WO 03/ 016306 PCT/ EP02/ 08953 HIV I NH Bl TI NG PYRI M DI NES DERI VATI VES The
present invention is concerned with pyrimdine derivatives having HV
(Human 5 wormsoosses i ci ency Virus) replication inhibiting progaroi/ess3 The
invention further relates to nethods for their preparation and

phar maceuti cal conpositions conprising them The invention also relates to
the use of said conpounds for the manufacture of a nedicanent for the
prevention or the treatnment of H V infection. 10 Conpounds structurally
related to the present conpounds are disclosed in the prior art. WD

99/ 50250 and WD 00/ 27825 di scl ose substituted am nopyri m di nes having HN
replication inhibiting properddiestiNédO®RIMIOOGES pirvhoses substituted
2-ani |l i nopyrim dines useful as protein kinase 15 inhibitors. WO 00/62778
concerns cVke presqnt srvention ipcortenedivitapeinidinedaregves\ihaviog Vs mgpascr i bes

subst i tsut eghBuAdtekicRABY Virid)deRatio fhtbitiAS pidpeiRE. THE MRS B on iHHebtdIfEs. US
5,691, 364 descri efs henzam di'ne derivatives flnd their use as
ant i - coaguiodngtaods top thegs nyenamiips and pharmagewtios] eqmprsitiong GOMBHSIRE Hegt- ne

deri vat i veShamvERRnkilsaRitato tHe@st ok baidsempolridsiftioths magefablurd 6f 4 he
t h angi ogenesis. The

prophyl axis and treatpment of.di seases assocd d '
conpounds %’Fg?ﬁ@e?tﬁ@%ﬁ?i%eﬁ eﬁf%%ﬁﬁ? E%W’teﬂte()fpﬁf\gpf%f%n‘conpounds in
structure, 25 pharnacol ogical activity and/ or pharnmacol ogi cal potency.

Unexpegt edb%ppbﬁnﬁ%&u?ﬁﬁa?g&&h’t@ td ﬁl@%}lrésgﬁt &gﬁ?&gpﬁﬂacre Qfsc]{og'é'd i'n%%?ﬁbﬂﬂt have an

inproved abifity to it the replicati uman 1 mmuno i Ci ency
Virus (HV), in particular they have an inproved ability to inhibit the

replicati ow®H9/BULFNAndSWIORN01S7825. déscldit kabdlisutedMin&ldp iRARMRIES stant to
art - known drﬁ%&%ﬁ Sdgﬁ% or ngl tidrug resistant H'V 30 strains). The present
i nvention ©8 dbUMEBEPSHIESt formula R3 11 b1+ A XL ICY N a4 (R2)n

b~~' am b3_Wsh97/492662dis¢16%t} nubAB3] D-A6iRD6pRERIdERS 25QBIHs Protedd kdndveoxi de, a
phar ”BI%GUti!nﬁﬁ)Ho}’s acceptabl e addition salt, a quaternary am ne or a

st er eochem ca isoneric formthereof, wherein -al=a2-a3=a4- represents a
bi val ent r¥Wd? B&O2618 ¢aseems ayclic preteia-tyyasigpkinage mhibitors.

WO 98/41512 describes substituted 2-anilinopyrimidines useful as protein kinase
inhibitors.
US 5,691,364 describes benzamidine derivatives and their use as anti-coagulants.
20 WO 00/78731 describes 5-cyano-2-aminopyrimidine derivatives as KDR kinase or
‘ FGFr kinase inhibitors useful in the prophylaxis and treatment of diseases associated

with angiogenesis.

The compounds of the invention differ from the prior art compounds in structure,
25  pharmacological activity and/or pharmacological potency.
Unexpectedly, it has been found that the compounds of the invention have an improved
ability to inhibit the replication of Human Immunodeficiency Virus (HIV), in particular
they have an improved ability to inhibit the replication of mutant strains, i.e. strains
| which have become resistant to art-known drug(s) (drug or multidrug resistant HIV
30  strains). '

The present invention concerns a compound of formula
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5 -N=CHCH=CH (a-2); -N=CH-N=CH (a-3); -N=CHCH=N (a-4); -N=NCH=CH
(a-5); -bl=b2-Db3=b4- represents a bivalent radical of fornula 10

