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present invention relates to small nolecules as entry inhibitors of the HV
virus, processes for their preparation as well as pharnmaceuti cal
conpositions, their use as 5 nedicines, and diagnostic kits conprising them
The presentW® AP&HIREN al so concerns conbinations of th@CHEPIOA0523 ry
inhibitors with other anti-retroviral agents. It further relates to their
use in assays as reference conpounds or as reagents. The conmpounds of the
present invention are useful for preventing or treating infection by HV and
for treating AIDS. 10 The nunber of peophe living wwth HV/AIDS totalled in
Decenber 2001 about 40 mllion of which nore than 37 mllion adults and
about 2.7 mllion children urRf@ry IBHIBIZORS OBH|THE HIVeVIR¥8pl e newWl y i nf ect ed
with HHV in 2001 alone rose to 5 million whereas there were in 2001 3
mllion Al DS daat bﬁ:senaﬂle’rﬁﬁﬁ reldi N@$irmagiaculeOis entre ibixes pf tie HIVivirhiect ed wi t h
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novel mechani sigald todifeid B8in azs(ayg}eefe&naefa&nmms&fr%a&ag&tse mRé gdnﬂﬁunds of
antiretroviral S dftoors These

drugs are desi g%eepdesf%} "l')‘iemé%aﬁﬁve&'?fo ""% oﬁ?reé{ﬁ'é "hecrrgﬁ bﬁgﬁb interfering
wi th various ph@%‘é‘&’,/‘dpsattachrrent and fu5| on between H V and the cell. The
entry process can be divided in three sequentially distinct steps (1)

bi nding of the Thwnﬁ er B e%%@memgmmwﬂﬁs J&aﬁhemlﬁ&@m%o&%‘sﬁ}u@r on the

host cell, (2) ng. .0 vel o r_ot t.o the
co-receptors ((‘33(&\% ¥ red'?f‘“tﬂém Bgf‘ﬁl Bfnd a%%\‘ﬁ g”f‘ﬂ'@‘irﬂ‘h‘mﬂ?r '®he virus
and the host ceokirs qlénﬁhamsle nerelotiinfecsed vioth HlNenWQlwsbonemﬁeth)@mllhm\meeqan gp41l.
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currently on th ges o evel opnent. The
successful pr Oéqanqgflptﬁ?q(ﬁa zmdé)r(gqaﬁﬁﬁnégnes ln v1ew of the emergence of HIV strains

resistant to the current generation of RT and protease inhibitors, there exists an
increasing need for the development of new antivirals with novel mechanisms of action.

20 One of the new areas of emerging antiretrovirals is the area of the small molecule entry
inhibitors. These drugs are designed to block HIV from entering the human cell by
interfering with various phases of attachment and fusion between HIV and the cell.

The entry process can be divided in three sequentially distinct 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 / CCRS5) on the host cell, and
(3) fusion of the virus and the host cell membranes, mediated by the virus envelope
protein gp4l.

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

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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nmol ecul es WH? 2495/Pa#42bl ock HIV from entering the human c&CI/EB0#/AY2EPF er i ng
with various phases of attachnent and fusion between HV and the cell. The
conpounds of the present invention having the fornmula (1), R3 X ,N R2Y,
ii i NI 5-0k) their N-oxide forns, steteochenical isomers, racenic

m xtures, salts, prodrugs, esters and netabolites thereof, wherein A

represents qui ngie&péélwhu}h%ﬁ’ I QRIHI?¥om &%ﬁg@,/!heﬁmgeemmﬂwnwwﬁ\ or

1,2, 3,4-tetrahydr Lﬂ substl X Tepresents a
direct bond, - Y3Qpsphasesof ?‘)‘ie“m S"{“ een ??1 , -(CH2)1-0O or
-(CH2)r-0- (CHZ)p- and if Xis different froma direct bond, then X is
connected to YTyé@n@o\gdgoftggg,@Qmlamn&%hmgl(d% i thin the definition of
X may optionally be substituted 15w th O - C]—Ior -C(=0 - O C1- 4al kyl
and Y represents -S(=0) 2- or Cé(O)-ﬁ’ each t independently is an integer
selected froml, 2 or 3; ntly is an integer selected from
1, 2 or 3; n |ndependently |32 an |nt sel d om0, 1 or 2; 20 R

0 : -NRS-Y-X-C(:O)-C,-GaI kyl

their N-oxide forms, stereochemical isomers, racemic mixtures, salts, prodrugs, esters
and metabolites thereof, wherein \
A represents quinolinyl, isoquinolinyl, phenyl substituted with R, or
1,2,3,4-tetrahydroquinolinyl substituted with -Y-X-R%;
10 X represents a direct bond, -(CH;),-, -(CH3),-NH-, -(CH3)-NH-(CH),-, -(CH;),-O- or
-(CH;)-O~(CH3),-, and
if X is different from a direct bond, then X is connected to Y via a CH;
group; and
each CH; group within the definition of X may optionally be substituted
15 with -C(=0)-OH or -C(=0)-0O-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;
20 R'represents -NR’-Y-X-R?, -C, salkanediyl-NR>-Y-X-R?, -NR>-Y-X-C(=0)-C, ¢alkyl
or -C) salkanediyl-NR?-Y-X-C(=0)-C, salky!;
R? represents C)salkyl, pyrrolidiny! optionally substituted with C,alkyl, furanyl
optionally substituted with C,alkyl, piperazinyl optionally substituted with
Ci4alkyl, piperidinyl optionally substituted with C,4alkyl, thienyl optionally
25 substituted with Ci.4alkyl, benzo-!,3-dioxolanyl, or phenyl optionally substituted
with one or more substituents selected from the group consisting of C galkyl,
C,.¢alkyloxy, hydroxy, carboxyl, C;.salkyloxycarbonyl, cyano, nitro, halogen,
trifluoromethyl, amino, mono- or di(C,.salkyl)amino, C,_salkylcarbonylamino,
Ci.¢alkylcarbonyl, mono- or di(C,salkyl)aminocarbonyl and aminocarbonyl;
30 R’ represents hydrogen, C,.galkyl or Cy.scycloalkyl;
are useful in the treatment of individuals infected by HIV and for the prophylaxis of
these individuals.



or -Cl-4al kanedi yl -NR3-Y-X-C(=0-C, -6alkyl; R2 represents C, -4al kyl,
pyrrolidinyl optionally substituted with C Aal kyl, furanyl optionally
substituted with C, Aal kyl, piperazinyl optionally substituted with

C, Aal kyl, piperidinyl optionally substituted with CfAalkyl, thi enzy
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rel at ed conpl exeméiia)and PRigeasISlorie general i zed | ynphadenopathy (PG.), as
well as chronic CNS di seases caused by retroviruses, such as, for exanple

H V nedi ated denentia and nultiple sclerosis. The corrpounds of t he present
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associ at ed wi t hofllimédicddent Gseul r &k ing eehdarvhosksserindd, withh@vi. nvention rel ates to
t he use of tshe conmpounds of the present i nvention or any subgroup thereof

in the manutacture of a nedjcanent
In a preferred embodiment, the 1nvent10n relates to the use of the compounds of the

present invention or any subgroup thereof in the manufacture of a medicament for
treating or combating infection or disease associated with HIV infection in a mammal.
Thus, the invention also relates to a method of treating a HIV infection, or a disease

20  associated with HIV infection comprising administering to a mammal in need thereof
an effective amount of the compounds of formula (I) or a subgroup thereof.

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
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



treating or conbating infection or disease associated with HV infection in
a manmmal . Thus, the invention also relates to a nethod of treating a HV
infection, or a disease 20 associated with H 'V infection conprising
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present invention also concerns a nethod for blocking HV fromentering a
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bet ween HI V arlde pieeentimivéntion plsaconcrmpseonetiiad of pesventing HEG fransimissioaet i cul ar a
human cel |l in anfBizRkm alﬁ.bjaetilmgeede}mrilrsi)muadmlnh@tternig,mn{pﬂsiﬁgxch subj ect an

effective a@“@hﬁ%ﬁsge%ngpomwgg_begﬁn et“fgéil(}yllrﬁou“ gfa cxmﬁ ?ﬁ)rx'%ulld ﬁ‘{e”t ion also

concerns a neth eventin transmssion o ectron”in a subject
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Several subgroups of the compounds of formula (I) are deemed to be novel, and thus

the present invention also concerns novel compounds. For instance, the compounds
which are exemplified in the experimental part are deemed to be novel.

