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HIV REPLICATION JNHIBITING PYRIMIDINES 

The present invention concerns the use of pyrimidine derivatives having Human 

5 Immunodeficiency Virus. (IIlV) replication inhibiting properties. It also relates to a 

novel group of pyrimidine derivatives, their use as a· medicine, their processes for 

preparation and pharmaceutical compositions comprising them. 

EP-0,834,507 discloses substituted diamino 1,3,5-triazine derivatives having HIV 

10 replication inhibiting properties. The present compounds differ from the known 1,3,5-

triazines by structure and by their improved HIV replication inhibiting properties. 

The present invention is concerned with the use of compounds of formula (I) 

Lx;ytr-</R2

)n I N "{' ~~3 (I) 
Y AP a1=a2 

Q 

15 the N-oxides, the phannaceutically acceptable addition salts, quaternary amines and the 

stereochemically isomeric forms thereof, wherein 

-a1=a2-a3=a4
- represents a bivalent radical of formula 

-CH=CH-CH=CH- _ (a-1); 

-N=CH-CH=CH- (a-2); 

20 -N=CH-N=CH- (a-3); 

-N=CH-CH=N-

-N=N-CH=CH-

(a-4); 

(a-5); 

n is 0, 1, 2, 3 or 4; and in case -a1=a2-a3=a4
- is (a-1), then n may also be 5; 

R1 is hydrogen, aryl, formyl, C1-6alkylcarbonyl, C1-6alkyl, Ct-6alkyloxycarbonyl, 

25 C1-6alkyl substituted with fonnyl, C1-6alkylcarbonyl, C1-6alkyloxycarbonyl, 

C l-6alkylcarbonyloxy; C l-6alkyloxyC l-6alkylcarbonyl substituted with 

C1-6alkyloxycarbonyl; and 

each R2 independently is hydroxy; halo, C1-6alkyl optionally substituted with cyano or 

-C(=O)R6, C3_7cycloalkyl, C2-6alkenyl optionally substituted with one or more 

30 halogen atoms or cyano, C2-6alkynyl optionally substituted with one or more halogen 

atoms or cyano, C1-6alkyloxy, Ct-6alkyloxycarbonyl, carboxyl, cyano, nitro, amino, 

mono- or di(C1-6alkyl)amino, polyhalomethyl, polyhalomethyloxy, 
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polyhalomethylthio, -S(=O)pR6, -NH-S(=O)pR.6, -C{=O)R6, -NHC(=O}H, 

-C(=O)NHNH2, -NHC(=O)R6;-C(=NH)R6 or a radical of fomiula 

y'A (c) 

B-/( 
wherein each A independently is N, CH or CR6; 

5 Bis NH, 0, S orNR6
; 

p is 1 or 2; and 

R6 is methyl, amino, mono- or dimethylamino or polyhalomethyl; 

Lis C1.10alkyl, C2-1oalkenyl, C2.1oalkynyl, C3.7cycloalkyl, whereby each of said aliphatic 

group may be substituted with one or two substituents independently selected from 

10 * C3_7cycloalkyl, 

* indolyl or isoindolyl, each optionally substituted with one, two, three or four 

substituents each independently selected from halo, C1-6alkyl, hydroxy, 

C1-6alkyloxy, cyano, aminocarbonyl, nitro, amino, polyhalomethyl, 

polyhalomethyloxy and C l-6alkylcarbonyl, 

15 . * phenyl, pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl, wherein each of said 

aromatic rings may optionally be substituted with one, two, three, four or five 

substituents each independently selected from the substituents defined in R2; or 

L:is -X-R3 wherein 

: R3 is phenyl, pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl, wherein each of said 

20 aromatic rings may optionally be substituted with one, two, three, four or five 

substituents each independently selected from the substituents defined in R2; and 

Xis -NR1-, -NH-NH-, -N=N-, -0-, -C(=O)-, -CHOH-, -S-, -S(=O)- or-S(=Oh-; 

Q represents hydrogen, C1-6alkyl, halo, polyhaloC1-6alkyl or -NR4R5
; and 

R4 and R5 are each independently selected from hydrogen, hydroxy, C1-12alkyl, 

25 C1-12alkyloxy, C1-12alkylcarbonyl, C1-12alkyloxycarbonyl, aryl, amino, mono- or 

di(C1-12alkyl)amino, mono- or di(C1-12alkyl)aminocarbonyl wherein each of the 

aforementioned C1•12alkyl groups may optionally and each individually be 

substituted with one or two substituents each independently selected from hydroxy, 

C1.6alkyloxy, hydroxyC1.6alkyloxy, carboxyl, C1-6alkyloxycarbonyl, cyano, amino, 

30 imino, mono- or di(C1-6alkyl)amino, polyhalomethyl, polyhalomethyloxy, 

polyhalomethylthio, -S(=O)pR6, -NH-S(=O)pR.6, -C(=O)R6, -NHC(=O)H, -

C(=O)NHNH2, -NHC(=O)R6,-C(=NH)R6, aryl and Het; or 

R4 and R5 taken together may form pyrrolidinyl, piperidinyl, morpholinyl, azido or 

mono- or di(C1-12alkyl)aminoC1-4alkylidene; 

35 Y represents hydroxy, halo, C3_7cycloalkyl, C2.6alkenyl optionally substituted with one 
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or more halogen atoms, C2-6alkynyl optionally substituted with one or more halogen 

atoms, C1-6alkyl substituted with cyano or-C(=O)R6
, C1-6alkyloxy, C1-6alkyloxy-

carbonyl, carboxyl, cyano, nitro, amino, mono- or di(C1-6alkyl)amino, polyhalo-

methyl, polyhalomethyloxy, polyhalomethylthio, -S(=O)pR6, -NH-S(=O)pR6, 
6 . 6 6 

-C(=O)R , -NHC(=O)H, -C(=O)NHNH2, -NHC(=O)R ,-C(=NH)R or aryl; 

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

independently selected from halo, C1-6alkyl, C3_7cyc1oalkyl, C1-6alkyloxy, cyano, 

nitro, polyhaloC1-6alkyl and polyhaloC1_6alkyloxy; 

Het is an aliphatic or aromatic heterocyclic radical; said aliphatic heterocyclic radical is 

10 selected from pyrrolidinyl, piperidinyl, homopiperidinyl, piperazinyl, morpholinyl, 

tetrahydrofuranyl and tetrahydrothienyl wherein each of said aliphatic heterocyclic 

radical may optionally be substituted with an oxo group; and said aromatic hetero­

cyclic radical is selected from pyrrolyl, furanyl, thienyl, pyridinyl, pyrimidinyl, 

pyrazinyl and pyridazinyl wherein each of said aromatic heterocyclic radical may 

15 optionally be substituted with hydroxy; 

for the manufacture of a medicine for the treatment of subjects suffering froin mv 
(Human Immunodeficiency Virus) infection. 

The present invention also relates to a method of treating warm-blooded animals 

20 suffering from IIlV (Human Immunodeficiency Virus) infection. Said method 

comprises the administration of a therapeutically effective amount of a compound of 

formula (I) or a N-oxide form, a pharmaceutically acceptable addition salt ora 

stereochemically isomeric form thereof_ in admixture with a pharmaceutical carrier. 

25 This invention also relates to novel compounds having the formula 

RI 
I CR2)q 

L~YNIL~b2 I 4N biJ ~ 
y 'bJ R2a 

(I-a) 

Q 

the N-oxides, the pharmaceutically acceptable addition salts, quaternary amines and the 

stereochemically isomeric forms thereof, wherein 

-b1=b2-C(R2a)=b3-b4= represents a bivalent radical of formula 

30 -CH=CH-C(R21)=CH-CH= (b.:-1); 

-N=CH-C(R2a)=CH-CH= (b-2); 

-CH=N-C(R2a)=CH-CH= (b-3); 

-N=CH-C(R21)=N-CH= (b-4); 
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-N=CFI-C(R2a)=CH-N= (b-5); 

-CH=N.;.C(R 2a)=N'"CH= (b-6); 

-N=N-C(R2a)=CH-CH= (b-7); 

q is 0, l, 2; or where possible q is 3 or 4; 
S R1 is hydrogen, aryl, formyl, C1-6alkylcarbonyl, C1-6alkyl, C1-6alkyloxycarbonyl, 

C1-6alkyl substituted with fortnyl, C1-6alkylcarbonyl, C1.;6alkyloxycarbonyl, 

C1~6alkylcarbonyloxy; C1-6alkyloxyC1-6alkylcarbonyl substituted with 

C 1-6alkyloxycarbonyl; 

R2
a is cyano, aminocarbonyl, mono- or di(methyl)aminocarbonyl, C1~6alkyl substituted 

10 with cyano, aminocarbonyl or mono- or di(methyl)aminocarbonyl, C2.6alkenyl 

substituted with cyano, or C2.6alkynyl substituted with cyano; 

each R2 independently is hydroxy, halo, C1-6alkyl optionally substituted with cyano or 

-C(=O)R6, C3_7·cycloalkyl, C2-6alkeny1 optionally substituted with one or more 

halogen atoms or cyano, C2-6alkynyl optionally substituted with one or more halogen 

15 atoms or cyano, C1-6alkyloxy, C1-6alkyloxycarbonyl, carboxyl, cyano, nitro, amino, ·. 

mono- or di(C1-6alkyl)aniino, polyhalomethyl, polyhalomethyloxy, 

polyhalomethylthio, -S(=O)pR6
, -NH-S(=O)pR6

, -C(=O)R6
, -NHC(::Q)H, 

-C(=O)NHNH2, -NHC(=O)R6,-C(=NH)R6 or a radical of formula 

L~ (c) 
~ 

20 wherein each A independently is N, qi or CR6
; 

B is NH, 0, S or NR6
; 

p is 1 or 2; and 

R6 is methyl, amino, mono- or dimethylamino or polyhalomethyl; 

Lis C1•10alkyl, C2.10alkenyl, C2-1oalkynyl, C3.7cycloalkyl, whereby each of said aliphatic 

25 group may be substituted with one or two substituents independently selected from 

* C3.7cycloalkyl, 

* indolyl or isoindolyl, each optionally substituted with one, two, three or four 

substituents each independently selected from halo, C1-6alkyl, hydroxy, 

C1-6alkyloxy, cyano, aminocarbonyl, nitro, amino, polyhalomethyl, 

30 polyhalomethyloxy and C1-6alkylcarbonyl, 

* phenyl, pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl, wherein each of said 

aromatic rings may optionally be" substituted with one, two, three, four or five 

substituents each independently selected from the substituents defined in R2; or 

Lis -X-R3 wherein 
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R3 is phenyl, pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl, wherein each of said 

· aromatic rings may optionally be substituted with one, two, three, four or five 

substituents each independently selected from the substituents defined in R2; and 

X is-NR1-, -NH-NH-, -N=N-, -0-, -C(=O)-, -CHOH-, -S-, -S(=O)- or-S(=Oh-; 

5 Q represents hydrogen, C1-6alkyl, halo, polyhaloC1-6alkyl or -NR4R~; and 
R4 and R5 are each independently selected from hydrogen, hydroxy, Cb12alkyl, 

C1-12alkyloxy, C1-12alkylcarbonyl, C1-12alkyloxycarbonyl, aryl, amino, mono- or 

di(C1-12alkyl)amino, mono- or di(C1-12alkyl)aminocarbonyl wherein each of the 

aforementioned C1_12alkyl groups may optionally and each individually be 

10 substituted with one or two substituents each independently selected from hydroxy, 

C1-6alkyloxy, hydroxyC1_6alkyloxy, carboxyl, C1-6alkyloxycarbonyl, cyano, amino, 
imino, mono- or di(C1-6alkyl)amino, polyhalomethyl, polyhalomethyloxy, 

polyhalomethylthio, -S(=O)pR6, -NH-S(=O)pR6, -C(=O)R6, -NHC(=O)H, 

-C(=O)NHNH2, -NHC(=O)R6,-C(=NH)R6
, aryl and Het; or 

15 R4 and RS taken together may form pyrrolidinyl, piperidinyl, morpholinyl, azido or 
mono- or di(C1-12alkyl)aminoC14alkylidene; 

Y represents hydroxy, halo, C3_7cycloalkyl, C2-6alkenyl optionally substituted with one 

or more halogen atoms, C2-6alkynyl optionally substituted with one or more halogen 
atoms, C1-6alkyl substituted with cyano or -C(=O)R6, C1-6alkyloxy, 

20 C1-6alkyloxycarbonyl, carboxyl, cyano, nitro, amino, mono- or di(C1-6alkyl)amino, 

polyhalomethyl, polyhalomethyloxy, polyhalomethylthio, -S(=O)pR6, 

-NH-S(=O)pR6, -C(=O)R6
, -NHC(=O)H, -C(=O)NHNH2, -NHC(=O)R6,-C(=NH)R6 

or aryl; 

aryl is phenyl or phenyl substituted with one, two, three, four or five substituents each 
25 independently selected from halo, C1-6alkyl, C3_7cycloalkyl, C1-6alkyloxy, cyano, 

nitro, polyhaloC1-6alkyl and polyhaloC1-6alkyloxy; 

Het is an aliphatic or aromatic heterocyclic radical; said aliphatic heterocyclic radical is 

selected from pyrroliclinyl, piperidinyl, homopiperidinyl, piperazinyl, morpholinyl, 

tetrahydrofuranyl and tetrahydrothieny1 wherein each of said aliphatic heterocyclic 

30 radical may optionally be substituted with _an oxo group; and said aromatic hetero­

cyclic radical is selected from pyrrolyl, furanyl, thienyl, pyridinyl, pyrimidinyl, 

pyrazinyl and pyridazinyl wherein each of said aromatic heterocyclkradical may 

optionally be substituted with hydroxy. . 

