WD 2004/ 074266 PCT/ EP2004/ 050084 HIV | NH BI TI NG
1,2,4-TRI AZI NES The present invention is concerned
WOWRa0R/01428¢ 4-tri azi ne derivatives having H V ( HMBEREP2084/050084
I mmunodeficiency Virus) replication inhibiting
properties. The invention further relates to nethods
for their preparation and pharnaceuti cal conpositions
conprising them The invention also relates to the
use of said conpounds for the manufacture of a
medi canent for the prevention or the treatnent of HV
i nfection. 10 Conpounds structurally related to the
present conmpounds are disclosed in the prior art. In
Huaxue Xuebao (1987), 45(2), 185-190, and J. Chem
Soc., Perkin Transactions 1. Organic and Bi o-organic
Chemi stry (1972-1999) (1982), 5, 1251-1254 the
synthesis of 1,2, 4-t iazhRende! J/aiies 1S di scl osed.
15 The conpounds of the invention differ fromprior
art conpounds in structure, pharnacologlcal activity

and/or p rrrac | Ogrmgl:g(l:on rgetd%v y24 h-'ll-r%l% cfe: vatv s aV‘i:IIlS ﬁ;(ng I?il?
i nventi onI

Freseqpl H{
unode 101e9c TS, 1€ 1cat10 1 1%1t1n OpET The 1nve [mn Qurtlm 1a]ates
of Humdn “FRIUNOUEr ?ep c(afﬁ(gm

parti cul af ”‘f%&if“é ’Flépr‘?‘f?r ‘f’ﬂ ?ﬁ““""'“@ °ﬁ?1°“so°°‘f‘1’“f‘?% fhem.
replicati ORGP AT QP 5T & oppp }‘ié‘&slf‘f’ g ioly or
mul ti dr ugReEsIe fortit Prpqtpn g the fpafpeent of HIY infesfign-o ¢ v i s whi ch
have beconme resistant to one or nore art-known NNRT
drug( sy (FepRomndRgietadisfehed RES RS omoRAS e disPse dghe prior art.

| nhi bi t or I HpayegpebaoTHED. GHBSIENT0 | apdIiient: 815 Tetkimdiepssiony 1
conpound @fank end Bigtogganic-CheRBtryR1978;1999) (1R82), R-1351H1\@H e aynhsis pf4
a3 W (R )24tReindeljayesas-dis(lfd) " 25 a N-oxi de, a .
pharmaceutically acceptable addition salt, a

guat er rar Jhe enmpeurais Ofithe fnventh diffe Goin@iol ag adnlpyunds Siememiec f or m
t her eof , whekebgralaitiyaRadmadelogdps@sent s a bi val ent
radi cal oOfhe f:dﬁii)(ﬁfhﬂs & the inGenkeClnle Kt Gltbve té ﬂhi‘tit)tlic repkcMaCb G CH-
(a-2); 301mmiebakikidNesChins (0@, 20 jin partidiE@idy oty adtige-tehijibit the

- N=N- CH=Clhticdi@obyhitant strdtk, Tp&tidd B4 or fu@PHQ&R1Ak: BTV trains, i.e.

bi val ent §aekivedl ha@fbech R thrto odelbiriot-afelom fAhNKTDdrde)s) (WO
2004/ 074Zﬁlﬁleg@ﬁe@sgﬂgﬁ'igggﬂﬁﬂtor dglgs').N:CH' CH=CH ( b- 2) ;

The present invention concerns a compound of formula

Rl

I

N. 4 23
b3 -b”' I Y ‘a ®
(R I (R I

25  aN-oxide, a pharmaceutically acceptable addition salt, a quaternary amine or a
stereochermcally isomeric form thereof, wherein

a'=a’-a’=a™ represents a bivalent radical of formula
-CH=CH-CH=CH- (a-1);
-N=CH-CH=CH- (a-2);
30 -N=CH-N=CH- (a-3);
-N=CH-CH=N- (a-4);
-N=N-CH=CH- (a-5);

-b'=b*b’=b"- represents a bivalent radical of formula
-CH=CH-CH=CH- (b-1);



-N=CH N=CH (b-3); -N=CHCH=N- (b-4); -N=NCH=CH

(b-5); 5nis 0, 1, 2, 3 and in case -a' =a2-a3=a4- is
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Cl- 6al kyl ; C1-6al kyl oxycar bonyl; Cl-6al kyl

substituted with formyl, Cl-6al kyl carbonyl,

Cl- 6al kyl oxycar bonyl, Ci1-6al kyl car bonyl oxy;

d - 6al kyl oxyd - 6al kyl carbonyl substituted with 10

Cl- 6al kyl oxycarbonyl; each R2 i ndependently is

hydroxy; hal o; C -6al kyl optionally substituted with

one or nore substituents each independently sel ected

from hal o, cyano or -C(=0O)R6; C3.7cycl oal kyl ;
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35  R3is cyano; aminocarbonyl; amino; C. (alkyl halo; C,. galky oxy wherein Cy_galkyl

may optionally be substituted with cyano; NHR'?; NR"’R'%; -C(=0)-NHR";
-C(=0)-NRPR™; -C(=0)-R"*; -CH=N-NH-C(=0)-R'% C1-galkyl substituted
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substituents each independently selected from hal o,

W@ y@ao074260N\ROR10, - C(=0) - NRORL1O, -C(=0) -d _6al kptT/@P20R€050084

Cl. 6al kyl substituted with 3 hydroxy and a second
substituent selected from hal o, cyano, NROR1O,

-C(=0 -NROR10, -C(=0O-C _dal kyl or R7;

Cl. 6al kyl oxyCl_6al kyl optionally 5 substituted with
one or nore substituents each independently sel ected
fromhal o, cyano, NROR10, -C(=0) - NRIOR1O0,
-C(=0-d . bal kyl or R7; C2-6alkenyl substituted wth
one or nore substituents each independently sel ected
from hal o, cyano, NROR10, -C(=0) -NROR1O0,

-C(=0 -d.6al kyl or R7; C2-6al kynyl substituted with
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35 may optionally be substituted with one, two, three,
four or five substituents each independently selected

wo c@mioheb®, hydroxy, mercapto, Cl-6alkyl, PCT/EP2004/050084

hydr oxy(C] - 6al kyl , am nod -®al kyl, nono or

di (C1- 6al kyl ) am nod - 6al kyl, formyl, WD 2004/074266
PCT/ EP2004/ 050084 4 C1 6a|ky|carbony|

C3_7cycl oal kyl, d -6al kyl oxy, Cl1- 6a|ky|oxycarbony|,
Cl- 6al kyl t hi o, cyano, nitro, polyhal od _6al kyl,

pol yhal oG - 6al kyl oxy, am nocar bonyl, -CH(=N-O R8),
R7a, -3-R7a or R7a-C 1 Aalkyl; R7a is a nonocyclic,
bicyclic or tricyclic saturated, partially saturated
or aromatic 5 carbocycle or a nonocyclic, bicyclic or
tricyclic saturated, partially saturated or aromatic
het erocycl e, wherein each of said carbocyclic or
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car boxyl , Clabaki yldexZcakpenyaiboxyl ganiqloxyadmiond cya@Oimino,
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- OH2- CFR- CH2- QG2 o e (e 2) - O CH2- CH2- (d- 3)
- CH2- CH2- S~ CH25.0 -_S_&gz- i - cHo- (3B- NRL2- CHe- CHR-
(d-5) - CHe- @:6) 30 TGhF CHECH CHECH (d-7)
R' is cyano; Lﬁy&ﬂoptlonalIxjéubstltuted with

C1. 4a|ky|oxy,*&ﬁgg (ﬁﬁkQO MONO<, 7,

R'" is cyano; C).salkyl optionally substituted with Cy.qalkyloxy, cyano, amino, mono-
or di(C;.4alkyl)amino or aminocarbonyl; Cy.4alkylcarbonyl; Cy.aalkyloxycarbonyl;
aminocarbonyl; mono- or di(C,.4atkyl)aminocarbonyl;

R'?is hydrogen or Cy.4alkyl;

35 R and R™ each independently are C;.salkyl optionally substituted with cyano or
aminocarbonyl, Ca.salkenyl optionally substituted with cyano or aminocarbonyl,
C,.¢alkynyl optionally substituted with cyano or aminocarbonyl,



or di (CL. 4al kyl )am no or am nocar bonyl ;
Cl. 4al kyl carbonyl ; C1. 4al kyl oxycar bonyl ;

waniocasbonyl ; nmono- or di (G _4al kyl ) am nocar bOT¥EP2004/050084
R12 is hydrogen or Cl.4alkyi; 35 R13 and R14 each
i ndependently are Cl1. 6al kyl optionally substituted
Wi th cyano or am nocarbonyl, C2.6al kenyl optionally
substituted with cyano or am nocarbonyl, C2 sal kynyl
optionally substituted with cyano or am nocarbonyl; WO
2004/ 074266 PCT/ EP2004/ 050084 5 R15 is Cl6al kyl
substituted with cyano or am nocarbonyl; R16 is
Cl _6al kyl optionally substituted with cyano or
am nocar bonyl, or R7; pislor2; aryl is phenyl or
phenyl substituted wth one, two, three, four or five
substituents each 5 i ndependently selected from hal o,

hydr oxy, rRARCCARE Qusiitetba @ bydblor ani¥ibeiyy G - 6al kyl ,

an noCl- ﬁalsk’s hiky1 559&91 Qlbstifhtel Githe i Ko RoGk:6al kyl |

Cl- 6al kyk ony TE3 Teycl oai kyl, O - 6al kyl oxy,
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ani nocar boﬁ%‘oczﬁé # %no o?@(cﬁza 53_9.1\(1!, %QkyK BE Qb0 Ng
1,

compounds 1) Aaz] ea carb S
3, 5- bIS[(43ﬁé3 lk}’F 81 1 IQ%EQQ 1681(}1@1-9&@ tr

ki
1,2, 4-tri @VRES laaﬂf;yhi’"&%%% Pl “"a‘“""*‘rb"xy o6
3, 5-bi | rﬁ“‘?"r??‘?f&lﬁﬁléﬁ PPRUR noa&
N, N- bi's ( 42ERPGF GEREINE e ”@*P%Wlih“"?l)%“‘t*’} |°$%F5ﬁ3é 3, 5- di
ani ne;  APEURHE-SEHORGEY, 35 Pl UmePishBEERE PHFERE | on
al so r el AeEs@Blopreyrsvgrl24-1gipoiiai ¥ or t he
manuf act geectvflided.  edi canent for the treatnment or
prevention of H 'V infection, wherein the conpound has
t he f of mThegre@ntinvipkion alyo xhidg-o ti use.ofpRpgun@foghe@nufagture ofg4 | |
\ a t R Rmefioamdnk fartiire geament oepreiénidon pid#Y infyctiprh alervadhe eriread | y
accept abhe tatehutai on salt, a quaternary amne or a 20
stereochemcally i sonel icC form t hereof, wherein
-al=a' - a3=a4- represe@tsg i va al ent radical of formula
-CH=CH CH=CH (a-i); zﬂma% - N=CH N=CH-
(a-3); 25 N:CH-CH:N- a4 =>®),

a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine or a
20 stereochermcally isomeric form thereof, wherein
-a'=a2-a’=a"- represents a bivalent radical of formula

-CH=CH-CH=CH- (a-1);
-N=CH-CH=CH- (a-2);
-N=CH-N=CH- (a-3);

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

-b'=bZbi=bt represents a bivalent radical of formula

-CH=CH-CH=CH- (b-1);
-N=CH-CH=CH- (b-2);

30 -N=CH-N=CH- (b-3);
-N=CH-CH=N- (b-4y;
-N=N-CH=CH- (b-5);

nis 0,1, 2, 3 and in case -a'=a®a’=a* is (a-1), then n may also be 4;

mis0, 1, 2,3 and in case -b'=b*b’=b*- is (b-1), then m may also be 4;



-NEN-CH=CH (a-5); -bl=b2-b3=b4- represents a
bi val ent radical of fornmula -CH=CH CH=CH (b-1);

WO bbo@ir266-CH (b-2); 30 -N=CH N=CH (b-3); - NeCHEE6MI50084
(b-4); -N=N-CH=CH (Db-5); @ is 0, 1, 2, 3 and in case
-al=a'-a3=a4- is (a-1), then n may also be 4, mis 0,
1, 2, 3 and in case -bl=b'-b3=b4- is (b-1), then m may
al so be 4; WD 2004/ 074266 PCT/ EP2004/050084 6 R is
hydrogen; aryl; fornyl; d -6alkyl carbonyl; d-(alkyl;
d - 6al kyl oxycar bonyl ; Cl-6al kyl substituted with
fornyl, Cl-6al kylcarbonyl, C1-6al kyl oxycarbonyl,

d - 6al kyl car bonyl oxy; Cl1-6al kyl oxyCl- 6al kyl car bonyl
substituted with C 1-6al kyl oxycarbonyl; 5 each R2

i ndependently is hydroxy; halo; Cl-6al kyl optionally
substituted with one or nore substituents each
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- CHEN- NH- Gy @fionBy@e su@IItuteia’iltksyhnosPﬁBgtN&”B{“ G=QINHR" one or
more stbst-TEOSHR & cGeh R hEEPENGEMOIY": Serbrrdived yif
hal 0, cyanog or NRO§RAsBipents eal(imEYeadhiRO Rtested £r@f M) cy@h, NERIky |
or R7; Cl -Babkyi’r'S uleshCLaltyed RACLskyhyigtitopdyyitaiydor and a
second suUbsbidsibenin sRH@EHE Bk dyemNRE0-C=oyRiR?T, NRORLO,
- C( =0 - NROR=0)-C;5dBl00) "+ (Galkglady®,ydIkylouptioRTty substituted with one or more
d . 6al Ky oxmpsednibatnkitbpeaptiy rvah fym m0Rsbd, NRIRE A INRRME
or nore 20=6uhSsduyloE NtSaleag ibsindepe adentdesutsalectdd
from hal o,;,& Ay selo R R Dnato; ﬂn&@){gRNRa&Q\IRgRIO, -C(=0)-Cy.¢alkyl

- C(=0 - G -Sal &ydan@k sBdiute@Rnrad K anYdubssiths tabitiutedey t h
one or Nor g abSt b Uen! ﬁwﬁaca_o ndependeatii el ect ed
fromhlo,cg qng) e, ) -

- §(=0) - CLy Gal Ei? ) 95 %b %Lnedﬁ béldut- Ut ed i t

one or nore %U& epen ently sel ect ed

a
fromhaloX C%E & %O a%g%g
C( O) d Rzls cyang; ammomrbonyl ammo Cyealk 1-6 kyloxy wherem 1(,al’ky1 R7

or X3 R7
may optionally be substituted with cyano; NHR'; NRPRY; -C(=0)-NHR'%;
-C(=0)-NRPR'"; -C(=0)-R"%; -CH=N-NH-C(=0)-R'®; C]_galkyl! 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;.¢alkyl substituted with
hydroxy and a second substituent selected from halo, cyano, NRR', -C(=0)-
35 NRR", -C(=0)-Cy.salkyl or R"; C, ¢alkyloxyC, alkyl optionally substituted with
one or more substituents each independently selected from halo, cyane, NRR',
-C(=0)-NR°R, -C(=0)-Cy.¢alkyl or R’; C2-6alkenyl substituted with one or



XLis -NR -, -NHN+, -N=N, -0-, -C(=0O)-
d _4al kanediyl, -CHOH, -S-, -S(=OFP ,

WO X40r424@l kanedi yl - or -d . 4al kanedi yl - X2-; XPCT/EP2004/050084
-NR -, -NH-NH, -N=N, -0-,7-C(=0)-, -CHOH, -S-,
-S(=O P-; R3 is cyano; am nocarbonyl; am no;

Cl . 6al kyl; halo; C1.,al kyl oxy wherein CL. 6al kyl 30
may optionally be substituted with cyano; NHR13;
NR13R14; -C(=0-NHR13; -C(=O-NR 13R 4; -C(=0) -R15;
-CH=N-NH C(=0) - R1G d -6al kyl substituted wth one or
nore substituents each i ndependently selected from

hal o, cyano, NROR10, -C(=O0-NROR , -C(=0-d. 6al kyl

or R7; Cl1_6al kyl substituted with hydroxy and a
second substituent selected from hal o, cyano, NRORLO,
-C(=0 35 NROR1U, -C(=0O-C _6al kyl or R7;

ClL. 6al kyl oX Yok Bk cach Rlich @RatylsdecBdidsthlil, WaRthitt't,h  one
or nore subsghbUent's-eagb; dbie ReoHaRKubsahe ¢lade & r om
hal o, cyano,  NRIRT Qs each QéetpeQAent I116'%1‘!9%0rn'hg-lx oo 94 kyl

or R7; C2-6a Rw_@cu{y\g@_x
2004/ 074266 d W PPt Uents

?ﬁ? 85/?&5@0% Lo, IsRLS, SUbs ahcanléﬁggs
each i Adepengde ted T 1%mch Al O %2
- C(=0) - NRORL % “gfg‘ - ‘“"‘1 AT ot ¢2. 6al kynyl
substitut ed WtR3hE af“”yrmres b%tlé{ nts h
i ndependent I y selMEcreg s T o hal- ﬁ _(g (F)i)g%?f a
C( O) 1 h C?‘Ja alk; Négrlplﬂ 1 1 morf[: subsfituents
N B B i o s Wi e
- NH- NH- | N:em_h mdepﬁldently stlic ﬂ‘om halo, gyano of § —Q& gz 6a1ken
- X2-C1. 4 al kmﬁt@dqllysfubsututed_v@h orﬁ & np@gﬁlé)a ts eseh gndependently selected
-d _4al kanedTofhalxagoes -CrgiRk Sretvy o 10“ suwwﬂh@e or
1. 4al kanedi yshore;subgiitieiis xR ipddpesilany selqegef fig-halo, cygpepr -CEORR 3
SQ(=0) B, - S-CoroydpplieatyOPealigledy: cyip o xS Palpier iyl - NH- NH- |
- N=N-, - C( =@plyhaloCSrllyloxySfin@)aPBeryl; diho-RAd Caialkvipnonocakbyth oxy ;
C - 6al kyl optiisakrdnkyeyrbog sy Hiltylteahl it anine mee- Aror e
subst i t uent ssiceaghanimdedendent |y sel ected from hal o,
cyano or RGhykdedRGialoGaimbabda@iyoho- oGt L@Gininycaswlasdminbut ed
Wi th one ok, ARIRyEbIRIEIC, Rl Gb@AGRNl PERPenaden t].yikyl
sel ected {fieMnnadstuted GBI Mo, Bfdrox (P RikyoG22, Gabikis By |
optional |y Ségpﬁhhliﬂltgﬁk&%}l bRor@Bub@ituted WY cPand kRS, faldeNt S
each i ndepengemt], ¥, Selesd edof £ om,hal GQkyn)@M)a&Qly@Jbstltuted
-A(=O R6 ; kb fraafsl, %I dg}ggmylog C g&hﬁ% omésb)p G HRNO;
nitro; ’Spolkéygtalaﬁgamﬁgm Ml or ai ckMLﬁ)Xy,
am nocar bmx'mbnoglaaomcyc% o %(c sauﬂﬁédmaumuﬁggmgﬂyl
d - 6al kyl OXXb%%EIC or XJC o¥ %‘Lﬂ%@ﬁcggﬂé{éd ﬁwrtlag HM].lated or

am no; nono-_ar [) Al zuﬁocyc?c or ?

: the®
aromatic heterocytle, whered etetocyclic ring systems
hy dro gen, ! alflooﬁon ensu %tlaﬁlrteg \Om oné two €e, f ugor five substituents each

dcll( (6:Ia| if(})al k¥nd§ eng]n{i] sclfc[e %ﬁh t%dr;g érca tE (1) flg]alliyl hydroxyC] ealkyl,
pol yhal oCI %mci%{% Tky ﬂ é’i %Qﬁ aml}](k @Hy 011 3 éfi/l t ut ed
with cyano® 7‘”‘ OmnkIth|o
AL s o v%&r-l&%&w agas'tal%lﬁalv ’
substi t ut edmwc%f‘??“)éy%{ﬁd‘I ORYAY oXyR" FiB[-Gyalio:

35 R’is a monocyclic, 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



A _6al kyl oxy, C1.6al kylthio or S(=0)p-Cl. 6al kyl ;

C2. 6al kynyl optionally substituted wth cyano,
whyanox4zee hal o, CL. 6al kyl oxy, C1. 6al kylthi o or PS(/EE)0R4/050084

Cl. 6al kyl; 25 R6 is Ci, 4al k&, am no, nono- or

di (Cl1. 4al kyl )ami no or polyhal oCl_4alkyl; R7 is a

nmonocyclic, bicyclic or tricyclic saturated, partially

saturated or aromatic carbocycle or a nonocyclic,

bicyclic or tricyclic saturated, partially saturated

or aromatic heterocycle, wherein each of said

carbocyclic or heterocyclic ring systens may

optionally be substituted with one, two, three, four

or five substituents each 30 independently sel ected

from hal o, hydroxy, nercapto, Cl_6al kyl,

hydr oxyd - 6al kyl, am nod - 6al kyl, nono or

di (C _6al k)ﬁla)) %dﬂpgsﬂﬁﬁkekyllm ond, &b mfde ,four or five substituents each

d -6al Kyl Caadaiiy,se1dcidd ey, Oatoksy hercafh, Cﬁ@\hc!ﬁlMJy@&ycl galkyl,

Cl1- 6al kyl oxyierh badyhono or GlC Gakysiitod]- galkylcfyraﬂo nitro,

p0| yhal od C§ Malrbon p@JMﬂ@a Ql 6@@1&9’ péa)kyloxycarbonyl

am nocar bow azlkylmg_cl amg\lfu aloCR;ﬁyl polﬁl’ &Za@cyl@fy

R7a- C1. 4a|k nonocyc ic, bicyclic or

trlcycllcw§§1&ggﬁﬂ 1k]p rm@hlmk aturated or aromatic

car bocycl g %t I C ic_0

sat ur at ed® ”ﬂ%’ teTC %‘5 OF fgfh o ){’?‘drox’élc’cf L Cb"’%y%xy

het er ocycl & dﬂﬁ@?@ﬂﬁhﬁggﬁw%?mgl?ﬂmﬁngb y Frage

het er oty cl i i A Sl eraipsa gy gt} crein each of the

PCT/ EP2004 A 5008aed Cscﬂ%%i"ua?’raff EPﬂ%iFlfy?“dﬁéPh élﬁm@t‘lmbw%“m

with one, tWibone ¢rHyoadstivprigich Gepqieply sdgporfyfent s each

|ndependeth¢h§éYé@@@@wﬂb6ﬂﬁﬁﬁ?@‘Ch HleoRaom BT,

Cl - (al kyl , "ispPEx g CHEFRYIiR P 95 LPBRFRYEY oo or

di (C1- 8al kw»halmlcrhd@o RS ONVIENCS We@rWIC(‘ O)R’, -NHC(=O)H,

Cl- 6al ky| ca®ds@Nyt,, 1CB TR cC@#DRYR ; or C1- 6al kyl oxy,

d - dal ky| By mibniyeken toget@l to B dojrhlenkyir givalayralivg of fovintly O,

pol yhal oC _6aldsycr-gpalcshal oC . 6aldyyl oxy,

am nocar bonyl| ;cm-CH(cHNC@-@8) ; R8 &2 hydr ogen,

1-, al wyl, arydu,or-@cyldBl 4al kyl @3R9 and R10 each

I ndependent | y .@renhycegen; hydrexy; O _6al kyl ;

Cl. 6al kyl oxy; -ccteatdadcanponyl ; ({31. 6al kyl oxycar bonyl ;

am no; nono- ofg,eh{@.cfal kyl ) am g 10 nono- or

di (Cl. 6al kyl ) api.peGardony! ; -CH(nNRll) or R7, wherein

each 055 tﬁhels a’fdfgr @ﬁﬁﬁ%ﬂu@:ﬁﬁ@w@mw@%&k&’ a]kglgyguzpa%o Em% mono-

Opt i onal | y o i gl 49@78;!;]111140 @1@1&}{1&)&1%!& 43R9ca§3919§&1|4£11$ﬁo%gmb0m th

one of L0 GHRSALH: las adlﬁ%ﬂﬂhﬁl ghengent 1y selected

fron1hyer1 hymexw M oxy, roxyd 6a|ky|oxy,

car boxyl e c 1 de arecﬁqyajkhboq na{ﬂy silbsthqulw%l cyano o m no,
{l&f i enb

nono- or
poI yhaf’ one ta m?calbo yyl &lﬁ:a? st Lﬁe Wf lhcyano T angtlo_c on}’hG
- NH- S( O) 115 ynyl t10 rnmocal(o _}6) NHNH2,

- NHC( =0) RB S & %“tedr#’fh cygp ‘”R@“ Mo may he taken
t oget her FolSFwi‘”ﬁ‘l %“%ﬂll*(/%}Psé?ﬂtfd“B‘P °3ta‘?°|°{/a§1”‘é‘i3r’tb°“? 28Rcal of
formula PEHFZCH2- CH2- CH2- (d-1)

- CH2- CH2- gd{g_p]@p@qrwl su satnt with one, two, three, four or five substituents each
independently selected from halo, hydroxy, mercapto, C1-galkyl, hydroxyC1-galkyl,

aminoC1-galkyl, mono or di(C1-galkyl)aminoC1-galkyl, Ci-galkylcarbonyl,



20 - CH2- CH2- O CH2- CH2- (d-3) -CH2-CH2-S- CH2- CH2-
(d-4) -CH2-CH2-NR12- CH2- CH2- (d-5) -CH2-CH=CH CH2-
W@ deod)7426€CH CH=CH- CH=CH (d-7) 25 R 1 is cyanBCT/EP2004/050084
Cl. 4alkyl optionally substi2uted with C _4al kyl oxy,
cyano, am no, nono- or di(d _4alkyl)am no or
am nocar bonyl ; O _4al kyl car bonyl ;
Cl. 4al kyl oxycar bonyl ; ~ ani nocar bonyl ; nono- or
di (A . 4al kyl ) am nocar bonyl; R12 is hydrogen or
G _4al kyl; R13 and R14 each independently are
Cl -6al kyl optionally substituted with cyano or 30
am nocar bonyl, C2.6al kenyl optionally substituted with
cyano or am nocarbonyl, C2.6al kynyl optionally
substituted wth cyano or am nocarbonyl; R15 is
Cl. 6al kyl substituted with cyano or am nocarbonyl; R16
i s Cl - 6al kylcyopduyOriadalcyox ¢ galidybiéamohy Ve L datkgtia R @nd itro,
ani nocar bopyhaioQ LR folyhalbt, Salicio amocarBeyldd ¥l -x1i8. phenyl
or phenyl substituted with one, two, three, four or
five subs suseym¥n§efo€e%9ar61n5f49&e qu%hp%r aﬁ b Gl herdnt:OM
hal o, Ig )ﬁyﬁ‘rbrgl%heggig s%t’mal ath X [ngéé{‘nq to@jq'}kgxyl !
egcha

am nod - [,
Q- Gal ky 3;;?;’ e ot by % Byt fertee ooty
C3_7cycl oa
SRR LR ﬁt&f;s Sk Ve Gt S %@ h -
O gt e e bbb L AT g o
used hi8r Srfgekohsatypedhuoagnpdical g ff?ﬁ‘lzl?}ﬂ carag at%ﬂnsd’f‘%ﬁp
or part ofePrRouprIRery. RS ek P LGV B Eritfied
chai n satGiraderstiy! Asfiers Seiglk prémoched e sfretehdRengvdioremt 1 to
4 car bon mdicelphrginafiped toefsarbpp ppipisuch g mpylene. pr opy| |
1- met hy| ebZpjhancdi) gt lyPtethyl@e. 6 dpRaphedigler @-wﬂ@ve’é’ﬂ-bwa?dtﬂ or of
a group deftuyiisnegtdriyfigphtscpqloalayl i protrietd cxshrareml avedebuvlat ed
hydr ocar bodopenat rcalesy! vdwiclpigptyLfCr.@land difiges Graigly pid brancket ons
such as tdhenigigupona@icilybechs frow 2 &b carber akoyk coatriningp @evbly bond
hexyl , 2wt diydyhptbogilyl, Burelyl bdaenyl, hdc@yl afg2he Glgel Goydlkyigbdeitues
group or fagt anObranghe@dhOulfydrebexbdn R@isalsSbving frgphd to O¢arbdiGitoms
branched ehadifg &gk Wndtuads My, ae@hiy Gutynflapeit@a) iexyhyaand hdg
from 2 t oikh 2@aloBon, Bl tSHERandsed catobyyb reprfBEn@ Piilg,system
1- et hyl egoﬂiélmg ofalt ¥ b singf) @ﬁ‘i‘lh’é systel%@é(@élcompgsemBxﬂ%hlbﬁdﬁtyﬁs a@nd
the |ike;gid Qxlg sﬂ@ln K&ﬁﬁﬁ& (yliy sl%fbbﬂaﬁ Sménbdyat, §hfciQF niBEi@RNChed
chain sat M&l@ﬁ%rﬁh Yaﬁzjocgraé m];n)(e@hg qu:na E}g)cgmconsrsﬁg '()iclai 0?3 h@y tafag
from 1’>St Oy éﬂl)@@ﬂ agpcoﬁ SUEBs ol &Ro%m@ﬁlﬁ tb\{mlpl%ﬁgat least one double
1 2-etha v1dé?irﬂ1at]the nges%slz% 1s| ngefipﬁoma&c’n 99! &Pﬁﬁlﬁ&i&a‘ﬁi or
1, 3- pr opy et Saprce BRI AOEEE e O Koz BULYLiglene
3; gl E)B?O lp;ﬂ or 3T qu 1-m0 sys em Cl om gcﬂ%%ﬁi gall;og)iitonﬁ the tell and
SO ed 10 the ar] designates cyc

CyCl Ohept Iﬂaut% EETI Kgn je ectro¥s t a?l%Wlﬁ‘lE6 1%' lg%-]¥ alécgigzq o?hed
chai n fydPPYEFHEH™ SR ng f r bon
at ons co nft-hﬁllceH,l ﬁ'ﬁno&ycldco%%? 1éor%¥fac satlirated hetelocycle 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; a monocyclic, bicyclic
or tricyclic partially saturated heterocycle represents a ring system consisting of 1, 2 or
35  3rings and comprising at least one heteroatom selected from O, N or S, and at least one
double bond provided that the ring system is not an aromatic ring system; a
monocyclic, bicyclic or tricyclic aromatic heterocycle represents an aromatic ring



such as ethenyl, propenyl, butenyl, pentenyl, hexenyl
and the |ike; C2.6al kynyl defines straight and
whe@aoheds chai n hydrocarbon radi cal s havi ng frBOT/RP1004/G50084
carbon atons 20 containing1f triple bond such as
et hynyl, propynyl, butynyl, pentynyl, hexynyl and the
i ke; a nmonocyclic, bicyclic or tricyclic saturated
carbocycle represents a ring system consisting of 1,
2 or 3 rings, said ring system being conposed of only
carbon atons and said ring systemcontaining only
singl e bonds; a nonocyclic, bicyclic or tricyclic
partially saturated carbocycle represents a ring
system consisting of 1, 2 or 3 rings, said 25 ring
syst em bei ng conposed of only carbon atons and
conprising at |east one double bond provided that the
ring sys ts%mn hcﬁmﬁ&tof BFlord KBl bcﬁlptﬁslngg leSsYond 1R oatddn selected
nonocyclqngIthycllc or tricyclic aromatic carbocycle
represents an aromatic ring systemconsisting of 1, 2

ggr go :] I gtg’gmcuﬁr%k % sI oprgon§c¥(§ I: %@c&%k tﬂ(g'clﬁ 9&%@@ %OCQJICS {Qg l g
oo so sl e LA il el o
e

conj ugat e S rons IS with
6, 10, 1éfet‘é‘{sc?hy5“?a“t a‘fenevc?"rit(])‘?]hske(rul e of M ckel) a

nonocyclic, bicyclic or tricyclic satur
heterocyé@@mW€ﬁW@§%ﬁT§m%@?lﬁ%m”§99?§WW@®W§W§F‘ﬁ§%%?S

2 or 301G SRAPTEYD Aot b G YRR PYS

sel ect ed il QlosEnyiscyclangiepyl pyciRggocax) St aB bl i ng
onl'y si ngréisstetionaphhyeprd @y 1499 10sighydy-qnfiracepyl and the like.
tricyclic partially saturated heterocycle represents a
ri ng systRewivbomsipstof nepogyflic. bicycle opiricygis agmati¢ qagecydip e
conpr i gi miengdinaghtbdemyl, agireeetyet er oat om sel ected from 0, N
or S, and at | east one double bond provided that the
ri ng systremuiagxmoks cmonadydiomicyclic o iirygicsausted eferogycles are
nonocycl itegphylbteynel pygolidinyl diokodbyst inidztidighakiotdidyet er ocycl e
I epr esentt&raigtrotBléng iy dr@x 201 .Gs oMo RDPiA R iGN oxadiazolidinyl,
PCT/ EPR 00440560 84hdiazdiQin@yShLmigiopsidll Regh@fopylimid@ylor 3
rings an dleﬁ@@@lfyi'aﬁtilyﬂ Goatyl, hepsknylDmeaniehiesaatieomppel-eat ed
from O, N‘itﬁlﬂnyl&ieca?y@ﬁ&uinQM&L&)@W@&(‘@JKQMQ&I #RfikemONOCYycCl i C,
bicyclic or tricyclic saturated carbocycles are 5

cyc e P OB neulape)(ﬂpfem Llyllooyclﬁ,y)gircm HEyYIlcpaIM}cJatQ t\@x&(t!al racycles
cyc lo h'g pt 3ye| rroﬁrxrp m Imyl pyrazo‘gﬁyp pAS ':h%l%begmfgn@pt @MJOleXOlﬂ
cyc | onon a.{l.’yih dlocyépte&grﬁog%,xllndolmgQ&l%@)ﬁgr onapt h al eny l
tetradecahydroanthraceny and the |ike. Partlcular

exarrpl €s 1911 tlcu a1 exal %C f mon’o kllc CD¥C |llé or tn%r hctalollna%yﬁ:eleiogycles are

parlt [ E't:)ll :: yazest’ oxet na 1 rcl 1m daz 1, oxazol)ﬁ ¥soxazoPy[ 9191 oﬁ/yl
gzzl gh%ptlg) foly )?t“ﬂzoa’ yualezo

d1nyb

_h!

