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Pyridinone and pyridinethione derivatives having HIV inhibiting properties

The present invention is concerned with pyridinone and pyridinethione derivatives
having Human Immunodeficiency Virus (HIV) replication inhibiting properties. It
further relates to processes for their preparation and pharmaceutical compositions
comprising them. The invention also relates to the use of said compounds in the
manufacture of 2 medicament useful for the treatment of subjects suffering from HIV

infection.

Compounds structurally related to the present compounds are disclosed in the prior
art.

Naturforsch. B, Anorg. Chem., Org. Chem., 1983, 38 B (3), 398-403 discloses iodine,
nitrogen and sulfurylides of 2-pyridones.

Pol. J. Chem., 1979, 53 (11), 2349-2354 discloses N-(tetrahalo-4-pyridyl)
aminobenzoic acid derivatives and their use as herbicides.

J. Med. Chem., 1983, 26 (9), 1329-1333 discloses the synthesis of aza analogs of
lucanthone useful as antitumor and bactericidal agents.

WO 86/01815 discloses the synthesis of monoazodyes and their use as dyestuffs.
Can. J. Chem., 1980, 58 (5), 501-526 discloses the chemistry of aurodox and related
antibiotics.

WO 97/05113 discloses 4-aryl-thio-pyridin-2(1H)-ones and their use for treating
HIV related diseases.

WO 99/55676 discloses 3-(amino- or aminoalkyl)pyridinone or pyridinethione

derivatives and their use for the treatment of HIV related diseases.

However their activities are still moderate and their use in human therapy also could
lead to the emergence of resistant strains. The most active thiopyridinones disclosed
in WO 97/05113 have a 50% inhibitory concentration of virus multiplication (ICsq)
for nevirapine resistant strains of about 260 nM, whereas the free amino or

aminoalkyl pyridinone and pyridinone derivatives disclosed in WO 99/55676 have a
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50% inhibitory concentration of virus multiplication for nevirapine resistant strains

of more than 10 000 nM.

The Inventors have found a new family of pyridinones and pyridinethiones

derivatives which show better HIV inhibitory properties.

The present invention is concerned with compounds of formula

Y
R*—N ' Q
\\ ]
R3 X—R ),
R2

the N-oxides, the pharmaceutically acceptable addition salts, the quaternary amines
and stereochemically isomeric forms thereof, wherein
YisOorS;

Q is hydrogen; halo; Cjgalkyl; di(C,4alkyl)amino; Cjgalkyloxy; C,.alkyloxyC;.
galkyl;  Cpgalkylthio;  CjealkylthioCigalkyl;  Cjgealkylcartbonyl;  Ci.
salkyloxycarbonyl; Cj.galkyl-S(=0)-; C,4alkyl-S(=0),~; hydroxyCi.alkyl;
polyhaloC,alkyl;  CjgalkyloxycarbonylC,ealkyl;  CjsalkyloxycarbonylC,.
salkylthio; aminocarbonylsCi galkylthio; C,.salkyloxyC, alkyloxycarbonyl; C,.
salkenyl optionally substituted with halo, hydroxy, cyano, formyl, -COOH, C;.
salkyloxy, Cjgalkylcarbonyl, C;galkyloxycarbonyl, Cj¢alkylcarbonyloxy, N-
hydroxy-imino or aryl; C,salkynyl optionally substituted with halo, hydroxy,
cyano, formyl, C,¢alkyloxy, Cisalkylcarbonyl, Ci.¢alkyloxycarbonyl, Ci.
salkylcarbonyloxy, N-hydroxy-imino or aryl; Csecycloalkyl optionally
substituted with Cjualkyl; cyano; carboxyl; formyl; R°R®N-C(=0)-;
R’RN-C(=0)-C ¢alkyl; N-hydroxy-imino; N-Cjalkyloxy-imino; aryl; aryloxy;
arylthio; arylC,¢alkyl; arylcarbonyl; arylC;salkyloxycarbonyl; Cj.ealkyl
substituted with hydroxy or aryl; Hetl; Hetloxy; Het'thio; HethI_6a1ky1;
Het]carbonyl; Het’C;_6a1kyloxycarbonyl; C1_6alky1-P(OR15)2=O or Cjgalkyl-
P(O-C,;.6alkyl-0)=0;

X is a bivalent radical of formula
-(CHy),- (a-1) or
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-(CH2)q-Z-(CH)r- (a-2);
wherein p is an integer of value 1 to 5;
q is an integer of value 0 to 5;
ris an integer of value O to 5;
Zis 0, S, NR, C(=0), S(=0), S(=0),, CHOR", CH=CH,
CH(NR'R®) or CF;
and wherein each hydrogen atom may be replaced by C;.4alkyl or
hydroxyC;4alkyl;

R' is Crealkyl, Csecycloalkyl, C;galkenyl, C ¢alkoxy, aryl or a monocyclic or

bicyclic heterocycle selected from pyridyl, pyrimidyl, pyridazinyl, pyrazinyl,
pyrrolyl, thienyl, furanyl, imidazolyl, thiazolyl, oxazolyl, benzopyrrolyl,
benzofuranyl, benzothienyl, benzimidazolyl, benzothiazolyl, benzoxazolyl, or a

radical of formula

AN O
(CHz)n(:Ej——— (b-1) or (CH{),,@ (b-2)
= \O

with n being an integer of 1 or 2,

said monocyclic or bicyclic heterocycle or said radical of formula (b-1) or (b-2)
optionally being substituted with one, two or three substituents each
independently selected from halo, hydroxy, Cisalkyl, C,4alkyloxy,
Cialkylcarbonyl, polyhaloCi.salkyl or phenyl;

or Q and X-R' may be taken together with the pyridinone to form a tricyclic

heterocycle of formula

(b-1)

with R'® and R" being C;.¢alkyl or forming together =O.

R? and R’ each independently are selected from hydrogen; halo; formyl; cyano;

azido; hydroxy; oxiranyl; amino; mono- or di(Cj4alkyl)amino; formylamino;
mercapto(Cre)alkyl; hydrazino; R®R®N-C(=0)-; R*-N=C(R!%)-; C,.alkenyl
optionally substituted with one or two substituents each independently selected
from halo, hydroxy, cyano, formyl, Cj¢alkyloxy, Cjsalkylcarbonyl,
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C;-¢alkyloxycarbonyl, Ci.¢alkylcarbonyloxy, di(C4alkyl)carbamoyl,
[di(C;4alkyl)amino(C;.¢alkyl)](C;.salkyl)carbamoyl,
[di(C4alkyl)amino(C;_galkyl)](arylC;.4alkyl)carbamoyl, di(C,4alkyloxy)
(Ciaalkyl)carbamoyl, (cyanoCj.salkyl)(Ci¢alkyl)aminoCiealkyl, N-hydroxy-
imino, aryl, Hetz, Het’carboxamido, Het*(C;.galkyl)carbamoyl; Casalkynyl
optionally substituted with one or two substituents each independently selected
from halo, hydroxy, cyano, formyl, C;.galkyloxy, C,¢alkylcarbonyl,
C;galkyloxycarbonyl, Cjealkylcarbonyloxy, N-hydroxy-imino, aryl or Het?;
Cialkyloxy; hydroxyCiealkyloxy; aminoC;.ealkyloxy; mono- or di(C;.
salkyl)aminoCygalkyloxy; Cj.salkylcarbonyl; arylcarbonyl; Het’carbonyl; C;.
salkyloxycarbonyl; Cjgalkylcarbonyloxy; aryl; aryloxy; arylCsalkyloxy;
arylthio; arylC;galkylthio; mono- or di(aryl)amino; Het?; Het’oxy; Het’thio;
Het’Crealkyloxy; Het’Cigalkylthio; Het’SOy; Het’SO; mono- or
di(Het))amino; Csscycloalkyl; Csecycloalkyloxy; Csscycloalkylthio; Ci.
salkylthio; hydroxyCi.¢alkylthio; aminoC;galkylthio; mono- or di(C;.
salkyl)aminoC, ¢alkylthio; Cj.¢alkyl optionally substituted with one or two
substituents each independently selected from halo, hydroxy, cyano, carboxyl,
Cisalkyloxy, Cj.¢alkylthio, Cysalkylsulfonyl, C,ealkycarbamoylC; salkylthio,
hydroxyCjsalkyloxy, C;galkyloxyCisalkyloxy, C;alkyloxyCi.salkylthio
Ciealkylcarbonyl, Cj.¢alkylcarbonyloxy, aminocarbonyloxy, mono- or
di(C,4alkyl)aminocarbonyloxy, Ci.salkyloxycarbonyl, Cy.salkyloxycarbonylC;.
salkyloxy, Cj.ealkyloxycarbonylCjgalkylthio, aryl, Het’, aryloxy, arylthio,
arylC;ealkyloxy, arylC;.galkylthio, HetZCJ_salkyloxy, Het2C1_6a1kylthio, Ci
salkyl-S(=0),-oxy, amino, mono- or di(C;_galkyl)amino, di(C;.¢alkyl)aminoC;.
galkylthio,  [di(C;galkyl)amino(C;¢alkyl)](Cisalkyl)amino,  di(cyanoC;.
calkyl)amino, Cj.salkyloxycarbonylamino, Ci.¢alkyloxyC;.
galkylcarbonylamino, mono- or di(aryl)amino, mono- or di(arylC;.
salkyl)amino, mono- or di(Cj4alkyloxyCj4alkyl)amino, mono- or di(C.
salkylthioC;4alkyl)amino, mono- or di(Het’C;alkyl)amino, (Het’C,.
salkyl)(Cy4alkyl)amino, (cyanoCj.ealkyl)(Cy.alkyl)amino, Cs.ecycloalkylthio,
R!-(C=0)-NH-, R'2NH-(C=0)-NH-, RM-8(=0),-NH-, C,.salkyl-P(O-
R)2=0, C.alkyl-P(O-C,_¢alkyl-O)=0 or a radical of formula
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N— (c-1) or &, A—@2) or q (c-3)

N
o}

with A, being CH or N, and A; being CH,, NR®, S or O, provided that when
Ay is CH then A, is other than CH,, said radical (c-1), (c-2) and (c-3) being
optionally substituted with one or two substituents each independently selected
from H, C;¢ alkyl, Cy alkyloxy, hydroxy Cj4alkyl,
C,alkyloxycarbonyl, C;s alkyloxycarbonylC;4alkyl, aminoC,;alkyl,
C\alkylcarbonyl, arylcarbonyl, aryl, Het', Het'-(C=0)-, hydroxy, cyano,
C4alkylcyano, CONR'R!? with R'® and R being independently H or alkyl,
mono or di(Cy4alkyl)aminoalkyl, 4-hydroxy-4-phenyl or 4-cyano-4-phenyl;

or R? and R® may be taken together to form a bivalent radical of formula
-(CH2)-CH2-A3-CH»- (d-1) or -CH=CH-CH=CH- (d-2)

with t being an integer of 0, 1 or 2 and Az being CH,, O, S, NR" or N[C(=O)R8a] and
wherein each hydrogen in said formula (d-1) or (d-2) may be substituted with
halo, Cj4alkyl, Cjsalkyloxy, Cj4alkylcarbonyl, haloC,4alkylcarbonyl or
arylcarbonyl;

R* is hydrogen, hydroxy, Ciealkyl, Ciealkyloxy, Ci.ealkyloxyCsalkyl,
Ci.salkyloxycarbonylCiealkyl, Cj.galkylcarbonyloxyCisalkyl, C,.galkenyl,
amino, mono- or di(C;alkyl)amino, mono- or di(C;4alkyl)aminoC;¢alkyl or
aryl;

or R* and R® may be taken together to form a bivalent radical of formula
-(CH,)-CH-A4-CHy- (e-1) or -CH=CH-CH=CH- (e-2)

with t being an integer of 0, 1 or 2 and A4 being CHy, O, S, NR” or N[C(=O)R8b]
and wherein each hydrogen in said formula (e-1) or (e-2) may be substituted

with halo, Cj4alkyl, Cy4alkyloxy, C;4alkylcarbonyl, haloCj.4alkylcarbonyl or
arylcarbonyl,
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o}

(b-2)

with R and R'7 being C).¢alkyl or forming together =0 .
R’ and R® each independently are hydrogen, Cj.4alkyl or Cyalkyloxy;

R and R® each independently are hydrogen; C4alkyl optionally substituted with
cyano, Cjjalkyloxy, C;salkylthio, amino, mono-or di(Cj4alkyl)amino or a

radical of formula

4

Ag As (1)

with As and Ag each independently being CHo, NR?or 0;
R’ R™ and R”® each independently are hydrogen, formyl or C;4alkyl;
R®, R® and R® each independently are hydrogen or Calkyl;

R’ is hydrogen, hydroxy, Cialkyloxy, carboxylC4alkyloxy, C4alkyloxycarbonyl-
Cialkyloxy, Cyaalkenyloxy, Caralkynyloxy or arylCj4alkyloxy;

R' is hydrogen, carboxyl or Calkyl;

R is hydrogen; C;4alkyl optionally substituted with cyano, Cj4alkyloxy, Cjalkyl-
S(=0),-, aryl or Het’; Ciaalkyloxy; Cagalkenyl; arylCpalkenyl;
Het’C,alkenyl; Cpualkynyl; Het’Caalkynyl, arylCyualkynyl; Cscycloalkyl;
aryl; naphthyl or Het’;

R is  Cjualkyl, arylCisalkyl, aryl, arylcarbonyl, C;4alkylcarbonyl,
Ci.salkyloxycarbonyl or C;alkyloxycarbonylC,.4alkyl;
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R" is hydrogen, C)4alkyl or C;_alkylcarbonyl;

R™ is Csalkyl optionally substituted with aryl or Het*; polyhaloC;4alkyl or

C;4alkenyl optionally substituted with aryl or Het*;

R" is Cy4 alkyl;

Het' and Het? each independently are a heterocycle selected from pyrrolyl, furanyl,

thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, pyridyl, pyrimidinyl,
pyrazinyl, pyridazinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrothienyl,
tetrahydropyrimidinyl, imidazolidinyl, oxazolidinyl, thiazolidinyl, piperidinyl,
hexahydropyrimidinyl, piperazinyl, hexahydropyridazinyl, —morpholinyl,
thiomorpholinyl triazolyl, tetrazolyl, pyrrolyl, pyrazolyl, benzopyrrolyl,
benzofuranyl, benzothienyl, benzimidazolyl, benzoxazolyl, benzothiazolyl,
benzotriazolyl, indolyl, indazolyl, benzodioxanyl, quinolinyl, 2-oxo-1,2-
dihydro-quinolinyl, imidazopyridinyl, dihydropyrrolyl or dihydroisoxazolyl,
said heterocycle optionally being substituted with one, two or three substituents
each independently selected from O, S, halo, formyl, amino, hydroxy, cyano,
Ciaalkyl, hydroxyC,_4alkyl, carboxyCi4alkyl, carbamoylCj_4alkyl,
carbamoylCjalkoxy, Cjsalkyloxy, Cjaalkylcarbonyl, C,salkyloxyC,4alkyl,
cyanoCialkyl, di(Cj4alkyl)aminoCi4alkyl, -OCONH,, C;4alkoxyC;alkyl,
aryl, Het’C;4alkyl , polyhaloC;.salkyl, Cs.scycloalkyl or arylCy.salkenyl,

Het® is a monocyclic or bicyclic heterocycle selected from pyrrolyl, furanyl, thienyl,

imidazolyl, oxazolyl, thiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl,
benzopyrrolyl, benzofuranyl, benzothienyl, benzimidazolyl, benzoxazolyl,
benzothiazolyl, quinolinyl, 2-oxo-1,2-dihydro-quinolinyl, pyrrolidinyl,
tetrahydrofuranyl, tetrahydrothienyl, imidazolidinyl, oxazolidinyl,
thiazolidinyl, piperidinyl, hexahydropyrimidinyl, piperazinyl,

hexahydropyridazinyl or a radical of formula
Az

hl
.

with A7 or Ag each independently being selected from CH; or O;

(g-1),
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each of said monocyclic or bicyclic heterocycles may optionally be substituted
with one, two or three substituents each independently selected from halo,
hydroxy,C4alkyl, C;4alkyloxy, C4alkylcarbonyl or polyhaloC,4alkyl;

Het* is a monocyclic heterocycle selected from pyrrolyl, furanyl, thienyl, imidazolyl,