35 As used herein C 1-6alkyl 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 methyl, ethyl, 

propyl, 1-methylethyl, butyl, pentyl, hexyl, 2-methylpropyl, 2-methylbutyl and the like; 
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C1-1oalkyl as a group or part of a group defines straight or branched chain saturated 

hydrocarbo~ radicals having from 1 to 10 carbon atoms such as the groups defined for 

C1-6alkyl and heptyl, octyl, honyl, decyl and the like; C1-12alkyl as a group or part of a 

group defines straight or branched chain saturated hydrocarpon radicals having from 1 

5 to 12 carbon atoms such as the groups defined for C1-1oalkyl and undecyl, dodecyl and 

the like; C14alkylidene defines straight or branched chain sati.irateci bivalent 

hydrocarbon radicals having from 1to4 carbon atoms such.as methylene, 1,2-ethane­

diyl or 1,2-ethylidene, 1,3-propanediyl or 1,3-propylidene, 1,4-butanediyl or 

1.4-butylidene and the like; C3_7cycloalkyl is generic to cyclopropyl, cyclobutyl, 

10 cyclopentyl, cyclohexyl and cycloheptyl; C2_6alkenyl defines straight and branched 

chain hydrocarbon radicals having from 2 to 6 carbon atoms containing a double bond 

such as ethenyl, propenyl, butenyl, pentenyl, hexenyl and the like; C2_10alkenyl defines 

straight and branched chain hydrocarbon radicals having from 2 to 10 carbon atoms 

containing a double bond such as the groups defined for C2-6alkenyl and heptenyl, 

15 octenyl, nonenyl, decenyl and the like; C2-6alkyrtyl defines straight and branched chain 

hydrocarbon radicals having from 2 to 6 carbon atoms containing a triple bond such as 

ethynyl, propynyl, butynyl, pentynyl, hexynyl and the like; C2~10alkynyl defines straight 

and branched chain hydrocarbon radicals having from 2 to 10 carbon atoms containing 

a triple bond such as the groups defined for C2-6alkynyl and heptynyl, octynyl, nonynyl, 

20 decynyl and the like. · · 

25 

As used herein befor.e, the term{=O) forms a carbonylmoiety when attached to a 

carbon atom, a sulfoxide group when attached once to a sulfur atom, and a sulfonyl 

group when attached twice to a sulfur 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; polyhaloC1-6alkyl as a group or part of a 

30 group is defined as mono- or polyhalosubstituted C1_6alkyl, for example, the groups 

defined in halomethyl, 1,1-difluoro-ethyl and the like. In case more than one halogen 

atoms are attached to an alkyl group within the definition of polyhalomethyl or 

polyhaloC1-6alkyl, they may be the same or different. 

35 Het is meant to. inc~ude all the possible isomeric forms of the heterocycles mentioned in 

the definition of Het, for instance, pyrrolyl also includes 2H-pyrrolyl. 
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The Het radical may be attached to the remainder of the molecule of formula (I) or (I-a) 

through any ring carbon or heteroatom as appropriate. Thus, for example, when the 

heterocycle is pyridinyl, it may be 2-pyridinyl, 3-pyridinyl or 4-pyridinyl. 

5 When any variable (eg. aryl, R2
, R6 etc.) occurs more than one time in any constituent, 

each definition is independent. 

10 

Lines drawn into ring systems from substituents indicate that the bond may be attached 

to any of the suitable ring atoms. 

It will be appreciated that some of the compounds of formula (I) or (I-a) 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. 

15 The term "stereochemically isomeric forms" as used hereinbefore defines all the 

possible stereoisomeric forms which the compounds of formula (I) or (I-a), and their N­

oxides, addition salts, quaternary amines or physiologically functional derivatives may 

possess. Unless otherwise mentioned or indicated, the chemical designation of 

compounds denotes the mixture of all possible stereochemically isomeric forms, said 

20 mixtures containing all diastereomers and enantiomers of the basic molecular structure 

as well as each of the individual isomeric forms of formula (I) or (I-a) and their N­

oxides, salts, solvates or 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 l % of the other isomers. In particular, stereogenic centers may have the R- or S-

25 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) or (I-a) are obviously intended to be embraced within 

the scope of this invention. 
30 

For therapeutic use, salts. of the compounds of formula (I) or (I-a) are those wherein the 

counterion is pharmaceutically acceptable. However, salts of acids and bases which are 

not pharmaceutically acceptable may also find use, for example, in the· preparation or 

purification of a pharmaceutically acceptable compound. All salts, whether pharmaceu-

35 tically 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 
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forms which the compounds of formula (I) -or (I-a) are able to form. The 

pharmaceu~ically 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, 

5 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, benzenesulfonic, p-toluenesulfonic, cyclamic, salicylic, 

p-aminosalicylic, pamoic and the like acids. 
10 

Conversely said salt forms can be converted by treatment with an appropriate base into 

the free base form. 

The compounds of fo~ula C:p or (I-a) containing an acidic proton may also be 

15 converted into their non-toxic metal or amine addition salt forms by treatment with 

appropriate organic and inorganic bases. Appropriate base salt forms comprise, for 

example, the ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium, 

sodium, potassium, magnesium, calcium salts and the like, salts with organic bases, e.g. 

the benzathine, N-methyl-D-glucamine, hydrabamine salts, and salts with amino acids -

20 such as, for example, arginine, lysine and the like. 

25 

The tenil addition salt as used hereinabove also comprises the solvates which the . 

compounds of formula (I) or (I-a) as well as the salts thereof, are able to form. Such 

solvates are for example hydrates, alcoholates and the like. 

Some of the compounds of formula (I) or (I-a) may also exist in their tautomeric form. 

Such forms although tiot explicitly indicated in the above formula are intended to be 

included within the scope of the present invention. 

30 Whenever used hereinafter, the term "compounds of formula (I)" or "compounds of 

formula (I-a)" is meant to include also the N-oxides, the pharmaceutically acceptable 

acid addition salts, quaternary amines and all stereoisomeric forms. 

A special group_ of compounds contains those compounds of formula (I) wherein R 1 is 

35 hydrogen, acyl, fonnyl, C1-6alkylcarborlyl~ C1-6alkyl, C1-6alkyloxycarbonyl, C1 ... 6alkyl 

substituted with formyl, C1-6alkylcarbonyl, C1-6alkyloxycarbonyl. 

Another special group of compounds contains those compounds of formula (I) wherein 

one or more of the following restrictions apply : 
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i) -a1=a2-a3=a4
- is a radical of formula (a-1); 

ii) R1 is hydrogen; 

iii) nis 1; 

PCT/EP99/07417 

iv) R2 is cyano, preferably in the para position relative to the -NR 1- group; 

5 v) Y is cyano, -C(=O)NH2 or a halogen, preferably a halogen; 

vi) Q is hydrogen or -NR4R5 wherein R4 and R5 are preferably hydrogen; 

vii) Lis -X-R3 wherein Xis preferably NR1
, 0 or S, most preferably Xis NH, and R3 is 

substituted phenyl with C1.6alkyl, halogen and cyano as preferred substituents. 

10 Still another special group of compounds contains those compounds of formula (I-a) 

wherein R1 is hydrogen, aryl, formyl, C1-6alkylcarbonyl, C1-6alkyl, C1-6alkyloxy­

carbonyl, C1-6alkyl substituted with formyl, C1-6alkylcarbonyl, C1-6alkyloxycarbonyl. 

Another special group of compounds contains also those compounds of formula (I-a) 

15 wherein one or more of the following restrictions apply : 

20 

i) -b1=b2-C(R28)=b3-b4= is a radical of formula (b-1); 

ii) 

iii) 

iv) 

v) 

vi) 

q isO; 

R2a is cyano or-C(=O)NHi, preferably R28 is cyano; 

Y is cyano, -C(=O)NH2 or a halogen, preferably a halogen; 

Q is hydrogen or -NR4R5 wherein R4 and R5 are preferably hydrogen; 

L is -X-R 3 wherein X is preferably NR 1, 0 or S, most preferably X is NH, and R3 is 

substituted phenyl with Ci-6alkyl; halogen and cyano as preferred substituents. 

An interesting group of compounds are those compounds of formula (I) or (I-a) wherein 

25 Lis -X-R3 wherein R3 is 2,4,6-trisubstituted phenyl, each substituent independently 

selected from chloro, bromo, fluoro, cyano or C14alkyl. 

30 

Also interesting are those compounds of formula (I) or (I-a) wherein Y is chloro or 

bromo and Q is hydrogen or amino. 

Particular compounds are those compounds of formula (I) or (I-a) wherein the moiety in 

the 2 position of the pyrimidine ring is a 4-cyano-anilino group. 

Preferred compounds are those compo~cls_ of formula (I) or (I-a) wherein the moiety in 

35 the 2 position of the pyrimidine ring is a 4-cyano-anilino group, Lis -X-R3 wherein R3 

is a 2,4,6-trisubstituted phenyl, Y is a halogen and Q is hydrogen or NH2. 

Most preferred compounds are : 
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4-[[ 4-amino-5-chloro-6-[ (2,4,6-trimethylphenyl)amino ]-2-pyrimidinyl]amino ]- , 

benzonitril_e; 

4-[[5-chloro-4-((2,4,6-trimethylphenyl)amino]-2-pyrimidinyl]amino]benzonitrile; 

4-[[5-bromo-4-( 4-cyatio-2,6-dimethylphenoxy) .. 2-pyrimidinyl]amino ]benzonitrile; 

5 4-[[ 4-amino-5-chloro-6-[ ( 4-cyano-2,6-dimethylphenyl)amirio ]-2-pyrimidinyl]amino ]­

benzonitrile; 

4~[[5-bromo-6-((4-cyano-2,6-dimethylphenyl)amino]-2-pyrimidinyl]amino]­

benzonitrile; 

4-[[4-amino-5-chloro-6-(4-cyano-2,6-dimethylphenyloxy)-2-pyrimidinyl]amino]-

10 benzonitrile; and 

4-[[4-amino-5-bromo-6-(4-cyano-2,6-dimethylphenyloxy)-2-pyrimidinyl]amino]­

benzonitrile; the N-oxides, the pharmaceutically acceptable addition salts, quaternary 

amines and the stereochemically isomeric forms thereof. 

15 In general, compounds of formula (I-a) can be prepared by reacting art intermediate of 

formula (II) wherein W1 is a suitable leaving group such as, for example, a halogen, 

hydroxy, 1:rlflate, tosylate, thiomethyl, methylsulfonyl, trifluoromethylsulfonyl and the 

like, with an amino derivative of formula (III) optionally wider solvent-free conditions 

orin a reaction-inert solvent such as~ for example, ethanol, l-methyl-2-pyrrolidinone, 

20 · N,N-dimethylformamide, 1,4-dioxane, tetrahydrofuran, dimethyl sulfoxide, tetraline, 

sulfolane, acetonitrile an4 the like, under a reaction-inert atmosphere such as, for 

example, oxygen free argon or nitrogen, and optionally in the presence of an acid such 

as, for example, 1 N hydrochloric acid in diethyl ether or the like. This reaction can be 

25 

30 

. WI 

~y 
Q 

(II) (III) (I-a) 

In this and the following preparations, the reaction products may be isolated from the 

reaction medium and, if necessary, further purified aecording to methodologies 

generally known in the art such as, for. example, extraction, crystallization, distillation, 

trituration and chromatography. 

The compounds of formula (I-a) wherein L is a radical of formula -NR 1-R3
, said 

compounds being represented by formula (l-a-1), can be prepared by reacting an 
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intermediate of formula (N) wherein W2 is a suitable leaving group such as, for 

example, a halogen or a triflate, with an intermediate of formula (V) under solvent-free 

conditions or in an appropriate solvent such as, for example, ethanol, 1-methyl-2-

pyrrolidinone, N,N-dimethylformamide, 1,4-dioxane, tetrahydrofuran, dimethyl 

5 sulfoxide, tetraline, sulfolane, acetonitrile and the like, under a reaction'.""inert 

atmosphere such as, for example, oxygen free argon or nitrogen, and optionally in the 

presence of an acid such as, for example, 1 N hydrochloric acid in diethyl ether. This 

reaction can be performed at a temperature ranging between 50 °C and 250 °C. 
RI . RI RI 

2 I I CR\ RI 3 I I I CR\ 

I N b4 ~ I N J4 ) 
w~YNl(1o/b2 + H-k-R3 ;-N~YNl(Yb2 

y ~ '-b3 R2a y ~ '-b3~R2a 

Q Q 

(IV) (l-a-1) 

10 The compounds of formula (I-a) wherein Lis a radical of formula -O-R3
, said 

compounds being represented by formula (l-a-2), can be prepared by reacting an 

intermediate of formula (IV) wherein W2 is a suitableJeaving group such as, for 

example a halogen or a triflate, with an intermediate of formula (VI) in an appropriate 

solvent such as, for example, 1,4-dioxane, dimethyl sulfoxide, tetraline, sulfolane and 

15 the like under a reaction-inert atmosphere such as, for example, oxygen free argon or 

nitrogen, and in the presence of a base such as, for example, sodium hydride, potassium 

hydride, sodium hydroxide or the like. This reaction can be performed at a temperature 

ranging between 50 °C and 250 °C. 
RI 

w2~YJ.Y."1fi. • 
N b4 .&I 

y '-b3~R2a 
H-O-R3 

Q 

(IV) (VI) (l-a-2) 

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

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

The compounds of formula (I-a) may be converted to the corresponding.N-oxide forms 

following art-known procedures for converting a trivalent nitrogen into its N-oxide 

25 form. Said N-oxidation reaction may generally be carried out by reacting the starting 

material of formula (I-a) 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; 
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appropriate organic peroxides may comprise peroxy acids such as, for example; 

benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid, e.g. 