20
This invention also concerns the quaternization of the nitrogen atoms of the present
compounds. A basic nitrogen can be quaternized with any agent known to those of
ordinary skill in 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 is 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
Ci4alkyl 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
Ci.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.



15 adm nistering to such subject an effective anmount of a conpound of
formula (1). Several subgroups of the conpounds of formula (lI) are deened to
be novel, and thus the present invention also concerns novel conpounds. For
i nstance, the conpounds which are exenplified in the experinental part are
deermed to DEORAYWSEI2420 This invention al so concerns the F§IAFENA0F243 on of
the nitrogen atons of the present conpounds. A basic nitrogen can be

guat erni zed with any agent known to those of ordinary skill in the art

i ncludi ng, for instance, |ower alkyl halides, dialkyl sulfates, |long chain
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cycl ohexyl and cé'y 10 As used herei n, the termC(=0 is neant to
define a catbonyl noiety, the termC(=S) is
As used herein, the term hydroxy means -OH, the term nitro means -NO;, the term

cyano means -CN, the term thio means -S, the term oxo means =0O.

Whenever the terms “one or more substituents” or “substituted” are used in defining the
20 compounds of formula (1), it is meant to indicate that one or more hydrogens on the
atom indicated in the expressions using “‘one or more substituents” or “substituted’ is
replaced with a selection from the indicated group, provided that the indicated atom’s
normal valency 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.



meant to define a thiocarbonyl noiety, the term S(=0 is neant to define a
sul foxyl or sulfinyl noiety, the term S(=0)2 is neant to define a sulfonyl
noiety, the termC(=NH) is neant to define an inmno noiety and the term
C(=NCN) is nmeant to define a cyanoimno noiety. 15 As used herein, the term
hydr oxy medW3208#23242he term nitro means - N2, the term PEFARIABRAY - CN, the
termthio neans -S, the termoxo neans =0. \Wenever the terns "one or nore
substituents” or "substituted" are used in defining the 20 conpounds of
formula (1), it is nmeant to indicate that-6éene or nore hydrogens on the atom
indicated in the expressions using "one or nore substituents" or
"substituted' is replaced with a selection fromthe indicated group,
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pyruvic, oxalic, malonic, succinic, maleic, fumaric, malic, tartaric, citric, methane-

sulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic, salicylic,
p-aminosalicylic, pamoic and the like acids.

20
Conversely said acid addition salt forms can be converted by treatment with an
appropriate base into the free base form.

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.



5 For therapeutic use, the salts of the conmpounds of the present invention
are those wherein the counter-ion is pharmaceutically or physiologically
acceptabl e. However, salts having a pharmaceutically unacceptable
counter-ion may also find use, for exanple, in the preparation or
pur|f|catldﬁoé‘”@ZﬁﬁhrnaceutlcalIy accept abl e conpound FP&I/BPRW4{§pZ %Nt
invention. Al salts, whether pharnaceutically acceptable or not are 10
included within the anbit of the present invention. The pharnaceutically
acceptabl e or physiologically tolerable addition salt fornms which the
conpounds of the present invention are able to formcan conveniently be
prepared using the appropriate acids, such as, for exanple, inorganic acids
such as hydrohalic 15 acids, e.g. hydrochloric or hydrobron c acid,
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WO 2005/ 023242 iR@GEHERZMO 4] tB5@bBBunds of the present invention both in pure form or in
admixture with each other are intended to be embraced within the scope of the present
invention.

20
Pure stereoisomeric forms of the compounds and intermediates as mentioned herein are
defined as isomers substantially free of other enantiomeric or diastereomeric forms of
the same basic molecular structure of said compounds or intermediates. In particular,
the term 'stereoisomerically pure' concerns compounds or intermediates having a

25  stereoisomeric excess of at least 80% (i. €. 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  stercoisomeric 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



-7 The N-oxide forns of the present conpounds are neant to conprise the
conpounds wherein one or several nitrogen atons are oxidized to the
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20  The present invention is also intended to include all isotopes of atoms occurring on the
present compounds. Isotopes include those atoms having the same atomic number but
different mass numbers. By way of general example and without limitation, isotopes of
hydrogen include tritium and deuterium. Isotopes of carbon include C-13 and C-14,

25  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 (i)
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  of cell-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.



guestion. 35 Pure stereoisoneric forns of the conpounds and i nternedi ates of
this invention may be obtained by the application of art-known procedures.
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5 (1)
In the first step of scheme 1, aminophenol can be reacted with para-fluoronitrobenzene

in the presence of a base, such as potassium carbonate, in a reaction inert solvent such
as N,N-dimethylformamide to prepare an intermediate of formula (1-A). Subsequently,
intermediate (1-A) can be reacted with an intermediate of formula R'*-L wherein L is a

10 suitable leaving group such as a halogen, in the presence of a base, such as potassium
carbonate, in a solvent such as tetrahydrofuran and water to form an intermediate of
formula (1-B). The nitro group 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 (1-1) wherein R® is hydrogen using art-

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



(Mr4-LTR-EGFP cells), or (ii) an entry reporter assay (ERA) that neasures

inhibition 30 of cell-cell fusion between cell |ine persistently expressing
H 'V (effector cell line) and a cell line expressing CD4 and CXCR4 (target
cell line) equipped with LTR-EGFP using FACS read-out. A toxicity assa

y
wherein a MQIMOIR3E2Dr essi on of the GFP reporter protei RCTIPHOERFIZS EGFP
cells) serves as a nmarker for cellular toxicity of a test conpound can be
used to neasure the toxicity of the present conpounds. WD 2005/ 023242
PCT/ EP2004/ 052139 Conpounds of fornula (F)0-wherein Ais a phenyl ring and R
is linked to the phenyl ring via a nitrogen aton1 said R being represented
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w th para-fluoronitrobenzene in the presence of a base, such as potassium

carbonate, in a reaction inert solvent ﬁ% as N, N-di net hyl formam de to
prepare an |nterned|ate of formula (I-Z?llé ubsequently, internediate (1-A)

can be reacted mnt erne e\ of fornula -L B is a 10
sui tabl e | eavi ng gréu h as a a./ N ce af/ pase, such as
potassi um carbonate, in a solvent '-- as tetréﬁ drofuran a ater to form

an internediate of fornula (1-B). The nitro group in s |dg40ternediate
(I-B) can be reduced to an am no group using art-known|reduction techni ques
li ke a catalytic amount of palladiumon carbon, optionally poisoned wth

t hi ophene, in a solvent |ike nethanol t hus preparing

SR s Sy e v
(1-2)
5 (2-B)
Scheme 2 shows a general procedure to prepare compounds of formula (I) wherein A is
a quinoliny! group said compounds of formula (I) being represented by formula (I-2).
The first step is similar to the one of scheme 1 and involves a reaction in the presence
of a base such as potassium carbonate in a reaction-inert solvent such as N,N-

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.



15 an internediate of formula (I-C). This internediate of formula (1-C) can
then further be reacted to a conpound of forrmula (I- |I) by reacting it with
an internediate of fornula R2-X-Y-L wherein L is a suitable |eaving group
such as for exanPIe a halogen, in the presence of a base such as potassi um
car bonat e iW03%038?3%€nt such as tetrahydrofuran and maté?“"?@mvws§ﬁ%uld be
noted that conpounds of fornula (I-1) wherein R3 is other than hydrogen can
be derived fromthe conpounds of fornula (1-1) wherein R3 is hydrogen using
art- known transformation techni ques. Al sb]- during the reduction step of the
nitro group in WO 2005/023242 PCT/ EP2004/ 052139 -10 internedi ate (1-B), sone
reactive groups in the definition of R n%%ﬁponveniently be protected with
a suitable protecting group. Schene 2 EN X_YNN H N= 5 H2N (2-B)
Scheme 2 shows a general prggedure to prepare compounds of fo mula (1)

wherein Ais :SUI in i d_conpqunds of bei ng
represented by ¢ 1 2) Ahelfirst step iogw ozt he one of
schenme 1 and involves a reactlon In the presence a qQ such as
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di nret hyl formam de to prepare an internedi ate of formulja (2 A) The nitro
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group, such as for edab Q%iL}llog@n——Ln—Lhe- of ase such as
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04) (4-B)

X
Rz

The preparation of intermediate (4-A) is analogous to the preparation of intermediate

(2-A) in scheme 2. Intermediate (4-B) can be prepared by reducing intermediate (4-A)
5  using art-known reduction techniques like a catalytic amount of palladium on carbon,

optionally poisoned with thiophene, in a solvent like methanol. Starting from

intermediate (4-B), compounds of formula (I-4) wherein the two —Y-X-R? moieties are

identical can be prepared by reacting it with a reagent of formula R*-X-Y-COCI or R*-

X-Y-S0O,-Cl in the presence of a base, such as potassium carbonate, in a solvent such as

10 tetrahydrofuran and water.

