-1- PYRI M DI NE DERI VATI VES FOR THE PREVENTI ON OF HI V | NFECTI ON The present
i nvention concerns pyrimdine derivatives for the prevention of HV 5
infection. In particular, the present invention concerns the use of
pyri m dine derivatives for the manufacture of a nedi canent for the
prevention of H'V (Human | munodeficiency Virus) infection via sexual
intercourse and related intinmate contact between partners, nore in
particular the prevention of HV infection via vaginal sex. 10 Al DS

(acqui red I mune Deficiency Syndrone) is the fourth |eading cause of death
wor | dwi de and the nunber one cause of dedth in Africa. There is still no
effective treatnent or vaccine against AIDS. Therefore, in order to be able
to control the Al BRUMGIREDERM LIVES FORTRE PRACENTIORTF BIVINFEPRONANcE to
prevent the transm ssion of the H Virus. Sexual transmission is the

preval ent node of ion is
perfectly preventable by consistent and correct condom use. However,

despi te intensi Vihe pe@itdiichtidn cqicarfy @timidine dédvativesoethe pravdkationwSHIV condons ar e

These cult ur g ahEEk 1o heidiis %ﬁg'“&?‘%“‘@'°§”/°”*‘pﬂ‘gﬂ%°vﬁpm i Eepecially in
t he devel opi ng %EWFWIS};‘E“‘%H@H‘@TB‘E?%BP ixi?f’g@]btt gic}'g[ﬁg]t{ e to use
t hem and wonen deWdFﬁf@RC)t\FwS)p?@men Fbsex’eﬁélm@rqwfﬁremmd intimatesonisti how sexual

i ntercourse t akaswatngarneNlore Bfanikilirehepteentibi SHIVIéctibrvid Vuginplasi.t i on to
i npose the use of condons. 25 Ther ef ore alternatives to condom use for the

protection a exua mtt fectio espe HV, are
crucial. An %@é?mm?ﬁgﬁc{%wt 5“‘8‘8’?13 f&'?"gﬁéfﬁhﬁgaﬂ ? é‘ for topical
use. A microbi m‘tié‘dW@@aﬂd@eam@P@ﬁilC@a‘Pseeﬁﬂeﬁhwm Thesnis glilbapesfectise r educe

transm ssi on of tsetealof yacditengahist AIDSI | nfecti ons when applied to the site
where the transm ssion takes place. Several categori es of m cr obi ci des have

al ready been ev ed for the use, i ransm ssion :

Pt bauct s whi ch nIBIoE 7 agtes B ieat Pt D EHEL e e of BBUEEC S (e o
nonoxynol - 9) 15 bumpatneg tppreigtidhedrapamission ofdke Blafimge to t he vagi nal epithelium
acid buffers; Lactobacilli; negatively charged natural or synthetic products

-2- which interfgre l‘ﬁn&ﬁss]iﬂn\{s tpé ReVaagt Jﬁo‘ae &fq{aﬁk’ﬁfissi%ﬁu}ﬁ\l( 8aif sex§z§ @t ed
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despite intensive preventlon programs to increase condom use, condoms are still not

20 systematically used, especially in Third World cultures and these cultures are heavily
affected by the AIDS/HIV epidemic. Especially in the developing countries, men do
not accept condoms, do not like o use them and women often lack the power to

determine when, where and how sexual intercourse takes place and therefore are often
not in the position to impose the use of condoms,

25
Therefore, alternatives to condom use for the protection against sexually transmitted
infections, especially HIV, are crucial.

An efficacious alternative to condoms are microbicides for topical use. A microbicide
30 s a chemical entity that can prevent or reduce transmission of sexually transmitted
infections when applied to the site where the transmission takes place.

Several categories of microbicides have already been evaluated for their use in

preventing HIV transmission : products which have a detergent-surfactant like mode of
35  action (e.g. nonoxynol-9), but said products may cause damage to the vaginal

epithelium; acid buffers; Lactobacilli; negatively charged natural or synthetic products



5 infection, to prevent the transm ssion of W/ infection via sexual
Intercourse and related intimte contact between partners. The pyrimdine
conmpounds exhibit HV replication inhibiting activity in HV infected
war m bl ooded ani mals. They are particularly characterized by an inproved
ability to inhibit the replication of nutant strains, i.e. strains which
have becone resistant to art- 10 known drug(s) (drug or mnultidrug resistant
H 'V strains). Besides their MV replication inhibiting activity in HV

i nfected warm bl ooded aninmals, the conpounds are also able to prevent the
transm ssion of HV infection in warmblpoded animals, particularly in
humans, via sexual intercourse and related intimate contact between
partners. The covwpeghingdere aihetiMtdndingite fangst cells (G swfate8 pplysaqeharidesitEI¥ | t hus
preventing that ilGplisiomiddibapgegnsni mal s get infected; they are also able
to provide for post-exposure protection, meaning that when the present
conpounds am applied after the sexual intercourse and related intinmate
contact between PXPREE}avenfionrelates in the ysenf pyrimpiding degyativesits greventifil¥ o phr event
H V infectioni Fafettvertopreesnt hhomsnissiquol Hinfestios viaistauildntaroursoand

|[7Trun?suplolre55| Yﬁlaﬁﬁtmyon&bt]ﬁtﬁebﬁfaﬁwt ic effective dose. 20 Corrpounds
structurally re §@g I e prior
art. WD 99/5025 e&ﬁ%&@@g%@ﬁf% | scl ogg&ggbﬁpﬁpﬁ%@“g%e}g{g& |Jr;1!1 di nes
having MV repl i Bgmiiged hry 2psParpenlarly sharactsrized by grimpgirss "é?yé?:l oses

substituted 2- annnlubmﬂlpyephaaﬁmqﬁmstantsemsheamswhnhhmkbmmtsmmmbn{ ors. WO
00/ 62778 conger Ngnowi il (g)( B brathlidrdp @ BkaREHIVI sB@8¢. | nhi bi tors. WO 98/ 41512

Cohibi tors. g0 Lty Ly ﬂ&gaggyf“h‘%g%%ﬁila’ﬁﬁ‘f’"ﬂfe Pl O hei ¢ use
as anti - coagul antnémal t?B‘@‘ée“ Hhetragsmaission SRHIYGRIS ORI ne

derivatives as K'mn}@qma@etnmals. ﬁ@ulﬂrhnmhwns,mhlsmuﬂ@ngcwemalmlm t he
prophyl axi s and ﬁlﬁﬁaéémmtbatve&ips@mesh@@&g@dnam%maxibtmyta%}kogenesi s. 35

Thus, one asRectulhlit, hiltaiL gmﬁ%%sﬁbfoedeh%mﬁ%t@} 35 GRTRRURY. for the

manuf acture Er evention. o n via sexual

i ntercourse or redp pgvidg WWE"S@BH‘P gHoniaeapiag fhatyden W%P’E”F“‘\RHB?%P t he
conpound has t hearé apphed aftertip sgxufl intefo@ude 2@ related mlimai@ contact between partners

has taken place, they are still able to prevent HIV infection. Furthermore, the
compounds have little or no immunosuppressive activity at a therapeutic effective dose.

20
Compounds structurally related to the present compounds are disclosed in the prior art. .
WO 99/50250 and WO 00/27825 disclose substituted aminopyrimidines having HIV
replication inhibiting properties.

25 WO 97/19065 discloses substituted 2-anilinopyrimidines useful as protein kinase
inhibitors.

WO 00/62778 concems cyclic protein tyrosine kinase inhibitors.
WO 98/41512 describes substituted 2-anilinopyrimidines useful as protein kinase
inhibitors.

30 US 5,691,364 describes benzamidine derivatives and their use as anti-coagulants.
WO 00778731 describes 5-cyano-2-aminopyrimidine derivatives as KDR kinase or
FGFr kinase inhibitors useful in the prophylaxis and treatment of diseases associated
with angiogenesis.

35  Thus, one aspect of the invention relates to the use of a compound for the manufacture
' of a medicament for the prevention of HIV infection via sexual intercourse or related
intimate contact between partners, wherein the compound has the formula



(Ra)m a N-oxide, a pharmaceutically acceptable addition salt, a quaternary
amne or a stereochemcally isoneric formthereof, wherein -al=a2-a3=a-
represents a bivalent radical of formula 5 -CH=CH CH=:CH (a-1);

“N=CH CH=CH (a-2); -N=CH-N=CH (a-3); -N=CHCH=N (a-4); -N=NCH=CH
(a-5); 10 -bl=b2-b3=b- represents a bivalent radical of fornula

-CH=CH CH=CH (b-1); -N=CHCH=CH (b-2); -NCH N=CH (b-3); -N=CH CH=N
(b-4); 15 -NeN-CH=CH (b-5); nis 0, 1, 2, 3 or 4; and in case -al=a2-a3=a"-
is (a-1), then n may also be 5; mis 1, 2, 3 and in case -bl=b2-b3=b4- is
(b-1), then mmy also be 4; R is hydrogen; aryl; forny];

d - 6al kyl carbonyl ; C -6al kyl; Cl-6al kyl o8ycarbonyl; Cl-6al kyl substituted
with fornmyl, Cl-6alkylcarbonyl, d-6allry] oxycarbonyl, 20

Cl1- 6al kyl car bonyl oxy; C1-6sl kyl ¢ 3yC1 - 6al Kyl cagbﬁf)nyl substituted with

Cl. 6al kyl oxycar bonyl ; each R2 g%ﬁ X q I%g ydr oxy, hal o, Cl -6al kyl
optionally substituted with C)Pa}rio4o Jo( =0 Re" C378ycl oal kyl, C2. 6al keny!
optionally substituted with onb&%’{ e haden atons or cyano, C2.6al kynyl
optionally substituted with one more hal ogen 25 atons or cyan.

d - 6al kyl oxycar bb¥yride, & phapepesutically pesppiable sidition salh Arpatemagardne o di (G

6al kyl ) am no, podtertvatiemigallyiydmerip folr Mhadecfnwliekejdd t hi 0, - S(=0) 1, R6, - NH S(=0) pR6,
-Q(_LOR6, - NHC( =Q)bh 2= @ 53D alent Yelidar Pk Bur C( =NH) R6 or a radical of
formula A2, A; 30 V\heé}?‘_ldh ch.A |n'\ﬁpﬁ.ndently is N CHor CR6; and A2 is
NH 0, S or NR6; X retsdmtt - ng-NEDS O NeN-, -0-, -O(=0)-, Cl4al kanediyl ,
-CHOH, -5-, -S(=0 HN=CH-CBeCKE yal kan@Pyl - or -G ..al kanediyl-XZ ; -4-

-N=CH-N=CH- (a-B);
-N=CH-CH=N- (a-4);
-N=N-CH=CH- (a-5);

10 -b'=b>b’=b"- represents a bivalent radical of formula
-CH=CH-CH=CH- (b-1);
N=CH-CH=CH- b-2);
-N=CH-N=CH- (b-3);
N=CH-CH=N- (b-4);

15 N=N-CH=CH- (b-5);

nis0, 1,2, 3 or4; and in case -a'=a’~a’=a* is (a-1), then n may also be 5;
mis 1, 2, 3 and in case -b'=b?-b*=b*- is (b-1), then m may also be 4;
R' is hydrogen; aryl; formyl; C1.galkylcarbonyl; C1.galkyl; C1.galkyloxycarbonyl;
C1-galkyl substituted with formyl, Cj.gatkylcarbonyl, C1-galkyloxycarbonyl,
20 Cj1-galkylcarbonyloxy; C1-galkyloxyCy-galkylcarbonyl substituted with
Ci-galkyloxycarbonyl;
each R? independently is hydroxy, halo, C1-galkyl optionally substituted with cyano or
-C(=0)RS, C3.5cycloalkyl, C; salkenyl optionally substituted with one or more
halogen atoms or cyano, Cz.salkynyl optionally substituted with one or more halogen
25 atoms or cyano, C].-galkyloxycarbonyl, carboxyl, cyano, nitro, amine, mono- or
di(C; salkyl)amino, polyhalomethyl, polyhalomethylthio, -S(=0),R°®, -NH-S(=O),R®,
-C(=0)R®, -NHC(=0)H, -C(=0)NHNH;, -NHC(=O)R®,-C(=NH)R® or a radical of
formula
AL

©
Az"-nA//;k !

30 wherein each A; independently is N, CH or CR®; and
AisNH, O, S or NRS
X; is -NR’-, -NH-NH-, -N=N-, -O-, -C(=0)-, Cy 4alkanediyl, -CHOH-, -§-, -§(=0),-,
-X~Ci4alkanediyl- or -Cy.qalkanediyl-Xy-;



Xz is -NRS-, -NH-NH, -N=N-, -0-, -C(0)-, -CHOH, -S-, -S(=Op-; R3is
NHR13; NR13R 4; -C(am)-NHRls; -C(=O-NR13R 4; -C(=0O-R 5; -CH=N- NH

C(=0 -R16; C {al kyl substituted with one or nore substituents each

i ndependent |y sel ected fromcyan, NRORL1O, -C(=0) -NROR10, -C(=0-Cl_6alltyl

or 5 R7; Cl-6al kyl substituted with one or nore substituents each

I ndependently selected fromcyano, NROR10, -C(=0 -NROR10, -C(=0) -C1.6al kyl
or R7 and wherein 2 hydrogen atons bound at the sane carbon atom are

repl aced by C1.4al kanediyl; Cil-bal kyl substituted with hydroxy and a second
substituent selected fromcyano, NROR1O, -C(=0) -NR9R1O, -C(=0)-Cl.bal cyl
or R; 10 Cl4al kyl oxyd bal kyl optionally-%substituted with one or nore

substituents eacly,sLNRELSACERL INENS eb-Lad( fm.c;sa =ONROR! O, - C(=0) - NROR10,

-C(=0) - - bal kyl o 73, ﬁa £l
substituents eacﬁ gﬁ@ b l(lllﬂg rom a )_191 -Cﬁﬂ;@glo
-C(=0) - NROR10, - R % R t’gﬁ ?‘Wut ed with one or

nmore substituent s eanﬂapmdnﬂemhdamdnycyﬂiﬁ: HR‘!Ré%tCEﬁD)FNR?Rf“hEI(:&))—CGyﬂ@Dor NROR10,

XCC%:( =0) - mgg RlOSN;-i- C(Nlé_li_fﬁ" (ﬁlﬁab;@i %U&tu&ﬂw&onemﬁém%b&tm)se% iddgpekidehily R or X3 R ;
i s - NR5-
- Xz- C1. 4al kanedi yl - sélect Qlcﬁaé‘ﬂebg}? %_%‘mg%r - C(=OPE ok of R and

al kanedi yl - Xz, - Cl. 4a’fhklamécwwsenamuwm&yswcmavmmwmdm with Xz,
being -NH -NH, - I\I=I\E1.,;alkaﬁbd4yl {Eéaﬂq[k)lbsntuteiiw;th hﬁecm%a,smmubmﬁt Xzb bei ng
-NHNH, - NeN-, - O 5bcted fromoyand MIRPPoi=dR kK. Cl-6al kyl,

C3- 7cyc| oal ky I | ol yhal (o] @]
6al kyl oxy, ambnocarb ﬁiﬁ%ﬂ&@l,” %ﬁnﬂl%&g% wd &oxg%n%?ﬁlsl%gﬁ%car a%an}pl , fornyl,
am no, nono- or di (@3@314’&11%915‘3 L FQINRS -6%%9)-01@\1 e fornyl ;
Cl_6al kyl car bonyl ; @' Gadakipiy] SIm}httﬁtalfmﬂl@nWm%snment@aclﬂadwmwmbst i tuted
with fornyl, Cl- 6al Kb SRHBR Mo, cyfrdo —@q..salkylorR

Cl- 6al kyl ca8wnyl ox) Cy Jﬁg %% Jﬂﬂoﬁ%ﬁgﬁtﬂéﬁhe :g g Wwith
Cl - 6al kyl oxycar bonyl IS , ,2Mm no, RO: kyl )am no or
0l yhal 501 Adbky |- Seered fom blor s N R CD AR Lo ClO-Comlgisr RS a1 t od.

partially sat ur at ed -OfE=N20-Bye, iakyl; RApbOGRE e or a nonocyclic, bicyclic or
chch of Said car BoeyRhLE SO IR O AIREORS, L kechgigeapyol o, uherci
gﬁgst |Ot ufed with on)éE \%\%’ 24 IF?? a})i(ur l"k?’r&g‘éaﬁé"egg t uen%/s gach Y
i ndependent |y sel ect€ G‘Nfcl’%?rphﬁlk@ Mdr oxy, mercapto, Cl-6alkyl,
hydr oxyd - 6al2Ryl , with Xg, being -NH-NH-, -N=N-, -O-, -C(=0)-, -S-, -S(=0),-; and
with Xy, being -NH-NH-, -N=N-, -C(=0)-, -S8-, -S(=0);-;
R*is halo, hydroxy, C1.6alkyl, Cascycloalkyl, C1-galkyloxy, cyano, nitro,
polyhaloCy.galkyl, polyhaloC; salkyloxy, aminocarbonyl, Cj-galkyloxycarbonyl,
C1-6alkylcarbonyl, formyl, amino, mono- or di(C;.4alkyl)amino or R';
25  R® is hydrogen; aryl; formyl; C].galkylcarbonyl; C1.galkyl; C1.-galkyloxycarbonyl;
C1-galkyl substituted with formyl, Cy-galkylcarbonyl, C1-galkyloxycarbonyl or
Ci-galkylcarbonyloxy; Ci.galkyloxyC1-galkylcarbonyl substituted with
C1-galkyloxycarbonyl;
R%is C, 4alkyl, amino, mono- or di(C,_,alkyl)amino or polyhaloC, 4alkyl;

30  R’is a monocyelic, bicyclic or tricyclic saturated, partially saturated or aromatic
carbocycle or a monocyclic, bicyclic or tricyclic saturated, partially saturated or
aromatic heterocycle, wherein each of said carbocyclic or heterocyclic ring systems
may optionally be substituted with one, two, three, four or five substituents each
independently selected from halo, hydroxy, mercapto, C1-galkyl, hydroxyCi_galkyl,

35 aminoC}.galkyl, mono or di(C1-galkyl)aminoC1.-galkyl, formyl, C1_galkylcarbonyl,
Ca.qcycloalkyl, C1-galkyloxy, C1-galkyloxycarbonyl, C1-galkyithio, cyano, nitro,



35 am noCl - 6al kyl, nono or di (Cl- al kyl)am noCl-6al kyl, fornyl,

Cl - 6al kyl carbonyl, C},cycloal kyl, C -6al kyl oxy, C1-6al kyl oxycarbonyl, C

6al kykt hi o, cyan, nitro, -5- polyhal oCr_tialkyl, polyha] oCl. 6al kyl oxy,

am nocar bonyl, -CH(=N-OR8), R', -X3-R7' or R7/'-d.4alkyl; R" is a
nonocyclic, bicyclic or tricyclic saturated, partially saturated or aromatic
carbocycl e or a nonocyclic, bicyclic or tricyclic saturated, partially
saturated or 5 aromatic heterocycle, wherein each of said carbocyclic or
heterocyclic ring systens may optionally be substituted with one, two,
three, four or five substituents each independently selected from hal o,
hydr oxy, nercapto, Cl-6al kyl, hydroxyCI eal kyl, amnod-6allryl, nono or

di (C1-6al kyl ) anvn %ﬁd( cycl oal kyl ,

Cl- 6al kyl oxy, Cl - gpgﬁg @ox,ygépgg{lyl %ﬁﬁgﬁﬁbﬁ%@ E (f cy |l?ro 10

pol yhal oC1- bal kyl %b S kyI oxy, am nocar bonyl, CH( =N-ORs); R8s
hydr ogen, C1_4al Riﬂsanmwdlo.rbmﬂylomajmystawm Iandllmmrmmaromgpendent ly are

hydr ogen; hydr oxy; ca&q@@bﬂ%mo@hchﬁéykﬁ@&ﬁéychc@%mﬁ@i kattiamg ka4 or
Cl- 6al kyl oxycar bon

’IO-
di (C1_6al kyl )3 no%:qénagony eroycler _ Sgy g‘%ﬁcz‘q’mﬁhﬁ%ﬁ%‘eﬁ 15
af or ement i oned C1.7RRYIORYAPally b pHhEtIpied }.)” S threp, fawrr Evespbsitventsseeal |y be
substituted wi th ied¢pendently sglsctad fyam halqy Y BRERPR () efabe ydroxyC sealkalk t ed from

hydroxy, Cl.6al kydafnof; iy G di€askiiylaminoC L galih Xotnyl, Cﬂ.sﬁ@lck&b@xycar bonyl ,

pol yhai oret hy) OLS‘@%!%‘*‘% aF(%%é‘%‘ﬂ*’g‘yz-ﬁi@‘%fW%%ﬂ“"h P (=0 s,

CNHO(=O) H, 2089- e -CREN Rdnd RID may be
taken toget her tR'is g@,ﬁiﬁ’&l’lewlobﬁfylgmﬂ&went radi cal of fornula

- CH2- CH2- CH2- CH2R? zfndR!p)each'nQH%n&H?y y;((!ih;aﬂayl c—&h@m 2- O- CH2- CH2-
d-3) 25 -CH2-CH ;
( ) r 35%&&%%1(@2%]91%9 Aal kyl

- CH2- CH- CH CH (d='8 %bﬁ‘
optional ly substi t%?“@'&‘\ﬂi(?lﬁﬂbi)&‘&}“%
di (Cl4al kyl ) dfi no aﬁmmnhwat@nﬁbﬂwoum@lamwdn;ﬂym donipdivid@tly H&aslumtu@dycar bonyl ;
am nocarbonyl ; MONGith dAé ordivé Sabstifidhtk ¥l RBIpBREBRTYREBYId from hydroxy,

Cy.salkyloxy, hydroxyCi.galkyloxy, carboxyl, C;salkyloxycarbonyl, cyano, amino,

imino, mono- or di(C1-4alkyl)amino, polyhalomethy!, polyhalomethyloxy,

polyhalomethylthio, -S(=0),RE, -NH-S(=O0)R?, -C(=0)R®, -NHC(=O)H,

20 -C(=0)NHNH,, -NHC(=O)R®,-C(=NH)R®, R; or
R’ and R'® may be taken together to form a bivalent or trivalent radical of formula

oxv

-CH,-CH,-CH,-CH,- (d-1)
-CH;-CH,-CH,;-CH,-CHa- (d-2)
-CH,-CH;-O-CH,-CH;- (d-3)
25 -CH,-CH»-8-CH,-CHj- (a4
-CHp-CH,-NR'>-CH,-CH,- (d-5)
-CH;-CH=CH-CHa- (d-6)
=CH-CH=CH-CH=CH- @

R!! is cyano; C)4alkyl optionally substituted with C; salkyloxy, cyano, amino, mono- or
30 di(C;4alkyl)amine or aminocarbonyl; Cy4alkylcarbonyl, Cysalkyloxycarbonyl;
aminocarbonyl; mono- or di(C; salkyl)aminocarbonyl;
R*? is hydrogen or Cyalkyl;
R' and R™ each independently are C,_salkyl optionally substituted with cyano or
aminocarbonyl, C; salkenyl optionally substituted with cyano or aminocarbonyl,
35 Ca.¢alkynyl optionally substituted with cyano or aminocarbonyl;
RY is Cygalkyl substituted with cyano or aminocarbony};
R'® is Cy salkyl optionally substituted with cyano or aminocarbonyl, or R’



R12 is hydrogen or Cl-4alkyl; Rr3 and R14 each independently are Cl4al kyl
optionally substituted with cyano or am nocarbonyl, C2.6al kenyl optionally
substituted with cyano or am nocarbonyl, 35 C2.6al kynyl optionally
substituted with cyano or am nocarbonyl; R15 is Cl-6al kyl substituted with
cyano or am nocarbonyl; R16 is Cl-6al kyl optionally substituted with cyano
or am nocarbonyl, or R7; -6- pislor2; aryl is phenyl or phenyl substituted
with one, two, three, four or five substituents each independently sel ected
from hal o, hydroxy, nercapto, Cl..6alkyl, hydroxyd -6al kyl, am nod -6al kyl,
nmono or di (d -6al kyl)am nod - 6al kyl, Cl - 6al kyl car bonyl, 5 C3-rcycl oal kyl
Cl.-.al kyl oxy, Cl - alkyl oxycarbonyl, Cl..®alkylthio, cyano, nitro,

pol yhal oGCi . 6al k)ﬂlsl.ﬂq yhal oC, . 6al kyI oxy, ant i nocar bonyl, R7 or-X3-R7. As

used herei nbefore ar rei naft [ QuUp oOr [t of a group
defines strai gr?fy] Pheéorg e"ﬁté“%dw °ﬁ¥a % ﬁgé, ?{B@ :.%Hs havi ng
from1l to 4 car boffdamrsn e@@(ﬁ?‘"&f?“’n@fi‘?‘?ﬂ me‘@? vl et hyl ,
butyl; C1.6al kyl azsmepgﬁﬂ(ﬂwbmnoqm@l-ﬁﬂikyl)&mmml Gﬂglcgboml,ght or branched
chai n saturatsed hygicRiangp al_gﬁ@u Iq_dmbmdngrmi_ﬁﬂgymnécﬁam atons such
as the group def| ne ﬁmigﬁ ﬂ&)’l'ow? éﬁg %Pﬁggent -,rret hyl butyl and the
i ke; C2.6al kyl b y[.tj' m ai ght or branched
chai n saturated hydrocar bon radical s having from 2 to 6 carbon atons such as
15 ethyl, propylAs uledmereibtdfé bishbreinkier ). salkyiani grbup dapardf a grdupi@fibes| but yl and the
ike; O . 4al kanggiy br fabe Eftirhinfled o kol ARGRSE R Sakubai ed bi val ent

hydr ocar bon radlcals as_net hyl ene,

12" ot hanedi 1 glonts haﬁfnv?ﬂa&x'e?fzpygﬁﬁﬁgﬁﬁéld? 1t gl 3 5 5r05R G P,

1, 4-but anedi yl| @rgroup defings strgight qebrenched ¢ mturamnéydr@@bmcr Ar¥ie framsl generic to
cycl opr opyl , cyad>omaoyhmmﬂawnmhm@pﬁgﬂnpdfbycueihﬂxgdpeawdheayipl oheptyl ;

