;e3e|m’ ad2eHzIl 61 Tm z6JAB 1425 1 H V REPLI CATI ON | NHI Bl TI NG
PYRIM DI NES 0 2 MAY 2003 The present invention concerns the use of (7 MAY 2003
pyrim di ne #Bildbi ves havi ng Human 5 | munodefici ency Virus (H V)
replication inhibiting propertl es. It also relates to a novel group of
pyrinrdi ne deriv use as a nedicine, their- processes for'
preparation and %\% W\a m conposi tions conprising them
EP- 0, 834, 507(JAB Sscl oses substituted diamno 1, 3,5-triazrne
derivatives having 10% repl i catl on inhibiting properties. The present
compounds differ fromthe known 1,3, 5-triazines structure and by their-
i mproved H V replicati ohﬂVrﬂﬁﬂlﬁﬁTéoﬁrI@ﬁﬂBﬂT@éG P\)éIMiDJMBSZ di scl oses
substituted 2-anrlrnopyrimdines and describes their selective inhibition
of protein kinase. 15 EP 0, 135,472 di SCI 0S€sS
N-(2-nrtrophenyl)-2-anrnopyrrm di ne derivatives and describes their use as
nr cr obr oci dé8e¢ prEsent prvesaon conoeenstthcowseiof pyomidingdelivauves havéngildemed  conpounds
of formya frh%uﬁ%delﬁcmﬁcww Uk l@ph&‘lt]()]l] )nhNJ @R%Bﬁ) BERYI H880 rERRSs to a
phar maceuti cal | y accepta addi'tion sal Ll]at ernary amnes and the
st er eocheni Baydl ﬁlqt@d}ﬁﬂ/l'@lfﬁaﬁ? ﬁ@l%ﬂﬁé@s@a’fen %ﬁéﬁ éumﬁchcane—é!plane@?sms feepresent s
a bival ent p@gh@abn aid ﬁmm&@txc%%ﬁsﬁunﬁ[ﬁvsﬁg the1%5 -N=CH CH=CH (a-2);
-N=CH- N=CH (a-3 ); - N=CH- CH=N- (a 4) ~f| CH:CH- (a-5); ni s
0, 1, 2, 3 or 4. and i n ¢ r- é then n may al so
be 5 30 R-EPL. Wﬁ?%&%ﬁl%rwrhsclpé?srwbstlt@fg%wwéér, Bwlne ‘des vatiyeg JpVINg
g~ ~a: EMJl Oxmvrlamﬁhon ﬁilmah plopsides t Thaibesbnntdih eBLQfdwlffel from the known

~ ~al ky ca

b Cl ~a ar- bon | car bonyl oxy;
G al iyl oy Heingt sﬁw% (B et v et Ryt S Bheegies: o o
MAY 2003 -1 a each R independently is hydroxy, halo, Cl1_6,alkyl optionally
substi t ut ed WD YR/4d § & disolosesGLbDtRG( 2GR [ fopgtmadikesl and @2sdddek theylselgptiveonal | y
subst it ut edinMitRoPBEpRleifMRin@sd1al ogen at ons or cyano, C2_6, al kynyl
opti onaHy substituted with one or nore hal ogen atons or cyano,
Cl1_6al kyl ox Cl 6al k onycar bon car boxyl, cyang, vitro, ammp, npno- or
di (CL_6al kyé?éh%ﬁeﬂ ﬁa&m§9911%5h>%wa%11wl%we'lva@vez aA dessifes wo
00/ 27825 PCﬂHeER&%ﬁ)Mdlablo&dpml yhal onmet hyl t hi o, -S(=0 pR6, -NH S(=0) PR6,
-C(=0)R6, -NHC(=OH, -C(=0O) NHNH2, -NHC(=O R6,-C(=NH)R6 or a radical of

formila ~~ The gn(‘:e)sent invention is concerned with the use of compounds of formula (I)

Rl
L N l /__ ®R?),
ek I
Y 7~ a'=
20 Q
the N-oxides, the pharmaceutically acceptable addition salts, the quaternary amines and
the stereochemically isomeric forms thereof, wherein

-a'=a’-a’=a’- represents a bivalent radical of formula

::;2‘;:;;‘:;;%* o AmuAe

2-a = 4- is (a-1), then n may also be 5;

nis0, 1,2, 3 or4; and in case -a'=a
30 R'is hydrogen; aryl; formyl; C|_ealkylcarbonyl; Cy.galkyl; Cj.alkyloxycarbonyl;
C|.ealkyl substituted with formyl, C)_galkylcarbonyl, Cj.galkyloxycarbonyl,
C|.salkylcarbonyloxy; C).galkyloxyC).ealkylcarbonyl substituted with

Ci-salkyloxycarbonyl;



B A~A wherein each A independently is N, CHor CR6; 5 Bis NH O S or NR6;
pis 1or 2, and R6 is nethyl, am no, nono- or dinethylamno or

pol yhal onethyl ; L is Cl_10al kyl, C2_10al kenyl) C2_I Oal kynyl UZPMYZWB
C3_7cycl oal kyl ) whereby each of said aliphatic group nay be substituted
with one or two subsituents independently selected from 10 *
C3_7cycl oal kyl) * indolyl or isoindolyl, each optionally substituted with
one, two, three or four substituents eacﬁ&independently sel ected from hal o,

oo e S e h B 08 SN2, AASERURD LS el
pyri di nyl, pyr—C(rF(d]R{’yC; 7qyyl|oali<yh937 GMKemfyopmmmilmyMbstnMed with oeaohmn)ﬁe sai d
aromatic rings, ¥n %Hsod‘ggk% ge@%% b;})t%lﬁﬁé%&huﬁ%ﬁwnEWe of PlofEnald W or

five substituen § each e substituents eflned
in R, or L i<ome@ryperie |Cn‘ lxboxYs Cpte@hyIoX Y§y2amt 510X gy FYARP dpiffp) amimo,

pyr azi nyF OF  RYEHPRE Ui 4al hﬁw p%%alomeuﬁ@lwml&ﬁaﬁwy rings may
optionally be substituted one, ‘two, three,” four or five substituents
each independently sel ected fron1the substltuents defined in Rz; and X is
-NR -) -NHNH, -N=N, -O, -C(=0-, -CHOH) -S-, -S(=0- or -S(=0z-; Q
represents hydrogen, C 6a|ky| hal o, pol yhal oC, _6al kyl or -NR4R5; and R4
and RS are each independently sel ect ed from hydrogen, hydroxy, Cl_12alkyl)
25 Cl1-1 2al kyl oxy) Cl_12alkyl carbonyl, C1_I 2al kyl oxycarbonyl, aryl, am no,
nmono- or di (C1_I 2al kyl )am no, nono- or di (Cl_ I2a|ky|)an1nocarbony| wher ein
each of the aforenentioned Cl_izal kyl groups may optionally and each

i ndividually be substituted with one or two substituents each independently
sel ected from hydroxy) Cl_6al kyl oxy, hydroxyC~_6al kyl oxy, carboxyl,

C, _6al kyl oxycar bonyl, cyano, am no, 30 imno, nono- or di{Cl_6al kyl)am no,
pol yhal onet hyl , pol yhal onet hyl oxy, pol yhal onet hylt hi o, -S{=0 pR6,

-NH S{=0 pRb, -C(=O R6, -NHC(=OH, C(=0) 1VHNHz, -NHC(=0O R6, -C(=NH)R6) aryl
and Het; or R4 and RS taken together may form pyrrolidinyl) piperidinyl,
rnor pholinyl, azido or nDno- or di (Cl_12alkyl)am noC, _4al kylidene; 35Y
represents hydroxy, halo, C3_~cycloal kyl, Cz_6al kenyl optionally
substituted with one 0 2 MaY zoo3 5 10 15 20 WD 00J27825 PCTI EP99J07417
-3 or nore hal ogen atons, C2.~al kynyl optionally substituted with one or
nore hal ogen atons, Cl_6al kyl substituted with cyano or -C(=0) R6,

C~- 6al kyl oxy) G _6al kyl oxycar bonyl, carboxyl, cyano, vitro, am no) nono- or
di (C, . 6al kyl )am no, pol yhal onet hyl, pol yhal onet hyl oxy, pol yhal onet hylt hi 0)
-S(=0) PR~, -NH S(=O PR6, -C(=O R~, -NHC(=OH, - C(=0) NHNH2,
-NHC(=O) R6, - C(=NH)R6 or aryl; aryl is phenyl or phenyl substituted with
one, two) three, four or five substituents each i ndependently selected from
hal o, C~_6al kyl, C3_~cycl oal kyl, C1_6al kyl oxy, cyano, vitro,

pol yhal oG _6al kyl and pol yhal oC, _6al kyl oxy; Het is an aliphatic or aromatic
het erocyclic radical; said aliphatic heterocyclic radical is selected from
pyrrolidinyl, piperidinyl, honopiperidinyl, piperazinyl, norpholinyl,

t et rahydrof uranyl and tetrahydrothienyl wherein each of said aliphatic

het erocyclic radical nmay optionally be substituted with an oxo group; and
said aromatic heterocyclic radical is selected frompyrrolyl, furanyl,
thienyl, pyridinyl, pyrimdinyl, pyrazinyl and pyridazinyl wherein each of
said aromati c heterocyclic radical may optionally be substituted with
hydroxy; for the manufacture of a nedicine for the treatnent of subjects
suffering fromH V (Human | nmunodeficiency Virus) infection. The present
invention also relates to a nethod of treating warm bl ooded ani mal s
suffering fromH V (Human | nmunodeficiency Virus) infection. Said method
conprises the admnistration of a therapeutically effective anmount of a
conmpound of forrmula (I) or a N-oxide form a pharnaceutically acceptable
addition salt or a stereochemcally isoneric formthereof in adm xture with
a pharmaceutical carrier.



This invention also relates to novel conpounds having the fornul agzz~ i
AL 4

fV~ N b~~R ~q

Iblg ~y ~ b3 \ Ra Q 30 the N oxides, the pharnmac

acceptabl e addition salts, quaternary am nes and the stereochemcally

i soneri c worgsR7é28er eof , wherein -bl =b2- C( R2a) =b3- b4= r epr esghifrpodohyal ent

radical of formula -CH=CH C(R2a)=CH- CH= (b-1); -N=CH C(Rza)=CH CH= (b-2);

- CH=EN- C( RZa)
00127825 4 _
- NEN- C( RZa)

=CH-CH= (b-3); -N=CH C(RZa)=N-CH= (b-4); 0 z r~aY zoo3 WO

- N=CH- O R2~) =CH- N=( b- 5) ; - @=N- O( RzZa) N-CH:(b 6)

PCT/ EP99/ 07417 q is O, 1, 2; or where possible g

is 3 or 4 BOIWIalO@eﬂhyhzmgeS{"OéﬁR/l -NHei(r)R° Cﬁ(@@DRyI—NHﬂﬁE@}H‘L, Cl_6al kyl)

C~_6al kyl oxyga
C~_6al kyl oxilcg(a%onyl "C1_6al ?yl carbponyl o
substituted with C 1_6al kyl oxycar bo R2g,j s cyano, am nocarbonyl) nono-

Cl_6al al kyl car bonyl

or di (nethyl)am nocarbonyl, C 1_6al )LI//%ubstltut ed 10 with cyano,

am nocar bonyl or nono- or d| (et hyl )'art nocar bonyl ) C2_6al kenyl substituted
Wi t h cyanwherin &Rh~7Rindepsidentlpss Nf GHast ar% h cyano;

hydr oxy, hal o,

C3_~cycl oal kyl ,

. le Optd.®nal |y substituted with cyano or -C(=0 R6,
Bis Bl bl

15 atons or Cyaﬁﬁasrﬁém

9 &% ﬁi%éiw'lgrﬂ' r3BRAatonf@OXY | . cyano,
nitro, ani no%zhrmno- % R q’f ‘f"a‘f]g’ [Dhal ﬁ%"ﬁ;

pol yhal onbtih
CNHC( =O) H,
~~A B~A 20 wh

-orikyl ;Sbnga%&wﬂraimal ymd»)cmsyel@ylbﬂeyvhequv g(ch@fﬁﬂé aliplgtico) R6)

greupGhdy B Eibsti (Wit e oo NdbRfruets ﬁdeﬁéiﬂd@ﬁdly lectedrfratha (~)

ei n each A independently is N, CHor CR6; Bis NH O S or

NRG; ]&is 1*of32€Yelgativke i s et hyl, am no, nono- or di met hyl am no or
pol yhal onet hyindol.yl log isoindoby| ach ,opﬁZnally&hbﬁnMded with oreadviy ihtke or four

Wi t;cg(r:lleoglr k?%\pbs%ﬁﬁ%ﬁa@ﬁﬁép%dg ﬁ%gﬂgérgﬁ) gfel%l%?é%rawp hnEP’Oég ~cycl oal kyl ,

* indolyl or Csarbismy) cyaéacﬁn@pt:arbwwuwtrgua;@mptmlﬁwlwqthylone two, three

e substituted

or four subst bbyaRmeAIdky HEOEQMRAEdYorRg! ected from hal o, Cl_6al kyl,
hydroﬁjl Cl_6al Kyl oxy, "cyano, am nocar bonyl nitro, amno, polyhal onethyl,
ha

30 p

I oﬁePh‘;ﬂ)@WﬂQﬁa’ (pyr@api}{yl PAFABHT P 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 R% or

L is -X-R? wherein

R3
20

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 R% and

X is -NR!-, -NH-NH-, -N=N-, -O-, -C(=0)-, -CHOH-, -S-, -S(=0)- or -S(=0)2-;
Q represents hydrogen, C;_galkyl, halo, polyhaloC,_galkyl or -NR*R’; and
R4 and R3 are each independently selected from hydrogen, hydroxy, Cy.12alkyl,

25 Cj-12alkyloxy, Cj-zalkylcarbonyl, Cj.12alkyloxycarbonyl, aryl, amino, mono- or
di(Cy.ypalkyl)amino, mono- or di(Cy.1palkyl)aminocarbonyl wherein each of the

aforementioned C,.;oalkyl groups may optionally and each individually be

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

C

salkyloxy, hydroxyC;.salkyloxy, carboxyl, C;.¢alkyloxycarbonyl, cyano, amino,

30 imino, mono- or di(C;.galkyl)amino, polyhalomethyl, polyhalomethyloxy,
polyhalomethylthio, -S(=0),R®, -NH-S(=0),R°, -C(=0)R®, -NHC(=O)H, -
C(=0O)NHNH,, -NHC(=0)R® -C(=NH)R?, aryl and Het; or

R4 and RS taken together may form pyrrolidinyl, piperidinyl, morpholinyl, azido or
mono- or di(Cj.j2alkyl)aminoC;_4alkylidene;

35 Y represents hydroxy, halo, Cj.7cycloalkyl, C, ¢alkenyl optionally substituted with one

BRLORE, wbﬁH)Fmeangéahoﬂ%hF{gxyG 66a| kyl car bonyl ,

ptionally substituted with one or nore hal ogen
atoms or cyano, p@¥l ba]lkqmﬂyl optionally substituted with one or nore hal ogen

v

each RZ independently is"

-



* phenyl, pyridinyl, pyrimdinyl) pyrazinyl or pyridazinyl, wherein each of
said aromatic rings may optionally be substituted with one, two, t B2y 2003
four  or five substituents each independently selected fromthe substi tuents
defined | el L is -X-R3 wherein 0 2 MAY 2003 WO 00l ?