Compounds of formula (I-4) 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-R2.

Compounds of formula (1) 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



15 water. Anal ogous to the preparation of conpounds of formula (1-2) in
schene 2, conpounds of forrmula (1) wherein Ais isoquinolinyl, said
conpounds being represented by forrmula (1-3), can be prepared. 20 Conpounds
of formula (1) wherein Ais 1,2, 3,4-tetrahydroquinolinyl substituted with

Y- X-R2, saiVio dipBaiids bei ng represented by fornul a (1- RFT/ERAN4BRIYr epar ed
according to schene 4. WO 2005/023242 -11 Schenme 4 02N H2N

PCT/ EP2004/ 052139 0 (4-B) The preparation of internediate (4-A) is anal ogous
to the preparation of internmediate (2-A)la-n schene 2. Internediate (4-B)
can be prepared by reducing internediate (4-A) 5 using art-known reduction
techniques like a catal ytic amaunt of palladiumon carbon, optionally

poi soned with thiophepe, in gigolvent |ike methano Starting from
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noieties are identrcal can \\grepared by realtl ng=ft wi a reagent of
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formula R2- X-Y-COCl or R2- X- e-C in the presence ,of 5&) base, such as

pot assi um carbonate, in a solvent such as 10 tetrahydrofuran and water.
Compounds of fornula (1-4) wherein the two Y-X-R2 groygyps are different can
be prepared using the sane QasL .Rarocedure, but the reduction step to form
internmediates of formula (4- i's carried out sele ivelyuyowneduce only
one the nitro functi 0lo.t 15 ring nitrogen. Fo re@~gurpose, art-known
t echni ques such agy oni he catal yst (palH®di on on) with

t hi ophene. Once the first, Y-X-R2 group is introduced thegéagcond functi onal

nitrogen can then Bé reddced and further reacted with Y-
R,

N

Intermediates of formula (5-A) can be prepared analogous the the intermediates of
formula (1-A) in scheme 1. In case the linker between NR*-Y-X-R? and the phenyl
ring in the compounds of formula (1-5) needs to be longer than | carbon atom, a
5  suitably adapted cyanophenol can be used as starting material, for instance

hydroxybenzeneacetonitrile or hydroxybenzenepropanenitrile and the like. The
intermediate (5-A) can be reduced to an intermediate of formula (5-B) by using art-
known reduction techniques such as palladium on carbon in a solvent such as methanol.
Said intermediate of formula (5-B) can then be further reacted with a reagent of

10  formula R2-X-Y-COCI or R%-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 is desirable to protect include hydroxy, amino and

-carboxylic acid. Suitable protecting groups for hydroxy include trialkylsilyl groups

(e.g. tert-butyldimethylsilyl, fers-butyldiphenylsilyl or trimethylsilyl), benzyl and

tetrahydropyranyl. Suitable protecting groups for amino include fer7-butyloxycarbonyl
25  or benzyloxycarbonyl. Suitable protecting groups for carboxylic acid include C,salkyl

or benzyl esters.



Conpounds of fornula (1) wherein Ais a phenyl ring and R is linked to the
phenyl 20 ring via a carbon atom said R being represented by -CR b and
sai d conpounds of fornmula (1) being represented by formula (1-5) can be

prepared according to schene 5.
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In preparations presented above, the reaction products may be isolated from the
reaction medium and, if necessary, further purified according to methodologies
generally known in the art such as, for example, extraction, crystallization, distillation,

trituration and chromatography.

The compounds of formula (I) as prepared in the hereinabove described processes may
be synthesized as a mixture of stereoisomeric forms, in particular in the form of
racemic mixtures 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
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
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
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
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

ase, such as

Li ke



different can be prepared using the sanme basic procedure, but with selective
reduction 15 of the cyano group and the nitro group. It wll be appreciated
by those skilled in the art that in the processes described above the
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colorants are also useful.

The compounds of the present invention may also find use in inhibiting ex vivo
samples containing HIV or expected to be exposed to HIV. Hence, the present

20  compounds may be used to inhibit HIV present in a body fluid sample which contains
or is suspected to contain or be exposed to HIV.

Also, the combination of an antiretroviral compound and a compound of the present
invention can be used as a medicine. Thus, the present invention also relates to a

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 diseasc 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
RTIs, such as, for example, PMEA, PMPA, tenofovir; NNRTIs, such as, for example,
nevirapine, delavirdine, efavirenz, 8 and 9-Cl TIBO (tivirapine), loviride, TMC-125,



20 alkali. An alternative manner of separating the enantioneric forns of the
conpounds of fornula (I) involves |iquid chronmatography using a chiral
stationary phase. Said pure stereochemcally isoneric forns may al so be
derived fromthe corresponding pure stereochemcally isoneric forns of the
appropri at V@01 naterials, provided that the reacPCOFPHILAF2E
stereospecifically. Preferably if a specific stereoisoner is desired, said
25 conpound will be synthesized by stereospecific nmethods of preparation.
These nmethods will advantageously enpl oyl®nantionerically pure starting
materials. The conpounds of the present invention can thus be used in

ani mal s, prefer i a L gAbl E

phar maceut i cal sﬁ\mé}r/l_zg’g? K?%g?hﬁi((fsagrléggp\f\%@h&’g%%é g@?rﬁg?ﬁéﬁégr@@ rllﬁ ? Pl8e3’f or m of
phar maceut i cal 9Bleaglige & SHA¥06, FrAQ Herdapmipated TRAQ; RdYAsaH iphibiortiseih a5dPiat es to
phar maceuti cal euareplarsel093Vs PIMR6GES; JAT ialtbilove swwbas fortewanile, RBHBAIT an

ef fective dose 1of; gb7.lifiashse Mhhils, fbRaC RIBAMBASL 9589067 73188; bloteabd) addi tion
to custonmary_ ph r.gﬁceut cal Ily |rﬁaocuous excl pi enteﬁ and 35 .auxiliaries. The
phar maceut i cal IE}I“ s SYoh Gh oS PRRF- APPEBRE AT IR Y I el finay B osaRyinaY ‘Qﬂ‘f‘avérf t he
conpound. The pheinavirclesinavoaBMER23YER BMBA863d6. P68y PG 6 tibranayirmanner known
per se to one OAGBkelDMPR5H,NET58415, PIHFOIR390)PRUNUD B3SEycosflaticnasiibiongsieh a

conmpound of theasm&g%ﬁ{epc%ﬁgq%lg%f%éﬁgé%?@r%%gg -14 present invention,

t oget her with one of re’s rmaceuti cal excipients and/or
auxiliaries and, if desired, in conbination wth other pharmaceutical active
conpounds, & e ThHe@ugbihationthtaypravide taaineesisid pffevt, sthe@by oiml irdeanivioy anddatsage f orm

whi ch can then.Qhgi.lg Sm@mBNRY JIRERES, s0Rlantidly RUHIBR, fRGhGlpa or veterinary
medi cine. 5 Pharsrralégrxtg?glgl S whi ch cont aisn gncoryrpound accor ozlli ng to the

i nvention can H&™P nistered orally, parenterally, e.g., intravenously,
rectally, by inhalation, or topically, the. preferred adm nistration being
gepengent on t heheicBfpotinddiat theGr&sent iveltion niaQlso PasdnhifiisteR iCaubSRLST witthe

i sorder to,be tr 10t S b i - e person
skilled in ng 'Ea{‘r"?f?‘{’,'gg?“é‘%ﬂe'a%?%garﬁ’ﬂ%’ﬁ;éé’%‘gisﬁ‘g”dé‘fs‘”dﬁ? g’ftegiegg’?"t‘“f%ﬁéﬂlgdge with the
auxi | i ari es whi®Behigpige eserhalip. dntgrisroncaipha, fad palisckoph oF WHR aRfbitist (Sf8or mul at i on.