- CH=CH CH¥0H3/0{d306l) ; - N=CH CH=CH (b-2); -N=CH N=CH ( bP8X/EP02/0$9€H CH=N-
(b-4); -N=eN-CH=CH (b-5); 15 nis 0, 1, 2, 3 or 4; and in case
-al=a2-a3=a4- is (a-1), then n may also be 5, mis 1, 2, 3 and in case
-bl=b2-b3=b4- is (b-1), then mnmay al stbe 4, Rl is hydr ogen; aryl; fornyl;
Cl1- 6al kyI ca bon | ;1. Cl-6 Y an 1-6al kyl substit ut ed
b1 o my VG b pRURTRP IRy Sceh BRSNS B A gl afifhe o

Cl- 6al kyl cﬂmbmhyhma&lylmneﬁwﬂoymdmym whdreipl car bonyl substituted with 20
Cl- 6al kyl oxy ar \ IAHEREA s hydroxy, hal o, Cl1-6alkyl
optional | y)és %egfﬁ%gﬁ%géﬁg or p@ﬁ’g‘“h C3_7cycl oal kyl, C2_6al kenyl
optionally sub@ﬁ?@ﬁ&ﬂv@ﬂh one orfadbre hal ogen atons or cyano,

C2_6al kynyl opN=emaldp=cybsti tut eqa_@Lth one or .nore hal ogen atoms or
%

cyano, Cl-6al kﬁ ﬁ;(mnyl carboxyl, cyano, nitro, am no, nono- or 25
di (C1_6al kyl ) a hal onet hyI ol yhal onet hyl t hi 0, - S(=0) PR6,

- NH S( O)PR6 I\E(GIDDRﬁ;N- NHC( =0) H, (243X O)NHNH2 -NHC(=O) R6, - C(=NH) R6 or a
radi cal of fol %@ A2~A V\/ne %551 each Al independently is N, CH or
CR6; and 30 % S or XL is -NR5-, -NH-NH -N=N-, -0-,
-C(=0) -, Gb! ilmli(ah dmttsentsca-lmo‘al?nt r&lQaIOEfor@)lilﬁ X2- C1_4al kanedi yl - or
-Cl 4a1IOkaned|ybI_fQC b - NRS- . N, -NEN 0o, - C(=O) -, - CHOH,
-S-, -S(=O P ; IS NHR13 NRL3R14: - C(=0) - NHRL3; - O( =O) - NRL3R14:
-C(=0) - R15; CNE@}NQH%HC( =0) - R16Y- 251 6al kyl substituted with one or nore
substituent s eagdryINMtgpendent |y q@Bg&ct ed from cyano, NROR1O,

- C(=0) - NROR10, {éﬁ&{% 6al kyl or 03/ 016306 PCT/ EP02/ 08953 -3 RY;
Cl1_6al kyl subsN‘t th one or q’nﬁ1 ’e substituents each mdependently
sel ected from-DyENOCHIRPR10, - C(=h-SNROR10, -C(=0) -C 6al kyl or R7 and

wher ei f5 2 x4 998" HLOMa RPURE - ALAPELS AR HHHBR Y ALPRASs;" epl aced by
" mis 1,2, 3 and in case -b'=b*b’*=b™* is (b-1), then m may also be 4;

R! is hydrogen; aryl; formyl; C1-galkylcarbonyl; C1.-galkyl; C1-galkyloxycarbonyl;
C1-6alkyl substituted with formyl, C1-galkylcarbonyl, C1-galkyloxycarbonyl,
C1-6alkylcarbonyloxy; C1-galkyloxyCj-ealkylcarbonyl substituted with

20 C1-6alkyloxycarbonyl;

‘ each R? independently is hydroxy, halo, C1-galkyl optionally substituted with cyano or
-C(=0)R®, Cs.1cycloalkyl, Cy.galkenyl optionally substituted with one or more
halogen atoms or cyano, C,.¢alkynyl optionally substituted with one or more halogen
atoms or cyano, Ci-galkyloxycarbonyl, carboxyl, cyano, nitro, amino, mono- or