3-chlorobenrenecarboperoxoic· acid, peroxoalkanoic acids, e.g. peroxoacetic· acid, 

alkylhydroperoxides, e.g. t.butyl hydro-peroxide. Suitablesolvents·are, for example, 

5 water, lower alcohols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones, e.g. 

2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtt1res of such 

solvents. 

For instance, the compounds of formula.(I-a) wherein Q is a halogen may be converted . 

10 to the corresponding compounds wherein Q is -NR4H using NHiR4 as a reagent in a 

reaction inert solvent such as, for example, 1,4-dioxane and the like, optionally in the 

presence of a suitable base such as, for example, triethylamine or N,N-diisopropylethyl­

amine or the like. In case R4 contains a hydroxy moiety, it may be convenient to 

perform the above reaction with a protected form of NH2R
4 whereby the hydroxy 

15 moiety bears a suitable protecting group P being, for instance, a trialkylsilyl group, and 

subsequently removing the protective group according to art-known methodologies. 

Some of the.compounds of formula (I-a) and some of the intermediates in the present 

invention may contain an asymmetric carbon atom. Pure stereochemically isomeric 
: . . 

20 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, liquid chromatography and the like methods. Enarttiomers can be 

obtained from racemic mixtures by first converting said racemic mixtures with suitable 

25 resolving agents such as, for example, chiral acids, to mixtures of diastereomeric salts 

or compounds; then physically separating said mixtures of diastereoineric salts or 

compounds by, for example, selective crystallization or chromatographic techniques, 

e.g. liquid chromatography and the like methods; and finally converting said separated 

diastereomeric salts or compounds into the corresponding enantiomers. Pure 

30 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 tlie enantiomeric forms of the compounds of 

35 formula (I-a) and intermediates involves liquid chromatography, in particular liquid 

chromatography using a chiral stationary phase. 

Some of the intermediates and starting materials are known compounds and may be 
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commercially available or may be prepared according to art-known procedures. 

Intermediates of formula (Il) wherein Lis -X-R3
, said intermediates being represented 

by formula (Il-1) can be prepared by reacting a pyrimidine derivative of formula (VII) 

5 wherein each W 1 is as defined previously, with HXR.3 (VIll) in a reaction inert solvent 

such as,.for example, 1,4-dioxane, 2-propanol or the like, and in the presence of a base 

such as, for example, triethylamine or N,N-diisopropylethylamine or the like. Different 

regio-specific isomers may be formed and can be separated from one another using 

suitable separation techniques such as, for example, chromatography. 

10 

w~~yw' + --R' ~R'-)~~yw' 
Q Q 

(VII) (VIII) (11-1) 

Intermediates of formula (IV) can be prepared by reacting an intermediate of formula 

(VII-a) wherein W2 is a suitable leaving group such as, for example, a halogen, with an 

intermediate of formula (IX) in a suitable solvent such as, for example, 1-methyl-2-

pyrrolidinone, 1,4-dioxane or the like, in the presence of an acid such as, for example, 1 

15 N hydrochloric acid in diethyl ether. This reaction can be performed at a temperature ·~ 

ranging between 50 °C and 250 °C. 
~ ~ 

2 2 I J,./R2)q w2 N ~ hi!./R2)q 

w x;:Nyw H,...Nl(1J··b2 ~y I. f'b2 
::..... N + b" )--...... ~ N b" ) 

y ~ 'b3~R2a y 'h3~R2a 
Q Q 

(VII-a) (IX) {IV) 

Alternatively, intermediates of formula (IV) can be prepared by reacting an 

intermediate of formula (X) with phosphorous oxychloride, triflic anhydride or a 

20 functional derivative thereofunder a reaction-inert atmosphere such as, for example, 

oxygen free argon or nitrogen. This reaction can be performed at a temperature ranging 

between 20 °C and 150 °C. 

(X) (IV) 
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Intermediates of formula (X) can be prepared by reacting an intermediate of formula 

(XI) or a f~nctional derivative thereof, with an intermediate of formula (IX). This 

reaction may be performed under solvent-free conditions or in an appropriate solvent 

such as, for example, diglyme, tetraline or the like under a reaction-inert atmosphere 

5 such as, for example, oxygen free argon or nitrogen, and optionally in the presence of a 

base such as, for example, sodium hydride, potassium hydride or the like. This reaction 

can be performed at a temperature ranging between 100 °C and 250 °C. 

H°li'('CH, + 

YT 
Q 

(XI) (IX) (X) 

Intermediates of formula (X) can· also be prepared by reacting an intermediate of· 

10 formula (XII), wherein W2 is a suitable leaving· group and Y and Q are as defined for a 

compound of formula (I-a), with an intermediate of formula (XIII) in an appropriate 

solvent such as , for example, ethanol, or the like, and in the presence of a base such as, 

for example, sodium ethoxide or the like, under a reaction-inert atmosphere such as, for 

example, oxygen free argon or nitrogen. The reaction can be performed at a 

15 temperature ranging between 20 °C and 125 °C. 

0 0 
II II 

2
.,..c, ,.c, 

w 1 Q 
+ 

(XIl) (XIIl) (X) 

A convenient way of preparing an intermediate of formula (IV) wherein Y is a bromine 

or chloro atom, said intermediates being represented by formula (IV-1), involves the 

introduction of a bromine or chloro atom to an intermediate of formula (XIV), wherein 

20 W2 is as previously defined, using N-bromosuccinimide or N-chlorosuccinimide in a 

reaction-inert solvent such as, for example, chloroform, carbon tetrachloride or the like. 

This reaction can be performed at a temperature ranging between 20 °C and 125 °C. 
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(IV-1) 

Analogous to the conversion of compounds of formula (I-a) wherein Q is a halogen to 

compounds of formula (I-a) wherein Q is· -NHR4
, the intermediates of formula (TI), (IV) 

and (VII) can also be converted. 

The compounds of formula (I-a) 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-a) may be 

10 converted into the corresponding diastereomeric salt forms by reaction with a suitable 

chiral acid. Said diastereomeric salt forms are subsequently separated, for exampie, 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-a) involves liquid chromatography using a chiral stationary phase. Said 

15 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. 
20 . 

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. 

25 Functional groups which it is desirable to protect include hydroxy, amino and 

carboxylic acid. Suitable protecting groups for hydroxy include trialky~~ilyl 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 C1•6alkyl 

30 or benzyl esters. 



;•• 

W000/27825 PCT/EP99/07417 

-16-

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

reaction s~p. 

The use of protecting groups is fully described in 'Protective Groups in Organic 

5 Chemistry', edited by J W F McOmie, Plenum Press (1973), and 'Protective Groups in 

Organic Synthesis' 2nd ed~tio:r:i, T W Greene & PG M Wutz, Wiley Interscience (1991) .. 

The compounds of formula (I) and (I-:a) show antiretroviral properties, in particular 

against Human Immunodeficiency Virus _(HIV), which is the aetiological agent of 

10 Acquired Immune Deficiency Syndrome (AIDS) in hrimans. 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 

15 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 infection further has also . 

20 been associated with peripheral neuropathy, progressive generalized lymphadenopathy 

(POL) and AIDS-related complex (ARC). 

The present compounds also show activity against HIV-1 strains that have acquired 

resistance to art-known non-nucleoside reverse transcriptase inhibitors. They also have 

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

Due to their antiretroviral properties, particularly their anti-HIV properties, especially 

th.cir anti-HIV-1-activity, the compounds of formula (I) or (l-a), their N-oxides, 

pharmaceutically acceptable addition salts, quaternary amines and stereochemically 

30 isomeric forms thereof, are useful in the treatment of individuals infected by HIV and 

for the prophylaxis of these infections. 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 

35 present invention, especially conditions associated with mv and other pathogenic 

retroviruses, include AIDS, AIDS-related complex (ARC), progressive generalized 

lymphadenopathy (POL), as well as chronic CNS diseases caused by retroviruses, such 

as, for example HIV mediated dementia and multiple sclerosis. 
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The compo~nds 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 

5 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 acbp.inistration purposes. As appropriate 

10 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 acceptable 

carrier, which carrier may take a wide variety of forms depending on the form of 

15 preparation desired for administration. These pharmaceutical compositions are : 

desirable in unitary dosage form suitable, particularly, for administration orally, · 

rectally, percutaneously, or by parenteralinjection. 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 

20 oral liquid preparations such as suspensions, syrups, elixirs, emulsions and solutions; or 

solid carriers such as starches, sugars, kaolin, diluents, lubricants, binders, 

disintegrating agents and the like in the case of powders, pills, capsules, and tablets. 

Because of their ease in administration, tablets and capsules represent the most 

advantageous oral dosage unit forms, in which case solid pharmaceutical carriers are 

25 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 

30 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 
a •• •• 

suitable wetting agent, optionally combined with suitable additives of any nature in 

35 minor proportions, which additives do not introduce a significant deleterious effect on 

the skin. Said additives may facilitate the administration to the skin and/or may be 
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helpful for preparing the desi!ed compositions. These compositions inay be 

administered· in various ways, e.g., as a transdennal patch, as a spot-on, as an ointment. 

To aid solubility of the compounds of formula (I-a), suitable ingredients, e.g. 

5 cyclodextrins, may be included in the compositions~· Appropriate cyclodextrins are· a-, 

13-. 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 l-6alkyl, particularly methyl, ethyl or isopropyl, e.g. randomly methylated 13-CD; 

hydroxyC1-6alkyl, particularly hydroxyethyl, hydroxy-propyl or hydroxybutyl; 

10 carboxyC1-6alkyl, particularly carboxymethyl or carboxy-ethyl; C1-6alkylcarbonyl, 

15 

particularly acetyl. Especially noteworthy as complexants and/or solubilizers are 13-CD, 

randomly methylated 13-CD, 2,6-dimethyl-13-CD, 2-hydroxyethyl-:13-CD, 2-hydroxyethyl­

y-CD, 2-hydroxypropyl-y-CD and (2-carboxym.ethoxy)propyl-13-CD, and in particular 2-

hydroxypropyl-13-CD (2-HP-13-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. 

20 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 l'er 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 

25 (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 

30 obtainable by melt-extruding a mixture comprising a compound of formula (I-a) and an 

appropriate water-soluble polymer and subsequently milling said meJt.;.extruded 

mixture. Said particles can then be formulated by conventional techniques into 

pharmaceutical dosage forms such as tablets and capsules~ 

35 Said particles consist of a solid dispersion comprising a compound of formula (I-a) and 

one or more pharmaceutically acceptable water-soluble polymers. The preferred 
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technique for preparing solid dispersions is the melt-extrusion process comprises the 

following s_teps : 

a) mixing a compound of formula (I-a) and an appropriate water-soluble polymer, 

b) optionally blending additives with the thus obtained mixture, 

5 c) 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 

10 less than 1500 µm, preferably less than 400 µm, more preferably less than 250 µm and 

most preferably less than 125 µm. 

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 1to5000 

15 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 

20 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® (Rohm GmbH, 

Germany) and hydroxypropyl methylcelluloses. 

25 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 a., p or y cyclodextrins or the phannaceutically 

acceptable derivatives thereof: 
30 

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 1-6alkyl, hydi"oxyC 1-6alkyl, 

carboxy-C1-6alkyl or C1-6alkyloxycarbonylC1-6alkyl or mixed ethers thereof. In 

35 particular such substituted cyclodextrins are ethers wherein the hydrogen of one or 
more cyclodextrin hydroxy groups is replaced by C1_3alkyl, hydroxyC24alkyl or 

carboxyC1-2alkyl or more in particular by methyl, ethyl, hydroxyethyl, hydroxypropyl, 

hydroxybutyl, carboxy-methyl or carboxyethyl. 
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Of particular utility are the f3-cyclodextrin ethers, e.g. dimethyl-f3-cyclodextrin as 

described in Drugs of the Future, Vol. 9, No. 8, p. 577-578 by M. Nogradi, (1984) and 

polyethers, e.g. hydroxypropyl fi-cyclodextrin and hydroxyethyl fi-cyclodextrin, being 

5 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 fi-cyclodextrin an propylene oxide and 

may have a MS value of about 0.125 to 10, e.g. about 0.3 to 3. 

10 A more novel type of substituted cyclodextrins is sulfobutylcyclodextrines. 

The ratio of the compound of formula (I-a) over cyclodextrin may vary widely. For 

example ratios of 11100 to 100/1 may be applied. Interesting ratios of active ingredient 

over cyclodextrin range from about 1/10 to 10/l. More interesting ratios of active 

15 ingredient over cyclodextrin range from about 1/5 to 5/1 ... 

It may further be convenient to formulate the compounds of formula (I-a) 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 ofless than 1000 nm. 