y oxa%lazo yl zolyl, ngyl |
cycl onon Z‘&" GEEEIH: a@&’fl %?’gl bSHZEme]l lf?g“ pyv
1,2, 3, 4- tk@]tz?tgwol?obeﬂﬁ Fﬂy in oélﬂyf indolyl, isoindolyl, benzoxazoly
1,2, 3, 4, A5l ioduslt BRGUFEYA PR Hegky i bhe | ke.
Par t i cul dinzesdiny-eedfadingioteyrarieely Py ipqipy ipavinolinyl,
tri cycti coirarliprratitodzinganipyeeysd] dsigoxgling. apimzqlpyd pappthiridinyl,
napht hal entsyifiiny!, bantopwrand.@pryplopyrié thieppyridg furepxiigitpbodipzaippyridyl,
nmonocycl i thiazolpryddylgisaxgolepridyly dxazgleryiidyl, Byatolppaityd @nidazopyridyl,
heterocycl es are tetrahydrofuranyl, pyrrolidinyl,
di oxol anyl, im dazolidinyl, thiazolidinyl,




t et rahydrot hi enyl, di hydrooxazol yl, isothiazolidinyl,
i soxazol i di nyl, oxadiazolidinyl, 20 triazolidinyl,

wo bioadregel i di nyl , pyrazolidinyl, piperidinyl, PCI/EP2004/050084

hexahydropyrim di nyl, hexahydropyrazinyl, dioxanyl,
mor phol i nyl, dithianyl, thionorpholinyl, piperazinyl,
trithianyl, decahydroquinolinyl, octahydroindolyl and
the like. Particular exanples of nonocyclic, bicyclic
or tricyclic partially saturated heterocycles 25 are
pyrrolinyl, imdazolinyl, pyrazolinyl,
2, 3-di hydr obenzof uranyl, 1, 3-benzodi oxol yl,
2, 3-di hydro-1, 4- benzodi oxi nyl, indolinyl and die Iike.
Particul ar exanpl es of nonocyclic, bicyclic or
tricyclic aromatic heterocycles are azetyl,
oxetylidenyl, pyrrolyl, furyl, thienyl, imdazolyl,
oxazol yl ,pyrl'oﬁ)%él%ﬁ|ﬂ¥elnopyr§zn&1%gﬂyﬁéimyl 1s§ﬁazbl§)91§zlﬂ1|y13-20| yl,
pyrazol Yliyia bibpl @l YokazodpHhAQ AZQbMazinyOAAIAEBIM! |
:))e/:‘ Ir 3; g: ){llmllh ﬂmgly;lymolJByrfnhdmyldthla%lLyrlmlﬁM)ﬁ %éirmmmyl
i ndol i zi aiz OP?“ y ylazoogyn ¢ 1‘lmla xgl y el
benzi mi dg}Z{Opr]f azmly h%roﬁim azury 15% azé{opgndazmg t&a opyn uiyl
0 zc)O{cJ idazinyl, ox; zol azm P azogpy azmiy inlidgzopyridgzin
ben2|sotﬁi§% ? @déﬁékﬁ dltE 8 dﬁz ﬁiéﬁ ol Y
aui nol .h'n;flr@dw;{wmr%ataﬁﬁ%uﬁ@sﬁ@ S oy,

s

'~<

1 lop X 0 1ny1 triazolopyridazinyl,
g 3 : Eglz fﬂz :mzoo%rﬁg:iﬁz%am nﬁym:%fg%ﬁjﬂ gygﬂviohiazmyl isothiazolo-
benzopyr &gyl Pypletrp yrrapizioyt Hirehyw el
f ur opyr i cyddiazolotsierinbii thindéskolspipainyelyitzolotrigzingl azwwbwﬂlw
isoxazolapyﬂmﬂthmb%aﬁohmwwﬁmkﬂﬂ%whbyrazolopyridyl,
i m dazopyi i dyl, WO 2004/ 074266 PCT/ EP2004/050084 11
pyr r ol opyisagi igyein befdrdy ihetrro 63 Gms A yEbenyf mgicypyhenaiticing fo 2
i sot hi az cch@:pytbraz ism'fy)did,e moitth&lalz@&ctmpyraa@ﬁun}ohl,and a sulfonyl moiety
i soxazol opyrtazds aidltermsax aBOECPYMIAZ dteny | |
pyrazol opyrazinyl, im dazopyrazinyl,
PYr r Ol 0 pYithé BanGkh16Y kenerit 1 F@ROJANT] bitimd brid jokig. As used in the foregoing
furopyri rhdHeBydfter, polyE@indiilyeng Odr&p Wiiphr1f Blirty ls defined as mono- or
t hi azol OHMIEIIEMUQEWJ meth&llSloﬁﬁﬁZlﬂal Q@Mf\jllﬂn)x@ioﬂﬁﬂlc,ﬂuéo atoms, for
oxazol o pyeg(dnme dliﬂﬂé((&methﬁ Wi t@ﬁ&&&myi I ﬂolﬁl‘afébﬂé{ﬂly] or polyhaloCi.¢alkyl as a
i m dazo pyoq dumr 9211 tr&yzl groulﬂygefugll ;Q QMJOI &I 9(;3}hn&llbstltuted Cr.qalkyl or
t hi enozpyrd g.iﬁ(;ll f&)éjgamplg WE Qg.\zfsr de %h ﬂl% ethyl, 1,1-difluoro-ethyl and the
i sot hi az qle Qly{aée Ql% ]1 Le’ hal ;,Jt:,]rl a%Qngﬁycqléddtadg thYQloup within the
i soxazol O(p %{nghlan (9 ?c!lylﬂ%{ rricth)q )f)gﬁlgl (919 1 3g;?ﬁha%1 chlkyl, they may be the

pyr azol opyr | azopyr i dazrnyl
oxadlazolopyrléVT thladlazolopyrldyl

E Ir,]: gé |03|82(F)) [l d 5!%7?00)1( amd tL adZ onp o'¥ l£7a21£7nl¥ méant to include all the possible

oxad|azoP8 'Fﬁmﬁﬁ %Wmm?%?36Pﬁ@%ﬂ%ﬁ@?%ﬁ?ﬁ?ﬁgﬁﬂmﬁhﬁd

tri azol op¥f®H i nyl , oxadi azol opyri dazi nyl ,
thladlazolopyrlda2|nyl triazol op yr|d¢2|n
|n1dazooX@Z@Wyvd$ﬁWH§%6PhW&%BWVP° 1&%281%?%6%5?@? SO
Xxazol o¥ri rglzapnﬁpy pf thie p/echlE of Faghugi (D thyopah 24y Hh carbon or heteroatom as

pyr azol otavirepgitanij hot othgsedsy et Thars fongxpmple, when the heterocycle is

thiazol otriazinyl, imdazotriazinyl,
oxadi azol otriazinyl, thiadiazol otri azinyl,
triazolotriazinyl, carbazolyl, acridinyl, phenazinyl,

phenot hi azi nyl, phenoxazi nyl and the |ike. 15 As used
herein before, the term (_(r)) forns a carbonyl noiety
when attached to a carbon atom a sulfoxide noiety
when attached to a sulfur atom and a sul fonyl noiety



when two of said terns are attached to a sulfur atom
20 The termhalo is generic to fluoro, chloro, brono
wana4iooee As used in the foregoing and herei Paf/ERL004/050084
pol yhal omet hyl as a group de part of a group is
defined as nono- or pol yhal osubstituted nmethyl, in
particular nmethyl with one or nore fluoro atons, for
exanpl e, difluoronmethyl or trifluoronethyl;
pol yhal oG . 4al kyl or polyhal oC . 6al kyl as a group or
part of a group is defined as nono- or
pol yhal osubstituted Cl.4al kyl or 25 C 6allcyl, for
exanpl e, the groups defined in hal omet hyl,
1,1-difluoro-ethyl and the I|ike. In case nore than
one hal ogen atons are attached to an al kyl group
wthin the definition of polyhal onethyl,
pol yhal oGisgalikdHay Qr1-iRey 2Ry didtdhkolyl bBY1iIEBYwHRE
the Sarfeme%bog;lcfetsg{pﬁt%enyl,_%qmﬁa Endo Rl ELBRRENE IS i et NE

definition of R7 , s meant to include all the
posSI bl @ yiPQIRLE GHIB olus bl Sk BRLE G LS nerd Ao
|nstan%e,wﬁmggﬁﬁxfméqnprlses 1R pyrrolyl " and

2H pyrrol Y- oThe arBocycIe or heterocycle in the
definition of Rf or R7 nmpy be attache o the 3

r emai nder Bt PR EHBIERYE ‘é% 1 PSP HITA® %Tt ;he ?°H$%aﬁ B%agag]ﬁfl
ring car UoHY e EtE BB as appropriate, if not

ot herwi se specified. Thus, for exanple, when the

het er o¥y cieehgageutyopuial trrape s ErPEPPRr ALy s BeRY 12

i mi dazol ydountefiqn isppppgmapgatioglly pgipEbly Bpwpren ses qf pridgang pypscy phich are
4-i m daz oloy phagiprgutipgpacteptpbls mayyiso {fjddts. foreparle s aERARN®B O S
napht hal emwjfcatiop ¢f a phagpadgesically aqespitviclsentrany Ul sabs wisieit hal enyl
and t he | hkmacentidpfparprematly onpetre abihded v(ikig the Rpit off@presgcur s
nor e thannmemnentine in any constituent, each 5
definition is independent. Lines drawn from

subst i t ueTht shaimide@icaly Qg piSlesddginmsalis Achieat@tiea hepelyatovetal@edpon d
may be atdoaglent theta@uiilly acBie nérhexicadid didivh @it fornpghiat tens. 10
For t her ag@pblutdEof EE@Ya (S ad 1S tobdim.t TelateORpoiaeElyok otlapedvul a
(1) are thesenivagrah Ritlshe appeiticRE ds BbrganiS acids, for example,

p har mace Uﬁyhr@ﬁiﬁcl aMds,azg‘gQ@(ﬂgcﬁgﬂc,alydrm\mVﬁrth.e lieashituGic Qf; it 88
and base Sph%lioﬁ(hici@ﬁn@ the @3¢ @éﬂﬁ«f aﬁiﬁ@@i&&nﬁi@,l abec, ﬁé‘{ﬁ@ﬁ!ﬁhﬁbdx@
rray a! SO Jcéti@,Q—h yprohgiic, @-X@Mlm%w, okaflc, anglicps&,%iﬂia,rrrﬁfeiho n or
puri ficat 1lu19;{1]ic, L 1ic®arfdii C —IB;E'G@H ,t).b—gx a!le}{w%%@ _tn@sk?xlle@ulfonic,
conpou 5} d. eﬂﬁlelsulf(‘?h%i Jer?ﬁenes‘@{@bﬁit,qg{cmyl’tg %smgﬁld clogeéinlas_ylfanﬁc,

acce pt abl -hy(d-)r{)xy&gioic,ql[a%in%;%gdlgglgeqzo}@a&dme erta ids. C%Rpljseqy tlgfsaltt he

g:jgistem)nlén I nnbggo‘inllegeq'b treatrmen vﬁﬁ%?ﬂ?o%%iﬁ%e%gsle%rngccept abl e

caon i gn Larsb AR GRnitaf St Kb R Gt B

(1) ar® abFeerBbeapHEr Hem e pupe s b RyS R STy Be

obt ai ned BYRFE° TREGET HYEERETH ABEPFELHE W 7S STRe T

appr opr i at@ekcldemgemisHyMGak e gt dglive map s e Bhium

hydr ohal i €9 PSS Umemagnesing, e-BR Ao B b BB PEtHe 5T

the |ike; priswifsegpidey iy giphpticpnd agpitigamitehHASyPEYIEreaci d

and t h& | ¢tivemingpropylegyipmisropyieinids the fogputdsaisisbresrs. acet i c,

propan oi Cgiimﬂy@mi@g@iethy]amine, diethanolamine, dipropylamine, diisopropylamine,
di-n-butylamine, pyrrolidine, piperidine, morpholine, trimethylamine, triethylamine,

\'/
C
énlfls as nentioned herei nabove are neant to




acetic, 2-hydroxypropanoic, 2-oxopropanoic, oxalic,

mal oni ¢, succinic, maleic, fumaric, malic, tartaric,
wWQ20waraxey- 1, 2, 3- propanet ri car boxyl i c, net haneBOl/ERI00€050084

25 et hanesul fonic, benzenedsl fonic,

4- et hyl benzenesul foni ¢, cycl ohexanesul fam c,

2- hydr oxybenzoi c, 4-am no-2-hydroxybenzoi c and the

i ke acids. Conversely the salt formcan be converted

by treatment with alkali into the free base form The

conmpounds of fornula (1) containing acidic protons nmay

be converted into their 30 therapeutically active

non-toxic metal or am ne addition salt forns by

treatment with appropriate organic and inorganic

bases. Appropriate base salt fornms conprise, for

exanpl e, the anmoniumsalts, the alkali and earth

al kal i ne Hﬁgﬁiamlﬁ'eaﬁl]utn&ildlﬁ Pridink, Iaﬁnollde'éxr&|1§dc[ﬂnolln§ @6lbebbdhine,

pot assi umy.bREAB %ﬁéa&lﬂ% 2- £ Ol S AbilyS-1388pahddier, ykrktBmine

sal ts wi t RO 9IS BAS Gs subr o] for exkhgheMBine, IRRCANAARY and

tertiary alnLers Lo ‘@ﬁqm%g &y@&ehgyu@mg&@m G A acia

met hyl ami am ne, pr opy am ne,

| SO propy ! '?hmterm dddgt!:log feah ioo cgmpnses &a({;n | naend soﬁlgnq%mf?dn forms which the

S: g?:) le glr_n E unds o Iformul ?I) are abF, % "form. Eexamp%s (‘)% su%’%?ortms iirc eiﬁ lﬁldrates

pyrrolldl?%mmﬁf%%WVﬁ ne, nnrphollne trlnethylan1ne
triethylam ne, WO 2004/ 074266 PCT/ EP2004/ 050084 13
tri profyl SR CaEERTRE] WPy diRes te GerHEI PRSI SN d

i soqui nol ffevhich reoppappdsof formyia (D arplpia f"H’i/‘?y TP NG e P

2- ani no- 2BESPAF FRYATEE Piyryula(D G ar AEpIORHEAI Az AR A AR ne
salts, anfreaplegn ogtienplly arvitifisd diyihalide. gyjefide gearylafigpalide, e.g.
exanp le . Betiyliadidne bentyljagidn Othgmiedciqnty evith sogddeavineGroppy Byt by

t he sakt fsof mhesatkybéflugorrhardiEdatdsylky! mekearsiotatespiot Hkyaci d
into the f-reecalfpaks AHpitgramamiites apesitimlertiadcd titoeens al t

al so conpPhasesutitdigackryrdicatvesionidudollve ibmadd tiflvonacftar ms
whi ch t heand @emp draSitetd of cadicatsh Be iftbguced hsthg Bl bxehageorefior m
Exanpl es of such forns are e.g. hydrates, alcohol ates
and the | ée@.oxidddorhb i@ thé @it codidakiSkdi@inyto auffpiethe @Spoused
her ei nbef @maladelteBie sne bl erd] kAt hifkaEnitoR IR ko 15 8d-dafd
whi ch t heygggpounds of fornula (1) are able to form by
reacti on between a basic nitrogen of a conpound of

formul a (})nd30gpaRcARRRPs ndleBpRadredtZl) g mBge B des,
such a% adthggn sﬁtg( MJnﬁy anfths agd%te}e&%chw ISM§11-OIIH‘IS Mgﬁgntam one
al kyl hal i 9‘%‘!01‘6@&1%18 E}Qﬂnaﬂfan&%sﬁ! e e@JhMJaln@'Joxlngl@fomg g.

nmet hyl i odi de or benzyli1odide. Other reactants with
QOOd l ea\”[’hn ngrstgleyl?e %}é/lsomeucc%mbe 1u§edHerengéfor {E saﬂﬁm al kyl

taL :jf lalu EO;/ |o rres'ib € stexramsomenc 0 mfs wI%dh the corr)éo nJ;[gfI f%rmlﬂ (g 1r'}:\l7]:ox1§'e}‘s1 as

on 8%% quatél aal )han'tmes or %ﬁmologlﬁgﬁ%ﬂcnonal detnv vei; rln Possess.

a posi t1 v&f

acceptablgn%ﬂﬂﬁW@ Pgpac o E e %ﬂﬁ“§?g%%ﬁwﬁ TR0,
trifl uor %Rt Be Bixvg ol ppEsiole SErePeherrfly BBTRIEP Bif mgfures

choi ce caffBEnsfirEueReE P GEriagTs B BRCHEATE PEE *hE! °20
The N-oxi e of B¢ pdvidss isnsee fypet Bl Ay BeiHEXidetr dlts e wist

t o conpr i gavcHEy eBiputiaeialy &t Lefappdpiel aith(lepy thap s epfizdlyne
or sever alessthery4, npyticrii tepsdhgetP ad vavpreirdy lox hehi L2etheotert he
so-called N-oxide.

3




It will be appreciated that sone of the conpounds of
formula (1) and their N-oxides, 25 addition salts,
woo@uerszas y am nes and stereochem cal ly i sonmer PCT/ERIO0® 050084
may contain one or nore cdamters of chirality and
exi st as stereochemcally isoneric forns. The term
"stereochemcally isoneric forns" as used herei nbefore
defines all the possible stereoisoneric forns which
t he conpounds of forrmula (1), and their N-oxides, 30
addition salts, quaternary am nes or physiologically
functional derivatives nmay possess. Unl ess otherw se
nmenti oned or indicated, the chem cal designation of
conpounds denotes the mi xture of all possible
stereochemcally isonmeric fornms, said m xtures
containing all diastereomers and enantioners of the

basi ¢ noliggbl, afus Sv;hEMngﬁbBlﬁ\d &Sorie] d) is @Pinsta@@ Gﬂacn@ﬁ ast(ll:‘)&hls
i ndi Vi dughegs HQWE Edufposh @ fBRfnyfrod AWl @) ioldr. and t hei r
N- oxi des, %ﬁaﬁic&la? ’steéc%!en\t/cggn%§ m%ﬁta\g kne RI! L{;@ﬁ &B&@lﬁ%n Mtﬁ%s on

subst ant i ale% 1[0%1 allly)'s at&?a%@a‘fsnﬂ}lﬁ% C}Melttﬂ: cJ.s %?ﬁ‘c l'. han
10% pr ef e 1I 1¥ Corg SSnds 3pa 51{07 dohiflk b?r%g C%lll l%ﬁi ofRE (ehtbe ? an
2% and nD gu F eln qab dlﬁe(germs ms%a { EE%
2004/ 0742 ‘f ?lnéh A RS M Fhug en

a conpouﬁﬁ’é h?wn?ﬁﬂ%§m§ “For | anc cified as
(E), thi S HRIHE Y e °E% I ?ft§m§lﬁ§ egt’ﬁvt“t“%’t ly
free of tRHERIIR e prebgfidpiihiy e Sfﬁ’&“r"f P& Er8F™ st er eogeni ¢
center® may have the R or S-configuration;

subst i t uetteofgncompuyds PIENTUITY) &P 0 Pt theirgipic & ht ed
radi cal s feyalhageostrlipidyindcpe integhovefprmyly ggjgtended to be included
conf i gur atifhip e schs pigsasds nsHiBnpassi ng doubl e bonds can
have an E (entgegen) or Z (zusammen) -stereochem stry
at sai d deshdve vbrdinafifhtee ttre Fampowisof fotmuia (¥ is rRint t&alsoE and
Z are wehdudkirgWipxitforas, pheir slprihes RuatethagChmings abdii@irar t

St er eoc hedrregddnliopilyl ieee foing. PBrepid ingfest trfigosc@mpouned ormpfa
formul a (@)whiare sebaheditglyyue.i Nt ended t o be enbraced
within the scope of this invention. 10 Sone of the

c onpound Swirhevé: @eddlembefole)or HIRYafta HE1GuLSHKe G carl HA selebi@lielich

taut oner i iﬁdeﬁcﬁfexmy ouDbkG Mst off n@hetas dadntibd g h asB@ txa@NdFbrirE dntt RY,

i ndi cate dallip&stﬁlé'@mﬁla@(@atg iQdniBd bvRchafe ehei.niﬁzﬁlﬁﬁbgsﬁﬂ of vhichBad to

i ncl uded @Mh&mhﬂmgﬁﬁwﬁéope of the present i nventi on.

15 Whenever used hereinafter, the term "conpounds of

formul 8 (Ar)mterésuq‘hg Q;¥ COLI]_Q)HI@ @hose! %Iodﬂgjs%f ﬂngtglla [-I) \’\Mérgﬁ(l de

for s, t h-gll—z{ -2 :§ = T p§e’sentrs pﬁ\'iafent glh&éﬁ ﬁfo%faya-@m{ %ﬁSCl-ﬁexdi) their
ster eochem cally 1soneric forns. speC| al 1 nterest

o e Lhoseu e RIS TR
or herei na?nt er that spbstituents can be sel ected each
i ndependent |y out ofp! a\\l ist of n rous definitions,
such as for exanpl ebxtloﬁ ib'%rn /P, gll possible
conbi nations are i nt Qm;je iC 2 chem' cal Iy

possi bf%e or whi ch | ead

nol ecul esfeH4nMg Ftlﬁ”é‘tc"élg‘t‘"‘]llyﬁ‘ epﬁplﬁﬁﬁtw&fmﬁ Slﬁ?%t AT - S
t hose conﬁ"tﬁiﬁg’f uyfsﬁj“?‘i‘ﬁfoﬁns PyebWHETei n

, m, n and X, are as defined hereinabove.



-a' =a22-a3=a4- represents a bival ent radical of
formula -CH=CH CH=CH (a- 1). Also an interesting
w@e@dp72t6 conpounds are those conpounds of f orpot/arion)/050084
having the formula b "R3 B | Xi 1~ N (R2n t13-1=h4
1 YV) 30 (RA)mR5 NN R2a the N-oxides, the
phar maceutically acceptable addition salts, the
gquaternary am nes or the stereochemcally isomeric
forns thereof, wherein -b'=b2-b3=b4-, R, R2, R2a, RS,
R4, R5, in, n and X1 are as defined herei nabove. WO
2004/ 074266 PCT/ EP2004/ 050084 15 Preferably R21 is
cyano, am nocarbonyl, Cr_6al kyl optionally substituted
with cyano or am nocarbonyl, C2_6al kenyl optionally
substituted with cyano or am nocarbonyl. Another
interesting group of conpounds are those conpounds of

formul a (llrgfela@g' R( is cy)anosammlbﬁllylrb1 Gﬁylv%nabﬁkﬂﬂﬂtedﬁﬂmyﬁﬁ &Nt s
a bivale n&mn%&@&n?lad‘z saﬁtnylfoﬂroﬁgﬂ; @bs(ltpced]valth cyyxﬁ br a@mgcla%(;nhe r

i nteresting group conmpounds are those conpounds of
formil a (Slr%otﬁfi oL;ho@ otn Eﬁsjla.rgthﬂ com B)ds af R»rn?t(n.{a (IN)'r (I ) N-"
a Rza wherein b =bo-b =] %‘rre resen S t1 1ca ula ?) oxi d

t he pharnaceutlcar1y ccep |t lon salts, the

fq (L;?trrgr ? ﬁre eéc?)t‘%ﬂher%egfhn% gﬁgulg(?f c?rrsggurn §I'C g_sfancocr:n%!mll &émmu@{)l c
R4, Rs, mPVHUSHE™R are as defi ned herei nabove.

Anot her interesti ng aepup of ,gonpo %3 are those
conpounds of formula (fYMa wﬁjt e %215 &ormula R1
(Ra) X:/r X~NI+ 2n 1\\A)~R’n=\5((hé N-OXIdeS t he
phar ma%eu&lé

1\? ox1d thep eu c ya Ce gge ad 1t10n salis, {h udternar %rmncs or
PR Eeand 19

quat er narlxese 0C call 1somer1 Tm m ca nerl c
forns thetEgk, Whly m n

_____ 47 d ﬁ% d 1 h b ’ n
and Xr ar@ %1% et thieRd lf’ﬂeRr & na%%'ve' weSfelisg rgraa‘B’l3 y R22
i s cyano, am nocar bonylf C _6al kyl substitut edI
cyano or AU HEESPIRAR AL compaTE AF i%%@ﬁs?fnwgﬁb@ ford é‘a‘“{}ﬁ t?@h
cyano Br AfAocarbonyl. An inter est i ng enbodi nent are
t hose conpounds of f Qlw;(ul aX( I )q\ ];g (R2 (") or (I"")

[ | | ®
RN s N”N # Sgaa

the N-oxides. the pharmaceutically acceptable addition salts, the quaternary amines or

the stereochemically isomeric forms thereof, wherein

R, R® R®™ R> R* R®, m, n and Xy ate as defined hereinabove.

20  Preferably R* is cyano, aminocarbonyl, Cy.salkyl substituted with cyano or
aminocarbonyl, Ca.¢alkenyl substituted with cyano or aminocarbonyl.

An interesting embodiment are those compounds of formula (I), (I), (I"") or (I'*")
wherein at least one of m or n is other than 0.

25
Another interesting embodiment encompasses those compounds of formula (I) having

R R
|
X] N, N.
X
| Y a
RIAL N
R3 R 5N - R?.a

the formula



wherein at | east one of mor n is other than 0. 25

Anot her interesting enbodi nent enconpasses those
waoeompowmes of fornmula (1) having the fornul a RAT/RP200%/050084

XNNR I/ RAN NR" (p6~ R W 2004/ 074266

PCT/ EP2004/ 050084 16 the N-oxides, the

phar maceutically acceptable addition salts, the

gquaternary am nes or the stereochemcally isomeric

forms thereof, wherein R, R2a, R3, R4, R5 and X1 are

as defined hereinabove. 5 Also an interesting

enbodi nent enconpasses those conpounds of forrmula (1)

having the formula R R2 RNNRz Rza R3 T the

N- oxi des, the pharmaceutically acceptabl e addition

salts, the quaternary amnes or the stereochemcally

isoneric fornms thereof, wherein 10 Rl, R2, R2a, R3, RS

and X1 arg aasidd Qﬁeipﬂ%celi\%ﬁ@ heBBIRMABditioNaBDthdAdidia Wik or

conpound&he@{e@ocﬁemgﬁ isGRANGHOESoOfnefear MUl @ (1), (1'),

(r"), (I II")RZ 1(3 4 "R>andQrare(aldeﬁnedheremabmer ein one or

vvherever possi b e nore of the follow ng conditions

S‘gﬂ: ?/Cgl) afé;o ﬁrrlh Etgi*éstnr% elgt[o?ngnenlt éﬁgm%%tlésltﬂg)%l&én% urrﬁgs opijc’)nzngﬂa &)rﬂ?\gn in
said two FA”Elbstituents are pl qge@un p03|t|on 2 and

6 (ortho p05|t|on) inr sglct of noi ety;
b)msO; c¢) mis O and u amanocar bonyl

d XLis -NR-, -0-, O){S»N Kahedi yl, - ,
- S( O) P ake Aa)x1dj:snhe@ﬁlﬁﬁa|:e§t§élﬂ1§ﬁccepa@e a‘dtNB'n salts, e (ja{teu&y alﬁi)lesﬁ} IS
0; f) N i sbrcocKemRENy BomelidFoRPhdrdoS Whe’tfn 2 OF 3, nDre in
parti cyl a1 p2 R=E¥ QAR & ot RaR@klhdWcar N is 2 and said
two R2 substituents are placed in p05|t|on 2 and 6
(ort ho poééo%r@c@llr c!)nQ)an%SiQ%gste cogigounck t}@orm o, )n(lf'%r(l’”’)%la ”9)
nis 2 ano (I’ her§m §1¥ a' gemvg‘ spo(?e%[‘egptgeyfl)llow&é Gel%ﬁl ¥ ply
Optl onal laz Ll or.lv fnpamcu r‘.o1t , M rym aglcul g e\%nmﬁelg 8&1%15”7

or C2. 6a| anr? sal%{ L’vo% substltuegls arcy p]acelfi m posmorll'g arl(gj 6 W“tho p051 ?in 1espec¥ of

am nocar bﬂgcr;é{ | bicty:

b) mis0;
¢)mis0and R3is cyano or aminocarbonyl;
d) Xy is -NR'-, -O-, -C(=0)-, Cy.4alkanediyl, -CHOH-, -S(=0)p- or S; in particular

20 -NR!-, 0 or§$;
e)nis0;
fnis 1,2 or 3, in particular 2 or 3, more in particular 2, even more in particular n is 2
and said two R* substituents are placed in position 2 and 6 (ortho position) in respect of
the NR -linker;

25 g)nis?2 and R* is cyano, aminocarbonyl, C;.ealkyl optionally substituted with cyano
or aminocarbonyl, or Ca.¢alkenyl optionally substituted with cyano or aminocarbonyl;
h) R* is cyano, aminocarbonyl, Cy.salkyl substituted with cyano or aminocarbonyl, or
Ca¢alkenyl substituted with cyano or aminocarbonyl; in particular cyano;

i) R? is NHR'%; NR"*R"; -C(=0)-NHR?; -C(=0)-NR®R"; -C(=0)-R'%;

30 -CH=N-NH-C(=0)-R'%; C1.galkyl substituted with one or more substituents each
independently selected from cyano, NR’R', -C(=0)-NR°R™, -C(=0)-Cy.alkyl or R";
Ci.salkyl substituted with hydroxy and a second substituent selected from cyano,
NRR™, -C(=0)-NR°R"?, -C(=0)-Cy.¢alkyl or R”; ¢, salkyloxyC, galkyl optionally

substituted with one or more substituents each independently selected from cyano,



h) R2' is cyano, am nocarbonyl, C _6al kyl substituted
W th cyano or am nocarbonyl, or C2.6al kenyl
wanlgr4266 ed wi t h cyano or ami nocarbonyl; in pRCT/ER20&050084
cyano; i) R3 is NHRL13; NR13R14; -C(=0) -NHRL3;
-C(=0) -NR13R14; -C(=0)-R15; 30 -CHEN-NH-C(=O)-R ' G
Cl- 6al kyl substituted with one or nore substituents
each independently selected from cyano, NRORLU,
-C(=0 -NR9R1, -C(=0-Cr.6alkyl or R7; G _ralkyl
substituted with hydroxy and a second substi t uent
sel ected from cyano, NROR10O, -C(=0)-NRORLO,
-C(=0 -d _6al kyl or R7; Cl_6al kyl oxyd . 6al kyl
optionally substituted with one or nore substituents
each i ndependently selected fromcyano, WO 2004/ 074266
PCT/ EP2004/ 050084 17 NROR10, -C(=0 -NROR O
- C( =0 - CineBst, loo)-srR°RRZC (=02 aad1 kiertyth. ¢ SudiySdubstituttdaakh Wie brh
one or me%ub%m;eam@agisném@@a&ea REGRE BEeNR e sel ect ed
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C( O) Clsub@tﬂllelﬁy ach(ﬂ{depgsaenﬂ}g%ecgé W cyﬁ&ﬁl@k‘oté}(t&%mld h
one or ”DEFO)él 310%%1{8%@8&4 nfg’ggg ently sel ect ed
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=0 | k
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- O( =0) - NROR cpno, NER 2 CQINRGR 640 Bty iR R @6albaY jegppinted
substit uted owmtdmrdwstm@myeacamdepaxdesmmdd fpuibgld. ctanpeFR 'R,
sel ect ed £ORMHRL 65=0)Cyalivdor RNRORIkGny! sut @it NROREQre

- C( =0 - Cluib@tiektydachGidepRidient! Geledra frdoyaioycyaad, NEal’ kg0 &R,
opt i onal | =610 Sduytotit’ed=wid-’)-Q LuleylOr ol E-B; SithlRE trdpledd@ing S
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_Su bstitut @grem Mﬁdﬁth@aﬂﬁen@x[tmm@al@ll{rhﬁﬂs inttﬂd @Jﬂituﬁon%ﬂ@’ hnay
I ndepend &Jnéﬁ =8 La@lﬁh%uzfllgl %bgﬂlte@ witi o o sm&s@wh

- (=0 %N Qientl (emdkoblyaRal Kyl or R7; C2-6al kynyl
subst i t uted, mwyﬁ 2 19411( B0 Buoor S UD SRR 8 i
i ndependepi,), xm% % ky >1n9m fameugm gﬂom h

- (=0 - NR9 : Y
it Sl T -
awalfnt or rdleétli,\q(callo orXxulé d :)E d-5), (d- n601

Cl . 6al Ryl REY oA ey
or di (Cl. (égl af(i?fl e%tlfﬂeﬁﬁ’pvenono- or

di (C . 6al kyl )am nocar bonyl, -CH(=NR 1) or R7, wherein
each of tH¥arhre Ff’@’ﬁ‘l“i“eﬁ}?éﬂie I@ﬂsm@%i’ FRESA encg"r"lﬁ‘ﬁi?é‘“’?e footPprads
defi ni ti o Erl@E Ry T dFt IGHAI DyhedR Ehxdpeen.

i ndivitiually be substituted with one or two

subst i t uetitogn ipterestne 2B ur A epepravielinthdsacompapndeaf Bnufe iy ). ),
hydr oxy, @I, G&D by’ X yherehnypetroonopeCt thefallokips iosiptionram¥yox y |
Cl. 6al kyl oxycar bonyl, cyano, am no, imno, nono- or

di (d -4al kyl ) am no, pol yhal onet hyl, pol yhal oret hyl oxy,




pol yhal onet hyl thi o, -S(=0,R6, -NH S(=0,R6, -C(=0 R6,
-NHC(=O H, -C(=0) NHNH2, -NHC(=0O R6,-C(=NH)R6, R7; R9a
woy4alees be t aken together with R 0 30 to for PCBEP2004/050084
bi valent or trivalent radidal of formula (d-1), (d-2),
(d-3), (d-4), (d-5), (d-6) or (d-7) as defined
her ei nabove. Al so a preferred enbodi nent of the
present invention enconpasses those conpounds of
formula (1), (I"), (1"), (1), (I"") or (I""")
wherein R1L is hydrogen. 35 Also an interesting group
of conpounds are those conpounds of formula (1), (I'),
(), ("), (1) or (1""") wherein one or nore of
the following restrictions apply : WD 2004/ 074266
PCT/ EP2004/ 050084 18 a) R is hydrogen; b) Xl is NH,
Sor 0; c) Ro is hydrogen, Cl_6alkyl or halo; d) Rea
or R2 is faligyas¥ano, am nocar rbonyl, O _6al kyl oxy,
Cl. 6al kyly, XQ;LN@@IO}WI 5 substituted with cyano or

C2- 6al kenc\,;kslg,ﬁ}l,g;g,gtedg Li6f: Wt h cyano; e)nisOor2; f) R3

is d_o6al R"EX%HL 6 86%5 @éé]!kyH 6911:;9%15
i b

di (Cl %al su%L%tgmthc ano o 221& SUbSt I t ut ed
with cyan 0,90 ,8m nocar ony enyl substituted

W th cyan 3orC rp nocar.bo o) bonyl: C

d| (CI 4a| ¥ ?dfﬁﬁ cgano ammoc:i on ooﬁ%ﬁgﬁ‘[ﬁ% 1‘10 ar' ong 1-

10 and RIGAPESPELER o %ﬁl@iﬁ ok B
opt i onal | FeFBER|f fEedr YCrHopsmegory C‘r?PNFé‘ e
i s cyalo B R aff tﬂﬁ‘tt%ﬁ‘:‘ﬁ%ﬁﬁ}? Cropfly °f‘¥1°9‘il°§a”25“55ﬂ‘ﬂte‘ﬁﬂ“‘ fagnos

C _sal kyl @mdapdR elcya@a)rww H®YYE C1_6al kyl substituted
with cyanlami %ndﬁoasrct_ Pl e Codlpyliord«<duls ettt ek gang e

pl aced i neasiers wid 8 ruiBtiteepiplarplagsd inpasitien? ndd cphraredo the KiliRlest
15 Also an interesting enbodi nent of the present

i nvent isonAlgraginelatsembodimpoefithd gresgtft infegtfonrud thosq doijpoundy of ) |
(1™), (1" fodmula (T} (1", YL )" (0" br)(I (P @heggiom istf, B™s Pano, RAY2 apdR’
cyano, i nisCsal@nyasnohtitRal with ya62- 6al kenyl substituted with
cyano. Also an interesting enbodi nent of the present

I nvent i ONAl& 2@ infelaAfe mBGHR bffitd Sreserft in20tioh B¢ thasd c@mfohnisof (1 ') ,
(1™), fol "fogmuta (x), &Y, Xr 0, ir**) o) Wh @fie@inf isl2, B> & cydno, IRB 0l R*
cyano, i nNistcSalnydfehidRed with byenoC2- 6al kenyl substit ut ed
with cyano. In general, conpounds of formula (1) can
be prepar gdenb¥, chdlid oPGmaR (1) R be pripReld 1 teteritfan ink bAoA
(1) \Ahersmlamwﬁeeemrvﬁ%&s ittt 1 AR oRuf, §EME tﬂ&x%@up,
such a% fﬁ[ogeg)ééqﬂtrgangﬁeﬁé w5 Bhterdfedife of RMuQr(lﬁ) 1§mgprés &
i ke W tg} Qlﬂableg&@!u&%di'oﬁe&a%plggam[)l'glr s%kl@acgi allci a)sul alﬁe &)lb&t

pr esence su fasi%};e§a gl%%%hl}%roﬁlgnh ‘an ﬁqldlgo Egspoﬁfol exarrpl €

canmphor sulgonic a sul tabfe 'sol vent, such
as for exa;HpJ)g tet &‘ahyq&ofurgn or an @IR%ohoI 1e g.
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Compounds of formula (I) wherein X, represents NR', said compounds being
30 represented by formula (I-a), can be prepared by reacting an intermediate of formula
(IV) with an intermediate of formula (V) in the presence of POCl3 and optionally in the
presence of a suitable base, such as for example N,N-di-n-propylpropanamine.