RCT/ EP99 i s phenyl, pyridinyl, pyrimdinyl, pyrazi 12%% %?(074'7
pyridazi nyl, wherein each of said aromatic rings nay optionally be
substituted with one, two, three, foursor five substituents each

i ndependently selected fromthe substituents defined in R "; and X is

-NR -, - NHoNklore hdisdén, atofs,, Cr kst optiokkiGHubstitBted Wﬁ( 569 or Mbre KAl 5 Q

and RS ar o “0hi CH e W“'P%oﬁ??%*&h‘“ calfitlyd iR, e ™

| 2al kyl , Cearbaaylkg/drbwl Fand, Znﬂrck,yinmaobnmgd Yor Gil(gl %kﬂydmypmlphm@d Caryl,

i b |
aher e n" eadsl itatorheBlotl SRR MRt Bs COLR N RSt nocar bory
each 3 ndi vr@(Fé:P)lRy DHT Qb sC(= NN NHﬁ(EO()R AMENH)BS of andint s each
' ”dePe“dﬁﬂk g lg% nirlrs‘ﬁﬁkth}iééﬁ%m orfe, ;@@'tﬁaék P¥r o BT Db¥iueftRleliot OXY

b I

S?E ng%al k;‘ﬂ%ﬁ‘? ﬂya%‘F% reﬁ&aaﬂ% @%\‘ﬁh %@P%%@)éa@dlwa?mt hyl t hi o,

- S(=0) PR-, nrtM"pS(y’ﬂ@o@?@alk G ‘h)alodf)"},'@l(k‘@( - (=0 NHNHZ,

for m pyt FoF IAAPA %?%E}aﬂg} etﬁWﬁ%ﬁﬂ?ﬁm\ AP AL

di (Cﬂo 1|2a1ky1é0taMm&Cp1rﬁﬂid(W11 plpmadmydl hempopiperidisylpipermzinyl, madmpholinyl, ha
GV S RS SR SRASIB IS S bR Bt 1o o
Cl_6al kyl sudeal |rman<momlﬂ)hb<t§¢mmtumd witli 20pRB grogp; B seyd mmaug(hetero-

C~ _6al kyl o r
di (C, _6al k??@gﬁaﬁfgﬁi (s Sgﬁﬁgﬁomet )&?’&99 ‘Ilrg 81.1 @%?ﬂ??ﬁ?yw %lmet hyl t hi o,
- S( =0) PR~, Pyrepingi aqy lazinyl whpies) cackyaEs a eprematichetyrRgIQ ra ical may

- NHC(5:O) R6 n-‘{}l—)})g@mlggmafenlwmﬁﬁydmx phenyl or phenyl substl tuted with
one, O@i our or five, substi tuents 02 %2~ |@g§_ﬁkegr}den sel ected
from haI <§°f fure e52 MERAIREIOR {f1e tresimeny ok QISP S JTromily

pol yhal o@iuﬁﬁhﬂmlrnmdefpmér)dya%@ﬁ) inffattkon. oxy; Het is an aliphatic or aromatic
heterocyclic radical; said aliphatic heterocyclic radical is selected from

pyrroli diqyl i peridin per.i er azi linyl,

t et rahydrﬂ%tﬁ’%l%{)ﬁné’ﬁﬁuqrg?l?%%o SD‘ID ﬁ@’f)g&th%} Q%Pd%d;‘)'a%gfl phatl c

het e2@cy cufferiB® froadHEa (Hoemwn dptrivondéfigiersy \éuisi;mfd:amtoed Saidt medmedoxo group;
and said g E@ﬁ% a )off Ur anyl ,
t hi enyl ﬁ"I %gﬁ]?ﬁi &atﬁgﬂaﬁg‘kzt}ch)ﬁ/)( éﬁéﬁ{%% ngﬁny?lgréﬁe%ﬁglorﬁ each of
said aro fm@laré@t%radwéaqeéomoﬁ wmwyu%w %‘ﬁ%nta!gle Bédlgebgéelr Plted with
hydroxy. sg&red¥heti@iiynesBédt form thdrabkinl adatxaredk @i B pRAmRREGticM c@rigf. oup
defines straight or branched chai n saturated hydrocar bon radical s having
froml to 6 carbon atons such as nethyl, ethyl, propyl, 1-nethylethyl,
butyty peftiginvenignalso relates IyIoNElympoUndsaavigg e dfIMEAd the |ike; 0 2
MQY' 2003 wo ool i 7s2s -6 PCT/ EP99I 07417 C, _, oalkyl as a group or part of a
group defines straight or bhranched ¢ha| n santz)yr ated hydrocarbon radical s
having from1l to 10 carbon \ﬁﬂ e groups defined for C, _6al kyl
and heptyl, octyl, nonyl, decyl dth |ke C,d-a)  2alkyl as a group or
part of a group defl nes st raf Br br‘anbc 2chai n saturated hydrocarbon
radi cals having from1 5 to 12 arbon atonms such as the groups defined for
Cl _~pal kyl and undecyl, dodecyl and the like; C, _4al kylidene defines

strai ght the Nbar)amhed m\faﬁhabesatalryaicecbtbtblvadicﬁﬁbn baldr gead¢ary ansidecaldsthhavi ng
from1 tost4 carbor atomse Cufc a}g §L 1, 2- et hanedi yl or

1, 2- et hyl |e(5%?1° miaél ﬁ?odﬁéh edis wa ?)FFprI i dene, 1, 4-butanediyl or

1, 4- butyl-b fC(RﬁB—b b#lepe:per(tsabwkdrmm&qpﬂ offnrgleherl c to cycl opropyl,
cycl ggutyl, @@@Iﬂqﬁﬁnﬁ%h Iodgef()yl and cycl oheptyl; CZ 6al kenyl def i nes

stral ght and Bf anc aln dr otarbon radicals having from2 to 6 carbon
atons cont ai rrN’-F&Iir(HBuabF@Hb@HH subr)as et henyl, propenyl) butenyl,

pentenyl, hexepuNnanf?benicke; @.3pal kenyl defines strai ght and branched
chain hydrocar bon radi caI s having from2 to 10 carbon atoms containing a
doubl e bond stEH-EL Bhé—ﬂrqdps deforhed for C2_6al kenyl and hept enyl,



15 octenyl, nonenyl, decenyl and the |ike; CZ ~al kynyl defines straight and
branched chai n hydrocarbon radicals having from2 to 6 carbon at oms 0 MAY 2003
containing a triple bond such as ethynyl, propynyl, butynyl, pentynyl,
hexynyl aq@ dossdsi ke; CZ_, oal kynyl defines strai ght end br W%J}‘ﬁ%”

hydr ocar bon radi cal s havi ng from2 to 10 carbon atons containing a triple”
bond such as the groups defined for C2_6al kynyl and heptynyl) octynyl,
nonynyl, 20 decynyl and the like. As u4sed herein before, the term O)
forms a carbonyl noiety when attached to a carbon atom a sul foxide group
when at t achedN=@HeC@RS)aCsiNEUr afes); and a sul fonyl group when attached

twce to a s u The t halo is generic to fluoro, chloro,
brono and |03£III gsééjzoglaNzﬁHFhe f@r@gm ng and hereinafter, polyhal omethyl as

a group or pa¥ENei(RE)gCHAGHRs defi-Med as mono- or pol yhal osubsti tut ed

met hyl) jns 6\]]t21 SILI‘LVH.& %gm gtbrgne or nore fluoro atons, for exanple,
di f 1 yor oget hyl’ tri bol yhal oC, . bal kyl 3s a roup or part of
a 30%groﬁls1 dﬂ%ﬁef‘n%réi ﬁl #YI%PM*I%S-&HK? '{:Uﬁfﬂ F for
exanpl e, t g s@koLyubsttafddreith fdhﬂym@r@ll&}&’darbcinyl,{qlJall@ﬁfx@'cﬁbbiﬁl and the |ike.

In case no a hao n,.at.o ar 0 naJkyI group within
the defini E:eéﬁﬁgga%(?wlﬁé}'o ?%@XIO%%M ﬂg}'?d‘f”ﬁléy may be the sane
or differefl.calkslodgtarbenyieant to i ncl ude all the possi bl e i sonmeric forms of

2l S0 1 nckudesy 9. ARMoERT AV, Reheer Bl fort i plalabaRSse o e

Het lthdl cahvlmwallzre aanmmttmnytmmbm rog ae(nredieyi )aofinadasbonpl, €akdlkeroft formul a (1)

gra(l ;) ! BB At cyzﬂ% gﬁf: aﬁ'k%{}rr L,IQ@({\Q[[},ggmgpprOprl atg nThus, for
. ' ri |
3- p;? i di R4 e%rlnécwfi?'mw\‘?% r@xmlp gdyéaq,l%y,l pagq)r@ll(éﬁbsng}tyf Withe et c. )

occurs nor ectdmmr® C@ﬁc&élﬁﬁkylnC@@Mk&@'ﬂﬁﬁﬂléd&ﬂ?tsubﬁﬁﬁéﬁ dehionk bi‘ ﬁﬁ)ré S
Li'nes_drawn in roms i tuents indicate that

i ndependen or ste

t he bond néﬁlos%n %‘;%P’t'"éé’ﬁ6)5!"1“t°oE f%’g" ngémé Vtsalbﬁ“é“‘?éj\’{&hé‘f‘%%’?oﬁ)gﬁ?g% Il be

al\llloprkﬁéli at edtcm’rs;’ﬂr cyamne quéatldym?oﬁiul@aikwsxpcfarbmryﬂnﬂa@osyl) cyarr]xo( pnxal) :Iauamp, their
oxi des, [ uat er emcally isoneric

forns may %go% aﬁ’ﬁﬁé‘? a}krsyi)a re> c?é’r?'t ersaeg)g}p lflﬂ’l??rﬁétﬁ%ﬁ’g}?em st as

ster eochempoh/hhl?meﬁw&tbm,es(#ﬁ)ﬁ% -NH-S(HO)R: ﬁ(@)&r,eﬂaﬁ‘éﬁ%l ly isoneric

forms" as ug m.geﬁ 4 | kb 1;51 Bossi Riksuft er eoi soneric forns
whi ch the corrpoun s of ?ﬁ GIENH"} 0 ?a and thelur Noxi des, addition
salts, quaternary am nes or phyS| o) \cal |4y functional derivatives may

possess. Unl ess otherw se nentione \oayAi ndi cated, the chem cal designation
of .conmpounds denotes the mixture of a1l possible stereochemically isomeric
forn) saileré eadhxA imdependentlgiinNnGHakCR;ast er eomers and enantioners of the
basi ¢ nol ecul ay § céuggr swel |l as each of the indi vidual isoneric fornms
of formula (1) or 1\?? heir Noxi des, salts) solvates or quaternary
am nes substanmlléﬂw‘?ﬂ“ﬁb) i.e. associated with less than 10% preferably

less than 5% ipé 1P eltyF hitho, - aindgiafth TGl MuRiRiagl v | ess than 1%

of the other.is |c cceter the R- or

S ont T gulat Cone e pleRiC ot Grevaotkat Spehy fih g bl

radizal s mgyoupaney b Substitutdtewith dne of twior a:;bsamemfs irgleperidently selemgdfronts
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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 heterocyclic radical may
optionally be substituted with hydroxy.

35  Asused herein Ci.salkyl 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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As used herein before, the term (=0) forms a carbonyl moiety when attached to a
carbon atom, a sulfoxide group when attached once to a sulfur atom, and a sulfony!}

group when attached twice to a sulfur atom.
25

The term halo is generic to fluoro, chloro, bromo and iodo. As used in the foregoing
and hereinafter, polyhalomethyl as a group or part of a group is defined as mono- or
polyhalosubstituted methyl, in particular methyl with one or more fluoro atoms, for
example, difluoromethyl or trifluoromethyl; polyhaloC,.¢alkyl as a group or part of a

30  group is defined as mono- or polyhalosubstituted C,.¢alkyl, 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
polyhaloC, ¢alkyl, they may be the same or different.

35  Het is meant to include all the possible isomeric forms of the heterocycles mentioned in
the definition of Het, for instance, pyrrolyl also includes 2H-pyrrolyl.



20 25 internmediate of fornula (1V) wherein W2 is a suitable |eaving group
such, as, for exanple, a halogen or a triflate) with an internedi at$ AY
formula (V) under solvent-free conditions or in an appropriate sol SZH%
as, for @Rgipligas et hanol , 1-nmet hyl -2pyrrolidi none, N, N-di mp&iplpbgg-aps de,

1, 4- di oxane, tetrahydrofuran, dinethyl sulfoxide, tetraline, sulfolane,
acetonitrile and the like, under a reaction-inert atnosphere such as, for
exanpl e, oxygen free argon or nitrogen, and optionally in the presence of
an acid such as, for exanple, 1 N hydrochloric acid in diethyl ether. This
r eact i olledettredipd mhayr eeattazheditot therpemandoref tienmbleguleatf \feemld Q1) Gr 8rg) 250 C.

R Rl R "'b" ~ N

. Tofouh gy Mog carBph e el B Bogs effttr s TP R wheR U5 nds o
for rruI ah(ereragyotmlérpendmul,utsmay peidipysidingt, 3fpyridiny or & mdr d compounds bei ng
represented by formula (1-a-2)) can be prepared by reacting an internediate

of f e 6 i QUP. S ‘ r exanpl e
2 hafogannss o) yIIENCE . K0, B RS il an MRS BioSendly

appr opr ieck defanitienis independent. f or exanpl e, 1,4-di oxane, dimethyl sulfoxide)
tetraline, sulfolane and the |ike under a reaction-inert atnosphere such

as, for %Sé‘!@x'a  j rﬂ%ygge i A ﬁths?;‘i rc!ﬂt Lih GG A e bﬁ%}?ﬁ&%@%ﬁ bhed of a

base su or ex e, potassium
hydr oxi deam' of the suitklde ringjatomsact i on can be perforned at a terrper ature
rangDng between 50 Cand 250 C R~ R~ ? 2 W2 N~ Nb~, ~R)q R3-O N~ N b~

ZT ; 2) eﬁ%%rgmatea t?at ser% ciftl{\é %rgé%uﬁaéo?formqeﬁwj&j%%z nd egr( V) (=)

convert |Mg>x¢dﬁﬁrp%ﬂ§lﬂum S@its,fcmamnaa:y @rmegs andﬁtﬁrwbmmaﬂwsommf@rrngmm
ar t - KnovepngdiR ¥he bf MBRS Qnigd bP&hlfaﬁgﬁﬁﬂcPéﬁst ag Q@réb@ﬁé}ﬁiéﬁﬁ? iQmdrRroha (I -
may be converted to the corresponding N-oxide forns follow ng art- known

procedures for converting a trivalent nitrogen into its N-oxide form Said
N- odidat Tlemterdsterespharaigalbeisemaris yorms” @a upeddpreinbetpte dafines @Hgha he starting

materi alp &Elbﬁ@ité?éb@ohén@}orﬁlstvbhlé‘ﬁltmxﬁhﬁ & t‘éhﬁ@l’ﬂ'(lf) &V(IJaP %3 ﬂ[HuCN-
e

per oxi de. riate inorgani c peroxides dr ogen
per oxi deOXIA%Bé‘t%“ﬂ%Pajts ‘r‘atg@ PESPY £ allﬁ&%‘iﬂ kgerévr% ’Bﬁ?
per oxi depospedsadmldssotherwise teentionéd &r ivBiKa2a e WikiilidaPd2matidd oPCT/ EP99/ 07417

el o) B HE R BIP BN R R BEAMLBGRRC E-BRI Y FsibeRR SRS s o e oxoi o
aci @0 e.wixtBres kburinirgvdbdiasiardoniser anduingnaemers of dredyasie tatecitler stcictire e. g.
per oxoacg! rvsu aCidin RS hINAE R RO ﬁesheefémeofqontunlewr a2y ﬂéxﬁtdﬂ@i"r%' de.

Sui tabl e solvents are, tor exanp ter, lower alco ) et hanol
and t he ‘P’PQ%’S sﬁfﬁd?‘ﬂ&%@%@‘r&“at@“@')’ %F‘éﬁeﬁﬁ‘@“a{l‘& ’d(rfé"é’) X3 ‘ijSOQatSﬁtWé

hal ogenathe 1094 lp&!f@ﬁb]@ﬂéss tRay)s %dimﬂsdmmmemﬁsm 2@Nehdrthadt prefarably mc h

I f
nal ogen’ 8y 1BeoUBR OUREIPoT0 T 3% PREC LS e ECIR AL TRATa O 1 s
- NRAH uscargighikzied; aé)satueaagmrmvalcnta:ychacamartmhlyb seuateslobdienls rsaclmvas, f or

exampl o it il QX0 A AL, CORERORR bk Baiif RLBREAGRQM 2 sul tabl e

base su am ne or
t he ||kehaweranc%§ezﬁtprmmr% aasngldtoakly hwriestyreochemm«llwowﬁv PNt to

per form §tipe bR Surfd%Qﬁ trb@Ruli(h) Rr A-Dr ¢ 86¥ieas1Y aiteAdel té\lbe Rhbakred Shrhin he
noi ety, bears a suitable protecting group P being, for instance,

hydr oxy &’i"' h
a tr| al k sSF?RﬂOdP‘éd%‘}e“é‘HB subsequent |y renoving the protective group
accatdi ng to art-known nethodol ogi es. Sone of the conpounds of fornula

(1-a) anHosherpeitide, sarmwrmrmho@tmnunotmnmaqwt(t-a) ahéanédecrhdreiyt thont ai n
an asym’ret ric.carb

ure s henlcall SO 20 f of said
Corpoun R AR PR S eeplATIE Do S AT gy BN Br o
ar t - knownotpphaameahenticall yrauceptablophay, alst fisd esee foreaample, orethepeeegamaired by
physi cal ti hic
Perp qugﬁﬁ‘rﬁ&%ﬁ o?Hgaﬂ?éﬁac%ﬁ 9a91h/ta‘é§?pg§r§i§ g&%p&ﬁ% ?lnsaﬂg, &ﬁ %ﬁhgg@g%hy and
t he 35 ketln@tmeptatﬁnannowemlm wighip tshesarmbit of thcrpmsanemventrnmt ures by
first converting said racem c mxtures with suitable 25 resolving agents
such as exa i cid 1 res e lts or
conpoundg%gpﬂmﬂlgﬁhgmg f&ﬁkgﬁéﬁcéﬁﬁégggké é?ﬂé%%%xg§?§§é6%€??c salts
or conpoaredsedny o ¢anpriseahp therapeetieally acive ngts—ttradnt acidtand bass addiamsatogr aphi ¢
techni ques) e.g. liquid chromatography and the |Iike nethods; and finally
converting said separated diastereoneric salts or conpounds into the
correspondi ng enantioners. Pure 30 stereochemcally isomeric fornms nay al so
be obtained fromthe pure stereochemcally isonmeric forns of the
approprrate |nterned|ates and startrng naterrals provrded that the

