pharmaceutically acceptable drugs. Therefore, there is a need to develop small
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vari ous phases of attachnent and fusion between HV
and the cell. The conpounds of the present invention
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stereochem cal isoners, Rgcem’ c mxtures, salts,
prodrugs, esters and_metdbolites thereof, wherein A
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substituted wth RR%y or 1,3 ] ydi(btui nol i nyl
substituted with -Y-X-R2; Rep g a direct bond,
-(CH),-, -(CH),-NH, -(CH) NH ) -, -(CH) - or
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each. p éﬁge@egg@g} I 1¥ is an integer selected from1, 2

or 3; 3 ﬂr‘ nf“&/.s an integer selected from, 1

or 2; R rfgpissdiffercny fronNRiivecpbdRdthen X isngonngréaditg Y wa a CHy

NR- Y- X- R %mu NRd- Y- X-C(O - G - 6al kyl or -C al kanedi yl

R Y- X- each CHy garlmk(;y vlvi;thin the definition of X may optionally be substituted

with -C(=0)-OH or -C(=0)-0-C, 4alkyl, and

Y represents -S(=0);- or -C(=0)-;

each t independently is an integer selected from 1, 2 or 3;

each p independently is an integer selected from 1, 2 or 3;

n independently is an integer selected from 0, 1 or 2;

R represents —NR*-Y-X-R?, -C, salkanediyl-NR*-Y-X-R?, -NR’-Y-X-C(=0)-C, alkyl
or -C4alkanediyl-NR*-Y-X-C(=0)-C,_salkyl;

R? represents C,alkyl, pyrrolidiny] optionally substituted with Cy4alkyl, furanyl
optionally substituted with C, salkyl, piperazinyl optionally substituted with
Ci4alkyl, piperidiny! optionally substituted with C;4alkyl, thienyl optionally
substituted with C, 4alkyl, benzo-1,3-dioxolanyl, or phenyl optionally substituted
with one or more substituents selected from the group consisting of C, salkyl,
Ci.salkyloxy, hydroxy, carboxyl, C,.salkyloxycarbonyl, cyano, nitro, halogen,
trifluoromethyl, amino, mono- or di(C,.¢alkyl)amino, C,.salkylcarbonylamino,
Cisalkylcarbonyl, mono- or di(C,.salkyl)aminocarbonyl and aminocarbonyl;

R’ represents hydrogen, C,_galkyl or C;.scycloalkyl;

are useful in the treatment of individuals infected by HIV and for the prophylaxis of

these individuals.
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25  entry of HIV in a mammal infected with said HIV, in particular HIV-1 retrovirus.

In another preferred embodiment, the present invention relates to the use of the

compounds or any subgroup thereof in the manufacture of a medicament for inhibiting

HIV entry, in particular for blocking HIV from entering the human cell by interfering
30  with various phases of attachment and fusion between HIV and the cell.

Also, the present invention concerns the use of the compounds of formula (I) for the
manufacture of a medicament useful for preventing HIV transmission or infection in
humans, in particular transmission via sexual intercourse or related intimate contact

35  between partners.

Thus, the present invention concerns a method of treating conditions associated with
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CO'H%HJ}Q 518f1 n the art including, for instance, lower alkyl halides, dialkyl sulfates,
long chain halides and arylalkyl halides.
25
As used herein, the term “halo” or “halogen” as a group or part of a group 1s generic for

fluoro, chloro, bromo or iodo.

The term C,4alkyl, alone or in combination, means straight and branched chained

30  saturated hydrocarbon radicals containing from 1 to 4 carbon atoms. Examples of such
C,4alkyl radicals include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-
butyl, tert-butyl and the like.

The term C, ¢alkyl, alone or in combination, means straight and branched chained

35  saturated hydrocarbon radicals containing from | to 6 carbon atoms. Examples of such
C,.¢salkyl radicals include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-
butyl, tert-butyl, 2-methylbutyl, pentyl, iso-amyl, hexyl, 3-methylpentyl and the like.
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t heno'n‘nlﬁﬂ%alency is not exceeded, and that the substitution results in a chemically stable
compound, i.e. a compound that is sufficiently robust to survive isolation to a useful

25  degree of purity from a reaction mixture, and formulation into a therapeutic agent.

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

30  compounds of the present invention. The reference by Goodman and Gilman (The
Pharmacological Basis of Therapeutics, 8™ ed, McGraw-Hill, Int. Ed. 1992,
“Biotransformation of Drugs”, pp13—15) describing prodrugs generally is hereby
incorporated. Prodrugs of a compound of the present invention are prepared by
modifying functional groups present in the compound in such a way that the

35 modifications are cleaved, either in routine manipulation or in vivo, to the parent
compound. Prodrugs include compounds of the present invention wherein a hydroxy
group, 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.
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The compounds of the present invention containing an acidic proton may also be

25  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, quaternary ammonium salts, the alkali and earth alkaline
metal salts, e.g. the lithium, sodium, potassium, magnesium, calcium salts and the like,
salts with organic bases, e.g. the benzathine, N-methyl, -D-glucamine, hydrabamine

30  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

appropriate acid into the free acid form.