C2. 6al kenyl def |2_rlﬁ§h %llﬂ@@zg{@mg%ﬂp&tﬁ%&awﬁg&ﬁgstggg%mgpl cal s havi ng
from2 to 6 car cont GH’

pi i openyl , bute %gﬁ’t"éﬁtﬁm %%’/‘T“r%dﬁ ?ﬁvé"g&f"ﬁ‘ 15 R H:S?Fucﬂgsfl nes

strai ght andl%r&mhw%ﬁmmlr badrnsen. Mﬂi?cw@lwa\llwefl%m 2 to 6 carbon
atons contai ni Q.qAkahediypiefindandg!s tcitanalied effattiysatydated pivaky iydtocarbant yny | |

pentynyl, - hexynylaiaRaddis: 0%51 tblt E82bonh1oiR ARG YEdifyiend) cycl I cortri cyclic
sat ur at ed carbo cler iarlgugoé%/ea}ﬁm con ) ai 20r 3
rings, saldrln YROed SFOPRTUSHY Pr%a”i&l sai d ring
syst em cont ai ni IQCHSP'H’QP kb&ﬁdﬁfdoaéhhﬁﬁw FY?IOPWPY!W@?Q?WM tricyclic
partial |y satour aydsbesslsdycohesland qpivleseh Cssalkenyl defnes yimighnand brasdhed i ng of 1, 2
or 3 rings, sai Qpainhydrocarbon radicals having from 2 to 6 carbon atoms containing 2 double bond
such as ethenyl, propenyl, butenyl, pentenyl, hexenyl and the like; Cs.salkyny! defines
straight and branched chain hydrocarbon radicals having from 2 to 6 carbon atoms
containing a triple bond such as ethynyl, propynyl, butynyl, pentynyl, hexynyl and the
25  like; a monocyclic, bicyclic or tricyclic saturated carbocycle represents a ring system
consisting of 1, 2 or 3 rings, said ring system being composed of only carbon atorns and
said ring system containing only single bonds; 2 monocyclic, bicyclic or tricyclic
partially saturated carbocycle represents a ring system consisting of 1, 2 or 3 rings, said
ring system being composed of only carbon atoms and comprising at least one double
30  bond provided that the ring system is not an aromatic ring system; a monocyclic,
bicyclic or tricyclic aromatic carbocycle represents an aromatic ring system consisting

of 1, 2 or 3 rings, said ring system being composed of only carbon atoms; the term
aromatic is well known to a person skilled in the art and designates cyclically
conjugated systems of 4n + 2 electrons, that is with 6, 10, 14 etc. w-electrons (rule of
35  Hiickel) ; a monocyclic, bicyclic or tricyclic saturated heterocycle represents a ring
system consisting of 1, 2 or 3 rings and comprising at least one heteroatom selected
from O, N or S, said ring system containing only single bonds; 2 monocyclic, bicyelic



ring system bei ng conposed of only carbon atons and conprising at |east one
doubl e 30 bond provided that the ring systemis not an aromatic ring system
a nonocyclic, bicyclic or tricyclic aromatic carbocycle represents an
aromatic ring systemconsisting of 1, 2 or 3 rings, said ring system being
conposed of only carbon atons; the term aromatic is well known to a person
skilled in the art and designates cyclically conjugated systens of 4n + 2
el ectrons, that is with 6, 10,14 etc. raelectrons (rule of 35 Hackel) ; a
nonocychc, bicyclic or tricyclic saturated heterocycle represents a ring
system consi sting of 1, 2 or 3 rings and conprising at |east one heteroatom
selected fromO, N or S, said ring syst®mcontai ning only single bonds; a
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represents a ring RS cdnpr|3|ng at
| east one heter 6@%@@@6§lwti%me¢mmem sefpcted fgm Sy Nloé%ﬂd‘l‘ﬂfésm’éfoubl e bond
provi ded that t [deubieibogd [Eyaded that the ivpisyssom iaun amdrbmatic kingsysss;,taawgnocyclizpnocycl i c,
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het er oat om s I e(??}ég °f$5’f‘ﬁ50"dWB?SI@an%ﬁaWF%%Wa%%f?ﬁ'ﬁgfp&oﬁ #tt)nocycl ic,

bicyclic or tricyclic saturated carbocycles are cyclo- propyl, cyclobutyl,
cycl opentyl, cy@hzﬁhﬁary:lampleycﬂMe@bI;cl bic}eljuﬂrmgmwhaumthimedyﬂ{#hxe?qyﬂ]wct anyl ,
cycl ononanyl , c | oy cl&Q

t et radecahydr oan art [ E ! I €S of nonocyclic,
bicyclic or tricy Xﬁkﬁ‘g géftf’iygf’ }P“%]}i{“{lrrcﬁctl Yy aﬁgﬁ

cycl opr openyld, CW@%@V papthraseny| 9P thadikey| | cycl ohexenyl cycl ohept enyl , cycl o-
oct enyl ,

bi cycl o[ 4, 2, O 0GBl fipleOHARGK oiybRSies Ryl pikal W anaRRbGakeny |, 15

1,2,3,4- tetrahydron htha h ntbracenyl and
the like. Parti'® Z‘ﬁ’ Lﬁ%lsbmsq‘yl s OBWET?] %yblo%?‘wl(‘,fyc%ﬁe@{emfl clic aromatic
carbocycles are OC‘BWbHWCIOIﬁ Paeteny) exslpnonspl.isydedassyil, octplydpaiphthelenyhr  exanpl es of

monocyclic, 15 cyel3deteteahydroraphfielenyl, 523,4)45c8, 9 0Hoetthydro aythlagayl andahe like.

t et rahydrof uranyl , pyrrol i di nyl, di oxol anyl i m dazol i di nyl, thiazolidinyl,
tetrahydrothien zal zo 1d| 0 azolldlnyl

oxadi azol i di nyl )ﬁlamf"ﬁ zan}P P cfmés’flfﬁ “E’FC% %I il ﬁomx%frﬂlg%c i cfimnyl

pi peri di nyl, he%h?ﬁ*?'d?%hﬁb@?nﬁi éﬂﬂﬁ'%my} hexahydr opyr azinyl, di oxanyl

nor phol i nyl, dithianyl, thionorpholinyl, piperazinyl, 25 trithianyl

decahydr oqui zp| 'PQﬁ(ikularQ%fisMQﬁanG% dﬁlcﬁf%rhﬂ?cﬂc'skﬁateﬁﬁfe’idcﬁ%% exanpl es of
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1, 3- benzodi oon )}?‘fahyd@ﬂ@ﬂﬂr 3@?"83"‘%"1311- lﬁ‘é’t‘iwhﬁh@ﬁllﬁ?yﬂwqmﬂieﬁdﬁiﬂhdﬁﬂd the |ike.
triazolidinyl, thiadiazolidinyl, pyrazolidinyl, piperidinyl, hexahydropyrimidinyl,
hexahydropyrazinyl, dioxanyl, morpholinyl, dithianyl, thiomorpholinyl, piperazinyl,
25  trithianyl, decahydroquinolinyl, octahydroindoly! and the like.

Particular examples of monocyclic, bicyclic or tricyclic partially saturated heterocycles
are pyrrolinyl, imidazolinyl, pyrazolinyl, 2,3-dihydrobenzofuranyl, 1,3-benzodioxolyl,
2,3-dihydro-1,4-benzodioxinyl, indolinyl and the like.
30
Particular examples of monocyclic, bicyclic or tricyclic aromatic heterocycles are
azetyl, oxetylidenyl, pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyrazolyl, triazolyl, thiadiazolyl, oxadiazolyl, tetrazolyl, pyridyl,
pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, pyranyl, benzofuryl, isobenzofuryl, benzo-
35 thienyl, isobenzothienyl, indolizinyl, indolyl, isoindolyl, benzoxazolyl, benzimidazolyl,
indazolyl, benzisoxazolyl, benzisothiazolyl, benzopyrazolyl, benzoxadiazolyl,
benzothiadiazolyl, benzotriazolyl, purinyl, quinolinyl, isoquinolinyl, cinnolinyl,



30 Particul ar exanples of nonocyclic, bicyclic or tricyclic aromatic
het erocycl es are azetyl, oxetylidenyl, pyrrolyl, furyl, thienyl,

i m dazol yl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyrazolyl,
triazolyl, thiadiazolyl, oxadiazolyl, tetrazolyl, pyridyl, pyrimdinyl,
pyrazonyl, pyridazinyl, triazinyl, pyranyl, benzofuryl, isobenzofuryl, benzo
35 thienyl, isobenzothienyl, indolizinyl, indolyl, isoindolyl, benzoxazolyl,
benzi m dazolyl, indazoly], benzisoxazolyl, benzisothiazolyl,

benzopyrazol yl, benzoxadi azolyl, benzothi adi azolyl, benzotriazol yl,

purinyl, quinolinyl, isoquinolinyl, cinnolinyl, -8- quinolizinyl,

pht hal azi nyl , qui noxal i nyl, quinazolinyk?‘naphthiridinyl, pteridinyl,
, be nzopyr ?nyl . ihﬁl&ln?]ppiﬁﬂaﬂlﬁhyl, dui%ﬁﬂ@ﬁ,)ﬁﬁﬁ]%ﬂinyl,Bkﬁh&ﬁiﬁidyﬁ}!ﬂeﬁdinyl,l dvi
i sot hi azol opyri | Al 0 DY, 1. zol opyridyl,
pyrazolopyridylr;lH?ﬁ%g8§§§ﬂﬁgﬁ?fﬁ%kpggﬁﬂg§%§%$%§%&g%k?gﬁggy(azinyI,
furopyrazinyl, tdgelpEsy ‘EPﬁW}é/’BWIIv oxazplopyridyl, pyrazolopyridyl, imidazopyridyl,

t bi azol opyr azi nylyrolepyraziay, tienppyazingly furapyazol, isothisadopyyakzingy r azol opyr azi nyl ,
| m dazopyr azisy isByludPisatHchndibyl, bBRRRIGI, BirbiBrazinkkir OPYT [ mi di nyl,
i sot hi azol opyri in .thiaz ] inyl. .S zol.opyr.i m di nyl,
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pyrrol opyri dazi ffpfuazelepyasmidinyl thisaglomygmidinyk isoxasplapyimidingh exazolopyrmidinyl,

i sot hi azol opyr i ggazalpyrimitihyl Amilampyrinhidiayl) pyyrdlopytidaainglz thiengpytidaciagj nyl , 10
oxadi az0) opyp dy rEEAERME AR Y issh B HALRRY bR dpldriny,
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oxadi azol opyr i ntthigfiasglppyrighitriaaplepys iy syradiszelenyraginyl, thisdiggelopgpaidt ni di nyl ,

oxadi azol opyr i dadazelypyrazinylj exedi@alopyvimjdinyll siradinydlopytimidinyh triagnjopydiaiingly | |

i m dazooxazol yl ,oxadiazdi6lAdEik)1aE@k¥olop rididifif &RkdBpYA%ShN] imidaSfxa219, ot ri azi nyl ,
| SOt hi azol ot 1| b {iloyas ity A0 Rkl A0 SO bRl RBLAN]
thiazolotriazinyl, 1m a&o rlazlnyP, ~oxadiazo Q&r|a21ny ,

t hi adi azol ot ¥ azZviRaletiaginylepxgolptriazinyl; thigrolotraziny dimidazatriazigdy i dj ny| |

phenazi nyl , phenakétiaadetrigzinyl thiewdizcdatiiazinylarietoltiatind carbiolyl sedingler ei n bef or e,
the term (=0 f QhéMhzif1, pRnbRIBNhy!, PRINGEYin a&kleached to a 20 carbon atom a
sul foxi de noi ety when attached to a sulfur atomand a sul fonyl noiety when
two of said terns are attached to a sul fur atom Wenever used hereinbefore
or hereinafter tAf&fedberpia bsforgdhnteam(G s sprboylappignwen aftichrddehdent |y out of
a list of nufer cebonhii, asulfotidemoiety ehenagachaito @xdfnpdten dndra siX®ngdmebieRr o 25 al |
possi bl e conmbi Najhewin® obdafd térink 86 Seehekd Shir@b@mchem cal |y possi bl e and whi ch
lead to chemically stable nolecules. The termhalo is generic to fluoro,

chloro, brono and iodo. As used in the foregoing
‘Whenever used hereinbefore or hereinafter that sibstituénts can be selected each

independently out of a list of numerous definitions, such as for example for R® and R,
25  all possible combinations are intended which are chemically possible and which lead to
chemically stable molecules.

The term halo is generic to fluoro, chloro, brome and iodo. As used in the foregoing
and hereinafter, polyhalomethyl as a group or part of a group is defined as mono- or

30  polyhalosubstituted methyl, in particular methyl with one or more fluoro atoms, for
example, diftuoromethy! or trifluoromethyl; polyhaloC;.4alkyl or polyhaloC ¢alkyl as a
group or part of a group is defined as mono- or polyhalosubstituted C,_satkyl or
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

35  definition of polyhalomethyl, polyhaloCy.4alkyl or polyhaloCyealkyl, they may be the
same or different.



and hereinafter, polyhal onethyl as a group or part of a group is defined as
nono- or 30 pol yhal osubstituted nethyl, in particular nethyl with one or
more fluoro atoms, for exanple, difluoromethyl ortrifluoronethyl;

pol yhal oG . 4al kyl or pol yhal oCt. 6al kyl as a group or part of a group is
defined as nono- or polyhal osubstituted G, |alkyl or Cl4alkyl, for exanple,
the groups defined in halonethyl, 1,1-difluoro-ethyl and the I|ike. In case
nore than one hal ogen atons are attached to an al kyl group within the 35
definition of polyhal onethyl, polyhal oC, .aal kyl or polyhal oG -6al kyl, they
may be the sane or different. -9- The term heterocycle in the definition of
R7 or R7 is meant to include all the possible isoneric forns of the

het er ocycl es, f nce rr rises i H r and . 2H pyrrol yl.
5 The car bocycl g{‘% %&Vgﬁgdf(ﬂ?yﬁoﬁg%f#nfsq’%ﬁt‘g‘% ]?Sga%ﬂh °pP5Plmy be
attached to thelwwmmﬁmﬂﬂtﬂf%@‘%tfp@wﬂ@swmmﬁs {Epymolykadgh any ring

carbon or heter QHtpgmolds appropriate, if not otherw se specified. Thus, for
exanpl e, when the heterocycl e i s i m dazol yI it may be 1-im dazolyl,

2-im dazol yl,, 4; zoI and when,.t he carbocycle is

napht hal enyl > i E‘{’Wg’%l l}?EFBﬁ g‘ﬁ? m“?“ﬂfa}b ﬁaf"éﬁ?ﬂa ﬁcrl?ﬁcptf’ﬁ“@ like. 10 Wen
any vari abl e (egemamﬂewmsmdem@fmmleﬂlthramh@mermglcarbonqnhmt@omt| tuent, each
definition is i mﬂﬂ@ﬁmmtotm@éspshiwmw QU eEathDI | heh! B8 herbopdi®is | NY syst ens

indicate that they QQHF‘n hzelq111 tﬂm?d&écffﬁﬁr*dtﬂ%%ﬁ% i ring
wherein the “ﬁé‘é‘%ﬁ%&%l%w‘%%ﬁthm fanegts v kupt el i é“?f? Salts of

aci ds and ba¥es which are non- phar maceuti cal ly acceptable nay al so find
use, for exanpl aVheh mytvireable (epRY, Af)iocorsGuoreBaniid tirhd if adyicomtimént,@ach

phar maceuti cal | ¥.f60aRY ampmpound. Al salts, whether pharnaceutically
acceptable or not are inc uded within the anbit of the present invention.
The pharnaceuti cal | cceptable addition salts as nentioned herei nabove are
meant to 25 coﬁap\ea%@mfﬁ@n@bﬁémwmr@asﬁtyma@ﬂlpﬁﬁhﬁdﬁbvwﬂwba@iadw@\ddu tion
salt forns WS Clibdnfef thesongpizumgatons. fornula (1) are able to form The latter
can conveniently be obtai ned by treating the base formw th such

Py ochl or o hy o BEPBI EXaRl YAE PiEnel PR @ s et VT ac r - o
phosphori c aci dcamigrietepharmaseutigally W%W%H@mvﬁssaltﬂf@) FCI@MTIFF% whiskarej c,
propanoi ¢, hydr adypharmaceutically acceptable may also find use, for example, in the preparation or
20  purification of a pharmaceutically acceptable compound. All salts, whether
pharmaceutically acceptable or not are included within the ambit of the present
invention.

The pharmacentically acceptable addition salts as mentioned hereinabove are meant to

25  comprise the therapeutically active non-toxic acid addition salt forms which the
compounds of formula (I) are able to form. The latier can conveniently be obtained by
treating the base form with such appropriate acids as inorganic acids, for example,
hydrohalic acids, e.g. hydrochloric, hydrobromic and the like; sulfuric acid; nitric acid;
phosphoric acid and the like; or organic acids, for example, acetic, propanoic, hydroxy-

30 acetic, 2-hydroxypropanoic, 2-oxopropanoic, oxalic, malonic, succinic, maleic,
fumaric, malic, tartaric, 2-hydroxy-1,2,3-propanetricarboxylic, methanesulfonic,
ethanesulfonic, benzenesulfonic, 4-methylbenzenesulfonic, cyclohexanesulfamic,
2-hydroxybenzoic, 4-amino-2-hydroxybenzoic and the like acids. Conversely the salt
form can be converted by treatment with alkali into the free base form.

35
The compounds of formula (I) containing acidic protons may be converted into their
therapeutically active non-toxic metal or amine addition salt forms by treatment with



30 acetic, 2-hydroxypropanoic, 2-oxopropanoic, oxalic, malonic, succinic,

mal eic, fumaric, malic, tartaric, 2-hydroxy-1, 2, 3-propanetricarboxylic,

met hanesul fonic, ethanesul fonic, benzenesul fonic, 4-nethyl benzenesul fonic,
cycl ohexanesul fam ¢, 2-hydroxybenzoi c, 4-am no-2-hydroxybenzoic and the

| i ke acids. Conversely the salt formcan be converted by treatnment with
alkali into the free base form 35 The conpounds of formula (1) containing
acidic protons may be converted into their therapeutically active non-toxic
nmetal or amine addition salt forms by treatment with _10- appropriate
organi ¢ and inorgani c bases. Appropriate base salt forms conprise, for
exanpl e, the anmonium salts, the alkali -¥nd earth alkaline netal salts, e.g.
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i sopr opyl ami ne, SPﬁ@“’W‘%WSFFH“h@I‘F%ﬂB?%‘ ﬂlﬁl“ﬁ%ﬁ%‘f{?’ fﬂ@“" baﬁﬂss@tghyl am ne,
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tripropyl am ne, uinuc %hgéhw}ywld an|I ﬁg LSO u1no I he, the
benzat hi ne, me({’%y 94’ ISPR E‘S’)‘W 3- pr opanedi ol ,
hydr abani ne 10 ryaplidine, pipgddingamerphalipe, mn@ﬁvh@m@wl@mma@pylmm vexanpl e,

argi ni ne, 1ysi ne;uﬁﬂﬂldhél@yﬂdtdeequmommnﬁs@&inyhrkhmtﬂﬁdaﬂunfe,or m can be converted by

treatment W th' maghiyipiheahie fmﬁ@&@oxﬁaﬁmlﬂ'ﬁgﬁh@ﬁdp@maﬁ&n salt also

the h d sal ds of
o o My i bt g ft Sepel b gk PO 1

al cohol ates and- Qqﬂ@rﬂchﬂﬂl@saquh@%b?ﬁ“ﬂtfﬁai@wtmﬂl H@dm@@%f@ewlﬁer ei nbefore

defines the quatfekmary ammoni um salts which the conpounds of fornula (1)
?r e aF' e( tl;) fo{j@h@&nﬁﬁcﬁ%ﬁ%aﬂ@& offpfibks ﬁael?ﬂi?alté.% anJ‘éoIvEnRQ&ﬁhoﬂfforEs aﬁsemund of |
ormul a and an a r [ e or exanpl e,
an optional | Y S LfBE‘?"“F tgg’ "?‘k@\a%aagf goei!a rﬁs}‘%ﬁ@% %dcg a?l??}cgﬁ% tide, e.g.
met hyl i odi delbr » Qther reactants with good I eavi ng groups nmay
al so be wused, such as aIkyI trlfluoronethanesulfonates al kyl
met hanesul f onat Cfhe teBh ikt mﬂ*’twhéé@ﬁb?e?dbleffo&m@ﬁﬁme Hﬁ&%ﬂﬁﬁﬁmﬁm ne has a
positively char 0 table coul erions
i ncl ude chioro, %@g :bbhthegﬂgp‘m?‘g ?f%%“?gg elﬁg%ﬁ‘gﬁg CUOBPPRED A5C count eri on
of choice can benitrogenalacereramdsf fogmylad ag mpr@@are@samnms%@ i de forns of
t he present 20nfoteraplea dreopivmlly subsituted afhylhaide, tatythalide wpavidkighatifie, e.g.
methyliodide or benzyliodide. Other reactants with good leaving groups may also be
used, such as alky] trifluoromethanesulfonates, alky] methanesulfonates, and alkyl
p-toluenesulfonates. A quatemary amine has a positively charged nitrogen.
Pharmaceutically acceptable counterions include chioro, bromo, iodo, triflucroacetate
25  and acetate, The counterion of choice can be introduced using ion exchange resins.

hi.

The N-oxide forms of the present compounds are meant to comprise the compounds of
formula (I) wherein one or several tertiary nitrogen atoms are oxidized to the so-called
N-oxide.

30  The compounds of formula (I) may be converted to the corresponding N-oxide forms
following art-known procedures for converting a trivalent nitrogen into its N-oxide
form. Said N-oxidation reaction may generaily be carried out by reacting the starting
material of formula (I) with an appropriate organic or inorganic peroxide. Appropriate
inorganic peroxides comprise, for example, hydrogen peroxide, alkali metal or earth

35  alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; appropriate
organic peroxides may comprise peroxy acids such as, for example, benzenecarboper-
oxoic acid or halo substituted benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarbo-



formula (1) wherein one or several tertiary nitrogen atons are oxidized to
the so-called N oxide. 30 The conpounds of fornula (1) nay be converted to
the corresponding N-oxide fornms follow ng art-known procedures for
tonverting a trivalent nitrogen into its Noxide form Said N oxidation
reaction may generally be carried out by reacting the starting material of
formula (1) with an appropriate organic or inorganic peroxide. Appropriate
i norgani ¢ peroxi des conprise, for exanple, hydrogen peroxide, alkali netal
or earth 35 al kaline nmetal peroxides, e.g. sodium peroxide, potassium

per oxi de; appropriate organic peroxides may conprise peroxy acids such as,
for exanpl e, benzenecarboper- oxoic acidl-or hal o substituted

e oxoal kanorc. ook s plhoxcnthesc il £/ RENGSPRRE b pe’?%{(l s oo
tert.butyl hydr E&BEHIdNee, °’°’S‘Eﬁ PuifPle sal Wﬁ?é‘ﬁtfgfe&?’%?ef”é rAoholS, et er . | ower

al cohol s, e. g. egtethanmbinddirdike, hypdrécribens, ekgydhl@tcaketmm@g@bgtmml uene, ket ones,

e.g. 2- but anonepalopBibted BRIARhBshs el BiBiG6RANSs, afdt iixtuil 6 sOR&ihane, and
m xtures of guch solvents. 5 It will be appreciated that sone of the

conmpounds of "formul a (1) and their N-oxides, addition salts, quaternary
am nes and st er ByEhmPEediaad thatsome of the sopporads af formpla (Rqnd thsHd-oxkles, nor e cent er s
of chirality anelidition sdts, gsatesdaey sl endiseabdhymicaly isomeric fharsamy cch@inkiae t erm
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possi bl e stereoisoneric forns which the conpounds of formula (1), and their

N-oxi des, addition salts, quaternary amines or siologically functional
deri vat i ves 1fny Thideme sigreochepipally isomenc o saé“%h‘ftr‘?lﬁhﬁ fines gllthe at ed, t he

chem cal desi gnactsﬁblnsta‘émmqndumdsvmcuﬁmmmuﬁdhef fnmnda(l)eandthemthdess& bl e
st ereochem cal | YgqirR B, igGatdridiy Bnines 81 pi smldﬁculﬁﬁac&éaap&maﬁh&hﬂlgp@kdss
di aster eoners apd eAAILEQWENn G or i Ciik iRl Slondf ERILE 25 el as

each of the indivi nelr N-oxi des,

salts, sol vat esdengles Hemixgre s P@P%ﬁklﬁmwwq%ﬂﬂﬁm gid mixtuges  5550ci at ed
Wi th | ess tHan td¢4ningnB fesedimers shdggntiomens of38¢ basinmplacular etokctare ab wgbast han 2% and

nost pref erabl YechSﬁhénﬂnﬁﬂdﬁlaf/fkdﬂenEﬂﬁnmk‘&ﬁulaﬂﬁﬁﬂ'ﬂfcﬁ}v—-Eme‘sssaltwa&{?hteﬁ conpound of

formula (1) is for %%&%ee FII ?s gogi)md&mﬁ?s%%n ’L%f%m} t he

JLF:L
compound is subStBRET ar, stereogenic

centers may hav¥sytha 5@ ‘W@%WQ’W%@FB’HS‘P?WQ{YHSE@FR]5,%Bfﬁhe ®eyal ent cyclic
(partially) sat isra¢reditngehed compayd bfdumule ) i éor itstaacecpasifiedss (Bx tivs -

configurati @p. GRARAHNESRPERINANSLRAIFIRLRE Be PYRES:can have an E (entgegen)
g g (EZ us gmge "o et b CRGRERS s Aby B b U 8L EarROBhn; LBEbGI P C1S. trans,
’ ’ ‘bivalent cyclic (partially) saturated radicals may have cither the cis- or trans-
configuration. Compounds encompassing double bonds can have an E (entgegen) or Z
(zusammen) -stereochernistry at said double bond. The terms cis, trans, R, S,E and Z
25  are well known to a person skilled in the azt.
Stereochemically isomeric forms of the compounds of formula (I} are obvicusty
intended to be embraced within the scope of this invention.
For some of the compounds of formula (I}, their N-oxides, salts, solvates or quatemary
amines and the intermediates used in the preparation thereof, the absolute
30 stereochemical configuration was not experimentally determined. In these cases the
stereoisomeric form which was first isolated is designated as “A” and the second as
“B”, without further reference to the actual stereochemical configuration. However,
said “A” and “B” stereoisomeric forms can be unambiguously characterized by for
instance their optical rotation in case *A” and “B” have an enantiomeric relationship. A -
35  person skilled in the art is able to determine the absolute configuration of such
compounds using art-known methods such as, for example, X-ray diffraction. In case
“A’” and “B” are stereoisomeric mixtures, they can be further separated whereby the




25 are well known to a person skilled in the art. Stereochemcally isoneric
forms of the conpounds of fornula (I) are obviously intended to be enbraced
within the scope of this invention. For sone of the conmpounds of fornula
(1), their N-oxides, salts, solvates or quaternary am nes and the

internedi ates used in the preparation thereof, the absolute 30
stereochem cal configuration was not experinentally determ ned. In these
cases the stereoisoneric formwhich was first isolated is designated as "A"
and the second as "B", without further reference to the actual

st ereochenri cal conflguratlon However, _said "A" and "B" stereoisoneric
forms can be unanbi guously characterlzedzby for instance their optical
rotation in casgspedive ﬁradmctﬁnsiaammgﬁ&m‘mmacwthamé@aﬁthZA 35 person

skilled in the grbmgins E%ng L ﬁﬁ‘mg rati on of such
conpounds usi ngg{%tir‘ltai w‘g@&n&ﬁgﬁrﬁ?ﬂgﬁéﬁ%& éhe géoztgé? e héﬂ; g]ﬁffractl on.
In case "A" anBi® r’i’f‘i“t" "gg‘@g rther

separ at ed wher ebblclt itervent in the chepisaltsyngtesis thersaf, dan becablained by tb@dp@h@tbnaxf e

desi gnated " Al " arfkidwn frodedurak) o dEMPE ARAEleARmed dan bea@dmcm;}' ydidal hout further

reference to thg va%}élf&‘ﬁ asssalscru@@&gs@amz%g oF QR QlhnigkT & 5 éau%eochem cal l'y

isoneric forns O rese
intervene in th@“‘&‘ﬁé’l’ﬁ“ WFH@E‘P@WQ@SF"B%%W%@SM%H caybet
application of olﬁmmdﬁommmcmecwﬁ%conmng@a@mpqumdmmhsminlﬂe)rrers can be

separated by physilvilagdiRishBAS férleCdinphSchiitl a68ias, touBixfifeY 6 didstedodiidric @4lts O

chromat ograghi c_t (o liquid
chr omat ogragﬁy angﬁ}?ﬂ ﬁﬁ‘ii’é’hﬁe@ﬁ’ géw&g%lﬁt?#n%ggd&ag{m%{’)ménw%%al ned from
racem ¢ m xt ur e tfysfP“E‘é’ﬁBl%rS?lP‘%‘P@e & Araeional erysallizatign or chreraatographic s i t abl e
resol vi ng agent echwiguds, eegs liquidrhrometography andthe lile|methoilsi and finglywpveings  of

di astereoneri C gl stifaratkd didterSMHEROLNEIS compRfds kY the 6ctfelpindfenindbhdg sai d

m xtures of dia W&e&n%ﬁlxﬁzﬁaf%h ﬁg@gﬁﬁ&g&&éu Dgngﬁcmmkgl sel ective or

fractional crys alTrzat'ion or romat o l'iquid

ues,
chr omat ogr apghy 9“?%%1’%?%@ isgmeris fqrms of d'i‘F\Fg‘i"W"ﬁ’ﬁ sai d separat ed
di ast er eoneri c Biediatoy and stagiogimetsrialsnprovided ¢hatthe intespunglicavtjonsneont | oners, for

i nstance by treaéktRgetifivdlly "PrafeisBl if a spRoifie stk @ ioRRLib adirciialdtomfan@wilc f or ns may
al so 15 be obt a%élﬁﬂheg&e%'ﬁg&@& Efﬁn?eh%&seo?ﬁr%?ﬂtﬁﬁ“ﬂsénﬁe%ﬁih forms of the

appropriate . .provided that the
i nt erveni ng reatd “ﬂ%ﬁ‘{!ﬁk’y%T’@P’B?Té’ﬂg’cﬁuﬁs@@l“g?‘ateﬁl%f erably if a specific

stereoi soner20i s desired, said conpound will be synthesized by
stereospeci fic HRilladtedfanRF Mayaalii®ho cr{RBEdTOMROEe Yinipbundatv ant ageous| y
enpl oy enant i onRElGAk| N RikfafleinldiRg 15Rd 8 dn@loiraptty in particular liquid

chromatography using a ¢hiral stationary phase.