20 Useful surface modifiers ~believed to include those which physically adhere to the 

surface of the compound of formula (I-a) but do not chemically bond to said 

compound. 

Suitable surface modifiers can preferably be selected from known organic and inorganic 

25 pharmaceutical excipients. Such excipients include various polymers, low molecular 

weight oligomers, natural products and surfactants. Preferred surface modifiers include 

nonionic and anionic surfactants. 

Yet another interesting way of formulating the compounds of formula (I-a) involves a 

30 pharmaceutical composition whereby the compounds of formula (I-a) are incorporated 

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. 

35 Said beads comprise a central, rounded· or spherical core, a coating film of a hydrophilic 

polymer and a compound of formula (I-a) and a seal-coating polymer layer. 

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

5 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 

10 carrier. Examples of such unit dosage forms are tablets (including scored or coated 

tablets), capsules, pills, powder packets, wafers, suppositories, injectable solutions or 

suspensions and the like, and segregated multiples thereof. 

Those of skill in the treatment of IIlV-infection could determine the effective daily 

15 amount from the test results presented here. In general it is contemplated that an 

effective daily amount would be from 0.01 mg/kg to 50 mg/kg body weight, more 

preferably from 0.1 mg/kg to 10 mg/kg body weight. It may be appropriate to. 

administer the required dose as two, three, four or more sub-doses at appropriate 

intervals throughout the day. Said sub-doses may be formulated as unit dosage forms, 

20 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) or (I-a) used, the particular condition being treated, the severity of the 

25 condition being treated, the age, 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 depending on the response of the treated subject and/or 

depending on the evaluation of the physician prescribing the compounds of the instant 

30 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 formula (I) or 

(I-a) can be used as a medicine. Thus, the present invention also relates to a product 

35 containing (a) a compound of formula (I) or (I-a), and (b) another antiretroviral 

compound, as a combined preparation for simultaneous, separate or sequential use in 

anti-InV treatment. The different drugs may be combined in a single preparation 

together with pharmaceutically acceptable carriers. Said other antiretroviral 
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compounds may be known antiretroviral compounds such as nucleoside reverse 

transcriptase inhibitors, e.g. zidovudine (3 '-azido-3' -deoxythymidine, AZT), 

didanosine (dideoxy inosine; ddl), zalcitabine (dideoxycytidine, ddC) or lamivudin·e 

(3'-thia-2'-3'-dideoxycytidine, 3TC) and the like; non..;nucleoside reverse transciptase 

5 inhibitors such as suramine, pentamidine, thymopentin, castanospennine, dextran 

(dextran sulfate), foscamet-sodium (trisodilim phosphono formate), nevirapine 

(11-cyclopropyl-5,l l-dihydro-4-methyl-6H-dipyrido[3,2-b : 2' ,3 '"-e ][ l ,4]diazepin-6-

one)~ tacrine (tetrahydroamirioacridine) and the like; compounds of the TIBO 

(tetrahydro-imidazo[4,5,l-jk] [1,4 ]-benzodiazepine-2(1H)-one and thione ),;.type e.g. 

10 (S)-8-chloro-4,5,6, 7-tettahydro-5-methyl-6-(3-methyl-2-butenyl)imidazo-

[ 4,5, l-jk][ l ,4 ]benzodiazepine-2(1H)-thione; compounds of the a.-APA (O:.-anilino 

phenyl acetamide) type e.g. cx.-[(2-nitro-phenyl)amino]-2,6-dichlorobenzene,..acetamide 

and the like; TAT~inhibitors, e.g. R0-5-3335 and the like; protease inhibitors e.g. 
. . . 

indinavir, ritanovir, saquinovir and the like; or immunomodulating agents, e.g. 

15 levamisole and the like. The compound of formula (I) or (I-a) can also be combined 

with another compound of formula (I) or (I-a). 

The following examples are intended to illustrate the present invention. 

20 Experimental part 

A.· Preparation of the intermediate compounds 

Example Al 

Reaction under argon atmosphere. A solution of 2,4,6-trimethylbenzenamine 

(0.00461 mol) in l,4~dioxane (5 ml) was added to a solution of 5-bromo-2,4-dichloro-

25 pyrimidine (0.00439 mol) in 1,4-dioxane (5 ml). N,N-bis(l-methylethyl)ethanamine 

(0.00548 mol) was added. The reaction mixture was stirred ~nd refluxed for 20 hours. 

The solvent was evaporated. The residue was dissolved in ethyl acetate, washed with a 

saturated aqueous sodium bicarbonate solution, water and brine, dried with sodium 

sulfate, filtered, and the solvent was evaporated. The residue was purified by column 

30 chromatography over silica gel (eluent: 1:5, 1:2 and 1:1CH2Ch: hexane). Two pure 

fraction groups were collected and their solvent was evaporated, yielding 0.35 g (24%) 

of 5-bromo-4-chloro-N-(2,4,6-trimethylphenyl)-2-pyrimidinamine (interm. 1) and 0.93g 

(65%) of 5-bromo-2-chloro-N-(2,4,6-trimethylphenyl)-4-pyriinidinamine (inteim. 2). 
.. . .. 

ExampleA2 

35 a) 4-Hydroxy-5-chloro-2-methylthiopyrimidine (0.0156 mol) and 4-aminobenzonitrile 

(0.078-mol) were combined as a melt and stirred at 180-200°C for 6 hours. The 

reaction mixture was cooled, and triturated sequentially with boiling CH2Cli and 
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CH3CN to obtain 95% pure compound, which was dried, yieldingJ.27 g (33%) of 

4-[(5-chlo~-4-hydroxy-2-pyrimidinyl)amino]benzonitrile (interm. 3; mp. >300°C). 

b) POCh (10 ml) was added to intermediate (3) (0.0028 mol). The flask was equipped 

with a condenser and heated to 80°C for 35 minutes. The material was quenched on ice 
5 and allowed and the resulting precipitate was collected and washed with water (50 ml). 

The sample was. dried. A fraction· thereof was further purified by column chromato­
graphy. The pure fractions were collected and the solvent was evaporated, yielding 

4-[ ( 4,5-dichloro-2-pyrimidinyl)amino ]benzonitrile (interm. 4 ). 

c) The mixture of intermediate (4) (0.0132 mol) in tetrahydrofuran (75 ml) and CH2Ch 

10 (10 ml) was stirred for 15 min. HCI in diethyl ether (0.0145 mol) was added slowly, 
and the mixture was stirred for 5 minutes. The solvent was removed under reduced 
pressure, yielding 3.98 g of 4-[(4,5-dichloro-2-pyrimidinyl)amino]benzonitrile 
monohydrochloride (interm. 5). 

ExampleA3. 

15 a)2,4,5,6-tetrachloropyrimidine (0.0134 mol), 1,4-dioxane (30 ml), 2,4,6-trim_ethyl 

aniline (0.0134 mol), and N,N-bis(l-methylethyl)ethanamine (0.0136 mol) were added 
to a flask under argon and stirred at 55 °C for 16 hours. The solvent was evaporated, ··• 
and the residue was dissolved in CH2C}i, then purified by column chromatography over 
silica gel (eluent: CH2Ch/hexane 1/4, and 1/2). The desired fractions were collected 

20 and their solvent was evaporated, yielding 0.15 g 4,5,6-trichloro-N-{2,4,6-trimethyl­
phenyl)-2-pyrimidinamine (interm. 6) and 3.15 g 2,5,6-trichloro-N-(2,4,6-trimethyl­

phenyl)-4-pyrimidinamine (interm. 7). 

b) A mixture of intermediate 7 (0.00474 mol) in NH3, (2.0 Min 2-propanol; 20 ml) was 
heated in a pressure vessel at 75-80°C for 40 hours. The temperature was increased to 

25 110-115°C. The solvent was evaporated to produce 1.85 g of residue. The sample was 
heated with NH3, (0.5 Min 1,4-dioxane; 20 ml) at 125°C for 18 hours. The solvent 

was evaporated, yielding 1.7 g of a mixture of two isomers, i.e. 2,5-dichloro-N4-(2,4,6-
trimethylphenyl)-4,6-pyrimidinediamine (intenn. 8) and 5,6-dichloro-N4-(2,4,6-
trimethylphenyl)-2,4-pyrimidinediamine (interm. 9). 

30 Example A4 

a) A mixture of 4-[(l,4-dihydro-4-oxo-2-pyrimidinyl)amino]benzonitrile, (0.12 mol) in 

POCh (90 ml) was stirred and refluxedunder Argon for 20 minutes. The reaction 
mixture was slowly poured onto 750 ml ice/water, and the solid was separated by 

filtration. The solid was suspended in 500 ml water, and the pH of the suspension was 
35 adjusted to neutral by adding a 20% NaOH solution. The solid was again separated by 

filtration, suspended in 200 ml 2-propanone, and 1000 ml CH2Ch was added. The 



W000/27825 PCT/EP99/07417 

-24-

mixture was heated until all solid had dissolved. After cooling to.room temperature, · 

the aqueous layer was separated, and the organic layer was dried. During removal of · 

the drying agent by filtration, a white solid formed in the filtrate. Further cooling of the 

filtrate in the freezer, followed by filtration~ yielded 21.38 g (772%) of 4-[(4-chloro-2-

5 pyrimidinyl)amino)benzonitrile (inteim. 10). 

b) Intermediate (10) (0.005 mol), l-bromo-2,5-pyrrolidinedione (0.006 mol) and 

trichloromethane ( 10 ml) were combined in a sealed tube and heated at 100°C 

overnight. The reaction mixture was allowed to cool to room temperature. Silica gel 

(2 g) was added, and the solvent was evaporated. The residue was purified by flash 

10 column chromatography over silica gel (eluent: CH2Ch/hexanes 9/1); The pure 

fractions were collected and the solvent was evaporated, yielding 1.31 g (84.5%) of 

4-[(5-bromo-4-chloro-2-pyrimidinyl)amino)benzonitrile (interm. 11). 

ExampleA5 

To a flask under Argon was added 4-amino-2,5,6-trichloropyrimidine (0.08564 mol), 

15 4-amino-benzonitrile (0.1071 mol), l-methyl-2-pyrrolidinone (17 ml)' and HCl in 
. . 

diethylether (IM; 85.6 ml). The mixttire was placed in an oil bath at I30 °C under a 

stream of nitrogen until the ether was gone. An additional 10 ml of I-Iilethyl-2-

pyrrolidinone was added. The mixture was heated atl45 °C for 16 hours under argon. 

1,4-Dioxane was added. The mixture was refluxed, cooled, then filtered. The filtrate 

20 was evaporated. The residue was dissolved in CH2Ch, washed with 1·N NaOH, then 

filtered. The solid was dissolved in 2-propanone, evaporated onto silica gel, ·and 

chromatographed using I-3% 2-propanone in hexane as eluent. The pure fractions were 

collected and the solvent was evaporated, yielding 1.63 g (6.S%) of 4-[(4-amino-5,6-

dichloro-2-pyrimidinyl)amino Jbenzonitrile (interm. 12). 

25 B. Preparation of the final compounds 

Example Bl 

a) To a flask under argon containing intermediate (1) (0.00107 mol) was added ether. 

To this homogeneous solution was added HCI/diethylether (IM; 0.00109 mol). The 

solvent was evaporated and I,4-dioxane (35 ml) and 4-aminobenzonitrile (0.00322 mol) 

30 were added. The reaction mixture was stirred and refluxed for 4 days. The solvent was 

evaporated. The residue was dissolved in CH2Ch, washed with a saturated sodium 

bicarbonate solution, dried, filtered and_ the ~o~vent was evaporated to give 0.79 g of 

amber oil. The oil was purified by reverse phase HPLC. The desired fractions were 

collected and the solvent was evaporated, yielding residues 1 and 2. 

35 Residue I was purified by column chromatography over silica gel (eluent: 0 and 2% 

CH30H:CH2C}i). The pure fractions were colleeted and the solvent was evaporated, 
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yielding 0.0079 g (2.0%) of 4-[[5-chloro-2-[(2,4,6-trimethylphenyl)amino]-4-

pyrimidinyl)amino]benzonitrile (compound 1). 

Residue 2 was purified by column chromatography over silica gel (eluent: 0 and 2% 

CH30H:CH2C}z). The pure fractions were collected and the solvent was evaporated, 

5 yielding 0.0044 g (1.0%) of 4-[[5-bromo-2-[(2,4,6-trimethylphenyl)amino]-4-

pyrimidinyl]amino]benzonitrile (compound 2). 

b) To a flask containing intermediate 2 (0.00285 mol) was added ether. To this homo­

geneous solution was added HCI in diethyl ether (IM; 0.00855 mol). The solvent was 

evaporated and 1,4-dioxane (20 ml) was added. Finally, 4-aminobenzonitrile (0.00291 

10 mol) and 1,4-dioxane (15 ml) were added and the reaction mixture was stirred and 

refluxed for seven days. The solvent was evaporated, the residue dissolved in CH2Ch, 

washed with 1 M NaOH, and the solvent evaporated. The residue was dissolved in 

CH2Cli (10 ml) and the precipitate was filtered off and dried, yielding 0.15g (13%) of 

4-[[5-bromo-4-[ (2,4,6-trimethylphenyl)amino ]-2-pyrimidinyl)amino Jbenzonitrile 

15 (conip. 3). 