35  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.



compound. Prodrugs include conpounds of the present

i nvention wherein a hydroxy group, or an am no group
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adm nistered to a patient, cleaves to forma free

hydroxyl or free am no, respectively.Prodrugs are
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i ncreased bioavailability and are readily netabolized

into the active inhibitors in vivo. For therapeutic

use, the salts of the conpounds of the present

in lgtN 8)8? %Qfotﬁeepr Gl gd ou?a% rHQatn?{o clo?)gb%esthe compounds

phar maceuti ca ySIi 0

I—lov%‘%ﬁéqm orsea}rtsgverﬂémtrﬁgenaat?mwrﬁﬁ@éutﬂa/ E?él“f §p- @H%Neﬁmdsm e

counter-ion may also find use, for exanple, in the

Pr eﬁ% rﬁ%oxg ouldH{ Ey 185 &34 1r9{heﬁlt£tbﬂ{e% '§t’i‘é' rms, although
o baRil b 7 At

accep resent I nven
s al 10§ eXpHRIEY mcaﬁﬁm Wﬁ@b%.f@am %/arﬁé’éf‘éﬂﬁda‘@lbé 'reﬁludﬁ%wtaméhe
i nakcoydad thwiprdiem ifveeti@irbi t of the present invention.
The pharnaceutically acceptabl e or physiol ogically
tol erable addition salt forms which the conpounds of
t helhsriadesirreqcheraint!lydprmagris famset eempaypdy fdhe present invention, as
10c onusedheesihbeyorbeicfinie pipeshibistangpouid naalp up pf tha keénastbes bonded

S ufﬁ)]' otﬁes anre%gc&u%ﬁc%rgflbgnds bﬂpﬁc?gfﬁ'% (f)e?(?dé ﬂg?éﬁﬁg Q@al structures which
aciae nef Lntfrabqnéeabh YVPICE t em%%%*ﬁ Pf:thamfsqnh aveqtioa %up@gsess

or Oilg0therveied rdéntxﬁhlﬁfbraﬁdwaﬁ@l[ the xeaifite desd@atiorcof a compound
e?n@&%agses 'ﬂbé%%}’ea&% Bss1ﬂl<fa§:tnge&cheR%Eles&ner%hﬁscwhlch said

nalonlc succi ni c, ? unaric, nalic
1% tqompoundapHYROSSSET. 1S5H] 'BIXNUSE M4 QNP ahfigstercomers and/or
b e nazeimn@aicksS df miethasip ntobdculangaidtutostisaid coyipbuardl @l stereochemically

S al; 1 Jﬁ%@r Fornfd o e%&%g!)dél‘aé/ l)f tg glggeﬂpflng%rﬁ]\gg bBt‘H?%{;l!lrg form or 1n

Conver se y S acl
corﬁ?‘é‘f"tt% Wit ceshedthsrerR in(nded 1A Ae SPPRGETIRIEthe soae Pﬁ% present
t henfanéen.base form The conpounds of the present

»d nvention containing an acidic proton nay also be
converted into their non-toxic nmetal or._am ne addition.
salfurg %5?rﬁ?lb‘3}“°c“r°é%ﬁ*}§é’ﬁgke\ﬁ°t“ﬁ°‘é{‘ﬁﬁ PRpIPeEPeliaigs g Heptgisg herein are
| nadefiacd 6 ivasessubsippiabpfrieatfetizasensahtric odivstecompric Sens of
f orthgmgmaﬁc n%oﬂ:%ul@x[ ';'!R:@h%f%%ldtcémf)%% & 19@ﬁﬂed§a‘f@§0@ﬁ Hzmlcular

salts the a nd earth al i ne net al
t hehf fepﬂ.smmsg@amﬁv PPt %Oggﬁrmﬁmwa@wégr mtﬁrmeﬁﬁt&% hﬁwng a

25 al stesecagothetib exdesskod at least 80% (i. e. minimum 80% of one isomer and maximum

20% of the other possible isomers) 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

30 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 and the diastereomeric excess respectively, of the mixture in

question.

35  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
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Sal conpounds ter nmedi at es.
par ticular,
25  The favourable properties of the present compounds with respect to their ability to

block the fusion process between HIV and a human cell can be demonstrated using (1)
an anti-viral replication assay that directly measures the ongoing replication of virus in
MT4 cells via the specific interaction of HIV-tat with LTR sequences coupled to GFP
(MT4-LTR-EGFP cells), or (ii) an entry reporter assay (ERA) that measures inhibition

30  ofcell-cell fusion between cell line persistently expressing HIV (effector cell line) and
a cell line expressing CD4 and CXCR4 (target cell line) equipped with LTR-EGFP
using FACS read-out.