Het®

oxazolyl, thiazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, said
heterocycle optionally being substituted with one, two or three substituents
each independently selected from halo, hydroxy, Cjaalkyl, Cj4alkyloxy,
Cialkylcarbonyl or polyhaloC;4alkyl;

is pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, pyrrolyl, thienyl, furanyl,
imidazolyl, thiazolyl, oxazolyl, tetrazolyl, piperidinyl, morpholinyl or
pyrrolidinyl;

aryl is phenyl optionally substituted with one, two or three substituents each

independently selected from halo; hydroxy; carboxyl; cyano; formyl; acetyl;
nitro; amino; mono- or di(C;4alkyl)amino; C;.salkylcarbonylamino; mono- or
di(C;.4alkyl)aminocarbonylamino; C;4alkyl-S(=0),-NH-; Het’(=8)-S-C)_alkyl
; Ciealkyloxy; sulfamoyl; (C;alkyl)sulfamoyl; arylsulfamoyl; Het*sulfamoyl;
O-P=0OR"; C,.salkyl optionally substituted with halo, hydroxy, cyano, nitro,
formyl, amino, mono- or di(Cj4alkyl)amino, C,alkyloxycarbonyl,
Ciealkyloxy, CjgalkyloxyCi.galkyloxy, Cyealkenyloxy, Cigalkylcarbonyloxy,
C1.calkyloxycarbonylthio, N-hydroxyimino, phenyl or Het’; Casalkenyl
optionally substituted with halo, hydroxy, cyano, nitro, formyl, amino, mono-
or di(C4alkyl)amino, C;.salkyloxycarbonyl, Cjsalkyloxy, C,.¢alkylcarbonyl,
C1.¢alkylcarbonyloxy, N-hydroxy-imino, phenyl or Het’; C, galkynyl optionally
substituted with halo, hydroxy, cyano, formyl, amino, mono- or di(C,.
salkyl)amino,  Cjealkyloxycarbonyl,  Cjealkyloxy, Cjgalkylcarbonyl,
Cialkylcarbonyloxy, N-hydroxy-imino, phenyl or Het’; phenyl; phenyloxy;
phenyl(C;4alkyl)thioCy4alkyl; (Cs.g)cyclohexylthioCy4alkyl or isoxazolinyl
optionally substituted by C,.4alkyloxycarbonyl or morpholinylC;4alkyl

provided that

5,6,7,8-tetrahydro-3-iodo-4-phenoxy-1-phenyl-2(1 H)quinolinone;

3-iodo-6-methyl-4-phenoxy-2(1H)-pyridinone;

2-[(3,5,6-trifluoro-1,2-dihydro-2-oxo0-4-pyridinyl)aminojbenzoic acid;

1,2-dihydro-6-hydroxy-2-o0x0-4-(2-phenylethyl)-3-pyridinecarbonitrile;
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1,2-dihydro-6-hydroxy-2-oxo-4-(4-pyridinylmethyl)-3-pyridinecarbonitrile;
4-[(4-bromophenyl)methoxy]-3,5-diodo-1-methyl-2(1 H)-pyridinone;
4-[(4-bromophenyl)methoxy]-1,2-dihydro-1-methyl-2-oxo-3-pyridinecarboxylic
acid; 1,2-dihydro-6-methyl-2-oxo0-4-(phenylthio)-3-pyridinecarboxylic acid and the
alkyl-4-arylthio-1,2-dihydro-5-methyl-6-methyl-2-oxo0-3-pyridine carboxylate
3-bromo-4-[[[2-(3,4-dimethoxyphenyl)ethyl JaminoJmethyl-2(1 H)quinolinone;
3-iodo-7-methoxy-1-methyl-4-phenoxy-2(1H)quinolinone;
1-ethyl-3-iodo-7-methoxy-4-phenoxy-2(1 H)quinolinone;
3-iodo-7-methoxy-4-(4-methoxyphenoxy)-1-methyl-2(1 H)quinolinone;
1-ethyl-3-iodo-7-methoxy-4-(4-methoxyphenoxy)-1-methyl-2(1 H)quinolinone;
3-iodo-7-methoxy-4-(3-methoxyphenoxy)-1-methyl-2(1 H)quinolinone;
1-ethyl-3-iodo-7-methoxy-4-(3-methoxyphenoxy)-1-methyl-2(1 H)quinolinone;
3-iodo-7-methoxy-4-phenoxy-2(1 H)quinolinone;
4-(3-chloro-4-methoxyphenoxy)-3-iodo-7-methoxy-2(1H)quinolinone;
3-iodo-4-phenoxy-2(1H)quinolinone;

3-iodo-4-phenoxy-1-phenyl-2(1 H)quinolinone;
3-i0do-4-(4-methylphenoxy)-2(1H)quinolinone;
3-iodo-4-(4-methoxyphenoxy)-2(1H)quinolinone;

are not included.

As used herein C;4alkyl as a group or part of a group defines straight or branched
chain saturated hydrocarbon radicals having from 1 to 4 carbon atoms such as
methyl, ethyl, propyl, 1-methylethyl, butyl and the like; C,¢alkyl as a group or part
of a group defines straight or branched chain saturated hydrocarbon radicals having
from 1 to 6 carbon atoms such as the groups defined for C,4alkyl and pentyl, hexyl,
2-methylpropyl, 2-methylbutyl and the like; C,4alkenyl as a group or part of a group
defines straight or branched chain hydrocarbon radicals having from 2 to 4 carbon
atoms and containing a double bond such as ethenyl, propenyl, butenyl and the like;
Cysalkenyl as a group or part of a group defines straight or branched chain
hydrocarbon radicals having from 2 to 6 carbon atoms and containing at least one
double bond such as the groups defined for C,4alkenyl and pentenyl, hexenyl,
2,4-hexadienyl, 1,3-butadienyl, 3-methylbutenyl and the like; Cy.4alkynyl as a group
or part of a group defines straight or branched chain hydrocarbon radicals having
from 2 to 4 carbon atoms and containing one triple bond such as ethynyl, propynyl,
butynyl and the like; Cygalkynyl as a group or part of a group defines straight or
branched chain hydrocarbon radicals having from 2 to 6 carbon atoms and containing
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one triple bond such as the groups defined such as ethynyl, propynyl, butynyl,
pentynyl, hexynyl, 3-methylbutynyl and the like; Cssecycloalkyl is generic to
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.

As used hereinbefore, the term (=0) forms a carbonyl moiety when attached to a
carbon atom, a sulfoxide moiety when attached to a sulfur atom, a sulfonyl moiety
when two of said terms are attached to a sulfur atom, a phosphonate when attached to

a phosphorus atom.

The term halo is generic to fluoro, chloro, bromo and iodo. As used in the foregoing
and hereinafter, polyhalomethyl as a group or part of a group is defined as mono- or
polyhalosubstituted methyl, in particular methyl with one or more fluoro atoms, for
example, difluoromethyl or trifluoromethyl; polyhaloC,_¢alkyl as a group or part of a
group is defined as mono- or polyhalosubstituted Cj_galkyl, for example, the groups
defined in halomethyl, 1,1-difluoro-ethyl and the like. In case more than one
halogen atom is attached to an alkyl group within the definition of polyhalomethyl or
polyhaloCj_¢alkyl, they may be the same or different.

The R' or Het!, Het?, Het’, Het* or Het’ radical as described above for the
compounds of formula (I) may be attached to the remainder of the molecule of
formula (I) through any ring carbon or heteroatom as appropriate. For example, when
Het' is pyridyl, it may be 2-pyridyl, 3-pyridyl or 4-pyridyl.

Lines drawn into ring systems indicate that the bond may be attached to any suitable
ring atom.
When any variable (e.g. aryl) occurs more than one time in any constituent, each

definition is independent.

It will be appreciated that some of the compounds of formula (I) and their N-oxides,
addition salts, quaternary amines and stereochemically isomeric forms may contain

one or more centers of chirality and exist as stereochemically isomeric forms.

The term "stereochemically isomeric forms" as used herein before defines all the
possible stereoisomeric forms which the compounds of formula (I), and their
N-oxides, addition salts, quaternary amines or physiologically functional derivatives
may possess. Unless otherwise mentioned or indicated, the chemical designation of
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compounds denotes the mixture of all possible stereochemically isomeric forms, said
mixtures containing all diastereomers and enantiomers of the basic molecular
structure as well as each of the individual isomeric forms of formula (I) and their
N-oxides, salts, solvates, quaternary amines substantially free, i.e. associated with
less than 10%, preferably less than 5%, in particular less than 2% and most
preferably less than 1% of the other isomers. In particular, stereogenic centers may
have the R- or S-configuration; substituents on bivalent cyclic (partially) saturated
radicals may have either the cis- or trans-configuration. Compounds encompassing
double bonds can have an E or Z-stereochemistry at said double bond.
Stereochemically isomeric forms of the compounds of formula (I) are obviously

intended to be embraced within the scope of this invention.

For therapeutic use, salts of the compounds of formula (I) are those wherein the
counterion is pharmaceutically acceptable. However, salts of acids and bases which
are non-pharmaceutically acceptable may also find use, for example, in the
preparation or purification of a pharmaceutically acceptable compound. All salts,
whether pharmaceutically acceptable or not, are included within the ambit of the

present invention.

The pharmaceutically acceptable acid and base addition salts as mentioned
hereinabove are meant to comprise the therapeutically active non-toxic acid and base
addition salt forms which the compounds of formula (I) are able to form. The
pharmaceutically acceptable acid addition salts can conveniently be obtained by
treating the base form with such appropriate acid. Appropriate acids comprise, for
example, inorganic acids such as hydrohalic acids, e.g. hydrochloric or hydrobromic
acid, sulfuric, nitric, phosphoric and the like acids; or organic acids such as, for
example, acetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic (i.e. ethanedioic)
malonic, succinic (i.e. butanedioic acid), maleic, fumaric, malic, tartaric, citric,
methanesulfonic, ethanesulfonic, benzensulfonic, p-toluenesulfonic, cyclamic,

salicylic, p-aminosalicylic, pamoic and the like acids.

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

The compounds of formula (I) containing an acidic proton may also be converted
into their non-toxic metal or amine addition salt forms by treatment with appropriate
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organic and inorganic bases. Appropriate base salt forms comprise, for example, the
ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium, sodium,
potassium, magnesium, calcium salts and the like, salts with organic bases, e.g.
primary, secondary and tertiary aliphatic and aromatic amines such as methylamine,
ethylamine, propylamine, isopropylamine, the four butylamine isomers,
dimethylamine, diethylamine, diethanolamine, dipropylamine, diisopropylamine, di-
n-butylamine, pyrrolidine, piperidine, morpholine, trimethylamine, thiehylamine,
tripropylamine, quinuclidine, pyridine, quinoline and isoquinoline; the benzathine,
N-methyl-D-glucamine, hydrabamine salts, and salts with amino acids such as, for
example, arginine, lysine and the like.

Conversely the salt forms can be converted by treatment with acid into the free acid

form.

The term addition salt as used hereinabove also comprises the solvates which the
compounds of formula (I) as well as the salts thereof, are able to form. Such solvates
are for example hydrates, alcoholates and the like.

The term "quaternary amine" as used hereinbefore defines the quaternary ammonium
salts which the compounds of formula (I) are able to form by reaction between a
basic nitrogen of a compound of formula (I) and an appropriate quaternizing agent,
such as, for example, an optionally substituted alkylhalide, arylhalide or
arylalkylhalide, e.g. methyliodide or benzyliodide. Other reactants with good leaving
groups may also be used, such as alkyl trifluoromethanesulfonates, alkyl
methanesulfonates, and alkyl p-toluenesulfonates. A quaternary amine has a
positively charged nitrogen.

Pharmaceutically acceptable counterions include chloro, bromo, iodo,
trifluoroacetate and acetate. The counterion of choice can be introduced using ion

exchange resins.

Some of the compounds of formula (I) may also exist in their tautomeric form. Such
forms although not explicitly indicated in the above formula are intended to be

included within the scope of the present invention.
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Whenever used hereinafter, the term "compounds of formula (I)” or “compounds of
formula (I-a)” is meant to include also the N-oxides, the addition salts, the quaternary

amines and all stereoisomeric forms.

A special group of compound contains those compounds of formula (I) wherein

Q is halo; Cigalkyl; Ciealkyloxy; CiealkyloxyCiealkyl; Cgalkylthio;
Cr.salkylthioCy.salkyl; C;.alkylcarbonyl; Cysalkyloxycarbonyl C.salkyl-S(=0)-
; Ci-6alkyl-S(=0),-; hydroxyC;i.salkyl; polyhaloCj_salkyl;
Ci-salkyloxycarbonylCjealkyl; C.salkyloxyCiealkyloxycarbonyl; C,galkenyl
optionally substituted with halo, hydroxy, cyano, formyl, Cj.alkyloxy,
Ci.salkylcarbonyl, Cj.alkyloxycarbonyl, Cialkylcarbonyloxy, N-hydroxy-
imino or aryl; Cp.salkynyl optionally substituted with halo, hydroxy, cyano,
formyl, Cjealkyloxy, Cealkylcarbonyl, Cjsalkyloxycarbonyl, C,.
salkylcarbonyloxy, N-hydroxy-imino or aryl; Csgcycloalkyl optionally
substituted with Cj4alkyl; cyano; carboxyl; formyl; R5R6N-C(=O)—;
R5R6N-C(=O)-C1_(,a1ky1; N-hydroxy-imino; N-Cj4alkyloxy-imino; aryl; aryloxy;
arylthio; arylCyealkyl; arylcarbonyl; arylC,salkyloxycarbonyl; Cjalkyl
substituted with both hydroxy and aryl; Het'; Het'oxy; Het'thio; Het'Cysalkyl;
Het'carbonyl; Het!Cygalkyloxycarbonyl; C1alkyl-P(OR"),=0 or Cj.ealkyl-
P(O-Cj.galkyl-O)=0

X is a bivalent radical of formula
-(CHy)p- (a-1) or
-(CHy)qZ-(CHy)r- (a-2);
wherein p is an integer of value 1 to 5;
q is an integer of value 0 to 5;
r is an integer of value 0 to 5;
Zis O, S, NR’, C(=0), $(=0), S(=0),, CHOR"?, CH=CH,
CH(NR'R®) or CF;
and wherein each hydrogen atom may be replaced by C,4alkyl or
hydroxyC;_salkyl;

R! is Csecycloalkyl, aryl or a monocyclic or bicyclic heterocycle selected from

pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, pyrrolyl, thienyl, furanyl,
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imidazolyl, thiazolyl, oxazolyl, benzopyrrolyl, benzofuranyl, benzothienyl,
benzimidazolyl, benzothiazolyl, benzoxazolyl, or a radical of formula

X 0
(CHé,:[)— (b-1) or (CHZI)H:©_ (b-2)
Z %

with n being an integer of 1 or 2,

said monocyclic or bicyclic heterocycle or said radical of formula (b-1) or (b-2)
optionally being substituted with one, two or three substituents each
independently selected from halo, hydroxy, Cj4alkyl, Cialkyloxy,
Ci4alkylcarbonyl, polyhaloC;_4alkyl or phenyl;

R* and R® each independently are selected from hydrogen; halo; formyl; cyano;

azido; hydroxy; oxiranyl; amino; mono- or di(C;4alkyl)amino; formylamino;
RR®N-C(=0)-; R?*-N=C(R!%)-; C,.¢alkenyl optionally substituted with one or
two substituents each independently selected from halo, hydroxy, cyano,
formyl, C,salkyloxy, Cj.galkylcarbonyl, Ci.salkyloxycarbonyl,
Ci.salkylcarbonyloxy, N-hydroxy-imino, aryl or Het?; Cy.salkynyl optionally
substituted with one or two substituents each independently selected from halo,
hydroxy, cyano, formyl, Cjsalkyloxy, Ci.salkylcarbonyl, C; ¢alkyloxycarbonyl,
Cialkylcarbonyloxy, ~N-hydroxy-imino, aryl or Het; Cjealkyloxy;
hydroxyCi.salkyloxy; aminoCj.galkyloxy; mono- or di(C;.
salkyl)aminoC.¢alkyloxy; Cjgalkylcarbonyl; arylcarbonyl; Het’carbonyl;
Cisalkyloxycarbonyl; C;salkylcarbonyloxy; aryl; aryloxy; arylCi.salkyloxy;
arylthio; arylCalkylthio; mono- or di(aryl)amino; Het’; Het’oxy; Het’thio;
Het*C,galkyloxy; Het’C,alkylthio; mono- or di(Het*)amino; Cs.¢eycloalkyl;
Cs.scycloalkyloxy; Cjecycloalkylthio; Cjealkylthio; hydroxyC;¢alkylthio;
aminoC,alkylthio; mono- or di(C;4alkyl)aminoC,ealkylthio; Cj.salkyl
optionally substituted with one or two substituents each independently selected
from halo, hydroxy, cyano, Cj.salkyloxy, Cjealkylthio, hydroxyCi.salkyloxy,
Ci-salkyloxyCiealkyloxy, Ci.salkylcarbonyl, Cj.salkylcarbonyloxy,
aminocarbonyloxy, mono- or di(C;4alkyl)aminocarbonyloxy,
Ci-salkyloxycarbonyl, Ci.salkyloxycarbonylC)¢alkyloxy, Ci-salkyloxy-
carbonylC)_salkylthio, aryl, Het?, aryloxy, arylthio, arylCj.salkyloxy, arylC;.
salkylthio, HetZCI_éaIkyloxy, Het2C1_6aIkylthio, C,.¢alkyl-S(=0),-0xy, amino,
mono- or di(Cj.salkyl)amino, C;galkyloxy-carbonylamino, C;gsalkyloxyCi.
¢alkylcarbonylamino, mono- or di(aryl)amino, mono- or di(arylC;.
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salkyl)amino, mono- or di(C;4alkyloxyCi4alkyl)amino, mono- or di(C;.
salkylthioCy_4alkyl)amino, mono- or di(Het*Cj4alkyl)amino, R''-(C=0)-NH-,
R'2NH-(C=0)-NH-, R"*-8(=0),-NH-, C;.alkyl-P(O-R"*),=0, C,.salkyl-P(O-

C1.6alkyl-O)=0 or a radical of formula
(0]