ExampleB2 

a) A 3:1 mixture of intermediate (8) and intermediate (9) [as prepared in example A3b] 

and 4-aminobenzonitrile (0.01422 mol) was heated in a pressure vessel at 180°C for 5 

hours. The sample was partitioned between CH2Ch and diluted NaHC03, dried over 

20 K2C03, filtered, and evaporated. CH3CN was stirred in, the resulting precipitate 

removed by filtration. The filtrate was further purified by reverse phase HPLC. ·The 

pure fractions were collected and the solvent was evaporated, yielding 0.17 g of 4-[[ 4-

amino-5-chloro-6-[(2,4,6-trimethylphenyl)amino]-2-pyrimidinyl]amino )benzonitrile 

trifluoroacetate (1:1) (comp. 4). 

25 Example B3 

HCl in diethylether (lM; 0.0045 mol) was added to a suspension of intermediate (4) 

(0.003 mol) in 1,4-dioxane (5 ml), stirred under argon in a sealable tube. The mixture 

was warmed to evaporate the diethylether, and 2,4,6-trimethylbenzenamine (0.009 mol) 

was added. The tube was sealed, and the reaction mixture was heated to 150°C for 12 

30 hours. The reaction mixture was allow~d to cool to room temperature. Sequentially, 

silica gel (2.2 g) and CH30H (50 ml) were added. After evaporating the .solvent, the 

residue was purified by flash chromatography (eluent gradient: CH2Ch:CH30H: 
~ -~ .. 

Nl40H 99.5: 0.45: 0.05 up to 99: 0.9: 0.1). The pure fractions were collected and the 

solvent was evaporated. The residue was dried, yielding 0.80 g (73.4%) of 4-[[5-

35 chloro-4-[ (2,4,6-trimethylphenyl)amino ]-2-pyrimidinyl]amino ]benzonitrile (comp. 5). 
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ExampleB4 · 

A mixture of intermediate (5) (0.0025 mol) and 2,6;.dibromo-4;.methylbenzenamine · 

(0.0075 mol) in 1,3-dioxane (5.0 ml) in a sealed tube under argon was heated and · 

stirred at 160°C for 16 holirs. The reaction mixture was concentrated by rotary 

5 evaporation onto silica gel (2.0 g). · The material was purified by flash chromatography 

(eluent 1:1 hexanes: CH2Ch; neat CH2Ch; 0.5%, 1% (10%N}40H inCH30H) in 

CH2Cli) for 90% purity. Recrystallization afforded 0.15 g (12.2%) of 4-[[5-chloro-4-

[ (2,6-dibromo-4-methylphenyl)amino ]-2-pyrimidinyl]amino ]benzonitrile (comp. 1 O; 

95 % purity). 

10 Example BS 

NaH (0.0075 mol; 60% suspension in oil} was added to a suspension of 2,4,6-trimethyl­

phenol (0.0075 mol) in 1,4-dioxane (5 ml) in a scalable tube under argon. The mixture 

was stirred for 15 minutes, and intermediate (4) (0.0025 mol) was added. The tube was 

sealed, and the reaction mixture was heated to 150°C for 15 hours. The reaction was 

15 allowed to cool to room temperature. After silica gel (2.0 g) was added, the ~olvent 

was evaporated. The residue was purified by flash column chromatography over silica 

gel (eluent gradient: CH2Ch: hexanes 9:1 up to 100:0; then CH2Ch:CH30H:N}40H 

100: 0: 0 up to 97: 2.7: 0.3). The pure fractions were collected and the solvent was 

evaporated. The residue was dried, yielding 0.73 g of (80.2%) 4-[[5-chloro-4-(2,4,6-

20 trimethylphenoxy)-2-pyrimidinyl]amino] benzonitrile (comp. 6). 

ExampleB6 

a) NaH, 60% suspension in oil (0.003 mol) and 1-methyl-2-pyrrolidinone (3 ml) were 

added to a suspension of 4-hydroxy-3,5-dimethylbenzonitrile (0.003 mol) in 1,4-dioxane 

(3 ml) in a sealable tube under argon. After the H2 had evolved, intermediate (11) 

25 (0.001 mol) was added. The tube was sealed and the reaction mixture was heated to 

160°C for 16 hours. The mixture was cooled to room temperature, transferred to a 

beaker and diluted with methanol (20 ml). Water (200 ml) was added dropwise. The 

aqueous mixture was extracted with CH2Ch/CH30H 90/10 (3 x 300 ml). The organic 

layer was separated, dried, filtered and adsorbed onto silica gel (1 g). The solvent was 

30 evaporated and the residue was purified by flash column chromatography over silica gel 

(eluent: CH2Ch/CH30H/NH40H from 100/0/0 to 98/1.8/0.2). The desired fractions 

were collected and the solvent was eva:eora~~· The residue· was triturated with hot 

CH3CN, filtered off, then dried, yielding 0.20 g (47.6%) of 4-[[5-bromo-4-(4-cyano-2,6-

dimethylphenoxy)-2-pyrimidinyl]amino ]benzonitrile · (comp. 17). 

35 b) n-Butyllithium (0.010 mol) was added to a solution of N-(l-methylethyl)-2-

propanamine (0.010 mol) in tetrahydrofuran (250 ml), stirred at 0°C. After stirring cold 
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for 30 min, compound (17) (0.005 mol) was added. The resulting mixture was stirred 

cold for 15 _min at which point ethyl 2-bromoethanoate (0.015 mol) was added and the 

temperature was allowed to rise to room temperature and the ~action inixture was 

stirred for 16 hours which drove the reaction to 50% completion. Quenched with 0.5 ml 

5 H20, the sample was concentrated by rotary evaporation onto silica gel, and purified by 

flash chrom_atography (Biotage ~lash 40M, eluting with 0, 0.5, 1 % (10% NILJOH in 

CH30H ) in CH2Ch) to give a white solid which was 1: 1 starting material A:product. 

Preparatory HPLC purification eluting into tubes containing 1 mmol NaHC03 effected 

final purification. Lyophilizedmaterial was taken up in water/CH2Ch (1:1 (50 ml 

10 total)) and separated. The aqueous phase was extracted 2 more times with 25 ml 

CH2Ch. The organic layers were combined and dried over sodium sulfate, filtered and 

rotary evaporated to white solid dried in vacuo at 65°C 18 hours. Yield: 0.33 g of 

Ao~ 
N~N~ 

/'b~~ 
(13%, white solid); mp. 185-190°C 

(comp. 59). 

c) Reaction under Ar flow~ NaH 60% (0.00600 mol) was stirred in tetrahydrofuran (20 

ml). Compound (17) (0.00476 mol) was added and the mixture was stirred for 15 min. 

15 Chloromethyl-2,2-dimethylpropanoate (0.00600 mol) was added and the reaction 

mixture was stirred for 16 hours at room temperature, then stirred and refluxed for 

4.5 hours, then cooled. Tetrahydrofuran (20 ml) was added. NaH 60% (0.00600 mol) 

and chloromethyl-2,2-dimethylpropanoate (0.00600 mol) were added and the resulting 

reaction mixture was stirred for 24 hours. The solvent was evaporated. The residue 

20 was dissolved in CH2Ch, washed with water, and the solvent was evaporated. The 

residue was purified by column chromatography over silica gel (eluent: CH2Ch/CH30H 

100/0 and 99.5/0.5). The desired fractions were collected and the solvent was 

evaporated. The residue was purified on the Gilson. This fraction was crystallized 

from 2-propanol, filtered off and dried. Yield: 0.60 g of 

(23.6%, white solid) (comp. 60). 

A~ 
N~ 

¢- I 

q~ 
0 

25 d) A suspension of compound (17) (0.0020 mol) in tetrahydrofuran (40 ml) was treated 

with 0.24 g of NaH in one portion. The effervescent mixture was stirred for 2 hours to 
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afford a bright yellow suspension. A solution of 2,2'-oxybisacetyl chloride {0.020 mol) 

in tetrahydrofutan {10 ml) was prepared and cooled in an ice path. Via cannula, the· · 

resultant A/B suspension was transferred to the cold solution of 2,2'-oxybisacetyl 

chloride dropwise over 10 minutes. The mixture was warmed to room temperature and 

5 stirred for 3 days. Another 0.24 g of NaH was added and after 2 days the reaction was 

cooled in an ice bath and treated with a mixture of methanol {0.150 mol) and N,N­

diethylethanamine {0.150 mol) dropwise over 30 minutes. The reaction mixttire was 

warmed to room temperature and after 16 holil'S poured into ether and extracted with 

saturated NaHC03• The aqueous fraction· was extracted 2 x with ether and the 

10 combined ether extracts were backwashed 3 x with water and dried over·MgS04• 

Concentration afforded 2;91 g of an oily residue that was subjected to reverse phase 

prep HPLC. Lyophilization of the 

appropriate fractions provided 0.16 g of the 

sample as a beige powder (14.5% purified yield) {comp. 61). · 

ExampleB7 

15 To a pressure v~ssel under argon was added intermediate 12 (OJJ0286 mol), 4-cyano-

2,6-dimethylaniline (0.00571 mol), IM HCl in diethyl ether {0.00140 mol) and. 

1,4-dioxane (8 ml). The reaction mixture was heated in an oil bath under a stream of 

nitrogen until all the solvents had evaporated. l-methyl-2-pyrrolidinone {3 ml) was 

added, and the reaction mixture heated at 220-240 °C for 3 holirs. Heating was 

20 continued at 210-220 °C for 6 hours. The residue was dissolved in 1,4-dioxane, 

evaporated, partitioned between CH;Ch and 1 N NaOH, filtered, dried organic layers 

with potassium carbonate and evaporated. The desired compound was isolated and 
. .· 

purified by preparative reverse phase chromatography. The pure fractions were 

collected and the solvent was evaporated, yielding 0.0165 g (1.1 % after lyophilization) 

25 of 4-[[ 4-amino-5-chloro-6-[ { 4-cyano-2,6;:.dimethylphenyl)amino ]-2-pyr1midinyl]­

amino ]benzonitrile trifluoroacetate (1:1) (comp. 19). 

Example BS 

A mixture of intermediate (11) (0.0011 mol), 2,6-dimethyl-4-{2-propyl)benzenamine 

(0.0011 mol), N,N,N',N'-tetramethyl-1,8-naphthalenediamine (0.0022 mol) and 1 M 

30 HCl in ether (2.3 ml} (0.0023 mol) in 1,4-dioxane (25 ml) was stirred and heated to 

95°C for 16 hours. Solvent was removed by rotary evaporation and the residue was 
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(48%); 

5 N,N-di(methylethyl)ethanamine (0.0024 mol) was added to 4-amino-2,5-dimethyl-3,4-

benzonitrile (0.00219 mol) and 4-[[(5-bromo-4,6-dichloro )-2-pyrimidinyl]amino ]­

benzonitrile (0.00218 mol). The reaction vial was sealed and heated to 155-160 °C 

with stirring for 1.5 days. The sample was cooled to room temperature. The sample 

was treated with flash column chromatography over silica gel (eluent: CH2Ch). 

10 Purification was completed through preparative HPLC to yield 0.05g of 4-[[5-bromo-4-

chloro,..6-[(4-cyano-2,6-dimethylphenyl)amino]-2-pyrimidinyl]amino]benzonitrile 

(5.0%); mp. 259-260°C (comp. 42). 

Example BIO 

Sequentially 2,4,6-trimethylbenzenamine (0.0022 mol) and N,N-di(methylethyl)-

15 ethanamine (0.0024 mol) were added to a solution of and 4-[[(5-bromo-4,6-dichloro)-2-

pyrimidinyl]amino]benzonitrile (0.00218 mol) in 1,4-dioxane (10 ml). The tube was 

sealed and the suspension was heated to 120-130°C in an oil bath while stirring for 90 

hours. The mixture was cooled to room temperature. More N,N-di(methylethyl)­

ethanamine (15 ml) was added, and the sample was reheatedto 120-130 °C for 64 

20 hours. The reaction was heated at 150°C for 6 days. The sample was cooled to room 

temperature. The sample was diluted with ethylacetate and extracted with cold IM 

NaOH. The aqueous phase was backwashed with ethylacetate. The combined organic 

phases were dried and concentrated. Flash column chromatography over silica gel 

(eluent: CH2Ch). The sample was further purified by preparatory HPLC to yield 0.53g 

25 of 4-[[5-bromo-4-chloro-6-[(2,4,6-trimethylphenyl)amino]-2-pyrimidinyl]amino]­

benzonitrile (54.9%); mp. 220-221°C (comp. 41). 

Example 11 

A mixture of 4-aminobenzonitrile (0.0043 mol) and 
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(0.0021mol) in 1,4-dioxane (30 ml) was, ~ti~4at100°C for 16 hours.· The solvent was 
. . 

removed by rotary evaporation. The solid resi(iue was tritut~ted and the residue was 
· o. o· 

dried in vacuo at 40°C for 16 hours, yielding 0.452 g of "~-¢ 

(55% ); mp. >300°C (comp. 43). 

ExampleB12 

""Q.. 

To a pressure vessel was added A&. (0.00567 mo!), 
N '( 

· Cl 

N 

5 4-aminobenzonitrile (0.01163 mol) ~d l-methyl-2-pyrrolidinone (20 ml). The reaction . 

mixture was heated at 140 °C for 16 hours. The reaction mixture was cooled to room 

temperature and acetonitrile and water were added. The resulting precipitate was 

filtered, and the solid recrystallized with acetonitrile to give 1.27 g of 4-[[5-bromo-4-

( 4-cyano-2,6-dimethylphenoxy)-6-methyl-2-pyrimidinyl]amino]benzonitrile (52); mp. 