A toxicity assay wherein a reduced expression of the GFP reporter protein (Mt4-CMV-
35  EGFP cells) serves as a marker for cellular toxicity of a test compound can be used to

measure the toxicity of the present compounds.
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separatel v _by.conventional net . i at.
ory i rebacs oy SRR Bl a0 P DRI oy spugne such

be adpNuiaeihdfosnamige texapast & intsapediat glgformula (1-A). Subsequently,
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T STBYORABL g U5 SOTRRAIA T D0 901 TR i
st efeEenaerin sl Ve surb 2s teiahysihefpian eed waiAT toderrean ipf§ragdiate of
eacdrnagy (MBJ. r'THe ngt@NEreiip in said intermediate (1-B) can be reduced to an amino

group using art-known reduction techniques like a catalytic amount of palladium on
carbon, optionally poisoned with thiophene, in a solvent like methanol, thus preparing

15  an intermediate of formula (1-C). This intermediate of formula (1-C) can then further

be reacted to a compound of formula (I-1) by reacting it with an intermediate of
formula R%-X-Y-L wherein L is a suitable leaving group such as for example a halogen,
in the presence of a base such as potassium carbonate in a solvent such as
tetrahydrofuran and water.

20

It should be noted that compounds of formula (I-1) wherein R’ is other than hydrogen
can be derived from the compounds of formula (I-1) wherein R® is hydrogen using art-

known transformation techniques. Also, during the reduction step of the nitro group in



that may be present in the conpounds nmay be indicated
by the stereochem cal descriptors Rand S, this R and
w@20epz2epn corresponding to the rul es descri bedr/EP2004/052139
Pure Appl. Chem 1976, 45, 1-30. The present invention
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10 dimethylformamide to prepare an intermediate of formula (2-A). The nitro moiety can

be reduced to an amino group using art-known techniques to form intermediate (2-B)
which in turn, like in scheme 1, can be further reacted with an intermediate of formula
R?-X-Y-L wherein L is a suitable leaving group, such as for example a halogen, in the
presence of a base such as potassium carbonate in a solvent such as tetrahydrofuran and

15 water.

Analogous to the preparation of compounds of formula (I-2) in scheme 2, compounds
of formula (I) wherein A is isoquinolinyl, said compounds being represented by
formula (I-3), can be prepared.

20
Compounds of formula (I} wherein A is 1,2,3,4-tetrahydroquinolinyl substituted with
Y-X-R?, said compounds being represented by formula (I-4), can be prepared according
to scheme 4.



In the first step of schenme 1, am nophenol can be

reacted with para-fluoronitrobenzene in the presence
wobkooa/omse, such as potassium carbonate, in a PEHEP100£052139
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N, NebhRfuhdd §rasimid (@2) wherein the two Y-X-R? groups are different can be
prepared using the same basic procedure, but the reduction step to form intermediates
of formula (4-B) is carried out selectively to reduce only one the nitro function or the

15  ring nitrogen. For this purpose, art-known techniques such as poisoning the catalyst
(palladium on carbon) with thiophene. Once the first Y-X-R? group is introduced the
second functional nitrogen can then be reduced and further reacted with Y-X-R%

Compounds of formula (I) wherein A is a phenyl ring and R' is linked to the phenyl
20  ring via a carbon atom, said R' being represented by ~C-R'" and said compounds of
formula (I) being represented by formula (I-5) can be prepared according to scheme 5.
Scheme 5



to prepare an internediate of fornula (2-A). The nitro
noi ety can be reduced to an am no group using art
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100 t fofmflAREKLVITET] dr RE-X-Y-SO,-Cl in the presence of a base, such as potassium

carbonate, in a solvent such as tetrahydrofuran and water.

Like in scheme 4, compounds of formula (I-5) wherein the two Y-X-R? groups are
different can be prepared using the same basic procedure, but with selective reduction

15  of the cyano group and the nitro group.

It will be appreciated by those skilled in the art that in the processes described above
the functional groups of intermediate compounds may need to be blocked by protecting
groups.
20
Functional groups which it 1s desirable to protect include hydroxy, amino and
-carboxylic acid. Suitable protecting groups for hydroxy include trialkylsilyl groups
(e.g. tert-butyldimethylsilyl, ters-butyldiphenylsilyl or trimethylsilyl), benzyl and
tetrahydropyranyl. Suitable protecting groups for amino include tert-butyloxycarbonyl
25  or benzyloxycarbonyl. Suitable protecting groups for carboxylic acid include C,¢alkyl

or benzyl esters.



ring nitrogen. For this purpose, art-known techniques
such as poisoning the catal yst (pall adi um on carbon)
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i ntroduced the second functional nitrogen can then be
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22 nt%egst r%héfzd ! %% HhLa0 X o? it\l\%éugémeer!'cefk ﬁnsf i ep 1cuﬂ$m§1{hff_?fbrm of

13r oiaprsnig paxtures of enantiomers which can be separated from one another following
art-known resolution procedures. The racemic compounds of formula (I) may be
converted into the corresponding diastereomeric salt forms by reaction with a suitable
chiral acid. Said diastereomeric salt forms are subsequently separated, for example, by
selective or fractional crystallization and the enantiomers are liberated therefrom by

20  alkali. An alternative manner of separating the enantiomeric forms of the compounds
of formula (I) involves liquid chromatography using a chiral stationary phase. Said
pure stereochemically isomeric forms may also be derived from the corresponding pure
stereochemically isomeric forms of the appropriate starting materials, provided that the -
reaction occurs stereospecifically. Preferably if a specific stereoisomer is desired, said

25  compound will be synthesized by stereospecific methods of preparation. These

methods will advantageously employ enantiomerically pure starting materials.