25  Some of the compounds of formula (I may also exist in their tautomeric form. Such
forms although not explicitly indicated in the above formula are intended to be included
within the scope of the present invention.

Whenever used hereinafter, the term "compounds of formula ()" is meant to also

30  include their N-oxide forms, their salts, their quaternary amines and their
stereochemically isomeric forms. Of special interest are those compounds of formula
() which are stereochemically pure.

An interesting group of compounds are those compounds of formula (I) wherein
35  -a'=a’-a’=a’- represents a bivalent radical of formula -CH=CH-CH=CH- (a-1).



‘An al ternative manner of separating the enantioneric fornms of the conpounds
of formula (1) and internedi ates involves |iquid chromatography, in
particular liquid chronmatography using a chiral stationary phase. 25 Sone
-of the conpounds of formula (1) may also exist in their tautoneric form
Such forns although not explicitly indicated in the above fornula are
intended to be included wthin the scope of the present invention. \Wenever
used hereinafter, the term"conpounds of formula (1)" is nmeant to also 30
include their N-oxide forns, their salts, their quaternary am nes and their
stereochemcally isomeric forms. O special interest are those conpounds of
formula (1) which are stereochericaIIprure An interesting group of

conpounds are t S 0 or mul - a3=a4-
represents a bi \t}gﬁg %’9"’%&3‘% “p?)t;co?] ?%Ia%éog—fzagﬁ@%&mﬁ%(%amg - Also an
interesting gr oéﬂ?“b‘f‘ corrpounds are those conmpounds of formula (1) having the
formula 3 Ot ~T'/ Y I 2 1 3t~XII1|‘I N (\\r-~4a3 (R ). (17 b3 1=b4 ~N

at R3' (lamthe N oxides, b—l—fﬁ}ﬂn acceptabl e addition salts,
the quaternary amnes or 5 ’['he sl er omj\m g8l |y Msonmeric forms thereof,

wher ei n at =a2- a3=a4-, -bt b2b3$$‘-b #N R‘H\ R?RS R4, in and Xt are as
defined hereinabove; if is O%M, 2 or 3 and in case -at=aZ-a3=a4- is (a-1),
then n' may al sthedeoxddes, R’ pharmadaatically ateptfiid ddfition daltd, thaaraiatypjnecyran,

am nocar bonyls, @ s@RbdMhicARRIEAUEHEH halebNwhepei@N0 Or ami nocar bonyl ; 10

provided that RZ: kS DI apefh al,«t e PRk $400 on i ect, of the NRi
nmoi ety. Anot her a|iT1at§r=§Js’t ?ﬁ g—rouﬁal? ?{ % mﬂ’d%mas&{lﬂ%}gm%b fpounds of

formuia (1) havPngOtléorys I'ﬁﬂaﬁ'%" n!s(a-l) thewn’ mggalds4 /N (R4)m 15 the
N-oxi des, the pRAirtabeOidniky) thlaetehtyall, enacdboiyh 01 aikitsshstied wiiat er nar y
anmnes or the g.86606MRESHW Y | someric forns thereof, wherein

10 provided that R? is placed at the para position in respect of the NR' moiety.

Another interesting group of compounds are those compounds of formula (I) having the
formula

cRZ)n

B T‘/‘(/ \O_Rz

b3 l-b4

15 . the N-oxides, the pharmaceuhcally acceptable addition salts, the quaternary amines or
the stereochemically isomeric forms thereof, wherein
b'=b®b*=b*-, RY, R% R, RY, mand X, are as defined heremabovc,
n'is0,1,2,30r4,
R? is halo, Cy.¢alkyl, trihalomethyl, cyano, aminocarbonyl, C;.salkyl substituted with
20  cyano or aminocarbonyl.

Yet a further intexesting group of compounds are those compounds of formula (I)

having the formula
Rl
3 |
F\ X1 N N.
\ 2
PROA G
(R“)m/ Z g 7w

25  the N-oxides, the pharmaceutically acceptable addition salts, the quaterary amines or
the stereochemically isomeric forms thereof, wherein
R R R? R*and X, are as defined hereinabove;
n'is0,1,2,3 or4;



-bt =b2-b3=b4-, R, R, R3, R4, mand Xt are as defined hereinabove; n' is
0, 1, 2,30r4; R2, is halo, G .6alkyl, trihalonethyl, cyano, am nocarbonyl,
Cl . 6al kyl substituted with 20 cyano or am nocarbonyl. Yet a further

i nteresting group of conpounds are those conpounds of fornmula (1) having
the formula R 3 Xt NNCL ~ 1 ~i ~a~2)n a*~ ~NRr 25 the N oxides, the
phar maceutical ly acceptable addition salts, the quaternary am nes or the
stereochemcally isonmeric forns thereof, wherein Rt, R2, R3, R4 and X, are
as defined hereinabove; n'" is 0, 1, 2,30r4; -14- R2, is halo, Cl.6alkyl,
trihal omet hyl, cyano, am nocarbonyl, Ci 6al kyl substituted wth cyan or
am nocar bonyl . Al so particular conpound§4are t hose conpounds of formula (1),

(r-)y, (1") or (R* 19ha&cleqmmmaymyaM%ﬁ&ﬁbo@p&ﬂaﬁc&ﬁ-usmmdoﬁmt he
fol |l owi ng condlti’agngra%)&*bm#a) mis 1, or 3, in particular 2 or 3, nore

in particul ar even nore 1h particular mis 2 and said two e substituents
are placed in position 2 and 6 (ortho position) in respect of the Xl
noiety; b) to is\lsb,pauﬁmﬂnrc@npamdsﬁembscp:hmmﬁoi‘farnmms(ﬂ)tdl(),ru”z}o(@a)s position) in

respect of the &hemmnm'wﬁ&éﬂmﬁo)ma@m&éonﬂ%nm N:N -0-, -C(=0-
Cl. 4al kanedi yl ,

S XrQ.. 4al d 4al kanedi yl - X2-
d) where applicd b‘f‘és 2 o5 3% m& é‘?ﬂr\%ﬂ’é% ()5} Pﬂ“(‘f’&%ng ‘f?xi"? 3%“?&?1&156%2
substituent is m‘h?@@dwﬂﬁ spwmmtwmaceqﬁaqu@@gmmo ppgtiom) intespesdelt of t he
NR -1inker; f) I® 3 msmoleyelr oxy, halo, Cl-6alkyl optionally substituted with

cyano or - O( 0) ;s@oiﬁah%kdswdm&au&ﬁ(Fﬁwdsmeﬂt.ﬁmtoyméxpstItut ed with

one or m)re]{i? g%en atons or cyano, C2.6alkynyl optlonally substituted with

one or nore K- at ohs _or cyano, Cl-6al kyl oxycarbon car boxyl cyan,
nitr o, anm no, h&_ls-d}lk -, -NH-NH-, -N—-N- -0-, -C(—O)- C;.4alkaned1yl -CHOH- -S(—

-X3-Cy.4alkanediyl- or —Cy4alkanediyl-X;-;
d) where applicable n’ is 0;
¢) where applicable n is 1 and said R* substituent is placed in position 4 (para position)
15  inrespect of the NR'-linker;
f) R? is hydroxy, halo, Cj.galkyl optionally substituted with cyano or -C(=0)R®,
Csqcycloalkyl, C; galkenyl optionally substituted with one or more halogen atoms or
cyano, Cs ¢alkynyl optionally substituted with one or more halogen atoms or cyano,
C1.galkyloxycarbonyl, carboxyl, cyano, nitro, amino, mono- or
20 di(C,.¢alkyl)amino, polyhalomethyl, polyhalomethylthio, -S(=0),R’, -NH-S(=0),R®,
NHC(=0)H, -C(=O)NHNH,, -NHC(=0)R® -C(=NH)R® or a radical of formula
. //Al {©)
wherein each A, independently is N, CH or CR® and
A;isNH, O, S or NR,
25  g)R? is halo, Cy.salkyl, trihalomethyl, cyano, Cy_ealkyl substituted with cyano or
aminocarbonyl;
h) R? is cyano, aminocatbonyt or Cy.galkyl substituted with cyano or aminocarbonyl, in
particular cyano;
i) R is cyano, aminocarbonyl or C; salkyl substituted with cyano or aminocarbonyl, in
30 particular cyano.

A preferred embodiment of the present compounds encompasses those compounds of
formula (), (), (') or @"*’") wherein R? is NHR'%; NRPR™; -C(=0)-NHR";
-C(=0)}NR"*R"; -C(=0)-R**; -CH=N-NH-C(=0)-R"®; C2.salkyl substituted with cyano
35  or aminocarbonyl; C{_galkyl substituted with NR’R'®, -C(=0)-NR™ R,
-C(=0)-C1.¢atkyl or R”; C1_galkyl substituted with two or more substituents each



20 di (Cy6al kyl ) am no, pol yhal onethyl, pol yhal onethylthio, -S(=0) FR6,
-NH-S(=0 1,R6, -NHC(=OH, -C(=O NI NH2, -NHC(=O) R6,-C(=NH)R6 or a radi cal
of formula ~~( (c) A2~A~r wherein each Al independently is N, CH or CR6;
and A2 is NH, 0, S or NR6, 25 g) R2, is halo, C.6alkyl, trihal omethyl,
cyano, Clkyl substituted wth cyano or am nocarbonyl; h) R2 is cyano,

am nocar bonyl or C1.6al kyl substituted with cyano or am nocarbonyl, in
particular cyano; i) R2' is cyano, am nocarbonyl or Cl.6al kyl substituted
wi th cyano or am nocarbonyl, in 30 particular cyano. A preferred enbodi nent
of the present conpounds enconpasses those corrpounds of formula (1), (I’
(") or ') wherein R3 is NHR13 NR13R$4 -C(=0 -NHR13; -C(=0) -NR13R14;

a%( n(c)))carRl%gnyl- fg?%ﬁkgcﬁqys%% %’86@% %ﬁ*wéwwﬁe 55 o
_C(=0)- O _6al ky(Cleplkpsubstsyte %WF%%@%W%“WP#WW@%#‘WMubst|tuents
each -15- | ndepemle,nm"nm Se=esNRERY, FCC(ﬁﬁ)W;&ﬂEyl oNRARL Qherei ¥ ISogdiRink0,

-¢(=0)- CL. sal kylm&aa&esa&cm{l%a&qﬁ e ey POBNIT e ifaS DSt i tuent s

h d tl %]
eea: ()I)ndepggl%ﬁgl %Ihy ﬁ‘?fga ‘? tﬁéﬁ’? 5’8??‘:&"[“8’ boﬁﬁ_ﬁﬁ“%he same
carbon at om ar e “FER-Scalplsy @':Cﬂéﬁkkla’ﬁ’gdqawl opiqnallyyuhstifuted Witk pRe o 8% 5 Wit h
hydroxy and a semmden&ubéhﬁn&ptﬁd&ﬂ}sﬁhﬂﬁtfﬁﬂz dyiRINR RN @ =RRRY, - C(=0) - NROR10,

- (=0 - G . sal kyl-ceo)-BYsiabr RY; kY skt hattdhky winPsle bPmett bibstinehis bich Ut ed vvnth one

or nore substit, ent ac dependent |

-C(=0 - NR9lI-f\’ 0, ' ndape '? wa@r %@% éﬁk@%ﬁgﬁﬁgﬁﬁfﬂﬂ %th one or
more subst i t fents A Wag‘ﬁ’é‘ﬁ'déﬁt"ﬁpr awreslsayents<ach ipdependently sefested NROR10,
-C(=0) - NROR10, -fictmdiak; ddno i RY| -00) NR°RY, -C20)-a} Jakpndr R§ubst i tuted with one or

e el Bt o
with RO represe%faﬁék’ﬁxl C“Ef’nﬁl &r lo g k) Qﬁ&{ 4l kyl car bonyl
Cl. 6al kyl oxycar &k n&mwrﬁaﬁh@alkyama@ oyl 6GHG)R) berRiovhersimeach or

di (d - 6al kyl )Samonmeaﬁ)ﬂamambuedmdﬂcyl\ﬂups’h)x tlmrdEﬁxundsMOER%hﬂy gpaoidalli mdebcht he

af orement i oned W begﬁbgﬁ{%dhﬁlJnQSrtqggdbgﬁt&ehﬁgacmndgfgﬁdemée@o%d' onal 'y and
T QU ot 0 B el Lo FachdtSh, S ikl S2"

i ndependently s
cyano, amino, imino, mono- or di{Cj-4alkyl)amino, polyhalomethyl,

polyhalomethyloxy, polyhalomethyithio, -S(=0),R®, -NH-S(=0);R®, -C(=O)R®,

20 -NHC(=O)H, -C(=0)NHNH,, -NHC(=O)R® -C(=NH)R®, R”; R** may also be taken
together with R to form a bivalent or trivalent radical of formula (d-1), (d-2), (d-3),
(d-4), (d-5), (d-6) or (d-7) as defined hereinabove.

A further interesting group of compounds are those compounds of formula (D), ), (I'")

25  or (I""") wherein R® is NHR"; NR’R™; -C(=0)-NHR"; -C(=0)-NR¥R™; -C(=0)-R";
-CH=N-NH-C(=0)-R'S; C1_galkyl substituted with NR°R"?, -C(=0)-NR*R",
-C(=0)-C).¢alkyl or R”; C.galkyl substituted with two or more substituents each
independently selected from cyano, NR°R'?, -C(=0)-NR°RY, -C(=0)-C,alkyl or R”;
C1-6alkyl substituted with one or more substituents each independently selected from

30  cyano, NR'R!?, -C(=0)-NR°R", -C(=0)-C).calkyl or R’ and wherein 2 hydrogen atoms
bound at the same carbon atom are replaced by C,.salkanediyl; Cy.salkyl substituted
with hydroxy and a second substituent selected from cyano, NR’R', -C(=0)-NR°R ",
-C(=0)-Cr.salkyl or R"; ¢, 4alkyloxyC, calkyl optionally substituted with one or more
substituents each independently selected from cyano, NKR 1 .C(=0)-NR’R,

35 -C(=0)-Cy.ealkyl or R’; Cy.galkenyl substituted with one or more substituents each
independently selected from halo, cyano, NR’R'’, -C(=0)-NR°RY, -C(=0)-C; galkyl or
R’; C2_galkynyl substituted with one or more substituents each independently selected



from hydroxy, CL.6al kyl oxy, hydroxyd 4al kyl oxy, carboxyl,

G _bal kyl oxycarbonyl, cyano, am no, imno, nono- or di(d 4al kyl)am no,

pol yhal onet hyl , pol yhal onmet hyl oxy, pol yhal onet hylt hi o, -S(=0) PR,

-NH S(=0 pR6, -C(=O R6, 20 -NHC(=O H, -C(=0 NHNH2, - NHC(=0) R6, - C(=NH) R6 R7;
R9a may al so be taken together with R10 to forma bivalent or trival ent
radi cal of formula (d-1), (d-2), (d-3), (d-4), (d-5), (d-6) or (d-7) as
defi ned herei nabove. A further interesting group of conpounds are those
conpounds of formula (1), (P), (I") 25 or (P') wherein R3 is NHR13;
NR13R14; -C -O - 13. -C =0 -NI3Rra is -CH=N-NH C(=0) -R16; d {al kyl
substituted with NRORlo - C(=0) - NR9t 10 ‘-1@( =0 -Cl. 6al kyl or R ; Cl-6aikyl
substituted wit hozh‘hﬂo @yanamlék‘gub&ﬁmu&d? SC(EG}:01 slkydepndent | y sel ected from
cyano, NRIR10, -_ = a | - lkyI substituted
w th one or Rg ggstl ﬁ(?ls eacﬁq{nbﬁcpgnﬁg eln%gstg ’(‘:’ig om 30 cyano,
NROR - C(=0) - NRORf eplkqarhonyl Greal r’é‘?’ﬁ’? hydr ogen at ons

bound at the saﬂlécxgdk}@emmgtmmmrél@@fih@mmomom -AH(=RRH petiR/| whe@in 6al ky!|
substituted sw tdnh bl Sordmentishe@Cs %gﬁ” bﬁ:&ﬂéﬁﬂﬁi&ﬁoﬁﬂﬁﬁi dpflonkally2H CY ano,
td or B

y???onaﬁ;/-gjbs?a%%?m&"aviv& M’sugte m)re uena?‘l gaﬁxqﬁdggla%lantly

sel ected from c¥¥6 Yy, -:@%119’@‘ ﬁf@malgsloxyqa:@x Cl. 6al kyl or R7;
C2- 6al kenyl sub§14aMP@HﬂbﬂﬂvthYma®ﬂ° irpipe mondy ot ifCGleskaaminon | ndependent ly

sel ected from hg} oﬁ.ytﬁﬁqmlyhﬁﬁa&ylox%a@aﬁﬁﬁﬁﬂm, G)Q&!ﬁﬁ-ﬁabﬁg or

C2- 6al kynyl endent I y

- ub 0 s Q&
sel ected - 16l§ fro E{C—E)Q-I BFHMZ R 6al kyl or
R7: - C(=N-O R5PCRkeR &qg%bqf Wtk 50 forma Pegelenwt g adicah o Sormme (Y. @i oxy;
Cl. 6al kyl; CL6&- 3&5/(&16)4@6)(@-65@(&?}@é@ﬂml}etc,ma@ll%al kyl oxycar bonyl ; am no;
nono- or di (CLl. 6al kyl )am' no; nono- or di(Cl-6al kyI ) am nocar bonyl - CH(=NR")

or R7, wherein 3,each.of: Nela gecg $ 2} t he
definition Rgl %@g abgt tuted th
oneI olr Itwo gubsqtr t{ﬁ\% %‘E %@%%H%ﬁ?l %dr‘oxly, ) "
Cl- 6al kyl oxy, -6'5’(‘!@1%&3}1(3’1?,‘&%)@?11171S“@!E“Bﬂf”!@}/?“@)@?@ﬁ?‘*bonyl cyano,
am no, inilno, smﬂmentmchdhc(e@ndém& keyek b @i Bpano, BRI ab@OENIRAR',

p&h}é?alofget hyl ay @ﬁ%ﬁﬁ@%m C(ﬂw faaﬁame&mQ)N @Bﬁmarméfsb%eﬁ)saa%lﬁ 10 bC(t O{( R6,
- - - 1o ma sg be taken
together with R&%PT’BB“PB?"}?F%" %‘?‘9%\’?“%{\“{%‘ &’gmﬁt gg&é&@“&?‘"f%r nul a (d-1),
(d-2), (d-3P, apdwheyein? hixd®pen atajusdpundiat theisafy calzpndiofmiarraepldsed i nabove. Al so an
i nteresting gr ayRalBhedd R UGTSbAN RediWIR Rt 69 HRDARERd aibstihefttiededflom (1),
() cyano, NR’R®, -C(=0)-NR*R'?, -C(=0)-C;.salky! or R"; ¢, salkyloxyC, calkyl
optionally substituted with one or more substituents each independently selected from
cyano, NR’R'?, -C(=0)-NR’R", -C(=0)-C) salkyl or R’; C2_galkenyl substituted with
25  one or more substituents each independently selected from halo, cyano, NRR",
-C(=0)}-NR’R®, -C(=0)-Csalkyl or R'; C3.galkynyl substituted with one or more
substituents each independently selected from halo, cyano, NR’R'®, -C(=0)-NR°RY°,
-C(=0)-Cy.¢alkyl or R; -C(=N-0-R?)-Cyqalkyl; R” or -X5-R”; with R* as defined
hereinabove.
30
Another interesting group of compounds are those compounds of formula (I), '), I"*)
or (”’) wherein R® is NHR'?, NR¥RY, -C(=0)-R", C}.galkyl substituted with one or
more substituents each independently selected from cyano, NR’R', -C(=0)-NRR",
-C(=0)-C,.¢alkyl or R’; C1_galky! substituted with one or more substituents each
35  independently selected from cyano, NR'R'?, -C(=0)-NR°R'°, -C(=0)-Cy.6alkyl or R’
and wherein 2 hydrogen atoms bound at the same carbon atom are replaced by
Cy.qalkanediyl; Cy.¢alkyl substituted with hydroxy and a second substituent selected



15 or (I"") wherein R3 is -CH=N-NH C(=0)-R16; Cl-6al kyl substituted with
NROR10, -C(=0 -NR9aR10, -C(=0 -Cl4al kyl or R; Cl_6al kyl substituted with
two or nore substituents each independently selected from cyano, NRORlo
-C(-O-NROR1lo -C(=0)-Cl.6al kyl or R7; C.6alkyl substituted with one or
nore substituents each independently selected fromcyano, NRIOR1O0,

-C(=0 -NR9R10, -C(=0O-Cr.6al kyl or RC 20 and wherein 2 hydrogen atons bound
at the same carbon atom are replaced by CMl kanediyl; Cl.6alkyl substituted
wi th hydroxy and a second substituent selected from cyano, NRORI1O,

-C(=0 - NRO9R10, -C(=0O-Cl.6al kyl or Rr; Cl4dal kyl oxyCl al kyl optionally
substituted with one or nore substituenti® each independently selected from

cyan, NROR10, -(L= O, oC &Y & = Bal k | substituted
with 25 one or g) Eﬂﬁlt t]ce(n& each%l(n “éaua’g tﬁf‘é&yeoxgée‘dﬁ%om hal o,
cyan, NRIRI10, om;ene@ stiFRROyith mmmb$a¢MMMn&Rndﬂmwmwﬁwyl
substituted w tbyamHR?R“’ rtme@)- s-(l(:t())mmkym Gztui&aqndbmdtgd“ﬁﬁl ected from

hgl( oN— COy%;]OC 4a y(gL en ﬁgﬁ Eéi:x er e| nabove. 30
Anot her |nte esiin up E) S 278 gsél :@”& S &mf ormula (1),
cc), (I" or ($Ub5¢uemgcte1ndepﬁi@enﬂywmm&omﬂdmsmm %l - 6al kyl

substi tut ed w ttt(gcﬂ)ex:lgﬂ%&qﬂecmhgmﬂy@m Eaghk Lx{idependent I y sel ected from
cyano, NRIOR10, -C(=0 C(=0 -dC.6al kyl or R7; Cl-6al kyl substituted

w th one or nore substituents each 35 independent|y s,e,l ect ed ;rom cyano,
NROR10, - C( q-&hgwmsaeﬂ@we@ !‘%é}flfo"a?la Oydhdonfle P&P‘Hm? Hydr ogen at ons
bound at t hd0safi-6alled BEitkedoRthATRER | NB™RY, -CEO) Fasaliats @y | : ~ Claal kyl
substituted w t 1lgaikil substinasiovith t8earGvek @bdnmbntidaﬂnhdeaaﬂdﬁﬂymbcwdﬂemf rom cyano,

NROR1O, - C(=0) - NERRARMR®, Q§(=@-N1@R’°S—@(J@§|C19£Jw%r,R7@1 Fhbshteilyih kY|

optionally substituted with one or, nofe su stl tuen ea,cn, i ndependent |y

sel ected from EBFQREBOreRRSHepss cackindenendepilypiglerted Bat kyl or R7;
C2- 6al kenyl subsSHFONRE WCEHP)- Qnsn@wbqu?rmdevlsmm§thUMnatsmemm ittigependent | y

ségl gclt Ed fqum Bmiﬁma{u&%&@wﬁm&c@ W&?a{llﬁbsm‘ﬂd‘“@)‘ﬁ%l‘gal ky:j 0:| R;
-6al kynyl su VI -Ts BT ‘E-“;g?i ) 3 ieach i ndependently
LSRR v ot i T e OM I 0

e es I'ng are hose conmpounds of
formula (1), (|slya;un(emtsyacbmd@pﬂdegtlmm@neéufuqmmenpsNR %ﬁ&f’ substituted
with NRORL 0, - C{CSp)»ORARNR’; CL6ati@hyl ibstatdvith one oﬁ?msuﬁﬁﬁaﬁab gt substituted

Wi th two or jgor g suRSEdtHEN F-a3%0, dRdareRderilo ek e chbed) A or
.R”; Cp.6alkynyl substituted with one or more substituents each independently selected
- from halo, cyano, NR'R'®, -C(=0)-NR*R'?, -C(=0)-C;.¢alkyl or R’;
-C(=N-0-R?)-C,4alkyl; R7 or -X5-R"; with R* as defined hereinabove.

25  Also interesting are those compounds of formula (I), ('), (") or (I'"”) wherein Rlis
C).salky] substituted with one or more substituents each independently selected from
cyano, NR 10 or R”; C2.galkenyl substituted with one or more substituents each

independently selected from cyano, NR°R* or R": C1-salkyloxyCi-salky! substituted
with cyano; Cy¢alky! substituted with hydroxy and a second substituent selected from
30 cyano or R; -C(=N-O-R¥)-Cy alkyl; R or -X;5-R’.

Another interesting group of compounds are those compounds of formula (T), (), T'")
or (I'”") wherein R%is R.

35  Stili another interesting group of compounds are those compounds of formula (I), (I'),
{I'") or (I""") wherein Ris C1-6alkyl substituted with cyano, in particular C; galkyl



cyano, NROR10, -C(=0O-NROR10, -C(=0-C1 bal kyl or R7; Cl.6al kyl substituted
with one or nore substituents each independently selected from cyano,
NROR10O, -C(=0-NROR10, -C(=0O-C -6al kyl or R7 and wherein 2 hydrogen atons
bound at the 15 sane carbon atom are repl aced by C, 4al kanediyl; Cl -6al kyl
substituted with hydroxy and a second substituent selected from cyano,
NROR -C(-0O-NROR10 -C(=0O -C1 al kyl or R7; d _6al kyl oxyd _6al kyl optionally
substituted with one or nore substituents each independently selected from
cyano, NRIOR10, -C(=0-NROR30, -C(=0O-C, 4alkyl or R7; C2-6al kenyl
substituted with one or nore substi tuentﬁg each 20 mdependently sel ected
from hal o, cyano, NROR10, -C(=0 -NROR30, -C(=0O -Cl. bal kyl or R7;

C2. 6al kynyl subsohsutubéﬂltlmyhtko mmelmhndﬂ@ﬂmldnpmpﬂawaﬁmtmmtwmdupendent |y
sel ected from lgldkengt mteawaaﬁag. Pickeiridis DRIRRN subsihn@witeleyahial Kyl or R7;
-C(=N-O-R8)-Cl4al kyl ; R7 or -X3-R7; with R9' as defined here| nabove. 25 Also
interesting are those conpounds of formula (1), (1'), (1") or C") "wherein
R3 is Ct.6al kylAlwspierestifesaroppt emperadisre these B@ﬁpﬁfe@mﬂ@e&w")

i ndependent | y§ ser @D whergip Bis Cgpallad subpingringithsyaneand R2omdakalienyll  subst i t ut ed
with one or nor gusiaegh Wini§lcsn@RTh i ndependently sel ected from cyano,
NROR3D or R7; Cl-6al kyl oxyCG -6al kyl substituted wth cyano; G _bal kyl
substituted with hydroxy and a second substituent sel ected from 3D cyano or
R7; - C(=N- O Rs) Cnber fojpresting gragp oL crgpqrpds w@qsmmpp'md@?féwuh@xﬁ P of
corrpounds are t o) vhergoBhid €168l ebstivkted wiBR”. (1'), (1") or (I "') wher ei n

R3is R. 35¢till another |nterest| ng group of conpounds are those
conpounds of for ). [ ") whe al kyl
substituted wit Wf}gﬁ%‘”“ftﬁg ??“8& Wyeco%m‘gﬁgéﬂmﬁ’h&eg§w th cyano,

nore in parti culaaﬂ"%(fhil\"h&fﬂm%rlbﬂﬁ Qtﬂo Hfﬂ&!ed with cyano; or C2-sal kenyl
substituted with cyano. Preferred |s C2_6al kenyl substituted with cyan.