I T o Y

o, . o, o



0 2 MAY Z003 WD 001 27825 -13 PCT/ EP99/ 07417 commercially avail abl e or may
be prepared according to art-known procedures. |nternedi ates of fqrﬂma.ﬂm
(I'l') wherein L is -X-R3, said internediates being represented by fornul%
(I'1-1) cagohpeRPared by reacting a pyrimdine derivative gfrpfigyoppha {VI1)
5 wherein each W1 is as defined previously, with HXR3 (VIIl) In a reaction
I nert solvent such as, for exanple, 1, 4-dioxane, 2-propanol or the liKke,
and in the presence of a base such as.g-for exanple, triethylamne or

N, N-di i sopropyl ethyl ami ne or the |ike. Different regi o-specific isoners may
be for mﬁmstdntmeosmpanemﬁcfoﬁmdm(bm(Iaa)camdvleusfmrgl $het abl e separation

N 3”%%@%%&5%? B%Pﬁé%'%ﬂﬁdﬂ?“% CAARS S Rty bt Gt By Trelling 1 7O
pr epar edths paseteem \wg awchi appeopriadh aoid Appmenﬁtmaaxdévompa;e Wrexemplaz is a
sui t abl emb%‘ﬁid%]g&r é?iéﬁ ad Hfdﬁoﬁﬁ:c dcds, éga i apRirSohl id & rBﬂ?dbrox\“dcté&uﬂ“

|nterrred| ate, of in a sui e sal vent such ? for. exanpl e,
1- mePhy| SWHyicy Bum@m@ﬁ@onf aadahfo&WI 3 OF Prganic|agids spch a%e g5 €83BRke of an
aci d suckcesis, pr‘bﬁﬁn(ﬁ‘éaﬁﬂl‘(ﬁ(ya@eulﬁlal}hchwwbﬁ)ili&(l @%tﬁadeﬂuﬂ:t)?hhldm@t her. This

reaction can.b d at.a tenp ature a ng. bet.wee and 250 C
R R suecicl e Bhianedipie iy mple fingire Fralg Wit St pclpap IrRE, 2°0 ©
/\1YN béthanesulfdnl‘c bdm’ieﬂ%alfp‘mbl}%tolhd%mlf@nﬁc\/lcyclar)uc( sdlicyliv)) Al ternatively,

I nt er medj repared by reacting an internediate
of far md %;T?ESS% IC{'Iﬁ"r %@gwh%;%l&és:ﬁg%(&q%{?ori de) triflic anhydride or a 20
functi onal derivative thereof under a reaction-inert atnosphere such as)

f or exanfbayersely gaid shit é@mmsrogobe@onvirted doyereatriiént svithemcipipoopriegerbase inger f or med
at ate rfﬂw[ ing between 20 C and 150 C. Rf 21 ° (RZ) HO N~ N bl
(R)4 Pgﬁ%g aﬁﬁ&%&g:/b.) qg'b~ ~/\ 3~2aY~\b3 \RaYbRQQ(X
(v 0 2 MAY 2003 wo oon7szs -14 PCT/ EP99/ 47417 Internedi ates of formul a
(X) can Tbe pompaurett dffomeda (1) og (les) contasnimeati atidicpiotbomaylaisobel ) or a
functy Onghn ek YRbiiér hARIRR! metth bllarfihelaALBLRRE: Mrfhs Oy dfeirin dvifd ) - Thi s
reaction may pertornmed under vent - ree conditions or 1 n an

appropri amonmtv@ngansmw lagrgamrbae@éarﬁpréowmt@b%ﬁﬁéylt famsgompesefor he |i ke

under a 5%51&%&&%&@&@%@*@% Sk §ﬁt§5hr§asalszlﬁlfé rﬁetammt@,e gomamdrﬁee argon
or nitro . and optional | mtE;eLHgs sen f or exanpl e,

ol um nSeime pota s B i e SN R ik sAES iR OEEoaf Hash B
per f or me chectienaathiniep At thyBDrglaginiige isdvabeminkaltE addalPS@itlcami© aeidS~ CH3 N

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

The term 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 not 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'is
35  hydrogen, aryl, formyl, C).galkylcarbonyl, Cj.¢alkyl, Cj-galkyloxycarbonyl, Cj.galkyl
substituted with formyl, Cj.galkylcarbonyl, C;.galkyloxycarbonyl.

Another special group of compounds contains those compounds of formula (I) wherein
one or more of the following restrictions apply :
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w th an ﬁ’k@éﬁﬁ@&?ate of formula (XII1) in an appropriate sECT &R QU‘E‘FI as ,

for exanple, ethanol) or the like, and in the presence of a base such as,
for exanple) sodium ethoxide or the |ijke, under a reaction-inert atnosphere
such as, for exanple, oxygen free argon or nitrogen. The reaction can be

performaiq a1a1§a21a‘3 ReRPLE Al gffomg]a lyet ween 20 C and 125 C. HZN N b
| R2l g HO'N~_N. b (R~~q w2~Cy H ESQ ~/b2 ~~~~/by NHb~/~ZayY

~q
~ N b~b3ibR2RB b@}ﬁr‘@f’(‘X) (XI1) (XI II) A convenl ent way of preparing an
i nt er nediipt g i9f; formula (1V) wherein Y is a bromine or chloro atom said

I ntermedi at gs bei n ent by formul IV-1 vol ves the

i nt roduc't:,}l ﬁ bsfcygn%r F?i’ E g%/i(pogpemqalgt vntojt é}lﬂe(ﬁr‘é‘{% of fornmul a

(X ?1/|)5) wher ¥iis c?ﬂuo\/\KIG#))&H-Izmra\haMgehbprdfefablhﬁdhalugemg N- br](c)m)sucm n: m de or
N-chl oro N r v or exanpl e,

chl or of o?% lslhgbr%%? ?remf‘ﬁg%ﬂ g&rc’)lrlﬁte;‘i ﬁ]ﬁs%& Sreﬁﬁga”;fg“& ¥6n can be_‘

per f or nediihl la-XarpehmmrPémrmn@rab@' NB{ \R en S2most mn@r@hsxcis NH,@ngd RHY z003

Y“"{S??{ g:; f)ss@gguté/&mgmyl\lwhg G 651%% gaale%% ad s cﬂﬁg as @%?cr@d(sﬁbéﬁttx?r@_ /'EP99/ 07417

Anal ogous to the conversion of conpounds of formula (I- wherein Q s a
hal dden Sbll@Dmboumglabgroﬂlpmﬂabmp@umyomméh%e@moum fonhldal(h@)er medi at es

]91; rm gUbvﬁeﬁédg ls(ﬂyd\v%greagﬂ %Ydtmﬁayl cngr16aa1kya@arbsnﬁ0@ygdlkﬁdcléalggmxyormounds of
- | SS
synt hesi %@80@ §1 lgg stijpited vt gﬁ"%’ﬁfr'rgfréé i Rﬁ}ﬁﬁw R, ONZBt he form

of racem c m xtures of enantioners which can be separ ated from one anot her
f ?I | owi ng.nemer KPR k& rEohpBuRdsAondiiieiso thdse Lgsitings 6PFRAURAS-29f formul a
(1- aP wherem one or more of the following restrictions apply :
i) -b'=b’-C(R**)=b’-b'= is a radical of formula (b-1);
i) qis0;
iii) R* is cyano or -C(=0)NH,, preferably R* is cyano;
iv) Y is cyano, -C(=O)NH; or a halogen, preferably a halogen;
20 v) Qis hydrogen or -NR*R® wherein R* and R® are preferably hydrogen;
vi) Lis -X-R® wherein X is preferably NR', O or S, most preferably X is NH, and R?is
substituted phenyl with C;_galkyl, halogen and cyano as preferred substituents.

An interesting group of compounds are those compounds of formula (I) or (I-a) wherein
- L is -X-R® wherein R? is 2,4,6-trisubstituted phenyl, each substituent independently
selected from chloro, bromo, fluoro, cyano or C;.salkyl.

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

bromo and Q is hydrogen or amino.
30

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 compounds of formula (I) or (I-a) wherein the moiety in
35  the 2 position of the pyrimidine ring is a 4-cyano-anilino group, L is -X-R® wherein R?
is a 2,4,6-trisubstituted phenyl, Y is a halogen and Q is hydrogen or NH..

Most preferred compounds are :



10 converted into the correspondi ng diastereoneric salt fornms by reaction
with a suitable chiral acid. Said diastereoneric salt forns are 02 MAY 2003
subsequent |y separated, for exanple, by selective or fractional

crystal | i paddomsysgnd the enantioners are |iberated therefromdyppdolpaki;. An
alternative manner of separating the enantioneric fornms of the conpounds of
formula (l1-a) involves |iquid chromatography using a chiral stationary
phase. Said 15 pure stereochenmically -Hl8oneric forns may al so be derived
fromthe corresponding pure stereochemcally isoneric forms of the

appr opr i 4tlé4-gmine-5riglaoratéel(? 4i6strimptaxipkrayemirolZnpyrieidinylemingdc ur s

st ereospeghidnstalld:y. Preferably if a specific stereoisonmer is desired, said

conmpound synt hesi zed by reo ci fic net.hods _of aration.
These rreﬁmé?h&ir?ﬁ g%&én‘i’é’&é@h&"leyyﬁ '\95% FiBWhF‘F‘HQ lP‘iPzg‘i‘lF €starting
mat eri al a-[[i-lbréﬁlo-\m-dﬂ-cyaﬁo&m?dlﬁwtl@tlﬁld:nb)(y)t-hpyﬁnﬁdihﬂ'l]aﬂﬂnb]be:ﬁiiﬁltﬁ[d, that in

compotind ey HEEs T R vyt By BRer g Ea b s BIRER Rk, or oups

whi ch it beszahdsile;abl e t o protect include hydr oxy, am no and carboxylic

(o g, terttpioRaR-EFEAR PERRN he ARy SRS Ra s T2 STV,
benzyl albdnzml‘lf%ydropyranyl Sui tabl e protecting groups for am no include
tert-but mLﬂxséﬁﬁﬁb@mhhorers hﬁ@é}sb QWBﬁﬁé?ﬁ’ﬁg}lxeny@i'ﬁ émﬁnﬁmyg&hﬁngﬁ. groups for

car b%yl i c aci d_ 1 nclude C _6al kyl 30 or” benzyl "estérs Y 2003 WO
001 2H325 bengoniieite;@pdo/ 07417 The protecti on and deprotection of functional

groups nay[[4-alkene5asembed- ma@@ m-aﬁﬁetaylpﬁam¢mzs;i)emdﬂibﬁamm]of
€S

protectin QURS sfuII rlbedln Pr ot smOr ani c
Cheni stryg%gﬂ i’ acepiically o g@i “f’ﬂsa SR ect i ve

G oups i mn@gsaanddhéiyﬂatdmeb&mlcalw idomelii¢ faoms tHerdsiGr eene & P GMWtz, WIley
I nterscience (1991). The conpounds of formula (1) and (I-a) show

i rubS (e Ramk ERpein T st i B4 BHRCERY 1EMMRGm FERRRARAS =
Def i ci endormdyladHpwherenl W 1€) siirablelsayisg gfbhne skibh/ay ifon examplef ehengcral |y
i nfects glypiﬂaxlyhm‘ha@@ l ds%}]ag%‘%ﬂﬁé Hypﬁethﬂ]%fd?{yl qgﬁﬂ&%ﬁxﬁg}@%\xﬁoﬁ'ﬁ ranalme‘ unction,

parti cul e coor ion
i nfected, {#&t Withtanagyne derinasive o farmsi @ heprnmally pnder solyenttfsee %Fl’é!‘?nﬁnr eover

befr;gve atlﬁ'@ﬁ H&édcﬁonlrl%}ﬁd 1%1vérh§udhrmumlegﬂ? 12l etﬂﬂfcﬂnﬁme&i)yﬂij%iob ﬁditmabl eI Ito

cO S n neao, asns an ec usua

combgh | SebRRend i SPhacIR, and DotV BLES SR SRl et sual LY

condi t | orsalfakmecicatonitrild arhl thit ke, uhdetd mactmmeﬂnaﬂetmdmpbﬂb(scgh opieni a,

K i f h d
aposi ' s §%@?§§e§§q frdd &{ 8#%195%‘{11{ 9nd°81|5} Jn% }/mﬂ?{h\ég e @é%f%ﬂ“a&*&%@ﬁt erize

by progressi Ilna res tonms such as,
pr ogr essiayefoggxampler 1 & hmr%hl@m i Cbéﬁhb’bﬂb%rtqfébﬁ likg \T hlhfe@@thwnfh?rt her

has al so REfoPRBH 1P RafeRifd Nt BRSO oC angusePat hy, progressive
generali zed Iyrrphadenopat hy ( G) and Al ~S-rel ated conplex (ARC). The

present corrpounds al so show t| Vi t agal nst H V-1 st rRél ns that have

acquired resi art-k Wn_ ) ucI e05| e rever tr andhi pt ase

i nhi bitors. he aI aveH§5 t/f) q X fo\!E @J ‘0 human a-1
acid glycoprot . etothelrb4an retrowral lro tie rticularly
their- anti-HV pfoperties, especWaIIEvthelr ant i 5fHI V- 1- acb-’iwk%i‘ t he
compounds of fornula (1) or (l-a), their N-oxidesg pharmaceutically

accept abl e addi tign salts) quaterfgry am nes and ster %chem cally 30

i sonBfic forns thereof) are useful in the treatnment of i ndividuals infected
by H 'V aqg Qr

L hIaX|s oft e nf ect e
conpoundsdf*® aﬂghber@i@ﬁ't’ § RVRHEYDR {f?ﬁﬁe%eloﬁgeqddﬁcglrha%%lg(ﬁgtgg?hgh{h}éof
war m bl oadadicameditiz dndf émesssmwtﬂunhcwpwémdwhwémgm stethedelogesnedi at ed by,
or depen r may be
pr event e abu RV HF RS AEckiffIe Rt aSE oy shllEahbn dflilicy
especi al |tyiteahon %ﬁd)ﬁ%i‘goﬁl@mcapbb’ed with H V and ot her pathogenic
retr80iruses, include AIDS, AIDS-related conplex (ARC), progressive
generali z ﬂ%@/ R ses caused
by ret rovﬁ?eué%gpg@ggﬁpas é gw)nere eLI\?f%/}ad?%i‘g O%H%rregr#?llg giﬁ mul tiple
scl er osi scompaungs ivg zmeﬁm@dM/fQMB (-3-1),par PEPFPATI LY 762rHBE @b npounds  of
the present invention or any subgroup thereof may therefore be used as
nmedi ci nes agai nst above-nentioned conditions. Said use as a nedi ci ne or
nmet hod of treatnent conprises the system c administration to H V-infected
subj ects of an anbunt 5 effective to conbat the conditions associated with
HI V and ot her pat hogenl c ret I‘OVI ruses, espeC| aI I 'y HI V- 1 The corrpounds of

oy N 1



10 conpositions there may be cited all conpositions usually enployed for
systemcally adm nistering drugs. To prepare the pharnmaceuti cal 07 may 2003
conpositions of this invention, an effective amount of the particul ar
conpoundwopeezesl |y in addition salt form as the active POU/EPdY/Eni7i S
conbined in intimate adm xture with a pharmaceutically acceptable carrier)
which Garner may take a wide variety of forns depending on the formof 15
preparation desired for adm nistratiehl- These pharmaceutical conpositions
are desirable in unitary dosage formsuitable, particularly, for

adnvni stlﬂﬁm@ﬁla&r%ﬂfPWU%éB{)aW'P%Femr}Xr IS awebledeayinggrony sughrasnfasr al

i nj ecti Qfkanfpé, EneteEehnex altﬁﬂaeemrﬁ bﬂmémdmp@hhmw)mdars@rvemﬁége form

any of the usual pharnaceut i cal, nedi be e ed s for exanpl e,
e

maler ! e 5P ah ARroBMY SO SHLAS. [ KPS eaRlol BB 2or o 1) qupd
pr epar atp)&ﬂﬂlcﬁmtﬁh AN-gusARSoramidS Vi fidx ad, téttah?droﬁﬁ’klﬂr s;mamyand sol uti ons;

lid h t h dilu | ub t
o e o R ey 2SS el b el SR et 20,
capsul esatrrmplhdrabthcmta. fdsesample, ofygeh fiee ame®r nitragdn; aviddptiahalbnin thabl et s and

capsul e . t g n whi ch
case sl THaRE o B aiBSuIPR, £ MARL RV RE Ao ORTR &Q*h#gw?mi
parenter@ﬂc‘&ihﬁﬁﬂﬂé?etneﬁﬁ%mﬂi Plea t@mprsraélrremgrm&Mawyﬂbdﬁpm% SEerile water,
at least in largeRbart, though other ingredients,Rfor exarple) to, aid

sol ubi i b | n Q}A o nj ect alfe sol uti ﬁ:n-splq f oK exkrrpl al <rray be
prepared i nfwhi rier 3sal ] Q,sol uyt ony” glufoga’sol uti on
or a m xtur o,thall d gI ucose sol ution. Injectapl gnsus ns;ons may
al so be pFeparfed in whfr ch®Ase 30 appropriate |iq¥id farriers;¥su®endi ng
agents and the |like may be enployed. Al so included arg@ solid form
preparations Wnig\r;s are intended to g converted, shortlyhefjore use, to

|l iquid form preparations. In the conpositions suitable for percut aneous
adnilfi st Tla¢ c@mpouride of &ommivds (ley) wherean Lyis ¢ oadieal of formufpe@eRr aaidbn enhanci ng

agent. anghfohdS Weinglab el roRARR'-o.0D ' daABBokapaRRTR) EAin &b sul tabl e

additives o proport| on i ves do not
intr oduc’@‘%ﬂ@r‘ﬁ of foamuladly )eWE‘?fF’@uW é‘f 3 %ftabEHeQ‘WEg 81eHp sushdsd ffddi ti ves may

facilitage 8;&1@ a@xdmlgeﬂ of b ifl 06 wlch émm@iﬂemamﬁlf@ﬁnmyvg@m an @pprophatez003 VWO