1 -a4 'nbl- Rb3 gXI| NYWHVR+ 11, 3b2j X
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w@BRon74268), N ,- 2 )mRS5 N~ a -a (R)n (u) (PCT/EP2004/050084

Compounds of fornula (1) wierein X1 represents NR,
sai d conmpounds being 30 represented by formula (I-a),
can be prepared by reacting an internedi ate of fornul a
(I'V) with an internediate of forrmula (V) in the
presence of POCl3 and optionally in the presence of a
sui tabl e base, such as for exanple
N, N-di -ft-propyl propanam ne. WO 2004/ 074266
PCT/ EP2004/ 050084 19 RR3 R31 HON3 Rza 1 bl-I, R
l\as + "--7 0 MRj NN ,-aa Rza R5 NOcN2R2, n b 1464
63-1464 X N1 a, )m(R)mRpl'" al=a (R)n (I1V) (V)
(I-a) Conmpounds of fornula (I) wherein Xr represents
0, said conpoungs bei ng represented b zerrruI 8 (I1-b),
can be pr : tiy llnternq’dr\ eoflfornula
(VI) wherei NV\EZK??" reser"{;t:|§,4 aﬁsw tabl Hibelin @ P,
such as fof exarrpl e haI 0, ®xg. chloro &ngs 54"k,
with an internediate of forrmula (VII) in the presence
of a suitabl &base, such 8 for exanple KPC®B or
pot assi un§dmpdyers eftqrmida (D KT retin-XBrepresergpritlsaig capupds bding represented
sol vent, siiehulasb), cindr prepxad iy keectipein@meliagiof formula (VI) wherein
t et r ahy dr of eiregents a fRiabi8leding group,¥uch 4 for eAadpldDhib, elprehigro §Rd the W2
N R R5 NikBlwah anirfeRie)ifie 45 Bentula Gl intdts hdEeke dla &Bab base, (ubd 2y m
(1'd" ) m Rorelgphpakzas; drBtgsium rbidxjde KBl-BY), a0d =shihviGoimgaouends
of f or mul @r ckdmpld Jcet6:d Br t@dbiS@othen. Pr epar ed by reacting an
i nternmedi ate of®'10 forrruleﬁl(l\/) with an si nterngdi ate
8BS

of fornul & A R’the sgnce of of P itabl e
91\ 9 E % %ﬁ/;':’ ,____9' 22
& N '—*(R* v b“ b"l-b4 (’ \‘;f ,
(R )m (R R' I ¥ (R )n
vD (VI ab

Compounds of formula (I-b) can also be prepared by reacting an intermediate of

10 formula (IV) with an intermediate of formula (VII) in the presence of POCl3, a suitable
base, such as for example K>COs or potassium z-butoxide (KO #-Bu), and a suitable
solvent, such as for example acetone or tetrahydrofuran.

R® R )
1, R
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W, Rm o5 N* 2= (R),
Vi) (I-b)

)
The compounds of formula (I) may further be prepared by converting compounds of
15 formula (I) into each other according to art-known group transtormation reactions.

The compounds of formula (I) may be converted to the corresponding N-oxide forms
following art-known procedures for converting a trivalent nitrogen into its N-oxide
form. Said N-oxidation reaction may generally be carried out by reacting the starting
20 material of formula (I) with an appropriate organic or inorganic peroxide. Appropriate
inorganic peroxides comprise, for example, hydrogen peroxide, alkali metal or earth
alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; appropriate
organic peroxides may comprise peroxy acids such as, for example, benzenecarboper-
oxoic acid or halo substituted benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarbo-



base, such as for exanple K2CO3 or potassium
t-butoxide (KO t-Bu), and a suitable solvent, such as
wo evo4@x26pl e acet one or tetrahydrofuran. R R3 PEI/ERH04/050084
N~ N4 bl--\\ bl-11 sa3, +201 Py ONyN 4 2. 13 3_
41/ ea RSNNa-=a (R)n 6 1246 b (R4 s (IV) (M)
(1-b) The conpounds of formula (1) may further be
prepared by converting conpounds of 15 forrmula (1)
into each other according to art-known group
transformati on reactions. The conpounds of formula (1)
may be converted to the correspondi ng N oxide forns
foll owi ng art-known procedures for converting a
trivalent nitrogen into its Noxide form Said
N- oxi dati on reaction nmay generally be carried out by
reacting the starting 20 material of fornmula (1) with
an appr 0 pﬁe}oﬁic%ci@ Eegﬁﬁ!kﬁloig&:idi, QQ b&@Abhedic @ﬁ,raﬁmydx@peroxides, e.g.
Appr opr i at%r@butyi h@(@&&@ﬂh&c S@Qﬁe@&%ﬁi@a?e, ﬁ%pie,%ter, IE\Q:F alcohols,
exanpl e, hy g Q08RmARE Whloons Blekiche, TRRRE.¢ QhuieHe! N
al kal i ne Bl gl q yglg%lm €% aicBorShen SO A ARRE b B

. nts.
pot aSS|5um per oxi , appropri ate organi ¢ per oxi oTes may
conpri se Ber(%%l( 0 cg:nlnu a.S(I %He?egl 39rrR4i§éa cl y?

A 1{1
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iubs ituted with

benzenecal Bt _ e = Ehl 0L gbénZenecar bd
WD 2004/ 054 @mﬁﬁfﬁﬁﬁﬁﬁﬁﬂfﬁgﬂggﬂmmfﬁhB%?bxoic aci d,

per oxoal kanoi ¢ aci ds, e.g. peroxoacetic acid,

al kyl hipdr GiFerek pidusula (@ weprein ot iggep, o e GAPveRS) dog-“pera%it de.
Sui t abl e BBy Enthgcing i o fin ZERRAR | ey CRPRetth 2

al cohol s, svitjle pplo-igipdygipeapentaHe) 2t prexamplk & chlepflrRpidgpins

e. g. t ol utrpeccifingfeo pepmbigstiqy therpaffin thespreespre of alstpisgdveait sesdl
hydr ocar bofesexamplegecticdeithl or omet hane, and m xt ures of
such solvents. 5 Conpounds of formula (1) wherein R2,
R2a, R3 ofomdnds sf f@Rule B heaimyff repestyssthild, mbyevelcomietiek into a

am nocar bemydund otfamulb@ wharniS repesdnty Grtsakeay! ebtiperdimiitl ong pr
formul a (hgre sbigicat aachRAgpen@Aay, sellRBd Hdm halR4yahs NICRY,.6al keny|
subst i t ut @g-ONNE’R",co(am) @, .Yyl br&& 6 deBtivn WitH th cbfXpdnding 10
Conpoumnd sCodalkdnodubstithial witl jne whrere@ibfiitupatsie®h ipépaddently Seftectigigrom
conver t ednaio/tyfo, ARRONPEOINGIOT, -cfoptmityBor R1i) thapeh®ioft 1 N

[ S ot her &1!’&@1@ babeCdubh aﬂﬂ@g{aBﬂle N,Qﬂfetﬁﬁ-@cﬁbtlﬁnida,alsﬂtabiebMal}rst,esﬁ@ltﬂ on
wWith a sidablgnhah Qb geing trgs}@mmph&y Gl 2 &apfOr
exanpl e NoGhl QLS KOS Rle FivtEne@liroMam@Or OSucci ni m de, or
a conbination thereof, in the presence of a suitable
sol vent ’ éolﬂ‘l des @f%m‘xfmgz{ a @%e@emz @ep_%&ﬁl ﬂal%, n@t?ﬂe@onveltgd intoa

Conmpounds Qf o, 14QF AR (WhereiV L Ekdds B35k ENBSRRE Sitlad P,

may be ¢ onQ(Yree srulgs%lgentls Qx&%ld%endently selected from halo, cyano, NR°RY,

-C(=0)-NR°R®, -C(=0)-C;.¢alkyl or R’, by reaction with the corresponding

30  Ca-galkene substituted with one or more substituents each independently selected from
halo, cyano, NR’R", -C(=0)-NR°R", -C(=0)-C;.¢alkyl or R” in the presence of a
suitable base, such as for example N,N-diethyl-ethanamine, a suitable catalyst, such as
for example palladium acetate in the presence of triphenylplhosphine, and a suitable
solvent, such as for example N,N-dimethylformamide.

35



conmpound of formula (I) wherein R3 represents
C2- 6al kenyl substituted with one or nore substituents
weaoh/ora2dependent |y sel ected from hal o, cyano, PORER04/050084
-C(=0) - NROR10, -C(=0O -Cybal2kyl or R7, by reaction with
the correspondi ng 20 C2-6al kene substituted with one
or nore substituents each independently selected from
hal o, cyano, NROR10, -C(=0) -NRIOR10, -C(=0 -Cl _6al kyl
or R7 in the presence of a suitable base, such as for
exanpl e NNdi et hyl - et hanam ne, a suitable catal yst,
such as for exanple palladiumacetate in the presence
of triphenyl phosphine, and a suitable solvent, such
as for exanpl e NN-di met hyl f ormam de. 25 Conpounds of
formula (1) wherein R2a represents hal o, may be
converted into a conpound of formula (1) wherein R2a
I epr esent@nfednabakkamyb wRkRRL kkdth® d, Miyloklc 381, 6 be NOI €
substit u%%&eﬁasbcommggﬁmg%wa&ﬁb L8k th &, HalaGion
cyano, I\Rgtﬁ}gutable acg( su&?)as f&l@iggigmﬂumgce 01dC1 6al kyl or R7,

by reaction Wlt the correspondi ng 30 C2-6al kene

substi t ut r [
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for exanmpFEds s S eerig Reut-ioner dﬁ"“laﬁ%apﬁlf té B ypountet
tripl i @nyPHRISHRTeividriepmaossply fie de "s %y &’1?““"“@5 &R %s

for exanplPnayRepRerEl F{FFeDEH| coraerting @ld\mﬁmﬁt}‘*@w‘z%@ble
PCT/ EP20 021050684 suclny, feippitr fers o8t torsyres pigiaorepmsifetsei n
Rr r epr eseemgoudds: tigmithkeiehly sepasingysdiyikturesobdpsipeomeicsiiyEr t ed
into a conmpoendohydfr cfapplererlesivy dyptaliighion eichonRperpbip ieB3ignt s
hydr ogen, e.ghiiguid evgpeitpaomby agitite fikeane®edi: praiifihadly @uietine sgdretratads

f or exanplisgertomerfclsalton capetds toghe ratespBdiBonpatiogfrs. tPhwe

c onpoundsste@bchdn@nimitoderi¢ foyns amdissie Migaied fiqrye pirpdtedediadt es
i n the prieseRorhsdf thasgmdpticH intdmadiac@nt satting nRridssyaviveltini te
car bon atiaeniutiosloeneeeheniseal |y i someric forns of
sai d cgnmpounds and said internedi ates can be obtai ned
by the apg Gt @mn@bf sep@fthg thd LA mPIcOGRObEhESmpolmas of
exanpl e, @ias lifhLR-SQNRY iS00 e SRRALAL 8 guharpiysi cal
et hods  SylGRa@Sprs Sig & LM Qarichy $ila@dl | 1 zat i on or
chromat ogr aphi ¢ techni ques, e.g. counter 10 current
distri Q ut éoglgof tht lngﬁﬂegateg !i}lﬁ QH@& ngr@pﬂylm%QOrﬂp%ds athﬁy be

net hods. I.E\qtqp(!léll? %{aﬁe 0(1: Qlag' bpﬁepm%qgcgljdlggetg anf k(n%pfo@gl@em C

m xtures by first converting said racemc mxtures
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conpounds I

di ast e%o eo tpfé)rleisegce §1p q s%/lt§ble s?lvemy 5831 aépfm e)&mpl&gtra%?l otdulan an)é n%
sel ect i ve" BF /SEE f § 95pYF By SBCII’ as&?ﬁf%ﬁﬁ? @ﬁ aphi c
techni ques, 15 e.g. |i ui d chronatograﬁ y and %pe like
met hods; al Iy Mﬂtl ng—sak-d L !
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stereochemcally isoneric forns may al so be obtai ned
fromthe pure stereochemcally isoneric forns of the
wappropriat e i nt ermedi ates and starting mat er i BEFEP2004/050084
provided that the intervenkng reactions occur
stereospecifically. 20 An alternative manner of
separating the enantioneric forns of the conpounds of
formula (1) and internedi ates involves |iquid
chromat ography, in particular liquid chromatography
using a chiral stationary phase. 25 Sone of the
internmedi ates and starting nmaterials are known
conmpounds and nay be comercially available or may be
prepared according to art-known procedures.
Internmediates of formula (I1) can be prepared by
reacting an intermediate of fornula (VIII) wherein W

I s defi nag. Asi.A6k findd BaN Gmed W s Aibro kld REE R @b e of
forml a (ulltgglediat@s bgl Qg rspn%ntw b %ﬁﬁﬁ%\’lﬁfa), &n &%faﬁa@@i}y@ea&ﬁfi ment,
such as fqurme%?ét@ Eﬁ?c 1“rgul'} (ﬁ; vgltﬁ aQtI F‘Hs Hne pl%ﬁie SRt BRI sé y
in the pre egg&igxag 161@1\,%%5&% e base, such

exanple ~ ~WI bi+ , X H Lt 7 Xr
w1~ + RYy™ ab4 R5 N Mym(R)RS 171 (V1)
(rxy (H 4/ 074266 P 2004/ 050084 22

| nt er medi 4t es of fornula‘%VI I) wherein W is chloro
and RS is ghloro, said inLermediates being
:gggtelsEgtllltenned}éte%&{ormul ?Xg%:a%lbeoq_repi Qd’b re C ng?% Qlameng EE%%
and PC15 di“’r‘iﬁ W{%ﬁ Brmégréﬁ%%“ afuﬁ%’e%c’uve té‘bi‘ %exmép,e *such as
for exanpb di et hyt he. H ONIO C N~-C NH

Br N~ C1 NIN /5 (X) (VU 8 Internediates of formula
(X) can be pfepared by reacting 1,2,4-triazine-3,5
(2H 4H) dione with Br2,jn the presence of a suitable

SBO| \|<|e nt, ﬁtgr%cl:'}hag es of Formula %ﬁ) or wherem9 is hydlj\gep samgrmelé{uesmulg
" ( 1)00 represented by formula (IlI-a) and (V-a), can be prepared by reacting an intermediate of

formula (XI) or (XII) with a suitable reducing agent, such as Fe, in the presence of
NH,Cl and a suitable solvent, such as for example tetrahydrofuran, H>O and an alcohol,
e.g. methanol and the like.

O2N ,'__a:d RZ:: B ,__a4 R21
PSS %5 reduction </ %5
=P R, —RED,
XD (f-a)
R 3
1 1
b |"\\ reduction b I_\\
bs _y-NOZ - b\?- 7 2
e ljb4 b|=p
(R )"l (R )ln
X1 (V-a)

15 Intermediates of formula (IiI-a) or (V-a) wherein R* respectively R’ represents
Cy.¢alkyl substituted with cyano, said intermediates being represented by formula
(Ill-a-1) and (V-a-1), can be prepared by reacting an intermediate of formula (XI-a)
respectively (XII-a) with Pd/C in the presence of a suitable solvent, such as for example
an alcohol, e.g. ethanol and the like.



Internediates of formula (I11) or (V) wherein Rr is
hydr ogen, said internedi ates being 10 represented by
wo ecommoree6g 1 11 -a) and (V-a), can be prepared byPCEERL0H50084
an internediate of formula28Xxi) or (XIl) with a
sui tabl e reduci ng agent, such as Fe, in the presence
of NH4Cl and a suitable solvent, such as for exanple
t et rahydrof uran, H20 and an al cohol, e.g. nethanol
and the like. H M~ a4R2n OZNY% Rza reduction a3 3
at=a (R2)n a~=a (R) (Xi) (711-a) R3 R3 ~bt-1 j NO7
reduction ~bl I NHS b3'~=b4 b3 1=b4 P. (h'4)m (Xf)
(V-a) 15 Internediates of fornmula (Il11-a) or (V-a)
wherein R2 respectively R3 represents CZ eal kyl
substituted wth cyano, said internedi ates being
represented by formula (Ill-a-1) and (V-a-1), can be
pr epar ed FEALLAAGN ANreductich € '3l eyek formula (Xl -a)
respectlvqr::llyvf;?kzli6 a) \Nl‘t‘h_Pd/Wiq\ t.he presence of a
sui tabl e sol’vérﬁ):‘ such as for éx“dr%? an al cohol ,
e.g. ethanol®and the |ike. WO 2004/ 074266
PCT/ EP2004/ 050084 23 QZN C2- 6al kenyl - CN reducti on HZN

j C2- bal kyl - "a 3 at=a (R). a (Rn (Xl-a)
(lu-a-1) C2- 6a|k 561‘“‘&%\1& - pal kyl2 ngI-Il N(T)
reduction bl | N8 h 2 b3 —b‘ﬁHZbS"l b4 (R4)1
(RA)m (X11-a) (\(,Lg Intermé’ )ates of formula

(rer)y, (V) or (Vi) vvherel n Rea respectively R3 is

hal o, said internmdi ates bei ng wepresented by fornmul a
(111-b),  rhefmdbare @Bl ity &) or (B YnRE ¥R TRD iR an
i nt er medi 1@&1§edgges bfmgé’ 1%se@tec(9y l’olmiular(ﬁgp @\El;) lcll‘M%\l’lya) (m\.() beOr

( Vil ) wh ecgrgkﬂgd 133 hn intermediate of formula (III) respectively (V) or (VII) wherein R*

5  respectively R? is Cy.galkenyl substituted with C(=O0)NR’RY, said intermediates being
represented by formula (ITl-c), (V-c) and (VII-b) by reaction with an intermediate of
formula (XIIT) in the presence of Pd(OAc),, P(e-Tol)s, a suitable base, such as for
example N,N-diethylethanamine, and a suitable solvent, such as for example CHz-CN.

R! 1
ol !
74" halo HN a Cygalkenyl-C(=0)-NR'R1©
/\ f\s ) + H—C,-galkenyl-C(=0)- NRORI o </\ Cogalkeny (=0)-NR'R
=2 ®%, N \(Rz)
(I-b) 0y
(1-¢)
. halo
b~y . c 5.11kenyl -C(=0)-NR'R'?
5 LNHR 910 >
b\3| 7 +  H—Cygilkeny-C(=0)}NR'R"® o I\
b = =b b
4
R )m (6,411} K‘I"b‘l
(V"b) (R )m (V-C)
Cygalkenyl-C(=0)-NR'R ™"
llz"aa enyl-C(=0)-
halo "I\
3
bl_l 7 5 0H
¥ _\\TOH + H—Cygalkenyl-C(=0)-NRR® ———» b}\)B_]_bj
: ]=
v]=nt ®")
(1'{4)m (X1 iy
(VII-b)
(V1I-2)

10 Intermediates of formula (II-c), (V-c¢) and (VII-b) can also be prepared by reacting an
intermediate of formula (ITI-f), (V-f) and (VII-c) with H-NR’R' in the presence of



5 respectively R3 is C2.6al kenyl substituted with
C(=O NROR D, said internedi ates being represented by
wo evmroreeg 1 11-c), (V-c) and (VII-b) by reacti oPCWEPIDO&NS0084
internediate of fornula (X#H) in the presence of
Pd(QAc) 2, P(o-Tol)3, a suitable base, such as for
exanpl e N, N-di et hyl et hanam ne, and a suitabl e sol vent,
such as for exanple CH3-CN. RL RL HN 4 halo HN 4 10
aa C, alkenyl C(=O-NR R 3 +
H C2- 6al kenyl - C(=0) - NROR10 0. a3 5" al=a(R2)n I- 2 a
-a (R)n (111-b) (U (I1ll-c) halo bl
C2- 6al kenyl -C(=0) - NROR10 f NHR +

H C2-6al kcnyl -C(=O -NRVRL bl I, SRI b3-1464 b; y (R
(X111) 6:1=,4 (V-b) (R4 m(V-c)
C2- 6al kenyl - C(=0) - NROR | 1 halo hl-1 b -h OH+

H C2- 6al kgny kindseatdin tmg of a suitable shivefd uch bﬁor)éxa@ﬁ?&,ﬁb‘]'
b3=1=b4 (BA)iDorcfalRuiTChK, LdoeroYhdesdt) (Vi 1-a) 10

I nt er medi ates of formula (IIl-c), (V-Hf) and (VI1-b)
can al so benprepan&dcdyod eacting an nt er medi at e 9fo
formula (111¢€ g?{v{df() and{NRP - ey —wh t ﬁgzrﬁ%@’ﬁ%oc’?ﬁmﬁ‘
the presence® ot "W 2004/ 074266 PCT/ EP2064/ 060084 24
oxal yl chlori®te and in the presence of ya, suitable
sol vent, such as for exanple N, N- dinethyl formm de,
CH2Cl12 and  ffetiralydPdfuran. R1 R HN ,-a4 al ken 1- (-
=0)-OH HT § 3nsxto a' = 2- 6alkenyl - C(=0) ,NRR 26"y
H NRvRI O %’(’@g: R Ty NHR

b3[=p*
v-H (R (vV-0)
Co-galkenyl-C(=0)-NR°R'°
C,-galkenyl-C(=0)-0H ,b‘-l-\\
PR p TyOH
I =5OH + H—NRRI® —— 1\33=|=b4
pil=t ®)
(R )m
(VI-b)
(VII-¢)

Intermediates of formula (II-f), (V-f) and (VII-c) can be prepared by reacting an

5 intermediate of formula (II-b), (V-b) and (VII-a), with H-C; galkenyl-C(=0)-OH in the
presence of PA(OAc),, P(o-Tol)s, a suitable base, such as for example N,N-
diethylethanamine, and a suitable solvent, such as for example CH3-CN.



aa a(R2)n + at=3 (R2)n (H Q C2-6al kenyl -C(=0) - OH
C2-6al kenyl -C(=O)-NRORI  z J NHR + H- NR 9R10 b3-'1=b4

WO 200M0R1266 k) . bb }1 Qb4 (VI~ (R)m (V-c) C, -Bal/kr2004/050084
nyl-C (=O -NROR ID C, -6al kényl -C(=0)-OH b~ h 11 1 OH

+ HNROR J P -------- b I=b4 OH b31=b4 (R4 )m (k4)m
(M1-b) (MIl-c) Internediates of formula (I11-f),
(V-f) and (VIl-c) can be prepared by reacting an 5
intermediate of formula (I11-b), (V-b) and (VII-a),

with H C2. 6al kenyl -C(=O)-OH in the presence of
Pd(OAc) 2, P(o-Tol)3, a suitable base, such as for
exanpl e N, N di et hyl et hanam ne, and a suitable

sol vent, such as for exanple CH3-CN. WD 2004/ 074266
PCT/ EP2004/ 050084 25 R1L RL 4 1 jhalo |

22- 6al kenyl -C(=0)-CH + H --C2-6al kenyl -C(=0)-CH / o0a3
al -a (R2)gt a=a (R2)n (I111-Db) (lll-t){l halo ~b - 1

Rl 1 C2-6a \l,;aTOC( =0 -OH Y + HC2- Gakkepyl QL0 0H
Ab -1 11 R b 3 —C=ltxehy-C(=0)-0H ———>
1_ al=;z\
(@-b) @LH
thO
bt \ !  Corgalkenyl-Ce=0)-OH
7 + H—C,akenyl-C(=0)-0H —— b=y .
b3 |_b4 b\2 TNHR
(R)m b3:|jb4
V-b) Ry (V-
Cy-alkenyl-C(=0)-OH
halo '1__\\
by b\ 5 OH
b2 —)—OH 3+ H—Cpgalkenyl-C(=0)-0H  — AT
b [5u* ®",,
(R)m (VII'C)
(VII-a)

Intermediates of formula (III-b), (V-b) and (VII-a), may also be converted into an
intermediate of formula (III) respectively (V) or (VII) wherein R* respectively R%is
Cz.¢alkenyl substituted with CN, said intermediates being represented by formula

5  (II-g), (V-g) and (VII-d) by reaction with H-Cy.¢alkenyl-CN in the presence of
Pd(0Ac)., P(o-Tol)s, a suitable base, such as for example N,N-diethylethanamine, and
a suitable solvent, such as for example CH3-CN.



4)m 1>3=l 4 (V-b) (Rm(Vv-1) C2-6al kenyl -C(=0)-COH

hal o b-1-, OH+ H--C2-calkenyl-C(=0)-CH - b'2 " 7
W@RDBA7603 b4 3 U=l=btR)m tk4)m (VII-C PCWEP20a}/050084

I nternedi ates of fonnula (Rbl-b), (V-b) and (VII-a),

may al so be converted into an internediate of fornmula

(I'11) respectively (V) or (VIl) wherein R22,

respectively R3 is C2.cal kenyl substituted with CN,

said internedi ates being represented by fornula 5

(rtrr-g), (vV-g) and (VIl1-d) by reaction with

H C2_sal kenyl -CN in the presence of Pd(OAc) 2,

P(o-Tol )3, a suitable base, such as for exanple

NN- di et hyl et hanam ne, and a suitable solvent, such as

for exanple CH3-CN. WD 2004/ 074266 PCT/ EP2004/ 050084

26 RL RL | 4 3~OHN ~a C2-ealkenyl-CN " /\ a +

H C2-bal keng¢l -CN a (/\~ a3 ala(RZ)n alga (RZ)n

(I'11-b) (I Sthalo hl ~1 1 CZ-eal k S NHR +

- C2- 5al keny{> G, bBf-clanemthR b—=b— RE @ 54214

(V-b) W. (\/“5) ®o- eal kenyl -CN hal o bl a#=&®R 1 |, OH

+ H C2-eal kermph» CN -> hV 7 OH 7 b3=Ib4

(I-g)
halo
bl oS Galkcnyl -CN
7 5 NHR! bl
by 7 +  H—Cygalkenyl-CN —_— ‘\
3z|=pt 2
b*|5b b\
R b3=|§b4
(V b) (R )m (V g)
el . ?z-ﬁalkenyl CN
0 RN
b 'l—\\ H—C.- . LS o
b\z TOH + H—C;-galkenyl-CN —_— b3=|=b4
bt R
L™ (VIId)
(VI-a)

Intermediates of formula (III-b), (V-b) and (VII-a) can also be converted into an
intermediate of formula (III-b)’, (V-b)" and (V1I-a)’ by reaction with tributyl(1-
ethoxyethenyl)stannane in the presence of Pd(OAc),, P(o-Tol)s, a suitable base, such as
5  for example N,N-diethylethanamine, and a suitable solvent, such as for example
CHs-CN.



b3-1b4 (R) (4mm (VIl-d) (M1l-a) Internedi ates of
formula (I11-b), (V-b) and (VII-a) can al so be
wa@oeonner42eel i nto an intermediate of fornula (1PCEBP2004/050084
(V-b)' and (VIl-a)' by reacfion with tributyl (1-
et hoxyet henyl ) stannane in the presence of Pd(OAc) 2,
P(o-Tol )3, a suitable base, such as 5 for exanple
N, N- di et hyl et hanam ne, and a suitable solvent, such as
for exanple CH3-CN. WD 2004/ 074266 PCT/ EP2004/ 050084
27 R11 1l R H\W\~a halo HN -a4 ~a Na3 + O .'nBU3
(/\\ 3 al=a ~2)n 8=a ~'Z)n (111-b) halo bl-I, bbz
y NHRr + O-SnBU3 ) bb3=b4 z NHR (R4)m bl =h4 (V-Db)
(R4), (V-b)' 0 halo b bz 7--OH N, OH + /-0 $nBU3
b3 1 =b4 b3=I=b4 (RA)III (R4)m(VII-a). (M1-a) The
internmedi ates of formula (11l1-b)', (V-b)' and (VIl-a)'
can be convlerted into an internediat eg:0f forrrul a
(rrr-g- 1)}n~( r,a;],) and( [1-d-1) by r Q_LL4nWIth
di et hyl cyan ‘alg%l pho @e i n the—pr€sence of a

sui tabl e bas‘e ¥such as or exanpl e al=a" R,
(TH-b)
lllxalo
bl .
2 ~—H5NHR' o SnB bl
bt\’3=l=b“) /- ® T ¢ S
(R4)1n 1\)3=|’—;b4
V- R (V-b)
Q
1ilxalo E,1_ N o
b~ 2 =
iy -\\‘—)OH + /0" “SnBus -_— bl‘)3=|=b4)
b3:|=4b4 (R4)1n
(R' .)lll ('VII d)
(VI-a)

The intermediates of formula (ITI-b)’, (V-b)” and (VII-a)" can be converted into an

intermediate of formula (I1I-g-1), (V-g-1) and (VII-d-1) by reaction with

diethylcyanomethylphosphonate in the presence of a suitable base, such as for example
5  NaOCHj3, and a suitable solvent, such as for example tetrahydrofuran.

R! CN
R! ! i
) 0 HN 4
HN. 17—"114 L /\ Y\\a.%
/\ 3.3 — e 192
N ==3""(R"),
a]=a“ R
(IE-g-1)
(WI-b) CN
AN
b*-
bl- 7N !
3 _\\—N I ——p )
Y g
b%|=p? o ®m Vg
Ry (V-by
0 AN
ﬁ/ b
DAL w yoH
® yoH b
b= — ®
Ry (VII-d-1)



5 NaOCH3, and a suitable solvent, such as for exanple
tetrahydrofuran. 1 CNR R | O FINa HN---44 L .a3
WO 200407426@1=<3" (12" )n al=a (Rz)n CN Y--,\ 1 PCNERI04/050084
"b3_Ira NHR 1)3=1=1)4 (Rom2§V-b'-1) (R4) n (V-b) CN O
b'-1nl1 -7 OH OH b3-1 =b4 b3=14b4 (R)m (R )(VII-d-1)

(Mu -a)' WD 2004/ 074266 PCT/ EP2004/ 050084 28
Intermediates of formula (XI11) can be prepared by
reacting an internmediate of formula (XI11') wherein
WB represents a suitable |eaving group, such as for
exanpl e hal ogen, e.g. chloro, with HNROR10O in the
presence of a suitable solvent, such as for exanple
di et hyl et her and tetrahydrofuran. 5

H C2- 6al kenyl -C(=0 -WB .. H NRRRL

H C2- 6al kenyl -C(=O -NROR o ( H) CM Internedi ates of
formil a (uddeaids oPhuth Mo kan FB¥ep@da® Prelohg GORMBERR O bl
an i1 nter Qﬁﬁ*) @ﬂc%m \@ﬂeplfesgxgtmélnébk(léal'nllg gQ))lp, LSRR ﬁlh:}fogénv d)

by reacti thIXM) Ravnh ﬁNRquin%{e%gﬁc%fgsungblefs%mélmﬂ (?I(Lx\ﬁmle In
the presegn ﬁeth%f f%yq )3, P(t-Bu)3, Na3PO4 and

suitabl e solvent, such as for 10 exanple tol uene The
inter nEdl}a-I-@é]kle_c(JopWsmﬂ Arafriplel - d) 1 eﬁp_gzciikmy LYoo d)
may further be converted i nt o an internediare of
formula (I1MMe) respectively (V-e) byxieacti on with
NaCQl in tiemddhEseifmia ARl @bhie 18Qhw e o aSibteheit
for exanpkembi? Brandpecidi @I haddbd @ bridRermdRiate B forRlia (x1v)

in the presence of Pd,(dba)s, P(t-Bu)s, NasPO, and a suitable solvent, such as for

10 example toluene. The intermediates of formula (XII-d) respectively (V-d) may further
be converted into an intermediate of formula (II-e) respectively (V-e) by reaction with
NaCl in the presence of a suitable solvent, such as for example H,O and

dimethylsulfoxide.
}fl Rl CN HE' N
NS
(l_;g l]: NC\) 0—Cpralkyl > </\ MO—Cl—Galkyl — </\ ‘)3
®3), = R, — D,
e v () (<)
b' llmlo (o]
v —NnR1 k Ncw)‘\O—Cr(,mkyl Nﬁ
ba(R“')’; C\) 0—Cpgalkyl ~— bgh _\\TNHRI N bé? “\) NHR!
V) &) b}'{‘;"‘ b?,lg‘f (V-0)
(V-d)

15 Intermediates of formula (XI) or (XII) wherein R*® respectively R? represents
cyanovinyl, said intermediates being represented by formula (XI-b) and (XII-b), can be
prepared by reacting an intermediate of formula (XV) respectively (XVI) with
diethylcyanomethylphosphonate in the presence of a suitable base, such as for example
NaOCH3, and a suitable solvent, such as for example tetrahydrofuran.



1 01 CNI CN HNjalo N~L I-IN\ a OHNa "'3

O d-6alkyl -~ \ "a3 Od-6al kyl oa3 a=u (RZ)n a=
wo R 7abkeca (R2)n M-b) (XIV) (111-d) (I11-e)prPCchaPmoosooss
b2 1 7 NNIRI Q@ N ~OCl-6al2kyl Nol- ~ b3[l a + Nb'-

=6 U-Cl-(,alkyl b2 NHRI baj 1 k~) NHR b3l=bl b3-1 ba
) (V-b) (X1V) (RA)m (R a)tn (V-c (V-d) 15
Intermediates of formula (XI) or (XI1) wherein R2a
respectively R3 represents cyanovinyl, said

i nternmedi ates being represented by formula (Xl -b) and
(XI'l-b), can be prepared by reacting an internedi ate
of forrmula (XV) respectively (XVlI) with

di et hyl cyanonet hyl phosphonate in the presence of a
sui tabl e base, such as for exanple NaOCH3, and a

sui tabl e sol vent, such as for exanpl e tetrahydrofuran.
WO 2004/ BcRET/ EP2004/ 050084 29 OZN 4 ~-a CH=O
02N . - a4 l_gng:N as/»s{al¥g a2- (Rwn ~ al=a (R2)n
(XV) (XI-b)* 0 cH=cH A B1®F, bl-1, b° NO2 NO b3
1 abd b 1~4c(R )m(R4). (M) (Xr[-Db) Interned ates
of formula (XI) or (XIl) wherein R2' respectively R3
represents 1_<|‘-H€9( CH3) =CH- CN, csai-al | nt er nedi at es bei ng
repr esent eg? B‘yNdzor rruLa.,()@'l&.}Iozand (XI'l-c), can be
prepared byHfeacting an ib{,m rmedi ate of formula (XV')
respectivel FHAXVI') with B

di et hyl cyangnpet | iyl phosphonate in the presence of a
suitabl e bagg? such as fof®&anpl e

Intermediates of formula (XI) or (XII) wherein R® respectively R® Tepresents
-C(CH3)=CH-CN, said intermediates being represented by formula (XI-c) and (XII-c),
can be prepared by reacting an intermediate of formula (XV*) respectively (XVI’) with

5  diethylcyanomethylphosphonate in the presence of a suitable base, such as for example
NaQCHs;, and a suitable solvent, such as for example tetrahydrofuran.