Al so an i Nt er estA1Gn SHidpddBngQhoud 8 gs@;rtgosg gml,;mks(nq-i) fmula (1),
(P, (1I") 5 B‘{ (or "épyl\hml g E&S lsubshm{egwﬁyé*}?ubstlt c}% e h (tzlgano and R7,
[ ur

or C2. bal ken b c ano an PRtE est i ng group
of conpounds arée?%%m@m%ds of formula (1), (1'), (1") or (I'")
wherein R3is Ci. baIkyI substituted with R7. 10 Still a further

interesting grouy uﬁe?é?ﬁ)t@m o%ﬁp&lﬂ%sﬁe g@&ﬁﬂaﬁtﬁs of fofafa 8! @), () . (P).,
I n I 1 n m oy
o1 obp of cong})ur?a? R R e S e

Another interesting group of compounds are those compounds of formula (I), (I}, (I
or Iy whereinmis2 or 3 and X is -NR’-, -0-, ~C(=0}-, -CH,~, -CHOH-, -§-,
-3(=0),~, in particular wherein X is ~NR’-, or -O-.

25  Also an interesting group of compounds are those compounds of formula (O), @), )
or (I'"”) wherein one or more, preferably all of the following restrictions apply :
a) nis at least 1, in particular 1; orn’ is 0;
b) R®or R” is cyano;
c)mis1,2or3;

30  d)R*is Cy¢alkyl, especially methyl; nitro; amino; halo; Cy_salkyloxy or R';
e)R¥is R”, NR"R"™ -C(=O)RY, -CH=N-NH-C(=O)R, -C(=0)NHR ",
-C(=0)NRPR™, -C(=N-OR?)-C4alkyl, C;.¢alkyl substituted with cyano, C;_¢atkyl
substituted twice with cyano, C,.¢alky} substituted with NR’R'®, Cy.salkyl substituted
with hydroxy and cyano, Cy.¢alkyl substituted with hydroxy and R’, C galkyloxy

35  Ciealkyl, Crsalkyloxy Cy¢alkyl substituted with cyano, C;.salkenyl substituted with R,
Ca galkenyl substituted with cyano, C;¢alkenyl substituted twice with cyano,
Ca ¢alkenyl substituted with cyano and R’, Cy.¢alkenyl substituted with cyano and



15 or (i') wherein R3 is C.6al kyl substituted with hydroxy and a second
substituent selected fromcyano or R7. Also an interesting group of
conmpounds are those conmpounds of formula (1), (F), (P') or (I"') wherein R2
or R2'" is cyano or am nocarbonyl and Rl is hydrogen. 20 Another interesting
group of conpounds are those conpounds of forrmula (1), (1'), (I") or (I"")
wherein mis 2 or 3 and X1 is NR5-, -0-, -C(=0)-, -CH2-, -CHOH, -5-,

S(=O P, in particular wherein XI is NR5-, or -0-. 25 Also an interesting
group of conpounds are those conmpounds of formula (1), (1'), (1") or (P")
wherein one or nore, preferably all of the following restrictions apply : a)
nis at least 1, in particular 1; or n'-igs O; b) R2 or R2" is cyano; c) m

is 1, 2 3; 30~dl R4 i | ..Bal kyl . i.al | thyl ;. nitrao. i no; hal o;
C . bal kyl oxy. or ng)fgﬁg@%;ﬂs}{%mgé% Cé_y? %%E‘%ﬂ%@]ﬂf‘:ﬁg’%ﬁ%@g Ri6.
-C(=O) NHR13, - ¥ithy » Coegkenyi yhatifutediwith halg (Cosatienyd sybrippteddwiset i t ut ed wit h
cyan, CLl.6al kyl witlsbebsdériCssatkecyl tubstingedwithNKCREno, Cl . 6al kyl substituted with

NROR10, Cl. 6al kylx o), USERCo(=0- Lo - RMQUOR) tnédt@no, CL. bal kyl substituted
wi t h hydroxy g’g?%f%llﬁ%(oyy 35&01_ 6%3{1, Clﬁ‘gal kyl oxy CL1. 6al kyl
a

an
substituted wit B N8> L2, 6al kenyl substituted with R7, Cz_bal kenyl
substituted w t B Eygydogn opgi-lEdy| substituted twice with cyano,
C2_6al kenyl substituted with cyano and R7, C2-6al kenyl substituted with

cyano and -19- pfa0) sofibofid df ¥m %ﬁg‘%;gﬂ 159 RS borbgblafil 119514, gganc and hal o,
6al kenyl substLt th- (=0~ .. £2. Gal ~substituted with

% g bal igniﬁg%g@gg’?t%&g"%&% SSFi esﬂa%’dgiﬁég%‘lﬁzﬁ | substituted with

NROR10; f) X8 | ghammcentipally accentibls(addijion salsy qua@(nﬂmm@jns%an@tm@gmwém yl-; 5 0)

X, 1s NH or 0; hpmdéficformsigdsfogen or CL. 4al kyl. Preferred conpounds of
formula (1), (1), (1") or (I"") are conpounds 1, 25, 84, 133, 152, 179,

233, 239, 247, 248, 255.(see Tahles.l .a i . N-oxides,. 10
phar maceuti cal | él-headc‘i"(]fl _“ﬂ‘%%‘ﬁg_"‘%‘ﬁam ?‘%‘r‘%ﬁc’s°§"r%‘t‘fé%q%§?’%_‘§62§ér '%{fﬁ‘eﬁé‘g‘“‘%{ﬂﬁj
st er eocheni cat | §iso deacinesithezein. gioprg of theinteprediatrhand seipp maferalsgre Mg¥mul a (1) are
di scl osed i M5\WOc@fHoRide Zi366 be ddnmiercilly eyatiabietar ey beprepated arcddiscoabed t herei n.
Some of the intgrRQtRidERs 836mS belcomBoulBlof ol S [P the HEAGYEA

intermediates may be prepared according to the procedures described in WO 99/50250

and WO 00/27825.

20  The present invention also relates to a novel compound, i.e. 4-[[4-[4-(2-cyanoethenyl)-
2,6-dimethylphenoxy)-2-pyrimidiny!JaminoJbenzonitrile (B) (compound 255); a
N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine or a
stereochemically isomeric from thereof.

Said novel compound can be prepared as follows :

25  a) NaH (60%) (0.0233 mol) was added to a mixture of 4-hydroxy-3,5-dimethyl
benzaldehyde (0.0233 mol) in dioxane (35 ml) under N, flow. The mixture was stied
for 5 minutes. 1-methyl-2-pyrrolidinone (35 ml) was added. The mixture was stirred
for 10 minutes. 4-[(4-chloro-2-pyrimidinyl)amino]benzonitrile (0.0212 mol) was
added. The mixture was stirred at 155 °C for 12 hours, poured out into H;O and

30  extracted with CH;Cl;. The organic layer was separated, washed several times with
H,0, dried (MgSOy), filtered and the solvent was evaporated. The residue was purified
with column chromatography over silica gel (eluent : CHzCl; 100; 35-70um). The pure
fractions were collected and the solvent was evaporated. The obtained fraction was
crystallized from CH;CN/diisopropyl ether. The precipitate was filtered off and dried,

35  vyielding 2.2 g of intermediate 1.



15 conpounds and may be commercially avail able or may be prepared according
to art- known procedures or sone of the conpounds of fornula (1) or the
described internediates nay be prepared according to the procedures
described in WD 99/50250 and WO 00/27825. 20 The present invention also
relates to a novel conpound, i.e. 4[[4-[4-(2-cyanoethenyl)-

2, 6-di met hyl phenoxy] - 2- pyri m di nyl ] am no] benzonitrile (H) (conpound 255); a
N- oxi de, a pharnaceutically acceptable addition salt, a quaternary am ne or
a stereochemcally isonmeric fromthereof. Said novel compound can be
prepared as follows : 25 a) NaH (60% (0.0233 nol) was added to a m xture of
4- hydroxy- 3, 5-di methyl  benzal dehyde (0:20233 nol ) in dioxane (35 m) under

N2 flow The i x}pdtfsitd fortSthukdilag . oofs%olﬁwmamm&mnlvm{d%wm ZnRdkd ! | di none

35 m) was adde m nut e
i [ (4- dhloro . pﬁmme'?‘%lﬁ%fa‘hafﬁ% ar?v‘fdg"“ﬁz% {’b“j‘ﬁ‘?fﬁﬂ#ﬁ‘f”}s(%‘%ﬁ’? added. The
m xture was sti HpggN: O%QG@WW%E‘WG?@mE@HWW&HIhP‘H{6Sﬂ2@nd’ﬁd 30

extract ed wth Gtmddate F@@O@r@ﬂﬁnmuﬂqgteﬂnmmzﬂkwaraaae&drhe\mmwaseveraI times
\r,metsrdu?\?/asdghreg?l ed %ﬁitygﬁﬁ%%?&@ééwﬁ%ﬁ%@gﬁﬁ ca aeI (erngnt :
CH2d 2 100; 35- PEAYC Ve Y Ha sol vent was
evapor at ed. TheTbb@ﬂﬁwéhsQﬂaéﬂwﬂﬂﬂmﬁﬁmn@ﬂ#ﬂﬁéﬁ}T@HH“&N@WW@H@@NﬂQﬂlsopropyl
ether. The pr ecmﬁudﬂa&erlmndﬁd(Illsgedpﬁﬁﬁedaylebhdmuoad:mato&’éphylo@drmoﬂgmﬁ 2 g of
internmediate 1. é'h?egf cﬁ%cr@ﬁf:ﬁﬁ.,sjoﬁs 1%%)1*\& @l(ﬁ)ﬂé}@&u@éd) added

(0. 0065 ol )1t n 3P uhotheed i Qé‘fﬁﬁ s RO B S reteh%ii?ter
stirred at roomdll%’ﬂﬁ?@flsﬁ’m@hefpﬁmplﬂthwﬁr md@féﬂf@tdﬂ?ﬁmﬁdﬂmgi)ﬁgef%ﬁ[%te 1(0. 0044

mol ) i n tetrahyd2-cfaoetheny()26-dihdthyiphencag ey rimibhgl|ahixdbeneonitgis @ stirred for 2
hours at room t upphalyss. The mxture was extracted with CH2C12. The

organic |ayer was separa ed dri ed (MgS™M), filtered and the sol vent was
evaporated. The residue (1 stallized fromdiethyl ether. The

: cr
preci pi tate Mas Aﬁﬁl“t‘*@)ﬂé@“%ﬁb‘”&r‘m CG'PP@E‘}; offeenylad; dudr 0D F9W was purified by
col utm chr omat ogtitighyird peperfiesraetsk trans@iptasrihlibifigPalerBesNmATS Mdfattd 10 n). Two
fractions (Fl, '?a%)m—ﬁ!%&ﬁd&%é]@ﬁx}__p%%cuﬂ&q &ﬂﬁi&&n%ﬁ:‘nﬁ{rﬁ@éﬁc}éﬁc@m@@ﬁwt ed. Yield:

O 8.2 L 0% 0 Bl s S By PR Sl ABEEPY £
(2- cyanoet heny| umans. FhefBY stwﬁéqmgl]mfewumm WHSHSW%}’M@m tdle (E)
(conpound 25%) . changes their normal function, particularly the coordination of the immune system. As

aresult, an infected patient has an ever decreasing number of T-4 cells, which moreover

behave abnormally. Hence, the immunological defense system is unable to combat

infections and neoplasms and the HIV infected subject usually dies by opportumnistic

infections such as pneumonia, or by cancers. Other conditions associated with HIV

25  infection include thrombocytopaenia, Kaposi's sarcoma and infection of the central

nervous system characterized by progressive demyelination, resulting in dementia and

symptoms such as, progressive dysarthria, ataxia and disorientation. HIV infection

further has also been associated with peripheral nevropathy, progressive generalized

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

30
Due to their antiretroviral properties, patticularly their anti-HIV properties, especially
their anti-HIV-1-activity, the compounds of formula (I), their N-oxides,
pharmaceutically acceptable addition salts, quaternary amines and stereochemically
isomeric forms thereof, are useful in the treatment of individuals infected by HIV.

35  The HIV replication inhibiting effect of the compounds of formula (T) is described in
WO 2003/016306. Compound 255 has a pICsp value of 3.00 when tested in the test
described under the heading”C. Pharmacological example” of WO 2003/016306.



15 As al ready indicated above, the conpounds of formula (1), (P), (I"),
(I"") show antiretroviral properties (reverse transcriptase inhibiting
properties) in HV infected warmblooded animals, in particul ar agai nst
Human | mrunodeficiency Virus (HV), which is the aetiological agent of
Acqui red I mmune Deficiency Syndrome (AIDS) in humans. The H V virus
preferentially infects human T-4 cells and destroys themor 20 changes their
normal function, particularly the coordination of the i Mmune system As a
result, an infected patient has an ever decreasing nunber of T-4 cells,
whi ch noreover behave abnormally. Hence, the imunol ogi cal defense system
is unable to conmbat infections and neofl-asnms and the H V infected subject
usual |y dies by opportunistic infections such as pneunonia, or by cancers.
Q her conditi ogﬁ associ ai{gl[c‘li with HV 25 ipfection include thronbocytopaenia,
Kaposi's sar conBMma¥ Peep &upd et thycomppunds ohtopmpla Ogan nebepdy keypsaddett@har act eri zed
by progressi ve HBhipteftedwanindlpoded gsimals,ibnighat theyicamalsy beasaitaprewpitidt ons such as,
Erogrlessi \ée dy SRéirba Wl doded antnilé] iAclatiid hObn&e) de€imtyatthoa vialdbxMallibrbsitse 6 furt hle_r |
as al so beep a i | ral. neyr hy.. progressive generalize
I ymhadenopa?hy&%&&$%§%5%- related ?S%D#QQ%A%W&?B&EE% Efreosgrlthei r
antiretroviral PBroperereste the gseof 8 ermppyng of foamyla @Qrferithemagufasiepala | es,
especi al |y t hemedicment fddiheplevention of HIV jnféctian vixoayalintesonpe of @lawdll a (1), their
I\toxn deﬁ, _phﬁrﬁ&ﬁ;ﬂ&&dn&a!bkﬁh?ﬁ%ﬁ%aihbﬂﬁ%@totpké@&tﬁfﬂ-li ﬁagfecﬂdﬁ%@ﬁlﬁﬁér%/ amt nefs and
stereochemcal ly __i. i r.e [ ul j reatment o
b vrauare ot harb ARk S L ihoon AT DS e kel 2y SRS 120 01
conpounds oft0f o5 \astiaing. especigliy HLY+2 steains; that hippacaers resistingsdo oe8RHSEnd 255 has a
pl Cso val ue of &t-B@wahernutlecside c:verse ttahwriptes inhibidas chxi-bedn nordmcletside headi ng" C.
tPEar nacol oghcal reeéf@'ﬁﬁhsi@ﬁptﬁé inKiGto2DRHhE:S BeDfucleosiid revirte tARRMYidRBRGrS f ]gunfl é hat
e conmpounds o . . 3 . nfecte
war m bl ooded an%%ﬁ%g?%cgﬁﬁ{bﬁ%% %%%%f@%c%%&g%%gﬁ %Jgfgémed\?lé_gﬁ%% hat
war m bl ooded ani#afRtasq 98 ng humans, get HIV infected via sexual
i nt er cour se 16r Therinienticndlsd riatentwtaancthod bigedvettiog HWBEmfepton tviaeexval Thus, as al ready
} ndi ci'it e?1;ib]9veimewa&sme§mumhﬂaﬁ\ée.ﬂm RBvde bah@ScokPridiktadiafsteRhg aata.cormo]yna | S/f
ormul a or , prevention o
i nfection via sséu% a|‘wié‘§‘§%ﬁ§%°9%“?%?%‘ﬁ§&é§mnﬁ rt;g{nghgg%t act between
partners, in particular to prevent HV-1 infection and further in
particul ar to pTeventseitil igercdyrsyorrelatad mtnato contapttbbtwiempktrieys campries esi st ant  HN
strains, 1020. €vaglthl 584, bl &%, 0r SRAKA Bhtadt of Bolly sheShlANVSaiedddThiddapre acqui red
resistance to O&Eua?gmm&wnbﬁpaﬁg@faégegﬁwa%mm&kEﬂﬁ&e%lInf‘eYc%ﬁx%eeorEéﬁéhscr' ptase

inhibitors. Art-Kkno ) . .
_intimate contact between partners constitutes vaginal, anal or oral sex, more particularly

vaginal sex,

25  The contact sites believed to be most responsible for the transmission of HIV via sexual
intercourse or related intimate contact between partners are the genitals, rectum, mouth,
hands, lower abdomen, upper thighs.

The term “partners” as mentioned hereinbefore or hereinafter defines two or more

30  warm-blooded animals, in particular humans, who are sexually active with each other,
ie. who have sexual intercourse with each other or who have intimate contact with each
other related to sexual activities.

The present invention also relates to a pharmaceutical cotposition comprising a

35  pharmaceutically acceptable carrier and as active ingredient a therapeutically effective
amount of a compound of formula (I) characterized in that the composition is in a form
adapted to be applied to the site where the sexual intercourse or related intimate contact



reverse transcriptase inhibitors are those non-nucl eosi de reverse
transcriptase inhibitors other than the present conpounds and in particul ar
comer ci al non-nucl eosi de reverse transcriptase inhibitors. 15 The

i nvention also relates to a method of preventing HEWIi nfection via sexual
Intercourse or related intimte contact between partners conprising

adm nistering to a subject in need thereof an effective amount of a
conmpound of forrmula (1). The term sexual intercourse or related intimte
contact between partners conprises 20 vagi nal sex, anal sex, oral sex and
contact of body sites with H'V infected fluids of the sexual partner, in
particul ar senen. Particularly, the t er®sexual intercourse or related

i ntimat e cont actakixglaes Qith RAthd gefital, @RS rhduthi Rdsy R¥Ed1Blamen Wber Bigh)r al  seX,

nore particul ar .L,Q[f:ﬁcia‘ﬂ?ﬂ{eQ ina S ot The contact sites believed to be nost
responsi bl e for e tran ssion of HV via sexual intercourse or related

i ntimate cont act’s BRATRERHCYPRPYGnBT Gers may beacitedpll comppsionsughally epployed o,  hands,
| ower abdomen, bengspplied kaphesvagiid exctugy, mottipzndiskie st asfer exemgle gelscielllibner ei nbef or e
(r)]r her ei \rll\zf tgr %QgWﬁ%’ mﬁs,ﬁgﬁ@?‘mﬁﬁgﬁgpﬁéﬁﬁ, in parti f:ul ar
umans, 0 are_sex i Ve W each other ihe. ve sexua
I ntercourse wt ﬁé ac %!Oﬁ%(r&tﬂooﬁa Bltaﬁ%/cghol"h‘{a H%P%‘e%“gﬁf %‘8%"?@?% each ot her
related to sexufPUheEhssi ti es. The present invention also relates to a
pharmaceuti cal Gopyepes the ghanmacmiival @mpositonSe tipdiaventancat dffeaive smaveta pt abl e
carrier dang f«’;s %thﬁ&la& BpReHdCphionally %@a@ﬁﬁt u&ut féﬁaAH |a§’th@§cti€&_ﬁ%r&ﬁ‘e_ ntigmount O]f a
conpound of for ..characterjzed in c si.tign.is in a form
adapted to be a[%r}blf b%’eﬂg H%m{]%eaﬁ?%?%é i earpémfrﬁge}%%cé?&%ﬁpgﬁgg%%ﬁfs% or related
i nti mat e cont acf&Uegmay tekgaaeideyagety of forms depgadingna thedommy of pdministetiony For nput h,
hands, |ower abexumpis, in pepeing thicayipssitione fp wpical lota) adptimstratiog ampofalrdisiabut h.  As
appropri ate CoNpRShick¥idd mele iy BRWpRFdGhdhQS fdlekanPRIVAS SicBRSilISUal |y
enpl oyed for b%ﬂaﬁ%ls%ﬁﬁhéﬁ%'ttﬁeéa&eof&%ﬁ& Ufdprel ?e;%&o%#‘}u PRI ARdesi g Such as
for exanple %els, jelries, g’creans, ofﬁiﬁ%ﬁ S [Fns, sponges, Tfoans,
i nt ravagi nall>ri fRy& of LWFRFPLCH emulsipas and SplpHARS; OF sofd ergiepsspchyas staghes, ¥8atq g nal
appl i cation, vadaalialdilgmtsslelricats, bindepudisiagrataib hgetts and thedike ntbesdagef To prepare
: Ee pha{ _rracleut i %ietsp@nggauA¢@es01?ffow@mﬁ%@ahibme in&ﬂdeafﬁ&tabdvxf&ﬁamun_t of
e particular e ORL [ n 1 L. the active
I ngredient is %%@?#%I ﬁ_’%‘?’d%ilfﬂ‘g??ﬂ#*ﬁ#&%ﬂ‘?ﬁ@({h‘g?oﬁlé%g ga)m@%%fr%?mceut ically
accept abl e car r FépocoRAfRpistrasipn: fhe parrigroptionplly copofisera syifgbletetfing fzettor ng  dependi ng
on the form2¥f aptivhallystombtitedoith siitelle additives of any nature in 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 helpful for preparing the
desired compositions. These compositions may be administered in various ways, e.g.,

as a cream or gel.

25
In order to increase the residence time of the pharmaceutical composition at the site of
administration, it may be advantageous to include in the compositions of the present
invention a bioadhesive, in particular a bioadhesive polymer. A bioadhesive may be
defined as a material that adheres to a live biological surface such as for example a

30  mucus membrane or skin tissue. The term bicadhesive is well-known to the person
skilled in the art. Thus, the present invention also relates to a pharmaceutical
composition comprising a pharmaceutically acceptable carrier and as active ingredient a
therapeutically effective amount of a compound of formula (I} characterized in that the
pharmaceutical composition is bioadhesive to the site of application. Preferably, the

35  site of application is the vagina, rectum, mouth or skin, most preferred is the vagina.



exanple, in preparing the conpositions for topical oral adm nstration, any
of the usual pharmaceutical nedia may be enpl oyed such as, for exanple,
water, glycols, oils, alcohols and the like in the case of oral liquid
preparations such as nmout hwashes in the 15 form of a suspension, enulsions
and solutions; or solid carriers such as starches, sugars, kaolin,

di luents, lubricants, binders, disintegrating agents and the like in the
case of tablets. Also included are solid form preparati ons which are
intended to be converted, shortly before use, to liquid form preparations.
In the conpositions suitable for cutaneous adm nistration, the carrier
optionally conprises a suitable mettingzagent 20 optionally conbined with

sui tabl e additiyes o nat ur notr. ortions, which dditives do
not introduce aﬁ’?i”@lﬁwf%?gﬂ‘?s"fféfvg’f (r)gﬁ f'ﬁé’c@‘%ﬁ“ﬂ‘?lwm ‘%d additives
may facilitate mhmsa@mvmt@npmmmowrxﬂqemémmmmh asferyexageplenel pful for
preparing the @fepd expobodpupsil, TelgmaﬁaoPoTMBe:aﬂzmml polyestbopiiRADe admi ni st er ed

N various ways }llﬁosgemerd@ﬁ‘vaﬁveggdcﬁ‘m ey 1c£1falo%&0rease the

resi dence ti %

adni ni strati%re hwxwglﬁ'g‘%& Vﬁ['%ﬁj 58 sﬁﬁ?ﬂ“{ﬁ'&@‘ ?’?{mf’ 'Hﬁf?om tions of the
present i nventcrhuwa:anmlamhmsrsmhaafnrq@semlmmms tgishdin drivlini ve pol yner. A

bi oadhesi ve maypéRlatideiistaesl as a material that adheres to a |ive biol ogical
surface such as for exanple a 30 nucus nenbrane or skin tissue. The term

bi oadhesive is ”_5161 élothe erson skilled in the art. Thus, the
present inventi ept,of the preseptjnvantion KRiates 1o:4 o] coRtaning G4MABEY i on conpri sing a
phar maceut i d@l | kydwaypeqpylapiludose dydroxyethyd prdlulase MB@MDEWQM@HJ ent a
therapeutically effective anmount of a corrpound of formula (1) characterized

in that the t.g the site of

application. Ig?ﬂg g#ﬁ]tyc&ge% sg{fg‘?ﬂ igl’l‘ !u‘?a% ?égtst e _vagi na, rectum

mout h or skin, {8y ’Pﬁ'&c%lﬁis m@i‘ﬁrﬁﬂ It ai%adhesi ves

whi ch may be usM@Yd@%@pﬂ&ﬂ%MK@@tWWhﬁWe grfmorg ¢fghepr esent

i nvention CQiPrky@rxpabypacstid infiviaspiudosel Bdifs withd oyE18dextiid afe satstithied wixanpl e

%ir ?Opol f)lr IOO' ¢ aﬂum&ulaﬂs?nﬁmylp@fyb&mbmg%@. raﬁ@hhw@éukyla%@ +CIROl ycalr bophi |
cel I ul os r Xypr opy

met hyl cel | ul oseﬁ@ﬁﬁﬂg?ygﬁ&u#ye@%ﬁ%%p %{?[zg%@ ul ose, sodium

car boxymet hyl c®M i‘"‘ﬁ%@‘a‘t‘f‘ o Ya?FC ¥lor exanpl e

al gi nat es, tragma:ﬂmyacetﬁumgmmypm@aﬂ@md@tn@laﬁlan&taacmholumeﬁma@cnment -of the

present inve, t'l%li éj, Q%{hrﬁé&ma_ldﬁ ng gGD 10 hydr oxypr.opyl
Celt ulose. Ry BEyE e e I r el e iggﬁfﬁ LTI

.and in particular 2- hydmxypropyl-B-CD (2-HP-B-CD).

The term mixed ether denotes cyciodextrin derivatives wherein at least two
25  cyclodextrin hydroxy groups are etherified with different groups such as, for example,
hydroxy-propyl and hydroxyethyl.