Besi de pentamidine isothiorate) to ameliorate, combat, or eliminate HIV infection and its

symptoms.

20  For an oral administration form, compounds of the present invention are mixed with
suitable additives, such as excipients, stabilizers or inert diluents, and brought by means
of the customary methods into the suitable administration forms, such as tablets, coated
tablets, hard capsules, aqueous, alcoholic, or oily solutions. Examples of suitable inert
carriers are gum arabic, magnesia, magnesium carbonate, potassium phosphate, lactose,

25  glucose, or starch, in particular, corn starch. In this case the preparation can be carried
out both as dry and as moist granules. Suitable oily excipients or solvents are vegetable
or animal oils, such as sunflower oil or cod liver oil. Suitable solvents for aqueous or
alcoholic solutions are water, ethanol, sugar solutions, or mixtures thereof.
Polyethylene glycols and polypropylene glycols are also useful as further auxiliaries for

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



sol vents, gel-form ng agents, suppository bases, tablet auxiliaries and
ot her active conpound carriers, antioxidants, dispersants, emulsifiers,
antifoans, flavor corrigents, 15 preservatives, solubilizers, agents for
achieving a depot effect, buffer substances or colorants are al so useful.
The conpourt8 2F/0RE pr esent invention may al so find us@GIERMMOBIIEY ng ex
vivo sanples containing H'V or expected to be exposed to H'V. Hence, the
present 20 conpounds may be used to inhibit HV present in a body fluid
sanpl e which contains or is suspected tol6ontain or be exposed to H V.

Al so, the conbi nation of an anti retrovi raI corrpound and a corrpound of the
present i nventllon can l S| g ne. 01 t Ee £lvq rl nvfentl on
al so rel ates t o I8 57 BtéﬂPéfuc 3%?3?%?%9}“3("35 & Ebmo%ﬁ 3 fﬁém’b?’éi%nt

i nvention, and (hbyaruosolnents mgatignedt rovi ral conpound, as a conbi ned
preparation for sinultaneous, separate or sequenti al use in treatnent of

retroviral iInf e§&1{a91@§hanmc‘éﬁncaF 858&?%& ﬁféﬁrﬂlﬁgﬁaﬂloﬂ ko%%ﬁ&ér&’sﬁﬁ Kcor the

i nfecti on and di sease associ ate t1ons, suc qgui red
| munodef i ci ®ncPray Ar BhexamRlerisfutigns, AisRSasiens| o5 FRYS IR AS heCOPRRYESS ol 30
conpounds of t hplysiolgieallyitolarahiegalisén g phagoarewticaltysrcegbtable solyers) suelt asgthavalt h f or

instance, bi ndb%térrﬁi“am&tﬁfe%fs&H@&véﬁsz xifxeauuemmoﬂoﬁmmg%tcmnsosul fate,
suram ne, pol yanj.ons f or exanpl e,

390 1150 SRRy e ofher BRRmerl R RRA[e Bieh % SieREEE ARER e o
ANVD 3100 ( Bi cycindrstepilizernas we?lgas a[RIOPR N, LSiueto? reparatioe Rusiesmariygontaioa thsl e,
f oscar net amd PcRdE t@fouriLia b cosckatatiBlirém agpdsdimasdy 0106 56% aphrticulatFroA/ T, 3TC,

DDC, DDI, t abi ne, DAPD, dOTC, nucleotide RTIs,
such as, for ex%&%dtmTcyNEWtefnof ovir; NNRTIs, such as, for exanple,
nevirapi ne, delavirdine, efavirenz, 8 and 9 C TIBO (tivirapine), loviride,
TMC- 125, WO 2005/ @B RADPET, m&mwmy@&ﬂm@e stdbBityT Thd Qppodsim42, UC 781,

Capravirine, DP a%@ékeut@ﬁ@%Qgesngamm bmm‘”@@é‘ﬁﬂ@ bag- oy -%%%§883VTSAO

Iilll:)lgggganaEri\g' i rﬁ)](pgs f)rl\l'ﬁ‘slr derlvathves A ? co-éolvents SLfc}fjm1 a$ ﬂ@cﬁgl exa”B' ﬁtﬂ K37:
i nt egrase i nhi bsolubilgy ang(ps I‘Feéﬁabll%?f ”@9@8@1"@‘15 n P’F@H@%‘tlci CCFB%%‘BHS e Heease 5
i nhi bi tors, sucpregasatioh 0f aqacaspbreposioiy, &ldaioh Kalts bf the mebydct conipelidds B@vi I,

saquinavir, i ndBM\ﬁislg' more suitable due to their increased water solubility.

20  Appropriate cyclodextrins are o, B- or y-cyclodextrins (CDs) or ethers and mixed
ethers thereof wherein one or more of the hydroxy groups of the anhydroglucose units
of the cyclodextrin are substituted with alkyl, particularly methyl, ethyl or isopropyl,
e.g. randomly methylated B-CD; hydroxyalkyl, particularly hydroxyethyl,
hydroxypropyl or hydroxybutyl; carboxyalkyl, particularly carboxymethyl or

25 carboxyethyl; alkylcarbonyl, particularly acetyl; alkyloxycarbonylalkyl or carboxy-
alkyloxyalkyl, particularly carboxymethoxypropy! or carboxyethoxypropyl;
alkylcarbonyloxyalkyl, particularly 2-acetyloxypropyl. Especially noteworthy as
complexants and/or solubilizers are B-CD, randomly methylated B-CD,
2,6-dimethyl-B-CD, 2-hydroxyethyl-B-CD, 2-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.



| opi navir, l|asinavir, BMS 232632, BMS 186316, DPC 681, DPC 684, tipranavir,
AGL776, DWP 450, L 756425, PD178390, PNU 140135; gl ycosyl ation inhibitors,
such as, for exanple, castanospern ne, deoxynojirimycine. 10 The

conmbi nation nmay provide a synergistic effect, whereby viral infectivity and
its associ%@%yg?ﬁﬁtorrs may be prevented, substantial | FCTEHR&H21Y,
elimnated conpletely. The conpounds of the present invention may al so be
adm nistered in conbination with 15 inmunonodul ators (e.g., bropirimne,
anti-human al pha interferon anti body, |L-P- nethionine enkephalin,
interferon al pha, and naltrexone) or with antibiotics (e.g., pentamdine
isothiorate) to aneliorate, .co t rrelimnate HV infection and its
synptoms. 20 F&M 'A% t?“&lwagt?(fn?orﬁlf’n@?t W&ttlﬁ)eopr{esf rgrcﬁ]mP%ugﬂ%'Sﬁﬂragﬁnag*onm@] dor esent
invention are yYedexiinona desiyativesheseod Hasibegndescribed i fPad-78L.23 pjAdthpugh the
stabilizers or foffilationh desteibédSthersif drebwithiaglifungay actieamgrediehts tthey ataigjualiyar y

met hods into thﬁeéying%&'fmﬁ%gihéE(ff@ﬁohﬁm,,o%%rsﬁesenffm&u%ﬁ. *rﬁé;ﬁggﬁﬁg)g%} gg o

tabl ets, hard caps , .aqueous, oholjic, or oily soluti

Sartabl e 1t oA Biren dieFaEEiA B STRLE g TSR SPRRTSE A bonnt o

pot assi um phos phtfuegal hsecti vsiegrediént,gl suffioisat, ampuntaif acydhodektnin pag ddrivetivar , corn
Starfh- I'n Ithi She@éi)_?tﬁs %{bﬁxbﬂfz&?éﬂa’hﬁé&@a&rﬂ@m@@mﬁaf BJIE?quid)éHnié?@B&?raSldry and as
moi st granul es. i.ta 0i exci pi ent.s or solvents. are vege or

oot v Sort'a © S iyl ¥ty s bk 5 QoS B pSRtSRb Pl Gt SREE S PL (o)
aqueous or al dempiatiensyadyAlsods sendered were @platable By pdsting phagpeeewsieallyt i ons, or

m Xt ur es t her eatcepfdbk ywtdidnkrand/glfleak.s and pol ypropyl ene glycols are al so
useful as further auxiliaries for 30 other administration forns. For

subcut aneous or_j ntravenous adm ni st ati@ﬂ, t&g active cgnpounds, if desired
with the substHATSEMEHERIRYS © cphnarednssolbljiy ofile comipgRrdsiob BF 8resly| sifiers or
further auxil ilevenee in ghasminentinghdomppgtitions are descobed is Wi H84/85268, Pr enul si on.
The conpounds Q?ﬂi&éonah&chﬂanwom'BJEEﬁdwzw ahd'&d y0i0L 4, il dcBpoRkbal ned
used, for exanl.e f OLrelen& Production of injection or infusion
preparations. Sui {alB/I e solvents are, for exanple, water, physiol ogical
saline solution or alcohols, e.g. ethanol, propanol, glycerol, in addition
WO 2005/ 023242 Ne&d irgrhn0kd, (Hezitcént cdibpounds may be formulated in a pharmaceutical

composition comprising a therapeutically effective amount of particles consisting of a

solid dispersion comprising (a) a compound of the present invention, and (b) one or
20  more pharmaceutically acceptable water-soluble polymers.