0N —a'c(CH)=0 = ON,—g* ~
IS5 3) 2 \«—‘a/\\a(sl‘(CH;;)-CH-CN

4
a1=;2\(R2)n g\1=a (Rz)n
xV) (XI-c)
, C(CH3)=0 C(CH;)=CH-CN
by bl
b\Z TNOZ — b2 =-NO,
b3'|jb4 !\)3 |‘b*
®Ym ®Y,,
XVI) (XII-c)

Intermediates of formula (XV) and (XVI) can be prepared by reacting an intermediate
10 of formula (XVII) respectively (X VIII) with a suitable oxidizing agent, such as for
example MnO,, in the presence of a suitable solvent, such as for example acetone.



NaOCH3, and a

t et rahydr of ur an.
W@200a/074266 s al=
C(CH3)=0 C(CH3)=CH-CN b 1301,2 J NO2 bb I
(RAOW (XVI)

b3- 1=b4 b3_

| =b4

sui tabl e sol vent, su
02N -a4 s (CH3) =0
a (Rg))n' - R2) (

(R 4)1"

ch as for exanple

QZN a C(CH3)=CH CN
a=a n (XV) PXI/ER)004/050084
NO, %

(XI'1-¢)

Internmedi ates of formula (XV) and (XVlI) can be

prepared by reacting an internediate
respectively (XVI1l) with a suitable oxidizing
such as for
sui t abl e sol vent,

(XVI 1)
agent ,

exanpl e Mh02,

such as for exanpl e acetone.

10 of formul a

in the presence of a
WO

2004/ 074266 PCT/ EP2004/ 050084 30 O2N 4 CHz- OH O2N 4

CH=O (/\ a3 as

CH2- OH CH=O t
(ROYM (XVI11)

and ( XVl IQzlj £#0ne prepar edod
%;?Hf or ma= ( Xl X)X\

i nternmedi at€ .

a'=a (R2)n a'=a (
i~ NO2 N2 b3'I=b4
(XVl) Internediate

i

P2) n (XVI1) (XV)
b3= =b4 (R4)o,

s of formula (XVII)
ing an

ectively (XX) with

droformate a

NaBH4 in the br(Re)Sence of

et h?l

sui tabl e bas®m such as for exa#pl e

N, N- di et hyl et hanam ne,
as for exa

and a 5 suitabl e solvent,
HeOK et r ahydr of ur ag;(CH—OO Nj

such
s OOH 02N ~ a4

CH2-OH  $ ga(R&,n a=a (R)n _¥$%(XVII)
3- = 4 3- =
b (é ]j)l)l b (R l))m
(XVID) XVT)

Intermediates of formula (XVII) and (XVIII) can be prepared by reacting an
intermediate of formula (XIX) respectively (XX) with NaBH, in the presence of
ethylchloroformate, a suitable base, such as for example N,N-diethylethanamine, and a

5  suitable solvent, such as for example tetrahydrofuran.

O,N.
\—%CSZOOH OZN\ CH,-OH
\2\ —— \\ 3
Lo
a a al=;2\(R2)n
(XIX) XVID
,COOH CH,-OH
E lLNO - bl- |"\\
e €
(lli ) e
m (R )HI
XX (XVIID)

Intermediates of formula (XI) and (XII) wherein R respectively R® represent hydroxy,
said intermediates being represented by formula (XI-d) respectively (XII-d), can be

10

converted into an intermediate of formula (XI) respectively (XII) wherein R™

respectively R® represent Cy.alkyloxy wherein the Cy.galkyl may optionally be
substituted with cyano, said R? respectively R® being represented by P and said
intermediates being represented by formula (XI-¢) respectively (X1I-e), by reaction

15

with an intermediate of formula (XXI) wherein W, represents a suitable leaving group,
such as for example halogen, e.g. chloro and the like, in the presence of Nal, a suitable
base, such as for example KoCOs3, and a suitable solvent, such as for example acetone.



| COOH Cl-12-OH bb I NO bl I1 N2 b 3=I b4 b3=I=b4
(R)In (RA)In (o) (XVIIl) Internediates of fornula
WO Xdop/024266 ( XI 1) wherein R22a respectively R3 rPQT/ZBEN4/050084
hydroxy, said internedi atés being represented by
formula (XI-d) respectively (Xll-d), can be 10
converted into an internediate of formula (XlI)
respectively (XII) wherein Rea respectively R3
represent Cl-eal kyl oxy wherein the Cl_6al kyl may
optionally be substituted with cyano, said R 2a
respectively R3 being represented by P and said
i nternedi ates being represented by fornmula (XI-e)
respectively (Xll-e), by reaction wth an
internediate of formula (XXI) wherein W represents a
sui tabl e | eaving group, 15 such as for exanple
hal ogen, @Ng—‘ghl oro and the Iqﬂﬁr—abn t he presence of
Nal, a suit géz base.w, such—as- f{Qr’ “aéganpl e K203, and
a suitable &ofvent, such as for ‘éx"a ffgl e acetone. WO
2004/ 074266 BT/ EP200% 050084 3102N- a. 4 OH C2N c- a4
P a+ ~as PWal=a (R2n 4 ar:a (R2n CU-d) (XXI)
(XI-e) O—It,CFHI\m+PWLIJ b I=b4 b3 1=b4 M
(XX1) (R4) Xd,| - d) (Xll-e)_.Ln mlates of fornmula
(XI') and (XHk) can be ﬁrepared lb&;{_bqreactl ng an
i nt er medi at &of formuha (XX 1) Réspectively (XX 1)
wi t h NaNG3 |n the presence of CH3SO3H. ,a 4 f a4Rz
(r)zM a4 RX™33 NaNO4 // a3 a®%® (Rz)n 1z a = -a (R
YN (XX | terasdiayes qREpro (XIpanh(XE) carpe prppajed by Riegping o Tﬁ*ﬁﬁdm of

b3 | b4 formula (XXII) respectively (XXIII) with NaNOs in the presence of CH3SOsH.

4 R% O,N. 400
</ 3 NAR
a NaNO 4 (%)
SN RZ) S < \,i\l 2,
a=a" R, al=="R3),
(XXID XD
X :
b- |
B \ NaNO; _ ¥ —\l.)—No2
b3=|=4b4 b3 ['b4
(R R
5 (XXII) I

Intermediates of formula (IV) wherein R’is hydrogen respectively Ci.¢alkyl, said

intermediates being represented by formula (IV-a) respectively (IV-b), can be prepared

by reacting an intermediate of formula (XXIV) with ethylglyoxalate respectively

C).salkylpyruvate in the presence of a suitable solvent, such as for example an alcohol,
10 e.g. methanol.



(k'"). (R4)m 5 (XXII1) (XI'l) Internedi ates of fornula
(I'V) wherein RS is hydrogen respectively G _sal kyl,

W@ a00d/07426¢ er medi at es bei ng represented by for nBCEHEP20a)S0084
respectively (N-b), can be3prepared by reacting an
internmediate of formula (XXIV) with ethyl gl yoxal ate
respectively Cl.6al kylpyruvate in the presence of a
sui tabl e solvent, such as for exanple an al cohol, 10
e.g. nethanol. WO 2004/074266 PCT/ EP2004/ 050084 32 R1
Rl HNM ~av Rea ethyl glyoxalate HON a4 R2za Y as Y Y
as H2ZN NH al=a (R2)n "NN at=a (R2)n (XXIV) (IV-a) R
RlL N~ 1 N1 a za Cl-6al kyl pyruvate I N, a 2a HN~~ %R
as ~1\ ~3 N2 NH1- 3z Cl-6alkyl Na 1=a (R )n
H2ZN a -a (Rn ( V) (IV-b) Intel-nediates of formula
(I'V-a) can be converted into an internedi ate of
formula (1V) r'wherein R5 represent's brono, said
i nt er medi am\ eJ_ngz I QPESSIRIND f,gpm.ll a (Iv-c), by
reaction w t ‘i n +he—prese “zé sui t abl e base,
such as f@®¥ ex‘arrbl(Re? 5 NNdi et hylﬂet h”an‘ar‘ﬁ ne, and a
sui tabl e solyent, such as for exgpl e
dlnethylsul%mde RLR | I HO-N~~N\ R2a Br2 HO
IMN\- 32aa N(a Nal=a(R)n B®Na -a (Rz)n
(1V-a) (I V- nt ey i ‘*Tf #r% | V-c) can be
convert ed |H§T‘L6 W&sﬂﬁ&mﬁ e gha (M)
wher ei n R5gand’ S\% T @RI eseﬁkﬂkéhl%ro sal d i ntermedi ate
bei ng represented by formula (VlI-a), by reaction with
POC13. (XXIV) (Iv-b)

Intermediates of formula (IV-a) can be converted into an intermediate of formula (IV)
wherein R® represents bromo, said intermediate being represented by formula (IV-c),
by reaction with Bra in the presence of a suitable base, such as for example
5  N,N-diethylethanamine, and a suitable solvent, such als for example dimethylsulfoxide.
R! R
) |
DS I S g S
\\a ————— a
I3 BORS

N 1_—?\(R2)n

HO.

Iv-a) (Iv=c)
Intermediates of formula (IV-c) can be converted into an intermediate of formula (VI)
wherein R® and W, represent chloro, said intermediate being represented by formula
(V1-a), by reaction with POCls.

R! 0
| Cha NNy g0
HO NG ANyt P00 Y <,\ %
l N </ 2 NN =R
PA el i n
Br N~ a1=a>\(R")n
(V1)
10 Iv-c)

Intermediates of formula (XXIV) can be prepared by reacting an intermediate of
formula (XXV) with hydrazine in the presence of a suitable solvent, such as for
example N,N-dimethylformamide and an alcohol, e.g. methanol.
¥ 3
|
H —gt R hydrazine HNy ,_ 4 52
N\r </ a\\}} A Y ’l R®
1—

</ \\ 3
a—a (R-)n 1—\5\(}2 )

(XXIV)



RL 1 HON-Y N A a Ra POC13 CI\ ~N\ /NNkR2a a CI N N
111=, (R). Br NNa=a (R. (Vl-a) it)-c)

wo naognmeds at es of formula (XXIV) can be prepar BdI/BR2004/050084
reacting an internmediate of33 fornmula (XXV) with
hydrazine in the presence of a suitable solvent, such
as for exanple N, N-di nethylformam de and an al cohol,
e.g. nethanol. RL R | HN~~N\-.a4 Rza hydrazine HNC N
t4 Rza a3 Y a3 /S al=a(R2)n H2NNH al=a(R)n (XXV)
(V) WD 2004/ 074266 PCT/ EP2004/ 050084 33 Internedi ates
of formula (XXV) can be prepared by reacting an
internediate of fornmula (XXVI) with CH3l in the
presence of a suitable solvent, such as for exanple
acetone. RR r HNC N a4 RRza R a3 CH3l a3 S ar=a
(R2). ISal=a (RR)n (XXVI) (XXV) 5 Internedi ates of
formul a (mMahtedMpBiRia R cah BPeESR Bl rSactiy AhRgRBiae sai d

i nt er nedi @85xx P8 bR H, BPESRERE 63 sid¥biclsVeRLhd adref EMnpidt) |
can be prgpared by reacting an internediate of

formul a (XXVIA!) W t h ammoni a kln the presence of a
suitable s zsuch ast\:\ Lxanpl e an al cohol ,
e.g. nethan % 2 I\K\azf‘a3R2a ~ 2N N 4 Rea
113 ‘— <R
XXVD XXV)
5  Intermediates of formula (XXVI) wherein R! represents hydrogen, said intermediates
being represented by formula (XX VI-a), can be prepared by reacting an intermediate of

formula (XX VII) with ammonia in the presence of a suitable solvent, such as for
example an alcohol, e.g. methanol.

S
(ll:
Mgt 08 HN E
V) S 2 1—a4 R
/\ P . \"/ /\ 5;13
al=a (R.')n 5 a1=a" (Rz)n
(XXVID XXVI-a)

10
The compounds of formula (X), (I'), (I'*), ('*"), ('"**) and (I""”"") show antiretroviral
properties (reverse transcriptase inhibiting properties), in particular against Human
Immunodeficiency Virus (HIV), which is the aetiological agent of Acquired Immune
Deficiency Syndrome (AIDS) in humans. The HIV vims preferentially infects human

15  T-4 cells and destroys them or changes their normal function, particularly the
coordination of the immune system. As a result, an infected patient has an 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 opportunistic infections such as pneumonia, or by

20  cancers. Other conditions associated with HIV infection include thrombocytopaenia,
Kaposi's sarcoma and infection of the central nervous system characterized by
progressive demyelination, resulting in dementia and symptoms such as, progressive
dysarthria, ataxia and disorientation. HIV infection further has also been associated
with peripheral neuropathy, progressive generalized lymphadenopathy (PGL) and

25  AIDS-related complex (ARC).

The present compounds also show activity against (multi) drug resistant HIV strains, in
particular (multi) drug resistant HIV-1 strains, more in particular the present



11,3 al=a(R2)n S al . (R2)n (XXVII) (XXVI-a) 10 The

conpounds of formula (1), (1), (1™), (1""), (I"") and
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particularly acetyl. Especially noteworthy as

conpl exants and/or solubilizers are 15 (3-CD, randomy
woretaprased (3-CD, 2, 6-di met hyl - (3-CD, PCT/EP2004/050084

2- hydr oxyet hyl - (3-CD, 2- hyd@r oxyet hyl - ( 3- CD,

2- hydr oxypr opyl - (3-CD and

(2- car boxynet hoxy) propyl - (3-CD, and in particular

2- hydr oxypropyl -(i-CD (2-HP-j3-CD). The term m xed

et her denotes cycl odextrin derivatives wherein at

| east two 20 cycl odextrin hydroxy groups are

etherified with different groups such as, for exanple,

hydr oxy- propyl and hydroxyethyl. The average nol ar

substitution (MS.) is used as a neasure of the

average nunmber of noles of al koxy units per nole of

anhydrogl ucose. The average substitution degree 25

(D.S.) r Qfoﬁﬁo&d%ﬁor&h@(l)@ﬁﬁ@lfc YE-sEHITDRImeO heRid DS lcbripbt dl

hydr oxyl sgp8&ka AW gs’é S2iRutHd bther comb@entdr Rmpeeh (R.cxe

val ue c aryg @t)nzﬁi 1@150@&1&19 Qﬁab}é ﬂﬁhﬁ%\%% aghhkel |gé6£1£11‘§ &lown in the art,

techni qu Ce imcthed, s@R as ﬂéﬁﬁéeg Fese%gggﬁdl tife hfe? SRRARG ﬁspérm ’

mass spe CtBJ gyﬁ%ﬁemt}ﬁs ugﬁaat t%rl elln % cﬁeﬁ[cﬁlg andfﬂgl ﬁ)r ug“?ognq‘gy

( I R) gsthrou hout rconmgt oIPong gs tals &d u§ errga a¥ucs such a
differ ent V I‘I’% El 1?5 ?%iu 105 g Sol% solu%ons arg 1¥em:c}]ph{)slcal

soli 1s rs1onw %d ‘a

cyclodextrl

mass 30 s érts 6:1;1(% fhe comp%nﬁnts Lhﬁfz%are usua 1%/ rka m%ffq)lozrt{laa € ti g% to 10
And the DPTTpabibp eigil Th e g s Cplpl
conpost®t i B FoF BPQPM%?MVQ%?%fm58h?ﬂ?§??%fW%hwm“wd
conpri se PRALTEmEEum Sﬁiﬁﬁ%ﬂi‘e@tsf“hlgesfi‘fal Tgjeeg ofifg % §f SSIBIC BN
conpri si Nt *&ibEwRPGt Raor he et FiheenrryaiRtooirelEP o e
appr opr i aleBropHE Frerhteligtieian it s tenchatstasist B fdfseris sl ubl e
pol ymer s. coggpnepi &onp eepptilling orguigrderystadfingpiédrdon" used

herei ngfter defines a systemin a solid state (as
opposed t e gmi faeplid dspavon’ s @oprsesgimsiels whidmyhassdprngenes

| east t wothioehqpoine slidsolutons. Swdisptriies A/HDRBOAAD 7 215Gcally
PCT/ EP200¢hif&5 0:68ghout 3 ¢onporapatiia ogfohafeolfonashneple( the)terafagolit he
wat er - sol difptrGonpdb yresty a sMr@mheing denes € grpogentheics

di sper e dan¥Bhids, Aikrodr@GiSne@MBfthiNne tdmp@uiin Bl I & abdrirers,
conponent midwberB@AIRRR ONe iEe {itddsoRBIS lymadkd bdit, @ @sbersed more or
phar maceuds @v@l{l)l i¥ anQGE PRE abi@in§ ©didrtbludit pollerid Eb&nd of

gener al | yfokxﬂﬁw orla Bolill RRtA Edinprlsm@EoelpduﬁKbk deied (o aﬁMﬁaﬁr—ﬁﬁhlc

pl asti Ci ZgkySer, PERSHEY AL kNRSHiBA the loMEaishdrd68 YistindlBMmaativg
di s per %I Ogamplthysmﬁ fetatng sifdl EH%QJ" &l L,V%nlJI/ ad 1§M91my &1Jﬂﬁﬁtedttlt}§1ghout
systen1|smggﬁﬂm&@kty and physical l'y uniform or
hombgenous throughout or consists of one phase as
defined i i on
will be CO:Iu'l]ous %Cﬁrhrgues é({‘@g‘rin Sp%ufmg §0H8: Qspgswnsg]ﬁ(hulglqlgs rgelltg{%t?% O%ns ar e
preferred phy§1nan because t he conponents
therei i are usuallg read I% b|o Iabhe to the

or gani sms -t & WATERER °°e§ﬁ' mprld':m ni s°t”%‘ ¢ e@

advant age”&SAVipy t@ﬁ%ﬁﬁ? ﬁ&m%%ngﬁﬁ%H”mT’ %VmFﬁe”%ase
with mhlcﬁmgﬁﬁamgﬁfﬂHWQBPU#W'h@m@ﬁﬂmtorn1lqu|d

sol ut i onsDRFE e spptioer e iy Pt 4 optioprly WIREE T E e h as
t he ga¥t r Hlvpuye erarofated [Thy splftierngay Ayperrsdatod fregirE¥ s gt on
may be afotrdthufilednderaprasipashe splygntiigefom o t he fact that
the energy required for dissolution of the conponents
froma solid solution is less than that required for

t he di ssol uti on of

CC

11 S0 ut10n -EV, tapomn



conmponents froma crystalline or mcrocrystalline
solid phase. 15 The term"a solid dispersion" also
wa@eopnrees di spersions which are | ess honmogenoRST/EP2004/050084
t hroughout than solid soluBBons. Such di spersions are
not chem cally and physically wuniformthroughout or
conprise nore than one phase. For exanple, the term"a
solid dispersion" also relates to a system having
domai ns or small regions wherein 20 anor phous,
m crocrystalline or crystalline conpound of fornula
(I'), or anorphous, mcrocrystalline or crystalline
wat er - sol ubl e pol yrmer, or both, are dispersed nore or
| ess evenly in another phase conprising water-soluble
pol yner, or conpound of fornula (1), or a solid
sol ution conprising conpound of formula (1) and

wat er - sol ik Eray-89 gfyquue B HlcoR IR s RS 213 iSsolk @ B @ BpSropriate
Wit hin t g $0khd i QhiSR SiviinQ hedl il Bohdh e h¥d B sy 25

some physy, 1 the ol i ropRG RUeRl Y and
randomnl y ﬂglﬁgiﬂ&%gggﬁhhégﬂl%guﬂ? él%ltégd spg lid di spersion.

Vari ous t'echni ques exist for preparing solid

di sper Si ops FfL' el udi, u?fo{)prep X];FL%;%SB]PS&S the SR &Yl

and sol utio ggq utlon evap |on

process c‘@%?‘f’gste °lf"ﬁlégsfe%sl | owing steps : a) CH ssol v ng

t he corrpoui‘?o‘mé‘?g PRI o FFT A8 R PWétwéti? QB "

pol yner i n»afRuray e "‘l"i%\tl"és Wéﬂbﬁh%%f’btamf)cp‘f‘f“ﬂﬁ ally at

el evat ¥d t Bniseipe l@%oundm theis phEaFREf bleprrnd gl QT A

resul ting unftdBeeeEiMeE: a), optional ly under vacuum

until the d)%cwexﬂémbtain%d ‘mely st ofF o TorEessBd ut i on may

al so be potiredingiprnestt Hl il splfdfes surf ace so as to forma

thin film and evaporating the solvent therefrom WO

2004/ 0%4 286 t-RECTERPRODY1Q5D08De in@@retbdprondhe Theprtays ndroply ng

t echni quepeat heltdration foerpdhenttsa lgriéstagl wigadisssiol tyadosition an

appr opr i ab eglasgcthity @atubi@ryckatt, ir@ inrvedBhuit & possiple 1 brig tampemerit & the

t hen spr ayeke toladt atbgdacdnhe oflezBhezeeiuslgins P aher. df pa@itular

fol | oned hys, e aqapénat: v ghelt MAEthSrkrL@ipbnefit 0 disdve m@sthklt | Ng

dr opl etos @is fhigaasnaich, wiid e Ealing h@Sorm 3 sobdw@ufh &feg r ed

t echni queadiBkecfik @PatibIMbp&Rb.i d di spersions is the

mel t - extrusion process conprising the follow ng steps
a) m Xl RE: p&ﬁ%&@lﬂ%s ISIOISQSIC]%ITD@?] l‘éll?l)lﬁb@g %e &Mthined products

appfopfla&ﬁb%?kﬁmwﬁ 1WRkiecpol yner, b) optionally

bl'endi ng additives with the thus obtained mxture, 10

C) heat i n%e@oﬁlgdxsﬁé?%%ld glngygbe‘inhlgdc]:n tlbh%d tgpa‘i'@ﬂeﬁ%%ggbaﬁgg size

unti | oneof?es ga)ﬁ tlrg tp]ﬁ Qt[m ?tﬂzfﬁﬂ&) ugl%Jld most gll,felfdb%rl&é tgag l'ISEE

t hus obt al ne rougn one or nore nozzl es; an

The particles prepared as described hereinabove can then be formulated by
30 conventional techniques into pharmaceutical dosage forms such as tablets and capsules.

1t will be appreciated that a person of skill in the art will be able to optimize the

parameters of the solid dispersion preparation techniques described above, such as the

most appropriate solvent, the working temperature, the kind of apparatus being used,
35  the rate of spray-drying, the throughput rate in the melt-extruder ‘



e) cooling the nelt till it solidifies. 15 The terns
"melt" and "nelting" should be interpreted broadly.
wab@gm74266 "6 not only mean the alteration froPCEHEBINN/050084
state to a liquid state, béd® can also refer to a
transition to a glassy state or a rubbery state, and
in which it is possible for one conponent of the
m xture to get enbedded nore or | ess honpbgeneously
into the other. In particular cases, one conponent
will nmelt and the other conponent(s) will dissolve in
the nelt 20 thus formng a solution, which upon
cooling may forma solid solution having advantageous
di ssolution properties. After preparing the solid
di spersions as descri bed herei nabove, the obtained
products can be optionally mlled and sieved. 25 The
sol i d di Sl pdiesh mgﬁyﬁcl_bsaremlmeﬁdm@ave @i to
particl eSwJa@lW WA @ssddRd & boed 18 anSiipB&is sofifion h©SSwEN & 1B gm
pr ef er abl ¥p,ls @58 pl Al o070 RbANG PR ercda & 188 RBIY. sl RS
than 125 rn.. JiR8. Akl S8 iGRA! BcARod 85 &L
her ei n@boeéﬁuogeérﬂydﬁota@mylQﬁylc&farogw AhGH YR GRRYEN ahtpo@al
techni quesa!)xn Olccglqoscs car%(ig(gagky Tcel B?é?ga%ox gﬂyrl‘@ﬂu é'tlt bers

tabl ets an

€S, |p C 1116 Cq}ltlﬁl derival ef 1- O]IIi eté)%lgﬁ(ichaﬂées suc% aitle 086

person Of al 1c acid orla kali metal an a oRiw salts ereo carrageenan mannans
the par angé‘i ers  or the i'd di sper.ar onthg) on
t echni que¥ g?ﬁ*’é‘g‘tﬁgﬁrﬁ%‘dg‘l&tﬁ‘b"\f ‘°“ms%'f&r " 1 o

appr opbi at?ds BEPS AR frereo R FHG SEu s "t“%\tf‘etﬁ"%meﬂ’(aﬁ@at% nd

of appar aTOEPéymﬁréPﬂ?mUﬁé’b"l podsyinylpygo ’F‘&‘F o ay-drying,

t he t hr ouRgHPIEEPYIFoHEoae With vieoh geetfifa pormbipalipns Bfa@)f“ﬂvﬂﬁf ol and

2004/ 074268 ViRETF PO EeTrsides e gorgreerseithupe etle gyl e

pol ymer s prepyleng exidsaffrefimed waisr-sqleide nohsiypeh ¥ g pEPY. have an

appar efit msfiysdigges y, when di ssolved at 20C in an

aqueous solution at 2 % (wv), of 1 to 5000 nPa.s

nor e pr ef &lsceid oymaf cydodpxyiny@hbe pitdes Fater gatptile pabger iptheafepratiad

of 1 to 1@emPa:nsptiofedparticlexsaingiiclesed ig WOOARBI?. Said cyclodextrins

wat er - sol wdbldethpdinyneriallyagetableasiadtikigld @etubstititesggodextrins

hydr oxyal kigbn ibbthe@] rhobtl parse@isy od Byl f @xytieddtday dr the pharmaceutically

al kyl cel | stepmmsicrivaiads benogal kyl cel | ul oses, al kali netal

salts of carboxyal kyl cel I ul oses,

car boxyal kyil-kydifa@ldntil 28 &8 ve veatoRRyal: kil cGebbetl pRrse:s

esters, ﬁ&g{gj@h@% IREBLINES Puckidiabd 1. Bfubidl@ea di -

ol i go- zsan@cl S ACHBAN B Fie BHER &Snelof AR D3 1rin hﬁllog,l nic

aci d or  akkadil repiieda 8) cragch, APIRRIT Yy S akbS-ci baseef ,

carragee n@ﬁgﬁbkyl&?da@&&l@mmﬂ Bined etifels BEE M YaRloul AR SRS |

gu mm - ar 38!: Silins Qeue trs O roge! %%Eell me%w’%xmn hydloxy

pol yact 1 Lo At dc 2, afa%x 41@1 ﬁ‘;&@@ sl rmore

ﬁg{ %gg% hla]g{r'nXulal Cymet%rylt,rélq%/g oxheﬂr% }{y?r%xx)//]fugylylc gé}loxlybutyl carboxy-

ponV|nyIpy copol ymer s of

pol yvi nyl oI | done with vinyl acetate, conbinations

of poly ﬁ'{frﬂa BY =tpsd-vels Eﬁ"gf@?“ﬁ % ﬁgﬁe&w iPefiipac uin as

pol yal kyI @FfébeE)%Pﬁlé%’f HrfvE Qb Phdrs 6P 78 &Y Myoaa Siee

and  pfopiphedfe: exibaeyrmyerEtofetn HaPErveb ibFeleiet Siter

are hy dr O%We@ 6gp|1 anplkyl gher ﬁgﬂbg@pqthmu ety avigh a degree of substitution of
about 0.125 to 3, e.g. about 0.3 to 2. Such a hydroxypropyl cyclodextrin may for



Al so one or nore cyclodextrins can be used as water
sol ubl e polyner in the preparation of the
wabanei4meant i oned particles as is disclosed i n RQI/EP2004/050084
97/ 18839. Said cyclodextrindg include the
pharmaceutically acceptabl e unsubstituted and
substituted cyclodextrins 20 known in the art, nore
particularly (X, 43 or y cyclodextrins or the
pharmaceutically acceptable derivatives thereof.
Substituted cycl odextrins which can be used to prepare
t he above described particles include polyethers
described in U S. Patent 3,4.59,731. Further
substituted 25 cycl odextrins are ethers wherein the
hydrogen of one or nore cycl odextrin hydroxy groups
is replaced by Ci-6al kyl, hydroxyd - (al kyl,
car boxy- QXanQﬁlbé(fyrhleﬁfom tHorkacBRbKYde X YO RERARY Il eB Blid Yda OF
m xed et hek g.vt NIRRT of avbil 0. BBkt 1b, G Bkt 0SB substi tut ed
cycl odextrins are ethers wherein the hydrogen of one

or nore AW oAYAe T e D VAN SexliBRl aced by
G -3al kol ARG A BB R G

s |n Sul ar t h drox yethy!,
hydr oxyp fﬁgl 51? °¥ él‘le Campou;gi Bpéf ;r}rllr:)qtoéi}XVCi' tge warI xy solhble er m
car boxyeth i

Ea X qr ]i%he j] t1ng 1atlos of the
(3-cycl od& E°P‘idﬁff°‘ i (P R T ri‘}fé"‘tf‘ﬁ T ot in
as descﬂﬁﬂgﬂgﬁﬁ“ﬁPﬁﬁgmgP“ ﬁ@sﬁuture Vbl 9 No. 8,
p. 577578 by M Nogr adi %é% and 35 et hers,
e.g. hydr6Ry5FEHiA °°"("E§“e’tty’cf1’“6‘d PR Ot fﬁ‘%‘i‘ /8% fﬁVPf

( 3- cycl od@xPricls “Hskhaitp serfeeryfiEs adsodatds ta P Ryl Bther
may be a ¥sthspficient thmpintaiy ap pfegiiveivgyeernrtig sizg ofdest thap (80P o of
about 0. 1Psfulisyfag ’mo@ﬁeg are hdhieyed to Delw@e thege which Siygdallygdhere to the
hy dr oxypr ot of tyehepdehef foimpla eyt df et chip@ROO AOFd 2@ Epund.
PCT/ EP2004/ 050084 40 exanple be formed fromthe
reacti on $hebweern: (ifey ch peferxtybi rleaad fipn opy ogmrde apkinakanic
and nmay Masecudcalipieats. (fechefcippBObtuddarbRdpolymersliQy m@ccgar
about 0. 3wdight oBgomdd)fituhBfiodicy p@ s@fact#id BB teirdd kil fee modifiers inctude
cycl odext dohibts: ahaSniGitlsiaddiisy | cycl odextrines. 5 The
ratio of the conmpound of formula (I) over the water
sol ubl e pak MERF intBBYng\aF ¥ fornMath kY combsfids BtRAMIM (8 inkddled 0S
of 1/100 Jhs}erQlQéaﬂcomyuob @he@%ﬂile' c@xqaoun!lslat RS EI)I al%glc&-ﬁ&ale@§
of th e CiR AN Qs LM durV Sloar EMHQ HEX bifisk Beads,
ran g e I' OfRs %QQ&Ea chAszQloJ \Quci]r Qajn ;lmvemﬁ}ebe nﬂarﬁh&[r&%ﬁdl vifh is
rati OS r as[aﬁlgle Fmr er% ngpgy‘ltﬂacguéwél dEnge%(mls for ;anl ahrIum m}(m further

be convenient to ornu ate the conpounds of formnula

( 1) int h§ e%gsrg)m rlse a cen apl%g‘nrdédl og:sI l%ﬁcavc\:@l!a %DO tlnaglm 09 surf ace
modi fier a 1c VI rand acom oun{&)ff 01‘8 ul'1 Ilpq%goegonal aseq coa mgl er
sufficient ?o Hﬁ At ai°A AR Ve average parti V

size of’ less than 1000 nm USefuI surface nDdIf

are bel i V&G G HET TR N L8 W e R PR ERT tl“&t/sa’gndher e
to the 15@?ﬂ@ﬁﬁé@mﬁﬁmﬁﬂga%@ﬁﬂ%ﬂﬁ&“ﬁ““?ﬁﬁﬁﬂ?ﬁwfﬁj but
do not chi&Emeesafe m%@ﬁﬂ*?ﬂ“@éfﬁmgﬁ [BRFEC subsaRres SN
surface nddiErrersaEipdepreferrds Xeepfe sel ected from

known #rgani c and i norganic
1t is especially advantageous to formulate the aforementioned pharmaceutical

compositions in unit dosage form for ease of administration and uniformity of dosage.



phar maceuti cal excipients. Such excipients include
various polyners, |ow nolecular weight oligoners,
woatmnad2zepr oduct s and surfactants. Preferred seeT/aRE04/050084
nodi fiers include 20 nonia@hic and anionic
surfactants. Yet another interesting way of
formul ati ng the conpounds of fornmula (1) involves a
pharmaceuti cal conposition whereby the conmpounds of
formula (1) are incorporated in hydrophilic polyners
and applying this mxture as a coat filmover many
smal | beads, 25 thus yielding a conposition which can
conveniently be manufactured and which is suitable
for preparing pharmaceutical dosage forns for ora
adm ni stration. Said beads conprise a central, rounded
or spherical core, a coating filmof a hydrophilic

pol yner aggl d@ag@ RAPR 1R Cheieth refe fophikighing diskre@ihels LRbE KRRNY Y 2
seal - coat doﬁg’as e'c@y ot contml?ﬁgg alyﬁﬁeﬁfrﬂu@h (ﬁlan%{}; Io; aapla £ Jdgﬁ't ca!i&l?cedas
cores in t'(-) B‘gdug%qéueﬁlﬁlgap%péﬁgc%ln gs’socigt{oQWthql%qequ@t sai d
materials e&%mgg'qﬁégp es @ %m%&ge%ﬁ eqabﬁ{s] gn H e

appr opri a%e such

mat er i aI scoérled or crggeirc]?alnlot?rj capsuﬂi(sfgllls owru]érr]pa%ketb wta €1s, S é}%omt%nes ni G
Subst anc QWS Sls Ik pipersips O RE e Pyl e el
35 It is especi aIIy advanta eous to fornul ate the
af or errentThfS% AF rraeeny et Evg R IR “?)ﬁ%efffcﬂveﬂﬂlﬁ
dosage f o1t %"rm “é@é“étées‘&tf PreSRYiY] 15TostE £oAtd OR CHRP A B ity
of dos¥geSeAD FHORTY ra3Es T pebto A Ee ey it i t
dosage f oy AY TersRbmaeiodP Fie/kedrds Maieh- & MPhiy arproptiaie P
di scret e pinster ths grniiredsose asdye: st forpoymorgiisiqtyers arpeRiieth  uni t
cont ai ni nigteraplsiraghett de dey- Radsuideasnmivtby foryfulatedap jinjf dosage forms,
i ngr edi enfer cemaiplegbriing ! to 1050 s ovd irpetivye tP8Shy B ggtive
t her apeut ingedeft pewtit dosyge @ysoci ation wth the required
pharmaceutical carrier. Exanples of such unit dosage
fornms ar eThk adadt @bge 4nd frglentd bfagninidatioC@read otthe pero@kueonpound
t abl et s) , of ER&U) &8, thyiakiduBy cofdtiveing tRaGIkietse ity hedosijtion
SUPPOSI t OeingBeated, théYe€ GEiglhEre®Al dilfsicO BBdifdh of3id PR A S pDiELB as
and the | wdiesotaddiaegiegatiae maxletakipd, 8% weli@bwas those sEi@S €
of skill i e i Burdhdredd, AR Bide®hat FldVtrdcik @8 dnBifht QY 16kvered or
determ n em&eﬁ@d @]@Cfl(@l%t’)lil MG esﬁtﬁje L)Mhe trEHiER HlBJEct :fnﬁ/@mpgliaﬁo dn@st
resul ts prasenback ek prelRi@eR SnBbunds bt teSstiiRRIR AL ed
that an 1Qteu%tlef d%gftgulna{]ﬁ ﬂgé &éﬁtwﬁé@&%bo‘l)&k@ﬂ@m@@ Olfl}r othgcs Q);ll
19/ K9 10 2oLk wRARYe ML 0L of JTOF ion e';ateﬁ'ztb‘1 y from
1 ng/ kg to 10 ng/ g body weight. It may be

ap propr I afhgprgsgnt comFoqr]ldpéf aorm l{a (IS QI? be ugag Hén §r(;n 9[93§n§t10§ ith oylsé)r

t hr ee,

i nt erval Sf?tzﬁetl ic éj? S s¥ %s anti-v qﬁs ant1 1cs Rgunﬁgo ulz%ms or vaccmesbfor
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cont ai i n‘é e‘lpr‘iplév]affﬁﬁﬁm e&‘ﬁ"&“t’l"‘h"f gﬁé‘ lf‘ffcé?i’ IS SOmRg g
of active™¥5° PFHIrAUrEHE "FRYS triri-oatys “lsfaézimﬁﬁm&]r yigetions
exact dosHFé" ARUFHEE oFEpE yIoPmReeH AY ?ﬁt FEPrEOAdepERds
on the paftF PP HostdsnB ffacompunde eftinit etiqnic) loggae gith ofhpfe

parti cul aPti¥Ehgintirgmaye F?‘?@Stet“r“é%th@‘énve‘t“?f@l gy ‘?fteye‘séf
t he co¥Hdi rypppiase inhibitors in vaccines. Thus, the present compounds may be combined