10 260-262°C (comp. 44). 

Example B13 

Intermediate (11) (0.001 mol) and 2,6-dimethyl-4-aminobenzonitrile (0.00473 mol) 

were combined and heated to 150°C while stirring for 16 hours. The sample was 

dissolved in CH30H and evaporated onto silica gel (1 g) and eluted with 1:1 hexanes: 

15 CH2Ch, 4: 1 CH2Ch:hexanes, and neat CH2Ch (2 L). The desired fractions wer 

evaporated and the residue was dried in vacuo for 16 hours at 45°C. The thus obtained 

was transferred to a 4 ml vial in CH2Ch and the solvent was evaporated, yielding 

0.120 g of 4-[[5-bromo-6-[ ( 4-cyano-2,6-dimethylphenyl)amino ]-2-pyrimidinyl]­

amino ]benzonitrile (28.6%); mp. 277-280°C (comp. 45). 

20 ExampleB14 

4-[[5-bromo-4-(4-cyano-2,6-dimethylphenoxy)-6-chloro-2-pyrimidinyl]amino]­

benzonitrile (0.00250 mol) and NH3/l,4-dioxane 0.5M (0.015 mol) were heated in a 

pressure vessel at 150°C for 4 days. The sample was allowed to sit at ambient 

conditions for 2 days. Water was added slowly to the mixture until a precipitate formed. 

25 The mixture was stirred for 2 hours and filtered. The solid was recrystallized from 

CH3CN to obtain 0.58 g (fraction 1). The filtrate was evaporated (fraction 2). Both 
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fractions were combinecfahd purified by column chromat&gfuphy, eluting with Cll2Ch. 
The resulti~g residue of the desired fraction was recrystallized from CH3CN to yield 
0.44 g of 4-[[4-amino-5-bromo-6-(4-cyano-2,6-dimethylphenyloxy)-2-pyrimidinyl]­
amino]benzonitrile (40.5%). The sample was dried at 80°C for I6 hours at 0.2 mm Hg 

5 (comp. 46). 

ExampleBI5 

4-[[5-bromo-4-(4-cyano-2,6-dimethylphenoxy)-6-chloro-2-pyrimidinyl]amino]­
benzonitrile (0.000660 mol), tetrahydrofuran (I ml), and I-pyrrolidineethanamine 
(O.OOI98 mol) were added to a pressure vessel. The mixture was heated at 75°C for 16 

IO hours. CH2Ch was added, and the mixture was washed with water, dried, filtered and · 
the filtrate was evaporated. Purification using flash column chromatography eluting 
with I:9 methanol:methylene chloride produced a solid which was redissolved in 
CH3CN. HCVdiethylether I.OM {0.48 ml) was added, and the mixture was cooled in 
ice. Filtration yielded O.I9 g of 4-[[5-bromo-4-(4-cyano-2,6-dimethylphenoxy)-6-[{1-

I5 pyrrolidinyl)ethylamino]-2-pyrimidinyl]amino]benzonitrile hydrochloride (I:_I) 
(50.6%); mp. 208-210°C (comp. 47). 

ExampleBI6 

To a pressure vessel was added 4-[[5-bromo-4-(4-cyano-2,6-dimethylphenoxy)-6-
chloro-2-pyrimidinyl]amino ]benzonitrile (0.00064 mol), tetrahydrofuran (3 ml), 

20 0-methylhydroxylamine (0.06 g), tetrahydrofuran and NaOH IN (0.00067 mol). The 
reaction mixture was stirred for 3 days at room temperature, then for I day at 75 °C, for 
1 day at 90°C and for 2 days at 110°C. To 0-methylhydroxylamine (0.60 g) was added 
tetrahydrofuran (4 ml) and NaOH 50% (0.00719 mol). The liquid was decanted into the 
reaction flask and the reaction mixture was heated at I I 0 °C for 3 days. The solvent 

25 was evaporated. The residue was dissolved in CH2Ch, washed with a saturated 
NaHC03 solution and water, dried (Na2S04), filtered and the solvent was evaporated. 
The residue was purified by column chromatography over silica gel (eluent: 
CH2Ch/CH30H 9812). The pure fractions were collected and the solvent was 
evaporated. The residue was crystallized from CH3CN, filtered off and dried, yielding 

30 0.15 g of 4-[[5-bromo-4-(4-cyano-2,6-dimethylphenoxy)-6-(methoxyamino)-2-
pyrimidinyl]amino]benzonitrile (51 %); mp. I85-186°C. The sample was dried (0.2 
mm Hg, 80°C, I6 hours) (comp. 48). 

ExampleB17 

a) n-Butyllithium (2.0 I, 0.005 mol) was added to a 0°C stirred solution of 1-(methyl-
35 ethyl)-2-propanamine {0.70 ml, 0.005 mol) and tetrahydrofuran (300 ml). After stining 

cold for 30 min, compound (17) (0.005 mol) was added. The resulting mixture was 
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stirred cold for 30 min at which point l,1 "'.dhnethylethyl bromoacetate (1.Sml, lOmmol) 

was added and the temperature was allowed to rise to room temperature and the 

reaction was stirred for three. Iri a separate flask n-butyllithium (2.0ml, 5 mmol) was 

added to a stirred 0°C solution of 1-(methylethyl)"'.2-propanamine (0.70ml, Smmol) in 

5 tetrahyclrofuran (50ml) and allowed to react for 30min at which time it was transferred 

to the room temperature reaction. This procedure was repeated. Quenched with O.Sml 

H20, the sample was concentrated by rqtary eva.poration onto silica gel, and purified by 

flash chromatography(eluting with 0, 10_, 20% eUtylacetatein hexanes) to give a white 

~~. 
~ NYN mp. 195-197°C (comp. 56). 

>l (NY) 
~o-~r 

solid of 

b).A suspension of compound (17) in 40 ml of N,N-dimethylformamide was treated 

10 with 0.24g of NaH. The effervescent mixture was stirred for 90. A solution ·of l ,4-

dichloro-1,4-butanedione in 10 ml N,N-dimethylformamide was prepared and cooled in 

an ice bath. The mixture prepared from compound (17) was transferred to the cold 

solution of l(methylethyl)-1-propanamine arid was warmed to room temperature with 

stirring for 42 hours. Another 0.24g of NaH was added, the reaction was stirred for 3 

15 days, and diluted with ·ether and poured into ice. Precipitation was removed by 

filtration. The 2 phase filtrate was separated and the acidic aqueous fractiori was 

extracted twice more with ether. The combine4 ether fractions were washed with small 

volumes of distilled water and dried. The solvent was evaporated and the residue was 

subjected to silica gel column chromatography. Reverse phase prep HPLC with 

20 immediate cooling for lyophilization of the appropriate fractions provided 0.07g of 

~oyl, . 
N~ NYN (7.8%); mp. 232-233°C (comp. 57). 

(lA_. 
c) To a flask under argon was added NaH 60% and tetrahydrofuran. The reaction was 

stirred at room temperature for lOmin and compound (17) added After stirring for lhr 

ethyl carbonochloridate was added. The reaction mixture was stirred at room 

temperature for another 16hrs and the solvent evaporated. The residue was partially 

25 dissolved in dimethylsulfoxide and filtered. The filtrate was purified by reverse phase 
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chromatography and lyophilized to give 0.47g (18%) of 

(comp. 58). 

d) A mixture of of 4-[[5-amino-4-(4-cyano-2,6-dimethylphenoxy)-2-pyrimidinyl]­

amino]benzonitrile (0.00147 mol) in ethanoic acid anhydride (10 ml) and 2-propanone 

(10 ml) was stirred at room temperature for 16 hours. The mixture was then heated to 

55°C, and more ethanoic acid anhydride (3 ml) was added. The mixture was removed 

5 from heat after 18 hours and stirred for 6 days at room temperature. The sample was 
concentrated by rotary evaporation to a solid. Purification by column chromatography 

(eluting with 0, 0.5, 1, 1.5, 2% (10% Nf40H in CH30H) in methylene chloride) 
0 

.)LNH 
yielded ~0~ ; mp. 290-295°C. The solid was ch1ed in vacuo 

,)LA NIN 

N . HH~ 

for 16 hours at 60°C (comp. 49). 

ExampleB18 

N 

10 A mixture of 4-[[ 4-( 4-cyano-2,6-climethylphenoxy)-5-nitro-2;.pyrimidinyl]amino]­

benzonitrile (0.0005 mol) in tetrahydrofuran (20 ml) was hydrogenated overnight with 

Pd/C 10% (0.100 g) as a catalyst. After uptake ofH2 (3 equiv; 0.0015 mol), the catalyst 

was filtered off and the filtrate was concentrated by rotary evaporation and dried in 

vacuo over 16 hours at 40°C, yielding 0.15 g of 4-[[5-amino-4-(4-cyano-2,6-dimethyl-
15 phenoxy)-2-pyrimidinyl]amino]benzonitrile (84%); mp. >300°C (comp. 50). 

ExampleB19 

4-[[4-[(2,4,6-trimethylphenyl)amino]-5-nitro-2-pyrimidinyl]amino]benzonitrile 

(0.001 m_ol), Pd/C 10% (0.025 g), ethanol (20 ml), and hydrazine (0.030 mol) were 

combined to form a slurry and stirred at room temperature for 16 hours. The solvent 

20 was removed by rotary evaporation. The residue was taken up in tetrahydrofuran (20 

ml) and methanol (1 ml). A second portion .of hydrazine (0.5 g)was added, and the 

reaction was stirred for 16 hours at room temperature. A third portion of hydrazine 

(0.5 ml) was added and the reaction was stirred for an additional 16 hours at room 

temperature. The sample was concentrated by rotary evaporation onto silica gel (1 g) 
25 and purified by flash chromatography (eluent: 0.5, 1,2 % 10% (Nl40H in CH30H) in 
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CH2Cli). The desired fractions were purified by preparatory HPLC to yield 0.24 g of 

4-[[5-aminp-4-[ (2,4,6-trim~thylphenyl)amino ]-2,..pyrimidinyU*'1llino ]benzonitrile 

(70%); mp. 224-225°C (comp. 51). 

ExampleB20 

5 Compound (3) (0.001 mol), trimethyl silanecarbonitrile (0.0012 mol}, Pd(PPh3)2C}i 

(0.020 g), Cul (0.010 g) mu;i CF3COOHJH:20 (3 ml) were combined in a sealed tube and 

heated to l 10°C for 1 O hours. Second portions of the catalysts Pd(PPh3)2C}z (0.020 g) 

and Cul (0.010 g), and CF3COOHIH20 (3 ml) were added and the reaction mixture was 

stirred for 10 hours at 110°C. The material was concentrated by rotary evaporation. 

10 The residue was purified by preparative reversed-phase HPLC. The desiredfractoins 

were concentrated and purifiedby reversed.-phase preparative HPLC and dried with a 

stream of N2, then in vacuo at 40°C for 16 hours. Yield: 0.0~ 1 g of 4-[[5-ethynyl-4-

[(2,4,6-trimethylphenyl)amino]-2-pyrimidinyl]amino]benzonitrile; mp. 165-175°C 

(comp. 52). 

15 Example B21 

Compound (3) (0.000906 mol), tributylphenyl stannane (0.000906 mol), Pd(PPh3)4 

(0.002718 mol), and 1,4-dioxane (3 ml) were combined under N2 in a sealed tube and 

heated to l 10°C for 16 hours. The reaction mixture was cooled and concentrated by 
. . . . 

rotary evaporation. The sample was purified by Preparatory Reverse Phase HPLC, then 

20 dried under Ar stream. Drying in vacuo yielded 0.0845 g of or 4-[[5-phenyl-4-[(2,4,6-

trimethylphenyl)amino ]-2-pyrimidinyl]amino ]benzonitrile; mp. 209.:.214°C (comp. 53). 

ExampleB22 

Compound (3) (0.001 mol), tetraethenyl stannane (0.22 ml), 1,4-dioxane (2 ml) and 

Pd(PPh3)4 (0.112 g) were combined in a sealed tube under Ar. The mixture was stirred 

25 and heated to 100°C for 16 hours. More tetraethenyl stanriane and Pd(PPh3)4 were 

added. The reaction was placed under Ar, stirred and heated. The reaction was 

concentrated by rotary evaporation and purified on prep.arative HPLC. The material was 

dried with a N2 stream, and dried under vacuum for 4 hours at 60°C to obtain 0.422g of 

4-[[5-ethenyl-4-[(2,4,6-trimethylphenyl)amino]-2-pyrimidinyl]amino]benzonitrile; 

30 mp. 237-242°C (comp. 54)~ 

ExampleB23 

Compound (3) (0.001225 niol), CuCN(0.001470 mol) and N,N-dimethylformamide 

(2 ml) were combined in a sealed tube under Argon, then stirred and heated to 160°C for 

16 hours. The residue was purified by column chromatography (eluent: CH2Cli/hexane 
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1/1, then pure CH2Cl!i)P :The desired fractions were coii~~ted and the solvent was 
evapo1'3:ted. The residue was triturated under CH2Ch at room temperature. The solid 

N 

was dried (vacuum, 40°C, 24 hours, yielding 0.0864 g of 

(24%); mp. 254-259°C (comp.55). 