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

30  another or in the form of pharmaceutical preparations.

Furthermore, the present invention relates to pharmaceutical preparations which as
active constituents contain an effective dose of at least one of the compounds of
formula (I) in addition to customary pharmaceutically innocuous excipients and

35  auxiliaries. The pharmaceutical preparations normally contain 0.1 to 90% by weight of
the compound. 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 the
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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

25  product containing (a) a compound of the present invention, and (b) another
antiretroviral compound, as a combined preparation for simultaneous, separate or
sequential use in treatment of retroviral infections. 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; fusion inhibitors, such as, for example, T20, T1249, SHC-C; co-receptor binding
inhibitors, such as, for example, AMD 3100 (Bicyclams), TAK 779; RT inhibitors,
such as, for example, foscarnet and prodrugs; nucleoside RTIs, such as, for example,

35 AZT,3TC, DDC, DDI, D4T, Abacavir, FTC, Emtricitabine, DAPD, dOTC; nucleotide
RTlIs, such as, for example, PMEA, PMPA, tenofovir; NNRTISs, such as, for example,
nevirapine, delavirdine, efavirenz, 8 and 9-CI TIBO (tivirapine), loviride, TMC-125,
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30 other administration forms.

For subcutaneous or intravenous administration, the active compounds, if desired with
the substances customary therefor such as solubilizers, emulsifiers or further
auxiliaries, are brought into solution, suspension, or emulsion. The compounds can

35  also be lyophilized and the lyophilizates obtained used, for example, for the production
of injection or infusion preparations. Suitable solvents are, for example, water,

physiological saline solution or alcohols, e.g. ethanol, propanol, glycerol, in addition
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25  carboxyethyl; alkylcarbonyl, particularly acetyl; alkyloxycarbonylalkyl or carboxy-

alkyloxyalkyl, particularly carboxymethoxypropyl or carboxyethoxypropyl;
alkylcarbonyloxyalkyl, particularty 2-acetyloxypropyl. Especially noteworthy as
complexants and/or solubilizers are -CD, randomly methylated 3-CD,
2,6-dimethyl-B-CD, 2-hydroxyethyl-B-CD, 2-hydroxyethyl-y-CD,

30  2-hydroxypropyl-y-CD and (2-carboxymethoxy)propyl-B-CD, and in particular
2-hydroxypropyl-B-CD (2-HP-B-CD).

The term mixed ether denotes cyclodextrin derivatives wherein at least two
cyclodextrin hydroxy groups are etherified with different groups such as, for example,

35  hydroxy-propyl and hydroxyethyl.
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Pol yet ene glycol s and pol ypropyl éne glycols are
al so useful as further auxiliaries for other
adrifheitertr "atsblddifersis” defines a system in a solid state (as opposed to a liquid or

gaseous state) comprising .at least two components, wherein one component is
dispersed more or less evenly throughout the other component or components. When
25  said dispersion of the components is such that the system is 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
bioavailable to the organisms to which they are administered.
30
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.

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

solution.
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Yet another interesting way of formulating the present compounds involves a
pharmaceutical composition whereby the compounds of this invention 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
30  manufactured and which is suitable for preparing pharmaceutical dosage forms for oral

admintstration.

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.
35

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

materials are pharmaceutically acceptable and have appropriate dimensions and
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25  responsiveness of the human or animal to be treated and on whether the therapy is acute
or prophylactic. Customarily, the daily dose of a compound of the present invention, in
the case of administration to a patient approximately 75kg in weight is Img to 1g,
preferably 3mg to 0.5 g. The dose can be administered in the form of an individual
dose, or divided into several, e.g. two, three, or four, individual doses.