25 di(Cy.salkyl)amino, polyhalomethyl, polyhalomethylthio, -S(=0),R°, -NH-S(=0),R°,
-C(=0)RS, -NHC(=0)H, -C(=O)NHNHS,, -NHC(=0)RS,-C(=NH)R® or a radical of
formula
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©

wherein each A; independently is N, CH or CR6; and
30 A,isNH, O, S or NRS,
X; is -NR?-, -NH-NH-, -N=N-, -O-, -C(=0)-, C;.salkanediyl, -CHOH-, -S-, -S(=0)-,
-X3-Cj.4alkanediyl- or —Cy_4alkanediyl-Xs-;
X, is -NR’-, -NH-NH-, -N=N-, -O-, -C(=0)-, -CHOH-, -S-, -S(=0)p-;
R® is NHR'%; NR’R'; -C(=0)-NHR"; -C(=0)-NR*R!*; -C(=0)-R"’; -CH=N-NH-
35 | C(=O)-R16; C1-6alkyl substituted with one or more substituents each
independently selected from cyano, NR’R'?, -C(=O)—NR9R1°, -C(=0)-Cy¢alkyl or



Cl_4al kanedi yl ; Cl1_6al kyl substituted with hydroxy and a second substituent
5 selected fromcyano, NROR10, -C(=0 -NROR10, -C(=0 -C1.6al kyl or R7;

Cl_6al kylwoywdbided Kyl optionally substituted with one or POTEPSUENES t uent s
each independently selected from cyano, NRORLO, -C(=0) -NRORLO,

-C(=0 -C1. 6al kyl or R7; C2-6al kenyl supstituted with one or nore
substituents each i ndependent ly sel ected from hal o, cyano, NRORILO0,

- C(=0) - NROR10, k7 10 i th
orC( rm%e substlgugﬂf@lggéﬁgﬁﬁﬁéé ﬁtheﬁlf’ IOrm %%Ittjﬁéﬁ# %C?#Ea ﬂe&l&éﬂ% n\(l)vI t NRSE?O,
- C(=0) - NRIR10, seieecea@)mﬂyaﬁ@ NRPRB’I; ezzo) NR%H@ q:ﬁe@))egghlmbkw amR? or

Jor 1. am kanelhgen g o i 4 ip samSeaibhn atorPire roheEddy

- Cl1. 4al kanedi yCr mﬂian@ﬁyM&kdhﬁdth;tutté wﬂh(h:yltsllctmapd @Ecatmﬁlsah&iﬂiueyit with X2a
bei n NH- NH-, 1eQhR: X2b bei n

_NIH_ %H.-S, _N:N_selé}'@é(gmgyag 'g §—§) ﬁ % Oy Q%IWIBPRCl 6al IkyIg
C3_7cycl oal kyl C1-& Yy s ¥1°PE§? 8l Suhf’tftll@d Wltﬁ‘(ﬂ’?ﬁ’él’%ﬁ ‘éé fiyents each

pc(il % hflkof:1 Ggl llﬁuépment@rguwfearfmwanom6w0lqd 2% WR%W:(_@?@I galkyl or -

a car n ; is
hydr oge% ar y:)ﬁ)yfC &%T%ewtﬁubg%ge%l vgigi? 1gen?/ o%fggﬁe%l%%&%@aﬁgy 8Q%car bonyl ;
Cl- 6al kyl subsgeldctedefebrmhalb, éyamyNRgR‘}i &h@yl\mé{RB’o@(l:O)(CL -dliykyd Ry car bonyl
or _Clio 6l kyl oarbegilGusrintila §ahiohk O ok AmbbAIERMMLersbtsiyt Ut ed W th C