,,LZ~ 
)lA NYN 

H'N~ 
N 

Tables 1, 2, 3 and 4 list compounds of formula (I-a) which were made analogous to one 
5 of the above examples. 

Table 1 

Comp. Ex. y Physical data 
No. No. 

1 Bla Cl -
2 Bla Br mp. 227-228°C 

22 Bll N02 mp. 224-226°C 

Table 2 

Rbh:XJr'rl~ 
Q 

Co. Ex. Ra Rb RC x y Q mp./ salt 
No. No. 

3 Blb CH3 CH3 CH3 NH Br H mp. 227-228°C 
4 B2 CH3 CH3 CH3 NH Cl NH2 mp. 241-242°C; 

trifluoroacetate (1: 1) 
5 B3 CH3 CH3 CH3 NH Cl ... H mp. 224-226°C 
6 B5 CH3 CH3 CH3 0 Cl H mp. 218-219°C 
7 BS CH3 CH3 CH3 s CI H mp. 264-266°C 
8 B5 CH3 Br CH3 0 Cl H mp. 237-238°C 
9 B3 CH3 Br CH3 NH Cl H mp. 217-219°C 
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Co. Ex. Ra .. ·Rb RC x y Q mp./ salt 
No . . No. 

10 B4 Br CH3 Br NH Cl H mp~ 262-263°C 

11 B4 Br Br F NJI Cl H mp. 200-202°C 

12 B4 CH3 .C(CH3)3 CH3 NH Cl H mp. 214-215°C 

13 B4 CH3 CN (::H3 NH: Cl H mp. 281-283°C 

14 B4 Cl Cl CH3 NH Cl H mp. 243-245°C 

lS BS Cl Br CH3 0 Cl H mp. 244-247°C 

16 BS CH3 Cl CH3 0 Cl H mp. 232-23S°C 

17 B6 CH3 CN CH3 0 Br H mp. 288~289°C 

18 BS CH3 CN CH3 0 Cl H mp·. 283-284°C 

19 B7 CH3 CN CH3 NH Cl NH2 mp. 266-268°C; 
trifluoroacetate (1: 1) 

20 B3 Cl Cl CH3 NH Br H mp. 2S3-254°C 

21 B3 CH3 Br CH3 NH Br H mp. 243-24S°C 

23 B23 CH3 CN CH3 NH CN H mp. 275-290°C; 
trifluoroacetate (1: 1) 

24 B23 CH3 Br CH3 NH CN H mp. 291-299°C 

25 B14 CH3 CN CH3 0 Br NH~CH3 mp. 248-2S0°C 

26 B14 CH3 CN CH3 0 Br NH2 mp. 25S-256°C 

27 B14 CH3 CH3 CH3 0 Br NH . _2 -
28 B14 CH3 CH3 CH3 0 Br NH-CH3 mp. 213-214°C 

29 B14 CH3 CN CH3 0 Br NH"'.C2Hs mp. 263-264°C 

30 B14 CH3 CN CH3 0 Cl NH2 mp. 272-274°C 

31 B14 CH3 CH3 CH3 0 Cl NH2 mp. 199-202°C 

32 Bll CH3 CH3 CH3 NH N02 H mp. >300°C 

33 BS CH3 CH3 CH3 o· Br H mp. 207-215°C 

34 BS CH3 CH3 CH3 0 Cl Cl mp. 22S-226°C 

3S BS CH3 CN CH3 0 Cl Cl · mp. 273-276°C 

36 B6 CH3 CN CH3 0 Cl Br · mp. 281-282°C 

37 BS CH3 CH3 CH3 0 Cl :Qr mp. 214-215°C 

40 BS CH3 CH(CH3)~ CH3 NH Br H ~p. 198°C; 
trifluoroacetate (1:2) 

41 BIO CH3 CH3 CH3 NH- Br· Cl mp. 220°c 

42 B9 CH3 CN CH3 NH Br Cl mp. 2S9°C 

43 Bll CH3 CN CH3 0 N02 H mp. >300°C 

44 B12 CH3 CN CH3 0 Br CH3 mp. 260°C 

4S B13 CH3 CN CH3 NH Br H m1>. 277°C 
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Co. Ex. Ra Rb RC x y <ii! mp./ salt 
No. No. 

46 B14 CH3 CN CH3 0 Br NH2 mp. 255°C 

47 B15 CH3 CN CH3 0 Br 'NH~o nip. 208°C; HCI (1:1) 

48 Bl6 CH3 CN CH3 0 Br -NH-O-CH3 nip. 185-186°C 

49 Bl7d CH3 CN CH3 0 NH-COCH3 H mp. 290-295°C 

50 .B18 CH3 CN CH3 0 -NH2 H mp. >300°C 

51 B18 CH3 CH3 CH3 NH -NH2 H mp. 224-225°C; 
trifluoroacetate (1:1) 

52 B20 CH3 CH3 CH3 NH CN H mp. 165-175°C 

53 B21 CH3 CH3 CH3 NH phenyl H mp. 209-214°C 

54 B22 CH3 CH3 CH3 NH -CH=CH2. H mp. 237-242°C; 
trifluoroacetate (I: 1) 

55 B23 CH3 CH3 CH3 NH -CH=CH2 H mp. 254-259°C 

Table 3 

Comp. Ex. z 
No. No. 

38 B17C -C(=O)-CH3 mp. 194-196 °C 

56 B17a -CH2-COOC(CH3)3 mp. 195-197°C 

57 Bl7b -CH=O mp. 232-233°C 

58 B17c -COOC2Hs mp. 209-210°C 

59 B6b -CH2-COOCiHs mp. 185-190°C 

60 B6c -CH2-COOC(CH3)2 mp. 168-169°C 

61 B6d -CO-CH2-0CH2-CO-OCH3 mp. 184-185°C 

Table4 

5 
Comp. Ex. Ra Rb x y Q 

No. No. 

39 BS Cl CJ s Br H mp. 198-200 °C 
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A rapid, sensitive and automated assay procedUTC? was used for the in vitro evaluation of 

anti•HIV agents. An HIV-1 transformed T4~cell line, MT-4, which was previously 

5 shown (Koyanagi et al., Int. J. Cancer, 36, 445-451, 1985) to be highly susceptible to 

and permissive for HIV infection, s~rved as the target cellline. Inhibition of the HIV­

induced cytopathic effect was used as ~e ~nd point. The viability of 'both :mv- and 

mock-infected cells was assessed specirophotm:netrically via the in situ reduction of 

3-( 4,5-dimethylthiazol-2-yl)-2,5-diphehylt~tr~olium bromide (MIT) .. The 50% 

10 cytotoxic concentration (CC50 in µM) .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 IIlV-infected cells was calculated by the 

following formula : 

(ODT )mv - (ODc)mv 

(ODc)MQCK - (ODc)HIV 
expressed in %, 

15 whereby (ODT)HIVis the optical density measured with a given concentration of the test 

compound in IDV-infected cells;. (0Dc)8 IV is th~'. optical density measured for the 

control untreated :EilV-infected cells; (ODc)MoCK is the optical density measured for the 

control untreated mock-infected cells; an optical density values were determined at 540 

nm. The dose achieving 50% protection according to the above formula was defined as 

20 the 50% inhibitory concentration (IC50 in µM); The ratio of CCso to ICso was defined 

as the selectivity index (SI). The compounds of formula (I) were shown to inhibit IIlV-

1 effectively. Particular ICso, CCso and SI values are listed in Table 5 hereinbelow. 

Table 5 

Co. ICso (µM) CCso (µM)' SI Co. ICso (µM) CCso(µM) SI 

No. No. 

2 0.030 82.6 2730 10 0.005 0.4 92 

3 0.006 4.4 738 11 0.002 0.4 183 

1 0.004 10.9 2787 12 0.020 48.5 2393 

4 0.002 10.0 5555 13 0.0005 0.4 860 

5 0.002 0.4 i78 14 0.002 0.4 191 .. 

6 0.009 > 100 > 11049 15 0.010 > 100 >9661 

7 0.084 > 100 > 1182 . l6 0.010 >100 > 10416 

8 0.012 > 100 >8298 17 0.002 > 10 >6451 

9 0.003 1.2 376 18 0.001 > 10 >7142 

46 0.002 >200 >71428. 60 0.002 74.52 39223 

61 0.002 > 100 > 52631 
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Claims ' •,",'.. 

1. A co~pound having the formula 

}.{I 
I 2 

L~yNyiy: )q 

N b" _) 
y 'b3~R2a 

(I-a) 

Q 

a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine or a 

5 stereochemically isomeric form there<;>f, wherein 

-b1=b2-C(R28)=b3-b4= represents a bivalent radical of formula 

-CH=CH-C(R2a)=CH-CH= (b-1); 

-N=CH-C(R 2a)=CH-CH= (b-2); 

-CH=N-C(R2a)=CH-CH= (b-3); 

10 -N=CH-C(R28)=N-CH= (b-4); 

-N=CH-C(R28)=CH-N= (b-5); 

-CH=N-C(R28)=N-CH= (b-6); 

-N=N-C(R2a)=CH-CH= (b-7); 

q is 0, l, 2; or where possible q is 3 or 4; 
15 R! is hydrogen, aryl, formyl, C1-6alkylcarbonyl, C1-6alkyl, ci-6alkyloxycarbonyl, 

C1-6alkyl substituted with fonnyl, C1-6alkylcarbonyl, C1-6alkyloxycarbonyl; 

C1-6alkylcarbonyloxy; C1-6alkyloxyC1-6alkylcarbonyl substituted with 

C l-6alkyloxycarbonyl; 

R2a is cyano, aminocarbonyl, mono- or di(methyl)aminocarbonyl, C1-6alkyl substituted 

20 with cyano, aminocarbonyl or mono- or di(methyl)aminocarbonyl, C2-6alkenyl 

substituted with cyano, or C2.6alkynyl substituted with cyano; 
each R2 independently is hydroxy, halo, C1-6alkyl optionally substituted with cyanoor 

-C(=O)R6, C3•7cycloalkyl, C2•6alkenyl optionally substituted with one or more 

halogen atoms or cyano, C2-6alkynyl optionally substituted with one or more halogen 
25 atoms or cyano, C1-6alkyloxy, C1-6alkyloxycarbonyl, carboxyl, cyano, nitro, amino, 

mono- or di(C1-6alkyl)amino, polyhalomethyl, polyhalomethyloxy, 

polyhalomethylthio, -S(=O)pR6, -NH-S(=O)pR6
, -C(=O)R6, -NHC(=O)H, 

-C(=O)NHNH2, -NHC(=O)R6,-C(=NH)R6 or a radical of formula· 

.y\ (c) 
B'-QA 

1\. 

30 wherein each A independently is N, CH or CR6; 

B is NH, 0, S or NR6
; 

p is 1 or 2; and 
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R6 is methyl, amino, mono- 'o~ dime~ylamino or polyhalomethyl; 

Lis C1-1oalkyl, C2-1oalkenyl, C2-1oa1kynyl, C3_7(:ycloalkyl, whereby each ·of said aliphatic 

group may be substituted wi~ one or two substituents: jndependently selected from 

* C3.7cycloalkyl, 

5 * indolyl or isoindolyl, each optionally ~ub~tituted with one, two, three or four 

substituents each independently selected; from halo, C1-6alkyl, hydroxy, 

C1-6alkyloxy, cyano, aminocarbonyl, nitro, amino, polyhalomethyl, 

polyhalomethyloxy and Cr.;6alkylcarbonyl, 

* phenyl, pyridinyl, pyrimidinyl, i>ytazinyl: or pyridatinyl, wherein each of said 

10 aromatic rings may optionally be sub~tituted with one, two, three, four or five 

substituents each independently selected from the substituents defined in R2; or 

Lis -X-R3 wherein ' 
. . 