N— (c1) or K, A— (c2),
/

0

with A; being CH or N, and A, being CH,, NR", S or O, provided that when
A; is CH then A, is other than CH,, said radical (c-1) and (c-2) being
optionally substituted with one or two substituents each independently selected
from H, Cy alkyl, C;.s alkyloxy, hydroxy C;4alkyl, C,.¢ alkyloxycarbonyl, C;.
¢ alkyloxycarbonylC;4alkyl, aminoCjealkyl, carbonyl, hydroxy, cyano,
CONR'R!” with R'® and R'7 being independently H or alkyl, mono or di(C;.
salkyl)aminoalkyl, 4-hydroxy-4-phenyl or 4-cyano-4-phenyl;

or R? and R? may be taken together to form a bivalent radical of formula

(CHy)-CHy-A3-CH,- (d-1) or -CH=CH-CH=CH- (d-2)

with t being an integer of 0, 1 or 2 and A being CH, O, S, NR™ or N[C(=O)R8"‘] and

wherein each hydrogen in said formula (d-1) or (d-2) may be substituted with
halo, Cj4alkyl, Cj4alkyloxy, Cj4alkylcarbonyl, haloC;4alkylcarbonyl or
arylcarbonyl;

is hydrogen, hydroxy, C,salkyl, Cjealkyloxy, C;ealkyloxyC;galkyl,
Ci.¢alkyloxycarbonylC.¢alkyl, Cj.salkylcarbonyloxyC,galkyl, C,.¢alkenyl,
amino, mono- or di(Cj4alkyl)amino, mono- or di(C;4alkyl)aminoC;.salkyl or
aryl;

or R* and R® may be taken together to form a bivalent radical of formula

~(CHp)-CHy-As-CH,- (e-1) or  -CH=CH-CH=CH- (e-2)

with t being an integer of 0, 1 or 2 and A4 being CH,, O, S, NR or N[C(=O)R8b]

and wherein each hydrogen in said formula (e-1) or (e-2) may be substituted
with halo, C4alkyl, C;salkyloxy, Cj4alkylcarbonyl, haloC;.salkylcarbonyl or
arylcarbonyl;
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R? and R each independently are hydrogen, C,4alkyl or C,_salkyloxy;

R> and R® each independently are hydrogen; C,4alkyl optionally substituted with
cyano, Cj.4alkyloxy, Cj4alkylthio, amino, mono- or di(Cj4alkyl)amino; or a
radical of formula

4

Ag As (1)

with As and Ag each independently being CH,, NR or O;
R’, R’ and R” each independently are hydrogen, formyl or C;.salkyl;
R®, R and R® each independently are hydrogen or Cy_salkyl;

R? is hydrogen, hydroxy, C;4alkyloxy, carboxylC,alkyloxy, Cy4alkyloxycarbonyl-
Ci4alkyloxy, Cy4alkenyloxy, Cy4alkynyloxy or arylC;.salkyloxy;

R%js hydrogen, carboxyl or C,.4alkyl;

RY s hydrogen; C;.salkyl optionally substituted with cyano, C;4alkyloxy, C;4alkyl-
S(=0),~, aryl or Het® ; Ciaalkyloxy;, Cpaalkenyl; arylC,alkenyl;
Het’C, 4alkenyl; Ca4alkynyl; Het’Cp.4alkynyl, arylCyqalkynyl; Csgeycloalkyl;
aryl; naphthyl or Het?;

R% is Ciaalkyl, arylCisalkyl, aryl, arylcarbonyl, Ci4alkylcarbonyl,
Cyalkyloxycarbonyl, or C;4alkyloxycarbonylC;_4alkyl;

RPis hydrogen, C;4alkyl or C;4alkylcarbonyl;
R is Ci4alkyl optionally substituted with aryl or Het’; polyhaloCi4alkyl or
C,.salkenyl optionally substituted with aryl or Het* ;

R” is Cyalkyl;

Het! and Het? each independently are a heterocycle selected from pyrrolyl, furanyl,
thienyl, imidazolyl, oxazolyl, thiazolyl, pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrothienyl, imidazolidinyl,
oxazolidinyl, thiazolidinyl, piperidinyl, hexahydropyrimidinyl, piperazinyl,
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hexahydropyridazinyl, benzopyrrolyl, benzofuranyl, benzothienyl,
benzimidazolyl, benzoxazolyl, benzothiazolyl, quinolinyl or 2-oxo-1,2-
dihydro-quinolinyl, said heterocycle optionally being substituted with one, two
or three substituents each independently selected from halo, hydroxy, C;4alkyl,
Ci4alkyloxy, C;4alkylcarbonyl or polyhaloC, salkyl;

Het® is a monocyclic or bicyclic heterocycle selected from pyrrolyl, furanyl, thienyl,

imidazolyl, oxazolyl, thiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl,
benzopyrrolyl, benzofuranyl, benzothienyl, benzimidazolyl, benzoxazolyl,
benzothiazolyl, quinolinyl, 2-oxo-1,2-dihydro-quinolinyl, pyrrolidinyl,
tetrahydrofuranyl, tetrahydrothienyl, imidazolidinyl, oxazolidinyl,
thiazolidinyl, piperidinyl, hexahydropyrimidinyl, piperazinyl,

hexahydropyridazinyl or a radical of formula
Ag

—_ (9-1),
«
with Ay or Ag each independently being selected from CH; or O;
each of said monocyclic or bicyclic heterocycles may optionally be substituted
with one, two or three substituents each independently selected from halo,
hydroxy,C.salkyl, Cj4alkyloxy, Ci4alkylcarbonyl or polyhaloC; salkyl;

Het* is a monocyclic heterocycle selected from pyrrolyl, furanyl, thienyl, imidazolyl,

oxazolyl, thiazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, said
heterocycle optionally being substituted with one, two or three substituents
each independently selected from halo, hydroxy, Ci4alkyl, Cj4alkyloxy,
C14alkylcarbdnyl or polyhaloC, 4alkyl;

Het’ is pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, pyrrolyl, thienyl, furanyl,

imidazolyl, thiazolyl or oxazolyl;

aryl is phenyl optionally substituted with one, two or three substituents each

independently selected from halo; hydroxy; carboxyl; cyano; formyl; nitro;
amino; mono- or di(Cj4alkyl)amino; Cj4alkylcarbonylamino; mono- or
di(Cj4alkyl)aminocarbonylamino;  Cj4alkyl-S(=0),-NH-;  Ciealkyloxy;
C,alkyl optionally substituted with halo, hydroxy, cyano, formyl, amino,
mono- or  di(Cjaalkyl)amino,  Ciealkyloxycarbonyl, Cj.salkyloxy,
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Ci-salkyloxyCi.salkyloxy, C.ealkylcarbonyloxy, N-hydroxy-imino, phenyl or
Het’; Cyealkenyl optionally substituted with halo, hydroxy, cyano, formyl,
amino, mono- or di(C,4alkyl)amino, C;salkyloxycarbonyl, C,galkyloxy,
Cysalkylcarbonyl, Cj.salkylcarbonyloxy, N-hydroxy-imino, phenyl or Het’;
Ca¢alkynyl optionally substituted with halo, hydroxy, cyano, formyl, amino,
mono- or  di(Cjsalkyl)amino, Cjealkyloxycarbonyl, C;salkyloxy,
Cy.¢alkylcarbonyl, Cjealkylcarbonyloxy, N-hydroxy-imino, phenyl or Het’;
phenyl or phenyloxy;

A special group of compound contains those compounds of formula (I) wherein

Q is halo, C,_calkyl or C.salkenyl;

X is (a-2) with q and r being 0 and Z being O, S or SO;

R,is aryl;

R, is selected from formyl; Cealkyloxycarbonylalkyl; Het’; Het’Ci.calkyl;
Cj-¢alkylthio; Cj.galkyl optionally substituted with one or two substituents each
independently selected from hydroxy or halo;

R;3 is selected from formyl; Cj.ealkyl optionally substituted with one or two
Cisalkyloxy;

R4 is hydrogen.

Particular compounds are those compounds of formula (I) wherein Q is iodo.

Preferred compounds are those compounds of formula (I) wherein Q is iodo, X-R; is
a 3,5-dimethylphenylthio or a 3,5-dimethylphenyloxy and R; is a hydroxymethyl or
a N-morpholinomethyl or a 3-phenylpropyl or a furan-2-yl-methylthiomethyl. Also
preferred compounds are those compounds of formula (I) wherein Q is iodo, X-R; is

a 3-(2-cyano-vinyl)-5-iodophenyloxy or 5-bromo-3-(2-cyano-vinyl) and R, is ethyl.

Most preferred compounds are compounds n® 242, 255, 43, 264, 124, 249, 298, 326,
133, 241, 253, 306, 328, 46, 105, 234, 254, 256, 272, 284, 296, 319, 83, 88, 108, 109,
115, 277, 286, 299, 45, 85, 86, 231, 244, 297, 250, 257, 307, 324, 81, 92, 140, 143,
217,221, 230, 232, 245, 309, 321, 322, 31, 218, 222, 314, 8, 99, 121, 219, 233, 280,
551, 470, 375, 483, 547, 606, 618, 662, 694, 700, 709 and 713 of table 1.
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The present invention also relates to a method of treating warm-blooded animals
suffering from HIV infection. Said method comprises the administration of the
therapeutically effective amount of a compound of formula (I) or any sub group
thereof, a N-oxide form, a pharmaceutically acceptable addition salt or a

stereochemically isomeric form thereof in admixture with a pharmaceutical carrier.
The compounds of formula (Ij can be prepared according to art-known procedures.
In general, compounds of formula (I) wherein X is an oxygen and R; a

3,5-dimethylphenyl, said compound being represented by formula (I-a) can be

prepared by reacting an intermediate of formula (II) with a derivative of formula (III)

SN
Y
, Y
HN 1
| ﬁ:k
37Xy
R 2 OH () w37 NN
R L

m (-a)

In this and the following preparations, 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) wherein X is a sulphur, said compound being
represented by formula (I-b) can be prepared by reacting an intermediate of formula
(IV) with a derivative of formula (V) in an appropriate solvent such as for example
methanol, ethanol, propanol, butanol, dioxane, tetrahydrofurane, 2-
methoxyethylether or toluene, and the like. This reaction can be performed at a

temperature comprised between 20 and 130°C.
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| v) |
RN cl RN NgR,
R? R?
(v) (-b)

The compounds of formula (I) may further be prepared by converting compounds of

formula (I) into each other according to art-known group transformation reactions.

The compounds of formula (I) may be converted to the corresponding N-oxide forms
following art-known procedures for converting a trivalent nitrogen into its N-oxide
form. Said N-oxidation reaction may generally be carried out by reacting the starting
material of formula (I) with an appropriate organic or inorganic peroxide.
Appropriate inorganic peroxides comprise, for example, hydrogen peroxide, alkali
metal or earth alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide;
appropriate organic peroxides may comprise peroxy acids such as, for example,
benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid, e.g.
3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. t.butyl hydro-peroxide. Suitable solvents are, for example,
water, lower alcohols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones,
e.g. 2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of

such solvents.

Some of the compounds of formula (I) and some of the intermediates in the present
invention may contain an asymmetric carbon atom. Pure stereochemically isomeric
forms of said compounds and said intermediates can be obtained by the application
of art-known procedures. For example, diastereoisomers can be separated by
physical methods such as selective crystallization or chromatographic techniques,
e.g. counter current distribution, liqguid chromatography and the like methods.
Enantiomers can be obtained from racemic mixtures by first converting said racemic
mixtures with suitable resolving agents such as, for example, chiral acids, to

mixtures of diastereomeric salts or compounds; then physically separating said
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mixtures of diastereomeric salts or compounds by, for example, selective
crystallization of chromatographic techniques, e.g. liquid chromatography and the
like methods; and finally converting said separated diastereomeric salts or
compounds into the corresponding enantiomers. Pure stereochemically isomeric
forms may also be obtained from the pure stereochemically isomeric forms of the
appropriate intermediates and starting materials, provided that the intervening

reactions occur stereospecifically.

An alternative manner of separating the enantiomeric forms of the compounds of
formula (I) and intermediates involves liquid chromatography using a chiral

stationary phase.

Some of the intermediates and starting materials are known compounds and may be

commercially available or may be prepared according to art-known procedures.

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.
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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.

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, tert-butyldiphenylsilyl or trimethylsilyl), benzyl and
tetrahydropyranyl. ~Suitable protecting groups for amino include tert-
butyloxycarbonyl or benzyloxycarbonyl. Suitable protecting groups for carboxylic

acid include C.galkyl or benzyl esters.

The protection and deprotection of functional groups may take place before or after a

reaction step.

The use of protecting groups is fully described in ‘Protective Groups in Organic
Chemistry’, edited by J W F McOmie, Plenum Press (1973), and ‘Protective Groups
in Organic Synthesis’ 2™ edition, T W Greene & P G M Wutz, Wiley Interscience
(1991).

The compounds of the present invention show antiretroviral properties, in particular
against Human Immunodeficiency Virus (HIV), which is the aetiological agent of
Acquired Immune Deficiency Syndrome (AIDS) in humans. The HIV virus
preferentially infects human T-4 cells and destroys them or changes their normal
function, particularly the coordination of the immune system. As a result, an infected
patient has an everdecreasing number of T-4 cells, which moreover behave
abnormally. Hence, the immunological defense system is unable to combat
infections and neoplasms and the HIV infected subject usually dies by opportunistic
infections such as pneumonia, or by cancers. Other conditions associated with HIV
infection include thrombocytopaenia, Kaposi's sarcoma and infection of the central
nervous system characterized by progressive demyelination, resulting in dementia

and symptoms such as progressive dysarthria, ataxia and disorientation. HIV
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infection further has also been associated with peripheral neuropathy progressive

generalized lymphadenopathy (PGL) and AIDS-related complex (ARC).

The present compounds also show activity against HIV-1 strains that have acquired
resistance to art-know non-nucleoside reverse transcriptase inhibitors. They also

have little or no binding affinity to human a-1 acid glycoprotein.

Due to their antiretroviral properties, particulaﬂy their anti-HIV properties,
especially their anti-HIV-1-activity, the compounds of the present invention are
useful in the treatment of individuals infected by HIV and for the prophylaxis of
these individuals. In general, the compounds of the present invention may be useful
in the treatment of warm-blooded animals infected with viruses whose existence is
mediated by, or depends upon, the enzyme reverse transcriptase. Conditions which
may be prevented or treated with the compounds of the present invention, especially
conditions associated with HIV and other pathogenic retroviruses, include AIDS,
AIDS-related complex (ARC), progressive generalized lymphadenopathy (PGL), as
well as chronic CNS diseases caused by retroviruses, such as, for example HIV

mediated dementia and multiple sclerosis.

The compounds of the present invention or any subgroup thereof may therefore be
used as medicines against above-mentioned conditions. Said use as a medicine or
method of treatment comprises the systemic administration to HIV-infected subjects
of an amount effective to combat the conditions associated with HIV and other

pathogenic retroviruses, especially HIV-1.

The compounds of the present invention or any subgroup thereof may be formulated
into various pharmaceutical forms for administration purposes. As appropriate
compositions there may be cited all compositions usually employed for systemically
administering drugs. To prepare the pharmaceutical compositions of this invention,
an effective amount of the particular compound, optionally in addition salt form, as

the active ingredient is combined in intimate admixture with a pharmaceutically
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acceptable carrier, which carrier may take a wide variety of forms depending on the
form of preparation desired for administration. These pharmaceutical compositions
are desirable in unitary dosage form suitable, particularly, for administration orally,
rectally, percutaneously, or by parenteral injection. For example, in preparing the
compositions in oral dosage form, any of the usual pharmaceutical media may be
employed such as, for example, water, glycols, oils, alcohols and the like in the case
of oral liquid sugars, kaolin, lubricants, binders, disintegrating agent and the like in
the case of powders pills, capsules, and tablets. Because of their ease in
administration, tablets and capsules represent the list advantageous oral dosage unit
forms, in which case solid pharmaceutical carriers are obviously employed. For
parenteral compositions, the carrier will usually comprise sterile water, at least in
large part, though other ingredients, for example, to aid solubility, may be included.
Injectable solutions, for example, may be prepared in which the carrier comprises
saline solution, glucose solution or a mixture of saline and glucose solution.
Injectable suspensions may also be prepared in which case appropriate liquid
carriers, suspending agents and the like may be employed. Also included are solid
form preparations which are intended to be converted, shortly before use, to liquid
form preparations. In the compositions suitable for percutaneous administration, the
carrier optionally comprises a penetration enhancing agent and/or a suitable wetting
agent, optionally combined with suitable additives of any nature in minor
proportions, which additives do not introduce a éigniﬁcant deleterious effect on the
skin. Said additives may facilitate the administration to the skin and/or may be
helpful for preparing the desired compositions. These compositions may be
administered in various ways, e.g., as a transdermal patch, as a spot-on, as an

ointment.