%

nfectlons ?% m n)%a so be seélI

one 01 1n cFmbma on wil

with pharmaceutically acceptable adjuvants conventionally employed in vaccines and



being treated, the age, weight and general physica
condition of the particular patient as 20 well as

wobdven74meali cati on the individual may be taki ngPCHEP2084/050084
well known to those skilled2 in the art. Furthernore,
it is evident that said effective daily anmount may be
| owered or increased depending on the response of the
treated subject and/or depending on the evaluation of
t he physician prescribing the compounds of the instant
invention. The effective daily anobunt ranges
nment i oned herei nabove are therefore only guidelines
and 25 are not intended to limt the scope or use of
the invention to any extent. The present conpounds of
formula (1) can be used alone or in conbination with
ot her therapeutic agents, such as anti-virals,

ant i bi ot i @ inisbHRSIREAMIIRERESe Bbunk Gl BSiviliak ovalahe

t r eat ment o, Qfscdpklobs i fe86L B0 Bfetiod NEY MY al so be used

al one or in conbination with 30 other prophylactic
agent s o4, tie AEG%E ok @ ad oﬁﬂnmmam%rhpgms andl 1€

pr esent C%m ounlil ul:l;TR)y anl% usgisaga edlanev?‘lﬁlgkhFSé\'se {1] ntgFJIJE}OdS

for pr St eclt aln
cf"“?r‘ﬁe_y be

over an e Etes to%x “gduc contam d1g§ acor?pr(%lgldo rmula (g
er‘r‘p| O e d 2] itional aj 11'6 OVII‘ com%ounds as-ac mbmei?fe ahaelon 01 Sl U tane %
Wi th ot hePPRBHHIRILILE SpRICeRRTR 15 ey fup mggﬂe P
with ot helf? S‘lﬁﬁ PRI ety i?hélmiacﬁ““%?“%‘i’?%’}e Wi PRt
with tHe REAVERPBIYLS T PITYS L1 VET PRy Sgh agwramine,
transcr|ﬁ?ﬁ@@mPﬁWPBFF6f§mWWmW§&8?W@§“mTﬁﬂgm)@W@“‘

pr esent C%Wﬁw§mmh@éfo%ﬁb?uﬁ@ade TgYfreeanscriptase inhibitors, e.g.
phar mac ewidowding § -sggecefrogiyadingdh 4TV dfpSine@ Ry Eteiynetas| y
enpl oyed 49b zeiciighirie fidsoxgepitfinkAdICR @ (v ijng 2B dideoxy-3'-thiacytidine,
PCT/ EP200HLDE008BY (27,3 Zidghghn-Trilestvéyraiding ¢ Dpbopinylddetiiecat-| y
ef f ect i vewessidendvesetiransquiptot eigtitors yehiayvicruades! L gyc@propaip.11-di-
ext ended ipep-t-odhobH-tipyid-[aZai2hs£l[IMIddzepinb-eet, ¢fonenz Al SO,

t he conbi katiiden Taf-120MeERs avheika gighphinOfu@derse transcriptase

ant i r et r omtititak, e.6 GAPSU AG Fe BRE0BPoDIRGORPUBMEE D drd-Or mul a
(1) cam beidsed1-a&H1,8 véediachine(Hldtkmd hiblketyRk.e $84akchioro-

I nvent i ony, 8 S@ranyte b akes 6 3aoneAyIRbRAGUGHIcEONt ai ning (a) a
conpound @F,15Qr AbthRdidzdphne- 2@ Ghidadd JomPdALis Bifthe NOT €

addi ti onal sBlakiflo HRM fc@dmi QTP OL RYS nitrdfen AakidiB - BEd

pr epar at i @Bloge%enesalzeﬁklnldg ARROMS innibidks Qﬂ(aﬂtaﬁm% ﬁ@e@k‘ &t ds al
Use i Ny@nbiriffoVort, £ SRBIBES or AiRGuilldid £E BMce; HoMASTRYs be
conbi ned e. A ndnﬁwls ht@rglm sa n@ﬂ%p@l&du%‘mt 3‘939&1&%&1 Mptrenavu

phar WHCGU%MG 6, B\i(/ls%gé% 5§nd‘fhg{ﬂ!‘e ﬁ%[o§ rnhﬂ§§rlsq ZBeIrIW;bQHd
antiretr ot\AI CXEIQmEf)lfIm an§1 OrI‘]rlgye g gMBriH’hWn d%inL I; 1ﬁ1§blt8 f Elca

compounds

cast anosp viral nst'e as% na:lc eog e 1ke T ]g(ase n?lscnptase inhi tori eno¥ 6/% cngrgltnletn-
sodi unt’ (tl% Fg}ﬁ%‘?ﬂfﬁ% pRogH lan%tmf Fn’éfoe)jure“n ?e05| de
reverse transcriptase |nh|b|tor zi dovudi ne

(3' - azi do2¥3ImigEER wmwﬂ%the P)S’Ze'?*)mve“a?“dvél’\?f‘é?i e viral agents

( 2', 3 -di Mﬁw i @(ents ”b‘Eﬂ V)ral hfi %YFIE Iﬂlf QBilpﬁléC effect of these

(di d eoxy Cgptnpodqdﬁ@n bedef@}mte@r Cqmiingtion sesrepies as described above exert a

(2' - 3' 35di YesepetjecBect ip iypitigng HIVafpHeation hesaug prch companapt i #f ne

(2', 3' - di debigetiemaetdn 2 difoseisittef HVdiplretion.daTyse of sigheeaitaronand
t he |i ke; mayguduce thedvbagarsi given oegrtipnglantrptgyigiordnjthil would be

i nhi bitors such as nevirapine (11-cycl opropyl -5, 11-di -
hydr o- 4- met hyl - 6H di pyri do-[ 3, 2-b:

2',3 -e][1,4]diazepin-6-one), efavirenz, delavirdine,
TMC-120, TMC-125 and the |ike; phosphonate reverse
transcri ptase




inhibitors, e.g. tenofovir and the |ike; conmpounds of
the TIBO (tetrahydro 20

WO miodazapél, 5, 1-j k] [ 1, 4] - benzodi azepi ne- 2( | H) - oPE€T/ARZN04/050084
thi one)-type e.g. (S)-8-chl4dro-
4,5,6,7-tetrahydro-5-nethyl -6-(3-nmethyl-2-butenyl)imd
azo- [4,5,1 jKk][1, 4] benzodi azepi ne-2(| H) -t hi one;
compounds of the oc-APA ((x-anilino phenyl acetam de)
type e.g. ce-[(2-nitrophenyl)am no] -2, 6-di-
chl orobenzene-acetam de and the |ike; inhibitors of
trans-activating proteins, such as 25 TAT-inhibitors,
e.g. RO 5-3335, or REV inhibitors, and the |ike;
protease inhibitors e.g. indinavir, ritonavir,
saqui navir, lopinavir (ABT-378), nelfinavir,
anprenavir, TMC- 126, BMS-232632, VX-175 and the IiKke;
fusion i nxgziu@d toPL &snecﬁhegtpeut-g ~ofdophylactib S-S @c&gpale& 0 Fheh thlk Bsent
CXCRA 1 ece Pl Qe A AGRReRS Thef-cBnbinAVE mai0flce 3N mb e
lik e in hslldQ fFeﬁ! o§ cog\rent&)lﬁﬁsmglyin{l ?ehovh;pthg‘g)p @ﬁl@ not interfering with the
nucl eoti de- 'fh"é]sn§o bihddd %810 Qoftrég{stﬁnce - 9

thlI

activity o G%
t enof OVI rsmalea enehctr}:ﬁnes wf e mlnimlzm anﬁigslsjoc tgdq% Ecgy TEC%QH&ED%%

Iag PT: g: g?(rer may also 1%1%&36 e efﬁ?: %(l)% 316 con\fen Olﬁ& agen} wel{él(gﬁl{lcrca%\% g nt i on
wi th ot hef™ %?°“Vyral agents which target different
events in the viral life cycle, the therapeutic effect
of these MEBAPBUHHLSe B BE SHPRAL béfdé‘a‘me‘ég‘ﬁﬁf“ﬁl&*f‘?“dﬁth

t her apl®esima8ropalig et cHB PRSI P 38 Turn gy pefog

ef fect i niitad FreohgPhHingleEbt mekitire i B¥tause each
conponent diggpldithpembapientng seeipesiecia ralrexgRs 2 tyjliFer witintes o t e
of HV r egshrinsdite isgioratepndthe jise cholfneigieiigbptscesnsi ittt istgrdre: may
reduce t héngwi agpetamific apd thyilixe NMB & Fvrasl bledsping-g. memantine to

ant i - r et r marent @ bondrg @fyttiopdnd ddnasssoshebtdye of W2 ROG BT ABGBY
PCT/ EP200i4 086 084as AU ande'GRGi ergelimdntn Agongpemil ¢f éginula (1) can also

t her apeut be@ondimedpvitd by @abdusl cefofrgig tD. as conpared to when
that agent 1is adm nistered as a nonot herapy. These
conbi nat | AMGgRYprebeRGHi&@onGdcus@loh 13 IATF Be frdd@t cospodtds fef f ect s
of conwengrivei@lor kR GHE iddatohs; thakdddebripainddnagiapyusahi | e
not inter ﬁll@tﬁtbr@ &eﬁ(\.ﬂ. fr Bind: RiRses lidh ldepdhid bradtmil@Gdvérdé ndnyerifsestdne
agents. TheseryeRmbhAdtikens. reduce potential of
resistance to 5 single agent therapies, while

m ni m zi nﬁw ﬂ)ﬂ(}(mu@%}ég ésgljé ﬁgndgcﬁg(lh&!mte){he 1IJ@1Q§:€€11&an| nations
may al g0 increase the efficacy of tﬁe conventi onal

agent W tgxg#;n |t ngl.easing the associated toxicity. The
conmpounds™ 0 ST present | nventl on rmy al so be

adm PI st e{lerema ter sggined as dlm lsulfox1 I “f‘MdegﬂQ dU| at : n%
agent s, e' oroacghcgcqg %%F 1s fje 1ne C{\’ 01marmde d“[%ni al pha

|nterferon terteukin 2,
met hi ofti nETEAREFRAY ‘W‘“ di et hyI di t h| ocar barmt e, tunor
necrosi s faebkion A il SXARE ARGkt he i ke, antibiotics,
ehgI peng ggﬂ]g{lne isethiorate and the like;

chol i nergi G, 3 tacrineg vastigm ne,
donepezi | ‘&rg%gfmtﬁ_?ﬁerﬁ%dgg‘ld the i @ N@A channel

bl ockers, e.g. nmemantine to 15 prevent® ofconbat

i nfecti on4-a¢\ldocmlih®e@®e!sﬂem95smm@mmedwmemhl@ewsels and NH3,
associ at eghmaitdus (st M) was Rl@C The @aSon ned wagisit if\ doFer anddiltetRC,
e.g. denentia. A conpound of formula (I) can also be
conmbi ned with another conmpound of formula (I).




Al t hough the present invention focuses on the use of
the present conpounds for 20 preventing or treating
waolkdd4ionf2é€t i ons, the present conpounds nay al sBCheP28€050084
as inhibitory agents for a@#her viruses which depend
on simlar reverse transcriptases for obligatory
events in their life cycle. The foll ow ng exanples are
intended to illustrate the present invention. 25
Experimental Part Hereinafter, "DVBO' is defined as
di met hyl sul f oxi de, "TFA" is defined as
trifluoroacetic acid, "DVF' is defined as
N, N-di net hyl formam de and "THF" is 30 defined as
tetrahydrofuran. A Preparation of the internediate
conmpounds Exanple Al a) Preparation of internediate 1
NC I aNJ'NH2 4-1sothi ocyanatebenzonitrile (9.95 g)
wWas susp ec@ld\@agle& mmm@&ﬁ@ QﬁlEtztﬁ éandnﬂdgd a@% uNEBeduce@&essg@.%
aqueous (ﬁgd@bag@ﬁg)@qgegmmlhe reaction m xture was

put in a 8 a%[lon%ﬂgent'tédla&agr ed WOVQQ4 07 266
PCT/ EP200%7 ()LS()()SZ[ 44 off, washed @ Jgetclganol and
r eduteds

Et 20 (2x) and dried at 35C under pressure.
Yield : 9.99 g (90.9% of internediate 1. b)

Pr epar at i Torinteyfediptnt @Phe GiHd (387 21 padacetone (IR wegj adije TheTg

i Nt er medi reeecteon hix(Q weQting for GeiB] Thé BacBT mirfue varRyt ibrcedla fre2
(150 M) weradbadibakd off Hide Birateeartaphedwitrpogtong g dygds Yield :
stirred fUm3£@ﬁ@@3ﬁm&M£m$@aCtlon m xture was put in a

cool er f ogPpara iger hen fi ‘nm off . The

filtrate was washed vvlth acetone NH°Y|eId :

17.03 9 (’9omt630@d 1'7 §£Vﬁ y amRe II rﬁﬁg(ﬂg 1(%
11'16

|nterned l)'

e reactl n m1 01 3 dﬁys a %(af fﬁt{ {TE n d
gi nterm 1312 reactlon m x ure st useg or the'next reaction stlps a

nethen8I i p tion m xture was stirred
for 3 day Scﬁbte ’20 Wtbh a gas outlet. 10 Yield :
internedlate 3. The reaction nixture was used for the

next reacEEBELt e S descrl bed k& a) gnd b
Exanpl e i nt e I \
N~ NH-N H Totvvothlrds (2/3) o Hon

m xtur e obfiad tRel2B)bf N reaGon MWRGre atthedin 1. rhlyis adi& ethyl

gl yoxalsat ﬁyom%ﬁd.)%']in toQkdd @A il tlekeabto) miRtie wisred £t | ON

m xture V\@@m@lﬁ iTﬁlJ s%ldcnﬁias &%ated and the residue was dried under high vacuum.
DMF (150 ml) was added and the mixture was heated at 80°C overnight. DMF was
evaporated and the residue was dried under high vacuum. The residue was stirred in
methanol (150 ml) and put in a cooler overnight. The precipitate was filtered off. Yield

20 :1.80 g (23.7%) of intermediate 4.
NC NN CH
1 X
NH N OH

b) Preparation of intermediate 5
To one third (1/3) of the reaction mixture obtained in Al.c), was added methyl

pyruvate (3.22 ml) and the reaction mixture was stirred at 20°C overnight. The solvent
was evaporated and the residue was dried under high vacuum. DMF (150 ml) was

25  added and the mixture was heated at 80°C overnight. DMF was evaporated and the
residue was dried under high vacuum. The residue was stirred in methanol (75 ml) and
put in a cooler overnight. The precipitate was filtered off. Yield : 1.60 g (39.6%) of
intermediate 5.



overni ght. The sol vent was evaporated and the residue
was dried under high vacuum DM (150 nil) was added
wan@4heeen xt ure was heated at 80C overni ght. BIVFERES4/050084
evaporated and the residue4das dried under high
vacuum The residue was stirred in nethanol (150 m)
and put in a cooler overnight. The precipitate was
filtered off. Yield 20 : 1.80 g (23.7% of
intermedi ate 4. b) Preparation of internediate 5 NC |
\' NN CH3 "a NH N (r)H To one third (1/3) of the
reaction mxture obtained in Al.c), was added nethyl
pyruvate (3.22 m) and the reaction m xture was
stirred at 20C overnight. The solvent was evaporated
and the residue was dried under high vacuum DM (150
m) was 25 added and the m xture was heated at 80C
over ni ght. DMF was evaporated and the residue was
dri ed undgt,uigh vacuum The residue was stirred in
met hanol D o) ortihecilf 1N @ cool er over ni ght. The
precipitate was filtered off. /:k, (39. 6%
of internediate 5. WD 2004/ 07426 EP 004/ 050084
45 Exanpl e A3 a) Preparation of interWedfat® 6 NC N Br
NH-N" ' OHFoR@askunfiqr Asspo warrddse injagmgdiate AA9463 atef e GMSO (25 mD), Br,
i nt er médi @-@@044110()@‘]@@16)9’0%1“91) TRVBO(WR5tiped Jt rooBjemperdgire
(0. 00704 qvorhidht. VearowaftdBN afdOheQ@RGA angirey for Phpinuigd. Theyragtiopna s
stirred atixtmoeywiredper AddN3@ g ofdnemedintgf tThe syhl twey driggas’5°C
added, anfdr 16 hers o0t He. was stirred for 20 m nutes. The
reaction b Ripeatibh 6 infBedOT Ked up to i eI d 0.30 g of

internmedi ate 6. The solid was dVS Cfor
hour s at 200 mﬂ Hg b) Preparat| 0 d| ate 7
1ate Old(% lgr

NC N Tq %r ress
1 T aipre sure vcsse under Arg e
vvere added’ % clll a g“ @J;@ mnuth cpﬁ% (6

=

The Wéflf 5 edm ano
for 30 ni ?‘i’l’ffde"g“’ 1°?: 818Fd5?55 min 850‘1"%f8t°r8% 81‘11 lég° SFIFEY " or
5 ni nut esThe sofda e w00 g™ Hefopf s sgoopfengeriie i nt er medi at e
7. The SO|Id was dried at 200 mm Hg for 3 days at

room t BnpEaBRlafde. 15 Exanple A4 a) Preparation of
i nt er medi @Emwepagtion of intermediate 8

3,5-Dimethylbenzeneacetonitrile (3.0 g) was dissolved in MeSOsH (10 ml) and cooled
to 0°C. NaNQjs (1.76 g) was added at once at 0°C. After 2 hours, the reaction mixture
was poured into ice-H,Q under vigorous stirring. The product was extracted with

20  EtOAc. The extract was washed with saturated aqueous NaHCO; (2x), dried with brine
and Na;S0; and purified using a mixture of EtOAc and n-heptane on silicagel. Yield :
2.00 g (51%) of intermediate 8.

b) Preparation of intermediate 9
CH;

NH,

CN
CH;

NH,C! (2.53 g) was dissolved in H20 (20 ml) and Fe (1.59 g) was added. Intermediate
25  8(1.80 g) dissolved in methanol (40 ml) and THF (20 ml) was added to the aqueous
solution. The reaction mixture was stirred at 70°C for 2 to 4 hours. The organic



CH3 ~ N2 OCN CH3 3,5-D nethyl benzeneacetonitrile
(3.0 g) was dissolved in MeSBH (10 m) and cooled to
wW@2@4/0MNa2bk3 (1. 76 g) was added at once at 0C. BET/P2084/050084
hours, the reaction m xturgé was poured into ice-H20

under vigorous stirring. The product was extracted
with 20 Et OAc. The extract was washed with saturated
aqueous NaHCO3 (2x), dried with brine and Na2SO4 and
purified using a mxture of Et OAc and n-heptane on
silicagel. Yield : 2.00 g (51%r)) of internedi ate 8.
b) Preparation of internediate 9 CH3 NH2 CH3 | / CN
NHAC (2.53 g) was dissolved in HO (20 m) and Fe
(1.59 g) was added. Internediate 25 8 (1.80 Q)

di ssolved in nmethanol (40 m) and THE (20 m ) was
added to the aqueous solution. The reaction m xture
was sti I gin@herctQlovedi Ofne Rsiduw A sttt BoAckRBhBH@BREC WO
2004/ 074266, RGH K204 Q&Q&%x 4G, SOLMENLSic Wl were
removed. d-m%m( d aqu@aZWﬁd &Eﬂma{acﬁ Gheldn 1.5 g%gterﬁghﬂtet) bﬁ@%)

Et OAc was decanted; this procedure was repeated

tV\/lce.sT;c |ned organlc extracts were dried with
bri ne and NaZot gv Gorated Yield : 1.35 g of
i nt er medi Exanpl e AS @), Preparation of

internmedi ate 10 CH3 02 HO I / H3 1040 r, of

3, 5-di met hyl - 4-ni trobenzoic acid a .10 M (1 eq.)
of Et 3N were dissolved in 40 rdo—of dry*9yHE and cool ed
to -5C Aosgbrabidonhy0fi-nibobddoicntid @ff 7. 89toh (1l eq. A EOY vafedissaimdde
in 10 mM 9o odsryry THEmN&Sledaelded Alsslutbh@ 5.000 bseyleflord@mate

m nut es. id1oeu B ITHE @as WA iSthelcbuise 6 1A Qinft@r ThOmbtul GuskiBredt
20C. The &3 NuHGl 200880 EiN-h@editeddfor afa ehe triesorlitdEwas added
sol ution M@m@@(ﬂﬁ%tes)%a@ Ellu%l‘lﬁ(@utl(m?(gbrm d@ub@&i)aBﬁzloTlﬁﬂnxture
agueous SAL WEdaGR 4 hopQar e O\Jan@tlueﬁ]:heQZut}gl NaB ki paIh i18e THRXLUT €
was st rred. fQlhnadne RAME $asdksoledd b FRoM AURRGNEL allat dhqubod
HO unti lNaH&& 2¢md wT ﬁm;r E'Edrf‘é%el NEM@PQ&@&@&@H %_e ebﬁle was

resi dul? gflgy%ﬁ&lcé’f c]llranaggl sif t%@ﬁtﬁgcd 3\ *I'igid

saturate Iagéée IIJOS(68¢7) NaHCO3 and with brine and dried
over _Na2 gre A ongfmtcrme BO{lati on, the resi due_ was 15
purified u chr omat ogeaphy usi ng

heptane/ EtOAc : 3/1. Yield: ‘ NO,
o—

4.3 g of intermediate 10 was dissolved in 100 ml of acetone and 8.25 g (4 eq.) of MnO,
20  were added. After 3 days stirring at 20°C, 2.06 g extra MnO; was added. Stirring was
continued for 2 days. Then MnO» was filtered off, 100 m] heptane was added and the
solution was again filtered and evaporated. The residue was dissolved in CH>Cl; and
filtered. The solvent was evaporated. Yield : 3.18 g (75%) of intermediate 11.

c) Preparation of intermediate 12 (E) and 13 (7}

CH, CH,
NC
— CH. m—
NC 3 CH;

Intermediate 12 Intermediate 13



intermediate 10 (68% . b) Preparation of internediate
11 CHB NZ O | ~H3 4.3 g of internediate 10 was
walk@golazedl in 100 m of acetone and 8.25 g (4 BOI/EPZIN4/050084
Mh02 20 were added. After 43 days stirring at 20C,
2.06 g extra Mi02 was added. Stirring was continued
for 2 days. Then M102 was filtered off, 100 ml heptane
was added and the solution was again filtered and
evaporated. The residue was dissolved in CH2C12 and
filtered. The solvent was evaporated. Yield : 3.18 ¢
(75% of internediate 11. c) Preparation of
internediate 12 (E) and 13 (Z) CH3 CH ~ NOZ ~ NOZ NC
| CH3 NCCH3 (E) MInternediate 12 Internmediate 13 WO
2004/ 074266 PCT/ EP2004/ 050084 47 2.68 g of
internmedi ate 11 and 2.65 g of diethyl cyanonethyl
phosphonate were dissolved in 50 M of dry THE and

added to 2%3 St %Qﬁrgﬁét&n aﬁfZ 6§g cg aetgzl Qinom%sﬂh&latggerm of
dr y THE %Isso &} “in 5-5 H@of E? @ﬁlE t{n@'ﬂldemco?gsdéﬁeﬁswm% 9§’§ dr f\ﬁ(ﬁﬂ: 1rf 4 (nl

hour at Qbey 1HiG, @ AGEMn modlle YhUifla AT AHBAC BECalib
0.1 N 'S_ICI x%ne was (i[u%nchcg) le%qtN I-%%d t%e s%lQe%{ v@%{g 'oratE{ 9&0 wﬁs

ad d e d Th q*}?e Tesulti goﬁéw wag-\ed V\VNQ sa%ra c§ aquﬁ)us\NalII éand dl’(ljﬁd

ilgtzgroit 2 l}vég %;111 ]312 4auccasswe‘?y and evzggrate Thf. e51due was. plau d%t&gléca
ee F]nt otal y1e1 o

puri fi ed BYSTPTH, Ph%‘%ﬁnﬁli’fﬁtanelﬁt\oéﬁé Q/

hept ane/ EX‘ediae 1247 fnddd 4 ps 6%F thefe of i“ i dVeseIF&“ i

i nterndi®dte 12 (E) and 13 (2) was 62% the ratio of
the internediates 12 and 13 = 10 89/11. Exanple A6-1
a) Preparisatplsaddf jntermediate 14 CH3 NH2 H NC 3
2.00 g ofaipugendiicaedaald was di ssol v g in 20 nl of

20 M of H2O 40 ml of MeOH and 1. 66f ‘Fe were
added. The reaction was stirred at-56€

and after that cool ed to anbieni‘ temperature.
2.00 g of intermediate 12 was dissolved in 20 ml of THF and added to a solution of

15 2.65 g of NH4Cl in 20 ml of H,O. 40 ml of MeOH and 1.66 g of Fe were added. The
reaction was stirred at 50°C for 4 hours and after that cooled to ambient temperature.
The solid material was filtered off and the filtrate was diluted with EtOAc and washed
with saturated aqueous NaHCQ; and dried with brine and with Na;SOa. The EtOAc
was evaporated. Yield : 99% of intermediate 14.

20  b) Preparation of intermediate 15

1) 1.68 g of intermediate 12 was hydrogenated using 0.88 g of 5% Pd/C in 200 ml of
EtOH. After 4 hours, the Pd/C was filtered off and the filtrate was evaporated and
stripped with CHxCl; to furnish intermediate 15 in 93% yield.

2) Intermediate 14 (3.44 g, 20 mmoles) was dissolved in EtOH (20 ml). 10% Pd/C

25 (0.300 g) was added and the mixture was hydrogenated for 24 hours at room
temperature after which period it was filtered on celite. The solvent was evaporated.
Yield: 3.21 g of intermediate 15 (92%).



The solid material was filtered off and the filtrate
was diluted with Et OAc and washed w th saturated
waqueoneNaHCO3 and dried with brine and w th MNaRBEX4/050084
The Et OAc was evaporated. 4ield : 99% of internediate
14. 20 b) Preparation of internediate 15 CH3 NH2 NC H3
1) 1.68 g of internediate 12 was hydrogenat ed usi ng
0.88 g of 5% Pd/Cin 200 M of EtOH After 4 hours,
the Pd/C was filtered off and the filtrate was
evaporated and stripped with CH2C12 to furnish
internmediate 15 in 93%yvyield. 2) Internediate 14 (3.44
g, 20 mmol es) was dissolved in EtOH (20 n). 10% Pd/ C
25 (0.300 g) was added and the m xture was
hydr ogenated for 24 hours at room tenperature after
which period it was filtered on celite. The sol vent
was evapohaiedeo Yield: 3.21 g of internmediate 15
(929 . 104[ 054266.:EGH EP2004/ 050084 48 Exanpl e
A6-2 a) Preparation of internediat 0 H3C 0 HC |
O,CH3 3 NH2 Pd(QAc)2 (0.1 eq.), {P(o-Tol)3 (0.2 eq),
Et3N (1.5 eq), 4-brono-2-methoxy- t hyl benzenam ne
(1.0 g; 4.63 nmol) and _CH,
tributyl (i-ethoxyethenyl)stanndfie (JL.0°eq.; 5 1.37 nl)
were dissolved in dry MeCN (15 nl ) .N"N2 was bubbl ed
t hr ough tH@AS)I® D en) SF@OTl); (6.Dd4), BiN (16apt4-bubo-rntttkes. Then
a cool er pasibdiRbbRined.0giaes Ghdl)and HREAGI1-dRiotyEtREEannane (1.0 eq.;
at nospher €7 m) Fhedd@re i ko BedN (X1 hif. &), Wa Suvheat:egh @lsusgttdon
over ni ght sy M08 26 ﬁﬁﬁ&' 1Réh amolé; whE ﬁou\ﬁ‘t@c&tﬂ&iyluﬂ%@ogeﬁ @p(ﬁ;ﬂl&é.
to 20C anﬂle %&n%xltu%tw%&e% Eth0° 1(;;%1% o9 @acvi@lm Wil atlltnved
saturate dto Q)GHWQ:Sand M@mnﬁ %ﬁzhlz @Hq'asgﬁrd lwﬁldsat\matgdnqlpé'uk ne
and Na2 S%HC(T Q%@) L& &469\%@1 bl\{\@§nd 86.C ﬁte%gidde Qasl&ncated in
dii sop{oo é{l Oplg% %1 T a?tﬂ“ er dlo ft ﬁglc? 62”ngoff mter%lecﬁalthﬂ (75175)22 g of

|nternEd|§% 20 (200 cdiate Preparat|on of I nternediate

29 N CH3
1- (4-am no- 3-chl or o- 5 nethylpheny”ﬁ et hanone (181 ny)
(prepared according to A6-

1-(4-amino-3-chloro-5-methylphenyl)ethanone (181 mg) (prepared according to A6-
2a))was added to NaOMe (133 mg) in dry THF (3 ml; 2.5 eq). Then diethyl

15 cyanomethyl phosphonate (0.193 ml; 1.2 eq) were added. The mixture was stirred at
room temperature. Extra phosphonate reagent (0.075 ml; 0.47 eq) was added and extra
NaOMe (53 mg; 1.0 eq). The next day the same amounts extra reagent were added.
The reaction mixture was diluted with EtOAc and washed with saturated aqueous
NaHCO; and brine. The organic fraction was dried over Na;SO4 and evaporated. The

20  residue was stirred and sonicated in diisopropyl ether/heptane 1/1 and filtered off.
Yield: 0.11 g of intermediate 29 (54%).



2a) )was added to NaOwe (133 ng) in dry THE (3 m; 2.5
eq). Then diethyl 15 cyanonet hyl phosphonate (0.193
workgo4h726€q) were added. The m xture was stirrBdI/aP2004/050084
roomtenperature. Extra phdg$phonate reagent (0.075
nil; 0.47 eq) was added and extra NaOwe (53 ng; 1.0
eq). The next day the sane anpbunts extra reagent were
added. The reaction mxture was diluted with Et OAc
and washed with saturated aqueous NaHCO3 and bri ne.
The organic fraction was dried over Na2SO4 and
evaporated. The 20 residue was stirred and soni cated
in diisopropyl ether/heptane 1/1 and filtered off.
Yield: 0.11 g of internediate 29 (54% . WD 2004/ 074266
PCT/ EP2004/ 050084 49 Exanpl e A7 Preparation of
internmediate 16 13 Acryloyl chloride (2.0 m) was
di ssol vededbdpedry Et20 (20 m) and cooled to OC. Two

equi val eng%argifm@jn{g%&igglge in Et20 (20 m) was added
dr opw se. e reaction was stirred for 1 hour. The
precipitate was filtered off and hed with ether.
The organic fraction was vvashed/vmﬁh 0. 5% KHSO4 and

wi th saturated agueou HCO3 . an rie Wi th i ne
N N s
(59% of SWHFETHEEFEId B 2019 W%é‘&dfﬂgﬂf"é’%ﬁ\% Thpyreaction was stifted
Pr epar &t | ff?rggﬂ Wﬁf%i;%?ﬁ&dﬁaﬁ?tggfffé‘g&ﬁ? f‘é;ﬂl;‘h%#rzﬁ C“;‘rglﬁw
Pd( QAc) 2 (222%Va)° e LS ap SN BN 22 ),
4- br ono- 2¥1G Dk ie N Pp Fs rbfent wisgemgve a@%aﬂ%wg & de
(1.06 g) Wemeldissol ved in MeCN (15 m) and N2 was
bubbl ed through the reaction mxture for at |east 20
m nut e®. ExlegeAd cool er was nmounted 15 strictly under
ni t r ogen abrmstphefiermediyel’r eacti on m xture was heat ed
at 70C overnight. The reaction m xture al l owed to
cool to 20C and was diluted with CH2C1 washed
with saturated aqueous NaHCCB (gx) an d with
brine and Na2SO4. The residue was[ sonicated in
diisopropyl ether and filtered offS Yield: 0.76 g of
i nt er medi ¥ 70T T 0472 BR BAF B HE1mt-6-dimethyIphenol
i nt er medi %{)@ alligcr ‘N}f-},-% g) were dissolved in MeCN (15 ml) and N, was bubbled
through the reaction mixture for at least 20 minutes. Then a cooler was mounted

15  strictly under nitrogen atmosphere. The reaction mixture was heated at 70°C overnight.
The reaction mixture was allowed to cool to 20°C and was diluted with CH,Cl; and
washed with saturated aqueous NaHCO; (2x) and dried with brine and Na;SO4. The
residue was sonicated in diisopropyl ether and filtered off. Yield: 0.76 g of
intermediate 17 (40%).