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



al so sugar solutions such as glucose or mannitol solutions, or alternatively
m xtures of the various solvents nentioned. Suitable pharmaceutical

formul ations for admnistration in the formof aerosols or 5 sprays are, for
exanpl e, sol utions, suspensions or enul sions of the conpounds or their

physi ol ogi CHPPSOBREr abl e salts in a pharmaceutical |y ad&dpfiPaWHasde) vent,
such as ethanol or water, or a mxture of such solvents. If required, the
formul ation can also additionally contain other pharmaceutical auxiliaries
such as surfactants, enulsifiers and stab$lizers as well as a propellant.
Such a preparation customarily contains the 10 active conpound in a
concentration fromapproximately 0. | to 50% in particular from
approximately 0.3 to 3% by weight. In order to enhance the solubility and/or
the stability ofrefermed waserselyhlg polymers gredwrmeemenybasthiestylosstor 88YC.i t can be
advant ageous t cHEMPIhayinga methdey degrey efsybstiantididirole baut 0.8 t@abouf s sndder i vati ves.

Al so_co-sol vent s fifllof? ndlaF ABAl oA Hom B A & Adu £OkEBbLAY WARA/ or the
stability of thsgalﬁg onsmep arnaceut i cal ositions. .In t
0 t

0
prepar ati on bf thogyficsssetcf SHbstitutigpqeiess %‘ﬁgé efage gymber af wefhy lég‘f"’ conpounds
are obviously groupe pesant pdplehydiwglut@e uhieefithd setivlesedeonkst Elydway-piopyli ty. 20
Appr gpri ?L e cyf:h&ﬁlr%?gﬁmﬁsn Rifd@s @B the @eragynmey&wﬁrgbpﬁer{e@m} \Mﬂfch?t Pﬁr s and
m xed ethers thereo erei,n. one qr nore roxy,. groups o e
Anhyr ogl ucose Thir et i afifoRlsebF i b BB FellaW L a kyl |
particularly methyl, ethyl or isopropyl, e.g. randomy nethylated R-CD;
hydr oxyal kylQ pHfetpagidlesiss defileddieingivi yan be phepaied ky firsofxypariag a bolidr oxybut yl ;
car boxyal kyl , pcﬂ{pte{sfbﬂlor‘ﬁ]le¥orﬁ nmﬁxﬁ@@vépaeﬁauggriﬁcﬁ@&mﬁ]pmai diffelygncar bonyl ,
particularly acetyl; | oxycarbon alh.l_or.carb Xy- a kglox al kyl ,
barti cul arly cal SRy R SFERY Preptang s HpErRBM i dpg et
al kyl car bonyl oxspalyidyying grdsolnean-evppoyat@nacet yl oxypropyl . Especi al |y noteworthy
as conplexants and/or solubilizers are Q@ CD, randomy nethylated p-CD

2, 6-di hyle G3: CD, ~.2: h | = R- - hyd hyl. - y- 0
ypr 1 SRR DR S R e o

Xtrusion,

2
2- hydr oxypr opyl - ] % &ﬁfp |ﬁ particul ar
2- hydr oxypr opy| iahapagtioles whighhavs asmyface medifieedseridas dheeturfage thrasnstneas
cycl odextrin desmiouatsuffiefenith @faitain &t effectvstavdrage patiyle siaelefdtssitimnigelroxy groups
are etherified Wehil sHtabd Rb&ERErs G BHIRSeSH Gl 1AS thogeqx'hia?(ﬂ%&ﬂly adhere to the

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

20
Suitable surface modifiers can preferably be selected from known organic and
inorganic pharmaceutical excipients. Such excipients include various polymers, low
molecular weight oligomers, natural products and surfactants. Preferred surface
modifiers include nonionic and anionic surfactants.

25

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

administration.

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

hydrophilic polymer and an antiretroviral agent and (c) a seal-coating polymer layer.
35

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

materials are pharmaceutically acceptable and have appropriate dimensions and



35 hydroxy-propyl and hydroxyethyl. WO 2005/ 023242 PCT/ EP2004/ 052139 -17 An
interesting way of fornulating the present conpounds in conbination with a
cycl odextrin or a derivative thereof has been described in EP-A-721, 331.

Al t hough the fornul ations described therein are with antjfungal active

i ngredi ent SYO2WA)233#% equally interesting for fornul at iRt ERE4CHHounds of
the present invention. The fornmulations 5 described therein are particularly
suitable for oral adm nistration and conprise an antifungal as active
ingredient, a sufficient amount of a cycl-d¥extrin or a derivative thereof
as a solubilizer, an aqueous acidic nmediumas bulk liquid carrier and an

al cohol i ¢ co-s %%%E%s ARbIFEERL o SHTPhL b 65erd o RRASAIL A eplid E

conposition. Sai nore pal at abl e by
addi ng phar rra.C eWPTRISFS) V‘dlseccg?:‘@éi)‘i"gbif“é"agv%é}ieéet‘? rs and/or flavors. O her
conveni ent ways to enhance the solubility of the conpounds of the present

inanti f{n i n phRgdme Eétfaaihe &E@ﬂpﬁwém&n&ne&& adﬁt&ﬁrcbrhﬁﬂerlcemmr%ﬁ 05263, PCT
appl i cation a

i ncor por at e 1%’"1?8'1‘"5 gﬁﬁ rers%'\% B‘rv ﬁé’% in Wbamoun?er}ggtr‘ ' eurar @ 41%””8? esent

conpounds nay bieagentring ant@dssiahfoadﬁﬁmmtémhl IOfa mmelgih@mﬁe%lm ising a

t her apeut i cal | yingibit &CV emey, HIN gidtvth) br st tThisl agsecCaimiisel iftentigh @iy fnd is@bd id

di spersi on Conp&hﬁhﬂgn&ﬁX'ékd%%g&%ﬁﬂglOf the present invention, and (b) one
ta

or 20 nore pharmaceut | call y acce e water-sol uble polynmers. The term"a
solid dispersion"” defines a systemin a solid state (as opposed to a |liquid
or gaseous1&t afte)compeymds ofi thegpresent| ima@stiontcambewsepmmpbertotypiorhastaices one conponent
is dispersed nuigofhg is@g@; semlkyowwemmasgapﬁ i1Pthb 8lfini &P FRRUEHENt 6f
conponent s sper.si

ents h that the
systemis chemr(?%lf%fnce (ﬁloﬁlﬁ &3 SSUChaﬁrﬁl? mgglﬁrc?ﬁoseﬁ]l res'smﬁ r oughout or

consi sts of onem?m@geg a/§te@e$mé@nblwnt ﬁéayrkaowwrfh%@wosra@ﬁ‘ albsol i d

di spersion is ra&fwpiogdmt'bisanighty mehiatdSoghihioaghput, Sobidkeaahtitnj ons ar e
preferred p%’ Sl bvant £ tﬂ?gﬁ%e%slrrpﬁls& ee%e% ah;'@irrzﬁ lstse Sllﬁ'&'s H)qké y
readi| y bi Oavaclzofg:%unds o tg}i;lprese?l{ 1%9err]1|tlcsmrm(Henog gehBet unel\/ﬂI %/ll %; et aFt ered. 30