To aid solubility of the compounds of formula (I), suitable ingredients, e.g.
cyclodextrins, may be included in the compositions. Appropriate cyclodextrins are o,
B, y-cyclodextrins or ethers and mixed ethers thereof wherein one or more of the
hydroxy groups of the anhydroglucose units of the cyclodextrin are substituted with
C,calkyl, particularly methyl, ethyl or isopropyl, e.g. randomly methylated B-CD;
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hydroxyC, calkyl, particularly hydroxyethyl, hydroxy-propyl or hydroxybutyl;
carboxyC, alkyl, particularly carboxymethyl or carboxy-ethyl; C, salkylcarbonyl,

particularly acetyl. Especially noteworthy as complexants and/or solubilizers are [3-
CD, randomly methylated B-CD, 2,6-dimethyl-p-CD, 2-hydroxyethyl-f-CD,
2-hydroxyethyl-8-CD, 2-hydroxypropyl-B-CD and (2-carboxymethoxy)propyl-p-
CD, and in particular 2-hydroxypropyl--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, hydroxy-propyl and hydroxyethyl.

The average molar substitution (M.S.) is used as a measure of the average number of
moles of alkoxy units per mole of anhydroglucose. The average substitution degree
(D.S.) refers to the average number of substituted hydroxyls per anhydroglucose unit.
The M.S. and D.S. value can be determined by various analytical techniques such as
nuclear magnetic resonance (NMR), mass spectrometry (MS) and infrared
spectroscopy (IR). Depending on the technique used, slightly different values may be
obtained for one given cyclodextrin derivative. Preferably, as measured by mass

spectrometry, the M.S. ranges from 0.125 to 10 and the D.S. ranges from 0.125 to 3.

Other suitable compositions for oral or rectal administration comprise particles
obtainable by melt-extruding a mixture comprising a compound of formula (I) and an
appropriate water-soluble polymer and subsequently milling said melt-extruded
mixture. Said particles can then be formulated by conventional techniques into

pharmaceutical dosage forms such as tablets and capsules.

Said particles consist of a solid dispersion comprising a compound of formula (I) and
one or more pharmaceutically acceptable water-soluble polymers. The preferred
technique for preparing solid dispersions is the melt-extrusion process comprising
the following steps :

a) mixing a compound of formula (I) and an appropriate water-soluble polymer,
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b) optionally blending additives with the thus obtained mixture,
¢) heating the thus obtained blend until one obtains a homogenous melt,
d) forcing the thus obtained melt through one or more nozzles; and

e) cooling the melt till it solidifies.

The solid dispersion product is milled or ground to particles having a particle size of
less than 1500 pm, preferably less than 400 pm, more preferably less than 250 pm
and most preferably less than 125 pm.

The water-soluble polymers in the particles are polymers that have an apparent
viscosity, when dissolved at 20°C in an aqueous solution at 2 % (w/v), of 1 to 5000
mPa.s, more preferably of 1 to 700 mPa.s, and most preferred of 1 to 100 mPa.s. For
example, suitable water-soluble polymers include alkylcelluloses, hydroxyalkyl-
celluloses, hydroxyalkyl alkylcelluloses, carboxyalkylcelluloses, alkali metal salts of
carboxyalkylcelluloses, carboxyalkylalkylcelluloses, carboxyalkylcellulose esters,
starches, pectines, chitin derivates, polysaccharides, polyacrylic acids and the salts
thereof, polymethacrylic acids and the salts and esters thereof, methacrylate
copolymers, polyvinylalcohol, polyalkylene oxides and copolymers of ethylene
oxide and propylene oxide. Preferred water-soluble polymers are Eudragit E® (R6hm
GmbH, Germany) and hydroxypropyl methylcelluloses.

Also one or more cyclodextrins can be used as water soluble polymer in the
preparation of the above-mentioned particles as is disclosed in WO 97/18839. Said
cyclodextrins include the pharmaceutically acceptable unsubstituted and substituted
cyclodextrins known in the art, more particularly o, P, y-cyclodextrins or the

pharmaceutically acceptable derivatives thereof.

Substituted cyclodextrins which can be used include polyethers described in U.S.
Patent 3,459,731. Further substituted cyclodextrins are ethers wherein the hydrogen

of one or more cyclodextrin hydroxy groups is replaced by C, calkyl,
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hydroxyC, calkyl, carboxy-C, calkyl or C, calkyloxycarbonylC, calkyl or mixed
ethers thereof. In particular such substituted cyclodextrins are ethers wherein the
hydrogen of one or more cyclodextrin hydroxy groups is replaced by C, jalkyl,
hydroxyC, 4alkyl or carboxyC,,alkyl or more in particular by methyl, ethyl,
hydroxyethyl, hydroxypropyl, hydroxybutyl, carboxy-methyl or carboxyethyl.

Of particular utility are the B-cyclodextrin ethers, e.g. dimethyl-fB-cyclodextrin as
described by M. Nogradi (Drugs of the Future, (1984) Vol. 9, No. 8, p. 577-578) and
polyethers, e.g. hydroxypropyl B-cyclodextrin and hydroxyethyl B-cyclodextrin,
being examples. Such an alkyl ether may be a methyl ether with a degree of
substitution of about 0.125 to 3, e.g. about 0.3 to 2. Such a hydroxypropyl
cyclodextrin may for example be formed from the reaction between B-cyclodextrin
an propylene oxide and may have a MS value of about 0.125 to 10, e.g. about 0.3 to
3.

A more novel type of substituted cyclodextrins is sulfobutylcyclodextrines.

The ratio of the compound of formula (I} over cyclodextrin may vary widely. For
example ratios of 1/100 to 100/1 may be applied. Interesting ratios of the compound
of formula (I) over cyclodextrin range from about 1/10 to 10/1. More interesting

ratios range from about 1/5 to 5/1.

It may further be convenient to formulate the compounds of formula (I) in the form
of nanoparticles which have a surface modifier adsorbed on the surface thereof in an
amount sufficient to maintain an effective average particle size of less than 1000 nm.
Useful surface modifiers are believed to include those which physically adhere to the
surface of the compound of formula (I) but do not chemically bond to said

compound.

Suitable surface modifiers can preferably be selected from known organic and

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

modifiers include nonionic and anionic surfactants.

Yet another interesting way of formulating the compounds of formula (I) involves a
pharmaceutical composition whereby the compounds of formula (I) are inéorporated
in hydrophilic polymers and applying this mixture as a coat film over many small
beads, thus yielding a composition which can conveniently be manufactured and

which is suitable for preparing pharmaceutical dosage forms for oral administration.

Said beads comprise a central, rounded or spherical core, a coating film of a
hydrophilic polymer and a compound of formula (I) and a seal-coating polymer

layer.

Materials suitable for use as cores in the beads are manifold, provided that said
materials are pharmaceutically acceptable and have appropriate dimensions and
firmness. Examples of such materials are polymers, inorganic substances, organic

substances, and saccharides and derivatives thereof.

It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in unit dosage form for ease of administration and uniformity of
dosage. Unit dosage form as used herein refers to physically discrete units suitable as
unitary dosages, each unit containing a predetermined quantity of active ingredient
calculated to produce the desired therapeutic effect in association with the required
pharmaceutical carrier. Examples of such dosage unit forms are tablets (including
scored or coated tablets), capsules, pills, powder packets, wafers, injectable solutions

or suspensions and the like, and segregated multiples thereof.

Those of skill in the treatment of HIV-infection could determine the effective daily
amount from the test results presented here. In general, it is contemplated that an
effective daily amount would be from 0.01 mgkg to 50 mg/kg body weight, more
preferably from 0.1 mg/kg to 10 mg/kg body weight. It may be appropriate to
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administer the required dose at two, three, four or more sub-doses at appropriate
intervals throughout the day. Said sub-doses may be formulated as unit dosage forms,
for example, containing 1 to 1000 mg , and in particular 5 to 200 mg of active

ingredient per unit dosage form.

The exact dosage and frequency of administration depends on the particular
compound of formula (I) used, the particular condition being treated, the severity of
the condition being treated, the age, the weight and general physical condition of the
particular patient as well as other medication the individual may be taking, as is well
known to those skilled in the art. Furthermore, it is evident that said effective daily
amount may be lowered or increased of the response of the treated subject and/or
depending on the evaluation of the physician prescribing the compounds of the
instant invention. The effective daily amount ranges mentioned hereinabove are
therefore only guidelines and are not intended to limit the scope or use of the

invention to any extent.

Also, the combination of an antiretroviral compound and a compound of the present
invention can be used as a medicine. Thus, the present invention also relates to a
product containing (a) a compound of the present invention, and (b) another
antiretroviral compound, as a combined preparation for simultaneous, separate or
sequential use in anti-HIV treatment. The different drugs may be combined in a
single preparation together with pharmaceutically acceptable carriers. Said other
antiretroviral compounds may be known antiretroviral compounds such as nucleoside
reverse transcriptase inhibitors, e.g. zidovudine (3'-azido-3'-deoxythymidine; AZT),
didanosine (dideoxy inosine; ddI), zalcitabine (dideoxycytidine; ddC) or lamivudine
(3'-thia-2'-3'-dideoxycytidine; 3TC) and the like; non-nucleoside reverse
transcriptase  inhibitors such as suramine, pentamidine, thymopentin,
castanospermine, efavirenz, rescriptor (BHAP derivative), dextran (dextran sulfate),
foscarnet-sodium (trisodium phosphono formate), nevirapine (11-cyclopropyl-5,11-
dihydro-4-methyl-6 Hdipyrido[3,2-b: 2'3'-¢][1,4]diazepin-6-one), tacrine
(tetrahydroaminoacridine) and the like; compounds of the TIBO (tetrahydro-
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imidazo[4,5,1-jk][1,4]-benzodiazepine-2(1 H)-one and thione)-type e.g. (S)-8-chloro-
4,5,6,7-tetrahydro-5-methyl-6-(3-methyl-2-butenyl)imidazo-{4,5,1-

jk][1,4]benzodiazepine-2(1 H)-thione compounds of the a-APA (a-anilino phenyl
acetamide) type e.g. o-[(2-nitro-phenyl)amino]-2,6-dichloro-benzene-acetamide and
the like; TAT-inhibitors, e.g. RO-5-3335 and the like; protease inhibitors e.g.
indinavir, ritanovir, saquinovir, ABT-378 and the like; fusion inhibitors; integrase
inhibitors; or immunomodulating agents, e.g. levamisole and the like. The compound

of formuia (I) can also be combined with another compound of formula (I).

The following examples are intended to illustrate the present invention. The numbers

under the formulas correspond to the numbers in the table (I).

Example 1 : Ethyl 2-azido-4-(3.5-dimethylphenoxy)- 1,6-dihydro~ 5-iodo-6-0x0-3 —

pyridinecarboxylate (compound 106)

0
|
HN |
X
N; o
COOEt

106
2-chloro-4-hydroxy-6-0xo0-1,6-dihydro-pyridine-3-carboxylic ~ acid ethyl ester
(intermediate 1) was obtained as described by J. A. Elvidge and N. A. Zaidi (J
Chem. Soc., (1968), 17, 2188) and dichloro-3,5-dimethyliodobenzene (intermediate
2) as described by H.J. Lucas, E.R. Kennedy, Org. Synth. (1955) Vol-1II, 482-483.

1.1.:  Ethyl 2-chloro-4-(3,5-dimethylphenoxy)-1,6-dihydro-5-iodo-6-0x0-3-

pyridinecarboxylate (intermediate 3)

Intermediate 2 (0.73 g, 2.2 mmol) was suspended in 10 ml of water
containing sodium carbonate (0.24 g, 2.2 mmol) and stirred for 30 min. at room
temperature. To this mixture a solution of intermediate 1 (0.44 g, 2 mmol) in 10 ml
of water containing also sodium carbonate (0.22 g; 2 mmol) was added. After stirring

for one hour at 20°C the precipitate was filtered off, washed with water, dried in
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vacuo and suspended in diglyme (5 ml). After heating at 100°C for 10 min., the
solvent was removed in vacuo. Purification by flash chromatography (SiOa,
CH,Cly/ethanol 98:2) gave the titled compound (0.6 g, 67%) as yellow microcrystals,
m. p. 180-182°C

1.2.: FEthyl 2-azido-4-(3,5-dimethylphenoxy)-1,6-dihydro-5-iodo-6-0x0-3-

pyridinecarboxylate (compound 106)

Sodium azide (0.20 g, 3.12 mmol) was added to a solution of intermediate 3
(0.50 g, 1.56 mmol) in DMSO (5ml), and the mixture was heated at 50°C for 5 hours
Reaction mixture was partitioned between water (30 ml) and ethyl acetate (40 ml).
The organic layer was dried over magnesium sulfate and concentred. Flash
chromatography (SiO,, CH,Cl,/ethanol 95:5) gave the desired product (0.49 g, 70%)
as a white solid, m. p. =216-218°C.

Example 2: 4-[3,5-dimethylphenyl)-sulfinyl]-5-ethyl-3-iodo-6-methyl-2(1H)-
pyridinone (compound 108)

108
4-[3,5-dimethylphenyl)-thio]-5-ethyl-6-methyl-2(1 H)-pyridinone (intermediate 4)
was obtained as described by Dollé et al. (J. Med. Chem., (1995), 38, 4679-4686).

2.1.: 4-[3,5-dimethylphenyl)-thio]-5-ethyl-3-iodo-6-methyl-2(1 H)-pyridinone

(intermediate 5)
The intermediate 4 (273 mg; 1 mmol) was dissolved in acetic acid (4 ml)
and ethyl acetate (4 ml). At room temperature and in the dark N-iodosuccinimide

(225 mg ; 1 mmol) was added in one portion. After 4 hours under stirring at room
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temperature, the mixture was iooured into water (15 ml) and the pH of the solution
was adjusted to 7 with 28% ammonia. The combined organic layers obtained by
extraction with ethyl acetate (3x30 ml) were washed with brine (10 ml), dried over
magnesium sulfate and evaporated to give a gum. It was then purified by flash
chromatography on silica gel column with CH,Cl,-ethanol (98:2) as the eluent to
give the main fraction containing the titled compound which was recristallized from
ethanol furnishing the pure intermediate 5 as yellow microcrystals (122 mg ; 51%),

m. p. = 252°C.

2.2.: 4-[3.5-dimethylphenyl)-sulfinyl]-5-ethyl-3-iodo-6-methyl-2(1H)-pyridinone

(compound 108)

m-chloroperbenzoic acid and water (70%, 123 mg ; 0.5 mmol) in chloroform
(15 ml) was dried over magnesium sulfate and filtered. To this solution at 0°C was
added the intermediate 5 (200 mg ; 0.5 mmol) and the mixture was kept under
stirring for 1 hour. A saturated solution of sodium carbonate (5 ml) was added and
the combined organic layers obtained by extraction with CH,Cl, (3x30 ml) were
dried over magnesium sulfate and evaporated. The residue obtained was then
chromatographed (Si10,, CH,Cly/ethanol 98:2) to give the titled compound (113 mg;
50%).
IH NMR. (200 MHz, CDCI3), d : 0.66 (t, 3H, CH3-CH2, J=6.9 Hz) ; 2.20-2.90 (m,
11H, CH3-6,3",5', CH2CH3); 7.08 (s, 1H, H-4") ; 7.25 (s, 2H, H-2',6") ; 12.9
(s, 1H, NH).

Example 3: 4-(3,5-dimethylphenoxy)-1,6-dihydro-5-iodo-2-methyl-6-0x0—3-

pyridinecarboxaldehyde (compound 269)
O

269
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Ethyl 4-hydroxy-6-methyl-2-oxo0-1,2-dihydro-3-pyridinecarboxylate (intermediate 6)
was described by E. Knoevenagel and A. Fries (Ber., (1898), 31, 768).

3.1.: Ethyl 4-hydroxy-5-hydroxymethyl-6-methyl-2-0x0-1.2-dihydro-3-

pyridinecarboxylate (intermediate 7)
The mixture of intermediate 6 (1.8 g; 9.1 mmol), Na,CO; (970 mg ; 9.1
mmol) and water (30 ml) was heated in an oil bath at 90°C. Three portions of 37%

formaldehyde solution in water (1.46 ml; 18.2 mmol each) were added every 45 min.
The homogeneous mixture obtained was kept at the same temperature for 30 min.
further and the oil bath was removed. When the internal temperature reaches 60°C,
ethyl acetate (40 ml) and acetic acid (1.8 ml) were added and after extraction with hot
ethyl acetate (4x40 ml) the organic layer was evaporated under reduced pressure. The
residue was then purified by flash chromatography on a silica gel column with
CH,Cly/ethanol (95:5) as the eluent to give the expected intermediate 7 (830 mg;
40%), m. p. = 262-265°C.

3.2.: Ethyl 5-formvl-4-hydroxy-6-methyl-2-0x0-1.2-dihydro-3-pyridine-3-

carboxylate (intermediate 8)

To a stirred solution of intermediate 7 (500 mg ; 2.2 mmol) in CH,Cl, (80
ml) was added at reflux MnO, (4 g ; 46 mmol) and the reflux was maintained for 50
hours. The hot mixture was filtered off, the solid was washed successively with hot
methanol (3x50 ml) and hot ethyl acetate (3x50 ml). The solvents were evaporated
and the solid residue obtained was then purified by flash chromatography on a
column of silica gel with CH,Cly/ethanol (98:2) as the eluent to give the intermediate
8 (420 mg; 85%); m. p. = 248-250°C.