20  b) Preparation of intermediate 18

CI

[ A |

Pd(OAc), (186 mg), P(o-Tol); (505 mg), EtzN (1.73 ml), 4-bromo-2,6-
dichlorobenzeneamine (2.0 g) and acrylamide (885 mg) were dissolved in MeCN (15
ml) and N, was bubbled through the reaction mixture for at least 20 minutes. Then a
cooler was mounted strictly under nitrogen atmosphere. The reaction mixture was

25  heated at 70°C overnight. The reaction mixture was allowed to cool to 20°C and was



NH, ] Pd(QAc)2 (186 ng), P(o-Tol)3 (505 ng), Et3N
(.73 m), 4-brono-2,6- dichlorobenzeneam ne (2.0 g)
wane4iace2gé am de (885 ng) were di ssol ved i n MeQET/EB2004/)50084
and N2 was bubbl ed throughsbhe reaction m xture for at
| east 20 m nutes. Then a cooler was nmounted strictly
under nitrogen atnosphere. The reaction m xture was 25
heated at 70C overnight. The reaction m xture was
allowed to cool to 20C and was WO 2004/ 074266
PCT/ EP2004/ 050084 50 diluted with CH2C12 and washed
W th saturated agueous NaHCO3 (2x) and dried with
brine and Na2SO4. The resi due was sonicated in
dii sopropyl ether and filtered off. Yield: 0.55 g of
internediate 18 (30% . c-1) Preparation of
intermediate 31 0 OH H3C CH3 NH3 5 Pd(OAc)2 (0.1
eq.), P(ognded )8 chPr, td 68hel witdshedNdbduedds RACD (2x) and dried with
4- br ono- anﬁe an%ag%g hﬁ{é rgﬁﬁhzv@ps@maﬁan it pQ) cf@@thcllaﬂdﬁ cml)
and 2- pr opangk£, Ak eda19843 ) were  dissolved in dry
MeCN (25 m]1,reggg I(}gnte\ﬁ@émpﬂ bi ed through the reaction
m xture for at least 20 m nutes. Jdwen a cool er was
nmounted strictly under nitrogen ainosphere. The
reaction m xture was heated at 70Cypverni ght. The
reaction mxture was allowed to 10 cool to 20C and was
diluted with CH2C12 and washed w atur at ed aqueous
NaHCC8 (2x) and dried with brin 2S04. The
resi due was sonicated in dllsopfopy et her and
filtered off. Yield: 0.76 g of i nterfredi ate 31 (40%
(E+Z) . Sc-PYO/pk O ar sl Bhs OF cirft-l et Gbeme®® H O N- CH3
H3C CH3 Ginethylbenzenamine (3.0 g; 14.99 mmol) and 2-propenoic acid (2.06 ml) were
3- ( 4- hy dr G%sregin By Me@ERIy] aphidripd bpbbRd fieesh tevgdcion agdur fof 4. O
g) was sukpefdedes| TherGHREF Pas myrHted skQtlyryhder niiqghn gm@phere. The
equi val entestioxaluelvedhtagd it dEC wemight Athel edtidh ofugwehdpyyed to
t hree dr ops! b ClMwas dTivel wirh KLUk &d wassed $ith shttr@d agrosy ¥eHght
at room t epperiad witityinepd NafSO}. IThestdwivacgidtd in Biapohegheand
t he sol vent imasoevaparat &hermkhige Didoy) Eesi due was
stripped W thpat.ah dei@nedialdiie resi due was redi ssolved in
dry THE (6 nl) and dropped onto ogetfbyhanmine in THE (2
M 3.9 mM, 3 eq) and stirred overhi ght at amnbi ent
tenperature. The reaction m xture 20 was diluted wth
Et OAc and washed with saturated aqueous NaHCO3 and
dried (brine, Na2SO4). The Et QAc S

OH

3-(4-hydroxy-3,5-dimethylpheny!)-2-propenoic acid (1.0 g) was suspended in CH,Cl,

15 (10 ml) and 1.2 equivalents oxalylchloride were added followed by three drops of
DMEF. The mixture was stirred overnight at room temperature, split into two equal
batches and the solvent was evaporated. The oily residue was stripped with toluene.
The residue was redissolved in dry THF (6 ml) and dropped onto methylamine in THF
(2 M, 3.9 ml, 3 eq) and stirred overnight at ambient temperature. The reaction mixture

20  was diluted with EtOAc and washed with saturated aqueous NaHCOj3; and dried (brine,
NapS04). The EtOAc was evaporated and the residue was sonicated in diisopropyl
ether containing a few ml of EtOAc. The residue was filtered off and dried. Yield: 0.24
g of intermediate 28 (44%).



ether containing a fewnl of EtQAc. The residue was
filtered off and dried. Yield: 0.24 g of internediate
wQ3oogaatye WO 2004/ 074266 PCT/ EP2004/ 050084 SRCTEP2004/050084
Preparation of internmediaté132 CN H3C\ |I" HC/ 0"
CH, 3 NH2 The reaction takes place in a closed
vessel in a mcrowave oven. Pd(QAc)2 (0.1 eq.),
P(o-Tol )3 (0.2 eq), Et3N (1.5 eq),
4- br onp- 2- net hoxy- 6- met hyl benzenam ne (2.16 g; 10
mol ) and 2-net hyl -2-propenenitrile (1.5 eq.) were
di ssolved in MeCN (20 m). 5 N2 was bubbl ed t hrough
the suspension for at |least 20 m nutes. The reaction
m xture was heated at 150C for 10 m nutes. The
reaction m xture was allowed to cool to 20C and was
diluted with Et QAc and washed wi th saturated aqueous
NaHCOB (2 pregaidbn ofMlidfe@iaat h brine and Na2SO4. The
resi due was used for flash chromefNography (el uent:
HEA 4:1). Yield: 0.46 g of in{egrnediate 32 (23%
(Z-isoner). 10 Exanple A9 Preparatilon of internediate
20 CH3 NO2 CN -OCH3 C CH2CN (0g8tym ), K2CO3 (2.31
g), Nal (126 ng) and 3, 5-di net hy W fephenol
(prepared according to A4.a)(1.4 gl were dissolved in
acetone (40 m). The mixture 15 was ‘stirred overni ght
at 50C. THerrEd Herelames? Forderbi 2 girovara et FaCavd? bive:
was evapttEDe@2 canfEN( &8 potderomed mefogs e e e Gag &
and was hed e #1d SaetyHznreerenio €69 VeRARETS AN ¢P red
Wi th brsi né wanikbtigd 28k, the Tysrenson Onet lpia 20 miRpEp orhatesston M d
: 1.91 g wbhetptapelSHEdIr Hreénp ThOGehon mR(gre Fsaligybdo waFP A
Pr epar at | @ wofdilitedtvéth BOAE atd evaPdl v@RiBatididR aqupd8ONEBOOH3x) and
dried with brine and Na,SOa. The residue was used for flash chromatography (eluent:
H/EA 4:1). Yield: 0.46 g of intermediate 32 (23%) (Z-isomer).

10

Example A9
Preparation of intermediate 20
CH,
NO,
N o CH;

CICH:CN (0.80 ml), K2CO; (2.31 g), Nal (126 mg) and 3,5-dimethyl-4-nitrophenol
(prepared according to Ad.a)(1.4 g) were dissolved in acetone (40 ml). The mixture

15 was stirred overnight at 50°C. The residue was filtered off and the acetone was
evaporated. The residue was dissolved in EtOAc and washed with saturated aqueous
NaHCO; and dried with brine and Na,SO,. The EtOAc was evaporated.

Yield : 1.91 g of intermediate 20 (99%)
CH,
NH
0 2
H,Ce” o Hs
CN

4-Bromo-2,6-dimethylbenzenamine (1.0 g), ethylcyanoacetate (0.59 ml), Pda(dba)s
(0.058 mg), P(+-Bu); (0.049 ml) and Na;PO, (2.46 g) were dissolved in dry toluene (25

20 Example A10
a) Preparation of intermediate 21




CN 4- Brono- 2, 6-di net hyl benzenam ne (1.0 g),
et hyl cyanoacetate (0.59 m), Pd2(dba)3 (0.058 nyg),
W@Qa04804286 (0. 049 nl ) and Na3PCa (2.46 g) were BUCHEPRL00€050084
in dry toluene (25 WO 2004/5074266 PCT/ EP2004/ 050084
52 m) and flushed 30 mnutes with N2. The reaction
m xture was stirred overnight at 70C. The reaction
m xture was allowed to cool to 20C and filtered off.
The toluene was purified on silica using 5% EtQAc in
t ol uene. The product was sonicated in diisopropyl
et her/ na-heptane and filtered off. Yield : 0.45 g of
internediate 21 (65%9. 5 b) Preparation of
internmediate 22 CH3 NH2 CN H3 Internediate 21 (450
ng) was dissolved in DMSO (16 m) and H20 (1 m).
NaCl(0.74 g¢g) was added. The reaction m xture was
heat ed f Qfl) 23d AWGHd 3B mﬂltlteslvﬂp@-. Tﬁ%@cﬁfnﬁrﬂﬁ&r&@ﬁsﬁnmow&t was
then coolg¢. ©Q 286 0. i I S Wi b BooElnd Brered HHE TRIGRAY C
sol uti on wass WaSREdsiMstohdNe niueled ¥k pRREl wal shrRledQy €T
Na2SOt. The,, Opgmgrn%ahape shd Motk A6 S wggf%temmﬁ&l @34} ed

with EL2Q and t \ nmbined wth the first Et20
fractltgn. )grnnélatgiﬁte\/\%éat evaporated. M,eld : 0.26 g of

internmedi ate 22 (84% Exanple Al a @par ati on of
intermediate 23 INBr |.WO-NH 1 m xture of 25 g
of 6-azauracil, bromne (25 m )N at@r (250 m) was
stirred dttermedper ¢R¥mperaadisaied ih BMSGQ6 hipand B0 (Thig NaCl (0.74
preci pi t ab easwasl. fickd@sradxtad $as hedibidor B hduts A #0EC. \Wasreaction
concent r atigtle @i dentcbbl:d 8T 0 A dijbie @il{IHD aThe orgvais sobdnlvexct ed
by fil tr atabuedwith Time @h\ak dpddeet Ph30at Te colbiRE brinOA Gac V@€
conbi ned andedfith Bgh andrthiedd combiddd wih @ ik EoTabdrae Bbea? 3
( 92% ( mvapora&lYi&g.lkﬁ)égonr@arrhk)ﬁatPf?.Q%ﬁ ation of
internediate 24 NC1 N C/ "N To 18 g of

i ntermedigiiiead in 150 m of phosphorus oxychl oride
wer e add l.ﬁ_gmtgngmggnedigg"@sphor us pentachl oride and 38
m of N, N-diethyl anilTine. The gjx@use was stirred at
120C for 5 hours after which per}l\od t he excess of

sol vent was evaporat ed. The
15 A mixture of 25 g of 6-azauracil, bromine (25 ml) and water (250 ml) was stirred at

room temperature for 30 hours. The precipitate was filtered off. The filtrate was

concentrated and the second precipitate was collected by filtration. The two precipitate
fractions were combined and dried. Yield : 38.3 g of intermediate 23 (92%) (mp.
231-234°C).

20  b) Preparation of intermediate 24

Cl

c,/k

To 18 g of intermediate 23 in 150 ml of phosphorus oxychlonde were added 39.2 g of
phosphorus pentachloride and 38 ml of N,N-diethylaniline. The mixture was stirred at
120°C for 5 hours after which period the excess of solvent was evaporated. The
residue was several times extracted with carbon tetrachloride. After evaporation of the

25  solvent, the remaining residue was put in the refrigerator where it solidified. Yield: 13
g of intermediate 24 (m.p. 57-60°C).



resi due was several tinmes extracted wth carbon
tetrachloride. After evaporation of the 25 sol vent,
WO b@4esres ni ng resi due was put in the refri ger BCDEP2004/050084
where it solidified. Yields313 g of internediate 24
(mp. 57-60C). WD 2004/ 074266 PCT/ EP2004/ 050084 53
Exanpl e Al12 a) Preparation of internediate 25 NN 1 C
G/ NI NHCH3 CH3 CH3 To a solution of internediate
24 (0.560 g) in dry THE (30 m) at -78C under nitrogen
at nosphere was added 2,4, 6-trinethylaniline (0.418 Q).
The reaction mxture was 5 allowed to reach room
tenperature and was further stirred overnight at this
tenperature. The solvent was evaporated. The resulting
resi due was suspended in an aqueous sol ution of
Na2CO3 and extracted with nethyl ene chloride. The
met hyl enesxakftlA@8 | de sol ution was dried over MgSH and

evapor at eﬁprcp e bSsd k8. was chromat ogr aphed on a

silica gel umm usi ng net hyl engg/ Gijt@rl de as el uent.
Yield : 100467gof i nternedi ate |25 (55% . b)
Preparation of internmediate 26 © Cl/~I-N1 S
CH3 / CH3 CH3 To a solution of? drate 24

(0.560 g) indry THE (30 mM) at -78 der nitrogen
at rmsphere vvas added 2, 4 6-trinet hyl bepnzenet hi ol

(0.457 g) Tod )s( utlon 0 1]ntlé|1rr¥1]e %% 111 dl ( mlg} ~78° E under mtla%e
yla

reaction ni neﬁ 5 re%cﬁonmxn%was ure

and was 1"§“QFP ?“E ‘ﬁaé? “‘"‘éltz’l4
t enper dt Ui &1 ‘?heé°hé°8’in\7é‘ﬁefa%§ WAL L kN ?ie”“qbﬁaéth}sesul ting
resi due VERPTEHEpBRURH YR HaTEr TY ffd’h‘é%(‘f‘ﬁ‘dﬁec‘faéﬂ‘sf’ﬁﬂd?dﬁ“ an

met hy| ene It P Pe! Nagfib e epipf Biterehdrir diorde™s 8 On
was dri edhigde poluripySexrited e Medh ot arreiicd TheetdesT®ue was
chr omat oghaptiedristens sidd 4 Ehmpysing BEYghIudT Bgrepet Bl ene
chl ori He %7@4fw@m€dlateﬂ5éﬂ5‘@ 0.612 g of internediate

26 (689%) .b) Pepaigfon SPAANPTA66 PCT/ EP2004/ 050084 54
Exanpl e A13
Clx X
CH;

To a solution of intermediate 24 (0.560 g) in dry THF (30 ml) at —78°C under nitrogen
atmosphere was added 2,4,6-trimethylbenzenethiol (0.457 g) and sodium carbonate
(0.318 g). The reaction mixture was allowed to reach room temperature and was

15 further stirred overnight at this temperature. The solvent was evaporated. The resulting
residue was suspended in water and extracted with methylene chloride. The methylene
chloride solution was dried over MgSO, and evaporated. The residue was
chromatographed on a silica gel column using methylene chloride as eluent. Yield :
0.612 g of intermediate 26 (68%).

20



Preparation of internmediate 33 F
2,6-D fl uorobenzenam ne (3.0g, 22.56 nmol es) was
walk@gobidzedl in acetic acid (10 n). | odi ne nonpChERIN0HES0084
(3.581g, 22.56 mmol es) was Sadded to the solution. The
m xture 5 was stirred for 15 mnutes at room
tenperature. After evaporation of the solvent, the
residue was treated with an aqueous sol ution of sodi um
carbonate. The aqueous solution was extracted with
di chl oronet hane. The organic extract was dried over
MySO4 and was evaporated. Yield: 95%of internediate
33. 10 Exanple Al4 a) Preparation of internediate 34
CH3 CH3 0.CH3 1-Methoxy-3,5-dinethyl benzene (4.12 g,
30 Mol es) was dissolved in acetic acid (20 m). To
this solution was added dropwi se a m xture of nitric
acid (1. 28.4.4130 Mol es) and concentrated sul furic
acid (1. %o ?miiRlies). The m xture was heated at 70
C 15 for 15 mnutes. After cooling#water was added
and the m xture was extracted i chl or onet hane.
The organi c extract was dry and orated. The
resulting residue was purified byl col um

C h ro In‘ﬁ: grg{‘ilglﬁ%{io e§%1%) A 9@ b@a&%é Eme(;;(s:g%t%ﬁglved 1{1 acetlc aci &0 r%;l' 9

| nt er medi 8% mgBehgEfe C-Big*2cfEme! thﬁsogl 8‘Tnu lemr(?f

i nt er médi %t 81“3‘14°‘(15_Lm18‘i‘356f°°‘i EPFHBTCE Y Y RO EOHAROT P26 m )
was addedersves Fppd ik pagepuEBivE pRfaeEbopale T qugis 5
mol es) afitiior ies et pitedicdigemethare ?%%mUV%PﬂﬁﬁﬁWOWHUpon
cool i ng, Me&¥©:wh%es adurend Ok K of egmedials A3 mi xt ur e

foll owed by basification with 2N WD 2004/ 074266
PCT/EP@OO@@@BQQ84 55 NaOH The mixture was filtered

and t he faPerg mpcsmedigndent r at ed under reduced
pressure. The aqueous sol ution Was %t}@cted with

di chl oronet hane (4 x 30 m). The”’ anic |l ayers were
conmbi ned and dri ed over anhydrous 4 and the

sol vent was renoved under reduced gressure. The

residue was purified on a silica gel “®olum 5

chr omat ogr-Hphyy-{CiREGiEnas (©123e tinoleshyagdigolved in 4c8ricgeidf0

i nt er medi ab.&o BSso(uidd Hs.addeBiropiiscaypautiget of otric o (12h @1, $0 nmavles)

conpoundsanExcadiphie sBliicatid Broepas ebdegnrhohixiee mp odnda: 10 °CN

CN 15 for 15 minutes. After cooling, water was added and the mixture was extracted with
dichloromethane. The organic extract was dry and evaporated. The resulting residue
was purified by column chromatography (30% heptane in CH,Cl,). Yield: 1.91 g of
intermediate 34 (35%).

20  b) Preparation of intermediate 35

To a solution of intermediate 34 (1.81 g, 10 mmoles) in ethanol (20 ml) was added tin
(II) chloride dihydrate (11.51 g, 50 mmoles) and the mixture was refluxed overnight.
Upon cooling, ice was added to the reaction mixture followed by basification with 2N



H3C CH3 HN /N' rNH NN To internmediate 4 (prepared
according to A2.a) (0.0019 nol) under Argon in POC13
W@ 2004004268 ) was added N(n-Pr)3 (0.39 nl). The PEBEP200#050084
m xture was stirred at rooldtenperature for one hour.
4- am no- 3, 5-di net hyl benzonitrile (0.0028 nol) was
added and stirring at roomtenperature was conti nued
for 16 hours. The reaction m xture was poured onto
ice, then extracted with CH2C12 and evaporated. The
resi due was purified by flash columm chromatography,
eluting with 0,5% MeOH:. CH2Cl12 to afford 0.27 g of 15
resi due. The residue was purified by reversed-phase
HPLC (gradient of 0.1% TFA in water and 0.1 %r) TFA
in CH3CN). Yield: 0.030 g of conpound 1. b)
Preparation of conpound 36 OCH3 CN H3CO OCH3 HNN\ T/
I NeN | nti@bredi @kige das ﬁﬂeQ@anma ﬂl%aﬁfdﬁi@ﬂat&@nd& rd¥heedf
PCC13 at ngegsme.&hé]’aqlﬁéqs LofulidAB RO MR SAT BRRITHEne(Dx 33 The WAS
added and,J,08.kERGL dofinefMnX iridd SorWFursas Misb?ﬂd hQbvert w20 tO
5, days. leé}?ovédc&%mnélwgd p\ﬁ@sﬁre@‘u r&i&ﬁ‘e%@ﬁnﬁ'é@ nta sigédrél &glml:nhe
first couplg af, P%H;éi s el ieinak fi&eﬂ%diﬁ%%%%).
ﬂloppeﬁ £0 200 m  of

suspensi on was vigorously stirred
di i sopropyl, ether. .The solid material was filtered
of f and wgstieq w drt sopropyl ether. The residue was
Y Trred i n Ft OAc/ sat ur agxed agyeous NaHCO3

(1/1) (2002 opgeompo®idly . The Et dic was. dried using
bri ne and Na2SO4 successively and 4po
2004/ 074266 PCT/ EP2004/ 050084 %6 rgsieduy was purified
by preparative TLC using CH2C12/ Me ) as the
eluent or by precipitation in CH2Cl i OH. Yield:
0.01 g of _conpound 36 (8% . c) Preparation of conpound
58 O NH2 Eﬂrtemt%’eﬁ@ timspe “?/’?NH%' i%zo“%:_@l( L 19D B R L %5@ w
( pr epaed™ et BN Ve G328 g¥° PLOD™RYY *RAECLEIEY to 3
m  of POCYmpegire foooné’_quq 4-amino-3,5-dimethylbenzonitrile (0.0028 mol) was added

and stirring at room temperature was continued for 16 hours. The reaction mixture was

poured onto ice, then extracted with CHCl, and evaporated. The residue was purified

by flash column chromatography, eluting with 0,5% MeOH: CH,Cl, to afford 0.27 g of
15  residue. The residue was purified by reversed-phase HPLC (gradient of 0.1% TFA in

water and 0.1% TFA in CH;CN). Yield: 0.030 g of compound 1.

b) Preparation of compound 36

OCH,3 CN

H,CO” )j: “OCH;

HN N\
101

Intermediate 4 (100 mg) was added to 3 m! of POCl; at 0°C. 2,4,6-
trimethoxybenzenamine (0.13 g) was added and the reaction mixture was stirred for 3

20 to 5 days. The ice bath was allowed to melt during the first couple of hours. After that,
the POClI;s suspension was dropped to 200 ml of vigorously stirred diisopropyl ether.
The solid material was filtered off and washed with diisopropyl ether. The residue was
immediately stirred in EtOAc/saturated aqueous NaHCOj3 (1/1) (200 mt) for 1 hour.
The EtOAc was dried using brine and Na;SO, successively and evaporated. The



HCCH 5 0C Internediate 31 "H, (prepared according
to A8.c-1) (0.17 g) was added and the reaction
woooreesnas stirred for 3 to 5 days. The ice bal/BP2ag050084
allowed to nelt during thé6first couple of hours. The
reaction m xture was poured onto heptane. The heptane
was decanted. The residue was added at once to a |large
excess of 0.5 N NH3 in dioxane containing 10 eq.
DI PEA (diisopropylethylanm ne). The m xture was stirred
10 overnight. The residue was filtered off and stirred
in EtOAc / saturated aqueous NaHCO3. The organic
fraction was dried (brine, Na2SO4) and evaporated. The

%1es1duc wdls ad

product was purified by preparative-TLC using
CH2C12/ MeOH 9/ 1 as the eluent. Yield: 0.01 g of
conpound 58 (3% . 15 Exanple B2 a) Preparation of
conpoun d r&ldwamiﬁeh'%ek&u% TL&\“dmg f)ﬁgblz/ﬁ':OI-N%%) dsGhe @ludnd @S K
under Ar goBMRki6n ipeEedvdi efdieshi abRonbotnREapRr ed
accor di ng, $,9.83n Blomnbdda 800489 nol ), K2CO3 (0.00244
nol ), acetone (2 ni 5 and 4- hydr , b-
di met hyl benzonitrile (0.000733 nDI The nixture was
stirred at room tenperature 20 over |ghtCNThe reaction
m xture was evaporated, and water The
m xture WO 2004/ 074266 PCT/ EP200 57 was
extracted with CH2Cl2, dried over gzand
evapor at ed. The aqueous phase was extr cted again,
dried, and evaporated The two fragéianS were
conblned r raphy
(0. 2% netIF]t ate@%iréd%?or@ﬁ’ tJe A@Z%Qr%ﬂ \%Aéglshde‘&tb 3QIBPESL &
recrystalllzed in CH3GN, and filtered. Yield: 0.05 g
of compound 3. The sofnfd was 5 dried at 0.2 nm Hg for
16 hOUI‘ S dtt bﬂfe rcd cpcgdm Eo?& @ % 17 Pwaggdded and
co rrp oun d @e%e:i_téﬂ IX'[UI;%)\,;I? stmechm O 5 ays 1S ICCJE. d §ﬂ tO
First st e ll I]I'lt 1 ur here% neg & acs OI;ItO €]
TRt L G,
reaction hﬁ]i)t%( as ecante dat once tﬁ@ arg xceessloi:oe.’i . I\%{zhn
was a||owﬂﬁ“f%MMW$¥P“uﬂ?ﬁ% mﬂﬁ@y?wrsP OUPTE ‘6T he
After PhatTihd Pect s sy Heroirgas g Fosﬁ pEg v

03 The organic fraction was dried (brine, Na,S0,) and evaporated. The product

ours.

was purified by preparative-TLC using CHxCly/MeOH 9/1 as the eluent. Yield: 0.01 g
of compound 58 (3%).

15  Example B2
a) Preparation of compound 3

CN CN
HsC H;
Ny NH
R
1Y
N

To a flask under Argon were added intermediate 7 (prepared according to A3.b)

(0.000489 mol), K»CO3 (0.00244 mol), acetone (2 mi), and 4-hydroxy-3,5-

dimethylbenzonitrile (0.000733 mol). The mixture was stirred at room temperature
20  overnight. The reaction mixture was evaporated, and water was added. The mixture



10 200 m of vigorously stirred n-heptane. The solid
material was filtered off and washed w th heptane

WO 2004/0748h@ resi due was i nmedi ately stirred i n BCTIAR2004/050084
with crushed ice for 5 miates. The Et OAc was dri ed
usi ng brine and Na2SO4 successively and evapor at ed.
The residue was sonicated in n-heptane and filtered
off. The triazine chloride prepared in this way was
used in the next step. 15 Second step : 1SOrBu (27
ng) was dissolved in THE (6 m) and added to a
solution of internediate 17 (1.5 eq.; ratio to the
triazine chloride prepared above) (prepared according
to ABa). After 1 hour, a solution of 60 ng of the
triazine-chloride prepared above in THE was added to
t he deprotonated phenol and the m xture was stirred
for 3  daySexudkd B ChitBl ddedlo@NL KRG c@Pord¥a X tHe Eeotb@fase
poure do N9 exgcm%AuHm Qfd'eﬂﬁ‘ora?eé 1’]Ilh;-tw(> g@&n?v@re%rﬁbmedﬂﬂ@
organic f;ru%ﬁ byQsh Wakian q{rérrﬁggr:(pky(b %m@ﬁl%l mwﬁe sﬁ{ﬂg was
evapor at e, . hiie; ;RSN Gha maS viE:B65 Pir Lo %&Qdé MeRGELANe
and {1 Lt eLed, of fo nd S kS AL R R
pr epar at | BrerariiteCodS1 NG n- hept ane/ Et OAC/ I vl eOH:
50/ 30/ 20/%"&25,_r‘ﬁ‘e_e%‘p—e‘m“ Y| eI d: OufR5 g of conpound
48 (41% . WD 2004/074266 PCT/ EP2004/ (50084 58 Exanpl e
B3 a) Preparation of conmpound 44 B CN Ik I\ H3C / H3
4/ HN N~ ~NH | "I" C1 NON A m xtuke of Anternedi ate
25 (prepared according to Al2. a) 25
4- am nobenzonitrile (0.272 g) ahd forfsul fonic acid
(CSA) (0.249 g) was refluxed 5 forl_j\B‘\Eﬁ‘ﬁrs in THF.
After evaporation of the solvent due vvas
suspended_i n an aqueous sol ution
ext r act ed"Wisth PG PIES BoEHE t8|A6 F?é{oﬂ‘ﬁﬁ & “S%dle‘ht[’ ? Bif*
was dri ed® b g sertighe @ 41 ot at cadnish ke e Rdret g o
resi due WA IpBUF PR RRP RGP 1 hak Wy ioirhe ?Sabg%idra@ﬂﬁ
10% et Ry 208k dgoerusyitigt Ehpiaeotretohbmpriz gasaligrd At 2nd wagleg| d
: 0.454 ngméfPta@éﬁﬁbcit‘meFldwas ipgedigiely Birgdinktaeq ik cpsed ice for
conpoun d Srginu@p TheIMOA43vas drigd ugtpgPrine and NapSO4 successively and evaporated.

The residue was sonicated in n-heptane and filtered off. The {riazine chloride prepared

in this way was used in the next step.

15 Second step : KO-rBu (27 mg) was dissolved in THF (6 ml) and added to a selution of
intermediate 17 (1.5 eq.; ratio to the triazine chloride prepared above) (prepared
according to A8a). After 1 hour, a solution of 60 mg of the triazine-chloride prepared
above in THF was added to the deprotonated phenol and the mixture was stirred for 3
days. After that, the reaction mixture was poured onto EtOAc/H,O/brine:2/1/1 (200

20  ml). The organic fraction was dried (brine and Na;SOy) and evaporated. The product
was precipitated in acetone and filtered off. The residue was purified by preparative
TLC using CH,Cly/n-heptane/EtOAc/MeOH: 50/30/20/2 as the eluent. Yield: 0.05 g of
compound 48 (41%).



HNN\ NHC | N TN ClL C~ NH A mixture of cN
(prepared according to Al2.b) (1 equiv.), internedi ate
wasoo4preepar ed according to A6-1.b)) (1.5 equi RCYEPZENH050084

canphor sulfonic acid (0.758quiv.) was refluxed
overnight in THF (oil bath 120C). After evaporation
the resi due was suspended in an aqueous sol ution of
Na2CO3, and was extracted (3 tines) with 15

di chl oronet hane. After drying over MgSO4 and
evaporation of the dichloronethane extract, the
resi due was purified by colum chromat ography using
10% et hyl acetate in dichloromethane as el uent.
Yield: 33%of final conmpound 79 (mp. 266-267C). WO
2004/ 074266 PCT/ EP2004/ 050084 59 Exanple B4
Preparation of conmpound 49 CN CN H3C H3 4: ~N1-1rNH
H3C NON Gampewsd 48 (prepared according B2.b) (40 ng)
was di ssqu)M@,@atjomofzmmunm POC13 and stirred for 2

days. Then, the m xture was dropped®s ntoCt’h [ sopropyl
ether and filtered off 5 and was 0.04 ¢
of conpound 49 (95% . Exanple B5 t| on of

conpound 74 N CON Cl1 | C1 HN N* ICLNNIn a
two necked flask protected with an a nlumf0|l and
equi pped with a condenser 10 was ¢ ved conpound

83 (prepay £o GGG st QepBR: il Qo £8G) Q425 .53 mol) in
acetic al§ %ok‘eémﬂ.lﬂl (0. 217\1- (& hQJﬂ&%l 1CQL15[EC (({ g):l?vgs rgl'uxed
1.60 dr 4% §r ﬁ or Hl]m?(otf {ﬂg s%lv%e res %§ &%Qrg

was heat equeous sojﬁ W N:"gog nd x%ac?c }y]l{h%&-ll The dlrc]h?ommct?lane soltitio was

di ssol v eda I ried O%Cl O %nd evapm ed ét%ng 1651 ue wa pun 1cd by co cslumn

with an
t a agllgggo%raphy §smg Ed% er]wl acetate in 1ch 01omethane as €l uent 'Yield: 0454 ¢

of compound 44.
10 b) Preparation of compound 79

CN

CN

Hy CH,
HN. N, NH
=
1T
Cl N
A mixture of o (prepared according to A12.b) (1 equiv.), intermediate 15

(prepared according to A6-1.b)) (1.5 equiv.), and camphor sulfonic acid (0.7 equiv.)
was refluxed overnight in THF (oil bath 120°C). After evaporation the residue was
suspended in an aqueous selution of Na;COs, and was extracted (3 times) with

15  dichloromethane. After drying over MgSO, and evaporation of the dichloromethane
extract, the residue was purified by column chromatography using 10% ethyl acetate in
dichloromethane as eluent. Yield: 33% of final compound 79 (m.p. 266-267°C).



dried over MgpSOH and evaporated. The residue was

chr omat ographed on a silica gel 15 colum (10% Et OAc
WO R0o@o228§ . Yield: 24 % of final conpound 74 (PCEP2004/050084

256-257C). WD 2004/ 074266 BZT/ EP2004/ 050084 60 b)

Preparation of conpound 75 CN CN Br | / CI  HNyN~-NH

Cl I NNIn a tw necked flask protected with an

alum niumfoil and equi pped with a condenser was

di ssol ved conpound 83 (prepared according to B3.b)

(0.207 g, 0.55 mmole) in acetic acid.

N- Bronosuccinimde (0.198 g, 1.1 nmol e) was added. The

m xture was 5 degassed, and was heated at 110C for 15

m nutes. After evaporation, the residue was dissolved

in ethyl acetate. The solution was washed successively

W th an aqueous solution of Na2CO3, and water before

drying ovigim MO+ and evaporation. The residue was

di ssol vedd gau;p@go;n%u@qbd in a tw necked fl ask

protected with an al um ni um f oi | andCNeqw pped with a

condenser as above. N-chlorosuccinigfde (Q.111 g, 0.83
nmol e) was 10 added. The m xture 5 degdssed, and was
heated at 110C for 15 mnutes. Aft e or ati on, the
resi due was dissolved in ethyl acétdt®n ¥he sol ution
was washed successively with an agueoys~sol ution of
Na2CO3 and water before drying over MpS®4 and
evaporation foll owed by purificati®h of the residue by
chr omat ogfoaptuyd 48 fereppred pebdrding B2.ppé40 meg ot apidissMedli0 /It XS 2idn
CH2C12) . s¥iregfod? dafei Fiwb, the ovipo wmpdroptid i@ diifobQpybptherpd fHpred off
yi el d) 5 1dbd ¢ashep . Y252 0.054Cpmponddm95%. B6 Preparati on of
compound 62 CN CNF /NHHNN:I~-N N C To a DW
sol uti on mimdeinal conpound 82 (prepared according to
B3. b) (0.AbBaGion &8P Mol es) were added
acrylonitrile ( 0.12 m, 1.856 mmole), §Yiethylam ne
(0.26 mM, 1.856 muol e), palladiumace ate (0.0111 q,
0. 023 nnDIe) and tri phenyl phosp . 0123 g, 0.046
mol e). After degassing the reaon ture, it was
flushed with a

I \ NH
o NN

In a two necked flask protected with an aluminium foil and equipped with a condenser

10 was dissolved compound 83 (prepared according to B3.b) (0.200 g; 0.53 mol) in acetic
acid (5 ml). N-chlorosuccinimide (0.212 g, 1.60 mimol) was added. The mixture was
degassed, and was heated at 120°C. After evaporation, the residue was dissolved in
ethyl acetate. The solution was washed with an aqueous solution of Na;COj3 and water,
dried over MgSO; and evaporated. The residue was chromatographed on a silica gel

15 column (10% EtOAc in CH,CL,). Yield: 24 % of final compound 74 (m.p. 256-257°C).



nitrogen and the flask was stopped with a septum It
was then stirred overnight at 100C. WO 2004/ 074266
weEOuaRPR2e04/ 050084 61 After cooling, the reacPCDRP2004/050084
m xture was diluted with dieehl oromet hane. The CH2C12
sol uti on was washed with water (3 tines) and was dried
over MgSO4 before evaporation. After evaporation, the
resi due was purified by columm chronat ography on a
silica gel colum (10% EtOAc in CH2Cl12. Yield: Final
conpound 62 (0.207 g, 54%5 yield) (mp. 276-277C).
Table 1 |ists the conpounds that were prepared
according to one of the above Exanples (Ex.No.). 1o
Table 1 za R25 1° I N~NXi Z 2b H Co. Exp. Rea
R21, R2c XI R5 Z Phys. no. no. data 1 Bl.a CNHHMNH
HIl,cgCNCH3 Ii C11, 7 Bl.b CNHHNHHCH CN 8

Bl .b CN H)HealiddofChidollis 9 B Lb CNHHNH HH ClI, 10
BLb CNHHNHHCc cN C 14 Bl.b CN ¥NH NH H CH,
H:~qg B, 15 B Lb CNHHNHHCHy N Bl.b CNHHNH

HIlI CH

Br’ Cl

HN. NH

Ny
Cl:[ N:N(

In a two necked flask protected with an aluminium foil and equipped with a condenser
was dissolved compound 83 (prepared according to B3.b) (0.207 g, 0.55 mmole) in
acetic acid. N-Bromosuccinimide (0.198 g, 1.1 mmole) was added. The mixture was
5  degassed, and was heated at 110°C for 15 minutes. After evaporation, the residue was

dissolved in ethyl acetate. The solution was washed successively with an aqueous
solution of NapCO3, and water before drying over MgSO, and evaporation. The residue
was dissolved in acetic acid in a two necked flask protected with an aluminium foil and
equipped with a condenser as above. N-chlorosuccinimide (0.111 g, 0.83 mmole) was

10 added. The mixture was degassed, and was heated at 110°C for 15 minutes. After
evaporation, the residue was dissolved in ethyl acetate. The solution was washed
successively with an aqueous solution of Na,COs and water before drying over MgSO4
and evaporation followed by purification of the residue by chromatography on a silica
gel column (10% EtOAc in CH;Cly). Yield: Final compound 75 (0.110 g, 41% yield)

15 (m.p. 252-254°C).
CN
CN 7
F
HN. N\rNH
@
Cl N
To a DMF solution of final compound 82 (prepared according to B3.b) (0.450 g, 0.928

20  mmoles) were added acrylonitrile ( 0.12 ml, 1.856 mmole), triethylamine (0.26 ml,

1.856 mmole), palladium acetate (0.0111 g, 0.023 mmole) and triphenylphosphine
(0.0123 g, 0.046 mmole). After degassing the reaction mixture, it was flushed with

Example B6
Preparation of compound 62

/

A\Y

nitrogen and the flask was stopped with a septum. It was then stirred overnight at 100°C.