The average molar substitution (M.S.) is used as a measure of the average number of
moles of alkoxy units per mole of anhydroglucose, The average substitution degree

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

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



To aid solubility of the conmpounds of fornula (1), suitable ingredients,
e.g. cyclodextrins, may be included in the conpositions. Appropriate

cycl odextrins are a-, (3-, y-cyclodextrins or ethers and m xed ethers

t hereof wherein one or nore of the 15 hydroxy groups of the anhydrogl ucose
units of the cyclodextrin are substituted with Cl-6alkyl, particularly
net hyl, ethyl or isopropyl, e.g. randomy nethylated (3-CD; hydroxyC I
-6al kyl, particularly hydroxyeuyl, hydroxy-propyl or hydroxybutyl;

car boxyCl-6al kyl, particularly carboxynethyl or carboxy-ethyl;

Cl - 6al kyl car bonyl particularly acetyl. Especially notewort hy as
conpl exant s and/or sol ubilizers are (3- @3 20 randomy nethyl ated (3-CD,
3 ﬁ g' met hyl - | mpoumy dﬁ%iﬁmz O ¥day Gﬁoﬁglateﬁﬂ ﬂﬂé’ﬁl{aﬁffa‘éﬁﬂydl cc(nﬁ)ogg}ns t |
y roxypropy C r and in particular
2- hydroxypropyl gi %IE’&%] Y:% #Teafng mé]gx %s%?d‘gD SPes cycl odextrin

derivati ves \Ahe‘i"é’i’WtWP%{‘d ‘tf\ﬁE'mEIS QWIOWW JRPRpFiePRyrmagerlisaldy ar e
et herified w t hacchpfablewatertsolpblepgignessich as, for exanple, hydroxy-propyl and
hydroxyet hyl s The average nolar substitution (MS.) is used as a neasure of

t he average nu r of, %es of ,, al kox ni Per nol e anh drogl ucose. The
aver age substit ?1385‘5) P9 M%fiﬁ@@ %Stftﬁglaaf&@r unber of
substi t ut ed hydrrmsychsap;emd@rrmsyaﬁ@@ww@@@smaﬁleastweowmama@ﬂ& val ue can

be determ ned byompeunt offermRdl) yid thewbatdr@61titile splieer, Wherin afic coipéilemas Magneti c
resonance (NWVR) éh'})’ﬁ)thefhﬂg coHR y (IR.
Dependi ng 03 thdls %@.ﬂ?ﬁ{l% &%l;})@g | %&%ﬁﬁé E‘WZZSQEQ%E(E obt ai ned
for one gi %9’5 ?'é"fgéﬁeﬁﬁi ner ]§ &by mass
spectronetry, t#’l@m‘%ﬁ-maslﬂéﬁﬁgw medﬁh?hkﬂ Eﬂaﬂ%ﬂ@ﬂbﬁrson?fanges from
0.125 to 3. _24thecofipalcﬁt@msmﬂlﬂdsﬂmiystﬁxﬂismhénﬁcdlli)nd@ymchlﬁ{l.fnﬂ'ﬁrmdrat ed in the
BQ?'[ img;::gt I(:gﬁlsl S of Ut&fcoﬁsng Op&ﬁ?gdr%,éadmmmm ng_a,co s,‘;ﬂ:ﬁri‘ 8; formul a
(1) and one or Wh‘#@‘%ﬁ eﬁf"g‘j ahsg Eﬂré@f‘{@{u %{1&&%3 %chamfagr sol ubl e
pol yners. 51 heSYEt@!ﬁ&PPcaasesﬂl?ICP@P@F%%)@?@i‘ @fﬁ“suﬂbfé@dﬂlé‘i”@ﬂ" Pleégrthelef i nes a system
i n a solid state&gidms toeyhjeh geglart ednsinibterer) i ThisQdvafageanmolablybeg¢xptamepr i Si ng at
\'AS?Z'; Fsg?u(l;?remp eﬁse\dnﬂwﬁﬁﬁkh&égﬁde sogag%‘%kiﬂﬁm?ﬂ uid%ﬂlt@néwﬁén)coﬁtoﬁt‘rieedt gre | ess
evenly thr oughomyﬁ%d&eﬂg?s%cg BT n@ﬁ@&%‘ﬂ‘ﬁeﬂf"sﬁ% {18?8530“&? Yaddi ti onal
phar maceut i cal IV%@@ﬂ?‘éﬁﬁ‘é@%‘rtméﬁth@ﬂ’ag@fﬁysfequgﬂf@r%ﬁsﬂs‘l%ﬁf)% in the art,
are included) scomporsts oo s bdlidscliios js 1¢3s hacthaadquiveiforalediisdimionioke) . When sai d
di spersi on of  components from a crystalline or microcrystalline sotid phase.

The texm “a solid dispersion” also comprises dispersions which are less homogenous
throughout than solid solutions. Such dispersions are not chemically and physically

25  uniform throughout or comprise more than one phase. For example, the term “a solid
dispersion” also relates to a system having domains or small regions wherein
amorphous, microcrystalline or crystalline compound of formula (f), or amorphous,
microcrystalline or crystalline water-soluble polymer, or both, are dispersed more or
less evenly in another phase comprising water-soluble polymer, or compound of

30 formula (I), or a solid solution comprising compound of formula (I) and water-soluble
polymer. Said domains are regions within the solid dispersion distinctively marked by
some physical feature, small in size, and evenly and randomly distributed throughout
the solid dispersion.

35  Various techniques exist for preparing solid dispersions including melt-extrusion,
spray-drying and solution-evaporation.



t he conponents is such that the systemis chem cally and physically uniform
or honobgenous throughout or consists of one phase as defined in

t her no-dynam cs, such a solid dispersion will be called "a solid solution".
Solid solutions are preferred physical 15 systens because the conponents
therein are usually readily bioavailable to the organisns to which they are
adm ni stered. This advantage can probably be explained by the ease with

whi ch said solid solutions can formliquid solutions when contacted with a
| i qui d nmedi um such as the gastro-intestinal juices. The ease of dissolution
may be attributed at least in part to the fact that the energy required for
di ssolution of the 20 conponents from asolid solution is |ess than that
required for t ution of com t rom.a crystalllne or
nlcrocrystalllne g%ﬁﬁﬁﬁwﬁmaonm?ﬁm 8&?& ﬁmf’w‘agc}lspersmn al so conpri ses
di spersi ons mhl%H“ﬁ”@gﬂﬁ§§mHBWHﬁéﬁ@W§ ¥Hﬂ5d§ﬁbﬁ$¢@ﬂﬁhm§6ﬂwﬁ sol utions. Such
di sper si ons ar esppropriaehelmeng aptiopalyackiqyhtydtenperinyes; 25 un| form t hroughout or

conprise nore tachif\he ggﬁg&gesuﬁg R £, oprup,g,n &1dbR vauSQlnkiftngli sper si on”

also relates_to V, wher anor phous,
mcrocrystalli nsgﬁﬁ'??%@r‘%zg’?tﬁi W%“@Sﬂﬂ’&&%ﬁ%&”@% gg’Fef)“& §F° ﬁﬁ’br phous,
m crocrystal | i rfembs thig i taad ¢vepeetipgthesolewitigpfiempol yer, or both, are

di spersed nore or |ess evenly in another phase conprising wat er - sol ubl e

pol yner, or Conm%@ﬂa ciryu?’ﬁeéhﬂi ﬁ@th@m(ojc)) &Ent@ar@ﬁ&dcﬁissépéd‘iﬁénoaﬂ SRER" 1 Si ng
conpound of for | % i“ﬁ &e éﬁfr ?ald ns are regions
within the sol |38 Eﬂt IPEH T PhE 9/31’?}"5411%9& 22l P n%%efcal feature,
smal | in si#®, falieredheevespratingithe shvaekop %%@Wb@@@eﬁ @tl‘ﬂcmSQ}hout the solid

di spersion. 35 tdaperana. t echni.ques exi st for preparing solid dispersions
including nelt- ext rusion, spray-drying and sol ution-evaporation. -25- The

sol ution- evapor S S rise e f.o a) dissol ving

t he conpound of %ﬂ%te‘(%f "eafﬁrcpr{'t% %{dt(#]p?gf’ﬁtﬁtﬁn B‘%‘Vﬁ?ﬂﬁ%ﬁpﬁm appropri ate
sol vent, opti on@@?ﬁl%ﬁhﬁ@l@w&wéﬁpﬁ enperatures; b) heating the solution

resul ti ng undler poimidinga)commiobd offiahlly aden app&q:ﬂaenvatetmb]hblebdlﬁndﬁ, solvent is

evaporated. The §Pbﬁﬁohéi’151bl@i&ﬁng%hcﬁ@vcbﬁmpﬁblﬂlﬁéjob%@m&tdr@rge surface so as to
forma thin fil m, gng%aa %{pg&ﬂdmgmepnu%gbg.meﬁy e‘%;]’%[?%‘eg%m | n the spray-drying

techni que, the t gﬁopr opriate solvent
and the resul ting 3®¥nagenoeymalls t hen sprayed through the nozzle of a spray

dryer 10 f ol | owdX fdpgingaieatins obthingigndthigrosph e imofamomldsjwad r esul ti ng dropl ets at
el evated tefper gf WofSy the meit till it solidifies.

The terms "melt" and “melting” should be interpreted broadly. These terms not only
mean the alteration from a solid state to a liquid state, but can also refer to a transition
to a glassy state or a rubbery state, and in which it is possible for one component of the

25  mixture to get embedded more or less homogeneously into the other. In particular
cases, one component will melt and the other component(s) will dissolve in the melt
thus forming a solution, which upon cooling may form a solid solution having
advantageous dissolution properties.

30  After preparing the solid dispersions as described hereinabove, the obtained products
can be optionally milled and sieved.

The solid dispersion product may be milled or ground to particles having a particle size

of less than 600 um, preferably less than 400 pum and most preferably less than 125 pm.
35

The particles prepared as described hereinabove can then be formulated by conventional

techniques into the pharmaceutical dosage forms of the present invention.



The preferred technique for preparing solid dispersions is the

mel t -extrusi on process conprising the followng steps : 15 a) mxing a
conmpound of forrmula (1) and an appropriate water-sol uble polynmer, b) ‘
optionally blending additives with the thus obtained m xture, c) heating and
conpoundi ng the thus obtained blend until one obtains a honogenous nelt, d)
forcing the thus obtained nelt through one or nore nozzles; and 20 e)
cooling the nelt till it solidifies. The terns "nelt" and "nelting" should
be interpreted broadly. These terns not only mean the alteration froma
solid state to a liquid state, but can also refer to a transition to a

gl assy state or a rubbery state, and im&hich it is possible for one
conmponent of the 25 m xture to get enbedded nore or | ess honpbgeneously into

t he ot her. cul ar. ses onent. WI nelt.a d t he ot her
corrponent(s) WH?‘T' :96 8Eﬁﬁatpﬁ’3°"n°§f'l?]?n%ha§ L’F O PEEEPHEi on, whi ch upon
cool i ng may forﬂﬂaﬂe@éPﬁ@F%@@WF’ﬁwﬂ ntmﬁ%@wsbw suchiasihe on
properties. 30 nfsstappropiarpelvént thetwoekigtbmeradics the kind of uppardusdeing ised)ed

her ei nabove,s t Qﬁe&pgduchﬁggqgé%@%hﬁ%ip%c%%mrl y mlled and sieved. The

sol i d dispersion pro ed or ground to particles having a
particle size of less than 600 Wh, preferably |ess than 400 pm and nost
pref erabl y | essihe Waipr-solpble pelymergis thpwempleﬁramwlmrsrﬁm@pafrwpwnaescru bed

her ei nabove Caﬁnst:&%ﬁﬂwhﬁ\cfis@dilﬂﬂd|aﬁdo‘3dufhyﬁam&é@ﬂhtidﬂmﬂi%(\'&R};Bﬂltﬂlﬂﬂlﬂ lnto t he

phar maceuti cal (03306 &fms nﬂ’ragsaﬁﬁqho F@t%d&émrﬁﬁmk be

appreci at ed, t hat I n 0 opt| m ze the
parameters 8 teﬁﬂnpéegf"i‘@’??j‘i‘“gﬂéf’ kﬁ’lf)ﬁ"l 5$'§? BIEWI% scrl bed above,
such as the rrrfg}!ﬂ%pfwéwmaﬁw]eﬂl@lwwf cartiquyaiipciliviosss sl metal salisof t he ki nd of
appar at us bei ngatiegalkyldililbes, bﬁhcﬁyﬂfylﬂgtcawdﬂésydmxyakheanhhmugﬂput rate in the

nel t - extruder -Eﬂf‘ch ne§9hh&péeﬁvﬂé§|d{n§ﬁ p&lfk%ccﬁéfd@ésﬁéh%tré]ﬁi%sepm ynmers that

have an apparen % %mi\hw s,so 3% I n an a%ueous sol ution at
2 % (wv), of BiniF 260 > GFrageenaps, YRR, and nost

preferred o# 1ttaaacmamasmmwu@x@mmwwmnéummeMmbl e pol yners

i ncl ude al kyl CQhHUdnﬂﬂﬁSalts hﬁdW&ﬂﬁbﬂh@&H& uhmeﬂts thateoll;, Sty
al kyl cel I ul osegnaf, YRLes salts of

carboxyalkytcell Io es ar elfu o es oxyal kyl cel | ul ose
esters, starc wg@v ’a@'gﬂ‘%’@% %‘?ytl F‘% aﬁeﬁp o”\f“iggs of gp y‘"‘z’y&aﬁ"‘i Bfg d;
pol ysacchar i deolstiatipyastidope pelyaievisne oxides and copolymers of ethylene oxide and

20 propylene oxide. Preferred water-soluble polymers are hydroxypropyl

methylcelluloses.

Also one or more cyclodextrins can be used as water soluble polymer in the preparation
of the above-mentioned particles as is disclosed in WO 97/18839. Said cyclodextring

25  include the pharmaceutically acceptable unsubstited and substituted cyclodextrins
known in the art, more particularly o, f or y cyclodextrins or the pharmaceutically
acceptable derivatives thereof.

Substituted cyclodextrins which can be used to prepare the above described particles

30  include polyethers described in U.S. Patent 3,459,731. Purther substituted
cyclodextrins are ethers wherein the hydrogen of one or more cyclodextrin hydroxy
groups is replaced by Cj-galkyl, hydroxyC1-galkyl, carboxy-C1.galkyl or
C)-galkyloxycarbonylCj _galkyl or mixed ethers thereof. In particular such substituted
cyclodextring are ethers wherein the hydrogen of one or more cyclodextrin hydroxy

35  groupsis replaced by C]-3alkyl, hydroxyCa-4alkyl or carboxyC1.-2alkyl or more in
particular by methyl, ethyl, hydroxyethyl, hydroxypropyl, hydroxybutyl, carboxy-
methyl or carboxyethyl.



alginic acid or alkali nmetal and anmmoni um salts thereof, carrageenans,

gal act omannans, 15 tragacanth, agar-agar, gunm arabicum guar gunm and
xant han gunm , polyacrylic acids and the salts thereof, polynethacrylic
acids and the salts thereof, nethacrylate copolyners, polyvinylalcohol,

pol yvi nyl pyrrol i done, copolyners of polyvinylpyrrolidone with vinyl
acetate, conbinations of polyvinylalcohol and polyvinyl pyrrolidone,

pol yal kyl ene oxi des and copol yners of ethyl ene oxi de and 20 propyl ene oxi de.
Preferred water-sol uble polynmers are hydroxypropyl mnethylcellul oses. Also
one or nore cycl odextrins can be used as water soluble polynmer in the
preparation of the above-nentioned pardiicles as is disclosed in WO
97/18839. Said cyclodextrins 25 include the pharmaceutically acceptable
unsubsti tut ed 2Hd substltuted §¥clodextr|ns known in the art, nore
particularly c Beibyclodsdringthers g, gimsipdt-aglodexing  accept abl e
derivatives t hdmmﬁedlr@mgtofﬁlumcdw:l%ueﬁm P1s578hy MhNogmli (1884)edd t 0 prepare

h b d U. S
P i N fwkmﬁﬁgﬁgdggﬁﬁmfgm S e

hydrogen of “oné oOF
d..alkyl, hydiRepEd: ?éé? %;915 abe‘aPBcS% S@Paem’wm eyclodextrin may for

i ..alkyl oxycamhmm]bﬂon@aifnwﬂth@maqlmmbdmet Preyciodextriaran pfopylene opigle avidcul ar such
substituted cyghases s vike 8fBoh 1815 10V 8 Bbdi 0B e3. hydr ogen of one or nore
cycl odextrin hydroxy 35 groups is replaced by C1-3al kyl, hydroxyC2-4al kyl or
carboxyd -2al kyl or nore in partlcular nethY ethyl hydr oxyet hyl ,

hydr oxypr opifl , “ARgterdses piaupstituted éﬁ%ﬁ?ﬁmmﬁﬁ pylsyclodextenssey et hyl . - 27- Of
particul ar utiIity are the kyclodextrin ethers, e.g. dinethyl-p-cyclodextrin
as described ITHeQﬁM&ﬁheQB fd 5f4buR M%ﬂxe%awﬂﬂaublgmlﬁnerﬁaz Yvapy/ 8 by M

Nogr adi (1984) 0 el s, r I rin and

hydr oxyet hyl P—“ﬂliL Iggee%(( trl(bOfﬁ’l& ﬂn%(( p%@ nﬁﬁ%g 3% “her may be a
net hyl ~ et her V\ACPIHP"‘&“ r@lé‘a °“§U‘E¥g‘P‘?eE‘E‘PF*’E}EFf61mab3‘Hde“‘Dwi2 Ct“’o 3, e.g. about
0.3 to 2. Sljchilaerbssintrew;meqiydmtbpmlltﬁdeilﬂrl n may for exanple be formed from
the reaction between fi-cyclodextrin an propyl ene oxide and may have a M5

Lo, ot s ey B AU e e UL it

substituted cy rns s su 1o of the
compound of f orlfatnAfTe "I}heéﬁ?'e'FS“’(‘sriee%ftdé’F“s c et dgseee denends on the parfigplar i del y.  For
exanpl e rati os cohpolmdd@ormuala IP@Ged. may be applied. Interesting ratios of the
compound ofaf ormula (1) over cyclodextrin range fromabout 1/10 to 10/1.
Mor e

In order to provide for an increased protection against HIV infection the compounds of
formula (I) ¢can also be combined with another or other antiretrovirals. Thus, the
present invention also provides for a pharmaceutical composition according to the
invention comprising a compound of formula (I) and further comprising one or more
25  additional antiretroviral compounds. The present invention also relates to a product
containing (a} a compeund of formula (I), and (b) one ot more additional antiretroviral
compounds, as a combined preparation for simultaneous, separate or sequential use in
HIV infection prevention. The different drugs may be combined in a single preparation
together with pharmaceutically acceptable carriers. Said other antiretroviral compounds
30  may be known antiretroviral compounds such as suramine, pentamidine, thymopentin,
castanospermine, dextran (dextran sulfate), foscarnet-sodivum (trisodium phosphono
formate); nucleoside reverse transcriptase inhibitors, e.g. zidovudine (3’-azido-3’-
deoxythymidine, AZT), didanosine (2’,3’-dideoxyinosine; ddl), zalcitabine
(dideoxycytidine, ddC) or lamivudine (2*-3'-dideoxy-3'-thiacytidine, 3TC), stavudine
35 (2',3’-didchydro-3’-deoxythymidine, d4T), abacavir and the like; non-nucleoside
teverse transcriptase inhibitors such as nevirapine (11-cyclopropyl-5,11-dihydro4-
methyl-6H-dipyrido-[3,2-b : 2’,3’-e][1,4]diazepin-6-one), efavirenz, delavirdine,



15 interesting ratios range fromabout 1/5 to 5/ 1. Those of skill in the
prevention of H V-infection could determne the effective daily anmount from
the test results presented here. The exact dosage depends on the particul ar
conmpound of forrmula (1) used. 20 In order to provide for an increased
protection against H YV infection the conpounds of formula (1) can al so be
conbi ned with another or other antiretrovirals. Thus, the present invention
al so provides for a pharmaceutical conposition according to the invention
conprising a conpound of forrmula (I) and further conprising one or nore 25
additional antiretroviral conpounds. The present invention also relates to a
product containing (a) a conpound of f@&rnula (1), and (b) one or nore

addi Ititonal ant imrmymehzs&emacn%@gﬁospmﬁat@wﬁ%gb%&ﬂngﬁfﬁawé.g).n fO{_ -
si mul t aneous, separ. or. sequent j a i i.n i revention. e
different dr ugiengnf%“}?%“é the s 9 “‘u‘dﬁ °§m§?'§8|(§;§?%%‘£?ﬁﬁ°@r¢?dﬂgﬁb@f her with
phar maceut i cal |b9nza%mea%1@rqemdiﬂe%}t¥56ﬁ-gd( tshlprosy G, HetrdgdPPal conmpounds 30
may be known amiethyli-(andthybl-baenyDintideis [45Uck]] B&benrsdingpine.2( ) diiae) di ne, _
E[w_rmpg_nt | N5 CaRbARRSARE AIAPR (it bhyf dlehitighps lpf®) . foscarnet - sodium
ri sodi um phos no .. for )., nucleosi de. reve t.ranscr ase inhibitors,

e.g. zidovudinéﬂfgmwgﬁvﬂﬁﬂg 8k@@§§?fﬂ?ﬁ?@?ﬂﬁ?mﬁféﬁ?”ﬂﬁﬂaﬁﬁtEW5
(2", 3' - di deoxy iagttysting@roteing sych as TAE inhihispm.e.g. RGPS PRREY inhibitors, endte or
| anm vudi ne ( 2'liké protbasd exthibiterS e. gt ildieasly, trit@a Vi saqBrlSjr, loghaRir (ABTHETERS
hon’ nucl eosy fe "o maur SRR TME 16 B tcea PRI bl a2 e (11
-cycl opr opy#o- 51'2’1"“8?1%T§5mf’ﬁ§‘r§%ﬁ FRCERS pyagons. o8- -416b
2", 3" -e][|, 4] dizadtbphiks; ighibjtpes)of the visa} integrpse; nysieptideilike/feyrese tragsgriptasp/C- 120, | MC- 125
and the |ike; pihititpleepatesofsvinad heliket Avaaidopdeaaiactasa inhiditb®reg, €.g9g. tenofovir
and the |ike; g%ﬂgggggﬁdgkuhge TIBO (tetrahydro-imdazo[4,5,1 jKk][1,4]-
benzodi azepi ne-2(1H)-one and thione)-type e.qg.
(S)-8-chlom4,5,6, 7-tetrahydro-5- L L
met hyl - 6- ( gﬁmﬁqugsmewpwp@ﬁ@e pgseny invention with other anti-viral agents
j k111, 4] benzodiwhith prgerdiPdrenkBvetttinaleeyiraBifecaycip aherpaphylictit Effeccof A (a. ani lino
ﬁhte P gl hgﬁelt ?g]mgno mgquegﬂteﬁ;a%&zco%i%ﬁ?cm{agﬁ%Isdesacﬁlc)iedta%oeve i\ ee)mtanh' bitors of

[ pheny : = di.chl.or. - i ke; i nhibi s
trans- activati*i§ gﬁ%%%@lgﬁ%mluglﬂ%fﬁ smpr%ﬁﬁlp’l’ : f'ﬁ??agl?%ofnpg?e fofhf} 5-3335, or REV
i nhi bitors, an@gombieation jcfsen a giffgrentsieotiEh rapliqations The ype of syelf qembingtions j t onavi r,
saqui navi r, 20 omaysedice the ABhgel 8 piven dostehtianal\ant-retrauifel agera which wddllbel 26,
BV~ 232632, VXReatiid dbdi brSicec L0R cbilpa A RhRifageli). T-20, T-1249 and
the |ike; CXCR4 recegéor an %%P'ih% o g?.AND-SIOQ .gn? the Ihke;
i nhibitors of CHEMFFPAA 47enQ é’e, PRI R TRYOR BN OF B scri pt ase

single agent therapies, while minimizing any associated toxicity. These combinations
ruay also increase the efficacy. of the conventional agent without increasing the
25  associated toxicity.

In addition to the above-described combination of the present compounds with another
or other antiretrovirals, the compounds of the present invention may also be
administered in combination with art-known microbicides. They can block the
30 infection by creating a barrier between the pathogen, in this case the Human
Immunodeficiency Virus, and the site at which transmission wili take place, e.g. the
vagina; they can kill or immobilize the pathogen; they can prevent a virus from
replicating once it has infected the cells that line the site of transmission, e.g. the cells
that line the vaginal wall. Examples of microbicides are
35 a) antibodies. Scientists have found ways to isolate antibodies that counteract HIV and
to mass-produce them. Therefore, these HIV antibodies can be combined with the
present compounds of formula (I) to prevent HIV infection.



inhibitors, e.g. tenofovir and the |ike; ribonucleotide reductase
inhibitors, e.g. hydroxyurea and the like. 15 By adm nistering the
conmpounds of the present invention with other anti-viral agents which
target different events in the viral life cycle, the prophylactic effect of
these conpounds can be potentiated. Conbination therapies as descri bed
above may exert a synergistic effect in inhibiting HV replication because
each conponent of the conbination acts on a different site of HV
replication. The use of such conbinations 20 may reduce the dosage of a

gi ven conventional anti-retroviral agent which would be required for a
desired prophylactic effect as conpared2®o when that agent is adm nistered
as a monot hera -DeTéPgeﬁt?an%%G&?AcQ&E.'ﬁ@?ecﬁﬁ %&a&%ﬁﬁfbtdi%[pngé i el bfNCce Lo
single agent thérapies, while mnimzing. any assocl ate foxLC|ty. These
combi nations nmy'irEes gdtherefarsaeuseiiybas giqrpicige and they apbe combias Wil agent

W t hout i ncreasi rpgesennepnipburgls sfdonmatadh to poevens HIY infektivna Bgliniples nf sixch t he
ab?ye-?escrl bled Qﬁﬁgerﬂ%ugﬁfaazn@a][?&%oﬁsﬁﬁﬁ@tan@?mﬁﬁnﬂ?mmm&e@&&fmrb or other
antiretroviral s, e ounds .present. i hvent i may al so be
admnistered in c%lqn%?}aﬁtgpl&oarrfc\%mﬁ?lyﬁw%ommﬁo?ﬁ’% @%ﬁ%ﬁ%@@?““ﬁﬁey can bl ock the
30 infection by cPWHemssentact lsnsspluigns pre equallysuitdhle. pat hogen, in this case the
Human | mmunodef | @oatinge for ¥e eitef trawsedisdidrei.es tdatinga for Wi sichof ddnamisntiossfon Wi | |t ake
place, e.g. the NAGhRAceuiddfebmpitiok,shih 8ffor LAAFPR . Zifed BRARAIAGIEN,; they can
prevent a virus f&ggufggg£lc tlnﬁw%qf% Jtmha§ %E%ected thg}ce.gf that line
the site of transi $5ion, %?’3?"“% & EEIEE F AR MRS Y R & G ™ wal | .
Exanpl es of 14 cr di3ingi Heagoplep e siphated andsplphoastedpolymens gush psiCs51{ave f ound ways to
I sol at e anti bodi gsartapesban); Bre2000, dextrintd sWlpbawed t 0 mass- produce them Therefore,
these H'V anti bpcb\e;s@emapﬁa&M@%M&&ufemamﬁée%wﬁawﬂewﬁ§ of formula
(I') to prevent HIB |r.1l}c gcélqu?sﬁ-%%actb%dgg}; e‘rgq(ﬁptaﬁm%gsdm ulmn%%t ant's. These
conmpounds are abl ég'fk(‘)’cﬂn rup .P e outer srﬁél 5 ) %_/I ruses a‘n_ta“{ herefore are
useful as ni crobiCrEd Tive farelipd atthe Heolpsivptiahiegsmissiqn of HE . peptides 88Y  conpounds
of formula (3). t dcilpeféthepathogiinybefort dey ¢anse.inféetianpl es of such detergents and
surfactants ar &) ANy, esPechil fd? fle 9AaRAO0 Théde cotipbundd & e @Rl s and 5
surfactants that %[§%0 %ﬂ%“&¥m&%¢ﬂhkﬂsﬁﬁﬁgﬁo Srrvt 988 DRastes nd cl eani ng
sol uti ons, contaé%éf ns sof ut| on arelbqua f suf;a%?e. c?y atings for the
site of transm ssTyFPRmpnt és toasidicifordlVturyivebussemen is plkalinppnditaervagitd on of t he
phar maceuti cal cOrpmss tpenalkalie dlring sntdraurse xBowi Iy ed suvivehBge products may

fL event H l\/zci I OM RRkeriRpIE REuIARL benpolndls e alkiiBe Sivireinihe dhak ARBAESHI ON, €. g.
e vagi na

semen can be countered. PH regulators encompass the use of Lactobacillus bacteria
that produce hydrogen peroxide and thereby help to keep the vaginal environment
healthy and acidic. .

25 Inthe compositions of the present invention, one or more or ail of the above-listed
categories of microbicides may be combined with a compound of formula (I). Thus, the
present invention alsc relates to a pharmaceutical composition according to the
invention comprising a compound of formula (I) and further comprising one or more
components wherein the components are selected from antibodies, detergents or

30  surfactants, coatings for the site of administration of the pharmaceutical composition,
peptides, pH regulators. The present invention also relates to a product containing (a) 2
compound of formula (I}, and (b) one or more components selected from antibodies,
detergents or surfactants, coatings for the site of administration of the pharmaceutical
composition, peptides, pH regulators, as a combined preparation for simultaneous,

35 separate or sequential use in HIV infection prevention. The different drugs may be
combined in a single preparation together with pharmaceutically acceptable carriers.