00! 2782S -18 PCI/ E /07417 h I the. d t
Theso. o PRBALEIOHS. R RDktrt ot e men] Srtode velpuine sfotangang ' ¢ | O
transde & trhialhlqaamdbr a mctaorsmenaunb:smsreeuucb as) foregxample) oaygendodeudrpbn by of t he
compoundsiyShed, AT fldre@hee 54 bAR' G ROFGAEADE, sl 1SaE BARKLR 1= ™=

be inclu ate ¢ ~3-,
y-cycl odl@ydndensoctwméryﬁmxsdeemdhw&@ Ris iRacon paiy egierfgmaed aha tamepesituitor e of
t he hydr%él,@rw&nojo ¢dhendpdydr.ogl ucose units of the cyclodextrin are
substituted wth Gl _6al kyl, particularly methyl, ethyl Oﬁl i sopropyl, e.g.
random y iEt hyl at dd C,:D(R‘)[;lydl‘ oxyd _6al kyl , pargl cuI arI y ydr oxy&tz)pyl

hydr oxy- pr I‘m@‘r ybut |; 10 carb xyCI 65 Ik bu.h/a

car boxymet hyl o oxy} e hyI + C~H6‘a?‘k§c/)sl carponyl , art cul atly pcetyl .
|
-1

Especial | y“n vvort h \a npl exants and/ or sol ubry s are \pbs vr2F andoml y
met hyl ated p- D, 2, 6-di net hyl - p-CD, 2-hydroxyet hyl

2- hydr oxyet hyl'y- CD 2- hydr oxypr opyl -y- CD and (2 car bo?yrret hoxy)propyl p- CD,
and in parti cul afW)ZhydroxypropyI é (2 HP- p- 15 Thé"t®r m ni xed et her

denojes ¢ye E&ﬂngﬁds b @'&‘iﬂu‘f@ 1L a}é‘?ﬁa Vﬁlﬁh@r' B pitp Ar&ﬁﬁ} c&r%@rt 9‘;&%&5& pr hydroxy

groups are et erent gr oup s such
hydr oxy- {5FBRHa ( wtﬁya%%p@ftmpr lrz&fmﬁtel%%rggp rrﬁmSJraﬂ%wgtrF@qnqnan (MS.)
is used as a neasure of the average nunber of noles of al koxy units per

nol e of @H@yahﬁsﬁﬂa%?%mm@aaaa%ag% &Hbé&aétatm&ébrr%@p&ﬁﬁn N-Gxidle FihRIrs to

t he aver{galqg?j nunber of substitu droxyl s er anhydr og ucose nit. The
M S. andi9boging artksowaproage H@Fé?rrﬁor'?élﬁmﬁﬁ a\PélY? BRIEPERNYBIOdLY My i ques such

as sl eﬁrnmm@N@xxamﬁn@ﬁmm(xh&ﬂénemwe&aﬂreﬁmmy reacﬁh@heasmahmgrf rared
spectroscop%_@% f Lﬁﬁeg % on the techni que used, sl. |€htly di fferent
val ues B‘Eﬁ"%a‘ oM TRPRIALS TEGHG OF IOR ag s Reyetif Preferably,
as rreasuA@ﬂrdwamsSr@pmqier@rmesropmmhe M&am;ﬂa@gﬂrdgemmﬁxﬂ&s alkalil0 and the
D.S. ran fr t [ | or rectal
i i ot R Sk ERSRRAS Befh plbaRes 3 3P RBPIRES Pl RrefioRy 2 i wrure
conprising a conpound of for mula (1-a) and an appropriate water-sol uble

pol ymer and subsequently mlling said nelt-extruded m xture. Said particles
can then be formnul ated by conventional techniques into pharmaceuti cal
dosage fornms such as tablets and capsules. 35 Said particles consist of a
sol | d d| spersr on corrprl Si ng a corrpound of for rruI a (I a) and one or nore

T T . —— Y T 1 ~ N R AAN 7



e) cooling the melt till it solidifies. The solid dispersion product is
mlled or ground to particles having a particle size of 10 | ess t hath? ¥800003
pm preferably |l ess than 400 p,m nore preferably | ess than 250 pm and nost
pr ef er abl wd mgss¥shan 125 pm The wat er-sol ubl e pol yners i n HOTeERMT41¢] €S
are polyners that have an apparent viscosity, when dissolved at 20C in an
aqueous solution at 2 % (wv)) of 1 to 5000 15 nPa.s, nore preferably of 1
to 700 nPa.s, and nost preferred of 1-12e 100 rrPa s. For exanple, suitable
wat er - soluble pol ynmers include al kyl cel | ul oses, dro§yalkylcelluloses

hydr oxyalaﬂ?WOPEPl@ﬁréﬂq: BF%@S"@&CBB'WQ‘FRVPI%W% BB es, for xAmpleyet al salts of

car boxyaltehhetribpssoic aakla i suibitbied beslchulastperoneny gl kyl cel |l ose
ectl nes, .chi. at s saccharides,. pol yacrylic _

t ' d ol
Sol do and tHrobERAeoBGEbaMERtai Bty Be RS Brid® Fd BetiaCei s, r s an
est ers t hatkylofdroperdides, gleat. butgbmdrq-rperoa)dcp@uwblayblabmsIaﬂ;-l forpabmplekyl ene

oxi de a co ol f et Ie i de. referred
wat er§sol u e po%rg?nél’g’?'g&a?é %ﬁ g%né)éﬁqﬁﬁt%qﬂrw *cé;% ngﬁleg'e’ ke!g)ncs
hydr oxy pr2epythnanet halpgeriated hyslescartions, €.g. dichboromethane, repd enisye¢sofesuehr i ns can be
used as V@fRpSO! ubl e polymer in the preparation of the above-nentioned
particles as |s di sclosed in WD 97/18839. Said cycl odextrins include the
pharmaceutically acceptabl e unsubstituted and substituted cycl odextrins
known i n Hdnénstance, tho cempanndscaflfamiula d-a)-vwhepgin { is pdiakager mdyrbe convarted
phar ggceypiyeald sPOdRg @@Jn 'voreraf{ stmrmﬁmg ﬁ‘%ra'r%%ﬁtq

can be use S

cycl odextrins I ncl u pol yet he escribed in U S Patent

3, 459, 731reaqﬂ@rltmré‘r S@Mﬁﬂ%@%@@}éﬂ‘@&eiﬂr‘?'ﬁ@"&@é gienlikes opfinaly in thse

hydr ogen p?éseﬁ&eoioé srﬁﬁb& lstaxs ls@a\eas; for exﬂﬁﬁleqmrgrawp@ of N,N- aﬁédpﬁaq/réw - -
kyl oxycar bonyl C

Cl_6al kyl k
1 ~6al 19 i e PSRl § RSserant, ey & R EBRPt ! od
cycl odextperfosmaheatsdveaeactiohavidi o tdmtémlyfdrm@éNI-bR oihereby theohyeraayc! odextrin

R LT

hydr oxypr&u;bydquemr%dre@wmg me)pr@tartb@@omqqprdm tO@atrlﬂmwethdOIOg@S 2 MAY
' 2003 WO 001 27825 -20 PCTIEP99/07417 O particular utility are the

3-cycl | Dr
o the RSO EBRSand ot ol SR KLY a3y of icGHeh ﬂdﬁ“?iéﬁlﬁﬁ*@%ﬂ n brugs
pol yet herigvensiog may eaniaiy pan@pmmcr O@cré@mf Pnrearrmem ggppmeric

(13- cgol od@hs bf@ax@@bxﬂ o&x&@ﬂ@h@ﬁntcﬁﬂéﬂhtéﬁca&'ﬂé}(ﬂbta@ﬁéﬁ mnpﬂeaﬁomf hyl

ether with vtf){gree gstrtu of about O. i 33% 6ﬁUt 0.3 to
o e bR prcs § i teapreRereSal e EP At By MU om ¢ e
reaction rlnerﬁmdmucbrasGylebmiaeorystalﬂlzamm@ppdmegmmxd&:chmtumay ghemater M5 val ue

oubst ¢ urSiregE b Bivkdby Sidia Bl bod e B nlROSs MiiohTalbe |
conpound @ftained ﬁ'anaraeamm)mwws byﬁrsodemtertmg sk rageppig Imxétu‘l?%/WﬂFéW@kfarrpl e
raties ofreddii@ a%entw&)ér;lam SREmPRP LRI acilif s rn?ﬁltuké%%frd@ésté{éorﬂén@s‘éitk ve

i ngredi ent over Céc dextrin range fromabout 1/]0 t /
i nt er est i HFOMPONBES; Shenpiysisal )[SCHaFPé‘r“éd?‘é‘ﬁ?‘xHV%sro é%srtea@aawq $lt5QRhge from

about 1l 5cdn®pc51hals by tfoﬁa:yarﬁpletda&rcubec@mmmmm dheorh @b grabhiceechhiRiuegpounds
of formul a in t

nanoparti,cl e ch have a surfac nDdrfler
Sdsor bod G5 iR elBplaftiertatiyAndnd ARERRIKE <58 s Gork Rt e Rt fehRERA ™
ef f ect i vediastencanperipasits mwnmoxledsnmtd the sorrespondip@@nantion®@s. Bure ul sur f ace

nmodi kper s W Ayt he
surfage Oﬁt@ﬁeﬁ%ﬂ%@g%gﬁ% ?b qﬁzj ?%ﬁ%&\%hxﬁ%gﬂﬁxﬁ? S?Prem cgtfm&% é to said
conpound. isguraITEISAS thererprAPAte inseranceigesing sEF Iyatlgea@emrew@é@ tlrar 8% known
organic aﬁ@erymﬁgmbgo,%%dgbagt&@g@éafﬁah exci pi ents. Such excipients include
various polyners, |ow nol ecul ar wei ght oI i goners, natural products and
surfactants. Preferred surface nodifiers include nonionic and anionic

sur f act ant\g altymatiymeeneer of separating the engnyiogreric dormsl ftthqe0mprRIds Bhounds of

formgsa (formula (!D—‘é%N&ﬁn@m?tth@é"ﬁhO&QMdrﬁ@bh&Wd lyOif pHfgdueRVigulte
conpounds of for rrula - C}EB’S\FI nco (’@t ed in hydrophilic polyners and

appl yi ng ﬂHP@aW@%ﬂﬁWélag mFPW BUF- many smal | beads, thus yielding a
conposition which can conveniently be nmanufactured and which is suitable
for prepagéme ophRifRe@Ediafcdland SGANY hAEARs bR kidwal coatpbunisirddahhphe 35 Said
beads conprise a central, rounded or spherical core, a coating filmof a
hydr ophil i c pol ymer and a conpound of formula (l1-a) and a seal -coating

pol ymer layer. Materials suitable for use as cores in the beads are
mani f ol d, provided that said 0 2 MAY 2003 WD 00127825 -21




PCT/ EP99/ 07417 materi als are pharnmaceutically acceptabl e and have
appropriate dinensions and firmess. Exanples of such materials ane MAY 2003
pol ymers, inorgani c substances, organi c substances, and sacchari des apé
derivativggehpapgof. 5 It is especially advantageous to f op&tiepbeoise

af orenmenti oned pharmaceutical conpositions in unit dosage formfor ease of
adm nistration and uniformty of dosage. Unit dosage formas used herein
refers to physically discrete units sl8-table as unitary dosages, each unit
containing a predeterm ned quantity of active ingredient calculated to
produce ¢tdmemermsillyeayatlitde apmay be pephesdtaccordingdo ertatriovth pmpgedurese required
phar maceuti cal 10 canni er. Exanples of such unit dosage forns are tablets

i ncl udi d bl et il.l wd ts,
hefor o, BURBBAIRENT e AT LY ABFE b o RonteneetaRe PEREFSRrPRE | | k.
and segr bg&irﬁﬂllmll-ﬂ} dnetse prb;ﬁfrabby rekbtirggea pyrimidind derivat veeoft fomavlag Vi) of
HI V- i.nf t f ! t est
results BPESEnal Re o fThgnelGuth, Gk HIGR QI o rdfiihen SOTERTY, | 26
daily armwhtasmfmledamplef t éfdl(ﬁ)(aﬁi, Zrprapgneler Boe kg, R@d oty presengietof arhgpe
pref erably. hf sOfBr xdm {f% téfganilge @Wdﬁ%ﬁo%&tﬂ?ﬁmﬂéorqﬁé’hﬁ@ BiReR 1 ate to

adm ni st er t e requl s two nore sub-doses at

appr opr i Eggéo- Bﬁ’ﬂcefﬂQ/’eﬁP@etSHn prd epmybe ssaitrateémwe%f‘e@qﬁw USIREf or nul at ed
as unit Qﬁ%%esefpﬁfaﬁﬁn te’%:ﬂquﬁés Q%B%P'f@remm]@lcmdiﬂat&gxhﬁ 000 ng, and in
particular 5 to ,actl ve ingredient per l*BLLj*( Oﬁagewf orm The exact
dosage and freque Mradm ni stratjon, de ends t he /}5ar I cul ar conmpound
of formula (I) or (|l- | used)* thé"p)artRlcuIar co |t|o be ngtreated t he
severity of the %~ condl tion being treated, the ¥ge,Ywei ght and general

physi cal condition ofl the particular patient as well asgother medication
t he individual my b t aki ng, as is well known to those skilled in the art.
Furthernore, it is expdent that sa(Mmeffective daily afilant nmay be | owered

or increased depend 0 e ponse of the treated subje and/ or
dependi ng‘tﬁlﬁnqdh‘éte% g%ﬁf‘fd%‘mt iﬂ?{&‘ﬁby EACEANPICHPRYA tlFﬁ)gf dunds of

L he i nsL avn- zi‘}@vhdﬁédﬁfWi QmsuThllﬁleeéafvﬁfgtglml%p slewhlag, ferexumple, eang’érsgenewﬁthcarued )
er ei nabove_ar ef or e u r t olimt the
scope or 'l}g’é“ég tFI‘?g% L gﬁg 'y?%]%lﬁ[% g@%ﬁ%@zﬂﬁg fgr%edlg nﬁl i t?on of an
antiretr oynohdlnomrﬂo%dwxamomhcbh@ouﬂd: mesehes ﬁiﬂl‘aaced yuchras,fior a’}areﬁﬁ, be used
as a ﬁdWh%?cﬂBHéacﬂhﬁgﬂf}ﬁ@?ﬂgEr 'W?Fgabl%h SR JePlomh &8 all rethpRfapetect 35

contal ning (a oun rmula (1) or (1-a)) and (b) another
antiret r S90S b?:tt')’ﬁﬁ'gg%ac 284 280 Corbi ned preparation for simul taneous,
separate or sequential use iRh anti-HV treat nent . TheR di fferggt drugs may
be conbi ned ig2a singl g2prepar at i fioget herw h ally

accept abl e carrigs. yySai d Hot he ibi r et rovi r al 00/ 4782 -22 0 2 MAY
2003 PCT/ EP99107417 npounds @y _Ae Khowh antidkepstovi rai\ Qunds such as

nucl eosi de rev#&rseytranscri pt aseby nhrBi tors, Ye.g.] zi dovudibhe R

(3' -azido-3' -deoxythhym di ne, AZT), didanosi ne (di@eoxy inosine; ddl),

zal ci t abi ne (di deoxycyti di ne, ddC) or | am vudi ne -

(3" -thia-2'-3" -di exycyti di ne( 3TC) and the |ike; {0R- nucl eosi de reverse
transci pt@l?e?nﬁl\’eﬂh um:ltn%d‘? t& moﬂﬁulﬁ:j r@aﬂ%e égﬁ}éi‘lrﬂ eﬁﬁm tgymopent i n,

cast anosper m ne, extran s scar net - | um (tri sodi um
phosphonomtmﬂqijg@)of f@;@wlazﬁ wigh Phosphorous oxychlonde tnﬂlc anhydnde ora

11- cyg ! ORLAMMnabddrtvad O WdF<dr ﬁnﬁ@hﬁ)ﬁﬁa@hﬂﬂérﬂﬂrﬁ&?ﬁé’re 2udh s, R)r,eiamp]e [
1, 4] di azepi n-6pone), tacrjne rg ,ﬁus m}éur oam noac

corrpoundé’xé’ﬁef’c ge qiiggbor nitroge on can be pe ormegez ?emperznure ranglhg

(t et r ahy dreoweeni 202OhAd 5501°¢ K] [ 1, 4] - benzodi azepi ne- 2( 1H) - one and

t hi one)-type e.qg. 10

(S)-8-chl oro-4,5,6,F tetrahydro 5- et hyl - 6- (3-rreth%ll-2 bqkinyl)lmdazo[4 5,
1-j k] [ 1, 4hdenzadi PA (oc-anilino

ndi a k *D ttﬂQﬁhe cofhouhgs /a
phenyl aceta 'dgjrz |
a-[ (2-nitro_phepwyl )anmn .3é3g di chl or obenz - @etanmﬂe<4nd2;he i ke;
TAT-i nhi biYors; 5 and the |ikKe; frotease Pnhlﬁﬁtors e.g.
indinavir, rit nOV|r, saqU|nOV|r and t he Ilkep or i munonodul ati ng agents,
e.g. 15 Ievanisoleognd the like. The compound of dwrmula (1) or (l-a) can
al so be conbi ned w't’h anot her conpound of forrmula (1) or (1-a). The
foll ow ng exanples are intended to illustrate the present invention. w 20
Experinental part A Preparation of the internedi ate conpounds Exanple A 1
Reacti on under argon atnosphere. A solution of 2,4,6-trimethyl benzenam ne
(0.00461 nol) in 1,4-dioxane (5 mM) was added to a solution of

bronD 2 4 dlchlor025 pyrlnldlne (0 00439 nDI) |n 1 4 dloxane (5 n1)

o . N AN .