30

Experimental Part

Preparation of compound 1 according to scheme A. [acetic acid {4-[4-(4-methoxy-

benzenesulfonylamino)-phenoxy]-phenylcarbamoyl} -methyl ester]
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pol ymer hpr opyl nethyl ce ose HPMC.
HPVC hawi hg a metHoxyHdegr ee of  Edbstft uti on”t r G

abouto 8\ 8 to about 02s50and a hydr oxypgopyl nol%r=°
substitution fromabsut 0795 to about 3.0 are
gener al | ter sol Met hoxy degree of
substitutilon refers %6 the average nunber of nethyl
et her groupsenmogs®ht oprf anhydrogl ucose unit of SCHe
cel |l ul ose nol ecul e. dr oxy- propyl nolar substitution
r ef Rregargidon eféntggedmigdAhunber of nol es of propyl ene
olz(i 'ﬂﬁa thduls‘rlbl ofT ay e of &iia;ﬁﬁ(ﬁlfiuethixE4(&mhomNydime@ylmf afideDMF),
the c e ~..The rtic

e oab et RS PRl an P PR 25 AR R e
di spefuse was sirred prd he ppaiptogitrogeien %ggo‘ﬂﬁ pdsted) Thy reaction
gr i kkR@wey stitiell fdrng hbhaht @ospensdratice. When starting material was

consumed the mixture was then poured in water (250 ml). The solution was acidified

by adding a solution of hydrochloric acid until pH = 7. The DMF was evaporated and
10  the product was extracted with ethyl acetate. The organic layer was separated, dried
over MgSO, and evaporated to yield 30 g (71%) of intermediate A.

Preparation of compounds of formula B

To a mixture of 1 g of intermediate A in 25 ml of tetrahydrofurane (THF), at room

temperature, was added water 15 ml and potasium carbonate 1.18 g (2 equivalents).
15  The mixture was stirred and 988 mg of the para-methoxysulfonylchloride was added

(1.1 equivalent). The reaction mixture was stirred for 4 hours at room temperature. The

water (25 ml) was added and the product was extracted with ethyl acetate. The organic

layer was separated, dried over MgSO4, and evaporated to yield 1.44 g (83%) of

intermediate B.



Vari ous techni ques exist for preparing solid

di spersions including nelt-extrusion, spray-drying and
w@odoseame evaporation. It may further be converiERP2000052139

formul ate the present conpounds in the form of

nanoparticl es which have a surface nodifier adsorbed

on the surface thereof in an apgpunt sufficient to

mai ntain an effective average particle size of |ess

than 1000 nm Useful surface nodifiers are believed to

i ncPrederatiogfaniatmeadiaip@ysi cal |y adhere to the surface

of AhgxAN bffiglFRMidiaB 1a.g1eg1t~apahgsomd ﬂpheﬁaﬁpaﬁdﬁhlc%a@fwgmount

to the apntiretr V|ral l e su

o FRLRRD 55 BPER i pf ot o i By P pRfermperature under
or ghydragenndftembhgemi the phiauracwstiilced erdithd witest w8sghmoved .
£X CinRir@Bdiste OO WHE(6YR) WayBoRREYMErs, | ow nol ecul ar

wei ght ol igomers, natural products and surfactants.
PrePepmedmswhbmpeumﬁdlflers i ncl ude noni oni ¢ and

ani %‘h it @%b@%gsof infEineAARI ﬁxrl()':ﬂltcﬁﬁ@ﬁﬁt LiGoM@m REature, was

formul ati ng resent corrpoun I nvol ves a

pha?qﬁis%éfafﬂ tﬂam %"cﬁ*r?ﬁ&’é?‘?"f‘ GO HOyE: HBe BBHS g stirgd and 203

t hi mgiofisenixymatybcidoridecars pddedt( &dl equivdigtaly. pdriché¢t®n mixture was
100! ¥RRA %ramug&memgmbaaﬁremmé WEEr 38 nfd) $Rakadd Anmt&V§5duct

many MROSI tion w

snal
gooﬁasoﬁxaa%fr ngbf%’f %@m%ﬁwﬁ%@% ngg?nl%ﬁwrw%éeparated dried
maneMeabdtgSOechnd avhpatatedho ys1dsATT nada[8@%§ of coppepat 1.ng
pharnaceutical dosage forms for oral admnistration.

seal-coatlng polyner Iayer Nﬁhﬁﬁ;als suitable for use
as cores in the beggs are nanlfold provi ded that~said
materials are pharpmcgutical y acceptable and have |
appHNRL e i e sSand+mmess. Exa O ch
mat et | aksZare pol I norgani c subl S, ni c
substances, and saccharides and derivatives tereof.
Anot her aspect _of the present invention con erns a kit
or container Kopyprising a conpound of the p esent

i nvention, |@ n amount effective for use ag a

standard or re R in a test or assay for detéin njng
t he abl|lt% o@ a potentlal pharnaceutlijtjylo

o o) compound 23
| 4

Preparation of intermediate A

To a mixture of 1 g of 8-hydroxy-quinoleine in 20 ml of DMF, at room temperature,
20  was added potassium carbonate 2.85 g (1.1 equivalent). The mixture was stirred and the

para-fluoronitrobenzen 1 g was added. The reaction mixture was stirred for 3 hours at

140°C. When starting material was consumed the mixture was than poured in water (25

ml). The solution was acidified by adding a solution of hydrochloric acid until pH = 7.