1- 6al kyl oxycar bony gl yl, amn Jrono- or di (C1 4al kyl )am no
or pol yhal oCl S@ﬁcw@lfronRhalpscsanﬂﬁﬁBdilc,l-C& ObNBny b €CEO)1Cicelksl oR s at ur at ed,

partially sat ur@Lﬁgbq{& -ar, ORIl R7 of 3KhREYCl e or a monocyclic, bicyclic or
tricyclic gaturated artl al sat ur@r ted qr matj c _heter ocyfl e, wherein

each of safeliscavh -NE-oNFr ePoch 6Pk ‘rsrria gt edsCr-lyAse onal 1y be
substituted w i) ,81RgnedtyMX,,{ bCLaIkanodil]-Bk,-C. atkagedigt i t uents each 30

i ndependent |y _ﬁc(gﬁﬂ rq hadé hydr oxy, nercapto, Cl-6alkyl,
hydr oXyC1- 6al k} I" mono or di (Cl-6al kyl ) am noCl- 6al kyl ,

fornyl, Cl-6al kyl carbitmyl, belﬁg NHMQaNkN—,,—OE;l%aOky+Sax38(*Q]p- and
6al kyl oxycar bonyl C@ftl@?ﬂ kgélh 'I@H I@M-ar! _|_tr ol gad)gm 6al kyl ,
lﬁgf

pol yhal oC1_gal k ani no 'X3- R7a or
e 1 ol Ry ol By, ?laéffiﬁﬂoﬁwyﬂea a%aﬂl&y 5. VMo, Bie ot urat ed,

partially sat upscay}mﬁ)mka]&yblpalyhalo@aalbydom lamiracadbonpin Q¢ ygalkybox ybarbymylj ¢ or

o3 2o Pl e g BT,
PCT/ EP02/ OB Emydrogemyyloi@amh&hwalbﬂcagbm,u G uodyMC Feabndoxyeabonylhr ee, four
?nre r ‘; ;V teos u bs@%%ﬁﬁ’(w s%b%ﬁirégxwlﬂ%%Pﬁ entdatky3@kssnl L ¢ (009168 @rbolyIdroXY .
P C1 6a1ky1carbonyloxy,yC1 6alkyloxyC1 -6alkylcarbonyl substituted with
C1-6alkyloxycarbonyl;
25 RCis C,_4alkyl, amino, mono- or di(C,_ 4alkyl)amirio or polyhaloC, _,alkyl;
R’isa 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

~ may optionally be substituted with one, two, three, four or five substituents each
30 independently selected from halo, hydroxy, mercapto, C1-6alkyl, hydroxyCj-6alkyl,

amjnocl_ﬁélkyl, mono or di(C1-galkyl)aminoC1-galkyl, formyl, Cq-galkylcarbonyl,
Cs.geycloalkyl, C1-galkyloxy, C1-galkyloxycarbonyl, C1-galkylthio, cyano, nitro,
polyhaloCy_galkyl, polyhaloCy_salkyloxy, amindcarbonyl, -CH(=N -O-RS), R™,
-X5-R™ or R"-Cy.4alkyl;

35  R’®is amonocyclic, 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



am noCl- 6al kyl , nmono or di (Cl-6al kyl )am noCl-6al kyl, fornyl, CI1-

6al kyl carbonyl, C3_7cycl oal kyl, Cl-6al kyl oxy, Cl- 6al kyl oxycarbonyl,

Cl- 6al kylwbios/oigy@no, nitro, 5 pol yhal oCl_6al kyl, pol yhal @CI/Epa/spboxy,
am nocar bonyl, -CH(=N-O-R8); R8 is hydrogen, Cl 4al kyl, aryl or

aryl C1_4al kyl; RO and R10 each independently are hydrogen; hydroxy;

Cl 6al kyl; Cl_6al kyl oxy; C1_6al kyl carﬁonyl Cl 6a| kyl oxycar bonyl ;  am no;

- di Cl 6 d 1
o B o) S TR o ofb (e SRb AT Rl
may opti onallll@eP&h@Pnélé(@ﬁleﬁ?tﬁ@lfrvmd% IWd@éYslﬂé@@Ptpu@bdalle PMdIBﬁ%Cbﬁ %@
ﬁ” 3st It ging SnBAGH p@fgﬂs R BYC %aﬁ@l)@ﬂnﬁd@l%d]&ﬂﬂ?i&ﬁyl CElpafiaidaydanyy,,
r ox rbo 0 ano i m no,

mono- or @i et zé@%igw l GioRi owcgﬁaﬁ%ﬁé xg%rbonaﬁ heTBER iRy .