3.3.: 4-hydroxy-2-methyl-6-0x0-1,6-dihydro-3-pyridinecarboxaldehyde (intermediate
9

To a solution of intermediate 8 (350 mg ;1.5 mmol) in 1,4-dioxane (15 ml)
was added water (7.6 ml) and 1N HCI (2.4 ml) and the mixture was heated under

reflux for 24 hours. The hot solution was extracted with ethyl acetate (3x30 ml) and
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the solvent was removed under reduced pressure furnishing the titled intermediate 9
as yellow microcrystals (110 mg; 47%); m. p. > 260°C. This compound was used for

the next step without any further purification.

3.4.: 4-(3,5-dimethvlphenoxy)-1.6-dihydro-5-iodo-2-methvyl-6-0x0~3-

pyridinecarboxaldehyde (compound 269)

Intermediate 2 (1.31 g, 4.32 mmol) was suspended in 25 ml of water
containing sodium carbonate (0.46 g, 4.32 mmol) and stirred for 30 min. at room
temperature. To this mixture a solution of intermediate 9 (0.55 g, 3.6 mmol) in 25 ml
of water containing also sodium carbonate (0.38 g; 3.6 mmol) was added. After
stirring for lhour at 20°C the precipitate was filtered off, washed with water, dried ir
vacuo and suspended in dimethylformamide (15 ml). After heating under reflux for
1h the solvent was removed in vacuo. Purification by flash chromatography (SiO,,
CH,CL/EtOH 95:5) gave the titled compound (1.01 g, 73%) as yellow microcrystals,
m. p. >260°C.

Example 4: 4-(3,5-dimethylphenoxy)-5-(hydroxymethyl)-3-iodo-6-methyl-2(1.H)-

pyridinone (compound 257)
0]
I
HN
N 0]
HO

257

To a stirred solution of compound 269 (500 mg ; 1.3 mmol) in methanol
(50 ml) was added NaBH, (350 mg ; 9.2 mmol) in small portions for a period of 10
min. After lhour on stirring at room temperature, water (20 ml) and a solution 10%
potassium carbonate (30 ml) were added. The mixture was extracted with ethyl
acetate (3x60 ml) and the organic layer was washed with brine, dried over
magnesium sulfate and the solvent was removed under reduced pressure giving
colorless microcrystals which correspond to the titled compound (490 mg ; 97%)

m.p.=248-250°C.
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Example 5: 5-(chloromethyl)-4-(3,5-dimethylphenoxy)-3-iodo-6-methyl-2(1H)-

pyridinone (compound 125)

0O

HN

"o

Cl

125

The heterogeneous solution of compound 257 (450 mg; 1.2 mmol) in
CH,Cl, (30 ml) became homogeneous mixture by addition at room temperature of
SOCI, (2.6 ml). After 2 hours on stirring at room temperature, all the volatiles were
removed under reduced pressure giving a yellow solid which corresponds to the
expected compound 125 in quantitative yield (470 mg); m. p.= 256-258°C. This

compound was used for the next step without any further purification.

Example 6: 4-(3,5-dimethylphenoxy)-5-(ethoxymethyl)-3-iodo-6-methyl-2(1H)-

e d ol
J

255

pyridinone (compound 255)

A solution of compound 125 (60 mg; 0.15 mmol) in absolute ethanol (5 ml)
and potassium carbonate (60 mg; 0.44 mmol) was heated under reflux for 16 hours.
Aﬁer evaporation under reduced pressure, water (5 ml) was added and the mixture
was extracted with ethyl acetate (3x10 ml). The organic layer was washed with
brine (5 ml), dried over magnesium sulfate and the solvent was removed. The
colorless solid residue was then purified by flash chromatography on a silica gel
column with CH,Cl,/ethanol (98:2) as the eluent to give the titled compound 255 (59
mg; 95%); m. p. = 234-236°C.
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Example 7: 4-(3,5-dimethylphenoxy)-5-ethyl-3-iodo-6-methyl-2(1H)-pyridinone

(compound 258)

HN

258

This compound was prepared starting from the S5-ethyl-6-methyl-4-
hydroxypyridin-2(1H)-one (intermediate 10) which was obtained as described by
Dollé et al. (J. Med. Chem., (1995), 38, 4679-4686).

Intermediate 2 (3,75 g ; 12,4 mmol) was suspended in water (50 ml)
containing sodium carbonate (1,31 g ; 12,4 mmol) and stirred for 30 min at room
temperature. To this mixture a solution intermediate 10 (1,9 g; 12,4 mmol) in water
(50 ml) containing also sodium carbonate (1,31 g ; 12,4 mmol) was added. After
stirring for 1hour at 20°C the precipitate was filtered off, washed with water, dried
under vacuum at room temperature and suspended in dimethylformamide (20 ml).
The mixture was refluxed for 1hour. The solvent was removed in vacuo. Purification
by flash chromatography (SiO,, CH,Cl,/ Et OH 98:2) gave the titled compound
(4,3 g; 90%) as colorless microcrystals; m. p. = 240°C.

Example 8: 4-(3,5-dimethylphenoxy)-3-ethenyl-5-ethyl-6-methyl-2(1.H)-pyridinone

(compound 234)

234
Compound 258 (300 mg, 0.1783 mmol) and palladium
tetrakistriphenylphosphine (45 mg, 5%mol) were dissolved in toluene (6 ml).
Tributyl(vinyl)tin (358 mg, 0.94 mmol) was added at room temperature. The mixture
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was refluxed for 12 hours. Water (8 ml) was added and the aqueous layer was
extracted with dichloromethane and dried over magnesium sulfate. The solvent was
removed under vacuum and the residue was purified by flash chromatography (SiO»,
CH,Cl,/ethanol 98:2) to give the titled compound 234 as colorless microcrystals (87
mg, 39%); m. p. = 200°C.

Example 9: 4-(3,5-dimethylphenoxy)-3,5-diethyl-6-methyl-2(1 H)-pyridinone

(compound 231)

231

Compound 234 (90 mg, 0.318 mmol) was dissolved in absolute ethanol
(10 ml). The catalyst palladium on carbon 10% (44 mg) was added. The mixture was
stirred under hydrogen atmosphere at room temperature for 12hours. The catalyst
was filtered off and the solvent was evaporated under vacuum. The residue was
purified by flash chromatography (SiO,, CH,Cly/ethanol 98:2) to give the desired

compound as colorless microcrystals (60 mg, 66%);, m.p. = 180°C.

Example 10:  4-[3.5-dimethylphenyl)-thio]-5-(ethoxymethyl)-3-iodo-6-methyl-

2(1 H)-pyridinone (compound 86)

O

) 8

10.1. Ethyl 4-hydroxy-2-methyl-6-o0x0-1.6-dihydro-3-pyridinecarboxylate

(intermediate 12)
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This  compound  was  prepared  starting from  the  di-
(2,4,6-trichlorophenyl)malonate (intermediate 11) which was obtained as described
by Kappe, Th., (Mh. Chem. (1967), 98, 874).

A solution of ethyl 3-aminocrotonate (12.6 g, 97.5 mmol) and of
intermediate 11 in diglyme (400 ml) was heated at 100° C for 3 hours during which
the product separated out. After cooling, diethylether (1.5 1) was added and the
desired intermediate 12 was filtered (14.2 g, 75%). m. p. 243-245°C.

10.2.: Ethyl 4-chloro-2-methyl-6-0x0-1.6-dihydro-3-pyridinecarboxylate

(intermediate 13)

To a solution of intermediate 12 (2 g 10 mmol) and
benzyltriethylammonium chloride (9.1 g; 40 mmol) in acetonitrile (40 ml) was added
in one portion phosphorus oxychloride (2.2 m! ; 24 mmol). The obtained mixture was
stirred at room temperature under nitrogen atmosphere for 5 min. and heated under
reflux for 2hours. After evaporation of the solvent, cool water (40 ml) was added and
the mixture was stirred for 0.5hour. Extraction with CH,Cl, followed by a silica gel
column chromatography using CH,Cly/ethanol (99:1) as eluent gave 1) ethyl 2,4-
dichloro-6-methylpyridin-5-ylcarboxylate (1.7 g ; 72%) (which can be transformed
into the intermediate 13 and ii) intermediate 13 (506 mg; 24%) m.p.=161-163°C.

10.3.: Ethvl 4-[(3.5-dimethylphenyl)-thio]-1.6-dihydro-2-methyl-6-0x0—3-

pyridinecarboxylate (intermediate 14)

A mixture of the intermediate 13 (1.2 g ; 5.6 mmol) in ethanol (15 ml),
triethylamine (1.5 ml) and 3,5-dimethylthiophenol (1.45 ml ; 11 mmol) was heated
under reflux for 16 hours. After evaporation under reduced pressure, diethylether (50
ml) was added and the precipitate was filtered off. The intermediate 14 was obtained
(1.42 g; 80%) as a colorless solid m.p.= 233-235°C.

10.4.; 4-[(3.5-dimethylphenyl)-thio]-5-(hydroxymethyl)-6-methyl-2(1 H)-pyridinone

(intermediate 15)
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Under nitrogen atmosphere, the intermediate 14 (500 mg ; 1.6 mmol) was
suspended in dry tetrahydrofurane (20 ml) and LiAlH4 (120 mg; 3.2 mmol) was
added at 0°C. The mixture was stirred at room temperature for 18 hours and poured
in ethyl acetate (50 ml) at 0°C and a solution 10% H,SO4 (100 ml) was added
dropwise. The mixture was extracted with ethyl acetate (2x100ml) and the organic
layer was removed under reduced pressure giving the intermediate 15 (310 mg; 71%)
m.p.=268-270°C.

10.5.: 4-[(3,5-dimethylphenvyl)-thio]-5-(chloromethyl)-6-methyl-2(1 H)-pyridinone

(intermediate 16)

A suspension of intermediate 15 (275 mg ; 1 mmol) in dichloromethane (10
ml) became homogeneous by addition of SOCI, (2.3 ml) at room temperature. After 2
hours of stirring at room temperature, all the volatiles were removed under reduced
pressure giving a yellow solid which corresponds to the expected intermediate 16 in
quantitative yield (294 mg).

This compound was used for the next step without further purification.

10.6.: 4-[(3,5-dimethylpheny])-thio]-5-(ethoxymethyl)-6-methyl-2(1LH)-pyridinone

(intermediate 17)

A solution of intermediate 16 (250 mg ; 0.85 mmol) in absolute ethanol
(10 ml) and triethylamine (0.24 ml) was heated at 50°C for 18 hours. After
evaporation under reduced pressure the residue was purified by flash chromatography
on a silica gel column with CH,Cly/ethanol (99:1) as the eluent to give the titled
intermediate 17 (243 mg; 94%) m.p. = 203-205°C.

10.7.: 4-[3.5-dimethylphenyl)-thio]-5-(ethoxymethyl)-3-iodo-6-methyl-2(1 H)-
pyridinone (compound 86)

The intermediate 17 (100 mg ; 0.33 mmol) was dissolved in acetic acid (2
ml) and ethyl acetate (2 ml). At room temperature and in the dark N-iodosuccinimide
(75 mg ; 0.33 mmol) was added in one portion. After 2.5 h under stirring at room

temperature, the mixture was poured into water (5 ml) and the pH of the solution was
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adjusted to ca.7 with 28% ammonia. The combined organic layers obtained by
extraction with CH,Cl, (3x10 ml) were washed with water (15 ml), dried over
magnesium sulfate and evaporated to give a solid residue. It was then
chromatographed on silica gel column with CH,Cly/ethanol (99:1) as the eluent to
give the titled compound 86 as colorless microcrystals (96 mg; 68%)
m.p.=220-222°C.

Example 11: 3-bromo-4-[3.5-dimethylphenyl)-thio]- 5-(ethoxymethyl)-6-methyl-

2(1H)-pyridinone (compound 85)

(0]
Br
X S
0]

) 8

The intermediate 17 (50 mg ; 0.16 mmol) was dissolved in acetic acid (3
ml) and ethyl acetate (3 ml). At room temperature and in the dark N-
bromosuccinimide (29 mg ; 0.16 mmol) was added in one portion. After 30 min.
under stirring at room temperature, the mixture was poured into water (10 ml) and the
pH of the solution was adjusted to ca.7 with 28% ammonia. The combined organic
layers obtained by extraction with ethyl acetate (3x15 ml) were dried over
magnesium sulfate and evaporated to give a solid residue. It was then purified by
flash chromatography on silica gel column with CH,Cl,/ethanol (99:1) as the eluent
to give the titled compound 85 as colorless microcrystals (48 mg; 76%) m.p.= 183-
184°C.

Example 12: Ethyl 4-[3,5-dimethylphenyl)-thio]-1,6-dihydro-5-iodo-2-methyl-6-

oxo-3-pyridinecarboxylate (compound 71)
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12.1.: Ethyl 4-[3.5-dimethylphenvl)-thio]-1.6-dihydro-2-methyl-6-0x0-3-

pyridinecarboxylate (intermediate 18)
3,5-dimethylthiophenol (0.69 ml ; 5.1 mmol) was added to a mixture of

intermediate 13 (1 g ; 4.6 mmol) in triethylamine (1 ml) and ethanol (10 ml). The
mixture was stirred and refluxed then brought to room temperature and poured out
into water. The precipitate was filtered. The residue was crystallized from diethyl
ether. The precipitate was filtered off and dried to yield (1,2 g; 80%) of intermediate
18; m.p. = 230°C.

12.2.: Ethyl 4-[3.5-dimethylphenyl)-thio]-1,6-dihydro-5-iodo-2-methyl-6-0x0-3-

pyridinecarboxylate (compound 71)

N-iodosuccinimide (0.085 g ; 0.4 mmol) was added at room temperature to a
solution of intermediate 18 (0.1. g ; 0.3 mmol) in ethyl acetate (0.3 ml) and acetic
acid (0.3 ml) under nitrogen. The mixture was stirred 48 hours in darkness. The
solvent was evaporated. The residue was purified by column chromatography over
Kromasil® (CH,Cl, ; 100). Two fractions were collected and the solvent was
evaporated to give 0.052 g of a compound which was crystallized from diisopropyl
ether. The precipitate was filtered off and dried to yield (32 mg; 23%) of compound
71; m.p. = 210°C.

Example 13: 4-[3.5-dimethylphenyl)-thio]-5-(hydroxymethyl)-3-iodo-6-methyl-
2(1H)-pyridinone (compound 61)
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Diisobutylaluminium hydride (20wt.% solution in toluene) (0.75 ml; 0.9
mmol) was added at -70°C to a mixture of compound 71 (0.1 g ; 0.2 mmol) in
toluene (10 ml). The mixture was stirred at 0°C for 1 hour, poured out into water and
extracted with ethyl acetate. The residue was crystallized from diisopropyl ether. The
precipitate was filtered off and dried to yield (56 mg; 70%) of compound 61 ; m.p.=
240°C.

Example 14:  5-(chloromethyl)-4-[3.5-dimethylphenyl)-thio]-3-iodo-6-methyl-

2(1.H)-pyridinone (compound 60)
0

HN I

Cl

60
SOCI, (0.9 ml ; 12.3 mmol) was added dropwise at 0°C to a solution of
compound 61 (0.8 g; 1.9 mmol) in CH,Cl, (90 ml). The mixture was stirred at room
temperature overnight and evaporated till dryness. The residue was taken up in
CH,Cl, and evaporated (3 times) to yield 0.7 g (89 %) m.p. = 218°C. The product

was used without further purification in the next reaction step.

Example 15: 4-[3,5-dimethylphenyl)-thio]-5-[(ethylthio)methyl}-3-iodo-6-methyl-

2(1H)-pyridinone (compound 45)
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A mixture of compound 60 (0.1 g ; 0.2 mmol) and ethanethiol (0.036 ml ; 0.5
mmol) in triethylamine (0.1 ml) and ethanol (2 ml) was stirred and refluxed for 4
hours. The solvent was evaporated. The residue (0.06 g) was purified by column
chromatography over silica gel (eluent : CH,Cl,/CH;OH/NH4OH ; 95/5/0. 1). The
pure fractions were collected and the solvent was evaporated. The residue (0.02 g)
was crystallized from diisopropylether. The precipitate was filtered off and driedto
yield 0.018 g (17 %); m.p.=210°C.

Example 16: 4-[(3,5-dimethylphenyl)-thio]-3-iodo-6-methyl-5-morpholinomethyl-

1.H-pyridin-2-one (compound 43)

a3

A mixture of compound 60 (0.05 g ; 0.1 mmol), morpholine (0.02 ml;
0.0002 mol) and K,CO; (0.082g ; 0.6 mmol) in acetonitrile (2 ml; 0.6 mmol) was
stirred at 50°C in a sealed tube for 2 hours, poured out into water and extracted with
ethylacetate. The solvent was evaporated. The residue was crystallized from
diisopropyl ether. The precipitate was filtered off and dried. The residue (0.057 g)
was crystallized from isopropanol. The precipitate was filtered off and dried to yield
0.041 g (73 %), m.p. =230°C.

Example 17: 6-(diethoxymethyl)-4-(3,5-dimethylphenoxy)-5-ethyl-3-iodo-2(1H)-

pyridinone (compound 134)
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17.1.: 6-(diethoxymethyl)-5-ethyl-4-hydroxy-2 H-pyran-2-one (intermediate 19)

A solution of sodium hydride (60 % dispersion in mineral oil) in
tetrahydrofurane (500 ml) was cooled at 0°C under nitrogen. 3-oxo-hexanoic-acid
ethyl ester (25 g ; 158 mmol) was added dropwise and the mixture was stirred at 0°C
for 15 minutes. Butyllithium 1.6 M (99 ml; 158 mmol) was added dropwise and the
mixture was stirred at 0°C for 1 hour. Diethoxy-acetic acid ethyl ester (27.8 g ;
0.178 mol) was added drop wise and the mixture was stirred at 0°C for 1 hour.
Hydrochloric acid 12 N (50 ml) was added and the mixture was stirred at room
temperature for 1 hour and extracted with diethyl ether to yield 20 g (53%) of
intermediate 19. The product was used without further purification in the next

reaction step.