The DMF was removed and the product was extracted with ethyl acetate. The organic
25  layer was separated, dried over MgSO, and evaporated to yield 1.5 g (81%) of

intermediate A.



inhibit HV entry, HV growh, or both. This aspect of
the invention may find its use in pharnaceuti cal

WO e®mem@rie prograns. The conpounds of the presePtT/EP2004/052139
i nvention can be used in phenotypic resistance
noni tori ng assays, such as known reconbi nant assays,
in the clinical nmanagenent of 5%9& st ance devel opi ng
di seases such as HI'V. A particularly useful resistance
noni toring systemis a reconbi nant assay known as the
AntRrepdramgredicbmpaundBe Anti vi rogram(tn)is a highly
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I & gents Chenot her, 1998;
52/]2( %En;iéagégg ﬁgﬁ %%{S§9t5§ by reference). The dose
of the present conmpounds or of the physiologically
t ol Pepbligosglcbhipdunt/ter eof to be adm ni stered depends
or T4\t ¥t Jbithn 3?&%% BS I HShOTAHE, of ot Seriferarure, was
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tions o
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on MB®OSexd evag@rate&\mgdﬂﬁ cangbund@3.vi dual responsi veness

of the human or animal to be treated and on whet her

t he therapy IS acute or prophylactic. Cust mar|ly, ethe
Prepagpt pd 9 2 g 10 s¢heme 4 ; :

thefutaambcexﬁmaiém ni stratl on to a pat| ent appr OXi matel y
75kg in weight is Ing to IgggRppRferably 3my to 0.5 g.
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i ndi vi dyal dose, ok _divided into sever aI t \WO,CN
thr@a‘r+ iVI duat—doses EX r/*r V\.
Prepar at+0n of conpouggd 1 according cHre

[acetic acid !'4-[4-(4-nethoxybenzenesul f ony| aki no) -

phenoxyl- phenyl car banmoyl }-nmethy | ester] Schene A K O
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Preparation of intermediate A

20  To a mixture of 1 gof 3-cyanophenol in 20 ml of DMF, at room temperature, was
added potassium carbonate 1.27 g (1.1 equivalent). The mixture was stirred and the
para-fluoronitrobenzen 1 g was added. The reaction mixture was stirred for 3 hours at
140°C. When starting material was consumed the mixture was than poured in water (25
ml). The solution was acidified by adding a solution of hydrochloric acid until pH = 7.

25  The DMF was removed and the product was extracted with ethyl acetate. The organic
layer was separated, dried over MgSQO, and evaporated to yield 1.6 g (80%) of

intermediate A.



ONF HO NH DMV K O THF/ H OCH, Preparation of
internmediate (A) To a mxture of 20 g of am no phenol
wo 2004083202 of N, N-di et hyl f or mam de (DMF), at PODEP2004/052139
tenperature, was added potassium carbonate 30 g ( .2
equi valent). The m xture was stirred and the
par a-fl uoronitrobenzen 25.8 g was added. The reaction
m xture was stirred for hours at roomtenperature.
When starting material was consuned the m xture was
t hemrepputi®ofimemitiare 250 m ). The sol ution was

aci di f.i i a [ Ut i

an t/iglnrnl( o?%t&%%fhgt%'@:l 8 v&% \(}gﬂ)(l)\%g tnl;](yig{hgr?] { ﬁc{ 5 gatzﬁgtjl d1mount of
waPaHadivE Op 6o Vi aé‘ti?ﬁf T h%l@@tnafs &as SHeedsf EpRF témp%rgﬂefe under
washydfigan. atfeed helirs @@ ntixare veRdiltercd and ik e6lvérnd wib dntbved) ¢

(7 ] I [ parati on of conpounds of
fo:“r%Fggdgt oqﬁé?ﬁ%ﬁg?ﬁ%&g of intermediate Ain 25

m of tetrahydrofurane (THF), at roomt enper ature, was
addedpaati®r oftbmpdundad pot asi um carbonate 1.18 g (2

equryAl, r§))f 3?@%%’{’%@1%&%@% $4 i16 ?S'f ??o%n&el%er&ﬁ?e was

par a- rre
equidged %‘ﬁ?‘) 0 rpiasd rpe%se%is@rmwe@r?ee%‘@@tﬁ lexw wap stirred
10hoWwhd 2afuranbonk RApadal o @ded2€ syaivelents 2 Thertehctivasniaebedlas

an dstl}ljgc? f(P h9 q&ffg atvi@&n ?@ﬁliﬂ’eﬁaq’%g dféx\éA\JaE}: g’i(ﬂ}ﬂ) R}é g{ﬁh gnd t];lé] $r0duct

organi c
ev a‘b%?reétr%faedt‘b‘ﬂy@é‘l ?d> '111) ahethyl agesos- TOe ofgapis lavsavat Séparated dried
B. r@paMabOQandévapoiared pegeldicempoud9i Xt ur e of
internmedi ate B . 24 g was di ssolved in nethanol and a
catal yti c amount pal | adi um on carbon was added. The