10 lining. Exanples are sul phated and sul phonated pol ynmers such as PC-515
(carrageenan), Pro-2000, dextrin 2 sul phate. d) Peptides. Peptides are snal
protein nolecules that |line every surface of the body, e.g. skin, tongue,

intestinal tract, and they may kill pathogens within mnutes of contact.
Thus, if applied at the site of potential transm ssion of HV, peptides may
15 kill off the pathogens before they cause infection. e) pH regul ators,

especially for the vagi na. These conpounds regul ate the natural acidity of
the vagina making it inhospitable for the H'V. The natural vagi na]
environment is too acidic for HN to suryive, but senen is al kaline and the
vagi na becones nore al kaline during intercourse, allowing HV to survive.
By 20 adnmi ni stahémemhhvm@ukemdsmgomammumdmcﬂb@n@kikaidsﬂahﬁﬁvi ronmant that is

created by seRppg eﬁ gﬁgg B(prsgld%‘% se of
Lact obaci | | us bact erl a that d‘%c psé“r%( an t ere y help to
keep the vagi n&revEhdithespmete ?‘F@Bﬂ Uy e PRt onposi ti ons

of the present enmmnwolmtomnwmmnfcgol hﬁnkalkviuutnhbloadmﬂeiowasoled categori es
of m crobicisdes may be conbined with a conpound of fornmnul a (1) Thus, the

present invent iy on accordlng to
the invention i{gﬁEIQP‘%&L%‘%&&?%P%%&Q%?%W&% urt her conpri si ng
one or nore fHiaetion via sexpal “F&?H&?ﬁl‘ﬁl?dd?@w&tgﬁwﬁfe?om ant i bodi es,
det ergents or m:ﬁw&mp@npomwwgwbﬁgwdahmbtomwﬁsfadm nistration of the
phar maceuti cal pmamsmﬁfaﬁonscaﬁaltuydm&,mwekm@tdeaénebﬁsmnmeev%esent i nvention

al so rel at t rconpound of formula (1), and (b)
one or norgl%co?r%%n ts s&ﬁ%%&%ﬁ]mgﬁ% gyc ies, detergents or surfactants,
coatings for the site of adm nistration of the phar maceuti cal conposition,
peptides, pH r hefollowingTables 1,2 snddlist cropoyndegfdpramladd f or si nul t aneous, 35

separate or sequential use in H'V infection prevention. The different drugs

may be combinggulp a single preparation together with pharnmaceutically
acceptabl e carrTers. -30- The pre enj |n\g}:1t!on relates also to a

phar maceuti cal conposition asrby N ed. N, ei-nabove further conprising a
sperm ci dal conpound. Said conpg i e to prevent at the sane
time conception and H V infeckRton? s &8l e sfergj cides are for exanpl e
nonoxynol - 93 oct oxynol -9, menfegol, benzal koni um 2hl ori de, N docasanol. 5
Al t hough the present invention focuses on the use of the present conpounds
for preventing HV infection via sexual intercourse or related intinmate

contact betweqiromy B R Physical data
No. mp.°C/
(MH+)*
2 2-benzoforanyl - H mp. > 240
21 [ 3-thienyl H mp. 220
3 2-furanyl H mp. 228
28 | 2-thienyl H mp. 235
29 | phenyl H mp. 230
1 | -CH=CH-CN H mp. 245, (B)
30 __| 24-dichlorophenyl H (460)
31 2-benzo{bjthienyl H (448)
32 1 1-naphthalenyl H {442)
33 | 3-chlorophenyl H (426)
34 | 3-acetylphenyl H (434)
35 | 3-methylphenyl H (406)
36 | 2-naphthalenyl H (442)
37 | 4-chlorophenyl H (426)




partners, the present conmpounds may al so be used as inhibitory agents for
the prevention of infections caused by other viruses which depend on
simlar reverse 10 transcriptases for obligatory events in their life cycle.
The following Tables 1, 2 and 3 list conpounds of forrmula (I). Table 1 H a
NH R3 N15 N Conmp R3 R4 Physical data No. np.C/ 2 2-benzofaran | Hm>
240 21 3-thienyl Hg!'2.220 3 2-furanyl H np.228 28 2-thienyl HM 235 29
phenyl Hm .230 1 -CH=CH-CN HmP 245, (f?)_ 3 0 2,4 dichlorophenyl -__ -
H (460) - 31 2-benzo[b]Jthienyl H (448) 32 1-na hthalen 1 H (442) 33

3chl orophenyl H (426) 34 3-ace 1 hen 1 H (434) 35 3-neth 1 hen 1 H (406)
36 2-na hthalen | H (442) 37 4-chlor HHn H (426) -31- Conp R3 Ra Physi cal

data No. np. ﬂ (38 4-nethohenTtH<(422r394-rethylthio hen | H
(438) r-t Comp R® R Physical data
No. mp.°C/
(MH+)*
38 | 4-methoxyphenyl H (422)
39 | 4-methyithiophenyl H (438)
40 ¥4C3%fwm H
19 zj\-D H mp.220
8 | -C(=N-OH)-CH(CH.), H mp. 156
20 J:O H mp. 205
il
27 T\@ H mp. 193

41 m H mp. 200

oH _

42 ’Y\O 51 mp.155

N

nd
8| ) H mp. 110
£
w| TO H o |mp 110
Be~C
45 | -C(=N-OH)-CH, H mp.135
o -C(=N-0-CH3)-CH{CHa,); H mp. 185
3
“I w/(i:l!
46 O/_crN H mp. 164
47 -CH;-N(CHTC}‘L)z H mp. 150
N
48 | TN _p H mp. 85

15 J’\fi\@-F H {461)
49 ’VﬁD H w9

50 &iQo‘j H (487)
51 ’rv/ﬁ,@:j H 493)




40 }--cson H 19 } Hnp.220 8 -C(=N-OH)-CH(CH3)2 H m .

}Y- H np.193 41 H np.200 OH 42 n6""
RIOO0'N45 -C=NOH)-CH3 Hmp.135 9 -C =N-0-CH, -CH(C H MR 185 CH3 46

(Y--C, " Hnp.164 47 -CHN(CH2-CH3)2 H np.150 48 _ f Hnp. 85 15 H
(461) 49 H (449) 50 H (487) 51 H (493) -32- Conp R3 Ha Physi cal
mp :C/ +* 5219 ca, H(473) 53 H (443) | 54 H (446) 55 'ra H (449)
(521) 57 H (457) 6 -CH,-N CH3 z-CHz-N CH3h H (430) 58 H (506)
~32.
Cmmlk; R Physical data
No. mp.°C/
MH+)*
52 "\‘XOAW, H (473)
53 kﬁ@ H (443)
s
54 f\%j H (446)
55 "\’ﬁg H @9
56 J‘\’ﬁQ—m H (521)
N 3
57 H\J\Cf @57
6 “CH;-N(CH;)-CH,-CH;-N(CHs), (430)
58 H 506
et = (506)
CH,
59 | K jrem H  |@2®)
60 |~ o H |63
61 | ™) H (504)
62 | v O H (503)
63 H 472)
fﬁéii
= -
& | U‘Q H 491)
| 65 | -CH,-N(CH)-CHy-CH, CH,-CH, H (415)
66 | ¢~ e H (442)
ST
67 Q (410)
BC
68 | -CH,N(CH:)-CH, CH,-CHs H (401)
o | 0 H  |(99)

156 20 H np. 205 27

H np. 155 430 H np. 110 44 H np. 110

data No.

56 H



59 "~Orca> H (428) 60 H (532) 61~ L!" H (504) 62H (503) 63 H (472) 64
'C-"-- H(491)-.__ ----- 65 - CH2- NCH - CH3- CHz- CHz-CH3 H (415 66 < N-ca, H
(442) 67 H (410) a 68 -CHr-N CH3 z-CH -CH3 H (401) 69 _"“o Hj(399) -33-
Conp R3 Ro Physical data No. np.C/ (AM¥)* 70 H (396) 71

-CH2- N(CH2-CHs-O-CH3 H (461) 72 '~H3 H (485) 73 13 H (456) 74 H (492) 75
-CHrN(CH3)-CH, -CH2-CN H (412) 76 "~' H (443) «cx, 77 -0 H (397) 78 ~,'~C
H (417) 79 H (464) 80 -CB2-NH CHrCH2N(CH -CH3 2 H np, 105 81 H np.240 82
H np.170 24 -CH2-CH2-CN H m p. 208 83 H np.>250C 14 H np. 158

33.
Comp R R Physical data
No. mp.°C/
(MEH+?*
0 | ¥ H (396)
71| -CHN(CH,CH,-O-CHy), H (461)
72 ‘(\glo/\% H (485)
fﬂs
73 kaCH H (456)
T
74 ”'f‘\_)'-D H (492)
75 | -CHyN(CH))-CH, CH,CN H (412)
e
76 | ¥ H (443)
’L{;ﬁ
77 | ¥ H (397)
78 | ¥y B @17)
e
79 H (464)
80 | -CH,NH-CH,CH,-N(CH,-CHy); H mp, 105
81 ‘J\m H mp. 240

H
82 g);':‘j H mp. 170

24 | -CHACHCN H mp. 208

‘ 83 x’\ﬁp H mp.>250°C

i4 N% H mp.158

84 | -C(CH)=CH-CN H mp.224°C (E)

18 | -CH(OH)-CH,-CN H mp.252°C
85 | w™ L (474)

0y 5
36 ﬁ’/\{“j(o H (473)




14 -C(913) CHHCN H __ np.224C (E) 18 -CHOH)-CHrCN H' m.25p 2C 85 “tip" H

(474) 86 H (473) -34- Conp H3 R4 Physical data No. np.C | OR 87 H (426)
CH 88 H (424) "4~ 89 H (446) N N 90 4 H (397) H3 CH3 91 H (438) 92 H
(438) 93 H (410) 94 ~~ LLull 1 H (410) 95 H (478) A~ 96 H (473) 103
--CH~(CH~~ _H . 201C (E 11 -CH=C CH, -CN H pp_- 246C 10 -CH CECN H m p.
258C Z) 4 -CH2-CN H 17 f<cA, H np.110C 97 c¢"3 H np.240C 16 yorsN H

np. >250C N-'M 7 CH2- O CH2-CH2-CN H m >2b0 NOS m . 268

34-
Comp R R Physical data
No. ’ mp.°C/
(MBH*
OH
87 L‘-"\é‘» H (426)
=N
° CH,
8 | o~ H e
'1'/\
89 );K H (446)
N N
o0 | vy H 697
9N | yy H (438)
% |\~ H (438)
93 | %y H (410)
o4 | WY H (410)

95 "»’D/& “ H @18)
Hyf
‘1'/'\
9 O):.\>
N

H “73)

103 | -CH=C(CH:}CN H mp. 201°C (E)
11 | -CH=C(CH;)}-CN H mp. 246°C (Z)
10 | -CH=CH-CN H mp. 258°C (Z)

LA -CH~ N H
17 ‘K IS ’Eﬁj H 10p.110°C

97 Kf’N CHy H mp.240°C

16 \u’°Ys“ H mp.>250°C
-CH,-0-CH,-CH,-CN H m£>260
4-thiomorpholinyl -NO2 mp. 268

98 | 4-morpholinyl -NO; mp. 210




5 4 thiono I

m98 4-no holm1l -NO2 -.210 -35- Conp R3 Physical data
No. nmp.C/

ho I

(Mb+ * 22 1-piperidinyl -NO2 M). 252 23 17pdinyl -NH2 np. 2 12
H - C( CH3) =CH- CN (8(381) 13 H-C(CH =CHCN ( (381) 127 -N(CH3)1 H m p.
228C 123 -C(=0 2-CN H mp. 150C 116 H (463) 128Np H (480) 129 H (452) O
130 -CH=N-NH-C(=0)-CH3 H (400) 131 -CH=N-NH =0 -CH2-CN H (425) Ja M 132 H
(468) 0 115 -C(=O -NH-CH H (373) 134 -C(=O-N(CH3)2 H (387) r135
-C(=0)-N(CH3 -C ,-CH3 H (401) 6 -C(=0O)- N(CH2 CH3 H (415) 7
-C(=0) - NH CH2-CH3 H (387) _C=ONHCH2-CN H (398) 9 -C(=0) - N(CH3) - CH2-CN H

---- (412) 140 .C(=Q.x- H (39?) 141 _C( 0)-NH CH2 CH=CH2 H _.. _.5399)
142 - ( O) NH— CH(CH3)2 H (401) - 143 N[-8H2-CH(CH3)J2 H ny. 238C 144
-CH2-CH( 2 & H0E—166—CH=CcEN~—CH6) G(C‘HS;F'} H-(E5)— . 193C
mp | p3 r Physical data
No. mp.°C/
(MH-+)*
22 | l-piperidinyl -NO, mp. 252
23 | l-piperidinyl -NH; . 262
12 tH -C(CHy=CH-CN |(B) (381)
13 |H -C(CH;)=CH-CN |(Z) (381)
127 | -N(CH;): H mp. 228°C
123 1 -C{=0)-CH,-CN H mp. 150°C
116 H (463)
W
128 ﬁI/CL H (430)
o "
v
129 ,_(=N' ! H (452)
130 | -CH=N-NH-C(=0)-CH, H (400)
131 | -CH=N-NH-C(=0)-CH,-CN H (425)
132 ,{=N’ H/D H (468)
115 | -C(=0)-NH-CH; H {373)
134 | -C(=0)-N(CH), H (387
135 | -C(=0)N(CH,)-CH,-CH, H o1)
136 | -C(=0)N(CH,-CHa); H (415)
137 | =0} NH-CH,CH, H (387)
138 | -C(=0)-NH-CH,-CN H (398)
| 139 | -C(=0)-N(CHy)-CH,CN H (412)
140 | -C(=0)NH.CHy C=CH _ |, ®  em
141 | CeONHCH,CH-CH, | . H _ |0%9)
142 | -C(=0)-NH-CH{CHz), H (401)
143 | N[CH,CH(CHy.)» H mp. 238°C
144 | -CH,-CH(CN), H mp. 160°C
106 | -CH=C(CN)-C(=0)-C(CHy), H (E), mp. 193°C
145 2_/‘@ H (B), mp. 229°C




145 H (E), np. 229C -36- Conp R3 Ha Physical data No. mp.C/ (M#)# 146 H
(2), nmp. 258C 147 -CH=C(CN)-CHzZ-CN H 0--8a/l2) 406 148 CH -CH =CH CN H ),
mp. 173C 149 CH CH3 =CHCN H . 132C 150 -C CH CH3 =CH CN H ( T2. 1320C

151 -CH=C CH H . 246C 152 -CH=C(CH -CN H .201C 153 -CH )-CN H mv. 187C
124 -C(Cl -CH CN H 154 - CH=CH C(=0 N(CH3) - CHrCN H 112 - CH=CH C(=0 N(CH 2 H
.>264C 155 H (E), np.156C 156 <,t 1C H (B), np. 168C 157 H (E), >265C

158 - CHECH- C(=0 NCH -CH -CFl H (E), np.>260C 114 - CHCH C(=0) - N( CH3) - ( CHR)

rCNH(B), Te 168C 159 -CH=CH =0)-N(CH2-01, 2 H. 249C 160
-C(CH3)=C(CH3)-CN H (E) 107 _CH=CH O --- H PLIR-250C 161 -CH-CHBr H pp.
248C 111 -CH - C(Br)2 H np. 223C 12236 (E), nmp. 120C 162 H (E)' np.
>260C 163 H nj C 37- Conp R3 R Phygical R?Fata P%?s‘icaf@dta /
No. mp.°C /
MHEH*
146 %—’_C} H (Z), mp. 258°C
(Z/B=88/12)
147 =C\ H
-CH=C(CN)-CHCN (406)
148 | -C(CH,-CHy)=CH-CN H (E), mp. 173°C
149 | -C(CH(CH,),)=CH-CN H (E), mp. 132°C
150 | -C{CH(CH,),)=CH-CN H (Z), mp. 132°C
151 | -CH=C(CH,;)}-CN H (Z), mp. 246°C
152 | -CB=C(CH,)-CN H (B}, mp. 201°C
153 | -CHCH(CH:)-CN H mp. 187°C
124 | -C(C)=CH-CN H
154 | -CH=CH-C(=0)-N(CH,)-CH,-CN H E
112 | -CH=CH-C(=0)-N(CH), H (E), mp.>264°C
[ y-cHy
155 “‘\)H:H H (B), mp. 156°C
&T
S
156 N H (E), mp. 168°C
\:.\y:
D
157 | Ty H (B), mp.>265°C
0
158 °CH=CH-C(=0)~N@H3)-CH2~C\H:3 H @), mp>260°C
114 |-CH=CH-C(=0)-N(CH;)-(CHz) -CN H B), mp. 168°C
159 | CH=CH-C(=0)-N(CH,-CH3); H B), mp. 249°C
160 | -C(CH;)=C(CH,;)-CN H {E)
197 | CH=CHCl e H @), mp. 250°C
| 161 | CH=CHBr = __ H __ [(@.mp. 248°C
111 { -CH=C(Br), H mp. 223°C
122 ?‘IO H (E), mp. 120°C
162 }_/‘Q‘ H ®, mp.
>260°C
163 §_/—©' H mp. 128°C




+* 164 H np. 104C 125 3 tou H 104 31 H 165 H np.112C 166 f H np.194C 167
H np. 191C 126 fcN H np. >260C 168 -CH22-Of/-Cl112-CH3 H m ). 201C 117 H
-N(CH3 z .132C 120 -CH=C(CN)2 H 253 CH=CH C(=0 NH2 H (E) 254
-CH=CHC(=ONH2 H (E HO * (MN defines the mass of the protonated conpound;
It was determined with a M croMass spectroneter equi pped with an

el ectrospray probe with a quadripolar analyser. 5 Table 2. H3 ~ p R3 / CH
N3 N Conp R3 R3 Physical data No. m.C (MH)* 25 .CH=CH CN H Lnp. 99
-CH2-CN H mp. 184C 100 -CH2-N(CH2-CH H .172 C -38- Canp R3 R Physi cal
data No. m.*C (MH * 102 -CFl 2-CN HmR 224C 101 N(CH3 2-CH3-CN H

np. 196C 26 -CHCHCN CH3 mp. 195C 169-=0) N CH -cH3 H np. 172C 170 CH3-N
CH3 -CHCN H

Comp R R Physical data
No. mp.°C/
(MH+)*
J.F
164 \“"\O H mp. 104°C
OH
125 | N H
104 ”\{}j H
JJ'
165 m H mp. 112°C
A_® '
166 Sﬁ H mp. 194°C
167 Q_fQ—s N H mp. 191°C
126 | ™ H  [mp.>260°C
168 -CH2-0~CH2-CH3 H mLZOl"C
17 |= N(CHs); _|mp.132°C
120 | -CH=C(CN), H
253 | -CH=CH-C(=O)NH, H ®
254 | -CH=CH-C(=O)NH, H ) HQ!

* (MH") defines the mass of the protonated compound; it was determined with a
MicroMass spectrometer equipped with an electrospray probe with a quadripolar

analyser.
5 Table 2:
O
3
R \\*\N
Comp R R! Physical data
No. mp.°C / (MH+)*
25 ({-CH=CH-CN H |mp. 256°C
59 |-CH,-CN H {mp. 184°C
100 'CHz-N(CHz—CIgb H mp. 172°C




171 H (398)

=N-CN H nip. 254C 175 2-furan 1 CH3 .

177 -CH=CH Br

HZ),
CH3)-CN H 179 - CFl =C(

nip. 169C 110 -CH=C -CN H (E),
y H(E)

CH3 H) 3 180 f'

) 4 182 -CH=CH =0 - NH CH2- CHr N(CH3 2 H (E 427

“NH- CHr Cl 1r CHr O- CH3 H 458 184 - CH=CH C(
-CH:CH-C(:O)-NH-CHrCHZ-CN H (B) 439)

- CHr N(

- CHECH [

(E) (444)
(E) (491)

194 - CH CH CH2
- CH=CH- CHHH2- -

H (E) (471)

=0 -NHCH -CH3 H (E) (414)
191 - CH=CHI - cC(=0) - NH-CH(CI—I3)32gH(B)(428)

e,

-39-

186 H (E)(468)
188 -CH=CH C(=0 -NH-(CH -O-CH -CH3 H (E)(472)
=0 -NH CH2-CH O-CH3 H
,r~f Hn ~N H

190_ - CH=CH C(

172 H np. 158C 173 -CH N(CH - CHr CHrN CH3 H .
178C 118 }

192

196C 174 - CH2- NCH
H 164C 176 CH3
ni p. 254C 178 -CH=C )
181 -CH=CH =0 NHc c)oro 1 H
r183 - CH=CH C(=0

=0) - NH- CH2- CH( CH3h H 2442)
187 =CH C =0 - NH- CHr CH

mp. 188C

185
189

RB R Physical data No.

93 H (E) (444)

] 3CH -CH -CN H (EX439) 1951" H (B)(483) 196
e ACH Q- CH3) 2 _H (F) (488) 197 1 ) mp°C/MBH*E) (476)
102 |-CH,CH,CN H |mp. 224°C
101 |-CH;-N(CH,)-CH,-CH, CN H |mp.196°C
26 |-CH=CH-CN CH; |mp. 195°C
169 |-C(=0)-N(CH,-CH)), H [mp. 172°C
170 |-CHN(CHy)-CHyCN H
17 |2 @ H |(398)
172 z—G H |mp.158°C
173 |-CH, N(CH,)-CH,-CH,-N(CHs), H |mp. 196°C
174 |-CH-N(CHy)-CH=N-CN H |mp.254°C
175 |2-furanyl CH; |mp. 178°C
s || H |164°C
176 t-G CH; |mp. 188°C
177 |-CH=CH-Br H |@), mp. 169°C
110 |-CH=C(F)-CN H_|®E), mp. 254°C
178 |-CH=C(CH,)-CN H |@
179 |-CH=C(CHy)-CN H |®
s
180 \»’\(‘“\/@ H |®
181 |-CH=CH-C(=0)-NH-cyclopropyl H |(B){426)
182 _|-CH=CH-C(=0)-NH-CH,-CH,"N(CH,), H_|®) @27
183 |-CH=CH-C(=0)-NH-CH,-CH;-CH,-O-CH, H |®)@458)
184 |-CH=CH-C(=0)-NH-CH,-CH(CHz), H |®@42) _
185 -CH=CH-C(=O)-NH~CH2-CH2-CN H (E)439)
J_r H
186 | 7)) H |@)4e8)
187 }CH=CH-C(=0)-NH-CH,-CH-CH,N(CHy), | H |E)}471)
188 |-CH=CH-C(=0)-NH-(CH,)s-O-CH,-CH, H_ |47
189 |-CH=CH-C(=0)-NH-CH,-CH, H [®)d14)
190 |-CH=CH-C(=0)-NH-CH,-CH;-0-CH, H |B)444)
191 |-CH=CH-C(=0)-NH-CH(CH}), H _|Ex428)
Hy
192 J:W,CCN H |(E)491)




198 - CH=CH CHrN CH3>CH CH -CH H (E) (428) 199 - CH=CH CHrN CH3)4CH2 N CH2- CH3
H (E)(485) 200 -CH CH CHrN(CH2- CH3)-CH H (E) (414) 201

- CH=CH- CH2- N( CH2- CHr CH3 2 H 456) 202 4CH=CH CH27N( CH3) 4CHr CH2- CH2- CH3 H
(Ex442) 203 H (EX438) 204 H (E)(442) 205 H (E)(455) 206 - CH=CH CH2- N( be
|)-CH2-CHrN CH )2 H (E)(533) 207 -CH=CH CH2-N CH3)z H (E)(457) 208
~CH=CH-CHrN(iso m1)2 H (E) (456 121 -CH=CH C=0)-NH2 H 209 H (E), np. 116C
210 0 H (B), np. 254C 211 CH=CH C(=0)-N(CH3) CHa2 OH H niy. 222C_ 212

- CH=CH C(=0) - N(CH3) - C112-CN H (E), np. 198C 213 -C(CH3 - -CN H (E) 214 -CH
CH C(=0) - N(CH3) - CHr CH2-CN H (E), m p. 204C 215 - CH=CH C(=O) - N(CI-B)-CHZ-CI—B
H (E), nip.211C 216 H (B), np. 246C 21B-- CH=CH C(=0) - N(CH2-CH3)2 H (E), m

.226C -40- Con R3Ri ﬁ'ﬂyoﬁbal tat-a—MNo—m— G+ AH— _21—1_8 H—{ S) np. 196C
219 - CH=CH- C( =[fem(gH3 H . 225C 220 - CH=C( ClﬁlH . Hlgsical dagg |- cH=CH- O H ),
rap. 108 - CH=CHNGL [H . 165C 221 - CH=C3- C( =0)|- NH- [Chip.°&l/ (NBI#)*rjap. 222
-CH=CH C(=0) - N CH2-[GEr0-CHR) 2 H (E), nip. 159C_ 2p3 A~H(E) nip. 208C 224
H (E), nip. 208d%3 JMC -N(Gi 3 - CHr CH2YEHBEE H . 212C

194 |-CH=CH-CH,-N(CH;)-CH,-CH,-CN H [E)439)
195 "'r\—_—.\,OENH, H |(B)483)
196 -CH:CH—CH;—NICH;—CHQ-O-‘CH-;)Q H (B)(48§)
197 | Zmiie H |®)476)
198 |-CH=CH-CH,-N(CHy)-CH,-CH,-CH, H {(B)(428)
199 |-CH=CH-CH,-N(CHy)-CH-CH,N(CH,CH;),| H |E)485)
200 |-CH=CH-CH,-N(CH,-CH\)-CH, H [{EX414)
201 |-CH=CH-CH,-N(CH,-CH,-CHs), H |®y456)
202 —CH=CH-CH1"N(CH3)-CH2-CH2—CH2-CH3 H (E)(MZ)
| 203 IK=\,r{:} H |Exa38)
204 | S ¥ H @)
205 x\,\__/w—cu: H |EX455)
206 |-CH=CH-CH,-N(benzyl}-CH,-CH,-N(CH,), H |E)533)
207 |-CH=CH-CH,-N(CH,). H [{EX457)
208 |-CH=CH-CH,-N(isopropyl), H (E)456)
121 |-CH=CH-C(=0)-NH, H [E)
209 Ir\‘ﬁ(‘(] H |@®,mp. 116°C
[0]
210 H\"Yiuj H 254°C
I I Q"_‘.%H e ai)_’Tp' —
211 |-CH=CH-((=0)-N(CH;)-CH,-CH,-OH H _|®), mp. 222°C
212 |-CH=CH-C(=0)-N{(CH,)-CH,-CN H {(E), mp. 198°C
213 |-C(CHy)=CH-CN H_|®
214 |-CH=CH-C(=0)N(CH;)-CH,-CH,-CN H |(E), mp. 204°C
215 |-CH=CH-C(=0)-N{CH;)-CH,-CH, H [E), mp.211°C
FARRY
216 | \f\g“\_/" H |(B), mp. 246°C
217 |-CH=CH-C(=0)-N(CH-CH,), H {(E), mp. 226°C




225 CH (CH -CH -C H nip. 154C 226 2-furanyl Hnip. 162C 255 -CH=CH- CN H (E
* (MH) defines the nass of the protonated conpound; it was determned with
a McrolMass spectroneter equipped with an el ectrospray probe with a

guadri polar analyser. 5 Table 3: 4. H XYN R3 Raroi NI / ~N ComR3 R4s
11;b X Physical data p np.C No. 227 -CH2-CHrCN CH3 H -NH . 186C 228
-CHN(CH3)-CH2-CN CH3 H -NH p. 138C 229 -CH=C(CH3)-CN CH3 H -NH m . 190-C
230 -CH=CH-CN CH3 H -0- .254C 231 -CH CH3 H -0- .150C 232 -C H=CH CN CR3
H-O H, . 234C 105 -CH2-0-CH2 3 CH3 H -0- m.140-C -41- Com R3 R42 X1
Physical data p nmp.C No. 233 -CH=C Clé%)-CNCHB C -NH mp. 214C 234
-CH2-CH2-CN CH3 H -0- MP. 199C 235 - H(CH3- CHr CNCH3H-0-m

.195C 236 - CfECHCH3 O3 H-0- rap. 237 - GRS H >264C . 238
" CH2-CN CH3 O %@{Ep. 184C . R Phyliaiaka |
No. mp.°C / (MH+)*
218 "V\!)’O H |®),mp. 196°C
219 |-CH=CH.C(=0)-N(CH:), H [®),mp.225°C
220 |-CH=C(CN)-CH,CN H |@,mp. 195°C
109 |-CH=CH-Cl H |(®),mp.200°C
108 |-cH=CHCI H |, mp. 165°C
221 |-CH=CH.C(=0)-NH-CH, H |®),mp. 260°C
222 |-CH=CH-C(=0)-N(CHy-CH,-0-CH,), H _|®), mp. 158°C
223 ’J\o’\g'\_ﬁ H |(B), mp. 208°C
ol
A o
24 | O H  |(8), mp.208°C
113 |-CH=CH-C(=0)-N(CH:)-CH,CH,CH,CH; | H |®), mp.212°C
225 | -CH,-N(CH,-CH,-CN), H_|mp. 154°C
226 |2-furanyl . H [mp. 162°C
255 |-CH=CH-CN H {®

* (MH") defines the mass of the protonated compound; it was determined with a
MicroMass spectrometer equipped with an electrospray probe with a quaddpolar

analyser.