| yh t QRfi=N-OL)=O H, 15
IOCC)(yO)mlj\IaﬁE H%l}lh%lggbl al Fl g; l\t% 18372“ ﬂr R9 aﬁﬁ R10 ngy be taLen t oget her
to forma IYQ‘/?\V RETBr lﬂ?}( afTEht ¥4 éa}( of fornmula -CH2-CH2-CH2-CH2- (d-1)
- CH2- CH2- @t{2m@H2? atﬂrln(ltfbeﬁdentl @t&zh Yarie®: BrddoGHZ:, . 6ﬂkly13931 20kyloxy;

- CH2- CH2- S- - CH- CHz2- .
(00 s Crasedsy Bttt bacTRPHRORE, Bt o ol ity B =
substi t ut ed mtdq OCﬂl(ﬁlaklel)amocegk@nml,, @1H(=ri‘diR oni-, whprenz&ch of the

di (Clid4al kyl be sub
Cl1_4al kyl oxy%ar g{r?\t)ll ede”GE!RQ}lagergﬂ)ih?y ﬂ#ﬁl%%&&%&?ﬁ%ﬂ%ﬁﬁy easr?] ﬁggtggbo nyl ;
y

R1Z is hydr o8homs orgwosybstijyentsrepgh g}qlapq‘@&n@mq%eqt are Cl. 6al kyl
optional Iy subsiidyloklyeslydeétyT, @aﬂayl@xy)rcarb@ﬁ}tl“@@@dlbﬂﬂﬁ&carb@xﬁ@akewmnopt| onal l'y

substituted n onal |
substituted %ﬁrﬁc{; ngaﬁg)ngrg C]Z%IE@E%B%({M@@ @L@?&%ﬂ%&t}m substit u%/ed W th
cyano or amm@dmtdnmnlyylthlcRJ;Si(:@pIél—IﬁHH(yD) t iRENRY EHE@(DIHLt ed with cyano
or amgocar b@@;y(lg)p (-RLé 6|1§7 ghenyl or phenyl substituted

wi th One, ree, Tour or I?T\%ze(_s stlituents each 35 |ndependently

sel ect ed fR *omdi @layrb)edal@woge%r tcamalmale@nqmwalw%@}eﬁ og@lay | |
am noCl- 6al kyl - 6al kyl ) am n@g&ly 6al kyl, Cl- 6al kyl car bonyl , VWO

03/ 016306 PCT/ EP?@& éﬁk)?ﬁ'[ E&S]gkycl oal kx{%g} Cl_ 6a| kyI oxy, Cl1-
£

6al kyl oxycar bony cyano, pol yhal oCl_ 6al kyl ,
pol yhal oCl_6al kyCeky\CHaOC@saHponyl , R7 OI(d-s)(S R7.

20 -CH,-CH,-S-CH,-CH,- (d-4)
~CH,-CH,-NR"?-CH,-CH,- (d-5)
-CH,-CH=CH-CH,- (d-6)
~CH-CH=CH-CH=CH- (d-7)

RYis cyano; C1_4a1kyl optionally substituted with C;.4alkyloxy, cyano, amino, Mono- or
25 di(C;_salkyl)amino or aminocarbonyl; Cy.4alkylcarbonyl; Crsalkyloxycarbonyl;
aminocarbonyl; mono- or di(C;-4alkyl)aminocarbonyl;
R'%is hydrogen or C;.4alkyl;
R and R' each independently are Cy.salkyl optionally substituted with cyano or
aminocarbonyl, C, alkenyl optionally substituted with cyano or aminocarbonyl,
30 C,.¢alkynyl optionally substituted with cyano or aminocarbonyl;
RV is Cj-¢alkyl substituted with cyano or aminocarboriyl;
R is C;.galkyl optionally substituted with cyano or aminocarbonyl, or R”;
pis1lor2; '
aryl is phenyl or phenyl substituted with one, two, three, four or five substituents each
35 independently selected from halo, hydroxy, mercapto, C1-galkyl, hydroxyC1-galkyl,
aminoC1.galkyl, mono or di(C1-6alkyl)aminoC]-ealkyl, C1-6alkylcarbonyl,