Ui xkhgreempends tisted 'édabé% | pRadin rrenfse et pgaws e one of the described
hy deagiemschditer 4 hours the m xture was filtered and
the sol vent was renoved .
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Table 1

Co. No. | Structure
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Internmediate C 700 g (61% was isolated. Preparation
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pal | adi um on carbon was added. The m xture was stirred

at room tenperature under hydrogen. After 4 hours the
woroosoer4nas filtered and the sol vent was r enoREDEP2004/052139
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pal | adi um on carbon was added. The m xture was stirred

at room tenperature under hydrogen. After 4 hours the
waoroosioer4nas filtered and the sol vent was r enoREDEP2004/052139

internediate B 1.2 g (85% was isolated. Preparation

of conpound 9 To a m xture of 300 g of internediate B

in 10 mM of THF, at roomtenpesature, was added water

m and potassi um carbonate 2.2 equival ents. The

m xture was stirred and 2-furancarhonyl chloride was

added (2| 2oaqyi|\Saluettes). The reaction m xture was

stirred orlhours at room tenperature. The water |20
m) was add%d gand the product cted with |(3 x
20 M) of ethyl| acetate. The’/or L r was
separated, drie pSC>4, r S evgpoyated to yjeld
conpound| 9. The & listled Jin t

pr epar ed| anal od & of the described
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Exanpl e :

the pres

wa@piosAvi2nanl

Vi r ol
ent

ogi cal properties of the conpounds

cells and in the ERA assay. Toxicity was neasured

usi ng Mr4- Cw- EGFP cel | s.
ERA assay No EC50 mM CC50 nM E
>27.7 92.00 89 4 5.34 >100 >20

Compound antiviral Toxic
0 MM % iiih 1 1.69
30 5 3.29 >100 6 1

of

i nvention The conpounds were tested in the
replication assay using the MI4- LTIREGEP2004/052139

Ity
8. 57

>100 18230 52 7 57 67 >100 >200 29 8 >100 >100_>200 3
9 8.64 >3@0. ™. 0&t@budkd >32 >32 >100 48 11 >32 >32
68. 85 64 124141. 34 54, 17;oﬁ0,0ﬁ 17 16 54.95 >100 >200 42
20 3.25 32°'>100 39 21 >3« >£ho >200 9 23 11.19 34. 16
123.00 92 24 19.46 >100 78. 3 8Conpound antivira
Toxi ci ty] ERA agsay:No ECS 0O mM EC50 MM % inh 29
1.18 61.162 177.@@;%913qu.37 3.85 31 0.43 3.41 >100 13
o]
o oo
o/\n/N
(o]
43 OO\QANLO, g
©/\0/\IorN
44

WUKNQ OO

Example : Virological properties of the compounds of the present invention

The compounds were tested in the anti-viral replication assay using the MT4-LTR-
EGFP cells and in the ERA assay. Toxicity was measured using MT4-CMV-EGFP

cells.

Compound | antiviral Toxicity ERA assay
No EC50 uM | CC50 uM EC50 uM % inh
1 1.69 >27.7 92.00 &9
4 5.34 >100 >200 30
5 3.29 >100
6 18.57 >100 182.30 52
7 57.67 >100 >200 29
8 >100 >100 >200 3
9 8.64 >32 79.00 85
10 >32 >32 >100 48
11 >32 >32 68.85 64
12 41.34 54.17 >200 17
16 54.95 >100 >200 42
20 3.25 >32 >100 39
21 >34 >100 >200 9
23 11.19 34.16 123.00 92
24 19.46 >100 78.36 68




32 4.17 19.87 >200 29 33 5.01 30.16 196.00 52 34 1.24
83.19 >200 4 1 35 3.28 23.60 150 55 36 1.05 5.87 >200

w@2%F/03292 >32 39 1.56 >100 >100 45 40 0. 15 22PGPEEDNHE2139

79 42 3.77 46.48 >200 37 43 1.76 >32 83.62 54 44 2.00

>32 >200 22Cl ai ns .

a N-oxide form stereocheni cal

m xture, salt,
wherein A repr
substituted w
substituted w
'(CH)!'! '(
-(CH),-O0(CH
bond, then X
each CH group
optionally be
al kyl, and Y r
I ndependent |y
each p indepen
or 3;

i soner,

A compound having the formula (1),

racem c

prodrug, ester or netabolite thereof,
esents quinoliny|, isoquinolinyl, phenyl
t Contpound| ahtidrad, f-T&icitahydr oqBRAQksany|
[h NE- X RECsguMEPICRSES | @ stish Bl boRthn
—NH, - er&iﬂ (CHpf, -(CH ), -0 _or
p2? and|if X'§s|dif@rent fHdfPa dir¥ct
5 gonnecfed 087 Y| vi @& CH group; and
W Bhin the dgfin|ti of | X na
| o g 1
suk?stltuted gvlﬂth C((% 1-C]—I or l}()?:(O)-Oé
epPésents -StG | o¥&IC( D) -;>¥Ach t 29
s 33n inpegesose| ecioad fromjbsogd or 3
deg&ly i B anL&yteggkiﬁelactegﬂ%ron11u“2
35 3.28 23.60 150 55
36 1.05 5.87 - >200 9
37 3.92 >32
39 1.56 >100 >100 45
40 0.15 22.39 40.93 79
42 3.77 46.48 >200 37
43 11.76 >32 83.62 54
44 2.00 >32 >200 22




n i ndependently is an integer selected from, 1 or 2

R represents - NRY-X-R 2, -C al kanediyl - NRY-X-R
WQ@2005/082%2 X-C(O) -C . alkyl or - , 7al kanediy -PCT/EP2004/052139