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

The dose of the present compounds or of the physiologically tolerable salt(s) thereof to
20  be administered depends on the individual case and, as customary, is to be adapted to
the conditions of the individual case for an optimum effect. Thus it depends, of course,
on the frequency of administration and on the potency and duration of action of the
compounds employed in each case for therapy or prophylaxis, but also on the nature
and severity of the infection and symptoms, and on the sex, age, weight and individual
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 ! according to scheme A. [acetic acid {4-[4-(4-methoxy-
benzenesulfonylamino)-phenoxy]-phenylcarbamoyl}-methyl ester]




The term "a solid dispersion” also conprises dispersions which are | ess
honmogenous throughout than solid solutions. Such dispersions are not

chem cally and physically wuniformthroughout or conprise nore than one
phase. 35 The water-soluble polynmer in the particles is conveniently a

pol yner t haYO HA%0%4#2 apparent viscosity of 1to 100 nPa. SCREBHOHILEY ved in a
2 % aqueous solution at 20C sol ution. WO 2005/ 023242 PCT/ EP2004/ 052139 18
Preferred water-sol ubl e polymers are hydroxypropyl nethylcellul oses or HPMC.
HPMC havi ng a net hoxy degree of substitut?®n from about 0.8 to about 2.5 and
a hydroxypropyl nolar substitution fromabout 0.05 to about 3.0 are
generally water 5 sol uble. Methoxy degécg Qkksubstitution refers to the

average nunber of nethyl ether_ groups %r@sent per anhydrogl ucose unit of

the cellul ose g ¢ Hyd rapy! XCRel ar s iQ nrefers to the
average nunber &f s of pr Ieng oxmEe Wy, av &hed w th each

anhydrogl ucose unit of the cellul ose nmoleculd. 10 The particfes as defined
her ei nabove can be prepared by first preparing a so|idAa dispersion of the
conponents, and then optionally grinding or 40"389 t hat di spersion.
Various techni ques exist for preparing solid d?sﬁer i ons including
mel t-extrusion, spray-drying and sol ution-evapgration. 15 It may further be
convenient to formul ate the present conpounds/l;iyﬁ of nanoparticles
whi ch have a surface nodifier adsorbed on thg ace~tHeneof in an anount
sufficient to maintain an effective average particle size=sfo | ess than 1000
nm Useful surface nodifiers are believed to irfclude thosk which physi cal |y
adhere to the surface of the antiretroviral agent put c@ chem cal ly
bond to the antiretroviral agent. 20 Suitable surfage nod ers can
preferably be selected fromknown organic and inorganic M, maceut i cal
exci pi ents. Such exciphens.s qucl ude vari ous pgrgzif%, mol ecul ar wei ght
ol i gomers, natural sur fact ant S\gzN rre Nigce nodifiers
c’s 2 :

i ncl ude noni oni ¢ &Nd i oni c%uftlact ant s. o
0=5=0 0=8=0

compound 1 OCH, OCH,4

Preparation of intermediate (A)
To a mixture of 20 g of amino phenol in 400 ml of N,N-dimethylformamide (DMF),
5  atroom temperature, was added potassium carbonate 30 g (1.2 equivalent). The
mixture was stirred and the para-fluoronitrobenzen 25.8 g was added. The reaction
mixture was stirred for 12 hours at room temperature. 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.



Yet another interesting way of fornulating the present conpounds invol ves a
phar maceuti cal conposition whereby the conpounds of this invention are

i ncorporated in hydrophilic polymers and applying this nixture as a coat
filmover many small beads, thus yielding a conposition with

bi oavai | abWQ 2)54%42h can conveni ent|y be 30 manuf act ur BETERHO ZEH is
suitabl e for preparing pharnmaceutical dosage forms for oral admnistration.
Sai d beads conprise (a) a central, rounded or spherical core, (b) a coating
filmof a hydrophilic polymer and an ant?retroviral agent and (c) a

seal -coating polynmer layer. 35 Materials suitable for use as cores in the
beads are ”an'fﬁﬂﬁLnn%%% M@%qa£ggt'sald materials are pharmaceutically

accept abl e and have a nsi o WO 2005/ 02324

PCTI EP20041052 TR VAN Of { ‘%1?8@ B&%W@%‘ﬂ et %‘ﬁ'&ﬂ“ﬁ%‘&f‘%‘ﬁ“ 2 C“QEYBC pBPYer s,

i nor gani ¢ substdipelégivmoergeartion was adsisd. e guxturg s stirtedah rdothetempgreiurgaindey at i ves
thereof . Anot hefydRsReAnel KN MeatiRiite WaY Eftre®NarfOME 8510t avdsi emBY¥edGONt ai ner

conpri si ng 5 % vention, in an amount effective for
use as a stg‘lsndaPttﬁ'r’q‘)e(a Pefcgéoemg&l/)%gﬂ& @r assay for determning the ability

of a potenti al Mﬁ,ﬂm@ygd"g@mdp inhibit HV entry, HV growh, or both.
Thi t of th h
IS aspect o lt’o aemfxgl\éu%s&%Wnéﬁﬂlﬂlafckﬁmq6?nl of‘THF Q@F%ﬁﬁgﬂﬁér% wassSearc

prograns. 10 The inven
phenotypic r eS|a§fi‘?9ﬁ'&"é°r 19{5‘H|“’[‘%ﬁ’9‘4§§1‘“‘3§§’5§’[§“e 449, 18- The ‘R‘ﬁ%‘\?ﬁwwﬁsé%ﬁ"@o‘i”ﬁéﬂ% assays,
i n the clinicalmgefwagexpedtylchloridecgisstided el ctameleopjﬁxg rehics@asemirswsh as H V. A

particul arlyy usgfud foF@fﬁblﬁé A65m teHBE}'a&nFU T}F&wa?éf%(ﬁrm was @dd@@mrme ;S}é(ﬂltct assay
known as the Ant|V|ro nm%'l}/%)'g APB/L'VHO S ahlsg %;tqa}ra %(ﬂated hi gh
t hr oughput , sec‘&%&x&’é PAPiGHA 20 1) sfdassigie °r%a§'§a{§7°fﬁést AR MER

suscepti bili ty,ovesl]de&@ahn%ﬁqura¢d tg oistdadg¥ migi(8Q°%)of commpaunél. conpounds of the
present invention. (Hertogs K, de Bethune MP, MIler Vet at. Antimcrob

Agent s Chenot he}r pa;agglgb.f c%%g't)n- 2% ggcord?r@z’ to E(!nggg Bofﬁ:ﬁltagg (QM)O{( ‘f’lfc%ﬁ% ?’P The dose

of the present com ) pNysi ol ogi cal Ty T ol eraol e sart(s) thereof
to 20 be alfhi rffusg ?“‘a‘b‘?“” 'e‘r?a‘ﬁ'ﬁﬁ‘.”‘lu v%du‘&‘” -Bhegdlapige] o5 customary, s
to be adapted to Scheme B

O Oy — @r s

o &) compound 23

I
4
o]
A

Preparation of intermediate A
To a mixture of | 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 MgSO4 and evaporated to yield 1.5 g (81%) of
intermediate A.



the conditions of the individual case for an optinmumeffect. Thus it
depends, of course, on the frequency of adm nistration and on the potency
and duration of action of the conpounds enployed in each case for therapy
or prophylaxis, but also on the nature and severity of the infection and
synpt ons, AVR2UHOBI2 sex, age, weight and individual 25PFEEEYNEPPEHess of
the human or animal to be treated and on whether the therapy is acute or
prophylactic. Customarily, the daily dose of a conpound of the present
invention, in the case of administrati om0 a patient approximately 75kg in
weight is 1ng to Ig, preferably 3ng to 0.5 g. The dose can be adm ni stered
in the form of P'%ea I%In\é} H% or divided into several, e.g. two,

three, or four, pcf’ d’f)ses 30 Experinmental Part Pre aration of
conpound 1 accd BiXige ?%“@E‘PF@W{? A 5[gd@éf"ls§9“’§€ ingngthanpland 4 CH‘éE’H‘bW“m of
benzenesul f onylpaitadive) erpdachoa xwj adalad: Tt mixnbba wes/dtifredratrbyth teaperatupe Wr2005/ 023242

PCT/ EP2004] 0523385z 30ARON iRl hR0RONE MRerd altA031ch\Fu Qa2 O2N: ° . % N

(C);)S O H2N- \-mtérmedlate%:IS4g(8%/% nE%glgted OCH3 Preparation of i nt er medi at e

Preparation of compound 23
To a mixture of 200 mg of intermediate B in 10 ml of THF, at room temperature, was
added water 10 ml and potassium carbonate 260 mg. The mixture was stirred and 2-

10  furancarbonylchloride was added (2.2 equivalent). The reaction mixture was stirred for
12 hours at room temperature. The water (20 ml) was added and the product was
extracted with (3 x 20 ml) ethyl acctate. The organic layer was separated, dried over
MgSOy, and evaporated to yield compound 23.