-23 PCT/ EP99107417 CH3CN to obtain 95% pure conmpound, which was dri ed,
yielding 1.27 g (33% of 02 MAY 2003
4-1 (5-chl or o- 4- hydr oxy- 2- pyri m di nyl ) am no] benzonitrile (interm 3; np.
>300C). byworRoeI®5(10 ) was added to internediate (3) (0. QXAEPWIOy417The
flask was equi pped with a condenser and heated to 80C for 35 m nutes. The
mat eri al was quenched on ice 5 and all ovved and the resulting precipitate
was col |l ected and washed with wat er '5 The sanple was dried. A

f t th f f d I h t Th

fracti onbaEes SorBhllRholhbe bspye %y&éagﬂggaﬁa{t%? PEmy - P
4-[(4, S (XDimlrerf@nchgnymdﬁ\duwﬁtm nmit}bammn:eﬁ:dte?]t(i?ﬁh?rar(IX)ﬁl)Thls) The

m Xt ure ter lLa etra roruran

Gy 8ot SRRt Erned widtr 896 ThieleonHinioRs RPN PR baan ol )
was addesudl asyfoy examglet Higlyme tetralinoms t}Ethkermden‘ mreaatmm -mettemospheresol vent
I TR SR St St oy s

(i nt er m bage.su aswﬁp@emmpig 58 1gnnh351 mtmm by oritheilike Tids eeegtiompl ) |

1, 4- di oxafiebd ﬁé}fdﬂﬁed af a%xﬁpéréthf@%ah%hg%@tvbdeﬂq00@(2(?&%3@500@ and

N, N- bi s( 1- net hyl et hyl ) et hanam ne were added to a flask under
argon and sti rred at 55 C fgg; hougs The soI vent was evaporated, and the
12, o

resi due solsed in CH qurlfled by coI urm C r@ﬁgt ography

el ueht : @Pd ne 114, ¥ ﬁr ired fractions
wer e col |l ectled and their solb e mporaled |eI g 0.15 g
4,5, 6-tri c¢hl orjo- I\l-(246tt|neth>blaphéﬁ”yl) 2- py1 Nnami the £rm 6) and
3.15 g 2,5,6-tgichloro-N-(2,4,6-trimethyl phenyl)i4- pyrlmdl nanm ne (interm
7). b) A nmixture of internediate 7 (0.00474 nol) ®n N-13) (2.0 Min
2-propanol ; 28Dm ) was heated ifXa pressure vessel gky 75-80C for 40 hours.
The tenperature was increased to 25 110-115C. The sol vent was evaporated to

gr Zduce lntéﬁnegmﬁés SERHAUR (xTB@n §EHBIF,] Qréfﬁfed_flljh?ﬁ%@éiln\ﬁﬂah{inﬂghﬁedlﬁt@oﬁ Mtl 3
our s e S was \V e
i o1 B o B O, it 7 s orouitie fea i mrovigand ¥ 270 Q AfESes AR 31 §
2, 5-di chlcompem ¢fXofmblar(l-ak WisH grhiareringdidteoffprmula (KABdnaniappropriaer m - 8)
d 5, 6- , | -2 4= nvrini.di i @i
?Ir]n term gﬁ)l(\;/%%h%( ggfo% e%ﬂ'ggr ! %ﬁ%n%t%?ggﬁp a%d m %rﬂrggeg&éq&dd BHSE Béch as,
4-1(1, 4- frraramples s grrzetb«yrxdwwhnwkmmdﬁm} regt ominertgtaosplere suchws,)for n POC13
(90 m) %&nﬁl@l 6;()%%@&@& |de§@' ﬁd%e%manfc% b&Perfdriédeta The reaction

m Xt u ée was sl pour.e tzg) /water, and the SO|Id was
sepal teéF’B@Fr‘F‘PYetrraﬁgi“SrPetW‘??é ol spended in 500 water, and the

pH of the syspension was 35 @dj usted to neutral by addi n a 20/%;/?\?

over silicaTlgel

sol ution. Thle sdl i d wasyggai sepoar@f)ed by filtrafi n 200 mi
2- pr opangyee;“~ard~3900, i a2added. The 0|2 Y 2093 001 27825
- 24 PCTI EP991Q7417" mi xt ur el yas blhea}ed unt|I all s d-Nad di‘sselved. After
cooling to rod(mterrperature t he@quadus | ayer wls separ at ed, banthhe
organic |layer was dried. During renoval of the drying agent by filtration,
a white solig)fliormsd in the f)bﬁrate. Furt her cooling (;(%)the filtrate in
the freezer, “F'dl 1 owed by fil & ion, yielded 21.38 g (77 2% of

4- [ (4- chlaocanvEnienpyay bf giepytingm me]rbediawtbﬁfbhhela((r\h)t\eherele))s a brpmine

I nt er mredi_a 5. 1ol i br -2, r i 6 nol ) and
trichlor oné@ﬁén%&)fnlgal%’?te%ef&émg%%?gg% r%ﬁ%tcﬂ%& fﬁllnllcfﬂ % E@ﬂ lg \8658 &d at 100C
over ni ghtintrodiuetiomat & buymine xt chilermetemablapviridrmediato of fqrmulb@ﬁi\{)ewbmmt ure.

Sili g si due was
our 10 ed by 5 W‘%lfﬂ R R A W I

CHzC12/ h&sastes-imgrt solyentpheh asy fer exemple, ehloTafame. EIqndelr arie W vent

was evapqmid @detiof &hﬂher&rf%nﬁéd gt 4 Bthpefuefranging between 20 °C and 125 °C.

4-[ (5-brono-4-chl oro-2-pyri nvdi nyl ) am no) benzonitrile (interm 11 ).

Exanpl e A5 To a flask under Argon was added

4-am no-2,5,6-trichloropyrimdine (0.08564 nol), 15 4-am no-benzonitrile
(0.1071 nol ), 1-nethyl-2-pyrrolidinone (17 m) and HCl in diethylether (1M
85.6 mM). The m xture was placed in an oil bath at 130 C under a stream of
nitrogen until the ether was gone. An additional 10 m of

1- net hyl - 2pyrrol i di none was added. The m xture was heated at 145 C for 16
hours under argon. 1, 4-Di oxane was added. The m xture was refl uxed, cool ed,
then filtered. The filtrate 20 was evaporated. The residue was dissolved in
CH2C12, washed with 1 N NaOH, then filtered. The solid was dissolved in

2- propanone) evaporated onto silica gel, and chromatographed using 1-3%

2 - propanone |n hexane as eluent The pure fractlons were. collected and the

a ~ o~ - ~ ~NAA Y - o~

T Y 1



e

a) To a flask under argon containing internediate (1) (0.00107 nol) was
added ether. To this honbgeneous sol ution was added HC / di et hyl et her (1M
0.00109 nol). The sol vent was evaporated and 1, 4-di oxane (35 m) afd MAY 2003
4- am nob hidbkl € (0.00322 nol) 30 were added. The reacti ] was
stirred xég%‘waxed for 4 days. The sol vent was evapor at eﬁ}%ﬁ;roz‘;s]?due
was di ssolved in CH2C12, washed with a saturated sodi um bi carbonate
solution, dried, filtered and the solLygnt was evaporated to give 0.79 g of
anber oil. The oil was purified byc{lever se phase HPLC. The desired .
fractions were collected and the s& Yt was evapor at ed, yielding residues
1 and 2. 35 Residyg 1 was puriplLe gl um chromat ograghy over silica gel
(el uent: 0 and 2%|CH30H: Cl12). Yhe /pure fractions were jcol | elct(@?(;L and the

sol vent M £ p/l?{bz 2 MAY\26803 WO 00/ 2782 ﬁ&rp@m[apwbﬂmn
yi el di ng 0. (079 ig (2]0% {of ——— | l,
4-[[5-chlor N2, 4?%-3%1{ngt hyl phenyl ) am nojy4py+T ™ Nyl )h‘R‘LﬁJJ‘]\QﬁnZOHi tri

|l e (compound 1). Resi dbe 2%was purified by col um chrlomat ography over
silica gel (eRuent: 0 and 2% CH30H CH2Cl z). The pure®&ractions were

col | ected and the()glg vent was evaporated, 5 yielding 0.@044 g (1.0% of
4-[[5-bronmp-2-[(2,4, 6-trinethyl phenyl)am no] -4

pyri m di ] it . iy NQ

ot er med g o2 G ERBhlch o7& olpRRAL B ophula U-aT Bnbrcl 9352 BABRAIR. 00 o
was adde@mroundsofjfosmpla (I-a) whereim () 1s oNEBB e ipteymedtatas ghformpla (HadIV)

evapor atd 0 can4isdivecdnerfedd M) was added. Finally) 4-am nobenzonitrile
(0.09291 10 nol) and 1, 4-di oxane (15 m) were added and the reaction

m xture was stirred and ref] uxed for seven days. The so|vent was

evapor at B campounds phfpemylad:g) gepreparegHp drehergigabayg dgsqribed PRARESSR, and t he
sol vent Mmyppespitkshizedle ameixtude of vafeoidonsddic\fefms, in GiZiclidr (nltfe fdrm éhd t he

i pi was. fil d of f dried, vyieldi 0. 15 39 f
L[5 bratemis Tiinst 8 ErpRemAS BHER ST B HBTaSA Bom SRATRORS iR benzoni ¢
| e 15 (cotrgn@yn rdsvhnipher&d2dades ATRe tacamit sompodndsrtf dommda t® njd)beand
it , : . e it |
B e L L T

] . | ) N a“pressure vesse ours.
sanpl e vehdrapagid; Seishdiastereemen sal-foors agepbiequenty soparted forpxaawlober 20

KZQ03, fdeldcBi€0r fraftibrRY aRRaRizatlon LAl HY dMastiSthék hRibdiated BRrdfRM b?! ng ]
e

precipitigte.renoyed Qy filtration. The filtrate further puri y
reverse ”gz‘léée’ipﬂﬁ t@f“a?%%mﬁﬁ’i‘eé qﬁ%@?%‘%@"tm?r\é%%s aﬁﬁ‘et‘:ﬂ PeYI4Fent was
evapor atefdprignlel ()i volves liguidfchromatography using a chiral stationary phase. Said

- [ [}4am 0oz 5e.chl QL 0= 61 N
L Ty
di et hy| ett¢repchenitally isomeriafirms\of sheaapiudpiae slagingranietialn, ppvided thandlgi at e (4)
(0. 003 %hétidn%c%uﬁ's%r@&?@&ﬁ@élﬂ ﬁrtefe?ﬁiﬁllgripg SPEREIRY st @6 6QBmE s Ac8RA ahlie t ube.

The m xture was warned to ,evagora et di et hyl e} her, and

2, 4, 6- t rARRMHpEHASSYRhsEZedDHEIoreRsPsCIiin ethvds ot Preparatione THESS seal ed, and
t he reachemadsivi 4 Cant@ofeREdgldyenhbombatallypuddstaningSmatdhigs.r eact i on

m xbgre was allowed to cool to roomtenperature. Sequentially, silica gel
(2.2 g) and OH (50 M) were added. After .evaporating,the solvent, the
oot due RaSn eapPreciaes) b s Rrbme dr iy B Conto ot e e 2bove

CHZC12: Q3G uhctdridDgro8ps of infersbdiafe dmpguride n#9:nebd & béblbched by prbeeciing e
fraction gL e coll ected and the sol vent was evaporated. The residue was
dried , grie ding 0.80 g (73.4% of 4-[[5 35

chloro-4-[(2, 4, 6-trinethyl phenyl)am no]-2-pyrimdinyl]am no] benzonitrile
(co®p. SFunctioBalgrivis RARE i1 desitabI8 &bproddet RCUdEPG i pddiin®andpl e B4 A

m xture ' r [ Q0 . - . o

2. 6 i br SR R s Bhoternd g ol 8oy ineiydesighyloil epup(eigy o
seal ed t igpebumbimetuytsilyl, wers-bheyidiperaisl 1 of trireethylsilylpdentdand6 hours. The
react i ong j. hdica gel
(20 gy ubbctopyfin, SHRARE iRty Aol 1 imiycHKARAL A SRyRRYPrBOMI T2,
hexanes: odreneyboxyearhenyt-Buitable protovting greups day-eeohpxyiic erigorfluisCosthylz) for
90%3pur i byberZ9régtal i zation afforded 0.15 g (12.2% of

4-[[5-chl oro-4[ (2, 6-di br onpo- 4- net hyl phenyl ) am no] - 2- pyri m di nyl ] am no] benzo
nitrile (conp. 10; 95 %opurity).




10 Exanple B5 NaH (0.0075 nol; 60% suspension in oil) was added to a
suspension of 2,4,6-trinethyl phenol (0.0075 nol) in 1, 4-di oxane (5 gmy in a
seal abl e tube under argon. The m xture was stirred for 15 m nutes, 2003

i nt er nedive®€0/¢78p5 (0. 0025 nol ) was added. The tube was seal ed;;rmgtoulim
reaction m xture was heated to 150C for 15 hours. The reaction was 15
allowed to cool to roomtenperature. After silica gel (2.0 g) was added,
the solvent was evaporated. The resi di@ was purified by flash col um

chr omat ogr aphy over silica gel %el uent gradient: CH2Cl2 : hexanes 9:1 up to
100: 0; t hefPISteetion-apfigigprotgauoriof Simctipnal groyps mpygake place beforg)or aftera pur e
fracti on@am@st@@_l | ected and the sol vent was evaporated. The residue was
dried, yleldl ng 0 73 g of (80.29% 4-[[5-chloro-4-(2,4,6 20

trinmet hyI nox - 2- pynm di nylt] am no] benzonitrile (conp. 6). Exanple B6 a) °
B.lg

NaH, 600/ sﬁrefﬁcwhg goups 15,1908 dessribeching Protagtiwe,(Fropppir Oxganigi none (3 m)
weresaddgﬁeﬂnm@ Seuae@asiucw Fa{icémity, déntim Breas @19173; msbbebzééﬂlv& Grbws(f- 003

o v Ot SRS SrThdiid TP GaenL ke cREWARESH gy rfqmeﬁé%&@iaf‘éd“ad
and the reaction m xture was heated to 160C for 16 hours. The m xture was
co;nlhed lt'thé m@@tf fbreiga g; e atHsR& aﬁt:ij)regobﬁﬁiﬁ%pe@{r'% €] ﬁ#ﬁ@ﬂaﬁ“ t ht

met hano er was e Q e a m xture
was extr A SDEISR ORiSOrY YOS BTN Whishal e peiiEcarapint & | myar s
aggaggt 2A¢qtgredaﬁamﬁnddmteﬁr’:§d?@r&yrﬂdml by m@ﬂﬂ)&?:ﬁr}i _blélzmlllljs c?}egélvas (ngl:isu% The sol vent
o ot SRS ifaghs a2 S By b R IRR BB, 100/ 01 0 to
98/ 1. 81 Ofudytion;lpartthadirhyeiiie toardinatins ofitredmominesystem. aksch teldt, swolinfected was
evapor at i i t hen
d¥| 2 d yﬁ%e&?ﬁ&g‘s %@g&éﬁ% %%é%ﬁh{béf 8t ed c\é’llg Rv18% nGHERARY bdHab %lﬁg'mgf];

4- [ [ 5- briBaRreqtheimepunmogica defpnse yysiame isaippbledo sombaf igfestipsaafidno] benzonitril e
(Nc?rllg t1:7e)oI lz}%ﬁls@ndﬁhmhhﬂe&@d@ﬁ%}@& d&yaiks byesp ; to@t@ﬂ%ﬁc‘ir}?eého?@'s%ﬂoﬁrrh ;)f

e e ana 1N 1e Or. ur an
8511 Tad BRevRem e BY ERRTe g hep o “%ﬂeﬁcm\xlh%ﬁ%nécwﬂ tes

PCT/ EP9 %ﬁﬂrﬁﬁﬂcyftqraeﬁﬁ Kiaposi' sez{’rpoma dnd infet)iof@f Gkscentrh) narecusagstent. The

|
2 br orediickirleR piAoRlebif s Suaf @ latdl ekl Meln ¥ LMol Wi e 1o
rise to m@rﬁar@qsp@rtb'smmmn@mmdrcbmmnom kﬂ\dmefeoml Bwtherkag afsor 16 hours
whi olp drgeed ds8&i4t6@Gith nbﬁeé%&%m{ﬁgf@?essi@é%@ﬁé}ﬁﬁzéﬁ'l% Qadénﬂﬂ,at H20, the

sanpl e s conce rat y rotary _eyaporation onto silica gel purified
by flash %bﬁg,te BPHPkgd M@sh 40M eluting with O, 0. 5 1%(10%
NHa4H i n CI—|3CJ—|) in CH2CA 2) to give a white solid which was 1:1 starting

mat eri al The pfe@&ﬂ(‘cbmp%ﬁ‘@ﬁél@é SHoxw Ethvity RBdihét IERL-T @Raik tHat Rave dthRirédIbes
containin HCO3 effec

purificat ili.zed materi al
was { akel gﬁ&“Fﬁ‘MNi‘P?EHMT“E%Oi‘d%WCW UpScriRtar P A Loy e B eThe
aquedus hftlese nedsndixg nffotigdo Aumzaner-1 acdglywioptotéib. M CH2C12. The organi C
| ayers were conbined and dried over sodiumsulfate, filtered and rotary
evapora/B oV\ht dri ed. ours.. Yield: 0.33 g of
0,

s | (i3 ?E"«S“ li“HSQV“i‘?bprofé‘%’cié@&‘%ar\ya‘%'%‘bPr‘b“ ¥§¥h ‘06“8 S GRECHIEN under
Ar fl ow. thelgHnGeEd -0 -L0600, tm:)b()mpatmdslof foranhia (1) bxeﬂi-raahydr O/‘medcs (20 m).