5 Table3:

4a
Jéfﬁ* L
N

Com | ps R® R® X' | Physical data
P mp.°C
No.
227 |-CH-CHyCN CH, H -NH |mp, 186°C
228 |-CH,-N(CH;)-CH-CN CH; H -NH |mp. 138°C
229 |-CH=C(CH;)-CN CH; H -NH imp. 190°C
230 |-CH=CH-CN CH, H -0- [(8), mp. 254°C
231 |-CH=C(CH3)-CN CH, H -0-  |mp. 150°C
232 |-C(CH,)=CH-CN CH, H -O-_ |(B), mp. 234°C
105 |-CH,-0-CH,-CH, CH, H -0-_lmp. 140°C




239 - CH=CH CN CH3 2-furanyl
-NH 240 CH3 C

2-furanyl
CH3 Br

-NCH - CH2- CH2-
245 - CH=ECH- CN H - OCH3 -NH (H),

(B),

“NH )

CN CH3 d

rup 175C 119 - CH~(CN) - CH2- CN CH3

nip. 214C 247 -CH=C(CH -CN CH3 Br

-NH (B) 30%2) 70%

-NH rap. 2490C 7JP.=50/50 241 -CH3-N
-NH np. 148C 242 -CH=CH CN H i sopropyl
-NH mp. 85C 244 -CH=CH-CN H Br -NH (E),

-CH4 CHr CN
243 - CFI
m p. 270C

nip. 258C 246 - C(CH3)=C(C 13)-CN CH3 H -0-
“NH m .212C 248 - CH=CH CN CH3 Br

-NH . 250C 249 -CH=C(dia -CN H-OCH3 -NH nip. 166C 250 -CH=C CH3 -CN H Br

-NH ni p.186C 251 -CH2-CHrCN H -OCH3 -NH rap. 252 -CH2- O CH2- CH2-CN
» 258C Phar macol ogi cal

-NH . 168C 1

33 -CH=CH-CN CH3 C

“NH ),

H d
exanpl e A)

In vitro nodels to test the ablllty of 4ierrpounds to prevent H V infection

vi a sexual 5rrmrercourse—or—retated—int n% e—qgont o.L,L Het-ween
order to denoffé®gte the ability [« the plesent SO nplobhydical data
infection vijaps¢xual intercourselor re¢lated intimtle capract
partners, the|gppounds of forrrua(l arete#ted in the foll
AR 2 V7 S M NI N NS e P25
for interstit EREF G aFE—ead| =4 4
HIV transni ss|23f |-€HeECHA@or t ant L nl9% at brs Bf t he -@mmimpeloscespd
I VO- DC wer ¢ ggsj@{ddls)dﬂpcﬂl tro" jomel $ toygtest the engt | of
i nfection via our se relateg 1 nifi mAT e CO ct

238 —Eﬁr'c}i@n\ Theai H3 J_nn{ o LI /o }?v hl%i';g [
partners. 51 tT ot —&)— e HONoyt C—1 v -t ot
pre-i ncubat ed_%'?' £H:EECN ormound_afC® or ful aH(1) | OV shE)cmpnpastieg
m xture of vila3s|endeN est conpounfEHsi m €&C arjeraddeq. 1gzed i1
hours at 37 C;,de‘ -Eﬁ—cﬁ echop_, cqﬁjhs a'r_f_\fumﬁe (_j;bﬁ:l_t (ﬁﬁq%,ﬁ{a@
aut ol ogous CO (g s CULIN P LS .S A o I e e

119 m:(:(cmm,bn 5| 2foranyl | ONH

240 ‘L_\__O ca, - -NH |mp. 248°C

Z/B=50/50
241 [-CH.-N(CH,)-CH.-CH,CN  |{CHs Br -NH |mp. 148°C
30

242 (-CH=CH-CN H isopropyl | -NH ,(Eb %@

243 |-CHN(CH,)-CH-CH,CN _ |CHs Cl -NH {mp. 85°C

244 |-CH=CH-CN H Br -NH_|(B), mp. 270°C

245 |-CH=CH-CN H -OCH; -NH _{(E), mp. 258°C

246 |-C(CH;)=C(CH:)-CN CH; H -0- | (B), mp. 214°C

247 }-CH=C(CH,)-CN CH; Br -NH |mp. 212°C

248 {-CH=CH-CN CH, Br -NH | (), mp. 250°C

249 |-CH=C(CH)-CN H -OCH; -NH _{mp. 166°C

250 |-CH=C(CH,)-CN H Br -NH |mp. 186°C

251 |-CH,-CH-CN H -OCH; -NH |mp. 228°C

252 |-CH,-0-CH,CH,-CN H Cl -NH_ jmp. 168°C

133 |-CH=CH-CN CH; Cl -NH | (B), rop, 258°C
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A} In vitre models 1o test the ability of compounds to prevent HIV infection via sexual
intercourse or related intimate contact between partners.
In order to demonstrate the ability of the present compounds to prevent HIV infection
via sexual intercourse or related intimate contact between partners, the compounds of
formula (I) are tested in the following test. Immature monocyte derived dendritic cells
(inmnmMO-DC) represent a good model for interstitial dendritic cells, which are early




10 conpound is re-added and remai ns present during 14 days of primary
culture, after which cells are extensively washed and PHA/IL -2 stinul ated
bl asts are added (secondary culture, no test compound present). )
Supernatants are analysed in ELISA during primary and secondary culture. To
determ ne antiviral activity, the test conpound concentration able to
suppress 50% of the viral replication at the end of the 15 primary cultures
(EC50) is nmeasured. Additionally, cells are harvested after 3 weeks of
secondary culture and anal ysed for the presence of HV proviral DNA (PCR),

to check for sterilisation and exclude viral rescue. In vitro nodel b) (24
hour infection ex rinent) 20 Monocyte-d2rived dendritic cells (MO>DC) were

co-cultured w t@‘ gégg&y ﬁﬁ%gi%ﬂ‘?}%ﬁ’mm'ﬁﬁ&ﬁ‘g }c%%%ﬁlﬂhv strain Ba-L at a

multiplicity o I on on of test conpound
was added at t‘ﬁﬂ""ﬂsF °§Ff‘ s waTs useAdn & visoy mpdefs to tesbie pEYentionsf ot o5 wer e
washed 3 ti nesHMiulettion vinprsual ihtesgoursd oraglated intimatevasthnt between pictnamsd nedi um

(wi thout test conpound) was added. Half of the nediumwas refreshed tw ce a

week. 25 Cu;tu;gm%#ggé qgt ants were harvested after 7 and 14 days of culture.
After 14 d were washed 3 tinmes and PHA/ | L-2 stinul ated PBMC

wer e added forq@m%%t@ﬁﬁaﬁymar%sé’et‘W“W&m%ﬁo‘vW°rf?fg’lé\ﬁ@ Duri ng
secondary cul t (mseompaind). F6 the mixturerefdirunandiest compoved iredMOIDC ere witlek | y (12

rredlk umfvv'thou;ndt@a;ateemwﬂmm°c8u&@flﬂ§&tﬁgto§nsvﬁ@sﬂfea%mmd ?fter 1 ﬁnd 2
weeks of secon S r ure, cells
were al so harvested %bgﬂmanaﬁégl%sﬁﬁ uperna(?bcf%&enfg %/tlogl ysed in ELI SA
for the prd@entapgmd FII“Va GopbApe peamaingREseet iotingg 4 dppsiohpiAnLl e @E¥ndar y cul ture.
After 7 days oﬂhlq:irqellmgpxcmdl\telyrveﬁhedmﬂd’l-mrhhmﬁlawmststmdw positive in ELISA
f7 05 35 C?”DOUn@eogflﬁryfcﬁlﬁué}ﬁﬁkﬁ@%rﬁp%hﬂd?ﬁimﬁ)aaﬁﬂeﬂﬂmﬁ& 28hohfYsLA@PEIIOA 100 Em Sﬁf]ger
ays of pri ive in or
conmpound 255 f{l)@ g%&%bl gwgggm@%n’r%ﬂ E%v&ﬁ%%?‘&ﬂ{ %%%I -43- In vitro
nodel c) (stan®: ﬁ?“é?i‘f‘i‘ti?ﬁ Féh{o%‘ﬁ/ﬂ}? il ! EP@P‘WQ’GC%?THH tic cells
(MO-DC) wed? immmﬁc@)hwa@wﬁt@mwy’CdbmmhmpntedaWSSi-teclaloﬁ Ba-L at a
multiplicity oiecdnuirfe&ﬂm@mmskdﬁfm&&és%nceAmeprbmﬁmAmmR t®ctefd | s were

washed 6 tines 6 BCS at 400.000 cells/m . Autol ogous
CD4A(+) T cell sfoag%ggaﬁﬁﬁrjl g’% %ammgtthe | ynphocyte fraction of the sane

elutration as the NDDC and used at a concentration of 2X 106 cells/ni
((ratio MO DQn el D) €24 ection experiment

20 Monocyte-derived dendritic cells (MO-DC) were co-cultured with autologous T4 cells
and infected with HIV strain Ba-L at a multiplicity of infection (MOY) of 107, A serial
dilution of test compound was added at the time of infection. After 24 hours, 96-well
plates were washed 3 times (test compound and free virus washed away) and medium
(without test compound) was added. Half of the medium was refreshed twice a week.

25  Culture supernatants were harvested after 7 and 14 days of culture. After 14 days,
cultures were washed 3 times and PHA/IL-2 stimulated PBMC were added for a
secondary culture to check for viral rescue. During secondary culture, half of the
medinm was refreshed twice weekly (IL-2 medium, without test compound).
Supernatants were harvested after 1 and 2 weeks of secondary culture, After 2 weeks

30  of secondary culture, cells were also harvested for PCR analysis.

Supernatants were analysed in ELISA for the presence of HIV proviral DNA during
primary and secondary culture.

After 7 days of primary culture, none out of 6 cups tested positive in ELISA for

35  compound 230 for concentrations ranging from 10,000 to 100 nM. After 7 days of
primary culture, none out of 6 cups tested positive in ELISA for compound 255 for
concentrations ranging from 10,000 to 10 nM.



A serial dilution of a conmpound of formula (1) (test conpound) was added to
the MODC/ 10 CD4(+) T cell co-cultures. Each experinent was done in
96-wel |l plates, in which each cup contained 501 of MO-DC, 501 of CD4(+) T
cells and 100l of test conpound. Half of the culture nedium wth test
conmpound, was refreshed tw ce weekly, during 14 days. Supernatants were
anal ysed by ELI SA after 14 days of culture for the presence of HV
antigens. To determne antiviral activity, the test conpound concentration
able to 15 suppress 50% of the viral replication at the end of the primry
cultures (EC50) was neasured. B) |Imune suppressive activity of the present
conpounds tested in M xed Leucocyte ChHiture (M.C) 20 The conpounds of
formula (1) were tested for their imrune-suppressive activity (defined as
| SCSO val ue) ipn. a cl ﬁs' al i.n which gonocyt e-derived dendritic cells

( MO- DO) mre@%ﬁ%@éﬁ%ﬂﬁﬁ@%ﬁw ST IEfdgeni c CD4(+) T cells as
responders. A Mprogyte-daniveddendsitic epfls NQDCY werp iaaigd {or3 hensioith theo t he MO- DO/
CD4(+) T cell ménototid MiVasain B2E aldf ingiiplibitydtd jtectidn (MO o€, AtRdidtbetidh, [ met hyl - 31
- Thym di ne YSec ke hydsRec?ftfifls MRl rdonddiilea i Y0k BES 3t 4050 dynfest ed af ter 7
hours. Anal y5|(§ &as d@‘g %I’o cqﬁgn sCl ntillatli gir%f coytgt er. The i mune
suppr essi ve coAUEMPSPER | 5 P e‘t‘%‘f?ﬁ‘?&”ﬂ@"‘iﬂ? 8Ot BSHFS und
concentrati on ¢lyiration as the YD Toanst usprbat pedneeniration of 3% W pellgmbfGian (t est conpound
concentrati on MORAICDa@wEr 5090 of [ nethyl 3H]-Thym di ne i ncorporation).
(standard M. A SO, W was only
pr esent du&én?ﬁ?&%ﬁ%ﬁ?ﬁ%@?o .tq{gs:;g-% u%%p?srﬂtrdg%té%ﬁ?o ., After 24
hours, the®ul't FEoRfen el PRETSI AR EXF 0l Riafeg i Whigh edeh , m i t hout
conpound was ad¥geentainph 0 RO pRkd pf (1) Tivelivend 1Q0uYnf testecpmpnynd. il | ar to t he
standard M.C asf\culdpsddidag éith 2a\cempodfd, Wadrbfeshed neitciweakll,dadingt Iddaysesul t s

obtained in thg g—@%g%@@éﬁﬁ%}zﬁ&&g&pﬁﬁﬁlf%r?%tﬂrgls%&%fgﬂ@an be

| uded that the t d. ds . t] H ti [
VD DG - 44 CORES ORI MR rUg: ) PR SpeRar il onl y found at

much hi ghed5 cwyperess 53% of thadral mplisstion ofrtle end pighepnimarysitntes FC0hwaspr esent
i nvention can wesgansi dered as novel mcrobicides. 5 Table 4: Conp. No.
ECso (nM (in vid (c) nodel c) 1SCso (uM (Test B, standard assay))
B) Immune suppressive activity of the present compounds tested in Mixed Leucocyte
Culture C
20  The compounds of formula (I) were tested for their immune-suppressive activity (defined
as ISCsg value) in a classical ML.C in which monocyte-derived dendritic cells (MO-DC)
‘were used as stimulators and allogenic CD4(+) T cells as responders.

A dilution series of test cormpound was added to the MO-DC/ CD4(+) T cell co-cultures.
25  After 5 days of culture, 20l of [methyl-"H]-Thymidine was added to each well and
cultures were harvested after 7 hours. Analysis was done on a Topcount scintillation
counter. The immune suppressive concentration (ISCso) is defined as the test compound
concentration inhibiting 50% of normal immune proliferation (test compound
concentration inhibiting 50% of [methyl-’H]-Thymidine incorporation). (standard MLC
30  assay)
For the 24 hour assay, the test compound was only present during the first 24 hours of the
5-day culture period. After 24 hours, the cultures were washed (three times) and culture
medium without compound was added. The experimental set-up was from then on
similar to the standard MLC assay described abave.
a5
Tables 4 and 5 list the resnlts obtained in the above-indicated tests. From these results it
can be concluded that the tested compounds efficiently block HIV infection in MO-DC/



248 0.55 1,5553 24 0.55 675 151 2 385 231 3 18,690 1 0.42 1,216 230
0.24 43,208 162 5.5 1,141 250 3 4,500 242 3 255 0.05 20,240 Table 5:
Conmp. No. ECso (uM (in vitro nodel b) 1SCso (nM (Test B, 24 hou assay))
11 22,221 230 8 > 100,000 255 2 24,635 10 -45- Cains | . Use of a
conmpound for the manufacture of a nedicanent for the prevention of HV

I nfection via sexual intercourse or related intimate contact between
partners, wherein the conpound has the formula R3 Rl 6b~-~1t~ N~--i~.3
~R21o0 DbktTd '- N 8 ~2 aN-oxide, a pharmaceutically acceptabl e addition
salt, a quaternary amne or a stereoc%m’ cally isomeric formthereof,
wherein -a'=a2-aW represents a bivale radi cal of fornmula -CH=CH CH=CH
(a-1); - N=CH Cbhi{ET cell ae-2iitiares. -ImiGid- shippiisbion veas 8jly foundNs el (a-4); - N
N-CHCH (- 5) ; concellirdtioets: Riirdtdhe, tieBHafonidhloB theprbdeXiFhveftion tatfte Calsialiba 01 Mul a

novel microbicides.
5 Tabled:
Comp. No. ECso (M) (in vitro model ¢) ISCsp (nM) (Test B,
standard assay))
248 0.55 1,5553
24 0.55 675
151 2 385
231 3 18,690
1 0.42 1,216
230 0.24 43,208
162 5.5 1,141
250 3 4,500
242 3
255 0.05 20,240
TableS:
Comp. No. ECsp (nM) {in vitro model b)) ISCsy (nM) (Test B, 24 hon
: : assay))
1 1 22,221
230 8 > 100,000
255 2 24,635

10



-CH=CH CH=CH (b-1); -N=CHCH=CH (b-2); -NCH N=CH (b-3); -N=CH CH=N-
(b-4); -N=N-CH=CH (b-5); nis 0, 1, 2, 3 or 4; and in case -a'=a2-a3'" a4-
.is (a-1), then n may also be 5, mis 1, 2,3 and in case -b'=b2-b3=b4- is
(b-1), then mmy also be 4; R is hydrogen; aryl; fornyl;

Cl - 6al kyl car bonyl ; d -6al kyl ; Cl-6al kyjsaxycar bonyl; G -6al kyl substituted
with fornyl lg;n's 6ahcyl carbonyl, d -6al kyl oxycarbonyl, G -6

al kyl car bon%—w(y, Cl- 6al kyl oxyGi - 6al kyl carbonyl substituted with Ci .6

al kyl oxycadbUsaof 2 camapayngfor the mpmonfaetre of 4 medigament\for theprevedtion of XM

opt 1 onal Ty sigbsdnl ik Skusl nfbrGOiRMr 18lited B Bonttct bEfivéeh Ballott w2 gl keny!

optionally substituted with one or nore ogen atons or cyan 6al kynyl
optional |y &karompoynd hasjhe o or nore hal ogen atons or cyan,

G _6al kyl oxycar bonyl, carboxyl , cyano, nitro, am no, nono- or

di (C1. 6al i cyl )am no, pol yhal q_j'et hyl - pollyhal orretﬂlgxl thio, -S(=0 pR6,
-NHS(=0) pR , -C(=O)R6, -NH@= 2 PNHC(=O) R6, - C(=NH) R6 or a
radical of fornula N11 (c) KA2- /A l/\/nerei n&achP’Al i n@ependently is N, CH or
CR6; and -46- A2 is NH, 0, S NRS:ZR is\MBS-, -NH-NH, -N=N-, -0-,
-C(=0)-, C4al kanediyl, -CHOH®M S, -S(=O)P-, -X2-Cl4al kanediyl- or

- Cl4al kanedi Wy -2 ; b Sped - e Qe - C(=Q) - _-CHOH, -S-,
B N ece%“i%#*m%?% e e 1ok 5
_CHEN- NH-  Cgtergochemgically isgmeriy form thexept, ¥ehef®ini t h one or nore substituents
each i ndepegldghhl=y* 5e8:8¢nach BivABMTIARA of HfaR1a - C(- O - NRORIO, _
-C(=0 -C1. 6al kyl . .or : _&EGaI Kyl uﬁ_stltut ed with one or nore substituents
each independent'g}I_C sEBE from cé‘a o, NROR10, - C(=0)-NRI9R10,

- C(=0) - Cl1. 6al kykNeCHRCH=G#- wher ei n(a2)hydr ogen at ons bound at the sane
carbon atom are {;e ee Py C4al kapediyl; Cl.6al kyl substituted with

hydr oxy and a sé@Eﬁﬁuggﬁi t uent s@legt:t ed from cyano, NRORLO,

- C(=0) - NROR10, -NW¢EBYCHFWal kyl or Ra4);

_N=N-CH=CH- (5-5);
-b'=b2-b*=b*- represents a bivalent radical of formula
-CH=CH-CH=CH- ®-1);
-N=CH-CH=CH- (b-2);
-N=CH-N=CH- (6-3);
-N=CH-CH=N- (b-4);
-N=N-CH=CH- (®-5);

nis0, 1,2, 3 or 4; and in case -a'=a’-a*=a’- is (a-1), then n may also be 5;

mis 1, 2, 3 and in case -b'=b%-b’=b"- is (b-1), then m may also be 4;

R! is hydrogen; aryl; formyl; C1-galkylcarbonyl; C1-galkyl; C)-galkyloxycarbonyl;
C1-gatkyl substituted with formyl, C).¢alkylcarbonyl, C1-galkyloxycarbonyl,
C1-6alkylearbonyloxy; C1-galkyloxyCi-galkylcarbony! substituted with
él.salkyloxycar'bonyl;

each R? independently is hydroxy, halo, C1.galkyl optionally substituted with cyano
or -C(=0)R‘, Ciqcycloalkyl, Cagalkenyl optionally substituted with one or more
halogen atoms or cyano, C salkynyl optionally substituted with one or more
halogen atoms or cyano, Ci-galkyloxycarbonyl, carboxyl, cyano, nitro, amino,
mono- or di(C).salkyl)amino, polyhalomethy), polyhalomethylthio, -S(=O)R’,
“NH-S(=0),R¢, -C(=O)R®, -NHC(=0)H, -C(=0)NHNH;,
-NHC(=0)RS,-C(=NH)R® or a radical of formula

y c

wherein each A, independently is N, CH or CR%; and



C-6al kyl oxyCl. 6al kyl optionally substituted with one or rore substituents
each. independently selected fromcyano, NRORLO, -C(=0 -NROR O,
-C(=0-C, -6alkyl or RI; C2-6alkenyl substituted with one or nore
substituents each independently selected from halo, cyano, NRORILO,
-C(=0)-NROR' 0, -C(=0O-Cl.6alkyl or R7; C2-6al kynyl substituted with one or
nore substituents eacR@L nﬁgp&genklléy -#8l-ect ed from hal o, cyan, NRORLO,
-C(=0 -NR R 0, -C(=0 4 Bl ) ; -C(=N-0-RB)-Cl4al kyl; Rr or -X3-R;
X3 i's - NRS¥X; is MRNHNH-NN-N=NO.0-; &(=6)-; C, a9t - -S- -§(=0).-
- X2- Cl4al karlledi#I -, .d a.4f1l k?%edt lyé-la(-X?)’ 1%”%2%@{}?:)?%_8&9&' kanedi yl ,
- O( =N- ORB) - CLAFMR SRRy Gt i s@kansdivhdlonnee NH, - NeNS, -0-, -C(=O)-, -5,
;1 SI( =0) Ed Mads—M{f-g-mamﬁei-NgN-,NB-j\IIﬂ;;(,—_o?J,:beHQ}Q(_E@-s(aoﬁ;;, -S(-Ov ; Rdis
al o, yar ! Y 14, - ﬁ._ (. 3! ! 0 Ey ! | 0,
pol yhal oCl%gﬁ ]1\(11%?\ ’@ﬁ‘\éai o) 16§W| bg‘, okﬁﬁ‘ %?éa‘%%‘d@ﬁl 'C&ﬁ,‘]‘{w‘
6al kyl oxycar boFSf/FfQ)' 5 Sardaliyl substinited with ong pr mare substithentoeachr di (O .
4al kyl )am no o : i ; o foor ' al kyl bonyl,;
GG LT "o o DR e s PG
Cl1- 6al kyl car bofyR ; (arsakyhepbgityied matypne op moregubstitueris casihiadspendently Cl - 6
al kyl oxyd . 6al kybGed i1t R0 6. I R l; R6 is
Cldal kyl, am ngél mn%%%%?al’kgwﬁoﬁo’r Cgoﬁgﬁif%@%gll{%ﬁ%{ R7 is a
monocyclic, bi B’;‘EI%Z By _ g%vewﬁbos%éﬁﬁbﬁ@mefmmmmwemm by or aromatic
ca{ boc%/cge or @,mm@#cf,.ﬁamypwibkﬁme@rmmhﬁu&iy ﬁldS@édé&ﬁd%stéﬁa{tt:al Iy
saturated or aronmfj.c heter i€, r gach ai.d carhocyclic or
het er ocyclic rFﬂ@mec&’gTeﬁﬁm’nﬁ_ t=i'9¥|%l'_l§k l{S‘&E@&‘F@P@ﬁ“\M’hﬁ one, two,
three, four or Ciialyloxybselikylieptionabiy substituthdoeit oms orymere| sebstidaknty erch hal o,
hydr oxy, nercapt - 7- hvyd 6l. Satkule s A NoG - gal kyl , nmono or
di (Gi . 6al kyl )aﬁl"%&‘iﬁﬁ%%‘gf %&e‘i’?@?‘ P{Y"’W 2P k@ﬁa‘éﬁﬁ% P,'@k@ﬁ%& Kyl |
Cl. 6al kyl oxy, ©F Re&dcsalkssayd sybstinged with opepreppiersubstitusniyeachiindependently
pol yhal oC, . 6al t]ﬁkp | OX Yo (=N INTERAY D o T .R8), R1',
-X3-R7a or R 85%&1“[)@51‘ ?%?@;gwngnbcc(c-ﬁn@bl é ?FQ.@%) (o:}'ﬁ ry;[clc\’liglv’i c
saturated, par Fﬁaﬁ . Fbstiued %‘?‘iﬁfdg?”é su F%{S;)?P%W@dﬁg%bcycl ic,
bicyclic or trpautbd fromHaly, ayabh, NRIR!, ab L)@ R AL ef=0)-C, caliyl or R
-C(=N-0-R%)-Cy.4alkyl; R or —Xs-R’;
X3 is -NR’-, -NH-NH-, -N=N-, -O-~, ~C(=0)-, -S-, -8(=0),-, -X3-C1.42lkanediyl-,
-Cj4alkanediyl-X3,-, —Cj4alkanediyl-X5,-C; 4alkanediyl,
-C(=N-OR%-C, 4alkanediyl-;
with X5, being -NH-NH-, -N=N-~, -O-, -C(=0)-, -8-, -S(=0),-; and
with Xa, being -NH-NH-, -N=N-, -C(=0)-, -S~, -5(=0)y-;
R’ is halo, hydroxy, C1-6alkyl, Cs.7eycloalkyl, C1-galkyloxy, cyano, nitro,
polyhaloCj.salkyl, polyhaloCi.salkylory, aminocarbonyl, C1.
galkyloxycarbonyl, Cj.salkylcarbonyl, formyl, amino, mono- or di(C;.

salkyl)amino or R7;

R’ is hydrogen; aryl; formyl; C1-6alkylcarbonyl; C)-galkyl; C1-galkyloxycarbonyl,
C1-galkyl substituted with formyl, C1-galkylcarbonyl, C1-galkyloxycarbonyl or
C1-galkylcarbonyloxy; C1-galkyloxyC1.galkylcarbonyl substituted with
C1-6alkyloxycarbonyl;

R®is C, jalkyl, amino, mono- or di(C, jalkyl)amino or polyhaloC, jalkyl;

R’is a monocyelic, bicyclic or tricyclic saturated, partially saturated or aromatic
carbocycle or a monocyclic, bicyclic or tricyclic saturated, partially saturated or
aromatic heterocycle, wherein each of said carbocyclic or heterocyclic ring
systems may optionally be substituted with one, two, three, four or five
substituents each independently selected from halo, hydroxy, mercapto, C1-galkyl,



aromati c heterocycle, wherein each of said carbocyche or heterocyclic ring
systens may optionally be substituted with one, two, three, four or five
substituents each independently selected from hal o, hydroxy, mercapto,
Cl. 6al kyl , hydroxyCl. 6al kyl , am noCl-6al kyl, nono

ordi (G . 6al kyl ) am noC . 6a|ky| fornyL, 7Qd - 6al kyl carbonyl, C3-7cycl oal kyl ,