R3 is phenyl, pyridinyl, pyrimidinyl, pyrazinyl or pyri~azinyl, wherein each of said 

aromatic rings may optionally be substituted with ~ne, two, three, four or five 

15 substituents each independently selec~from the s\lbstituents defined in R2; and 

Xis -NR1-, -NH-NH-, -N=N;.., ~O-,.-C(=O)-:-, -CHOR-, -S-, -S(=O)~ or-S(=O)i-; 

Q represents hydrogen, C1.6alkyl, halo, polyhaloC1.6alkyl or -NR4R.5; and . 
R4 and RS are each independently selected from hydrogen, hydroxy, C1-12alkyl, 

C1-12alkyloxy, C1-12alkylcarbonyl, Ci-12alkyloxycarbonyl, aryl, amino, mono- or 

20 di(C1.12alkyl)amino, mono- or di(C1-12alkyl)aminocarbonyl wherein each of the 

aforementioned C1•12alkyl groups may optionally and each individually be 

substituted with one or two substituents each independently selected from hydroxy, 

C1-6alkyloxy, hydroxyC1-6alkyloxy, ~arboxyl, C1-6alkyloxycarbonyl, cyano, amino, 

imino, mono- or di(C1-6alkyl)amino, polyhalomethyl, polyhalomethyloxy, 

25 polyhalomethylthio, -S(=O)pR.6, -NH-S(=O)pR6
, -C(=O)R6

, -NHC(=O}H, -
6" ·. .. 6 

C(=O)NHNH2, -NHC{=O)R.,-C(=NH)R, aryl and Het; or 

R4 and RS taken together may form pyrrolidinyl, piperidinyl, moipholinyl, azido or 

mono- or di(C1-12alkyl)amitioC1.4alkylideiie; 

Y represents hydroxy, halo, C3.7cycloalkyl, C2-6alkeny1 optionally substituted with one 

30 or more halogen atoms, C2•6alkynyl optionally substituted with one or more halogen 

atoms, C1-6alkyl substituted With cyano or ~C(=O)R6, C1-6alkyloxy, 

C1-6alkyloxycarbonyl, carboxyl, cyano, nitro, amino~mono- ordi{C1-6alkyl)amino, 

polyhalomethyl, polyhalomethyloxy, polyhalomethylthio, -S(=O)pR.6, 

-NH-S(=O)pR6
, -C(=O)R6, -NHC(=O)H, -C(=O)NHNH2, -NHC(=O)R6,-C(=NH)R6 

35 or ary1; 

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

independently selected from halo, C1-6alkyl, C3.7cycloalkyl, C1-6alkyloxy, cyano, 
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nitro, polyhaloC1~6~~yl and polyhaloC1-6alkyloxy; 
Het is an aliphatic or aromatic heterocyclic radical; said aliphatic heterocyclic radical is 

selected from pyrrolidinyl, piperidinyl, homopiperidinyl, piperazinyl, morpholinyl, 

tetrahydrofuranyl and tetrahydrothienyl wherein each of said aliphatic heterocyclic 
5 radical may optionally be substituted with an oxo group; and said aromatic hetero­

cyclic radical is selected from pyrrolyl, furanyl, thienyl, pyridinyl, pyrimidinyl, 
pyrazinyl and pyridazinyl wherein each of said aromatic hetetocyclic radical may 

optionally be substituted with hydroxy. 

10 2. A compound as claimed in claim 1 wherein R 1 is hydrogen, aryl; fonnyl, 
C1-6alkylcarbonyl, C1-6alkyl, C1-6alkyloxycarbonyl, C1-6alkyl substituted with 

fonnyl, C I-6alkylcarbonyl, C t-6alkyloxycarbonyl. 

3. A compound as claimed in claim 1 or 2 wherein Lis -X-R3 wherein R3 is 2,4,6-
15 trisubstituted phenyl. 

4. A compound as claimed in any one of claims 1 to 3 wherein Y is cyano, 

-C(=O)NH2 or a halogen. 

20 5. A compound as claimed in any one of claims 1 to 4 wherein Q is hydrogen or 
NR4Rs. 

6. A compound as claimed in any one of claims 1 to 5 wherein the compound is 4-
[[ 4-amino-5-chloro-6-((2,4,6-trimethylphenyl)amino ]-2-pyrimidinyl]amino ]-

25 benzonitrile;4-[[5-chloro-4-[(2,4,6-trimethylphenyl)amino ]-2-
pyrimidinyl]amino ]benzonitrile;4-[[5~bromo-4-( 4-cyano-2,6-dimethylphenoxy)-2-
pyrimidinyl]amino]benzonitrile; 4-[[4-amino-5-chloro-6-[(4-cyano-2,6-

dimethylphenyl)amino]-2-pyrimidinyl]amino]benzonitrile; 4-[[5-bromo-6-[(4-
cyano-2,6-dimethylphenyl)amino]-2.;pyrimidinyl]amino]benzonitri1e;4-[[4-amino-

30 5-chloro-6-(4-cyano-2,6-dimethylphenyloxy)-2-pyrimidinyl]amino]benzonitrile; 
or4-[[ 4-amino-5-bromo-6-( 4-cyano-2,6-dimethylphenyloxy)-2-pyrimidinyl]amino ]­
benzonitrile; a N-oxide, a pharmaceutically acceptable addition salt, a quaternary 
amine and a stereochemically isomeric fonn thereof. 

35 7. A compound as claimed in any one of claims 1 to 6 for use as a medicine. 

8. The use of a compound of formula 
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: Rf .. : . 

~Y~~~,,w 
Y~. .a1.'.a2 

Q 

a N-oxide, a pharmaceutically accept~ble a4dition salt, a quaternary amine or a 

stereochemically isomeric form thereof, :w~erein 

-a1=a2-a3=a4
- represents a bivalent radical of formula 

5 -CH=CH-CH=CH- (a~l); 

-N=CH-CH=CH-

-N=CH-N=CH-

-N=CH-CH=N-

-N=N-CH=CH-

(a-2); 

(a~3); 

(a-4); 

(a-5); 

10 n is 0, I, 2, 3 or 4; and in case -a1=a2~a3~a4-is (a-1), then n may also be 5; 

15 

20 

R 1 is hydrogen, aryl, fonnyl, C1-6alkylcarbonyl,C1-6alkyl, C1-6alkyloxycarbonyl, 

C1-6alkyl substituted with formyl, C1-6alkylcarbonyl, C1-6alkyloxycarbonyl, 
. . 

C l-6alkylcarbonyloxy;. C 1-6alkyloxyC l-6alkylcarbonyl ·substituted with 

C1-6alkyloxycarbonyl; and 

each R2 independently is hydroxy, halo, C1-6al}(yl optionally substituted with cyano or 

-C(=O)R6
, C3_7cycloalkyl, C2-6alkenyl optionally substituted with one or more 

halogen atoms or cyano, C2_6alkynyl optionally substituted with one or more halogen ·. 

atoms or cyano, C1-6alkyloxy, C1-6alkyloxy~arbonyl, carboxyl, cyano, nitro, amino, · 

mono- or di(Ct-6alkyl)amino, poly~alomethyl, polyhalomethyloxy, 
. 6 . 6 . . 6 

polyhalomethylth10, -S(=O)pR , -N'.H-S(=O)pR , -C(=O)R , -NHC(=O)H, 

-C(=O)NHNH2, -NHC(=O)R6,-C(=~R6 or a radical of formula 

YB~>.· (c) 
"-A 

wherein each A independently is N, CH or CR6
; 

B is NH, 0, S or NR6
; 

25 p is I or 2; and 

R6 is methyl, aniino, mono- ordimethylamino orpolyhalomethyl; 

Lis C1•10alkyl, C2•10alkenyl, C2_10alkynyl, C3_7cycloalkyl, whereby each of said aliphatic 

group may be substituted with on_e or_~o substituents independently selected from 

* C3_7cycloalkyl, 

30 * indolyl or isoindolyl, each optionally substituted with one, two, three or four 

substituents each independently selected from halo, C1-6alkyl, hydroxy, 
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C1-6alkyloxy. cyano, aminocarbonyl, nitro, amino; p()lyhalomethyl, 

polyhalomethyloxy and C1-6alkylcarbonyl, 

* phenyl, pyridinyl, pyrimidinyl. pyrazinyl or pyridazinyl, wherein each of said 

aromatic rings may optionally be substituted with one, two, three, four or five 

5 substituents each independently selected from the substituents defined in R2; or 

Lis -X...;R3 wherein 

R3 is phenyl, pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl, wherein each of said 

aromatic rings may optionally be ·substituted with one, two, three, four or five 

substituents each independently selected from the substituents defined in R2; and 

10 Xis -NR1-, -NH-NH-, -N=N-, -0-. -C(=O)-, -CHOH-, -S-, -S(=O)- or-S(=0)2-; 

Q represents hydrogen, C1-6alkyl, halo, polyhaloC1.6alkyl or-NR4R.5; and 

R4 and R5 are each independently selected from hydrogen, hydroxy, C1-12alkyl, 

C1-12alkyloxy, C1-12alkylcarbonyl, C1-12alkyloxycarbonyl, aryl, amino, mono- or 

di(C1-12alkyl)amino, mono- or di(C1-12alkyl)aminocarbonyl wherein each of the 

15 aforementioned C1.12alkyl groups may optionally and each individually be · 

substituted with one or two substituents each independently selected from hydroxy, 

C1-6alkyloxy, hydroxyC1-6alkyloxy, carboxyl, C1-6alkyloxycarbonyl, cyano, amino, 
imino, mono- or di(C1-6alkyl)amino, polyhalomethyl, polyhalomethyloxy, · 

polyhalomethylthio, -S(=O)pR6, -NH-S(=O)pR6
, -C(=O)R6, -NHC(=O)H, -

20 C(=O)NHNH2, -NHC(=O)R6,-C(=NH)R6
, aryl and Het; or 

R4 and R5 taken together may form pyrrolidinyl. piperidinyl, morpholinyl, azido or 

mono- or di(C1-12alkyl)aminoC1.4alkylidene; 

Y represents hydroxy, halo, C3•7cycloalkyl, C2.6alkenyl optionally substituted with one 

or more halogen atoms, C2-6alkynyl optionally substituted with one or more halogen 

25 atoms, C1-6alkyl substituted with cyano or-C(=O)R6
, C1-6alkyloxy, 

C1-6alkyloxycarbonyl, carboxyl, cyano, nitro, amino, mono- or di(C1-6alkyl)amino, 

polyhalomethyl, polyhalomethyloxy, polyhalomethylthio, -S(=O)pR6, 

-NH-S(=O)pR6
, -C(=O)R6, -NHC(=O)H, -C(=O)NHNH2, -NHC(=O)R6,-C(=NH}R6 

or aryl; 

30 aryl is phenyl or phenyl substituted with one, two, three, four or five substituents each 

independently selected from halo, C1-6alkyl, C3•7cycloalkyl, C1-6alkyloxy, cyano, 

nitro, polyhaloC1-6alkyl and polyhaloC1.6alkyloxy; 

Het is an aliphatic or aromatic heterqcycljc radical; said aliphatic heterocyclic radical is 

selected from pyrrolidinyl, piperidinyl, homopiperidinyl, piperazinyl. morpholinyl. 

35 tetrahydrofuranyl and tetrahydrothienyl wherein each of said aliphatic heterocyclic 

radical may optionally be substituted with an oxo group; and said aromatic hetero­

cyclic radical is selected from pyrrolyl, furanyl, thienyl, pyridinyl, pyrimidinyl, 
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pyrazinyl and pyridazinyl wherein each of s~d aromatic heterocyclic radical may 

optionally be substituted with hydroxy; · 

for the manufacture of a medicine for the treatment of subjects suffering from mv 
(Human Immunodeficiency Virus) infection. 

9. The use of a compound as claimed in any one of claims 1 to 6 wherein R 1 is 

hydrogen, aryl, formyl, C1-6alkylcarbonyl, C1-6alkyl, C1-6alkyloxycarbonyl, 

C1-6alkyl substituted with. formyl, C1-6alkylcarbonyl, C1-6alkyloxycarbonyl for the 

manufacture of a medicine for the _treatment :of subjects suffering from IIlV (Human 

10 Immunodeficiency Virus) infection. 

15 

10. The use of a compound as claimed in any one of claims 1 to 6 for the" manufacture 

of a medicine for the treatment of subjects suffering from Human 

Immunodeficiency Virus infection. 

11. A pharmaceutical composition comprising a pharmaceutically acceptable carrier 

3Ild a therapeutically active amount of a compound as claimed in any one of 

claims 1 to 6. 

20 12. A process for preparing a pharmaceutical composition as claimed in claim 11 

characterized in that a therapeutically effective amount of a compound as claimed 

in any one of claims 1 to 6 is intimately mixed with· a pharmaceutically acceptable 

carrier. 

25 13. A process for preparing a compound as claimed in claim 1, characterized by .· 

a) reacting an intermediate of formula (Il) with an amino derivative of formula (III) 

under solvent-free conditions or in a reactio~-inert solvent under a reaction-inert 

atmosphere 

(Ill) (I-a) 

30 wherein W 1 is a suitable leaving group and L, Y, Q, R1
, R2

; R2a~ q and 

-b1=b2-C(R2a)=b3-b4= are as defined-in claim 1; 

b) reacting an Intermediate of formula (IV) with an intermediate of formula (V) 

under solvent-free conditions or in an appropriate solvent under a reaction-inert 

atmosphere 
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H-N-R3 

(V) 

wherein W2 is a suitable leaving group and Y, Q, R1
, R2

, R2a, R3
, q and 

-b1=b2-C(R2a)=b3-b4= are as defined in claim 1; 

c) reacting an intermediate of formula (IV) with an intermediate of formula (VI) in 

5 an appropriate solvent under a reaction-inert atmosphere in the presence of a 

suitable base 

+ H-O-R3 

(IV) (VI) (l-a-2) 

wherein W2 is a suitable leaving group and Y, Q, R 1, R2
, R2a, R3

, q a~d -b1=b2
-

C(R2a)=b3-b4= are as defined in claim 1; 

10 or, if ~sired, converting compounds of formula (I-a) into each other following 

art-known transformation reactions; and further, if desired, converting the 

compounds of formula (I-a), into an acid addition salt by treatment with an acid, 

or conversely, converting the acid addition salt form into the free base by 

treatment with alkali; and, if desired, preparing stereochemically isomeric forms 
15 thereof. 

14. The combination of a compound as defined in claim 1 or 8 and another 

antiretroviral compound. 

20 15. A combination as claimed in claim 14 for use as a medicine. 

25 

16. A product containing (a) a compound as defined in claim 1or8, and (b) another 

antiretroviral compound, as a combined preparation for simultaneous, separate or 

sequential use in anti-lilV treatment. 

17. A pharmaceutical composition comprising a pharmaceutically aceeptable carrier 

and as active ingredients (a) a compound as defined in claim 1or8, and (b) another 
antiretroviral compound. 