Co d for 15
015 phhcodliclly eibiple MRRAELRE dAkaT ARk HEE sROBIIRER L% 5% he
r eacdi onisAmgtig lf@fmva@e@ﬁ,ralﬂé@ﬁeﬁdrm g tmun@taoﬂ” Irdvignele mféqatmi by &IVianén stirred
ﬁgﬂ ggg/l i@gQgeo hﬂia%shﬂwﬁe%e 1r|¥fgr&gbnr§?ﬂlgl%ﬁeral-r ﬂ&erampyuaaybfameb?&gm( 2) \gggogdgg?)
were add&ye ‘h‘&i‘ PR b Fé‘§ |uh eFféﬁf&ﬁﬂb#WBb@ﬁﬁ B MG hour s, The
solt vent Wgﬁster@l\v&ﬂﬁé ai:eténcémenécﬁ@tbdtbty &@e@s@psﬁqhwmym revéied 2, washefl with
wat er , e . SO Wwas .ev.a r ur | COl umm
ohr onat PSR B SRR G B Friveneise iEr e ol e Bipbawi ot 0' o
The Iesi pmderftnmzrtrmonsespeclellyccxiricbmrmchsmchtadmxth ¢1IVent otles pethepeniiat ed. The
resi due f d Br from
2 pr p*‘*?’% R, I APA IS A3 ned Uit BRRED broltesshiohBralipdPE, & L I07
solid) ( admppath@L)Aa%\uslbemhrgmc&Nfcdwpaﬁgmwwpy feoy@REEsnBich i n

tetr ahydﬁé)ffb'xré}&n(;ﬂgl-ﬂ‘v)m%ﬁe& H@ﬁaEﬁ’t% éﬁdtrﬁulgp?edstcgar&ﬁs NaH in one portion. The

effervescent m xture was stirred f hou

)



WD 00/ 27825 -28 0 2 MAY ?D03 PCT/ EP99107417 afford a bright yell ow
suspension. A solution of 2,2'-oxybisacetyl chloride (0.020 nol) in
tetrahydrofuran (10 m) was prepared and cooled in an ice bath. Via 07 MAY 2003
cannul a, wdnep/z78sa1l t ant A/ B suspensi on was transferred to tpergpbslormet ution
of 2,2'-oxybisacetyl chloride dropwi se over 10 m nutes. The m xture was
warnmed to roomtenperature and 5 stirred for 3 days. Another 0.24 g of NaH
was added and after 2 days the reactildn was cooled in an ice bath and
treated with a m xture of nethanol (0.150 nol) and N, Ndi et hyl et hanam ne
(0.150 nol) dropwi se over 30 mnutes. The reaction m xture was warnmed to

r oom t effpecemppendsrd the prssent Gnveotios openy wibgravpshereofanayigrefsrerbeatsed wi t h
sat ur at gdnNaldR3 apdig étﬂvemtlfoﬁ%& c?(rf?ﬁhéﬁ’@.s S‘ﬁ?@ﬁs"é%@‘i‘ne%héﬁn%fﬁeﬁ%ﬁ%’f and the

10 conbi ned et her extracts wer e wat er and I ed over
MyS04. tEsAlERsRE FamPRTes e systearic adminigiraifondn FVi-ipfectad %hmtsmitanmugu bj ect ed
to FSEVGéﬁ@ct%&@%oﬁib@dothHBbﬁattxbﬁ@ﬁﬁﬁb&nh&d%m ahd6th Ridentt € fractions

provi ded 0 of th e as a bei ge powder (14. %purl fied yield)
(conp. 6‘15““?)?%«1‘3?@”@%%%%&) a pressure vessel under argon was added

intermediate 12 (0.00286 nol), 4-cyano2, 6-di nethylaniline (0.00571 nol), 1M
HA in ctthetchtftpo@ﬁds&rf tﬁ@p&@éxﬂ@nmhbn @Bdn;lslfogmmﬂaeomaﬁba fortiu@até€act i on

m xt ure,.was heat in an, Ql agnder streamof, nitro n until all the
sol vent MRAATIAYS pegytical HEPFI%H DROISrfi QNBUTBRES-(AS SRPFORIALS added, and t he
r eatQ i osonipstitions thertragy bé citetDal Pddnpositionsistallyr emplbigail fion glystasic2lly cont i nued

cvapor afaminaeibe frlS TS iR [rEEhaHAHGH SRBRERRN s b iR
or gani .c effggiévesampunt o Hreepasticwiarcamponnd copiiedaliy mpditoagalt Termn.de she ed
conmpou ”qctt\@émg?éali&t ?s%ofi'ﬁt?lné&’m 1}thﬁ|qtcbéﬁnﬁ5(ﬁf?@w?th'avﬁxagrﬁé/&[lﬁ&lg%ggpﬁable

chr omat ogr aphy. pure fractions were collected
evapor atcéweryw'élph Pﬁ@eorr@mfd(ega yidevasiety ofdfprms depending gp thsformpfot

4- ([ 9- amprdifar aﬁmme@ltwﬁ»r(aﬂﬂmﬁy@itwm&mﬁmtmﬁwdo}rmn@hs drepyri m di nyl ] am
mo]benzom%}rllletr|fluoro cetateb% r}%@ n‘t%. %}“B Ie B8 A m xture of
i nt er med® Thym W%‘tﬁf&“'ﬁt{msul‘é B# ]ﬂ{jy AL oy BMenam ne
(0.0011 rmlhl)y, pbdetheotN'ly,tcmﬂ)yquteyhl-ﬁlueﬁﬁmpFntrtuxlamplﬁdlrapnepmr(gJLhGOZZ nol ) and
1 M30 r dat! was

stirr ed%’g}ﬁ1 t18[1?§1 ?rg?%(%&géf &légﬂéﬁtrh g% lpﬂaﬂ?a%eﬂﬁc%ﬁﬁ&a(xﬁz:sbﬁé 3 otary
evapor atitoxedduch s, f@rs@@tm)lwwr gtyczlsmiﬁ zbgmolm@@pémszsthezgse of
PCTAEPIYrA Athhid PrebhratiSi Qa8 ¥@4pRAsiBRAS pg %ﬂlﬁfr@tc%tﬁmbﬂ—&d sbi\gidnerdi ned
fractions ontalnln the desire wer e g)h |zdedto yield 0.23g of
1AL oS Chagren e e s&s&rsﬁ?apﬁs%*ﬂuee%awﬁ*e iy bifide

N, N- di (nhmht;agﬂtlhgIagmthaxlimmerlﬂ(e(tﬁﬂ&fl%ée pbpowaes, pillk] eapsuites, and tablets.

4-am no r

4-[[ (5- l?r?egg%s(%éfggﬁ%?%%?o? g? %93 ton & fe% ’}"% ﬁ%é ‘}%‘2 Q"'qt‘ B4 1800 00218 ol ).
The r eacadw@ntagqoab oveh dosagaluait farms, m:m@ ¢age 481 gt@ma;amlcat cgtrlem mng for 1.5
daygu TR V7 dcqﬁtlrg%r rﬁl%% o%fﬁ%‘ﬂ& aht'E Q@é&rm @o %reat ed

with flash _co u rorrat r silica_ge uent 10

Puri fi c&§THH WAt ‘Eé‘??ét’ét’étgetﬂ% b éﬁatrt&rtd;@tﬂﬁemaaﬂm é?aldo 05g of

4- [][g brs@mbtl{ltyfﬁhy)b@nﬁilﬁc(eﬁ qm@a@bl% semtioﬂ@tfbvmhwlrhm bpade®yt i m di nyl ] am
i no enzaoni |1 e

oA RS UM oy T L RO

N, N- di (@udwsbed)lluybr) Infe @ stia maspensgorOmay 2ko e pyepareden addidocase a sol uti on of

d L gl nyl 0. 00218
ol 707 1 opPipAR Al ShsbkndmP UELIT, Shae IRE R BTREIBEL Aol 0. Vlas
heat ed tincluded argadlid foramprsparatiannwhiehage intanded rybe eamvenedh shewly befase nuxt ur e
was coold tb%qu?cpgﬂngtgffeﬁié@ﬁéﬁse In W@ony»d\éltfﬁnﬁ @Eﬁz{b‘fé ﬁ;r?X}c)J%hQ&Ebam ne (15 m)

was added, .and was reheat
administration, the camcr optionally compnses a penctratxon enhancing agent and/or 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



20 hours. The reaction was heated at 150C for 6 days. The sanple was cool ed
to roomtenperature. The sanple was diluted with ethylacetate and @2ty Azp?ppad
with cold 1M NaOH The aqueous phase was backwashed with ethyl acetate

conbi ned wwenhg2sphases were dried and concentrated. Flash pegl /0741
chromat ography over silica gel {eluent: CHzC 2). The sanple was fturther
purified by preparatory HPLC to yield 0.53g 25 of

4-[[5-brono-4-chl oro-6-[ (2,4, 6-trinmettgyl phenyl )am no]-2-pyri m dinyl]amno]b
enzonitrile (54.9%; np. 220-221 C (conp. 41 ). Exanple 11 o. +0. 0 A

m xt ur e hefipia &mpmﬂmngdm desirédcqripBiits rihgsearuhpdyiiohs fiay be0 2 MAY 2003 WO

at 1000 ¥EP ERRO i ey S e MRkl pdefs PR o Bt 1 C”

solid residue was triturated and the residue was O O N O dried in vacuo

at 40C fps axh@oh@ﬂﬁtzxofm@do%éﬁgn@s éfﬁ'@nﬂul(af(l W&Fﬂ%%%@:%ﬂﬂeﬁts'\'e H N (55% p.

>300 (co Br o~ pressure-vessel s added ~ ~ TN
(0. C@@”ECWWS) may b@lnchldaﬁirﬂh@ﬁéﬁ‘?@ﬁ?lf‘ﬂ‘% eAPRIOPFIalE SYGleeKtrinfcare o-,
]-} mst hy|ﬂ-27-ﬁ)’d’ld_il_d&)dtldnm%t c(rs?ﬁldﬁtﬁ)xedEhﬁrsrma&bf wnemm@mr@tmm ohﬁ?t ed atd140 C
or S he re 1 QN ure Q. .roomt.e Uure an
acet oni t AT XA GURRLYE \?ﬁ'}yé] e umﬁse()fctggﬁ)(c??% %r& li’sfnglﬁgg filtered,
and the maality} @@r%ﬂaam methy], Gihylpragenrenilg-g- randam gmféhﬂatgck pf-Tor
4-[ 5- brwmoé(cﬁ g:ym a%n@ulﬁlm ydw* qasw}ox@rﬁepmdrh dﬂb)({flbdfyld' nyl ] am no] ben

ZO:%@” ardodk gﬂq%yldpm ”pmm@ﬂfaﬁ@g?x gyl Ca ey Ao oy e
conbi ned,3p Elu%d‘zg& }2? é&gag:lg‘r’ﬂ;)f[téevgorﬁm zfsQ:BEl ﬁ&%né@nmyﬁ(ﬁublxgﬁ'sﬁ?é’@)b@ was

di ssol ved I.n 0_SI |ca b d eluted’'with 1:1"
hexanes: ra@@ﬁb’?}"ﬂ‘)’@@-@z@?ﬂﬁe@éﬁﬁ@‘é’ B %r@&@mw@ﬂzﬁ% gyhydngxayeuki r ed

fracti onscma lghdacmrp ty-@mrladd@-dagsdxdHR thexy)piopyed -CD, MRGHPah@dulak 8- hour s at
45C. Th us obtzlj\ f b sferred to a4 m vial in CH2C12 and the

sol vent 0.120 g of
4-[ [tS- br ono- 6- [(4 cyano- 2 6- di met hyl phenyl ) am no) - 2- pynmi dnyl ] am no] benzon

trile (zﬁh@%m nited %@Eg&%@&s@?ﬁ@e tééhen{ﬁiﬂ@?mm@% Z}eist twQ

[ 5-bro cyano- 60h|oro -pyrim dinyl]
ani noj béwz:Memn l@/ckrewmrgw %P%e@h@ﬂ iffereet upssuoh snferexemplemm| ) were

heat ed iydroB)-HoPYI Shdigslyefl), 150C for 4 days. The sanple was al lowed to
sit at alftybl eﬁ{ cozdltlons Ty ty2 days. Water was added slowy to the m xture

until a precipitate formed. The m xture was stirred for 2 hours and
fi | 28r edlherperags) malapsubspiwgipy Maf.) issed py dmcafsenf he ayeregs prmbergf g

(fracti ofoles.of dk®x¥iuhits pérendie of eMRARIREcRe. (THeat tiagd substituBoh fegree
(D.S.) refers to the average number of substituted hydroxyls per anhydroglucose unit.
The M.S. and D.S. value can be determined by various analytical techniques such as
nuclear magnetic resonance (NMR), mass spectrometry (MS) and infrared spectroscopy
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 melt-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



0 2 MAY 2003 WO 001 27825 -31 PCT/ EP99/ 07417 fractions were conbi ned and
purified by colum chromatography, eluting with CHZC12. The resulting
residue of the desired fraction was recrystallized from CH3CN to \i7eMyy Qip4

g of
4-[] 4- am no gﬂlgrsorm 6- (4- cyano- 2, 6- di et hyl phenyl oxy) - 2- pyFrC'Fn/Eg?%%"] am no] b
enzonitrile (40.5% . The sanple was dried at 80C for 16 hours at 0.2 nmm Hg

5 (conp. 46). Exanple B 15 19-

4-[[ 5- br omo- 4- (4- cyano- 2, 6- di net hyl phenoxy) 6-chl oro- 2- pyri m di nyl ] am no] be
nzoni t r itdohn{dhe FOOfHEPariy s)ohdtdisi;fcadikyxd;rx@fﬂerrﬂalt-(ex&umd)r) proaesd comprises the

1- pyrrolf&%‘p g Fanam ne (0.00198 nol) were added to a pressure vessel. The
mi xture Was Neated at 75C for 16 10 hours. CH2CL2 was added, and the

m xture was m\rasrgefdcompdumdmf ¢ormula (lea), antliah tappropriatedvatéresolublle pdtymewas

evapor at e Bﬂﬁﬁl raphy eluting with 1:9
met hanol : ﬁ)etoﬁ%hgnep@}%ﬁ 9?%%@’39"’2‘“@%@8’%& 3%5 redi ssol ved in
CHBAN. HCFY dleémwilhéttMrOblal blgnd gniil gneygbsaingiel BAIMogeN@Us Meltni xt ure was

cool ed i ngj qsrcnl? th Elﬁk'dgfhlﬂéﬂngﬁ%rgu?oﬂc &f more nozzles; and

4-[[5-bronp-4 I{i di et hyl phenoxy) - 6- [ ( 1 15

pyrrolidi ?%/Ic)o@ ’Fﬁ/ﬁ‘&rﬁ‘ﬁb‘]mﬁsﬁyﬂlfrﬁsdr nyl ] am no] benzoni t r| I e hydrochl ori de
(1:1) (50.6%; np. 208-210C (conp. 47). Exanple B 16 'r'0 .a pressure