17.2.: 6-(diethoxymethyl)-5-ethyl-4-hydroxy-2(1H)-pyridinone (intermediate 20)
A mixture of intermediate 19 (20 g ; 82 mmol) in CH3;OH/NHj; (150 ml) was

stirred at 60°C for 4 hours, evaporated till dryness and taken up in diisopropyl ether.
The precipitate was filtered to yield 1.5 g of intermediate 20 (7.5 %). The product

was used without further purification in the next reaction step.

17.3.: [6-(diethoxymethyl)-5-ethyl-4-hydroxy-2-0x0-3-pyridinyl]-(3,5-

dimethylphenyl)-iodonium,hydroxide, inner salt (intermediate 21)

A mixture of intermediate 20 (3.4 g ; 14 mmol) and Na,CO; (3 g ; 28 mmol)
in water (50 ml) was stirred at room temperature for 15 min to give residue 1. A
mixture of intermediate 2 (4.66 g ; 15.4 mmol) and Na,CO; (3 g ; 28 mmol) in water
(50 ml) was stirred at room temperature for 15 min to give residue 2. Residue 1 and

residue 2 were combined and then stirred at room temperature for 2 hours. The
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precipitate was filtered off, washed with water and dried. Yield 8 g of intermediate

21; m. p. = 125°C).

17.4.: 6-(diethoxymethvl)-4-(3,5-dimethylphenoxy)-5-ethyl-3-iodo-2(1 H)-pyridinone
(compound 134)
A mixture of intermediate 21 (6 g ; 12.7 mmol) in DMF (20 ml) was stirred at

120°C for 1 hour. The solvent was evaporated till dryness to yield 5 g of compound
134 (83 %). The residue was used immediately without further purification.

Example 18: 4-(3.5-dimethylphenoxy)-3-ethyl-1,6-dihydro-5-i0do-6-ox0-2-

pyridinecarboxaldehyde (compound 159)

O
|
HN I
O X o
159

A mixture of compound 134 (5 g; 10 mmol) in HCI 3N (30 ml) and
tetrahydrofurane (5 ml) was stirred at 100°C for 30 min. and then extracted with

CH,Cl,. The organic layer was separated, dried, filtered and the solvent was
evaporated. The residue (5g) was crystallized from diisopropyl! ether. The precipitate
was filtered off and dried to yield 3.5 g of titled compound 159 (83 %), m.p. =
158°C.

The residue was used without further purification.

Example 19: 4-(3.5-dimethylphenoxy)-5-ethyl-6-(hydroxymethyl)-3-iodo-2(1H)-
pyridinone (compound 133)
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133
NaBH, (0.047 g ; 1.3 mmol) was added to a mixture of compound 159 (0.5g;
0.013 mol) in methanol (3 ml). The mixture was stirred at room temperature for 1
hour. Water was added. The precipitate was filtered off, taken up in diisopropyl ether
and dried to yield 0.26 g (52 %), m. p. =70°C).

Example 20: [3-(5-ethyl-3-iodo-6-methyl-2-0x0-1,2-dihydro-pyridin-4-yloxy)-5-

iodo-phenyl]-acetonitrile (compound n° 426)

HN l

426

A mixture of compound 81 (0.1 g; 0.001 mol) and potassium cyanide (0.024
g; 0.0003 mol) in ethanol (2 ml) was stirred at 80°C in a celled tube overnight. H,O
was added. The mixture was extracted with CH,Cl,. The solvent was evaporated.
The residue was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;0H 99/1; 15-40 pm). The pure fractions were collected and the solvent
was evaporated. The residue (0.03 g) was crystallized from DIPE. The precipitate
was filtered off and dried to yield 0.21 g (21%), m.p. = 220°C.

Example 21:  4-(3,5-dimethylphenoxy)-3-iodo-6-methyl-5-[2-methylthiazol-4-

ylmethylsulfanylmethyl)-1H-pyridin-2-one (compound n° 483)

21.1:  4-(3,5-dimethylphenoxvy)-3-iodo-5-mercaptomethyl-6-methyl-1H-pyridin-2-

one (compound n° 451)
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A mixture of compound 125 (1.5 g; 0.0037 mol) and thiourea (0.31 g;
0.00408 mol) in DMSO (30 ml) was stirred at room temperature for 1 hour. NaOH
3N was added. The mixture was stirred for 15 minutes, acidified with HCl1 3N and
extracted with ethylacetate (EtOAc). The organic layer was separated, dried on
magnesium sulfate (MgSOs), filtered and the solvent was evaporated. The residue
was taken up in DIPE and filtered. The precipitate (1.2 g) was purified by column
chromatography over silica gel (eluent: EtOAc 100%; 35-70 pm) and dried to yield
0.3 g (20%).

21.2: 4-(3.5-dimethylphenoxy)-3-iodo-6-methyl-5-[2-methylthiazol-4-ylmethyl-

sulfanylmethyl)-1H-pyridin-2-one (compound n° 483)

o

NH

X

Y” .
[
483
A mixture of compound 451 (0.07 g; 0.0001 mol) and 4-chloromethyl-2-
methylthiazole (0.16 g; 0.0008 mol) in ethanol (3 ml) and triethylamine (0.2 ml) was

stirred at 80°C for 1 hour. H,O was added. The mixture was extracted with EtOAc.

The organic layer was separated, dried (MgSOy), filtered and the solvent was

evaporated. The residue (0.04 g) was purified by column chromatography over silica
gel (eluent: CH,Cl,/CH;0H 98/2; 15-40 pm). The pure fractions were collected and
the solvent was evaporated and dried to yield 0.018 g.
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Example 22: 4-(3,5-dimethylphenoxy)-3-iodo-6-methyl-5-(3-phenyl-propyl)-1H-
pyridin-2-one (compound 547)

22.1: 2~(1-amino-ethylidene)-5-phenyl-pentanoic acid ethyl ester (intermediate 23)

Ammonium nitrate (3.1 g; 0.039 mol) was added to a solution of intermediate
22 (2-acethyl-5-phenyl-pentanoic acid ethyl ester) (8.8 g; 0.0354 mol) in
tetrahydrofuran (90 ml). Ammoniac was bubbled. The mixture was stirred and
refluxed for 6 hours, then stirred at room temperature for 12 hours, poured out into
H,O and extracted with CH,Cl,. The organic layer was separated, dried on
magnesium sulfate (MgSO,), filtered and the solvent was evaporated and dried to

yield 8.3 g.

22.2: ethyl 4-hydroxy-6-methyl-2-0x0-5-(3-phenyl-propyl)-1.2dihydro-pyridine-3-

carboxylic acid ethyl ester (intermediate 24)

(o] ]

OH

Sodium ethoxide in ethanol (27.5 ml; 0.0738 mol) was stirred and refluxed.
Malonic acid diethyl ester (11.8 ml; 0.0738 mol) was added dropwise. A solution of
intermediate 23 (8.3 g; 0.0335 mol) in ethanol (30 ml) was added dropwise. The
mixture was stirred and refluxed for 15 hours. Three-quarters of EtOH were
evaporated. The mixture was poured out in ice, acidified with HC1 3N and extracted
with EtOAc. The organic layer was separated, dried (MgSQOy), filtered and the
solvent was evaporated. The residue (19.5 g) was purified by column
chromatography over silica gel (eluent: CH,Clo/NH4OH 96/4/0.1; 15-35 pm). Two
fractions were collected and the solvent was evaporated and dried to yield 0.43 g
(4%).
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22.3: 4-hydroxy-6-methyl-5-(3-phenyl-propyl)-1H-pyridin-2-one (intermediate 25)

A mixture of intermediate 24 (0.1 g; 0.003 mol) and sodium hydroxide (0.038
g; 0.0009 mol) in H,O (1.5 ml) was stirred and refluxed for 15 hours, then cooled to
5°C with HCI 3N. The precipitate was filtered, washed with HyO, then with
isopropanol and dried to yield 0.07 g (91%).

22.4:  4-(3.5-dimethylphenoxy)-3-iodo-6-methyl-5-(3-phenyl-propyl)-1H-pyridin-2-

one (compound 547)

547
A mixture of dichloro-3,5-dimethyliodobenzene (0.096 g; 0.0003 mol) and

sodium carbonate (0.12 g; 0.0005 mol) in dimethylformamide (1 ml; 0.5 ml) was
stirred at room temperature for 30 minutes. A solution of intermediate 25 (0.07 g;
0.0002 mol) and sodium carbonate (0.6 g; 0.0005 mol) in H2O (0.5 ml) was added.
The mixture was stirred at room temperature for 1 hour. The precipitate was filtered,
washed with H,O, then with DIPE and dried. The residue (0.12 g) was taken up in
DMF and stirred at 100°C for 30 minutes. The solvent was evaporated till dryness.
The residue (0.1 g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;OH/NH,OH 98/2/0 to 95/5/0.1; 35-70 um). The pure fractions were
collected and the solvent was evaporated. The residue (0.07 g) was taken up in
iPrOH. The precipitate was filtered off and dried to yield 0.06 g (44%), mp. =
220°C.

Example 23: 6-methyl-5-ethyl-3-iodo-4-[(3-bromo,5-acrylonitrilephenoxy]pyridin-

2(1H)-one (compound 470)
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23.1. 3-Bromo-5-iodobenzaldehyde dichloride (intermediate 26)

3-Bromo-5-iodobenzaldehyde dichloride (intermediate 26) was obtained as

described by H.J. Lucas and E.R. Kennedy, Org. Synth. (1955), I, 482-483.

23.2. 6-methyl-5-ethyl-3-iodo-4-[(3-bromo.5-formylphenoxy]pyridin-2(1/4)-one
(compound 469)

Intermediate 26 (311 mg, 1 mmol) was suspended in 10 ml of water containing

sodium carbonate (106 mg, 1 mmol) and stirred for 30 min. at room temperature. To
this mixture a solution of 5-ethyl-6-methyl-4-hydroxypyridin-2(1H)-one (153 mg, 1
mmol) in 10 ml of water containing also Na;COs3 (106 mg, 1 mmol) was added. After
stirring for 1h at 20°C the precipitate was filtered off, washed with water, dried in
vacuo and suspended in dimethylformamide (5 mL). After heating at 120°C for 10
min., the solvent was removed. Purification by flash chromatography (SiOs,
CH,Cl,/EtOH 98:2) gave the titled compound (205 mg, 44%) as yellow microcrystals,
m.p. >260°C.

23.3. 6-methyl-5-ethyl-3-iodo-4-[(3-bromo, 5-acrylonitrilephenoxylpyridin-2(1H)-one
(compound 470)

To a 0°C magnetically stirred solution of diethyl(cyanomethyl)-phosphonate
(113 pL, 0.68 mmol) in anhydrous THF (3 mL), NaH (28 mg; 0.68 mmol) was added

(60% in mineral water). After stirring at room temperature for 1 h, compound 469 (80
mg; 0.17 mmol) was added and the reaction mixture was stirred 18 h at room
temperature and poured into water (5 ml). The resulting solution was extracted with
AcOEt, dried over MgSOs and evaporated. The oily residue obtained was then
crystallized from Et,0 to give the pure titled compound (65 mg; 77%), m.p.> 260°C.
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Table 1 lists intermediates and compounds of formula (I) which were made analogous

to one of the above examples.
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A rapid, sensitive and automated assay procedure was used for the in vitro evaluation
of anti-HIV agents. An HIV-1 transformed T4-cell line, MT-4, which was previously
shown (Koyanagi et al., Int. J. Cancer, (1985), 36, 445-451) to be highly susceptible
to and permissive for HIV infection, served as the target cell line. Inhibition of the
HIV-induced cytopathic effect was used as the end point. The viability of both HIV-
and mock-infected cells was assessed spectrophotometrically via the in situ reduction
of 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT). The 50%
cytotoxic concentration (CCsq in pM) was defined as the concentration of compound
that reduced the absorbance of the mock-infected control sample by 50%. The
percent protection achieved by the compound in HIV-infected cells was calculated by

the following formula :

(ODpuwv ~ (ODc)urv

(ODc)mock — (ODcury
expressed in %,

whereby (ODT)gry is the optical density measured with a given concentration of the
test compound in HIV-infected cells; (OD()yyy is the optical density measured for
the control untreated HIV-infected cells; (OD)vock 1S the optical density measured

for the control unireated mock-infected cells; all optical density values were
determined at 540 nm. The dose achieving 50% protection according to the above

formula was defined as the 50% inhibitory concentration (IC5¢ in pM). The ratio of
CCs to IC5q was defined as the selectivity index (SI). The compounds of formula
(I) were shown to inhibit HIV-1 effectively. Particular IC5(, CC50 and SI values are

listed in Table 2 hereinbelow.
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Table 2

N° IC50(pm) c SI c CC50(pm)
242 0,0006 > 158489 > 100
255 0,0006 > 15849 > 10
684 0,0008 > 125893 > 100
43 0,0010 10000 10
264 0,0010 > 10000 > 10
470 0,0010 12589 13
483 0,0010 > 100000 > 100
551 0,0010 12589 13
124 0,0013 > 7943 > 10
249 0,0013 > 25119 > 32
298 0,0013 > 7943 > 10
326 0,0013 7943 10
375 0,0013 > 79433 > 100
589 0,0013 > 7943 > 10
606 0,0013 15849 20
133 0,0016 > 6310 > 10
241 0,0016 > 63096 > 100
253 0,0016 > 6310 > 10
306 0,0016 > 19953 > 32
328 0,0016 > 63096 > 100
370 0,0016 > 63096 > 100
662 0,0016 > 63096 > 100
426 0,0016 39811 63
46 0,0020 > 50119 > 100
105 0,0020 > 5012 > 10
234 0,0020 5012 10
254 0,0020 > 15849 > 32
256 0,0020 > 5012 > 10
272 0,0020 12589 25
284 0,0020 > 5012 > 10
296 0,0020 12589 25
319 0,0020 > 50119 > 100
574 | . 0,0020 > 50119 > 100
618 0,0020 25119 50
650 0,0020 > 50119 > 100
83 0,0025 3162 8
88 0,0025 > 39811 > 100
108 0,0025 19953 50
109 0,0025 12589 32
115 0,0025 3162 8
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277 0,0025 > 39811 > 100
286 0,0025 > 12589 > 32
299 0,0025 32 0
713 0,0025 > 39811 > 100
45 0,0032 > 31623 > 100
85 0,0032 > 31623 > 100
86 0,0032 > 31623 > 100
231 0,0032 3162 10
409 0,0032 12589 40
244 0,0040 > 25119 > 100
297 0,0040 > 7943 > 32
250 0,0050 5012 25
257 0,0050 > 6310 > 32
307 0,0050 > 6310 > 32
324 0,0050 6310 32
81 0,0063 1995 13
%) 0,0063 > 5012 > 32
140 0,0063 > 1585 > 10
143 0,0063 > 1585 > 10
217 0,0063 > 1585 > 10
221 0,0063 > 3162 > 20
230 0,0063 1259 8
232 0,0063 5012 > 32
245 0,0063 15849 > 100
309 0,0063 1585 10
321 0,0063 > 15849 > 100
322 0,0063 > 15849 > 100
547 0,0063 > 15849 > 100
31 0,0079 > 12589 > 100
218 0,0079 > 1259 > 10
222 0,0079 251 2
700 0,0079 > 1000 > 8
314 0,0079 > 3981 > 32
701 0,0100 6310 63
8 0,0100 > 10000 > 100
99 0,0100 > 10000 > 100
121 10,0100 > 10000 > 100
219 0,0100 > 3162 > 32
233 0,0100 > 1000 > 10
694 0,0100 39811 63
280 0,0100 2512 25
696 0,0158 > 2512 > 40
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CLAIMS
1. Compounds of formula (I)
Y
R—N I ?
Y R ),
R2

the N-oxides, the pharmaceutically acceptable addition salts, the quaternary amines
and stereochemically isomeric forms thereof, wherein
YisOorS;

Q is hydrogen; halo; Cj.salkyl; di(Cj4alkyl)amino; Ciealkyloxy; CisalkyloxyCi.

salkyl;  Cipealkylthio;  CjgalkylthioCialkyl;  Cisalkylcarbonyl;,  Ci.
salkyloxycarbonyl; Cy.ealkyl-S(=0)-; Ci6alkyl-S(=0O),-; hydroxyCi.alkyl;
polyhaloCyalkyl;  CjealkyloxycarbonylCyealkyl;  Cj.ealkyloxycarbonylC,.
salkylthio; aminocarbonylsCy_galkylthio; C;salkyloxyCisalkyloxycarbonyl; C,.
salkenyl optionally substituted with halo, hydroxy, cyano, formyl, -COOH, C,.
salkyloxy, Cjealkylcarbonyl, C,galkyloxycarbonyl, C,salkylcarbonyloxy, N-
hydroxy-imino or aryl; Cjealkynyl optionally substituted with halo, hydroxy,
cyano, formyl, Cjsalkyloxy, Ciealkylcarbonyl, Cjsalkyloxycarbonyl, Ci.
salkylcarbonyloxy, N-hydroxy-imino or aryl; Csecycloalkyl optionally
substituted with Cjqalkyl; cyano; carboxyl, formyl; R’R®N-C(=0)-;
R’R®N-C(=0)-C.¢alkyl; N-hydroxy-imino; N-C;4alkyloxy-imino; aryl; aryloxy;
arylthio; arylCrealkyl; arylcarbonyl; arylCjealkyloxycarbonyl; Cj.salkyl
substituted with hydroxy or aryl; Het'; Het'oxy; Het'thio; Het!Cygalkyl;
Het'carbonyl; Het'C)_salkyloxycarbonyl; C1_6a1ky1—P(OR’5)2=O or Cjealkyl-
P(O-Cy6alkyl-O)=0;

X is a bivalent radical of formula

~(CHp)p~ (a-1) or
~(CHy)¢-Z-(CHz),~ (a-2);
wherein p is an integer of value 1 to 5;
q is an integer of value 0 to 5;
1 is an integer of value O to 5;
Zis 0, S, NR’, C(=0), S(=0), S(=0),, CHOR", CH=CH,
CH(NR'R®) or CFs;
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and wherein each hydrogen atom may be replaced by C,4alkyl or
hydroxyC;4alkyl;

R' is Cisalkyl, Csgcycloalkyl, C;.¢alkenyl, C;.¢alkoxy, aryl or a monocyclic or

ul

bicyclic heterocycle selected from pyridyl, pyrimidyl, pyridazinyl, pyrazinyl,
pyrrolyl, thienyl, furanyl, imidazolyl, thiazolyl, oxazolyl, benzopyrrolyl,
benzofuranyl, benzothienyl, benzimidazolyl, benzothiazolyl, benzoxazolyl, or a

radical of formula

AN O
(CHéIj— (b-1) or (CH{)DQ (b-2)
Z Yo

10 with n being an integer of 1 or 2,
said monocyclic or bicyclic heterocycle or said radical of formula (b-1) or (b-2)
optionally being substituted with one, two or three substituents each
independently selected from halo, hydroxy, Cigalkyl, Ci4alkyloxy,
Cjalkylcarbonyl, polyhaloCi4alkyl or phenyl,

15 or Q and X-R' may be taken together with the pyridinone to form a tricyclic

heterocycle of formula

(b-1)

with R' and R being C,.alkyl or forming together =O.