As used hereinbefore or hereinafter Cl_4al kyl as a group or part of a group
defines 5 straight or branched chain saturated hydrocarbon radi cal s having
from1l towoosardsesr atons such as nethyl, ethyl, propyl, PcraEPaybssshyl ,
butyl; Cl1_6alkyl as a group or part of a group defines straight or
branched chai n saturated hydrocarbon radicals having from1l to 6 carbon
atons such as the group defined for Cl™Zal kyl and pentyl, hexyl,

2- met hyl buty Kk 6al k of a p defines
straight or éb%g?%%@(ﬁ gj 1 &%ky%?a?dréikgggwgﬁ‘%%r ggﬁaﬁ(ghﬁlga‘fyan%avt?éjfg from?2
to 6 carbon pdlﬂ[ﬂo@péancyaq)olyemmﬂmalbﬂam|anuﬂodiﬂidﬁy1 &y - Xs-RUt yl, pentyl,
hexyl, 2-nethyl butyl and the |like; Cl_4al kanediyl defines straight or

branched chain saturated bival ent hydrocarbon radicals having from1l to 4
car bon at ofs usaddiercisbafeterny lhereiaftes Cr.otkyhnsdgidupar past 2f eighoplpiddnes,

1,3-pr Cﬁ)anﬁfﬂléﬂ&? raqlc?ed)(‘l' H?’Qahﬂgtgc?hyd}oéﬂpdﬂ ﬁ@ﬁ?isﬂavﬁ% fromy 1 Jc? 4 BQHB l'i dene

and the |i eneric opro cyc

cycl opent yqitoméww«;thylaﬁ%\ﬂ:ptqpafhépwhyleml amléﬁryda lwéaa HESUR OF B?lfb%ﬁ and

branched g£b@ 'u dBH A sQeal dgth@ar mﬂérféalcﬁmﬂwuﬁgedfm%c%rﬁoa 18di6 A% RAInAtrO1
Contalnlng

ubl e bon h as t ent enyl
hexenyl an@ ‘Ff‘gbqq %Bmsf’,%h&ilt ?/prgg?rﬁagjgrc ‘&%ﬁ@ﬁ@l’%{ﬁg‘ E?’é’hrchgd cha?/n
hydr ocar bommeﬂq,ilbmy]sanﬁahe: Hike; 1C, kA ds@ ghowppotymnt cﬁ‘ta)greuﬂﬂ)efﬁmmbtaalghm;g atriple

el BndklXnh saﬁ@@a@%&?cmaxgucg BEARY i 2 DFE My BB b oo | €7 @

nonocyc |c e Tepresenfs a ring
system coﬁhi’lslt)ﬂongl dfmethylpthgl, bgtyh.ipaufs] hgwldfimqfi@'lbly}ﬂt ?eimtb@hkﬁg conposed of

only carbog, % K&H@m?ﬁ&l:fm%@st@aléﬁtnﬂ b SACRIBHA R YaRirfte 8 8ivaltnY hydrGksonboNnds;  a
nonocycl i c, clic or tri yc ic parti aIIy sat urated carbocycle

repr esent st@ C?]F V@ﬁ@f"é’hlé‘b spbpn glgmssugh apingthylene; ngs said 25 ring system
Eel gg corrppsfedlaﬁédlgrbm Zathytideri} DBﬁprqmﬂe%@Wl &pﬁg)tyﬁaeﬂeeaatbwari@d@publ e
on | not _an icrin em a
monocyll | o ophiend e ARy Rk bR RoberitRe B SRk SR RSk o an
aromatic r¢yn§>psw1 enelolexyi and eygloheptylt Co2alsenyd dcﬁlmgstraght ghdrhranghed st em bei ng
conposed ofy, l%gﬂr ﬂgﬁawhgﬁohle{ﬁ% ﬁrﬂ&g%tbﬁls | SntAfl g&lﬁ% ddhg?d Person
art an +

skilled |n t esi gnates cyclica de ugat systens of 4n
2 el ectron%ic ﬁfh@ﬁﬁemé RiPPeNYS, butemyl, pantensd, hqxt‘:nsélaéétth ie; Cocllynot defigekel ) ; a

nonocycl i Cstralihe Yed bfélnél{edtdh hﬁ:al%@ﬁ %ﬁéﬁﬁhﬂ%g@fr@l‘ﬁ)ﬁcﬂo% JaBRMSRE S a ring
syst em consi sti.n