NR3-Y-X-C(O-C - alkyl; R2 represents C "al kyl,

pyrrolidinyl optionally substituted with C ~al kyl,

furanyl optionally substitut eql3vyi th ~al kyl

pi perazi nyl optionally substit u]t ed with C 4 al kyl,

pi peridinyl optionally substituted with C “al kyl,

t hi@siws optionally substituted wth “al kyl,

benzq- | . 3-di.qxol I ﬂenyl optional ly substituted
Wi phgocﬁgpg?ndqﬁgylgg%bfg [ lzh@ ts selected fromthe group

consisting of C~alkyl, ®s alkyloxy, hydroxy,

car boxyl, -cal kyl oxy.oa. banyl .~cyano, nitro, hal ogen,
trifluoromethyl, &M no,Y nonp di 6al(l%yl )am no, C
6al kyl car bonyl am no, 6 al ky onn - odi(C-
r,al kyl ) am nocarbonyl and amfhocd&?boryl; R3 represents
hydr . ~al - C Kyl f.0

moch v onae fogh SkocRbmted iforfek B ik ot 5 EY, e o
5t hengighelifedbarenfevisreid medi canent useful in the

t r etopRREntOGuinain gl Bbaosteilyiaphoigl ssibdtindtetwilk Rlyiokh H V
and for 5t I : : 200ded
ani mal gz S}hﬁtfﬁgehg’gtsb\ghgég@g 8‘&5{18%2%8%?%' or 2 wherein

£ heX Raresis oEeEbaRdi Hahisr afHgN e Gy AHHHDDSCH2)-0- or
Al DS- r qcat, po-@dpl,axd (ARC), progressive generalized

had t.hy: [, ' ' :
PR Ry Sl TR B IETRAL b K
any one offe4Pafis 1 to 3 wherein the treatment

i nvol ves hkhackRHngrokh Withihala dfihiion DfX anayaptiedallgibe sebstituted

Fusi on' betvape GPLOHE RO REramsL AT 2ogTh
compBRFFEENtS S(EY2i 97 -taDe . 6. A pharmaceuti cal

15pr efaelt wihdependshilyciy apsntaet seleteddinat I,Lweds s contain an

For g B BRI b B e L e aceut 1 cal

i nibBtfagadeatkeisgn dneser speredian P dratds.
R' represents -NR*-Y-X-R?, -C,_salkanediyl-NR’-Y-X-R?, -NR?-Y-X-C(=0)-C, salkyl
or -C) 4alkanediyl-NR*-Y-X-C(=0)-C,ealkyl;

20 R’ represents C,alkyl, pyrrolidinyl optionally substituted with C, 4alkyl, furanyl
optionally substituted with C, salkyl, piperazinyl optionally substituted with
Ci.alkyl, piperidinyl optionally substituted with C,.salkyl, thienyl optionally
substituted with C,salkyl, benzo-1,3-dioxolanyl, or phenyl optionally substituted
with one or more substituents selected from the group consisting of C,.salkyl,

25 Cy.salkyloxy, hydroxy, carboxyl, C.salkyloxycarbonyl, cyano, nitro, halogen,
trifluoromethyl, amino, mono- or di(C;salkyl)amino, C,¢alkylcarbonylamino,
Ci.salkylcarbonyl, mono- or di(C,.salkyl)aminocarbonyl and aminocarbonyl;

R? represents hydrogen, C,_galkyl or C3.;cycloalkyl,
for use as a medicine.
30
2. The use of a compound of formula (I) in the manufacture of a medicament useful in
the treatment of warm-blooded animals infected with HIV and for the prophylaxis of

these warm-blooded animals.
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3. The use according to claim 1 or 2 wherein the warm blooded animals are suffering
from AIDS, AIDS-related complex (ARC), progressive generalized lymphadenopathy
(PGL), HIV mediated dementia and HIV mediated multiple sclerosis.

5 4. The use according to any one of claims 1 to 3 wherein the treatment involves
blocking HIV from entering a mammalian cell by interfering with various phases of

attachment and fusion between HIV and the mammalian cell.

5. A compound listed in table 1.

10
6. A pharmaceutical preparation which as active constituents contain an effective dose
of at least one of the compounds of formula (I) in addition to customary

pharmaceutically innocuous excipients and auxiliaries.