20 R? and R® each independently are selected from hydrogen; halo; formyl; cyano;
azido; hydroxy; oxiranyl; amino; mono- or di(C;4alkyl)amino; formylamino;
mercapto(Cy¢)alkyl; hydrazino; R¥®R®N-C(=0)-; R>-N=C(R'%)-; Cyealkenyl
optionally substituted with one or two substituents each independently selected
from halo, hydroxy, cyano, formyl, Cjealkyloxy, Cj¢alkylcarbonyl,

25 Cy.salkyloxycarbonyl, C,.galkylcarbonyloxy, di(C4alkyl)carbamoyl,
[di(Ci4alkyl)amino(C;_galkyl)J(C;4alkyl)carbamoyl,
[di(C,4alkyl)amino(C;.galkyl)](arylC,.salkyl)carbamoyl, di(C,4alkyloxy)
(Cisalkyl)carbamoyl, (cyanoC,.ealkyl)(Cj.salkyl)aminoC.salkyl, N-hydroxy-
imino, aryl, Het’, Het’carboxamido, Het’(C,.salkyl)carbamoyl; Cyealkynyl

30 optionally substituted with one or two substituents each independently selected
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from halo, hydroxy, cyano, formyl, Cjsalkyloxy, C,ealkylcarbonyl,
C.salkyloxycarbonyl, C,alkylcarbonyloxy, N-hydroxy-imino, aryl or Hetz;
Cisalkyloxy; hydroxyCiealkyloxy; aminoCjealkyloxy; mono- or di(C;.
salkyl)aminoCj.salkyloxy; Ci.salkylcarbonyl; arylcarbonyl; Het*carbonyl; Ci.
calkyloxycarbonyl; Cjsalkylcarbonyloxy; aryl; aryloxy; arylCi.salkyloxy;
arylthio; arylC,salkylthio; mono- or di(aryl)amino; Het?;, Het?oxy; Het’thio;
Het2C1_6alkyloxy; Hetzcl-salkylthio; Hetzsoz; HetZSO; mono- or
di(Het’)amino; Cs.ecycloalkyl; Csgcycloalkyloxy, Csecycloalkylthio; Ci.
salkylthio; hydroxyC.alkylthio; aminoCealkylthio; mono- or di(C.
salkyl)aminoC;.¢alkylthio; Cjealkyl optionally substituted with one or two
substituents each independently selected from halo, hydroxy, cyano, carboxyl,
Ci.salkyloxy, Cigalkylthio, Cyalkylsulfonyl, C;.calkycarbamoylC4alkylthio,
hydroxyC;.alkyloxy, CjsalkyloxyCiealkyloxy, C,.ealkyloxyCi.salkylthio
Ci.salkylcarbonyl, Cjsalkylcarbonyloxy, aminocarbonyloxy, mono- or
di(Cy4alkyl)aminocarbonyloxy, C;.salkyloxycarbonyl, C;.salkyloxycarbonylC;.
salkyloxy, CjsalkyloxycarbonylC;.galkylthio, aryl, Het?, aryloxy, arylthio,
arylC;¢alkyloxy, arylC;.salkylthio, HetzCl,salkyloxy, HetZCI.Galkylthio, Ci-
alkyl-S(=0),-oxy, amino, mono- or di(C;.alkyl)amino, di(Cy.salkyl)aminoCi.
salkylthio, [di(Cy.salkyl)amino(C,.salkyl)}(Cgalkyl)amino,  di(cyanoCi.
salkyl)amino, C;.salkyloxycarbonylamino, Ci-salkyloxyC;.
salkylcarbonylamino, mono- or di(aryl)amino, mono- or di(arylC;.
salkyl)amino, mono- or di(Cj4alkyloxyCjsalkyl)amino, mono- or di(Ci.
salkylthioCjsalkyl)amino, mono- or di(Het’C)4alkyl)amino, (Het’C).
4alkyl)(Cy4alkyl)amino, (cyanoC,.¢alkyl)(C.salkyl)amino, Csgcycloalkylthio,
R!4(C=0)-NH-, R'>NH-(C=0)-NH-, R"-§(=0),-NH-, Cj.alkyl-P(O-
R)2=0, C,.salkyl-P(O-C;.¢alkyl-O)=O or a radical of formula
o)

N— (c-1) or A, Ay—(c2) or I———-—I!I (c-3)

0
with A; being CH or N, and A, being CH,, NR*?, S or O, provided that when
Ay is CH then A; is other than CH,, said radical (c-1), (c-2) and (c-3) being
optionally substituted with one or two substituents each independently selected
from H, C, alkyl, C. alkyloxy, hydroxy C;4alkyl, C,.salkyloxycarbonyl, Ci.s
alkyloxycarbonylC,4alkyl, aminoC,.ealkyl, C,4alkylcarbonyl, arylcarbonyl,
aryl, Het', Het'-(C=0)-, hydroxy, cyano, C;4alkylcyano, CONR'R!' with R'®
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and R'7 being independently H or alkyl, mono or di(C;4alkyl)aminoalkyl, 4-
hydroxy-4-phenyl or 4-cyano-4-phenyl;

or R? and R? may be taken together to form a bivalent radical of formula

-(CH,)-CH,-A3-CH,- (d-1) or -CH=CH-CH=CH- (d-2)
with t being an integer of 0, 1 or 2 and As being CHa, O, S, NR”® or N[C(=0)R*] and
wherein each hydrogen in said formula (d-1) or (d-2) may be substituted with

10 halo, Cj.aalkyl, Cj4alkyloxy, Cjsalkylcarbonyl, haloC;.salkylcarbonyl or

arylcarbonyl;

R* is hydrogen, hydroxy, Ciealkyl, Cealkyloxy, Ci.ealkyloxyCi.alkyl,
Ci.salkyloxycarbonylCyealkyl, CjgalkylcarbonyloxyC;.salkyl, Czalkenyl,
15 amino, mono- or di(C;4alkyl)amino, mono- or di(Cjalkyl)aminoCy.ealkyl or
aryl;
or R* and R? may be taken together to form a bivalent radical of formula

20 «(CHz)-CH;-A4-CH,- (e-1)  or _CH=CH-CH=CH- (¢-2)

with t being an integer of 0, 1 or 2 and A4 being CHy, O, S, NR™ or N[C(=O)R8b]
and wherein each hydrogen in said formula (e-1) or (e-2) may be substituted
with halo, C;j4alkyl, C4alkyloxy, C;4alkylcarbonyl, haloC;_salkylcarbonyl or

25 arylcarbonyl;

or X-R! and R? may be taken together to form a tricyclic heterocycle of formula
(o]

h-2)
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with R'® and R!” being Cy.alkyl or forming together =0 .
R’ and R® each independently are hydrogen, C;4alkyl or Cj_alkyloxy;

5 R’ and R® each independently are hydrogen; C;alkyl optionally substituted with
cyano, Cjgalkyloxy, Cjsalkylthio, amino, mono-or di(Cj4alkyl)amino or a

radical of formula

R

Ag As 1)

with As and Ag each independently being CH,, NR"®or 0;
10
R’, R™ and R™ each independently are hydrogen, formyl or C;_4alkyl;

R®, R3 and R®® each independently are hydrogen or C;alkyl;

15 R’ is hydrogen, hydroxy, C;4alkyloxy, carboxylC).alkyloxy, C;4alkyloxycarbonyl-
Calkyloxy, Cy4alkenyloxy, Csalkynyloxy or arylCi4alkyloxy;

RY s hydrogen, carboxyl or Cy4alkyl;
20 R is hydrogen; C;.alkyl optionally substituted with cyano, C)_salkyloxy, C;.alkyl-
S(=0)-, aryl or Het’; Cpaalkyloxy; Cygalkenyl; arylCpqalkenyl;
Het’C, 4alkenyl; Cy4alkynyl; Het’Coqalkynyl, arylCyqalkynyl; Cs. 6cycloalky1

aryl; naphthyl or Het’;

25 R7 is  Cpsalkyl, arylCi4alkyl, aryl, arylcarbonyl, Cj4alkylcarbonyl,
Cjialkyloxycarbonyl or C_salkyloxycarbonylC;_salkyl;

R® is hydrogen, Cj4alkyl or C;alkylcarbonyl;

30 RM is Ci4alkyl optionally substituted with aryl or Het*; polyhaloCj4alkyl or
C,.4alkenyl optionally substituted with aryl or Het*;

R is C)4 alkyl;

35 Het' and Het® each independently are a heterocycle selected from pyrrolyl, furanyl,
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thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, pyridyl, pyrimidinyl,
pyrazinyl, pyridazinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrothienyl,
tetrahydropyrimidinyl, imidazolidinyl, oxazolidinyl, thiazolidinyl, piperidinyl,
hexahydropyrimidinyl, piperazinyl, hexahydropyridazinyl, —morpholinyl,
thiomorpholinyl triazolyl, tetrazolyl, pyrrolyl, pyrazolyl, benzopyrrolyl,
benzofuranyl, benzothienyl, benzimidazolyl, benzoxazolyl, benzothiazolyl,
benzotriazolyl, indolyl, indazolyl, benzodioxanyl, quinolinyl, 2-oxo-1,2-
dihydro-quinolinyl, imidazopyridinyl, dihydropyrrolyl or dihydroisoxazolyl,
said heterocycle optionally being substituted with one, two or three substituents
each independently selected from O, S, halo, formyl, amino, hydroxy, cyano,
Ciaalkyl, hydroxyC,4alkyl, carboxyC;4alkyl, carbamoylC;4alkyl,
carbamoylCj4alkoxy, Cjsalkyloxy, Cj4alkylcarbonyl, C;.salkyloxyC;4alkyl,
cyanoCp4alkyl, di(Cj4alkyl)aminoC;4alkyl, -OCONH,, C;alkoxyC,4alkyl,
aryl, Het’C.4alkyl , polyhaloC4alkyl, C; cycloalkyl or arylC, alkenyl;

Het® is a monocyclic or bicyclic heterocycle selected from pyrrolyl, furanyl, thienyl,

imidazolyl, oxazolyl, thiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl,
benzopyrrolyl, benzofuranyl, benzothienyl, benzimidazolyl, benzoxazolyl,
benzothiazolyl, quinolinyl, 2-oxo-1,2-dihydro-quinolinyl, pyrrolidinyl,
tetrahydrofuranyl, tetrahydrothienyl, imidazolidinyl, oxazolidinyl,
thiazolidinyl, piperidinyl, hexahydropyrimidinyl, piperazinyl,
hexahydropyridazinyl or a radical of formula

Az

o
'S

with A7 or Ag each independently being selected from CH, or O;

(g-1),

each of said monocyclic or bicyclic heterocycles may optionally be substituted
with one, two or three substituents each independently selected from halo,
hydroxy,C;4alkyl, C;4alkyloxy, C;4alkylcarbonyl or polyhaloC,4alkyl;

Het* is a monocyclic heterocycle selected from pyrrolyl, furanyl, thienyl, imidaiolyl,

oxazolyl, thiazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, said
heterocycle optionally being substituted with one, two or three substituents
each independently selected from halo, hydroxy, Cj4alkyl, C,salkyloxy,
C4alkylcarbonyl or polyhaloC.salkyl;
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Het’ is pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, pyrrolyl, thienyl, furanyl,
imidazolyl, thiazolyl, oxazolyl, tetrazolyl, piperidinyl, morpholinyl or
pyrrolidinyl;

aryl is phenyl optionally substituted with one, two or three substituents each
independently selected from halo; hydroxy; carboxyl; cyano; formyl; acetyl;
nitro; amino; mono- or di(C;4alkyl)amino; C;4alkylcarbonylamino; mono- or
di(Cy.4alkyl)aminocarbonylamino; Cj4alkyl-S(=0),-NH-; Het’(=S)-S-C)qalkyl
; Crsalkyloxy; sulfamoyl; (C;4alkyl)sulfamoyl; arylsulfamoyl; Het*sulfamoyl;
0-P=0R"; C,alkyl optionally substituted with halo, hydroxy, cyano, nitro,
formyl, amino, mono- or di(Cj4alkyl)amino, C;.salkyloxycarbonyl,
Cisalkyloxy, Ci.salkyloxyCi¢alkyloxy, Cyealkenyloxy, Cj.salkylcarbonyloxy,
Ci.salkyloxycarbonylthio, N-hydroxyimino, phenyl or Het’; C,galkenyl
optionally substituted with halo, hydroxy, cyano, nitro, formyl, amino, mono-
or di(Cj4alkyl)amino, Cj.salkyloxycarbonyl, C;ealkyloxy, Ci.salkylcarbonyl,
C.salkylcarbonyloxy, N-hydroxy-imino, phenyl or Het’; C,.galkynyl optionally
substituted with halo, hydroxy, cyano, formyl, amino, mono- or di(Ci.
salkyDamino,  Cpealkyloxycarbonyl,  Cjealkyloxy, Cjsalkylcarbonyl,
Ci-salkylcarbonyloxy, N-hydroxy-imino, phenyl or Het’; phenyl; phenyloxy;
phenyl(C4alkyl)thioCj4alkyl; (Cs)cyclohexylthioCi4alkyl or isoxazolinyl
optionally substituted by C;alkyloxycarbonyl or morpholinylC,.4alkyl

provided that

5,6,7,8-tetrahydro-3-iodo-4-phenoxy-1-phenyl-2(1 H)quinolinone;
3-iodo-6-methyl-4-phenoxy-2(1 H)-pyridinone;
2-[(3,5,6-trifluoro-1,2-dihydro-2-oxo0-4-pyridinyl)amino]benzoic acid;
1,2-dihydro-6-hydroxy-2-oxo0-4-(2-phenylethyl)-3-pyridinecarbonitrile;
1,2-dihydro-6-hydroxy-2-oxo-4-(4-pyridinylmethyl)-3-pyridinecarbonitrile;
4-[(4-bromophenyl)methoxy]-3,5-diodo-1-methyl-2(1H)-pyridinone;
4-[(4-bromophenyl)methoxy]-1,2-dihydro-1-methyl-2-oxo-3-pyridinecarboxylic
acid; 1,2-dihydro-6-methyl-2-oxo0-4-(phenylthio)-3-pyridinecarboxylic acid and the
alkyl-4-arylthio-1,2-dihydro-5-methyl-6-methyl-2-ox0-3-pyridine carboxylate
3-bromo-4-[[[2-(3,4-dimethoxyphenyl)ethyl]Jamino Jmethyl-2(1 H)quinolinone;
3-iodo-7-methoxy-1-methyl-4-phenoxy-2(1 H)quinolinone;
1-ethyl-3-iodo-7-methoxy-4-phenoxy-2(1 H)quinolinone;
3-iodo-7-methoxy-4-(4-methoxyphenoxy)-1-methyl-2(1 H)quinolinone;
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1-ethyl-3-iodo-7-methoxy-4-(4-methoxyphenoxy)-1-methyl-2(1 H)quinolinone;
3-iodo-7-methoxy-4-(3-methoxyphenoxy)-1-methyl-2(1H)quinolinone;
1-ethyl-3-iodo-7-methoxy-4-(3-methoxyphenoxy)-1-methyl-2(1 H)quinolinone;

3-iodo-7-methoxy-4-phenoxy-2(1 H)quinolinone;
4-(3-chloro-4-methoxyphenoxy)-3-iodo-7-methoxy-2(1 H)quinolinone;
3-iodo-4-phenoxy-2(1 H)quinolinone;

3-iodo-4-phenoxy-1-phenyl-2(1 H)quinolinone;
3-iodo-4-(4-methylphenoxy)-2(1 H)quinolinone;
3-iodo-4-(4-methoxyphenoxy)-2(1 H)quinolinone;

are not included.