WO 2004/ 074266 PCT/ EP2004/ 050084 62 Co. Ex R2 Rzn
R2c X, R5 Z Phys. no. no. data 17 B Lb CNHHNHH
wWoR2000034286 BL.b CNHHNHHFH ~H3 o I, 0.CHCBEPB4/50084
CNHHNHHH3I NNCH3 H CH%141 BLb CNHHNHHN o
cl t CH3 43 B1.bCNHHNHHI1113 CH3 o CH3 52 Bl.b
CNHHNHHI113 N~C113 CH3 CH3 51 Bl.b CNHHNHH
Hc NCn, H C113 2 Bl.b CNHHNHCH3 H3 CH3 5 B |

.b CNHHNHCH3 Hqgl CN C113 ,..... . - 113 .,

UCI1111 Bl.b CNHHNHCH3 CH3 113 CH3 12 Bl.b CN H
HNH CH3 L113 13 Bl.b CNHH NH CH3 *, Is (E)

After cooling, the reaction mixture was diluted with dichloromethane. The CH,Cl,
solution was washed with water (3 times) and was dried over MgSO; before
evaporation. After evaporation, the residue was purified by column chromatography on a
silica gel column (10% EtOAc in CH,Cl,. Yield: Final compound 62 (0.207 g, 54%

5  yield) (m.p. 276-277°C).

Table 1 lists the compounds that were prepared according to one of the above

Examples (Ex.No.).
10 Tablel
2 R* 5
| o L7
NN X
R H
Co. | Exp. |R® R® | R® X, R’ z Phys.
10. | no. data
1 |Bla |oN H |y |na |m | ™ o
o
CH,
7 |Blb |CN H |H |Ng |H
8 |Blb [ON H |H |NH |H iy e
b
CH;
9 |BLb |CN H |H |NH |H " o
o
10 |Blb |CN H |H |NH |H C'j;j"”
14 |Blb |CN H |H |[nH |H QQ/O_C”’
15 |Blb |CN H |H |NH |H g@
Clty
24 | Blb |CN H {H |[NH |H ) }j@)n




CH3 WO 2004/ 074266 PCT/ EP2004/ 050084 63 Co. Exp. R2a
R2b R2c XI R5 Z Phys. no. no. data Hg H 16 Bl.b CN
wWoRed4NH26H3 CH3 18 B 1.b CN HH NH CH3 H3 |, BHBERS04/050084

BL.b CNHHNHCHS LL, Il @ (2Z2) c113 20 B 1.b CNHH
NH CH3 1,*r4 CH3 O21 B1.b CNHHNHCH3 H NH CH3
22 Bl.b CNHHNHCH3 H3 N~cu3 CH3 CH3 23 B 1.b CNH
HNHCH3 cH3I OH3 25 Bl1.b CNHH NH CH3 113 X-r OCH3
26 BLb CNHHNHCH3 H3 - NO C'3 27 BlL.b CNHHNH
CH3 CH3 0113 28 B1.b CN HH NH CH3 '"c113 113 N CH3 WO
2004/ 074266 PCT/ EP2004/ 050084 64 Co. Exp. R2 RZb RZ
X, R5 Z Phys. no. no. data 29 B 1l.b CNHHNH CH3

Co. {Exp. |R® R® | R* X, R’ Z Phys.
no. | no. data
17 |Blb |CN H [H |NH |H H$©)<
CH,
36 |Blb |CN H |H |NH |H ?:’ g
Ocn,
37 |Blb |CN H|{H |Ng |H |4 ?@i‘“’%
H
Ci,
41 |Blb |CN H |H |Ng |H
Cl:)\r\;ro
CHs
43 |Blb |CN H |H |Ng |H "
CH,: ; 0
CH,
52 |BLb |CN H |H |NH |H

Y
=z F

2 Bl.b | CN H |(H NH |CH; | uc
N

CH.
5 |Blb |CN H |H |NH |CH \l
LL’ &
CHy
N b e
11 |Blb |CN H |H |NH |cCH, m
CHy
12 |Bib |CN H | |Nnu |cH ;Q/
- . Chy

13 Bt.b |CN H |H NH | CH;

o

.



1'"13 CH3 30 Bl.b CNHHNH CH3 H3 NCH3 H 0113 31

BL.Lb CNHHNHCH3 HCu 3/ '"""CH3 CH3 32 Bl.b CNH
wolddocss H3 H3 CH3 N 33 Bl .b CN H H NH CH3PGFEP2004/050084
CCH3 34 BlL.bCNHHNHCE cl ~ ci 35 B1l.bCNHH
NH CH (CH3 H3C O CH3 ~CN 38 Bl.b CNH H NH CH3 CH3

o Cl13 39 BL.bCNHHNHCH3 H3 C'3 N 40 B 1.b CNH
H NH CH3 5( CH3 WD 2004/ 074266 PCT/ EP2004/ 050084 65

Co. Exp. R' Ra RZ Xt R5 Z Phys. no. no. data (13

CN 42 B1.b CNHHNH CH3

Clls

&

Co. | Exp. |[R® R* |R® X | ®R Z Phys.
no. | no. data
H. Br
16 |Blb |CN H |H |NH |cH :/\Q/
: B -
18 |Blb |CN H |H |NH |cH H?\(;X
Clls
19 |BLb [CN H |H |NH [CH; | e @
Y Ve
Cl,
20 |Blb |CN H |H |[NH |CH, lii@j
CHy
21 |Blb |CN H |H |NH [CHy |me~ <
P
22 |BlLb |CN H |H |NH |CH e,
Hs N\CH;,
CH;
23 |Blb |CN H |[H |NH |CH,
O\cm
Gty G
25 |Blb |CN H |H |NH |CH 5
zp/
26 |Blb |CN H |H |NH |CHs —\
Hyf =N 0
CHs
CHy Chly
27 |Blb [CN H |H NH |CH;, Q?/
28 |Blb |CN H |0 |NH |cm ;Q/_/l




CH3 O CH3 55 Bl1.b CNHHNH CH3 113 c1l, cN (RS) CH3
58 Bl.c CNHHNHCH3 NH, H3C\ - CH3 59 Bl.b CN HH
woOkb0@Bi26y CH3 H3C . CH3 CH3 60 Bl.b CN H H NEA/EPB04/050084
HBC CN (E) CCH3 - CN (E) 661 B1l.b CN HH NH CH3 ci
CH3 ~ cl CN65 BI.b CNHHNHCH3 H3 (E) cI . ..
e vv. .. .. CHECN.. .. ,. ... 66 Bl.b CNHHNH
CH3 H3~ OCH3 CN 70 B 1.b CNHH NH CH3 ci O Cl113 CN
81 Bl.b CNHHNHCH3 u3c \ - 113 G c113 WO

2004/ 074266 PCT/ EP2004/ 050084 66 Co. Exp. R2 R2b RZ
XI R5 Z Phys. no. no. data CH3 CN 68 Bl.b CNHH NH
CH3 C (E) O.clla 67 Bl.b CNHHNHCH3 fH CH3 cN

(B)

Co. |Exp. |R* R* | R* X, R’ Z Phys.
no, | no. data
. H |H |NE |cH
29 |Blb |CN = | QQ/J O
30 |Blb |CN H |H |NH |CHs |, o
H
31 |Blb |CN H |H |[NH |CH |4 e,
N\cm
SO B U TSN U N SR SN - NORURNINOS SO
32 |Blb |CN H |H |NH |cH
3 H;i@/w\ﬁ/\cﬂs
CH,
CN
33 |Blb |CN Ho|H [N o | o
e,
34 |Blb |CN H |[H |NH |cH i
Cl:
Cl
35 |Blb |CN H |H |NH |CH, CHy
HC 0
¢,
38 | Blb |CN H |H |NH |cH (
CH; 0
. . . . . . .CII'{. . o P
39 |Blb |CN H |H |NH |CH.
JPOPNG
o ol an
40 |Blb |CN H | |Na |oH | g "




0.CH3 71 BLL.b CNHHNHCH3 H3 C [~C113 1ILI 0O,cH3
CH3 CN69 B1.b CNHHNHCH3 ct °~ - (E) CH3 113 ~CN
WO 2®4l0b126N1 H H NH CH3 0 CH3 CN 54 B3.a CN Hr¢I/EPRRoTH 050084
H3 CH3 113 g~ C H344 B3.aSCN HH NH C CH3
H3C~a,,.CN 4 B2.b CNHHO CH3 0113 47 B2.b CNHHO

CH3 e--~ 113 - N Cl13 48 B2.b CNHH O CH3 113" N113
CH3 49 B4 CNHHO CH3 H3 _CN CH3 WO 2004/ 074266
PCT/ EP2004/ 050084 67 Co. Exp. R2' R2b R20 X1 R5 Z
Phys. no. no. data 50 B2.b CNHHO CH3 u3 N CH 3
CH3 56 B2.b CNHHO CH3 N :

Co. |Exp. |R® R® | R* X | R Z Phys.
no. | no. data
CHan N
42 |Blb |CN H |H NH |CHs; 2/\@}(
CHj
CHj3 . )
Cli;
55 |BLb [CN H |H |NH |CH; |4 3/ (RS)
Y
58 |Ble |CN H |H NH |CH; NH,
HiC. —
%
CHJ avar 4n <o
59 |Btb |CN H |H NH |CH; N,
H,C. 'CH;
Yy
CH,
CN
60 |{Blb |CN H |H NH |CH, Hz(j@/__/ (B)
61 |BLb [CN H |H NH |CHs | o — (E)
s
Cl
CN .
65 |Blb |CN H |H NH |CH; | n (E)
Y
Cl
o A . |- . o
66 |Blb |CN H |H NH {CH; | u,
Y
O\CH3
70 |Blb |CN H |H NH |CHy | ©
b
O‘cn3
81 |Blb [CN H |[H NH |CH, “’C;Q/:Qn
3
S P




13\ - cH3 I~ d13 }~ CH3 57 B2.b CNHH O CH3 H3
."cn ~lr CH3 3 B2Z2aCNHHO d H3 CN 0113 46 B3.a CN
Woi20848742%66 H3 cH3 "I CH3 ¢~ 72 B3.b CN H3 CHBCINEP2dH/050084
C SN 45 B3.b CH3 H3 CH3oNH C clv 64 B3.b -(CH3 H3

CH3 NH O 83 B3.b -CH2-CH2-CNHH NH O vac 79 B3.b

-CHZ-CH2-CN H3 CH3 NH O cN (EtZ) cN 74 B5.a
-CH,-CH2-CN d d NHO N 73 B5.a -CHzZ-CH2-CN Br Br
NHC ~CN 75 B5.b -CH2-CHZ-CN O Br NHCO i N 62 B6
-CH=ECHCNF FNHO Q (E W 2004/074266

PCT/ EP2004/ 050084 68 Co. Exp. Rea R2b R2 Xi R5 Z
Phys. no. no. data 76 B6 -CH=ECHCN C C NH d CN
(E) ~ 78 B6 -CH=CH-CN Br Br N\HCO CN (E+Z) e

Co. | Exp. |R*® R® [R*™ X, R’ Z Phys.
no. | no. data
CH, CN
68 |Blb |CN H |H NH |[cH, | o — (E)
Yy
0“:113
67 |BLb |CN H |H |nNu |cw | I % o B)
s
O\CHJ
71 |Blb |CN H |H NH |CH; | w =,
'3
7
S
69 |Blb |CN H |H NH |CH; | @ 3™ (E)
by
CH;
6 |Blb H:NY“'-v H |H |NH |CH I
3
CHs
54 |B3a |CN H |H NH |[Cl |
e
Clly
44 |B3a |CN H |H NH |a
CH;
H,C- CN
4 |B2b |CN H |H (0 |cH | Y
P
bz
R it .
47 |B2b |CN H |H 0 CH || L,
'3
_/
48 |B2b |CN H |H 0 CHs
1 m= N,
CH,
49 |B4 |CN H |H o} CH, | m
LSl




..................... 77 B6 -CH=CH CN C
Br N\H O . cN(E) i rCN 53 B3.b -CH=CH CN H3 CH3 NH

w@R003078266 CH=CH-CN Cl -13 CH3 NH C CN ~ i CN BGI/BB2004/050084
FFNHHB82B3.bIl FFNH@ N C Analytical Part 1.
Melting Points 5 Table 2: Melting points of conpounds
of the present invention. Conpound Result (C) no. 3
>300 44 272-273 46 295-296 53 274-276 54 281-282
62 276-277 63 305-306 72 260-261 73 256-257 74
254-257 75 252-254 80 >338 79 266-267 WO
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[MH] is the mass of the protonated conpound (Cheni cal
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Phar macol ogi cal exanpl e The pharmacol ogi cal activity
wo@bkooloes2pe esent conpounds was exam ned usi ng OPET/@P2005@50084

following tests (indicated68Bn Table 4 in the nost

right colum). 10 TestA A rapid, sensitive and

aut omat ed assay procedure was used for the in vitro

eval uation of anti-HV agents. An H V- | transforned

T4-cell line, MI-4, which was previously shown

(Koyanagi et al., Int. J. Cancer, 36, 445-451, 1985)

to be highly susceptible to and perm ssive for HV

i nfection, served as the target cell line. Inhibition

of the HN 15 i nduced cytopathic effect was used as the

end point. The viability of both H V- and

nock-infected cells was assessed

spect rophotonebr [eal |y Vi (iRhe |if) BiggU reduction df g

3- (4, 5-di pgt hyl thi azol - 2-yl|)-2,5-d| phgnyl tetrazol ijug,

brom de (MET)ss ThE:BR% [/ OXkE £QNC p@@w on (R0

in M was|defined as the cancentrati on onpound

that reduggd gJ1e é@%ﬁ&@a{%e 0f | Lhe %c‘l&;@t@ct ed | oz

control sanple by 50% The percent ction

achieved py the QEET 4 GHI Vi nfEctjed _Cetl s~ Was

cal cul at ed by theap%olellmovﬁlng forllr[m('g : ?@% Hy - ®
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achi eving 50% protection according to 'the above
formul a wasyagglbpned as the 50% i nhibitory
concent r at.imingpbitb0 in M. The ratio of CC50 to 1C50

was defined as the selectivity index (SI). WO
2004/ 074 2E8le PATAEPROE 4] OBOO8Kf the/ieschestntiBh. An HI V- 1

transforned T4-cell line, MI-4, which was previously
shown (Koyanfegpovgd| ReppltCOInt. J. Cancer, 36, 445-451,
1985) to be rhi-ghh su%%pti ble to and perm ssive for 5
H V i nfecti Qm zsernveg,as the target cell line. In
these cel |l s, emgi neerwdosw {h G-FP (and
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an Hl V-specific pronotor), ongoing H V-infection was
nmeasured fluoronetrically. Cytotoxicity is neasured

WO pootloes2zsane cel l's, but engi neered with GFP UnBET/ER2004/050084
constitutional pronotor. Thke infection (or inhibition
thereof) of HV infected cells and the fluorescence
of nock-infected cells is assessed by the fluorescent
GFP signal 10 generated by the two above nentioned
cell lines. The 50% effective concentration (EC50 in
M was defined as the concentration of conpound that
reduced the fluorescence of H V-infected cells by 50%
The 50% cytotoxic concentration (CC50 in M was
defined as the concentrati on of conpound that reduced
fluorescence of the nock-infected cells by 50% 15
Table 4 lists the pl C50 (-1091C50), values for the
conpounds2.ofiziesasl a (1). For exanple, a conpound
with a | CBGiHalhemasof thd@ot@idaapomd ([Che@ba TonadtioneMaefSp@ium? 0
Table 4 Co. No. PICS0 (M PCC50 pSI Test 1 8.7 <4.0
<-4.7 A ZwB30 <4,0 <-5.0 A 38.3<4.0<-4.3 A 5 8.
<4.0 <-4.7 A 7 9.3 5.5<-3.8A 87.3<4.0<-3.3A
7.8 <4.0 <-3FX@pamd]10MHE <4.5 <-3.1 A 11 9.2 5.5
<-3.7 A 128%’—4—. . .O—cg%A_ls ......... 8.~ ... :
<4.0 <42 A L46§‘3.” 480—<4.8 A 15 8.8 <4.0 <-4.8 A
16 8.7 4.2 {4 AWO 430471074266 PCT/ EP2004/ 050084 71
Co. No. PIC30 (™M |PCCaés PSI| Test 17 8.0 <4.0 <-4.0 A
.. 18 8.1 «4. BB <-[4. 158 19 9.0 4.6 4 4 A 20 8.6 <4.6
<-4.0 A

7
9

D. Pharmacological example
The pharmacological activity of the present compounds was examined using one of the

following tests (indicated in Table 4 in the most right column).
10 TestA

A rapid, sensitive and automated assay procedure was used for the in vitro evaluation of
anti-HIV agents. An HIV-1 transformed T4-cell line, MT-4, which was previously
shown (Koyanagi et al., Inz. J. Cancer, 36, 445-451, 1985) to be highly susceptible to
and permissive for HIV infection, served as the target cell line. Inhibition of the HIV-
15 induced cytopathic effect was used as the end point. The viability of both HIV- and
mock-infected cells was assessed spectrophotometrically via the in situ reduction of
3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide (MTT). The 50%
cytotoxic concentration (CCsp in M) was defined as the concentration of compound
that reduced the absorbance of the mock-infected control sample by 50%. The percent
20  protection achieved by the compound in HIV-infected cells was calculated by the
~ following formula :
(OD )y - (ODC)uv
(ODCmock - (ODC)uty

expressed in %,

whereby (ODT)yy is the optical density measured with a given concentration of the
test compound in HIV-infected cells; (ODC)yy is the optical density measured for the
25  control unireated HIV-infected cells; (OD)mock is the optical density measured for
the control untreated mock-infected cells; all optical density values were determined at
540 nm. The dose achieving 50% protection according to the above formula was
defined as the 50% inhibitory conceniration (IC5q in M). The ratio of CCsq to IC5q

was defined as the selectivity index (SI).



WO 20040074266 . . . . . ... _: T..T 22 7.1 <4.6 < 2.5 APCRRPBNY050084
6.4 -2.5 A 24 8.8 <4.6 <-402 A ... ~ 25
8.6 4.4 -4.3 A ....... . .. .. ..., 27 8.3 <4.0 <-4.3 A

31 7.5 <4.0 <-3.5 A 33. 8.6 5.4 -3.2 A 348.65.0
-3.6 A 358.2<4.6 <-3.6 A 36 9.3 <4.0<-5.3A 37

7.0 4.3 -2.7 A 388.94.7 -42A 397.2<4.0<-3.2A
40 8.6 5.0 -3.6 A _...... ..., 41 7.6 <4.6 <-3.0
A 42 9.1 4.8 -4.3 A 43 8.1 <4.6 <-3.5 A 44 8.6 <4.6
<-4.0 A 45 7.6 <4.6 <-3.0 A 46 7.9 <4.6 <-3.3 A 47
8.1 <4.6 <-3.5A 48 9.2 4.6 -4.6B 508947 -428B
51 7.2 5.1 -2.1B 5286 <4.6 <-4.0B 53. 8.5 4.9
-3.6 B 549.24.9-43B 559.25.2-4.0B 56 9.2
4.8 -4.4 B 57 9.1 4.7 -4.4B 586.65.0-1.6BW

2004/ 074284 pPCT/ EP2004/ 050084

An HIV-] transformed T4-cell line, MT-4, which was previously shown (Koyanagi et
al,, Int. J, Cancer, 36, 445-451, 1985) to be highly susceptible to and permissive for
5  HIV infection, served as the target cell line. In these cells, engineered with GFP (and

an HIV-specific promotor), ongoing HIV-infection was measured fluorometrically.
Cytotoxicity is measured in the same cells, but engineered with GFP under a
constitutional promotor. The infection (or inhibition thereof) of HIV infected cells and
the fluorescence of mock-infected cells is assessed by the fluorescent GFP signal

10 generated by the two above mentioned cell lines.

The 50% effective concentration (EC5¢ in uM) was defined as the concentration of

compound that reduced the fluorescence of HIV-infected cells by 50%. The 50%
cytotoxic concentration (CCs0q in pM) was defined as the concentration of compound

that reduced fluorescence of the mock-infected cells by 50%.

15
Table 4 lists the pIC5q (-logIC5(), values for the compounds of formula (I). For
example, a compound with a IC5¢ value of 10°M has a pIC5q value of 9.
20 Table4
Co.No.| pICs50 (M) pCCso pSI Test
1 87 | <40 <47 A
2 90 | <40 | <350 A
3 8.3 <4.0 <-4.3 A
5 87 <4.0 <47 A
TopLe3 s ] <38 | A
8 7.3 <4.0 <-3.3 A
9 18 <4.0 <-3.8 A
10 7.6 <45 <-3.1 A
JA %2 | 55| <37 A
2|89 | 40 | <49 | A
14 8.8 <4.0 <-4.8 A
5. ). 88 | <40 | <48 | A




72 Co: No. PIC50 (M PCC50 psi Test 60 8.9 6.0 -2.9 B
61 8.654-3.2B 62854.6-3.9B 638249 -3.3
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.................... 78 8.6 5.1 -3.5 B5 W
2004/ 074266 PCT/ EP2004/050084 73 Cains 1. A
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a N-oxide, a pharmaceutically acceptable addition

salt, a quaternary amine or a 5 stereochemcally
WO saamr4266 f orm t her eof , wherein -al=a2-a3=a4- PCT/EP2004/050084

represents a bivalent radidal of formula

-CH=CH-CH=CH (a-1); -N=CHCH=CH (a-2); -N=CH N=CH

(a-3); 10 -N=CH-CH=N (a-4); -N=N-CH=CH (a-5);

-b' =b2- b3=b4- represents a bivalent radical of formula

-CH=CH CH=CH (b-1); -N=CH CH=CH (b-2); 15

-N=CH N=CH (b-3); -N=CH CH=N- (b-4); -N=N CH=CH

(b-5); nis 0, 1, 2, 3 and in case -al=a2-a3=a4- is

(a-1), then n may also be 4, mis 0, 1, 2, 3 and in

case -b'=b2-b3=b4- is (b-1), then mmay also be 4; 20

R is hydrogen; aryl; fornyl; Cl-6al kyl carbonyl;

Cl1- 6al kyl ; Ci1-6al kyl oxycarbonyl; Cl1-6al kyl

substituted w t jaofNan mplcso @+ 6adey,I gar bggjyl Test

Cl- 6al kyl oxycar pogyl, §G1-0 Lecar bon é XY,

Cl1- 6al kyl oxyC1- al) kyt cehrbtrnyi ?gbst ituf Zed“ Nt hB

Cl- 6al kyl oxycar bogﬁyl : each— ﬂdep endenty-i-s-

hydr oxy; hal o; &l k‘ﬁs op y %)%tww—ute%l Wit h
one or 25 nor el-sibsti-tident s é&h mdé?%ndnntl%
sel ected from hpl%,-|l.cydfo..o R6:39. o B
C3_7cycl oal kyl ;| G2. ¢al Kenyl opﬁﬁoncll | y3-%5ubsti tBit ed
wi th one or nore.®ubsti%uents &ach | independent|.y.
sel ected from hal®, [cyaso of - ©=0)|R6:3C2- bal kynyl
optionally subgstdst Ut egd.sw th ose orf nose substatuents
each independent l¢g s$el ext ed| frem hal 0,30 cyano wr
-C(=0) R6; Cl1-6a] kyl oxyomar bonyl 62 carboxyd ; ,yanp
nitro; amino; npng- |or ¢30 dj (G, 6al kyl_;_@m no; 3
pol yhal onmet hyl ;| pgl yhal,qmet hyI,Lngl 0; - S650PpR6; 5

!

- NH S( =0 PRe; =0 R6;, - NHC( [ =) NHN

NHC(=0) R6; C(=NH).}R6; éé is %?%no %nggcarg%gyl;
am no; C _6al ky ,75hal 05 . Cl.pal yI oxXy wherefn (§6 lkyl
may optionally pé substitut ed vvl St h fcyano;  NHRUE

NR13R14; - (=0 FNPR13: 3 C(EO¥RRI3R1E* - [ =02 R 5;
- CHEN-NH C(=0) - R B;.L.Cl - éalk &0bsti tuted it BVO
70041 074266 PET) ERobOAB00RS 274 dne bt mbr e B
substituents each i ndependently sel ected from hal o,
cyano, NROR10, -C(=0-NROR10, -C(=0 -Cl. 6al kyl or R7;
Cd bal kyl substituted with hydroxy and a second
substi ttuent sel ected from hal o, cyano, NRIRI10,

- C(=0) - NROR10,




-C(=0 -dC.6alkyl or R7; d-6al kyloxyd _Ga' kyl
optionally substituted with one or nore 5
wagntngior42éent s each i ndependently sel ected fronP&BER2004/050084
cyano, NROR10, -C(=0O-NRORTB, -C(=0 -Cl.6alkyl or R7;
C2- 6al kenyl substituted with one or nore substituents
each independently selected fromhal o, cyano, NRORLO,
-C(=0 -NR9R10, -C(=0O-d .ral kyl or R7; C2-6al kynyl
substituted with one or nore substituents each
I ndependently selected fromhal o, cyano, NRIOR1,
-C(=0 -NR9R1, -C(=0-Cl-6alkyl or R7; 10
-C(=N-OR$)-d _4dalkyl; R7 or -X3-R7; X1 is -NR1l-,
-NH-NH, -N=N-, -0-, -C(=0O-, Cl.4al kanediyl, -CHOH,
-S-, -S(=0 P-, -X2-C1.4al kanediyl- or
-Cl. 4al kanediyl -X2-; X2 is -NR -, -NHNH, -N=N, -0-,
-C(=0) -, e@hH, -S-, -S(=OP ; R3 is cyano;
am nocar bonybmpodibei@dmCl_6al Kyl ; hal o; C1. 6al kyl oxy
wherein Cl_6al kyl 15 nmpy opti onaIIy be substituted
with cyano; NHR13; NRL3RL4; - C(%0) - NHR13;
- C(=0) - NR13R14; -C(= )xF{;B‘ ﬁu;JrC( =0) - R1fi ;
Cl- 6al kyl substituted® e t!I re subst i t uent s
each i ndependent]y sel ect &d rom haI 0, cyano, NRORIO,
-¢(=0)-N Yoo @ paraggyticely acgeRips Alditigp safp q“a@?LaIJG“&TnRW
subst i tut EEFCHPTiHY lf?i?‘H‘F&’Egth"éer‘fﬁw%fleg‘econd substi t uent
sel ect ed Promh-AaPRsnE s aiRbEi 20 - C( =0) - NRORLO,
-C(=0) - O . 6alRytH-G=CR7; C1.®4H1 kyl oxyCl_6al kyl
optionally Sadsti#Cit ed w tdhdone or nore substituents
each i ndependle@di-NsCHsel ect edaPr om hal o, cyano, NRORIO,
- C(=0) I'NRORLOF=CE-C{ND) - C1. 6&#4yl or R7; C2-6al kenyl
substituted -NwN-Ch=Ghe or nw*r®: substituents each
i ndependent=byp’tetepotradbifaeamdhabiomey ano,  NRORILO,
- C( =0) - NROR1-@H=GHI(r=0}i- C1. 6ai-kyl or R7; C2-6al kynyl
substi t ut ed w=tthc2sHone or @My e substituents each
i ndependent | w=sekett ed from-Hhal o, cyano, NRIOR1LO,
- C(=0) - NRORL®O=cr-€i{=R0) - C1. 6ad-4yl or R7;
-C(=N-0- Rs) - SLndaldwy| ; R7 @gs-X3-R7; X3 is NR1-,
- NH- NH‘ H1M|N'2;3amﬂn case™~ a%:a@)a is (&= 1$'fhennn§ Q)DBI ’
- X2- Cl1. 4axlnl§@r1®3 Mllimcase gllbzﬂfai)‘lk@@Qﬂ h%m ﬁSO’b€4
- CL. 4ahk apadiydenXetéty4alansdhylc, cnmk e ﬂnyl
1- 4al kaned'Cy lsa‘lluyl siShirdtda bl féﬁ%m (Q%lalnyg:arbw d}“(_;klkylox ﬁ
C( 0) @'1 salkylégbogr)o% Cl é’%ﬂgoxy%lbyl%%o’lnyl s gﬁuﬁ:gwuh NH'
- N=N- -C( p)aamyloxygrboan( P; R4 1s halo; hydroxy;
a- 6a| kyl QR fné%ﬂeﬁc!ehtw 133%93%; htlou&féllkWo;fnonaI%/ s%st\?uted QHH)HT

substi juents t@g“ gcloendl ent
cyano or - %e“ g SEKEHY PG 8PT BYPa ‘iyi‘“fl"‘s(ﬁfﬁ@f‘l tut ed
with one o 37ﬁ’6 Lk Gt I Bl Vb aws sERTSHetgnts cach
sel ect ed 359PPEHIPHAIE fogyfaln gvaeyer CEPRO R Eonignlky ny |
opti onal | y ¥5{ifst V’fhateé?amw spititggpracadindenprgsuly selesisé Fimthalent s
each i ndep&AWShti Y sél BV HPUHFHANG Yoy dig e mone- or
-C(=OR6 43¢ al?é?@m%mlyk%}qmeﬂlmPolﬂall‘)#%%ﬂéws(—@ylhno nitro;
pol yhal oC W(@N OB OTELEPH2 660 PETHEFRGENR DG SR,
75 R™1s cyano; aminocarbonyl; amino; Cy.galkyl; halo; C,.salkyloxy wherein C.¢alkyl
may optionally be substituted with cyano; NHR'?; NRBR14 -C(=0)- NHR'",
-C(=0)-NRPR"™; -C(=0)-R'*; -CH=N-NH-C(=0)-R'S; C1.galkyl substituted with




pol yhal o _6al kyl oxy; am nocar bonyl; nono- or

di (Cl-ral kyl)am nocarbonyl; C1-6al kyl oxycar bonyl ;
w@hedalidgé car bonyl ; formyl; am no; nono- or PCT/EP2004/050084

di (Cl.4alkyl)am no or R7; R% is hydrogen; hal o;

am nocar bonyl ; nmono- or di (CL. 4al kyl ) am nocar bonyl ;

am no; 5 Cl.6al kyl oxycar bonyl ;

Cl . 6al kyl oxycar bonyl am no; pol yhal ol _6al kyl ;

Cl. 6al kyl optionally substituted with cyano, hydroxy,

hal o, Cl. 6al kyl oxy, Cl.6al kylthio or

S(=0, -0 _6al kyl; C2_6al kenyl optionally substituted

wi th cyano, hydroxy, halo, Cl.6alkyl oxy,

Cl. 6al kyl thio or S(=Q P Cl.6al kyl; C2-6al kynyl

optionally substituted wth cyano, hydroxy, halo,

Cl . 6al kyloxy, C.6alkylthio or S(=O P C1. 6al kyl; 10 R6

i's Cl4al Kygne or B ﬁﬁ%ﬁtudﬁ@&@rmd@ﬂend@“ﬂﬁ eikcted @b yalo) 4b, INQ°REY

pol yhal 00 cda)drk?, -ddo)CSa FRNOGHEA dulsiirukd v ki afifa

tricyclic Satduahef seR@bh hd Yans Mrlaloed) QEREr OMAL i C

car bocycl ecgp). géﬁ@l@p@y& | aPloxy®)] Y CptioGantPfubstifie i brle Gr more

saturat ed’ sui%%g tls Qllh.n)éepgl%& s@i}%c%éfr&x{ halo Ql}aQJTRﬁ""RG -C(=0)- NRR!,

het er ocycl B ophens] pR7e@zC2§ikeQ T o5l GALREYR] shtftcfhts cach

het er OCyC| Iafe en e gseﬁaxgﬂﬂ rrrlrﬁalo cty X Nﬁ%d epe! WR]beC(—O) Cr-ealkyl

substi t ut ﬁyni nb,su wnhcg E\E;Iu@s%enﬁac}f 1hd¥p%ndenﬂ

substit uen%s € gn S al o,
hydr oxy, IFC@%BT"bhabﬁian%,gﬁﬁ N l})xy b%géléf (1
am noC¥_6af° ’ 6a| K %am nod - 6a| &yl
fornyl, ¥ ] E’érﬁolﬂ IO C@”?%V%‘F Gyl GOH- -5 -5=Ok~
d _6al kyI oxy X @4&“@%&?&% di/e Byl ,  Cl- 6a| kyl t hi o,
cyano, ni ﬁlvNRpoWP% 15’65‘1 @at%;ﬂ) CB%‘II Aalt6ei sal k}{(l oxy,
ani nocar briysyano; agpqeadipsdariad Ci- sfkylghalo; ‘5(311@7’5 whrein Cred o
R a- Clis4al kyhay OQ@laFWaﬁﬂsshatemﬁ RS N‘fg TRC Y &Ny
tricyclic satCGORBR FEPHR atgoyN ﬂ‘ﬁ%ﬁe&lé?ky'd'i"ﬁtf?ﬁ‘idl C
car bocycl e ovithanevomecystitiens eadhiindsperidéngdy sgectet! fringhglel|cyage,
saturat ed, paRRPatd-@-NSRUHCGDERU .« or Br Qi sepstituted with
het er ocycl e, hywbghgiamcaaabstiodt saidioanbenye NR°8.or
het er oaycl i c-O=HORYRBY),SCEPVE -calirayr RO ut. dalsvierk G yelkig @ptionally
substitut ed WhstifiteddN® one bdre sibhifues each Gtbpen@ntlyfstlaged from halo,
subst i t uent scy@amr’rRY, TdOPERTEE ALEY-Cselke otRE (2 batlon hiatitosd
hydroxy, nmer ¢aRhQy m&dsufi@hekydach i1h§f)§l‘rd@1ﬁys@.hc@ﬂ abm i) cyan? 5
am noCl_6al kyk°r™® noyo®-NefR ' Cc(=0)-c,Galyky R) @ama@isubGiatek yith,
fornyl s C - Gal k¥l ARG AN in ey G oM lhalo, cyano, NR'R',
d - 6al kyl oxy ¢ gym@ﬁ“ kb;’(LéBWSa ¥<|3(=N 0(13'8) C@Qik%)ﬁ tehicor;
Eyiano NI Lr0.0gROK jly dys 3 ahyl

yl oxy, am ; | S hydr ogen,
Cl. 4al kyl , a:gg i edoyw ai_d{gh% li%okemlgg and R 0 each

st L ﬁﬁ“@m s oo S

- —N C(-—O)- -S-, -8(=0)y-;
Cl. 6al kyl gxylrf cgox . 6%\( uohaﬂg;psgtutecp with one or more substituents

di (Cr_6al 6,

di (C1. 6al k |5 ‘&dénﬁlisseﬁ“"l fron bajqy YR Cl( OBt S Niher ei
each of the °P&?161f'yéﬁ’§ﬁ’t‘e|d Bﬁ‘é’qe FroreYpsK }U Rendpy selected
optiondl |y afit"BREH™ A URIF™Y “%‘lﬂ SEPT &G W T h
one or two sopstbstineneash iedaretvieninilerd ferelol “g\an%“l SRR
f r om hydr oxy ;C=8Blogiy!: EapakyiPreyane: hlyapwg)@lea #1 kyl oxy,
carboxyl, d _6al kyl oxycarbonyl, cyano, am no, imno,
mono- or di ( Cl- 4al kyl ) ani no, poI yhal omret hyl ,

pol yhal onet hyl oxy,

=]
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pol yhal onmet hyl t hi o, -S(=0 pR6, -NH S(=0, R6, -C(=0) Re,
WO bH@0Fpéd, - C(=0) NHNH2, - NHC(=0) R6, - C( =NH) R6PCREP2004/050084