[C):(l)l sﬁgrﬁlc?(%’%&f&é %Ia C 6a Mg%ﬁa%a é?g%ﬁ@mo%&aﬁﬁlt} R8); R8 is

hydr ogen °5Y I Cl 4al kyl ; Rs and RlO each i ndependent ly are
hydr ogen; hyd@heeytloalidyl 60 alkilosey, @ﬁhiﬂkﬁrl@t*)fcarb&%l 5%%9%%0 o, mtro

C, - 6al kyl oxyca nono- or di (Cl. 6 am no; no:

di (CL. 6al kyi Paks?‘ﬁlgﬁaﬁ%@l‘ywlthmwlw, wrwar mé;@}ﬁ—élaem o,-rR‘f’he

af orenent i oneﬁ3@i’&ai7k.yj,_4gkgups may optionally and each individually be
substi t ut e%fw t subst.i t ent S %%h I n ependent |y selected from

hydr oxy, ’é&ﬂ’i%‘?ﬂ“&%@“’ h’g‘?é{?%‘gfc‘;’iw |SAYJF B syrated or aromatic
ClI Gﬁl IkyI O?wabﬁybﬁ or mﬁmycllimm&y,chc bﬂhﬁ.gfhmpﬁatlet&r a@ﬂxilﬁjsaﬁ%itlﬁ bg am no,

(0] al one (0] al one 1.0
PRH S(=0) |, RETom %%%;‘%é‘% ﬁéﬁ‘ftﬁy‘?&"hpgég RBRIDE o Rﬁ@!‘(ﬁﬂ '?ﬁa'“zk( =NH)R6, R :
or RO and Rl@ystapbmayapmaﬂg@etsh‘mﬂmtedene, thioy thirex) fourtor five val ent radi cal
of formula d@ﬁt electéal'i"f’éxﬁ:'ﬂaro

-CH2-CH O Clg%ng fz- é&bﬁ CH2- CH- igi Wu%pg_{‘tmléylmz CH2-
(d-5) - Xy 5aﬁ<§ G)Hmwd-ﬁ CMOBpOTAi(C EyDpminof1e6elia8; Cl4al kyl
optional I'y sbmiyliCf.gaikyichibohill, 4al kyl oxy, cyan am no, nono- or

G ) B RO AR o 3
e ;ﬁg@ﬁ&g@@%@%@gﬁzﬁ% e
with cyano or a arbt 14 P optionally substituted with cyano
or atinocaangR'® ELR indepEhdeitly sel hydlrdgen] hydrexy; @, iilkgly Sngallyloyyi nocar bony! ;

Ci-ealkylcarbonyl; Cysalkyloxycarbonyl; amino; mono- or di(C).¢alkyl)amino;

mono- or di(C;.¢alkyl)aminocarbonyl; -CH(=NR) or R, wherein each of the

aforementioned Cyalkyl groups may optionally and each individually be

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

C.¢alkyloxy, hydroxyCi.¢alkyloxy, carboxyl, C).calkyloxycarbonyl, cyano, amino,

imino, mono- or di(C1-4alkyl)amino, polyhalomethyl, polyhalomethyloxy,

polyhalomethylthio, -S(=0);R®, -NH-§(=0),R®, -C(=O)R, -NHC(=O)H,

-C(=O)NHNH,, -NHC(=O)R’,-C(=NH)R%, R’ or

R’ and R'® may be taken together to form a bivalent or trivalent radical of formula

-CH,-CH,-CH,-CH»- (d-1)
-CH,-CH,-CH,-CH,-CHj- (d-2)
-CH,-CH,;-O-CH;-CH;- (d-3)
~-CH,-CH;3-8-CH,-CH;- (d-4)
-CH,-CH,;-NR2-CH,-CH,- (d-5)
-CH,-CH=CH-CH;- (d-6)
=CH-CH=CH-CH=CH- (8-7)

R is cyano; Ci42lkyl optionally substituted with C;.4alkyloxy, cyano, amino, mono-
or di(CHélkyl)amino or aminocarbonyl; Cialkylcarbonyl; C4alkyloxycarbonyl;
arninocarbonyl; mono- or di(Cy.4alkyl)aminocarbonyl;

R™ is hydrogen or C,alkyl;



R16.is C, .6al kyl joptionahly substituted with cyano or am nocarbonyl, or R7;
pis | or 2; aryl is phenyl or phenyl substituted with one, two, three, four
or five substituents each independently selected from hal o, hydroxy,
mercapto, 1Cl-6allryl, hydr oxyC1 6al kyl , am nod - 6a| kyl, mono or

di (C1- 6al kyl )am noC - 6a| kyl, 6al kxgcar bonyl , ,cycloallryl,

d _6al kyl OXé 1-6al kyI oxycar bonyl al kyl t hi o, cyano nitro,

pol yhal oC, R64nAR | casd w@m@nﬂmmp@m epticralizsbitinited Rithayano@- R7. 2_ Use

2, OOt et ot SRR e

R, R, R3, ‘E@:ﬁ“‘ﬂi“ﬁh@%@nﬂé}’@ E“’é@r%eyqnﬁ%mmﬁ@bonﬂ, is 0 1 2 or 3 and
in case -aRY aQCa&hﬁsubﬁltﬁtadﬁ:)thcymmmpd@p be 4; R2, is halo,

C, . 6al kyl , »f l | 40 I, C,
6al k?l }s/ub tslr% ﬁm&}fg b3 O %‘c‘g’ﬁ%‘b "‘BF%'SI‘?’H’E'(C)P%? a?n)IQZ i s placed

at the parpisdomﬁion I n respect of the NR noiety. 3. Use of a corrpound

di h -7,
5 0 et A o TRE Bl e i S
and X1 are addepenfently selectadfram balo, hydrews nreecapt, € 1agalksds hiydeakyG-cl ai m 3. 4.
Use of a conmmda@ﬁgg cgaug,]t,ﬁow(ﬁ@ @ﬂkﬁ}ﬁﬂﬁ@cﬂ.smyf’dﬁhere' n the conmpound

has the for nualfyl a.rgony
Ciacycloalkyl, Cy1-galkyloxy, C1.galkyloxycarbonyl, C1-galkylthio, cyano, nitro,
polyhaloC;¢alkyl, polyhaloC, ¢alkyloxy, aminocarbonyl, R or -X;-R’.

2. Use of a compound according to claim | wherein the compound has the formula

1 lF T‘ 2)
bl Xi N Nl A
7 N
L, U ? $
b3:|_—_h4 ~ZN l_}Rl
(R
wherein
-a'=a’-a’=a*-, -b'=b2b’=b* R, R%, R, R*, m and X, are as defined in claim 1;

n’is 0, 1, 2 or 3 and in case -a'=a%-a’=a"- is (2-1), then n’ may also be 4;

R? is halo, C,.4alkyl, trihalomethyl, trihalomethyloxy, cyano, aminocarbonyl, Ci.
salkyl substituted with cyano or aminocarbonyl;
provided that R” is placed at the para position in respect of the NR' moiety.

3, Use of a compound according to claim 1 or 2 wherein the compound has the

formula
pl- R (Rz)“
[ 1/‘
101 \C)‘
pi=|=p*
R
wherein

b'=b%b’=b’ R' R? R® R m and X; are as defined in claim 1;
n* and R? are as defined in claim 3.

4. Use of a compound according to any one of claims 1 to 3 wherein the compound
has the formula



4 A @I I/ (.NR)n (17 mwherein R, R2, R3, Rand Xt are as defijned
inclaiml, n and R2. are as defined in claim3. 5. Use of a conpound
according to any one of claims | to 4 wherein R3 is NHR13; NR 3R14;
-C(=0-NHR 3; -C(-O-NR13R14; -C(=0-R 6; -CHNNHC(=O-R 6; C2_ 6alkyl
substituted with cyano or am nocarbonyly.C -6al kyl substituted with NR?Rt O,
-C(=0 -NR9aR10, -C(=0-Ct.6al kyl or R7; Clgbal kyl substituted with two or
nore substituents each i ndernéndenkl y x§e| egted fromcyano, NRIRi 0O,

-C(am - NRYR10, -C(=0-C, -6al ybstltut ed with one or
nore substituents each mde@?ﬁtl ect d f'fo lydhb, NRORLO,
-C(=O0-NROR 0, -C(=O-C, - or and etz 2 hydrogen atons bound
at the same carbon atom ar epI aced by C,. 4al kanediyl; Cl1.6alkyl

substi t ut edrhw'ehm hydr oxy and a second substltuent sel ected from cyano,

NROR O, - gya’?ﬁ&g%ﬁ%ﬁ% a&lxﬁﬂllﬁﬁm&ﬁ , Cl al kyl oxyC, _6al kyl

optionally s’u one or nore substituents each independently
sel ect ed fnodeymﬂSMQﬁR&@ndmnﬁD) NRORLO, -C(=O)-C -6al kyl or R7;

C2- 6al kenyl substituted W|th one or rmre substituents each independently
selected from hal o, cyang, -NROR10, - C(=0) 4C, . 6alkyl or R1;
C2- 6al kynyP- 9&he 4%1&!'“%39% gt‘i‘)?n}fﬁ‘ﬂeé’ claima { ite favhesein FﬁNHBependent ly

Sg:l(eﬁﬁ eOngl)l\mHm‘aL@-gm i%y -.CHQ{\FQ-I kY (b:pr R ;
: § y

C, . 6al kyl ; z&@lgﬁ é?‘%d&th ?ﬁ( ?C]rcgﬂ @’ﬁl ‘am no;

mono- o dHEED)RR m‘fezacamacmnmom &Jlé@dksaaube;umt mloompn “OH =R

é)ef?rn.t.on%"r"s%k%'a*’%a@ é&;#&%‘iﬂf§=‘féﬁ°§"‘2§%ﬁ%ﬁ RUeT ﬁﬁ@ﬁiéi tuted with

one or two “S{DrCraatid or Mthoae OF moge §
C, . 6al kyl O%ep%%f_? g%ﬁgfﬁ?gdﬁ?ﬂ I\?I@RDDXM p)ﬂsal,@alj%gﬁwmww cyano,

am no, i m no am no
pol yhal oneh§ Wsgeein 3 Bydm a%#emﬁyp oryaraeptapeddy Cr- ¢ =0) R,
-NHC(=O) H, ,alfchreiyNr LRyl Nﬁ@ﬁm@d%nh Bﬁiaﬁwncﬁ&ﬂssﬁﬁ!nﬁdeMted%ni aken

e e T R L ofe, LS AR T 2 (6D,

a conmpound &smx;d saBstitated mithane o@‘mo@é aubsttuints @ach mﬂq:fendmtl?aselaswﬂllﬂahs ;

NR 3R 4, (gzar@ NIRFL 3=y (NOR NREREDLC, 48T O RRIG; - gl shibdtitdeedwitR’ C -
one or more substituents each independently selected from halo, cyano, NR’R",
-C(=0)-NR’R", -C(=0)-C,galkyl or R’; C3.galkyny! substituted with one or more
substituents each independently selected from halo, cyano, NR ¥ .C(=0)-NR°RY,
-C(=0)-Cy.alkyl or R”; -C(=N-O-R%)-Cjalkyl; R’ or =X;-R”; with R* representing
hydroxy; C.salkyl; Cr.ealkyloxy; Ci.salkylcarbonyl; Cysalkyloxycarbonyl; amino;
mono- or di(Cj.salkyl)amino; mono- or di(C; salkyl)aminocarbonyl, -CH(=NRl ') or
R’, wherein each of the aforementioned C;_salkyl groups in the definition of R* may
optionally and each individually be substituted with one or two substituents each
independently selected from hydroxy, Cr.salkyloxy, hydroxyC,.¢alkyloxy, carboxyl,
Ci¢alkyloxycarbonyl, cyano, amino, imino, mono- or di(C1-4alkyl)amino,
polyhalomethyl, polyhalomethyloxy, polyhalomethylthio, -S(=0) R®, -NH-S(=0),R°,
-C(=O)R%, -NHC(=0)H, -C(=0)NHNH,, -NHC(=O)R®,-C(=NH)R’, R’; R* may also
be taken together with R'° to form a bivalent or trivalent radical of formula (d-1), (d-

2), (d-3), (d-4), (d-5), (d-6) or (a-7) as defined in claim 1.

6. Use of 2 compound according to any one of claims 1 to 5 wherein R® is NHR",
NRPRM, -C(=0)-NHR, -C(=0)-NR"*R"; -C(=0)-R"; -CH=N-NH-C(=0)}-R'}; C1.
galkyl substituted with NR’R', -C(=0)-NR*R, -C(=0)-Ch.¢alkyl or R’; C1-galkyl



6al kyl substituted with NROR10O, -C(=0) -NR9aRl10, -C(=0-C.6al kyl- or R ;

Cl - 6al kyl -50- substituted with two or nore substituents each independently
sel ected fromcyano, NR R10, -C(=O-NR R0, -C(=0-Cl.6al kyl O R7;

Cl - 6al kyl substituted with one or nore substi tuents each i ndependently

selected from cyano NRORLO, C( =0 - NR{R10, -C(=0O-C1.6alkyl or R7 and
wherein 2 éﬁﬁq r ced by
Cl4al kaned ﬁg&t tﬁ‘%&w %I& (@ g g’? %p ts%ubst | tuent
sel ected f +3HORODR '~ “bG&'P Yeg wigyomgpr O
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or R7: C2 satiybet Rt andsshetein? hidzogen atamsbonng ot thesame sadban atom
l ndependentafeweﬂaéﬁqs)ed Jalafedigl; €, AkAnabstNReRWh yffexPndBIR dhd

S50 S B M o R SR IR e o,

_ O =0) - NRO ulkyloxyC;alkel oinnaily Substituged with Qfe-0t ifRapbtuchad dagh; R7 or - X3- R7;
with 0 reprgse dr p Cl.6 hg | < boxy, Cl4al kyl carbonyl ;
Cl. 6ai kyl o%@ x{}%ﬂ@fse@r %an feAR r &%gﬁkﬁ,‘)’am no; nono- or

di (CL. 6al k Cz-@leeﬂsaksgbswtqd mm@more@umwnta ¢ach

ol o erent g r@ %é%ec?fr&ﬂgs e o

i ndependenPT S'Tﬂ?% Wi ppe opMmOgy §/‘F‘BR‘I§FS° e o8| kyl oxy,

b |, Spic @@@ -
S?E Goxy k @gﬁ@ﬁgﬂ%ﬁ%ﬁpﬁt hyly.,, al ongttfl@ﬂjewmgﬂ{hal orret hyl t hi o,
-S(=0) 1, 86 CORLOR Y s prikYL; R gr repyg9enting

- NH O R6 Q‘]@l 1omﬁm @Alﬁgox eﬁdmtowth RlO to forma
bi vgl( en% o:'cl Hkﬁ&:w%l cal 1‘Z:flor d- (1 3% &g (d-5),
(d-6) or ((ﬁh(si:; ﬁégylgaé‘?‘f]ﬂ’e‘am?% % }:(FI’Y‘Fa_{ "@ggﬁﬂy B‘ﬁp‘gﬁ ohte "to any
one of cl aieash df theaforeshentiohed G3salleyl gtuup&hn fietdefiniGpa BIR™ oty Gutionglly
substitute 1- 6al kyl
substi t ut e%n&mcé% EWI%%‘%EWUGH gret%}hsgkmé‘é&gén%\én#@ secfl&%t ed frgm
cyano, NRORelected GonOhydaxyRCD salkyboxsophydroxg@l-sejirylery, p@rbo:ql 6a| kyl substituted
with one Ofclgﬂkﬂoi%&%ddyﬂ@hﬁo Qfidb, mﬁmpmad@ndrldg(caemmmhmm om cyano

bound " at 9 wfmmﬁ?épgﬁlpé Eardogien bR GRS 1 ™

S o, oo OO ORI e o
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2), (d-3), (d-4), (d-5), (d-6) or (d-7) as defined in claim 1.

7. Use of a compound according to any one of claims 1 to 6 wherein R?is -CH=N-
NH-C(=0)-R’S; C.galkyl substituted with NR*R'Y, -C(=0)-NR™R"?, -C(=0)-C;.
calkyl or R”; C1.galkyl substituted with two or more substituents each independently
selected from cyano, NR’R', -C(=0)-NR°R°, -C(=0)-C; salkyl or R’; Ci-6alkyl
substituted with one or more substituents each independently selected from cyano,
NRRY, -C(=0)-NR’R'®, -C(=0)-C).calkyl or R’ and wherein 2 hydrogen atoms bound
at the same carbon atom are replaced by C,4alkanediyl; Cj.salkyl substituted with
hydroxy and a second substituent selected from cyano, NRSRIO, -C(=O)—NR9R'°,
-C(=0)-Cy.galkyl or R; ¢, salkyloxyC, alky! optionally substituted with one or more
substituents each independently selected from cyano, NR’R", -C(=0)-NR’R",
-C(=0)-C).¢alkyl or R’; C;-galkenyl substituted with one or more substituents each
independently selected from halo, cyano, NR°R'?, -C(=0)-NR’R", -C(=0)-C; calkyl
or R7; C2-galkynyl substituted with one or more substituents each independently

selected from halo, cyano, NR*R'®, -C(=0)-NR’R", -C(=0)-C.salky} or R’;



substituents each independently selected fromcyano, NRORL10O, -C(=0) -NRORI1O,
-C(=0O -Cl. 6al kyl or R7; C2-6al kenyl substituted wth one or nore
substituents each independently selected from hal o, cyano, NROR O,

-C(=0 -NROR 0, -C(=0-Cl.6al kyl or R7; C2-6al kynyl substituted with one or
nore substituents each independently sg| ect ed from hal o, cyano, NRIR10,

Xg( R$) \’/\I\AR?h a re);;@)ééa%i nggﬁ )é%fgg%“& ggfrﬁip N&%ﬁ% C&;ﬂ%@%l R? or

gll EkSa: kyl calklary € @ él@ﬁﬂ%ﬁvlybﬁbmlmmumonomdﬂQO _
7,
Wﬁergl %aggﬁwﬂ?ééwﬁ' oned CL. 6a| 3‘%‘% %hé)eﬂ ?ﬁcﬁ on of

RO' may opf epentign ¥h GFOpPE irpthe ﬂeﬁr@hgm bﬁRl tmoeseoptionally andeeagh t wo
substi t uennswﬁmny ba s ofebe®iailbstithm erﬁ’d%cnﬂnﬂ?@élgé‘claﬁ’xy’ .

hydr oxyC f‘ ﬁ ca br‘}%l h!gﬁ %1% car ooni/ ano; am no, i m no,
nono- or y‘F‘)‘&M tgfggﬁ I’i§1 carboxg]. (hesplkiorycaronayl,

pol yhal or‘ré’rmw tammo, imgo-monmeer di lkmmnoqmmnequ =O H, -C(=0) NBNH2,
- NH @) l ith R1I0O to f

i val en%jo %@Q‘@?xﬁﬁlﬁﬁ”gﬁ%‘ ‘Piﬁ%%(ﬁaﬁ (éﬁo ezdws) (d-2), (gr?)a
(d-6) or (-@(?Q)lhs-mq?@)ﬁ i-0(eDNHINH,, -NHCO(sO)R! %@(#NH)B , R%dngnﬂsd)f cl ai s

Wh l di
oL Sl ROPRE i 2 U O Byl By 8 @ano. 10
Use of a conSoiints- ‘é)c&d)ﬁbll(ﬁré)%(daw(ﬂﬁﬁnﬁmcﬂlm 2 to 9 wherein R2' is cyan

am nocar bonyl or d -Cal kyl substltut ed with cyano or am nocar bonyl 11. Use

Craims o1 & U8 BioHobi G BodoFelninat (MRl 132 SR oibdbhed % o1 1o

12 wherei n mwith cdand 4. Use accordi ng to any one of clains 1 to 13 wherein R4
is C.6alkyl; nitro; amno; halo; Cl_6al kyloxy or R. 15. Use according to
any one of claims 1 to 14 wherein X1 is NH or 0. 16. Use according to any
one of cl abn¥sé adcording Wwhanyenrofklaims 1 hy dmdgein R1 1 ethiaubdtitated with ey,
according to claiml| wherein the conpound is sel ected- from

4-[[4-[]4- (12 cyanoet henyl ) - 2, 6- di et hyl phenyl ] ami no] - -pyri,mdinyl ] am no] -
benzonitri - eprjpjoxnd Acqozdmgmwwmmﬂc{mas MPwéxe énoyapd; 2-

mmnocarbonyl or C)¢alkyl substituted with cyano or aminocarbonyl.

11. Use according to claim 10 wherein R* is cyano.
12. Use according to ény one of claims 2 to 10 whereinn’ is 0.
13. Use according to any one of claims 1 to 12 wherein m is 2.

14. Use according to any one of ¢laims 1 to 13 wherein R* is Cy.4alkyl; nitro; amino;
halo; C, alkyloxy or R.

15. Use according to any one of claims 1 to 14 wherein X, is NH or O.
16. Use according to any one of claims 1 to 14 wherein R' is hydrogen.
17. Use of a compound according to claim 1 wherein the compound is selected from

4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]Jamino]-2-pyrimidinyl Jamino}-
benzonitrile;



pyri m di nyl ] am no] benzoni.ttile; 4[[4-[4-[2-cyanoet henyl]-2-net.hyl phenoxy] - 2-
pyri m di nyl ] am no] benzonitrile; a N-oxide, a pharnaceutically acceptable
addition salt, a quaternary amne or a stereochemically isoneric form

t hereof. 18. Use according to claim 17 wherein the conmpound is selected from
4-[[4[ [ 4- (2- cyanoet henyl ) - 2, 6- di met.hyl pspenyl ] am no] - 2- pyri m di nyl 3am no] -
benzonitri Ie4L .

4-1[4] 4- ( 2- Cyanoeé]h%éyanoethe 1?12 dlﬁnﬁt}gg‘%hem)ﬁ] % pyhr ni di nyl ] am no] benzoni tri
le (B); 4- ( PXTUCIpy é}}'&lﬁ yile;- A- [ﬂ}[ﬁﬁﬁmﬂwym-mcﬂwlphmoxy]-z-

pyrim di nyl]mﬂﬁmhynmbgehﬁmﬁﬁ 19. Use according to any one of clains |
to 18 wherein an, | nt er urse is gl nal, anal or oral sex. 20. Use
according to ’1@1’ aqcmtéblé@ddt enﬁtﬂwaaymmarjsmmema Use
accordi ng tos&zgoohammly@ommfanﬁmeg&ﬁmher ein the nedicanent is in a form
adapted to be applied to the site where the sexual intercourse or related
Intimte contact between partners takes place. 22. Use according to claim
21 wher ei n t8hUseractioodingtt cléim 1 hwherkin the astapsed it selbed #o@! i €d to the vagi na,

g 5SS P

I ntravagi nal be rideB)i cal cap, suppository for rectal or vaginal

PP ording to e m*%@gf“?}{'z%m%*@’@b? Py o Fsorife,
mul tidrug reﬁ)}t“a&ﬂ [h[%cvm@xepﬂaﬂ-raahﬂn geavidceuti cal conposition

conpri si ng a phHalidRgieathing ehymg@i@@@abl e carrier and as active ingredient a
t herapeutically effecCtive anmount of "a conpound as defined in any one of

clainms Ito 18 characterized in that the pharmaceutical conposition is
bi oadhesi ve9t Us¢ sordit@tondnyaimplof ehirhonto IHFherdfh théséinal mREQReGs!

corrposition n@ﬁngh{%% é{ilmZS wherein the site of application is the
| St

vagi na, rectu 27. A pharmaceutical conposition conprising a
pharmaceutically acceptable carrier and as active ingredient a

therapeutl%llggeﬁgcgﬁﬁ't@dﬁp mm 2%a f% ged in any one of

claims | to aracteri zed |nt at t e pharmaceu I cal  conpositionis in a
form adapted to be applied to the vagina or nouth.

21. Use according to any one of claims 1 to 20 wherein the medicament is in a form
adapted to be applied to the site where the sexual intercourse or related intimate
contact between partners takes place,

22. Use according to claim 21 wherein the medicament is in 2 form adapted to be
applied to the vagina, rectum, mouth or skin.

23. Use according to claim 22 wherein the medicament is in the form of a gel, jelly,
cream, ointment, film, sponge, foam, intravaginal ring, cervical cap, suppository
for rectal or vaginal application, vaginal or rectal or buccal tablet, mouthwash.

24, Use according to any one of claims 1 to 23 wherein the HIV infection is 2
multidrug resistant HIV infection.

25. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and as active ingredient a therapeutically effective amount of 2 compound as
defined in any one of claims 1 to 18 characterized in that the pharmaceutical
composition is bioadhesive to the site of application.



28.. A pharnaceutilcal conpositi.on conprising a pharmaceutically acceptable
carrier and as active ingredient a therapeutically effective anount of a
conpound as defined in any one of clainms | to 18 characterized in that the
pharmaceutical conposition is a gel, jelly, cream film sponge, foam

i ntravagi nal ring, cervical cap, suppegi.tory for rectal or vagi nal

applicatio, vagi nal _or ctal..Qr |, £ abl.et ut . 29. A

phar maceut{l]‘%:'éﬂL 8@%&%8@?&0%%%‘%’ 1“'{ralnsalg 'ri!i%&geap f?MuYH%ﬁﬁwgggec%%t abl e carrier
and as act i vapplisgniediis gl vaginay tactymunéuth bt skinf f ect i ve anount of a conpound as
defined in any one of clains | to 18 characterized in that the

phar maceutical  conposition is in the formof a gel containing carbopol,
hydr oxypr op¥A pbarmaresical campasiiopcomprisiag s phamaasevtically ageaptablegarder st ar ch.
30. A phar maggiis Ve SRR bithiaptatiedlR TRl ambint OF 8 cBhpelid 485 25 t0 29
further con‘grﬁ@n one or cgnre adﬂé&honal ,arbgilretrowral con&ﬁunds. 31. A
phar maceut i c4% SH%G%Y?’FPO# anms|Lip practerizedjpahasthe pharmaceusealy 30 furt her
conpri si ng Oﬁﬁnpdsiﬁﬂﬂieizc@mpwdwbquﬂﬁdfté tieapiraok noady, a detergent or
surfactant, a coating for the site of adm nistration of the pharnmaceuti cal
conposition, a peptide or a pHregulator. 32. A pharnmaceutical conposition

as cl ai ned28.mA phymmoeutivh! cimpositiod4omprisihg fayphainescenticaliyracesprahlacasgar nmi ci dal
conmpound. 33 C f : | [ ' erein the
conmpound i s a@fs%@8%@%&%‘%@&%&&@0@@@%ﬁ&ﬁgroggglé%@%.}M“y accept abl e
addi tion sal definedduanyoneefclaimsiaods chara_sneembpngaﬁtwmympwmli c form
thereof. - 54&05&03?&&{&5}9[&%%&11 Eéreﬁinaﬁﬂﬁ,CNLprggéi kinidPavilina Btk BRigpmpound is

CR3rrc ~1 ~c 0l1-
cap, suppository for rectal %r vagllna} application, vaginal or rectal or buccal tablet,

mouthwash.

29. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and as active ingredient a therapeutically effective amount of a compound as
defined in any one of claims 1 to 18 characterized in that the pharmaceutical
composition is in the form of 2 gel containing carbopol, hydroxypropyl cellulose,
hydroxyethyl cellulose or pregelatinized starch.

30. A pharmaceutical composition as claimed in any one of claims 25 to 29 further
comprising one or more additional antiretroviral compounds.

31. A pharmaceutical composition as claimed in any one of claims 25 to 30 further
comprising one or more components selected from an antibody, a detergent or
surfactant, a coating for the site of administration of the pharmaceutical
composition, a peptide or a pH regulator.

32. A pharmaceutical composition as claimed in any one of claims 24 to 31 further
comprising a spermicidal compound.

33. A compound of formula (I) 2s defined in claim 1 wherein the compound is

CH, o
NN
Noasaolr
NC” X CH, ™y

a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine of a
stereochemically isomeric form thereof.
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34. A compound as claimed in claim 33 wherein the compound is

CH, a

NN
Fsasaslr
NCTTY CH;y Sy