Ze[ssel b\r’%lréro gd%ﬁpgrsg)r?oproduct és rrlrneltler? or Cé%néi to pagécles havmfaparmcle (Sle?] of ani no] ben
- | y Xy) | i ny

zon[&rr |%ss(tbarb£§%)41mry, erg Y}%ﬁmdﬁ)@r% areprg ):ra%g' ]@Sﬁté?‘h %'ﬁ/’a‘r’ﬂkyl am ne
(0. 06 g)most pteferagrledsunanl 2/@mNaOH 1IN (0. 00067 mol ). The reaction m xture
was stirred for 3 days at roomterrperature) then for 1 day at 75 C, for 1
day at C and f r 2 days at 110C. TJo O net hyl hydroxyl am ne 060 g) was
added t etk ¥ 'ehaﬁolo%l%*)n tHA B P/elmerfdga@ar%r"} aPPFFFé‘ liquid was
decant edidcokioy, Winrdiaclvedat 20U anshuebes sodaidn %r(wiu)r«ff lvm§d®6at ed at 110

h | ved i
2. B o e it B A B S bR re e 1 X D0 8 £ B NS0
filteredxample bgitabdd watet-solablegpodyeratimdudeTalkylcelbilokgs, hyds)xpaikylf-r ed by col um
chr onat gfaRRys, H%ﬁxﬁlkﬁ%ﬁg@% &‘ské‘%@%box%l@@%@lh%&%@ Hi eﬁi x%ltﬁl s opLI €

fractions were c | vent eva orat e resi due was
cryst al SRR YRIkyieeitpiotos) carbweileérallsylrelaﬂeﬁeafqaéwxyy‘k&lcalihﬂgseﬁt%s 15 g of
4 [[5 brieifehed; pettiby ORIt &n%rée YSRbEaegys, ﬁl’yﬁﬁf@hb@éﬁﬂﬁﬁﬂd’lmbsat‘syrl m dinyl ] a

302 16 po{yer&i&rlr?ir@)a@%@g#ﬁﬁeesl M L

was addexbpbkyna:r@@om/myﬂaéebm,l pdlyadkylede dxx(lerm&rid;do@&lyatemt)e&gdqmeapradmm ne
(0.70 m ® old for
30 min) cg%{)%ﬁd{p Af% ?% %g%dqp%{&%%glggaﬁ%qﬁ%)@gs tﬁ ngsdrlr’lh{(?ﬁ% 5{: was WO
00l 2782ﬁewnpmﬁng;wmmmwcequped cold for 30 nin at which point

1, 1-di met hyl et hyl bronpacetate (1.5nl, | Ompl) was added and the

t enper at 56 o Sr ﬁrorﬁoerfy%%&esetrrrrssc%n B QP &rgtgpﬁ{l@thSWéﬁ @E{E&ﬁf&bﬂ“ vas

stirred ree separate nmol ) was
added t @ ah%@bcrvcéaem@ngépmtncm agfis qtsqlrmdhyr% h%/7|/)88@9p|861§69da¥ﬁdﬁ@npe 70,

Smo1l) ijAcladé Serprandicehueary A&Qﬂﬁr}re%&;&h{&wﬂud@wm@a ch@loda@Ahn at whi ch
ferred to’'the roo ction. Thi rocedure

tine it was trans turere

was repedPEd I“@%ﬂéﬁaﬁrﬁﬂmw%ﬁm ?by n?‘ﬁ% W%‘ﬁ%&hwﬁ%ﬁéﬁ%?@? ed by
rotary exaqmibitidenivaniveotiridofca gel, and purified by flash chromat ography
(elgping with 0, 10, 20% ethyl acetate in hexanes) to give a white solid of

NN di e TR s Aich e BTEn gerisiogs BIGIBHS RO Uit er vescent
m xt ur e Resent$t459773d . FRarth8OsubAtianddidycluienirin,ade cthab Ivcheceid thé-Hydtapeedif one i n

10 m Nd}‘reciir'}ﬁ‘ﬁrglé}éleﬁm ‘ﬂgd%%@ g?{}@% %l&@ﬁb ngj{r“hfd?%iﬁ 5@]&1 The

m xture prepared fromc was trans err sol ution of
1( met hy|Cértrryqy)CMg%b@rn@hqéﬁ&ymcmnw&m@akﬂ@rrrazsreﬁ ethems deseUr B wi t h
stiggng ﬂa?tﬁcrﬂgr ﬁ@HEr?bsuP‘d]Q& E‘)ﬁfl é}g eMRF wﬁe?eﬁ\ ﬁ@ﬁ drb | Sf8AlrOn was
stirred for ‘r”éa’é’ ?ute %FE’ )‘I‘ﬂ ga [olrce

Pr eci pi trHP’fecfﬁc Qéfa‘wor‘m Brep s £33 5’ “\“P’ T4§ké' Yhs separated
and the mbaiayclaz:alﬂeﬂu)s nidraod pmcmlasbyn’relﬂ@dmﬂylt hydrexyatinyd, hyidrdw yprémn,. The
conbi nega, et her fracti ons r Q h smal | volunes of distilled water
and dri Bub| SAEPRX KR d the resi due was subjected to
silica gel colum chronat ography Reverse phase prep HPLC with 20 i nmedi ate
cooling for |yophilization of the appropriate fractions provided 0.07g of

Br \ OIl I NYN(7.8%; np. 232-233C (conp. 57). N



N N c) To a flask under argon was added NaH 60% and tetrahydrofuran. The
reaction was stirred at roomtenperature for | Omn and corrpound M?'ZUUH
added. After stirring for 1 hr ethyl carbonochl oridate was added.

reacti onwg ggii4gss Was stirred at roomtenperature for anot hgéT)E%%sMﬁnd t he
sol vent evaporated. The residue was partially 25 di ssol ved

di net hyl sul foxide and filtered. The filtrate was purified by reverse phase
WO 00/ 27825 -33 chromat ography and I|-20philized to give 0.47g (18% of 0 2
MAY 2003 PCTIEP99/07417 Br \ 1 \ / N/N~NON/ ~N (conmp. 58). d) A

m xture of of

4-[ ([)Sba@f partidulad utilignoe ﬂ)eGB-dycrieﬂd)cylhrpbgﬁmw)g aﬂwhylrﬁ-dymgde]x&iﬁ #10] benzigi ';ﬂ ril
t -

nas st donkrB h Dol Mk BTAR) SRCE | SR R N BBl BRAIRAS Lont oo

to 55C, pdmcthmsr@geb%nmmomdlchdeMEdm’m&yem Pacisbdexfinebeingt ur e was

remgvede,d qid) ﬂ@ﬁ”an ﬁf Péthéﬁmg HE 2 n?é@ﬂyl}[tl?) rr\ﬁﬂn 4 8’6 e GRNBsRbrioPHM

t enper at ur e Sa was Cco centra e y rotar evaporatlon to a solid.

Puri fi c@hq%ﬁl% t@émgnabpﬂ# 830 3g Pagihy hydnoxypregyhgyclodextrip meay for 1.5, 2% (10%

NHAOH i gk QBE )”ox‘rﬁbd"f%rﬂ!l‘:@t@ﬁct%' mwé&) [3!2 Blddwiiih 48 $ropytene ofRie af0- 295C.

The sol i d cuo N fo 16 _hours at 60C (conp. 49).
10 15 2’6‘@%6&%1%@3 ADOHL L4 éOAP e.g. abourD.3%0 3

4-[[ 4- (4-cyano- 2, 6-di rret hyI phenoxy)-5-nitro-2-pyrimdinyl]am no] benzonitril

e (10 Ooﬂﬁnbﬁ%»eny & oF swivieliad eycistekethsis kulmtmﬁlmmgd overni ght with
Pd/ C 10% (0. 100 g) as a catalyst. After uptake of HZ (3 equiv; 0.0015 nol),

the catalyst was filtered off and the filtrate was concent r at ed by rotary
evapor at Mo Ftignf the Feapeyndeifosnys r-agyer sysledetrimmey venayVidelg For 15 g of

4 [[5 a@idmplén(tﬁxsasfammoaoaod;m %N& m;k;ﬂmxwtcrastmgrrammmtl)camgfaalelaenzom tril

o[ [a- | TR YEISAOR FohAeFRR g TLLR £ B Mege mpptuing iy 1 a6hiho] benzoni ¢ i
| e 150. Olhprediént ovExlé velddaker{rOraf@S frgmn)abethbidab 5(R0 m ), and hydrazi ne (0. 030
nol) were conbined to forma slurry and stirred at roomterrperature for 16

h ) k
up 1t LoPaR e e SN EAR ommialrabR PO ey o e B i PR gh o 7"
hydr azi nenqprtcley) whishddded summt mcbtbflclew;tsbrho)d ondbe sitrface gobréafiin 416 hour s at
room t egpahat ét']'i’ﬁcxeﬁt troph&gtaﬂpz{nt &n% P&%%@ﬁérﬂ@le(s&c%f s tH’ﬁSIOQQQFnd and_the

reaction was stirred for an tiona our s roomtenperat ure. The

sarf® e Wasf %é%mmaéxésrswe b@teezpwcemab@ﬁmswfaﬁi wﬁiqailtadlw tqthg g) and

pU“ fi eduﬂhfcefdfﬁlﬁ@c@rﬂv\%&ﬁﬁit&%ﬁﬂm () B2 @b nob cRemidalR BenbGles§iiHaOH i n CH30H)
in 0 2 poun(FOOS 001 27825

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



-34 PCTI EP99/ 07417 CH2Cl z). The desired fractions were purified by
preparatory HPLC to yield 0.24 g of

4-[ [ 5-ani no- 4-[ (2, 4, 6-tri met hyl phenyl ) ani no] - 2- pyri mi di nyl ] ami no] bed@ZdthYt X083
| e (70%wO np278224- 225C (conp. 51). Exanple B20 5 ConpoundpC3EPOSIeN@1 nol ))
trimethyl silanecarbonitrile (0.0012 nol), Pd(PPh3)zCd z (0.020 g), Cul
(0.010 g) and CF3COOH H20 (3 m ) were conbined in a seal ed tube and heated
to 110C for 10 hours. Second portiofd-of the catal ysts Pd(PPh3)zd 2 (0.020
g) and Cul (0.010 g), and CF3COOH HzO 83 m ) were added and the reacti-on

m xt ur andtedals are phagmpcsutiqaiysceniakie and bave appeonristedimgnsigasabneent rat ed by

rotary faumesy. bt iplesléf shbl nda@sH alkUgre WBE/nid, lihdre anib Yulbst@1eed, akgang o
reversed-ghase HPLC. ' Th desg ed f.racéé)l nfs were concentrated and purified

by revePRREIGSH-ANd saechar ey ndelerippievesiberar ed with a streamof Nz, then in
vacuo at 40C for 16 hours. Yield: 0.011 g of

_4|- [B5- at B}lﬁggécié;( Ca’%ivﬁnt@gédu%@@?d?ﬁigmgﬂﬂ al)f&@]rﬂézgﬂi%oﬁedﬁﬂfdhgih&gwé]] ag})gg%genz%ﬂ tr
11 e, . - GO . . a e, ! un , no ,
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1, 4- d:c dXﬂngoihage fidrin grrﬁmd @em?j eéets _tm;tdlwmdwzly discretseditseahitablb as aﬂitﬂa;—peaéI eg to
110C fo 0 L e reaction_ mxture .and .c e

ooy dosaks Sathnic EhRalriRe s b@eitinth SRRy B R APLARRNGIARA SO DY
HPLC, tthemodiGe the dasiredh therapantiseffeam aBogintion withube reguireéphismhacewdiess g of or
B TEE Dbl g ; . b LD
10> i E%%%l?éé%‘*? RIS LBTIAL i RYIH RSt derBRRkA0] benzont L
t et r aettpRIglE), capaiesanils( poveder ppgkets, wafers.onapesitopiesiipjegiablepglutionsyy (0. 112 g)

Wer e COyabpdiRthnk And ttaileSshd 4R gl Ghulfiples igedti Xt Ure was stirred 25 and
heated to 100C for 16 hours. "More tetraethenyl stannane and Pd(PPh3)4 were
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2L ¢ 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-HIV treatment. The different drugs may be combined in a single preparation
together with pharmaceutically acceptable carriers. Said other antiretroviral
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Thc 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 1,4-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(1-methylethyl)ethanamine
(0.00548 mol) was added. The reaction mixture was stirred and 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 1:1 CH,Cl»: 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-pyrimidinamine (interm. 2).

Example A2

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 CH,Cl; and
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and their solvent was evaporated, yleldmg 0.15g4,56- tnchloro-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 NHj, (2.0 M in 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 M in 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 (interm. 8) and 5,6-dichloro-N4-(2,4,6-

trimethylphenyl)-2,4-pyrimidinediamine (interm. 9).

30  Example A4
a) A mixture of 4-[(1,4-dihydro-4-oxo-2-pyrimidinyl)amino]benzonitrile, (0.12 mol) in
POCI; (90 ml) was stirred and refluxed under 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 CH,Cl; was added. The
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To this homogeneous solution was added HCl/diethylether (1M; 0.00109 mol). The

solvent was evaporated and 1,4-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 CH,Cl;, washed with a saturated sodium
bicarbonate solution, dried, filtered and the solvent 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 1 was purified by column chromatography over silica gel (eluent: 0 and 2%
CH;0H:CH,Cl,). The pure fractions were collected and the solvent was evaporated,
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silica gel (2.2 g) and CH30H (50 ml) were added. After evaporating the solvent, the
residue was purified by flash chromatography (eluent gradient: CH,Cl,:CH30H:
NH,4OH 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]Jamino]benzonitrile (comp. 5).
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Example B6
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 H; 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 CH,Cl,/CH;0H 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: CH,-Cl,/CH3;0OH/NH,4OH from 100/0/0 to 98/1.8/0.2). The desired fractions
were collected and the solvent was evaporated. The residue was triturated with hot
CHS5CN, filtered off, then dried, yielding 0.20 g (47.6%) of 4-[[5-bromo-4-(4-cyano-2,6-
dimethylphenoxy)-2-pyrimidinyl}Jamino]benzonitrile (comp. 17).

35  b) n-Butyllithium (0.010 mol) was added to a solution of N-(1-methylethyl)-2-
propanamine (0.010 mol) in tetrahydrofuran (250 ml), stirred at 0°C. After stirring cold
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from 2-propanol, filtered off and dried. Yield: 0.60 g of N~
z "
j\‘}) \©\
)
(23.6%, white solid) (comp. 60).

25  d) A suspension of compound (17) (0.0020 mo!) 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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10  combined ether extracts were backwashed 3 x with water and dried over MgSQ,.
Concentration afforded 2.91 g of an oily residue that was subjected to reverse phase

prep HPLC. Lyophilization of the
Br
Y
N / N
appropriate fractions provided 0.16 g of the e £\")/\n/ \©\

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

Example B7

15  To a pressure vessel under argon was added intermediate 12 (0.00286 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. 1-methyl-2-pyrrolidinone (3 ml) was
added, and the reaction mixture heated at 220-240 °C for 3 hours. Heating was

20  continued at 210-220 °C for 6 hours. The residue was dissolved in 1,4-dioxane,
evaporated, partitioned between CH,C); 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-pyrimidinyl}-
amino}benzonitrile trifluoroacetate (1:1) (comp. 19).

Exampie B8 .

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  HClin 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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Intermedxate (11) (0 001 mol)( gnd 2,6- d1methyl-tg-armnobcnzommle (0.00473 mol)

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

dissolved in CH;O0H and evaporated onto silica gel (1 g) and eluted with 1:1 hexanes:

15 CH,Cl,, 4:1 CH;,Cly:hexanes, and neat CH,Cl, (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 CH,Cl; and the solvent was evaporated, yielding
0.120 g of 4-[[5-bromo-6-[(4-cyano-2,6-dimethylphenyl)amino]-2-pyrimidinyl]-
aminolbenzonitrile (28.6%}); mp. 277-280°C (comp. 45).

20  Example B14
4-[[5-bromo-4-(4-cyano-2,6-dimethylphenoxy)-6-chloro-2-pyrimidinylJamino]-
benzonitrile (0.00250 mol) and NHa/1,4-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
CH;CN to obtain 0.58 g (fraction 1). The filtrate was evaporated (fraction 2). Both
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2 10% U 44y 0f%-[[4-amino-5-bromo-6-(4-cyano-2,6-dimethylphenyloxy)-2-pyrimidinyl]-
amino]benzonitrile (40.5%). The sample was dried at 80°C for 16 hours at 0.2 mm Hg
5 (comp. 46).