R9 and R10 maybe taken togesher to forma bival ent or

trivalent radical of formula -CHz-CHz-CHZ-CHZ- (d-1)

5 - CH2- CH2- CH2- CH2- CH2- (d-2) - CH2-CH2- O CH2- CHz-

(d-3) -CH2-CH2-S-CH2-CH2- (d-4)

- CH2- CH2- NR12- CH2- CHz- (d-5) -CH2-CH=CH CH2- (d-6) 10

=CH CH=CH CH=CH (d-7) R' is cyano; Cl. 4al kyl

optionally substituted with Cl.4al kyl oxy, cyano,

am no, nono- or di (C _4al kyl)am no or am nocarbonyl ;

Cl. 4al kyl car bonyl ; O _4al kyl oxycar bonyl ;

am nocar bonyl ; nono- or di (Cd _4al kyl )am nocar bonyl ;

R12 is hydrogen or Cl.4al kyl; 15 R13 and R14 each

i ndependent | yoygc€,. ssily;o@ahdﬁﬁelsarb@@t &2k kit Sk EhihotAtloR

Wi th cyano o c@fldxRe6asiIRykyicatedylGahknyb; mopt dronal |y

substituted wct b ¥aR 08, am nocarbonyl,  C2. 6al kynyl

opti onal | ys g}l g,gfﬂ; ﬁagta oéla\ﬁ,!;npl Iﬁ&ﬁ@"dﬂh(@ a@%@&ﬁ&@oﬁb{dm

R15 is CL. SHOSIA T 1 9&%@91% Tkyl: Cy.alky]
c1ony aln 016ay 16 \

amt Eocar bo uoha]l sututéca %%ﬂyc%xyggp %18 °°¥ Ut ed

aryl i3 phdflr CoPp @aﬂ Ay %IQEY ] dr°"y Mo

three, four ‘6‘ yl‘f"?’\(fé"’a >ént"’ °“ ?S“ Stmiefi
sel ect ed fg“&ti‘r?y oy ‘)S%}ky féa‘%ﬁ]ﬁ P o
hydr oxy'C1- 6%1?”« » g OO & o
di (O - 6al Ry a)r%wﬁcxﬂfélqwhs ey Satmtedeww FWB% patie
C3. 7cycl oalkyieycle R mgapieel g °r€*fY°B‘aSFtW§}Tdc?ﬂ’§}‘élé FBBRY T
C1l- 6al ky| t hqoglatlc W@le v%q:retnre@ch ofgad @p%&qﬂ @ocggﬁ qgglqystems
pol yhal oQ _neaprkisrhlyRssubsiviidrdiene reoniee, foRps fs substitgntrepch
pr ovi dé&d t h@eqex@rnplw}pcﬁ,@ fl@&ﬁ‘ﬁdﬁ%ﬂé mercapto, C1-6alkyl, hydroxyCi-galkyl,
1,2, 4-t 1| azARReC1EHsa MOy s aginoC] -calky, formyl,
3, 5- bi s[ (4-Gretihiipshe fycylmih6]-salkyley fHsalglyeserbony,
1, 2, 4- t r i azZGiwakyBluic erdooiiy] rplghalgEisayl, polyhaloCyalkyloxy,
3, 5- bi s[ ( 4-aminbdabpneayy-amh)d] X ResR{HC, a&t:er ;
N, N- bi s{ 4Rrthk aénepeBiyiclcobrifybid @futned, ptjatly shifirbt@iot didnaid, 5- di
am ne; 30 @bRycR6ta noitGyckitfigdclic & ticfliCafpauidan eaatadirng
toclaiml Mﬁ&@éﬁbckﬁ@ﬂl&@ﬁ@@%ﬁ&d hascytib e hiddcrau g sylanst
t gt 1~ N (rﬁ.?f}pliionally be substituted with one, two, three, four or five substituents each
independently selected from halo, hydroxy, mercapto, C1-6alkyl, hydroxyC1-galkyl,
25 aminoC]-galkyl, mono or di(C1-galkyl)aminoC].-galkyl, formyl,
C1-galkylcarbonyl, Cayeycloalkyl, C1-galkyloxy, C1-galkyloxycarbonyl,
C1-galkylthio, cyano, nitro, polyhaloCj.galkyl, polyhaloC.salkyloxy,
aminocarbonyl, -CH(=N-O-R%);
R®is hydrogen, C,4alkyl, aryl or aryiC,_galkyl;
30 R’ and R' each independently are hydrogen; hydroxy; Cy.salkyl; Ciealkyloxy;
C\.¢alkylcarbonyl; Cy.salkyloxycarbonyl; amino; mono- or di(Cy.salkyl)amino;
mono- or di{Cy.¢alkyl)aminocarbonyl; -CH(:NR1 1) or R7, wherein each of the
aforementioned C).salkyl groups may optionally and each individually be substituted
with one or two substituents each independently selected from hydroxy,
35 Ci.¢alkyloxy, hydroxyC).galkyloxy, carboxyl, C.salkyloxycarbonyl, cyano, amino,
imino, mono- or di(C1-4alkyl)amino, polyhalomethyl, polyhalomethyloxy,



b3-1 =b4 NI (1) (0) mR5 N R7 wherein -bl=b2-b3=b4-,
Rl, R2, Rea, R3, R4, R5, m n and X1 are as defined in
W@ baunrdes WO 2004/ 074266 PCT/ EP2004/ 050084  77PGT/EA2004/050084
conmpound according to claiml wherein the conmpound has
the forrula Rl (R4A)m~ Xr~~Na,Rza Y ~~ oa3 (1'~
R31/ R NNal=a (Rz)n 3. wherein -a' =a2-a3=a4-R ,
R2, Rka, R3, R4, R5, m n and X1 are as defined in
claim1. 5 4. A conpound according to any one of
claims 1 to 3 wherein the conpound has the fornula R
X NN (RR)n Rs RS~-N N R2a wherein R, R2, R2a, R3,
R4, R5, m n and X1 are as defined in claiml1l. 10 5.
A conpound according to any one of clains 1 to 4
wherein at |l east one of mor nis other than 0. 6. A
conpound according to any one of clains 1 to 5 wherein
t he conpoupgnhasmniis, -sderF, M@ rRReEIre, &BcBHa5S NT N
R2a R wher@LdjNﬁ]H fasc(_ﬁf}m arand Xt are as

defined i@ ,qlma me%m e?helqmqwagemnﬁm R of e
one of cI ai rrB Q erein thegonpound has the 20
fonnul @ ~CH.. ,.,,) & I d Rss\No~NR, 2 |
Rea vvhere| n oc; “R3, R5,and X1 are as defined
inclaiml. 8 A CHADOL 6I accor di

{d-
clains 1 to 7_CH2_§H2_NR -CHZ-Cﬁ-' S cy%\

-CH,-CH=CH-CH,- (d-6)
10 =CH-CH=CH-CH=CH- @7
R is cyano; C).4alkyl optionally substituted with Cy.qalkyloxy, cyano, amino, mono-
or di(Cy.4alkyl)amino or aminocarbonyl; Cy.4alkylcarbonyl; Ciqalkyloxycarbonyl;
aminocarbonyl; mono- or di(C;.4alkyl)aminocarbonyl;
R!?is hydrogen or Cy_qalkyl;
15 R'and R" each independently are Cy.alkyl optionally substituted with cyano or
aminocarbonyl, C;.¢alkenyl optionally substituted with cyano or aminocarbonyl,

to any one of

Ca.¢alkynyl optionally substituted with cyano or aminocarbonyl;
R is Cy.alkyl substituted with cyano or aminocarbonyl;
R'% is Cy_galkyl optionally substituted with cyano or aminocarbonyl, or R’
20 pislor2;
aryl is phenyl or phenyl substituted with one, two, three, four or five substituents each
independently selected from halo, hydroxy, mercapto, C1-6alkyl, hydroxyCi-ealkyl,
aminoC1-galkyl, mono ot di(C1-galkyl)aminoC1.galkyl, C1-galkylcarbonyl,
Csqcycloalkyl, C1-galkyloxy, C1-salkyloxycarbonyl, C1-galkylthio, cyano, nitro,
25 polyhaloCi.ealkyl, polyhaloCy.¢alkyloxy, aminocarbonyl, R or -X5-R’
provided the following compounds
1,2, 4-triazine-6-carboxylic acid, 3,5-bis[(4-methylphenyl)amino}-, ethyl ester;
1,2,4-triazine-6-carboxylic acid, 3,5-bis[(4-nitrophenyl)amino]-, ethyl ester;
N,N-bis(4-chlorophenyl)-6-fluoro-1,2,4-triazine-3,5-diamine;
30  are not included.

2. A compound according to claim 1 wherein the compound has the formula

3
bl}f R!
b\é' \) X N I‘\I \/(len
v LU, ©
(R m RS N/’ F RZa

wherein -b'=b%b>=b*-, R, R%, R™ R? R* R®, m, n and X, are as defined in claim 1.



25 am nocarbonyl, d _6al kyl optionally substituted

Wi th cyano or am nocarbonyl, C2.6al kenyl optionally
wagdngior42éé ed wi th cyano or am nocar bonyl. WO PCT/EP2004/050084

2004/ 074266 PCT/ EP2004/ 050084 78 9. A conpound

according to any one of clains 1 to 8 for use as a

nmedi ci ne. 10. Use of a conpound for the manufacture of

a medi canent for the treatment or 5 prevention of HV

i nfection, wherein the conpound has the forrmula 3 br

Xi I~YN~ JR2. b3~=64 1 a3 (1) (RA)mRS5 NN al=a . n a

N-oxi de, a pharnaceutically acceptable addition salt,

a quaternary amne or a stereochemcally isoneric

formthereof, wherein -a =a2-a3=a4- represents a

bi val ent radical of formula 10 -CH=CH CH=CH (a-1);

-N=CH CH=CH (a-2); -N=CHN=CH (a-3); -N=CH CH=N-

(a-4); -N=N-CH=CH (a-5); 15 -b'=b2-b3=b4-

represent 3SA @onB&u}{(aalc:(%ﬁLl o @151!:1@ @Leregnfthet:&ﬁ)m 1as the@nidt+ CH=CH-
(b-1): (b-2): “N=Gp+ N=CH- (b-3);

-N:CH-CH:N- (b 4) 20 @ﬁ, » nis 0, 1, 2,
3 and in case -a' =a2-a3ja4 QEQ% I%T heﬁ’n may al so
be 4; mlsO 1, 2, .3z |RﬁEase- 2p2- b3=b4- is

(b'l) AN ITERY, 5 2 3@ R4 m! nm%gg%c nﬂ:ra)ﬁl'.
formyl ;, ‘?{1 ?Eﬂ% cg&erkng{nsl Réél 6ainf<ayl IR

Cl- 6al Kyl b ted R
forr ?ny?/ £ %Cl%guf"%g%mmﬁgmﬁy%% @Aségﬁ%%&%c g‘?pbﬁgdﬁ%th 25

Cl- 6al kyl 8‘8’#160nyl oxy; Cl-6al kyl oxyCl1- 6al kyl car bonyl
substituted with C 1-®al y\?& .; each R2

i ndependently is hydrﬁ f ﬁéylmoph onal |y
substituted with onerur evsubs &nt s each

i ndependepil.y rS &1, RERER, kT HMuhIA] G5 as GyiRAA cBifn 1- C( =0) R6;
C3acyclpal kyl ; C2-6al kenyl optionally substituted wth

one or nogeg. Bk dct to%nﬁ@&k‘cla?’(& 1O eRenNd eRt dnyof mornis
sel ected fr. %;iblaa |l o cM%)Q?ano or -C(= (t))R6 C2. 6al kynyl

optionally substituted with one or nore substituents
each i ndeg Q:odn%nl}nd ycco?d@ng%%%yeoge o@&%l% Wherein the compound has the

15  formula
R* R!
I
. X N N
JI Y ™
37N R 2N - 2
R B N R
wherein R’ , R*, R3, R4, R® and X, are as defined in claim 1.

7. A compound as claimed in any one of claims 1 to 5 wherein the compound has the

20 formula
2

R?

X
AT ] LT
SN Ve

wherein R!, RZ, R%, R?, R” and X; are as defined in claim 1.

8. A compound according to any one of claims 1 to 7 wherein R* is cyano,
25  aminocarbonyl, Cy.¢alkyl optionally substituted with cyano or aminocarbonyl,
Ca.¢alkenyl optionally substituted with cyano or aminocarbonyl.



cyano or -C(=0O) R6; d -6al kyl oxycarbonyl; carboxyl;

cyano; nitro; am no; nono- or di(d _6al kyl)am no;
w@oboshadzesret hyl ; pol yhal onet hyl t hi 0; - S(=0) PR6PCT/EP2004/050084

-NH S(=0) pR6; -C(=0)R6; - NHE(=0 H, - C(=0) NHNHZ;

NHC(=0) R6; C(=NH) R6; WD 2004/ 074266 PCT/ EP2004/ 050084

79 Rea is cyano; am nocarbonyl; am no; Cl. 6al kyl;

hal o; Cl-5al kyl oxy wherein Cl.6al kyl my optionally

be substituted with cyano; NHR13; NR13R14;

-C(=0 -NHR13; -C(=0-NR13R14; -C(=0-R S;

-CH=N-NH- C(=0) - R16; d -6al kyl substituted with one or

nore substituents each independently selected from

hal o, cyano, NROR10, 5 -C(=0) -NROR10, -C(=0) -C1. 6al kyl

or R7; Cl-6al kyl substituted with hydroxy and a

second substituent selected from hal o, cyano, NRIORLO,

-C(=0 -NR9R10, -C(=0-0GC -6alkyl or R7;

QG _6al kyl 9XY&bolpdkdithng © Ry bRRAKAN 1 B b LWteskinwi th one

or nore substltuents each independently selected from

hal o, Cyaﬁoﬂs Qﬂdfgg& m&fa!@o%}rg dicame! or@ negnenﬁogl Kyl

or RY, C2- i ST
substi t uentpleven&“ﬁ I'n eﬁgﬁ ent el ect e rom hal o,

cyano, NR9R10, -C(=0 b RlO - O) CI _6al kyl or R7;
C2- 6al kynyl substit ut g€d ko z—ed‘szmre substituents
each i ndependently E@‘b rcﬁ’n@faLo ®cyano, NRIRILO,
-C(=0 - NRORILD, - esal’kyl Bore
- C(=N- O Refy-ox@, an}aﬂmc)ﬂtlcallmcegtpble_ay@mmlt ag(lltelpagy amfgpdra
- NH- NH- |  steiqudipmically@someric @fnrti)eof, wi€fein4al kanedi yl , - CHC]—I- ,
-S-, - S( =@ P’ idpbpsentXei\@int aflibkebaf &chivip| -
or - Cl. dal kanetiGH-GE42H- X2 i) NR -, -NH NH, - N=N-,
-0-, -C(=0)--N=crCHBEEH; -S-, %B(=0)P ; R3 is cyano;
am nocar bonyl:crraamo; Cl. 6ad-kyl ; hal o; O . 6al kyl oxy
wherei n Cl - 6akdytu=nmray optienal |y be substituted with
cyano; NHRL3j-MNRAZR14; - C(wd)- NHR13; - C(=0 - NR 13R14;
- O =0) 1sRLB1p2p &Rk Chivhherddbior iéshmbal Kyl subst it ut ed
20 with one @Qpdmfiecgubsti tyugnts each independently
sel ected fromphabfcucyano, . ARIRLO, - C(=0) - NROR1O,
- (=0 - O _6ahkyh oy R7; C 68l kyl substituted with
hydroxy and g_sge rﬂ,gl substl,;gdent sel ected from hal o,
cyano, NR9R1%' ) NR9 O -C(=0)-C -6al kyl or R7;

20

d _6al Kyl ox ga _o_pt_lzor]al I nS;Hrk?SEl's ed wi th one
or m)re srlIJmti _g]p* ent % s% ;ctedfrom
hal o, -0 yl CL 9 onyl ky C* 6alkyloxyc bonyl h
C( ) 1 g fstlbstttute th oy C - al y 1 on é Ell yoxycael onylt EZI
ene oo Rt R

=0 -Cl - §é16 fokygapbopgh C2 6I stituted with
o o A e S B AR T %&éﬁ%ﬂfa@ﬁ?‘isg}‘%@rﬂé%mf %

from hal o, r@ygﬁ@tuenmmm@pendent@(sel@d IQRhie] gyanc or -C(=0)R";
- C(=0) - Ol . Galelelphlkyb Fzsiny] opgrallysystRG) with onepainesbstitR7es gseh
- X3- R730 30 id@erdently shifRied from Hallpl-cpdpf or - C(:fQiR\GI;.C -salknyl optlo@ly;O)
-S, - S( =O)sistituted )(@1—0@ or dhert kssnelis y}bh.mdependently selected from halo,
- CL4a| kanedyay¢ or )CQ@)R C1-6alkyloxycarbonyl; carboxyl; cyano; nitro; amino; mono- or
- CLI al kanedi@lsaiRnine; Ghiyndiathckgin@Ghaiphngthylthio; -S(=0),R%,
-NH-$(=0),R®; -C(=0)R; -NHC(=0)H; -C(=O)NHNH,; NHC(=O)R® C(=NH)R%



-C(=N-OR8)-C | . 4al kanediyl -; with X2a being - NH NH,

-N=N-, -0-, -C(=0)-, -S-, -S(=0)I; ; and wth X21,
wheing748+ NH-, -N=N-, -C(=0) -, -S-, -S(=0 P ; PGHERDO#/850084

hal o; hydroxy; Cl-6al kyl opptionally substituted with

one or nore substituents each independently sel ected

from hal o, cyano or -C(=0) R6; C2-6al kenyl optionally

substituted with one or nore substituents each

i ndependent |y sel ected WD 2004/ 074266

PCT/ EP2004/ 050084 80 from hal o, cyano or -C(=0) R6;

C2- 6al kynyl optionally substituted with one or nore

substituents each i ndependently sel ected from hal o,

cyano or -C(=O R6 ; C3.7cycloal kyl; d -6al kyl oxy;

cyano; nitro; polyhal od _6al kyl; polyhal oG _6al kyl oxy;

am nocar bonyl ; nono- or di (G .ialkyl)am nocarbonyl; 5

a - 6al kyl @Mé@}aﬁobaqmwanbo&lanﬁaldg;éikgalmb@wﬁqlox; et} gaticyl

am no; Tongiy oguonmpse@gm@aum RO NRPR R 7-0) KA, S

hydr ogen; CRNR B RQUOAR D QLN NHIERIS-R 'SQF) galky] substituted with
di (CI 4al kXIlC ﬁgrps%glwnde tﬂlgelected f[{l)mhal cyano NR9R10

a _6al kyl 0 l—0) 1 a 5} My M B v T dqu;{an%
pol yhal oO {3, d

=0)

\(/)\nrt IIOC)é ?no Cg‘%sd ° tﬁentsj[ it Omlogc_(é\%ﬁ ?ﬁﬁ&i ubsnEl ﬁ:e
substi t ut e%ﬂé ﬁea& 5‘@%@6@(? tfif,l?e éﬂggmi;or suésgtuﬁ%gg‘y

d 6alglth|o irﬁ; gfée ¥ o i
opt i ondl | y el E){ﬁ'% Cﬁz"d’ §AY
Cl1. 6al ky!l o><1 Céia“%‘éw‘{f SR‘VT“{“?? Wb“‘ bif’ Y <% ’I“‘ff de“% is
Cldal kyi , tﬁémm riprfoane. O Reft -CER DR ey T A el eﬂR

pol yhal oClﬁé?N&F)CWkYI B oy~ %noc clic, bicyclic or
tricycli cXsiathir-alNediH- &Nt iCal ¢(’90)sﬁ1t4ﬁ1fawtﬁe1dcﬁ@ﬂ af-ofEPhc
15 car bocycl e-fraligngtphoeyedijadiyi¥e-cycl i c or tricyclic
sat ur at ed X- ipa¥R-i -AHINA-, PaNuIHOA E@ED) OICHO T SHEt=06-

het er ocy c R cywhien@icaboedehing £1.88i; thic Qriodyyothtregn Qlalkyl

het er ocycl i Cmhyopgnagyis tdsiBited Mighyya0 NiR'H AR PR} le-0)-NHR";
substituted WIHMNBR; -=@pR"tECH=IH-GeRR *OF1-6flky@bstituted
subst i twent s wAaedbr méridBpeRdeatilagbemal peked rbxk ar) dad, o,
hydr oxy, mer sefat’oc=&baEal, kyo)-chydr oxyElabahididted with

am nod - 6al KyJdsoxyHRNQectta sllitifubal eBedh kyth DB SRrBal Kyl ,
for rryl 20 le}(:ﬁﬁ-i\lks}{'ocal’:@)m’lbéiky] o@3. C?QU(QJ»@@| dﬂ(yﬂoptlona]ly

Cl1- 6al kyl OXY subdehute SR Kl ONYeGRLRRIVehoh inddpdiadi sidtled FbmQuato,
cyano, o9 t r 0gRAHRlRG) BRI kY Lo dalkybal.etln@ah kdhaxy
am nocar bony Lvrth on%m&u&hﬁﬁ% eacll%awenden%;’selazed fr8{ halo, cyano,

R7a- Q 4al ky NR)BBaC(L(S) I\q{9l{mﬁ3@%£§1 6%1118/1 or p‘ @A’J_Yéaik}nﬁ SIQEtltuted with

tri cycl iC Sa%nlél ro1arr'1:0reeglabstlglertts eacﬁm e%{en(?egiy seleatechrom%alo }éa OW IC

(@)

carbocycl e or..a, cy C el GlIg v
sat ur at ed

het er oc%/clxée vléherfi}ell\'¥l }g Gt ("ah (§ ¢ Qg 3? lflkanediy]
het er ocycl i ¢ ¢ eé" 158 eﬁ"s‘a "‘ﬁ"ﬂ?’ %b?‘l““élﬁ‘&ley be
substituted WTH Y t hree, four or fiv
substituents eacH’tfnb# é‘iﬁ‘d\gﬁtlﬁﬂ @1 EEPEE ?(o‘i’h #4 o,

hydroxy, nercapt dmhélbe@ar r ORPCEHS: S¥T Ry
ami noG 681 R4 PG é"‘rlky'd’P ovss B tk'ff’lv)"aﬁﬂc d@“‘é’ﬁ‘i‘“ﬁ‘ﬁ
for ny| each independently selecte om halo, cyano or -C(=O)R%; Ca.- galkenyl

optionally substituted with one or more substituents each independently selected



Cl- 6al kyl carbonyl, C3.7cycl oal kyl, Ci-6al kyl oxy,

d - 6al kyl oxycar bonyl, 30 Cil-6al kylthio, cyano, nitro,
w@obohad2zeCi _6al kyl , pol yhal oG . 6al kyl oxy, PCT/EP2004/050084

am nocar bonyl, -CH(=N-O R880 Rs is hydrogen,

Cl. 4al kyl , aryl or aryl Cl, 4al kyl; R9 and RD each

i ndependently are hydrogen; hydroxy; d _6al kyl;

Cl. 6al kyl oxy; d _6al kyl car bonyl ;

Cl. 6al kyl oxycar bonyl ; am no; nono- or

di (G _6al kyl )am no; 35 nono- or

di (Cl. 6al kyl )am nocarbonyl; -CH(=NR 1) or R7, wherein

each of the aforenmentioned Cl1_6al kyl groups may

optionally and each individually be substituted wth

one or two substituents each independently sel ected

from hydroxy, WO 2004/074266 PCT/ EP2004/ 050084 81

CL. 6al kyl oxy frods@ Py del c@mtehkaplsaimyl oftiadalyQ¥oyiuted with one or

Cl. 6al kyl OXY Gk QlQSH’Ménts caChi R dn derf eig&edfrorhmorw om% ofr
di (C1-4al kyl )amxy; eRkMpaly QuRE; v, polﬂgwm liomet hyl oxy,

P&I}_&/;alcimet h¥4¢21 ﬁm Ql b%yl %ﬁ%ﬁa%ﬁwoc%q

5 RO and R10 rga%/?lkq)a i akﬁ,n t oget her to form a %I val ent
(()(rj g_; | V_alcazls]aﬂﬂ &Eéﬁnﬁj;)caegépu nQ- 05gi(Cr4a lky ammocalbonyl ammo

- CH2- CH2- o%ﬁﬂ‘ﬂ%r"“tﬂdclsﬁ”‘ﬂ“‘yéﬁﬁ &fﬁ % olyBplpSr i o ("’& 4)
10 - CH2- CH2PIiR 'y sobsprieceiph Svaredu gy halesGpralisiqrtysgipfgtio g - 6)
=CH- CHECH CHEROFE st Crytippy! optignafly spsifutedryith gyapoybydroxy, halo,
opti onal | y Seigeivt aBdmiaPiSrOrL aiyieyatbyey ovticgaly pepstituted
ani no, mono¥heyndivirey, hﬂalcksﬂﬂoahpﬁékyblw AffiFrPocariyonyl ;
CL. 4al ky! Eaf bethyh i erAnP )T eRyCarpgmgyaociz8L
ani nocar b&hy# mongepliebicygic oiicg@h sabatd petipirrtmrg ardoriy| ;
R12 i s thydregerrleora niSlocybid. kaplic oriRkcB-liggaidratpd] phrtigly gdmrated or
i ndependent drgnatiheerdiclebabrkiydachofrtiil outadyblly ordietbi@ it ring @elems
wi t h cyano may optiamilyvogsstitaaiith one, G2, had, foayive optitiametd y
subst i t ut edndmetdantle seBed from hagpiydoe.arcboryd;calkyCRydd@ICk yatkyl,
opti onal | y sninbSitdaktmedh owdi(Cheatkylamacrsaghfomntar bonyl ; 20
R15 i s2C1. %Ld(ly}llcmﬁdnb%.i’ctclﬁlad C\Msdll@lm(yyan;élkyﬁbﬁycarbonyl,
am nocar bonglsakyRai@ cya®, b, poigilakey langphdyednal alyyiaybst i t ut ed
W th cyano @n@bieeachony r™ oL rRorr™Rlaidor 2; aryl is
P he nyl or angﬂyljocy§ﬂé Q§§cllcto§4&1§glc\§\ﬂhﬁ alasd Qny LtRed ot' ;L]Jnﬁgc
four or fivepaiRstddHentisSugash mcg,en&i@@l@tghdﬁmdyxamﬁa@hact ed
from hafl ’ Y mw(ﬂééfoc CWhQIQIPJa(QI’OfS 30 r’heterocychc ring systems

hydr OXyCI 61@:;{ Lcgl;{lkrfally bs{’-i‘t (ﬂ& i iﬁjz 1% suQsE ents each
di ( Cl-6al kyll'l ﬁmeﬂ?lQ ecte@@r IYalo’ hycf; Q@ r@l%gl oxyCl galkyl,
aminoC1.galkyl, mono or di(C1-galkyl)aminoC1-galkyl, formyl,
C1-6alkylcarbonyl, Czcycloalkyl, C1-galkyloxy, C1-galkyloxycarbonyl,
30 C1-6alkylthio, cyano, nitro, polyhaloC;.salkyl, polyhaloC).alkyloxy,
aminocarbonyl, -CH(=N-O-R®);
R? is hydrogen, C, alkyl, aryl or arylC,_jalkyl;

dIt

R’ and R’ each independently are hydrogen; hydroxy; C).¢alkyl; Cy.¢alkyloxy;
Ci.salkylcarbonyl; C;.galkyloxycarbonyl; amino; mono- or di(Cy.galkyl)amino;
35 mono- or di(Cy.salkyl)aminocarbonyl; -CH(=NR'") or R’, wherein each of the
aforementioned C;.salkyl groups may optionally and each individually be substituted
with one or two substituents each independently selected from hydroxy,



C3_7cycl oal kyl , d -6al kyl oxy, Ci1-6al kyl oxycar bonyl,
Cl-6al kylthio, cyano, nitro, polyhal oCl6al kyl,
w@obohadi2eCl . 6al kyl oxy, am nocarbonyl, R7 or - XBeREP2024/050084
Use according to claim 10 wherein the conpound is a
conmpound as defined in any 30 one of clains 1 to 8.
12. The use of a conpound according to claim10 or 11
for the manufacture of a nedicanment for the treatnent
or prevention of (multi)drug resistant H V infection.
35 13. A pharmaceutical conposition conprising a
phar maceutically acceptable carrier and as active
i ngredient a therapeutically effective anount of a
conmpound as clainmed in any one of clains 1 to 8. WO
2004/ 074266 PCT/ EP2004/ 050084 82 14. A process for
preparing a pharmaceutical conposition according to

claimi13 hahia&t, %%duo;mamx; ,Bdoxy ct LBficRJREEH1,Cfahd, dnino,
effective agmdIRinQf ¢i@; CANRAMS GorARonktnd oBdilomdtiyiodNy ONe

of clains Jplgr or§et1{y1§110| @ bf’@tﬁﬂi){(_m liceg(-@ﬁ{‘t EIIH@ —OH
ngrg?gegt;8§L ng@ |er 15. A process
char actsgr |Eze e rIB(enl%o c elam foméaﬁ"vlqlen (érrn ﬁael%l&iwmog?mula
formula (I1) present 'a suitable | eavi ng
group, with anCIleﬁHéEIiI?e éeof fé? la (I1l) in the
presence of a “THPBCEDE d and 4710 suitabl e sol vent
3 1 R R3 bbi “ERei '+ i{d- asroa ‘64) - Rl , NN4 2x

- By Y Y +CHp S NBECHQH | de'ﬁ 1=b4 | a3 CR).
RsNa-a anézrfii-’rI):ﬁ‘iIﬁ%ZNNala -ﬁz)a (11) (711) (a)
with R, R2 REECHRBICIREAE- R5, m #Pand X1 as defined
in clai m R iskyno Gawel optgrainsubsitiesrvie Siaipeo®anp G e
(1'V) with andiCaeldareiehoatmenoafbonipfimaliylaatons): Ci-plkfopgsarbonyl;
presence ofamP@@bylamdo-optifealabddmpodaionylhe presence of a
sui tabl e BéseydRicanRTIRBy11 1 bl-1-\ RR [I1O0Oly N _a4
R2a 6 + YRHadRB%ahiNepeReRly arb\CikatkyNgtiofRE yisubsfifutpd-w4th cyRig or
b3' " - b4 b3-akmbdrbdnyl( G, sakenyl optionally substituted with cyano or aminocarbonyl,

C,.¢alkynyl optionally substituted with cyano or aminocarbonyl;
20 R is Cygalkyl substituted with cyano or aminocarbonyl;
R'® is Cy.ealkyl optionally substituted with cyano or aminocarbonyl, or R’
pislor2;
aryl is phenyl or phenyl substituted with one, two, three, four or five substituents each
independently selected from halo, hydroxy, mercapto, Ct-Galkyl, hydroxyC1-galkyl,

25 aminoC1-6alkyl, mono or di(C]-galkyl)aminoC1.-galkyl, C1-galkylcarbonyl,

Ca.eycloalkyl, C1-6alkyloxy, C1-galkyloxycarbonyl, C1-6alkylthio, cyano, nitro,
polyhaloC.galkyl, polyhaloCi ¢alkyloxy, aminocarbonyl, R or -Xa-R’.

11. Use according to claim 10 wherein the compound is a compound as defined in any

30 one of claims 1 to 8.

12. The use of a compound according to claim 10 or 11 for the manufacture of a
medicament for the treatment or prevention of (multi)drug resistant HIV infection.

35  13. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and as active ingredient a therapeutically effective amount of a compound as
claimed in any one of claims 1 to 8.



sN~aacC)nd4aN\ RCR)m(RJin R5 Nal=a (R)n
(Iv) Q) (l-a) 1s with RL RZ RRa, R RR R5, mand n
wa@sodefi2eed in claiml; c) reacting an inter mTeBCHER200#/050084
formula (VI) wherein W2 repgeesents a suitable | eaving
group with an internediate of formula (VII) in the
presence of a suitable base and a suitable solvent R
SRB1 WN\/N~a4d4R"'" bl ~Dbl-1- R+ -OHR5 NON
al=ar(1Z2 b3 1b4 bi _labd | NC a%3 2| R)mCRR5 N
al=a CR)n 20 M NI) (1-b) with Rl, R2, Ra, R3, R4,
R5, mand n as defined in claim1; d) reacting an
internmediate of fornula (1V) with an internedi ate of
formula (M1) in the presence of POCl13, a suitable
base and a suitabl e solvent WO 2004/ 074266
PCT/ EP2004/ 050084 83 R RL R3 bIR3 Rl 111 11) N rRza
} b IOH- 1~z 1ONjg2a NL=" gz b3~=b4 63,1 b4 | N
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(r-b) wt h atacterizeff in th empR?ﬁcallﬁ fecti V3 modd o@‘pcqm@mﬁ% claimed

defined in ¢ a| m r o i% I
conpounds of .Form Tlmms(“} I8 bR ﬂg"ﬁﬂﬂﬁ{g i) acceptabl

into eac [ oW ng
art-known 5 transformations: and further, |f desired,
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t r eat ment YWPERE ARegetidr of gl gy V@ngéfeffcsenésﬁﬁ‘{}tqb Sai Gawﬁ t he
aci d addi FPBraHerRedpthet ol N e prsacephasptapsacid and

t r eat m¥nt S pPlel kal i ; and, if desired, preparing
ster eochengl ally isomerikc forrrs N-OXI é for rrBRnor

ot Zu
quat er narﬁ_aﬁlWheJé*H %5
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@
with R‘, R, RZ“, R3, R", Rs, m, n and X as defined in claim 1;
b) reacting an intermediate of formula (IV) with an intermediate of formula (V) in the

presence of POCl; and optionally in the presence of a suitable base
r! R? R?

] L L R! R
HO ' g by by T )
INY &y K TR e NNt
N N=ey, L I S O,
R (R Jm (R4)1n RS N/ ;1|=;}(R“)n
. Y -¢
15 avy V) (I-a)

with RY, R%, R™ R®, R* R®, m and n as defined in claim 1;

c) reacting an intermediate of formula (VI) wherein W, represents a suitable leaving
group with an intermediate of formula (VII) in the presence of a suitable base and a
suitable solvent

1
W N E 2 b11|{3 bll|{3 R!
2 a b= 2 [
I Y (fiﬂ&/‘\l} + oy _\\_‘/‘OH —_ _\l/_ AN N{—a" R2
N 3R p|=p b3=|=b4 | ™~ s
RS a' == (R, 2 N o
R (R I RS N al==a""R"),
11 -b)
20 D VD (-b)

with R!, R%, R* R®, R, R®, m and n as defined in claim 1;
d) reacting an intermediate of formula (IV) with an intermediate of formula (VII) in the
presence of POCIs, a suitable base and a suitable solvent



WO 2004/074266
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R! R? R L
[ 1. l_l R
H Ne gt 20 v N |
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with R, R%, R% R®, R*, R®, m and n as defined in claim 1;

or, if desired, converting compounds of formula (I) into each other following art-known
transformations; and further, if desired, converting the compounds of formula (I), into a
therapeutically active non-toxic acid addition salt by treatment with an acid, or
conversely, converting the acid addition salt form into the free base by treatment with
alkali; and, if desired, preparing stereochemically isomeric forms, N-oxide forms or
quaternary amines thereof.