ri and c i Si n ast et er oat om
sel ected ‘f(’inEﬁlHlBg al(i“BlP bgnd §‘éﬁh(fsreﬁ¥83§159‘§’f’¥?ﬁﬁgi§'ﬁ lrﬁgeﬁ Lﬁﬁxyélyﬁ@déﬁ?)onds; a
nmonocycl i clikebi eymlobyclicobicyelicay aticyelipsattuiated cprtoayele edpedeinehmg@yslélﬁ
represents : t s s sing at
| enst - one iSapi gt kA G SRR bR oler heifi S of SR ARIR aFRRAT "D 1
provi ded tsaid ringeysiemmepnigisinganiyssingle berdsar oenpexclie] bigyckigor siieyclic monocycl i c,
WO 03/ 016306416 Wakttéd Qﬁ%@é’ycle RpRbn¥Cd fifg Hsten b&ié?sluhg (Z)M O3 gndielh ocycl e

represents.an aromatic ring emcgnmstlna% 1, 3 rings. and
conpr i%i ngiig SyF@E%‘?el%%OIHBRSE 8 PR FYBPR BfORY Fl(‘}ﬁi”@n“ﬂlgé]" le§t Onibg‘?‘%hl%ul ar

exanpl es ddondpaodyed that thbiridy 6Ydteém @ ndt bh apdhitic riat ysaine d ntcabbRtiycl es are

cyclo bicyclic or tricyclic aromatic carbocycle represents an aromatic ring system consisting
of 1, 2 or 3 rings, said ring system being composed of only carbon atoms; the term
aromatic is well known to a person skilled in the art and designates cyclically

30 conjugated systems of 4n + 2 electrons, that is with 6, 10, 14 etc. m-electrons (rule of
Hiickel) 5 a monocyclic, bicyclic or tricyclic saturated heterocycle represents a ring
system consisting of 1, 2 or 3 rings and comprising at least one heteroatom selected
from O, N or S, said ring system containing only single bonds; a monocyclic, bicyclic
or tricyclic partially saturated heterocycle represents a ring system consisting of 1, 2 or