Example B15
4-[[5-bromo-4-(4-cyano-2,6-dimethylphenoxy)-6-chloro-2-pyrimidinyljamino}-
benzonitrile (0.000660 mol), tetrahydrofuran (1 ml), and 1-pyrrolidineethanamine
(0.00198 mol) were added to a pressure vessel. The mixture was heated at 75°C for 16

10  hours. CH,Cl, was added, and the mixture was washed with water, dried, filtered and
the filtrate was evaporated. Purification using flash column chromatography eluting
with 1:9 methanol:methylene chloride produced a solid which was redissolved in
CH3CN. HCl/diethylether 1.0M (0.48 ml) was added, and the mixture was cooled in
ice. Filtration yielded 0.19 g of 4-[[5-bromo-4-(4-cyano-2,6-dimethylphenoxy)-6-[(1-

15  pyrrolidinyl)ethylamino]-2-pyrimidinyl]Jamino]benzonitrile hydrochloride (1:1)
(50.6%); mp. 208-210°C (comp. 47).

Example B16
To a pressure vessel was added 4-[[5-bromo-4-(4-cyano-2,6-dimethylphenoxy)-6-
chloro-2-pyrimidinylJamino}benzonitrile (0.00064 mol), tetrahydrofuran (3 mi),

20  O-methylhydroxylamine (0.06 g), tetrahydrofuran and NaOH 1N (0.00067 mol). The
reaction mixture was stirred for 3 days at room temperature, then for 1 day at 75 °C, for
1 day at 90°C and for 2 days at 110°C. To O-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 110 °C for 3 days. The solvent

25  was evaporated. The residue was dissolved in CH,Cl,, washed with a saturated
NaHCO; solution and water, dried (Na,;SQys), filtered and the solvent was evaporated.
The residue was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH3OH 98/2). 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-[[S-bromo-4-(4-cyano-2,6-dimethylphenoxy)-6-(methoxyamino)-2-
pyrimidinyl]amino]benzonitrile (51%); mp. 185-186°C. The sample was dried (0.2
mm Hg, 80°C, 16 hours) (comp. 48).

Example B17
a) n-Butyllithium (2.0 1, 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 stirring
cold for 30 min, compound (17) (0.005 mol) was added. The resulting mixture was
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with 0.24g of NaH. The effervescent mixture was stirred for 90. A solution of 1,4-
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 1(methylethyl)-1-propanamine and 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 fraction was
extracted twice more with ether. The combined 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

Br
[o]
S
NYN (7.8%); mp. 232-233°C (comp. 57).
N
SO

¢) To a flask under argon was added NaH 60% and tetrahydrofuran. The reaction was
stirred at room temperature for 10min and compound (17) added. After stirring for 1hr
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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for 16 hours at 60°C (comp. 49).

Example B18
10 A mixture of 4-[[4-(4-cyano-2,6-dimethylphenoxy)-5-nitro-2-pyrimidinylJamino}-
benzonitrile (0.0005 mol) in tetrahydrofuran (20 ml) was hydrogenated overnight with
Pd/C 10% (0.100 g) as a catalyst. After uptake of H; (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]Jamino]benzonitrile (84%); mp. >300°C (comp. 50).

Example B19
4-[[4-[(2,4,6-trimethylphenyl)amino}-5-nitro-2-pyrimidinyl}amino]benzonitrile
(0.001 mol), 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% (NH;OH in CH3OH) in
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Example B23
Compound (3) (0.001225 mol), 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

"I

16 hours. The residue was purified by column chromatography (eluent: CH;Cly/hexane
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No.
1 Bla| Ci -
2 Bla| Br mp. 227-228°C

22 | B11|{NO, | mp. 224-226°C

Table 2
il 1
) X N\rN
RY RS yIfN CN
Q
Co.| Ex.|R* |R® R® X Q mp. / salt
No.| No.
3 | Blb| CH;{ CH; CH; |NH |Br H mp. 227-228°C
4 | B2 | CH;| CH3 CH; |NH | Cl NH, mp. 241-242°C,
trifluoroacetate (1:1)
5 | B3| CHs| CH; CH; [NH | Cl H mp. 224-226°C
6 | BS| CH;| CH3 CH; |O [C H mp. 218-219°C
7 | B5| CHs| CH;3 CH; |{S |CI H mp. 264-266°C
8 | B5| CHs| Br CH; {O |CI H mp. 237-238°C
9 | B3| CHs| Br CH; [NH | CI H mp. 217-219°C
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0 o
#v<100 & {1 B1058 EN v<1088% (£ #8B8v<109 & ) - Y<1009|dnp) 283 B4ECrarTFIFr=
NA41110 #12(sBOYEH:[ N SFf | CoMK( 8H ) €l NH, mp. 266-268°C; -
SY' 109K( & () - Y<LO% & () - #3DBY<109 & ()-JldeFs::bFf Fj Fgf;%&%&%gcézte (1:1)
C. f #10% R F#109% K( L& () #10% K -
C. f#10% 2%4’4 1?% CFP ? 0% K icgh( I‘WE §FquvaF&H’7NA41110 TP K1 & ()-
C. f#10% K21 & B3 | CH3f B 0% K( ICH5( | NIC 3#10%059 &E((&) 0 C. E#f#%ﬂmkﬁg()
C. f #10% Ké4 &Hort ~HEFFRFbB? 1 A #10% K[ ,& ()- C.
C. f #10% <%ﬂ|5 &'E( | CEs g‘f’:% K I%( hﬁ))eq E qb#FFFFFF_?NA4L ?ﬁ%@ﬁ%aeetate(l 1)
C. f #10% <§|&() F#109% K(1 & ()-|C. f#10% K(1 & [) -
4 | B23| CH;| Br CH; |NH | CN H mp. 291-299°C
-25| B14 | CH;| CN CH; |O |Br NH-CH, mp. 248-250°C
26 |B14 | CH3| CN CH; {O |Br NH, mp. 255-256°C
27|1B14 CH3 CH3 CH3 0 Br NHz -
28| B14 | CH3| CH, CH; {O |Br NH-CH3 mp. 213-214°C
29| Bl14 CH3 CN CH3 0] Br NH-Csz mp. 263-264°C
30{B14 | CH;{ CN CH; {O [CI NH, mp. 272-274°C
31|B14| CH;| CH; CH; [0 |al NH, mp. 199-202°C
32|B11 | CH;| CHs CH; | NH NO, H mp. >300°C
33| B5 | CH;| CH; CH; |{O |Br H mp. 207-215°C
34| B5 | CH3| CH, CH; |0 |a Cl mp. 225-226°C
35| B5 | CHs| CN CH; {0 |l Cl mp. 273-276°C
36| B6 | CH,s| CN CH; |0 |cI Br mp. 281-282°C
37| B5 | CH;| CH,4 CH; |0 |c Br mp. 214-215°C
40| B8 | CH3|CH(CH;),| CH; | NH | Br H mp. 198°C;
trifluoroacetate (1:2)
41{B10| CH,| CH, CH; | NH-| Br Cl mp. 220°C
42| B9 | CH;| CN CH; | NH | Br Cl mp. 259°C
43 (B11| CH;| CN CH; {0 [NO, H mp. >300°C
44 (B12| CHs| CN CH; (O Br CH; mp. 260°C
45|B13| CHs| CN CH; | NH | Br H mp. 277°C
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C f#109% K(1 & ()- Cf#10% K(I & ()- C {#10% K(I & ()- C.1#10% K(1 & ()r, b o F
qb#FFFFFF. 2NAA1110 # C. f#10% K(1 & () C. f#10% K(1 & ()- C.f#10% K(1 & {3 0
C.-f#10% KtbBok)s2sC. f #1098 K(1 & () - C. f#10% K(| & () - PCT/EP99/07417
FFFFFFF] N2NA4LC. T #10% K(1 & ()- . C. f#10% K(1 & ()- C.f#10% K(1 & () -
C.f#10%K(I1 & ()- C f#10% K(1& ()- Ao)q E qb#FFFFFFFJ NAAC. f #10% K(1 & () -

A0) g E qb#C. f#10% K(1 & ()- C f#10% K(1831) - C.1#10% K(I & () -

C. f #109% iHE——FF ANALE—-HOH +BAA-G— - FH B9 &—() -
C. f #109% |Kioh &E@)LR”C.  RU006 K[ R (] X O] #1008 K(1 RQ() - C.  #lLop Kedlg! () -
No.| No.
46 |B14 | CH;| CN CH; |0 |Br NH, mp. 255°C
47|B15{ CHs| CN CH; |0 |Br \NH,\/NO mp. 208°C; HCI (1:1)
48|B16 | CHs| CN CH; |0 |Br “NH-O-CHj | mp. 185-186°C
49 [B17d| CH;| CN CH; |0 |[NH-cocH, |H mp. 290-295°C
50|B18 | CH;| CN CH; |0 |-NH, H mp. >300°C
51|BI8|CHs;| CH; |CH; |NH|-NH, H mp. 224-225°C;
trifluoroacetate (1:1)
52|B20| CH;| CH; | CH; |NH|CN H mp. 165-175°C
53|B21| CHs| CH; | CH; | NH | phenyl H mp. 209-214°C
54|B22|CHs| CH; |CH; |NH|-CH=CH, |H mp. 237-242°C;
trifluoroacetate (1:1)
55{B23|CHs|CH; |cH, |NH|-cH=CcH, |H mp. 254-259°C
Table 3
CH, %
(0] N. N.
R
RO SN
N=C CHy _py e
Comp.| Ex.|Z
No. | No.
38 rBl7C -C(=0)-CH; mp. 194-196 °C
| 56  |B17a| -CH-COOC(CH;)s mp. 195-197°C
57 [B17b| -CH=0 mp. 232-233°C
58  |B17¢c| -COOC,H; mp. 209-210°C
59 | B6b | -CH,-COOC,H; mp. 185-190°C
60 | B6c | -CH,-COOC(CH3), mp. 168-169°C
61 |B6d|-CO-CH,-OCH,-CO-OCH; | mp. 184-185°C

Table 4

Comp. Ex. R? Rb X Y
No. | No.

39 | B5 | CI Cl S |Br |{H mp. 198-200 °C
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gb#wWE G GEEGraA4€En it i d<duointttd U 4 | pRodei @efwidsQfe d<{dr &he( in-vires EvHIOOL(If &' () -
C. 1#10% K(I & (prrv g:gén;%slofé’\ & (hisformed 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, served as the target cell line. Inhibition of the HIV-
induced cytopathic effect was used as the end point. The viability of both HIV- and
mock-infected cells was assessed spectrophotometrically via the in situ reduction of

3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide (MTT). The 50%
10  cytotoxic concentration (CCsq in pM) was defined as the concentration of compound

C.f#10% K(1 & ()- Ao)q E

that reduced the absorbance of the mock-infected control sample by 50%. The percent
protection achieved by the compound in HIV-infected cells was calculated by the
following formula :

(OD1)yrv - (ODe)yry
(ODCMmock - (ODo)mv

expressed in %,

15  whereby (ODp)yyy is the optical density measured with a given concentration of the test
compound in HIV-infected cells; (OD¢)yy is the optical density measured for the
~ control untreated HIV-infected cells; (OD¢)yock is the optical density measured for the

control untreated mock-infected cells; all optical density values were determined at 540
nm. The dose achieving 50% protection according to the above formula was defined as
20  the 50% inhibitory concentration (ICsq in uM). The ratio of CCs to ICsy was defined

as the selectivity index (SI). The compounds of formula (I) were shown to inhibit HIV-
1 effectively. Particular IC5q, CCsg and SI values are listed in Table 5 hereinbelow.

Table 5

Co.| ICs0 (uM) [CCs0 (uM)|  SI Co.| ICso (M) { CCs0 (UM)|  SI

No. No.
21 0.030 82.6 2730 10| 0.005 0.4 92
31 0.006 4.4 738 11| 0.002 0.4 183
1 0.004 10.9 2787 12| 0.020 48.5 2393
41 0.002 10.0 5555 13| 0.0005 0.4 860
5 0.002 0.4 178 14| 0.002 0.4 191
6| 0.009 >100 | > 11049 15| 0.010 > 100 > 9661
71 0.084 >100 | >1182 16| 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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" 109638 () - et 1@@@&?&"i%“yh?éy’l%%aé‘@"?’ﬁycdsﬁaﬁ‘d%@%’@“(‘ substifyted with

C;.-salkyloxycarbonyl;
R* is cyano, aminocarbonyl, mono- or di(methyl)aminocarbonyl, Ci.galky! substituted
20 with cyano, aminocarbonyl or mono- or di(methyl)aminocarbonyl, C;.¢alkenyl
substituted with cyano, or C,.galkynyl substituted with cyano;
each R® independently is hydroxy, halo, C_galkyl optionally substituted with cyano or
-C(=O)R6, Cacycloalkyl, Cagalkenyl optionally substituted with one or more
halogen atoms or cyano, Cagalkynyl optionally substituted with one or more halogen
25 atoms or cyano, Cy_galkyloxy, Cy_galkyloxycarbonyl, carboxyl, cyano, nitro, amino,
mono- or di(Cy.¢alkyl)amino, polyhalomethyl, polyhalomethyloxy,
polyhalomethylthio, -S(=0),R®, -NH-S(=0),R®, -C(=O)R, -NHC(=O)H,
-C(=0)NHNH,, -NHC(=O)R® -C(=NH)R® or a radical of formula

YA\A (©)

/
B Y

30  wherein each A independently is N, CH or CR®:
B is NH, O, S or NR%;
pislor2;and
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Y represents hydroxy, halo, Cs.;cycloalkyl, Ca.salkenyl optionally substituted with one
30 or more halogen atoms, Ca.salkynyl optionally substituted with one or more halogen
atoms, C1_galkyl substituted with cyano or -C(=O)RS, Ci-6alkyloxy,
C1-salkyloxycarbonyl, carboxyl, cyano, nitro, amino, mono- or di(C,.salkyl)amino,
polyhalomethyl, polyhalomethyloxy, polyhalomethylthio, -S(=O)PR6,
-NH-S(=0),R, -C(=0)R®, -NHC(=0)H, -C(=0)NHNH,, -NHC(=0)R®,-C(=NH)R®
35 or aryl;
aryl is phenyl or phenyl substituted with one, two, three, four or five substituents each
independently selected from halo, Cy_galkyl, Cs.scycloalkyl, C.galkyloxy, cyano,
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-N=N-CH=CH- (a-5);

nis0,1,2,3 or4; and in case -a'=at-a’=a*- is (a-1), then n may also be 5;
R!is hydrogen; aryl; formyl; Cj_galkylcarbonyl; Ci_galkyl; Ci_galkyloxycarbonyl;
C1-6alkyl substituted with formyl, Cy.ealkylcarbonyl, C|.galkyloxycarbonyl,
20 Ci-salkylcarbonyloxy; Cj.galkyloxyC|.galkylcarbonyl substituted with
Ci.salkyloxycarbonyl;
each R? independently is hydroxy, halo, Cy_galky! optionally substituted with cyano or
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polyhalomethylthio, -S(=O),R®, -NH-S(=0),R®, -C(=0)R®, -NHC(=0)H,
-C(=0)NHNH,, -NHC(:O)RG,-C(=NH)R6 or a radical of formula
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30  wherein each A independently is N, CH or CR(’;
B is NH, O, S or NR%;
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for the manufactme of a medicine for the treatment of HIV (Human Immunodeficiency

Virus) infection.

11. The use of a compound as claimed in any one of claims 1 to 8 for the manufacture

15 of a medicine for the treatment of Human Immunodeficiency Virus infection.

12. The use of a compound as claimed in any one of claims 1 to 8 wherein R' is
hydrogen, aryl, formyl, C|.galkylcarbonyl, C|_galkyl, C;.galkyloxycarbonyl,
C1.salkyl substituted with formyl, C|.galkylcarbonyl, Ci.galkyloxycarbonyl for the
20 manufacture of a medicine for the treatment of HIV (Human Immunodeficiency
Virus) infection.

13. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and a therapeutically active amount of a compound as claimed in any one of claims
25 I to 8.

14. A process for preparing a pharmaceutical composition as claimed in claim 13
characterized in that a therapeutically effective amount of a compound as claimed

in any one of claims 1 to 8 is intimately mixed with a pharmaceutically acceptable
30 carrier.

15. A process for preparing a compound as claimed in claim 1, characterized by

a) reacting an intermediate of formula (II) with an amino derivative of formula (III)
under solvent-free conditions or in a reaction-inert solvent under a reaction-inert

35 atmosphere
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10 c) reacting an intermediate of formula (IV) w:th an intermediate of formula (VI) in

an appropriate solvent under a reaction-inert atmosphere in the presence of a
suitable basc

(R)
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(VD) (I-a-2)
wherein W2 is a suitable leaving group and Y, Q, R', Rz, R2”, R? ,q and -bl=b?-
15 C(R¥)=b"-b*= are as defined in claim I;
or, if desired, 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
20 treatment with alkali; and, if desired, preparing stereochemically isomeric forms
thereof.

16. The combination of a compound as defined in claim [ or 10 and another

’s antiretroviral compound.
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18. A product containing (a) a compound as defined in claim 1 or 10, and (b) another

antiretroviral compound, as a combined preparation for simultaneous, separate or
5 sequential use in anti-HIV treatment.

19. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and as active ingredients (a) a compound as defined in claim 1 or 10, and (b)

another antiretroviral compound.