15  Preparation of compound 9 according to scheme C. [N.N'-(oxydi-4.]1-phenylene)-bis(2-

furancarboxamide)]

Scheme C
OH
o CN
o O, S
O,N
CN
A

o |
O W O

Preparation of intermediate A

20  To amixture 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 MgSO4 and evaporated to yield 1.6 g (80%) of

intermediate A.



OCH3 To a m xture of 20 g of ami no phenol in 400 m of N, N-di net hyl f or mam de
(DMF), 5 at roomtenperature, was added potassium carbonate 30 g (1.2

equi valent). The m xture was stirred and the para-fluoronitrobenzen 25.8 g
was added. The reaction mxture was stirred for 12 hours at room

t enper at ur YO YREM3342arti ng material was consurmed the mPETPEOMERIFhen
poured in water (250 m ). 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 orgadhic | ayer was separated, dried
over MgSO4 and evaporated to yield 30 g (71% of internediate A Preparation
of conpounds of,ﬁ ornul a ijz;rmedmteéture of I g of internediate Ain 25 m of
tetrahydrofurane room tenperature, was added water 15 nl and

pot asi um car borfaimextyre yémgn('ez*wéw 1 6 veasdissolved ismathgnohgngraraielyiia amew pf ed and
988 ng of the panaliumebhaxtoawat adigd cihk aiinte waagined eedorq lendpeatiise wgleent ) . The
reaction thurhﬁ/g ARkl 4 ﬁﬂrstﬁgmﬁmp@\ws%lk@lﬁd E&&o@{@f&%&%@veﬂhe water (25

m) was added acetate. The organic

S €
| ayer was sep ar‘&tF‘é‘Ef ‘aEfrpE; gg (Sé/se)lya §@J5 3and evapor at ed to yield 1.44 g (83%
of intermediate B. WD 2005/ 023242 PCT/ EP2004/ 052139 -21 Preparation of
i nternedi ate Cm‘epnr%,tdgrojec&,fpommernedl ate B 1.24 g was dissolved in nethanol

and a catal yti R Yol e was
stirred at r Oo%ro%ggliﬁl e?fogfoo r@é{a‘ !egﬁ]d??{%]?% Rﬂﬂ Yer 4athrg i te]-_x{};%ramré%% re was
filtered and t Hdd %dd’I’WHP mhged E%W@darhonas A ROEIVAIERIF- éfﬁlén@fwe@/aﬁﬁw(eél% vas

i sol ated. Proepamndatifamnafbosyichdaidachas adied @.2raquivaleres)OTheSeRtioigmodure waser nedi ate C

in 10 m of THFnrr@é fo'E ??Eﬂuheﬂ%hﬁbﬂﬁe‘r‘atur\é"aﬁe ﬁ%@' uloat el ad %Jﬁh&ﬁ’b‘f’o&%&t a53| um

car bonat e 429 rre aceto

chloride was a Xt(afte?wé’&ig §§¥\g’§t°?etﬁ“)ﬁﬁéet?t%3 £ PrgAn ?rd'faés?%?t édﬁ ’é??l rred for
4 hours at roomveeMp¥Paandreyapordied topedrcopp@ndP) was added and the product
was extracted with (3 x 20 m) ethyl acetate. The organic |ayer was

separ at ed, %r : elq’xe compounds listed in table 1 can be prepared analogous to any one of the described

reaction schemes.

Table 1

Co. No. | Structure
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over MgSO4, and evaporated to yield 377 ng (80% of conpound 1. Preparation
of conpound 23 according to schene B. {Furan-2-carboxylic acid {4-[1- 15
(fran-2-carbonyl)-1. 2.3, 4-tetrahydro-qui nolin-8-yl oxy] - phenyl }-anm de] Schene
B OH 02N 02N H2N A O B Preparation of internmediate A To a m xture of | g of
8- hydr oxy- qY® #9F833%€ in 20 M of DWMF, at room tenper at uPETEP§43d3% dded

pot assi um carbonate 2.85 g (1.1 equivalent). The m xture was stirred and the
para-fluoronitrobenzen | g was added. The reaction m xture was stirred for 3
hours at 140C. When starting material w&4- consuned the m xture was than
poured in water (25 m). The solution was acidified by adding a solution of
hydrochl oric acid uffiT &)HS: 7. Theé DVF was renoved and tne product was
extracted with ethy QfiQ- 4 pShuc He—organie25—tayer—was—sepdrated, dried over
MgSO4 and evaporated t6 yileld 1.5 81 % of internediatg A WO

2005/ 023242 PCT/ EP2D04/ 05413 22 eparation of conpound B A m xture of
intermediate A 1.5 § was di.§sol ved in nmethanol and a catal yti c amount of

pal | adi um on car bonjwas ad . The mixture was stirred at rjoomtenperature
under hydrogen. After 4 h S the mxture was filtered and the sol vent was
removed 5 internediate B 1. 4"g (86%, was isol ated. Preparat|ion of conpound
23 To a m xture of R00®ny |of Lgter iate Bin 10 mMl of THH, at room
tenperature, was agded Watedi(/) and pot assi um carbonateg 260 ny. The

m xture was stirred|and 2 |o=s=

coM ,'
H

10 %

11

13 O;N o
S//o /©/ O O\\
O// N N/s\\ NO,



10 furancarbonyl chl ori de was added (2.2 equivalent). The reaction m xture
was stirred for 12 hours at roomtenperature. The water (20 m ) was added
and the product was extracted with (3 x 20 m) ethyl acetate. The organic

| ayer was separated, dried over MSO4, and evaporated to yield conpound 23,
15 Prepar atW ﬁ""é’f’z%ﬁnpound 9 according to schene C. PCT/EP2004/052139

[N, N - (oxydi-4,|-phenyl ene)-bi s(2- furancarboxam de)1l 02N OH CN Schene C 02N
A O CN NH2 H2N B O Preparation of internediate A 20 To a m xture of | g of
3-cyanophenol in 20 m of DWF, at roomtefperature, was added potassium
carbonate 1.27 g (1.1 equivalent). The m xture was stirred and the

para-fl uoronitrobenzen {,9 %gmfaedded The reaction mxture was stirred for 3
hours at 140C. Whem—starting materiat V\fdb LOﬁbUHb‘U Re—T Xt ure was t han

poured in water (25| nf4. [The_sol lé)tl fd ed byl addi ng a sol ution of
hydrochl oric acid until p r efpvag-and khe product was
extracted with et hyIT acet ta;é ﬁr ganl C yerHV\h)s epar.at ed, dried over
MySO4 and evaporated to yi eI d g (80% of i nterAedidite A. WO 2005/ 023242

PCT/ EP2004/ 052139 - 23 Prepjaratd on'sef internediate B

15 H
"%m"“ﬂj T
o AT

17

O

18 |

19

! ¢




A mxture of internmediate A 1.6 g was di ssolved in nethanol and a catal ytic
anount of palladium on carbon was added. The m xture was stirred at room
tenperature under hydrogen. After 4 hours the mxture was filtered and the
solvent was renobved. 5 internediate B 1.2 g (85% was isol ated, Preparation
of conpound¥@®200F0%24 xt ure of 300 ng of internediate B PRTESZWMOBAITHE, at
roomtenperature, was added water 10 m and potassium carbonate 2.2

equi val ents. The m xture was stirred 10 and 2-furancarbonyl chl ori de was
added (2.2 equivalents). The reaction m x2&re was stirred for 12 hours at
roomtenperature. The water (20 m ) was added and the product was extracted
wth (3 x 20 m) of eéni(ll A etgte. The organic Tayer was segarated, dried
over MgS™, and evapo.oal Sl Lt&uc‘y:reel t—econpourd—9—ot5—Fhe—conppunds listed in

table 1 can be prepdredlanpl ogous to any @, the described reaction
schenmes. Table | Co.[ No. 2|3 4 Structuyré NQ-/H 05/ 0232412 -24 Co. No. 5
6 89 10 11 ¢ /©/°
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12 13 Structure N~-N--,HN H Q PCT/ EP2004/ 052139 WO 2005/ 023242 -25 Co. No.
14 15 16 17 18 19 20 Structure Ob NN 0=5=0 4,0,H OH 0 N PCT/ EP2004/ 052139
WD 2005/ 023242 -26 Co. No.