2. Compounds as claimed in claim 1 wherein

Q

is halo; Crsalkyl; Cisgalkyloxy; CisalkyloxyCigalkyl, Cjgalkylthio;
Cy.galkylthioC,_galkyl; Ci.salkylcarbonyl; Ci.salkyloxycarbonyl;
Ci.6alkyl-S(=0)-; Cjalkyl-S(=0),-; hydroxyCjalkyl; polyhaloCigalkyl;
Ci.salkyloxycarbonylCy¢alkyl; CjealkyloxyC.salkyloxycarbonyl; C,galkenyl
optionally substituted with halo, hydroxy, cyano, formyl, Cj¢alkyloxy,
Ci¢alkylcarbonyl, Cgalkyloxycarbonyl, Cjgalkylcarbonyloxy, N-hydroxy-
imino or aryl; Cjealkynyl optionally substituted with halo, hydroxy, cyano,
formyl, Ci.salkyloxy, Ci.¢alkylcarbonyl, Ci.salkyloxycarbonyl, Ci.
salkylcarbonyloxy, N-hydroxy-imino or aryl; Csgcycloalkyl optionally
substituted with Cjualkyl; cyano; carboxyl; formyl; R’RN-C(=0O)-;
R’R®N-C(=0)-C.salkyl; N-hydroxy-imino; N-C)_salkyloxy-imino; aryl; aryloxy;
arylthio; arylCyealkyl; arylcarbonyl; arylC,salkyloxycarbonyl; Cjsalkyl
substituted with both hydroxy and aryl; Het'; Het'oxy; Het'thio; Het'Cy.galkyl;
Het'carbonyl; Het'C;.galkyloxycarbonyl; Cjealkyl-P(OR")=0 or Cjsalkyl-
P(O-Cy.6alkyl-0)=0;

X is a bivalent radical of formula

-(CH)p- (a-1) or
-(CH)g-Z-(CHa),- (2-2);
wherein p is an integer of value 1 to 5;
q is an integer of value 0 to 5;
r is an integer of value 0 to 5;
Zis 0, S, NR’, C(=0), S(=0), S(=0),, CHOR", CH=CH,
CH(NR'R®) or CF;
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and wherein each hydrogen atom may be replaced by C;.4alkyl or
hydroxyC,_4alkyl;

R! is Cjecycloalkyl, aryl or a monocyclic or bicyclic heterocycle selected from

5 pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, pyrrolyl, thienyl, furanyl,

imidazolyl, thiazolyl, oxazolyl, benzopyrrolyl, benzofuranyl, benzothienyl,
benzimidazolyl, benzothiazolyl, benzoxazolyl, or a radical of formula

S 0
(CHéx:@— (b-1) or (CHz’)n:@_ (b-2)
S \0

with n being an integer of 1 or 2,

10 said monocyclic or bicyclic heterocycle or said radical of formula (b-1) or (b-2)
optionally being substituted with one, two or three substituents each
independently selected from halo, hydroxy, Cj4alkyl, C;.alkyloxy,
C;.salkylcarbonyl, polyhaloC;4alkyl or phenyl;

15 R?* and R’ each independently are selected from hydrogen; halo; formyl; cyano;
azido; hydroxy; oxiranyl; amino; mono- or di(C;4alkyl)amino; formylamino;
R¥R®N-C(=0)-; R>-N=C(R!%)-; Cy.salkenyl optionally substituted with one or
two substituents each independently selected from halo, hydroxy, cyano,
formyl, Ciealkyloxy, Cjealkylcarbonyl, Ci.salkyloxycarbonyl, Ci.

20 salkylcarbonyloxy, N-hydroxy-imino, aryl or Het’; Cyealkynyl optionally
substituted with one or two substituents each independently selected from halo,
hydroxy, cyano, formyl, Cysalkyloxy, Ci.salkylcarbonyl, C;.¢alkyloxycarbonyl,
C;.¢alkylcarbonyloxy, N-hydroxy-imino, aryl or Het?; Cj_salkyloxy; hydroxyC;.
salkyloxy; aminoCj_galkyloxy; mono- or di(C;.4alkyl)aminoC,.alkyloxy; Ci.

25 galkylcarbonyl; arylcarbonyl; Het*carbonyl; Cy.¢alkyloxycarbonyl;

' Ci¢alkylcarbonyloxy; aryl; aryloxy; arylCealkyloxy; arylthio; arylCi.
calkylthio; mono- or di(aryl)amino; Het’; Het’oxy; Het’thio; Het’C;_salkyloxy;
Het*Cy.galkylthio; mono- or di(Het*)amino; Cs¢cycloalkyl; Cs.¢cycloalkyloxy;
Cs¢cycloalkylthio; Cj.galkylthio; hydroxyCigalkylthio; aminoC;.salkylthio;

30 mono- or di(C,4alkyl)aminoC,.galkylthio; C;.¢alkyl optionally substituted with
one or two substituents each independently selected from halo, hydroxy, cyano,
Crsalkyloxy, Cigalkylthio, hydroxyCi.salkyloxy, Ci.salkyloxyCisalkyloxy,
Ciealkylcarbonyl, C,galkylcarbonyloxy, aminocarbonyloxy, mono- or
di(C,4alkyl)aminocarbonyloxy, C,salkyloxycarbonyl, C;.salkyloxycarbonylC;.
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galkyloxy, CjealkyloxycarbonylCj.alkylthio, aryl, Het’, aryloxy, arylthio,
arylC;¢alkyloxy, arylCi.salkylthio, Het’Calkyloxy, Het’Cy.alkylthio, C,.
salkyl-S(=0),-0xy, amino, mono- or di(Cjalkyl)amino, Cj.salkyloxy-
carbonylamino, C;salkyloxyCi ealkylcarbonylamino, mono- or di(aryl)amino,
mono- or di(arylC).4alkyl)amino, mono- or di(Ci4alkyloxyCi4alkyl)amino,
mono- or di(Cy4alkylthioC;4alkyl)amino, mono- or di(Het*C;4alkyl)amino,
RY.(C=0)-NH-, R“NH-(C=0)-NH-, R™.8(=0),-NH-, C,alkyl-P(O-
R)2=0, C;.¢alkyl-P(O-C.salkyl-0)=0 or a radical of formula
0

/N

N—— (C-1 ) or A2 Al_— (C"Z):

o]

with A; being CH; or N, and A, being CHp, NR", S or O, provided that when
A; is CH, then A, is other than CH,, said radical (c-1) and (c-2) being
optionally substituted with one or two substituents each independently selected
from H, C; alkyl, Cy.6 alkyloxy, hydroxy C,.4alkyl, C;. alkyloxycarbonyl, C;.
¢ alkyloxycarbonylCj4alkyl, aminoC,alkyl, carbonyl, hydroxy, cyano,
CONR'R!” with R!® and R'” being independently H or alkyl, mono or di(C;.
salkyl)aminoalkyl, 4-hydroxy-4-phenyl or 4-cyano-4-phenyl;

or R? and R® may be taken together to form a bivalent radical of formula
-(CHy)-CH-A3-CHj- (d-1) or -CH=CH-CH=CH- (d-2)

with t being an integer of 0, 1 or 2 and A3 being CHa, O, S, NR™ or N[C(=0)R*] and
wherein each hydrogen in said formula (d-1) or (d-2) may be substituted with
halo, Cj4alkyl, Cjsalkyloxy, Cj4alkylcarbonyl, haloC;salkylcarbonyl or
arylcarbonyl;

R* is hydrogen, hydroxy, Cjgalkyl, Cjealkyloxy, C;.salkyloxyCi.salkyl,
CealkyloxycarbonylC;¢alkyl, Cj.alkylcarbonyloxyCjealkyl, C,salkenyl,
amino, mono- or di(Cj4alkyl)amino, mono- or di(Cj4alkyl)aminoC; alkyl or
aryl;

or R* and R® may be taken together to form a bivalent radical of formula
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-(CH,)-CH>-A4-CH;- (e-1) or CH=CH-CH=CH- (e-2)

with t being an integer of 0, 1 or 2 and A4 being CH,, O, S, NR™ or N[C(=O)R8b]

and wherein each hydrogen in said formula (e-1) or (e-2) may be substituted

5 with halo, C;alkyl, C;4alkyloxy, Cjsalkylcarbonyl, haloC;jalkylcarbonyl or
arylcarbonyl;

R’ and R® each independently are hydrogen, C;4alkyl or C;4alkyloxy;

10 R and R* each independently are hydrogen; C;4alkyl optionally substituted with
cyano, Cjaalkyloxy, Cj4alkylthio, amino, mono-or di(C;4alkyl)amino or a
radical of formula

R4

Ag As (f-1)

with As and Ag each independently being CH,, NR" or O;
15
R’ R™ and R"® each independently are hydrogen, formyl or C;4alkyl;

R® R% and R®® each independently are hydrogen or C;_alkyl;

20 R’ is hydrogen, hydroxy, C;4alkyloxy, carboxylC)alkyloxy, C;4alkyloxycarbonyl-
Ciaalkyloxy, Cy.4alkenyloxy, Cy4alkynyloxy or arylC;4alkyloxy;

RYis hydrogen, carboxyl or C;_4alkyl;
25 R is hydrogen; C)4alkyl optionally substituted with cyano, Cjalkyloxy, C;_alkyl-
S(=0),-, aryl or Het’; Cigalkyloxy; Coaalkenyl; arylCy4alkenyl;
Het’C 4alkenyl; Coqalkynyl; Het’Coqalkynyl, arylC,4alkynyl; Csecycloalkyl;

aryl; naphthyl or Het’;

30 R% is Cjgalkyl, arylCalkyl, aryl, arylcarbonyl, Cj4alkylcarbonyl,
Ciaalkyloxycarbonyl or C4alkyloxycarbonylC.4alkyl;

RBis hydrogen, C;4alkyl or C,_4alkylcarbonyl;

35 RM™ is Cjualkyl optionally substituted with aryl or Het*; polyhaloCy4alkyl or
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C,4alkenyl optionally substituted with aryl or Het*;
15 .
R” is Cy4 alkyl;

Het' and Het”® each independently are a heterocycle selected from pyrrolyl, furanyl,

o

thienyl, imidazolyl, oxazolyl, thiazolyl, pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrothienyl, imidazolidinyl,
oxazolidinyl, thiazolidinyl, piperidinyl, hexahydropyrimidinyl, piperazinyl,
hexahydropyridazinyl, benzopyrrolyl, benzofuranyl, benzothienyl,

10 benzimidazolyl, benzoxazolyl, benzothiazolyl, quinolinyl or 2-o0xo-1,2-
dihydro-quinolinyl, said heterocycle optionally being substituted with one, two
or three substituents each independently selected from halo, hydroxy, C;alkyl,
Ciualkyloxy, Ci4alkylcarbonyl or polyhaloC;.salkyl;

15 Het® is a monocyclic or bicyclic heterocycle selected from pyrrolyl, furanyl, thienyl,
imidazolyl, oxazolyl, thiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl,
benzopyrrolyl, benzofuranyl, benzothienyl, benzimidazolyl, benzoxazolyl,
benzothiazolyl, quinolinyl, 2-oxo-1,2-dihydro-quinolinyl, pyrrolidinyl,
tetrahydrofuranyl, tetrahydrothienyl, imidazolidinyl, oxazolidinyl,

20 thiazolidinyl, piperidinyl, hexahydropyrimidinyl, piperazinyl,
hexahydropyridazinyl or a radical of formula

As,
(;[ 2 g,
i

with A7 or Ag each independently being selected from CH; or O;

each of said monocyclic or bicyclic heterocycles may optionally be substituted
25 with one, two or three substituents each independently selected from halo,

hydroxy,Cj4alkyl, C;4alkyloxy, Cj4alkylcarbonyl or polyhaloC;4alkyl;

Het* is a monocyclic heterocycle selected from pyrrolyl, furanyl, thienyl, imidazolyl,

oxazolyl, thiazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, said

30 heterocycle optionally being substituted with one, two or three substituents

each independently selected from halo, hydroxy, Cjsalkyl, C4alkyloxy,
C4alkylcarbonyl or polyhaloC, 4alkyl;
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Het’ is pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, pyrrolyl, thienyl, furanyl,
imidazolyl, thiazolyl or oxazolyl;

aryl is phenyl optionally substituted with one, two or three substituents each
independently selected from halo; hydroxy; carboxyl; cyano; formyl; nitro;
amino; mono- or di(Cjqalkyl)amino; Cj4alkylcarbonylamino; mono- or
di(Cy4alkyl)aminocarbonylamino; C;4alkyl-S(=0),-NH-; Cj¢alkyloxy; Ci.
salkyl optionally substituted with halo, hydroxy, cyano, formyl, amino, mono-
or di(C4alkyl)amino, Ci.¢alkyloxycarbonyl, C.salkyloxy,
Ci.galkyloxyCy.alkyloxy, Ci.salkylcarbonyloxy, N-hydroxy-imino, phenyl or
Het’; Cyalkenyl optionally substituted with halo, hydroxy, cyano, formyl,
amino, mono- or di(Cj4alkyl)amino, C;.galkyloxycarbonyl, Cjsalkyloxy, Ci.
calkylcarbonyl, Cj.ealkylcarbonyloxy, N-hydroxy-imino, phenyl or Het’;
C,.¢alkynyl optionally substituted with halo, hydroxy, cyano, formyl, amino,
mono- or di(Cj4alkyl)amino, Cj.ealkyloxycarbonyl, Ci.salkyloxy, Ci.
salkylcarbonyl, C,galkylcarbonyloxy, N-hydroxy-imino, phenyl or Het’;
phenyl or phenyloxy;

3. Compounds as claimed in claim 1 wherein

Q is halo, C, _salkyl or C,.¢alkenyl ;

X is (a-2) with q and r being 0 and Z being O, S or SO;

R, is aryl;

R, is selected from formyl; Cy.calkyloxycarbonylalkyl; Het?; Het’Cealkyl; Cy
¢alkylthio; Cyealkyl optionally substituted with one or two substituents each
independently selected from hydroxy or halo;

R; is selected from formyl; C;ealkyl optionally substituted with one or two
C-salkyloxy;

R4 is hydrogen.
4, Compounds as claimed in any one of claims 1 and 3 wherein Q is iodo.
5. Compounds as claimed in any one of claims 1 to 4 wherein Q is iodo, X-R; is

a 3,5-dimethylphenylthio or a 3,5-dimethylphenyloxy and R, is a hydroxymethyl or
a N-morpholinomethyl, or a 3-phenylproyl or a furan-2-yl-methylthiomethyl.
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6. Compounds as claimed in any one of claims 1 to 5 wherein Q is iodo, X-R is

a 3-(2-cyano-vinyl)-5-iodophenyloxy or 5-bromo-3-(2-cyano-vinyl) and R; is ethyl.

7. Compounds as claimed in any one of claims 1 to 4 wherein the compounds
are 242, 255, 43, 264, 124, 249, 298, 326, 133, 241, 253, 306, 328, 46, 105,234, 254,
256, 272, 284, 296, 319, 83, 88, 108, 109, 115, 277, 286, 299, 45, 85, 86, 231, 244,
297,250, 257, 307, 324, 81, 92, 140, 143, 217, 221, 230, 232, 245, 309, 321, 322, 31,
218,222,314, 8, 99, 121, 219, 233, 280, 551, 470, 375, 483, 547, 606,618, 662, 694,
700, 709, 713 of table 1.

8. The use of a compound as claimed in anyone of claims 1 to 7 for the
manufacture of a medicine for the treatment of subjects suffering from Human

Immuno Deficiency Virus infection.

9. A pharmaceutical composition comprising a pharmaceutically acceptable
carrier and a therapeutically active amount of a compound as defined in anyone of

claims 1 to 8.

10. A process for preparing a pharmaceutical composition as defined in claim 7,
characterized in that a therapeutically effective amount of a compound as defined in
anyone of claims 1 to 5 is intimately mixed with a pharmaceutically acceptable

carrier.

11. | The combination of a compound of formula (I) as defined in claim 1 and

other antiretroviral compounds.

12. A product containing (a) a compound of formula (I) as defined in claim 1 and
(b) another antiretroviral compound as a combined preparation for simultaneous,

separate or sequential use in anti-HIV treatment.
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13. A pharmaceutical composition comprising a pharmaceutically acceptable
carrier and as active ingredients (a) a compound of formula (I) as defined in claim 1

and (b) another antiretroviral compound.



	Abstract
	Bibliographic
	Description
	Claims