WO 2005/023242 PCT/EP2004/052139
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21 22 23 24 25 26 27 Structure a PCT/ EP2004/ 052139 WO 2005/ 023242 _27_ Co.
No. 28 29 30 31 32 33 34 Structure PCT/EP2004/052139 WD 2111)5/1123242 _28_
Co. No. 35 36 37 38 39
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Structure 0 0 HG-0 40 PCT/ EP2004/ 052139 WO 2005/ 023242 PCT/ EP2004/ 052139 - 29
Co. No. Structure H41H-ONCH, / ~~ 'v@& Lr~I"1J HNWV NL~MY O 42h~J \
O-yNI \ U 043l Nk, VOO 440 C-N-O-N-O Exanpl e : Virol ogi cal
properties of the conpounds of the present invention The conmpounds were
tested in tHR2WAPI324% ral replication assay using the MIECIFR20E0E239e| | s and
I n the ERA assay. Toxicity was neasured using M4-CW-EG-P 5 cells.

Conmpound anti viral
-29-

Co. No. | Structure
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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

5 cells.
Compound | antiviral Toxicity ERA assay
No EC50 uM | CC50 uM EC50 uM % inh
| 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 &5
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
2] >34 >100 >200 9
23 11.19 34.16 123.00 92
24 19.46 >100 78.36 68




Toxi city ERA assay NoEC50 MVO AMEC50MM % nh 11.69>27.792.00 89 45.34>100>200
30 53.29>100 618.57>100182.30 52 757.67>100>200 29 8>100>100>200 3

98. 64>3279. 00 85 10>32>32>100 48 11>32>3268.85 64 1241.3454.17>200 17

1654. 95>100>200 42 203.25>32>100 39 21>34>100>200 9 2311.1934. 16123. 00 92
2419. 46>1007828FOBIAND 2005/ 023242 PCT/ EP2004/ 052139 - 3ECEERPUHAR ¥t i vira
Toxi city ERA assay NoEC50 MCC50 MEC50M % i nh 291.1861.62177. 00 59 300. 373. 85
310. 433, 41>100 13 324.1719.87>200 29 335.0130.16196. 00 52

-30-
Compound | antiviral Toxicity ERA assay
No EC50 uM | CC50 uM EC50 uM % inh
29 1.18 61.62 177.00 59
30 0.37 3.85
31 0.43 3.41 >100 13
32 4.17 19.87 >200 29
33 5.01 30.16 196.00 52
34 1.24 83.19 >200 4]
35 3.28 23.60 150 55
36 1.05 5.87 200 9
37 392 >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




341.2483. 19>200 41 353.2823.60150 55 361. 055.87>200 9 373.92>32

391. 56>100>100 45 400. 1522. 3940. 93 79 423. 7746. 48>200 37 4311. 76>3283. 62 54
442.00>32>200 22 WD 2005/023242 -31 Clainms 1. A conpound having the fornul a
(1), R3 R2~X, Y.N (I) PCT/EP2004/ 052139 a N-oxide form stereochem cal

i somer, ra¥Mes4B¥eure, salt, prodrug, ester or 5 met BBHEPIRAREY eof ,

wherein A represents quinolinyl, isoquinolinyl, phenyl substituted with R,
or 1,2,3,4-tetrahydroquinolinyl substituted with -Y-X-R2; X represents a
direct bond, -(CH2),--, -(CH2),-NH, -(CG3),-NH(CH2)p, -(CH2),-0- or

-(CH2),-O(CH2)p, and 10 if X is different froma direct bond, then X is
connected to Y, yia a CH2 group; and each CH2 group within the definition of
X may optional F#¥%e substituted with -C(=0)-OH or -C(=0)-O Ciaal kyl, and Y
represents - S(@ gompepnd lgyvingjhe forrBilad®lch t i ndependently is an integer
selected froml, 2 or 3; each p in@gpendently s an integer selected from

1, 2 or 3; X. _N
Ry Y \@ @ )
O

a N-oxide form, stereochemical isomer, racemic mixture, salt, prodrug, ester or
5  metabolite thereof, wherein
A represents quinolinyl, isoquinolinyl, phenyl substituted with R', or
1,2,3,4-tetrahydroquinolinyl substituted with -Y-X-Rz;
X represents a direct bond, -(CH>),-, -(CH;)-NH-, -(CH;)-NH-(CH>),-, -(CH3)-O- or
-(CH2)-O-(CH3),-, and
10 if X is different from a direct bond, then X is connected to Y via a CH;
group; and
each CH, group within 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)-;
15  eacht 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?, -Cqalkanediyl-NR*-Y-X-R? -NR3-Y-X-C(=0)-C, calkyl
or -C,Aalkanediyl—NR3-Y-X-C(=O)-C|.6alkyl;

20 R?rrepresents Cj4alkyl, pyrrolidinyl optionally substituted with C,salkyl, furanyl
optionally substituted with C,_alkyl, piperazinyl optionally substituted with
Cisalkyl, piperidinyl optionally substituted with C;salkyl, 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,alkyl,

25 C,.ealkyloxy, hydroxy, carboxyl, Cisalkyloxycarbonyl, cyano, nitro, halogen,
trifluoromethyl, amino, mono- or di(C,salkyl)amino, C,alkylcarbonylamino,
C,alkylcarbonyl, mono- or di(C,salkyl)aminocarbonyl and aminocarbonyl;

R? represents hydrogen, C,.salkyl or C;s.;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.



n independently is an integer selected fromO, 1 or 2; R represents
-NR3-Y-X-R2, -C, -0al kanediyl-NR 3-Y-X-R2, -NR 3-Y-X-C(=0O -C _6al kyl or
- Ci 4al kanedi yl -NR 3-Y-X-C(=0) -G _6al kyl; 20 R2 represents Ci aal kyl,
pyrrolidinyl optionally substituted with G 4al kyl, furanyl optionally
subst it ut edVQPWOP0BP420al kyl , pi perazinyl optionally subs®CT{PEW4QF2EI

C, -4al kyl, piperidinyl optionally substituted with G aal kyl, thienyl
optionally substituted with ( 4al kyl, benzo-I|, 3-di oxol anyl, or phenyl
optionally substituted wth one or nore-Rubstituents selected fromthe
group consisting of Ci salkyl, 25 G _6al kyl oxy, hydroxy, carboxyl,

Ci 4cal kyl oxycar,bonyl , cyano, ni.tro, .hal oge trifluoronethyl, am no, nono-
or i (C i-6al ki | b eoRne pelsirud o 2SN vy blogded %‘31“&9?%&?%%&?&, mono-
or di (G fial kyilomahiDSosB¥Sesiad camplenOcripgessiyE generBzeddpmphadenosathy dr ogen,

G _6al kyl or CraoyHmkdivtd ddphtidisd HIY nikdiaed infultipie scRtbsd, The use of a
conpound of fornmula (1) in the manufacture of a nedi canent useful in the
treatment of warm bl ooded. animals infected with H 'V and for the prophyl axis
of these war m*bldtetrcaringit &y opgrixiyBy bie3ryErebrthe HpB0eY M8he89 -32 3. The
use accordi ng bckihgHIV fromren@rivgrenahmaliah eclligrintetitrogoath vanouswhasesofe suf f eri ng
from Al DS, Al Danicghaltafd &SPb&¥ednMiP)and Bt dAMAREANVEIOENer al | zed .

| ynphadenopathy (PG), HV nedi ated denentia and H V nediated nmultiple
sclerosis. 5 4. The use according to any one of clains 1 to 3 wherein the
treat ment i nvolPvasompyuad kstedyn kbl rom entering a mammalian cell by
interferingow th various phases of attachnent and fusion between HV and
the mammalian gell. Bt GPHRAREL Whith §actile oﬂmt&ngs'coéltgmg{] efecRi@dgmceuti cal
preparation which as actjve constjtuents contarn an effective dose of at

| east one of t REAHIEALIEe smAYRdnef forpuls (17 if addition o SHSB ust omar y

phar maceut i cal IpyarmaceotGeatiy sinectoigexeiptests amthuailixiidsi ar i es.