35 3 rings 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,



5 propyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
bi cycl o[ 4, 2, Q octanyl, cyclononanyl, cycl odecanyl, decahydronapt hal enyl,
t et radecawpdasoaisvéhr acenyl and the like. Particul ar exanpl esTapPornesIsEycli c,
bicyclic or tricyclic partially saturated carbocycles 10 are
cycl opropenyl, cycl obutenyl, cycl opentenyl, cycl ohexenyl, cycl oheptenyl,
cycl o- octenyl, bicyclo[4,2,0]octenyl, ‘nycl ononenyl, cycl odecenyl,
oct ahydronaphthal enyl.. 1, 2.3 4-t et rahydronapht -
157 Gy e RS BB ARG B RO e sy ComP s amp s
of nmonocyodfil; 2 doiBaingh ked comprising atl least anoh@¢rvatomaselssteddiam CaMNeorl$ phenyl ,
napht hal enyl, anthracenyl. Particul ar exanples of nonocyclic, bicyclic or
tricyclic saturated heterocycles are tetrahydrofuranyl, pyrrolidinyl,
di oxol any| Partienlarexemples af monegsichie ohirywliepr iricyelea saitryiar Gethoaales, are cyclo-
di hydr 80X 3a8by eyclsbil apertynKolohex9k @7fbticBiyloyclodehl azol 1 dinyl, 20
ri azolidiny i adi"azol i dj nyl,” pyrazql i di nyl, eri dinyl,
hexahydr oW?Y%MiWP?tanﬂiﬂﬁkVB?WizFﬁglpaﬁﬂa?yld%{%ﬁlé)%ﬁ&apﬂﬁ:lﬁi)I i nyl,
di t hi anyl , tetrhdeenipidpda@thratghyl adples Bké.nyl ,  trithianyl, decahydroqui nolinyl,
oct ahydr oi ndol yl and the |ike. Particul ar exanpl es of nonocyclic, bicyclic
or tricyclic partially saturated heterocycles 25 are pyrrolinyl,
i mi dazol i NBdrticysrexzmples pf mopp@ctic Hyidycib on frisyclicpartiallylsaBirbied zaooycddsy | |,
2, 3- dighydr g 1y §RibBMbnyL] AR RipbA¥hy AR I0h B e 1oRBtbryE Wydo- X ampl es
of rmr%ocyc F%?é%@g%gg(g?or tr?yc’ycg;léﬂg ar O}Fra’a%yiéc Fet ¢ r’ogcygl?'s ﬁfr;’:agyélgzetyl,
oxet yl i dergatenybypigyslof4.2.04agisayl, cheipaenanyl. pysleesenyls octahydeogpphthalensdy az ol yi |
thiazol yl 1,230 tcthydrcaphthhlenyly 1. 2234 ¥4.9,96/10¢@hydro-dntlracngZaldythe like.
oxadi azolyl, tetrazolyl, pyridyl, pyrimdinyl, pyrazinyl, pyridazinyl,
triazinyl, pyranyl, benzofuryl, isobenzofuryl, benzothienyl,
i sobenzot Hpatigdlar dxaniples of mpinpcyictiddbiyyclicios iayddad arbmahe pabraxtss ke
benzi nicda ol I i;soxazol yl, benzi sot hi azol yl A
benzog;?r aifg*eé%,’ né@%%%%ﬁ?@?%ﬁﬁl; benzot hi adi azol yl, benzotri azol yl,
purinyl, quinolinyl, isoquinolinyl, 35 cinnolinyl, quinolizinyl,
Eht hal azi .Ar!y%mcﬂw é?cﬁ%ﬁﬁicb eyfnone@ytcnambycm !oa trfb?@l?ﬁ finirh@ wdlerocy@tewedl nyl,
enzopyranyl, pyrrolopyridyl., i enopyr.i ,furopyridyl,
i sot hi azoltﬁgﬁﬁdﬂ‘i’f}‘fanylt %Y‘é‘gﬁl%ﬁ%{’)@?% %ﬁa&%ﬂ’&ﬁkjﬁﬁﬁ%ﬂﬁfhrﬁ%mol opyri dyl ,
pyr azol opyteirahsldrothighyl pdibpdtobthzblyl WEdthRAZOlGBAG @O ERAY 688haolidinyl,
pyrrol.apyr.azi . thi enopyr.azi nyl . -furopyrazinyl, i '%%I razinyl,
t hi a‘zg opytpgé(ig]@‘?}fl’ tplggkaﬁ@%c{l%y@é%%ﬁ/ Qy?’&ﬁ%ézr@fr%ﬁ%%{ﬂ Py F@%I opyrazi nyl ,
i m dazopy rlzzamydropypaminyd dpxanyhintirmldlinyl, kitbiao ply thiemeiphokinylf piperpginylyi di nyl ,
i sot hi azol b -ﬁé'ﬁr LHoRZ0! BRYEIFb: LS and tBOKRZO! opyri m di nyl,
oxazol opyrtlﬁ%ﬁéllwr?y(%%: p%?lr azol glbyri dilnyl )“6 Eimn‘i dazopyri m di nyl ,
pyrrol opyridazi nyl, thienopyridazinyl, furopyridazinyl, ,
i sot ‘h: azol Po’gﬁédlﬁiael&hﬁ}gﬂes of hiioﬁé@lc_ﬁgytﬁ@:fbﬁlé ioﬂmqycmcswazlgld@mtaﬂeld heterytlycles
oxazol,gpyri dazi : az pyri dazi V1 azopyri i .
oxadi &0l 0§ PV‘H{}‘%YL 1 aéaﬁ@goﬁly6%??1px(;¥:3—@b%g%qn8 %lﬁnggzl,’ﬂ%eﬂzc’dloxom’
oxadi azol opg+danidnyl 4-tehiatioxnyl odplimdiang ithe like.

Particular examples of monocyclic, bicyclic or tricyclic aromatic heterocycles are
azetyl, oxetylidenyl, pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl,
30 isothiazolyl, pyrazolyl, triazolyl, thiadiazolyl, oxadiazolyl, tetrazolyl, pyridyl,
pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, pyranyl, benzofuryl, isobenzofuryl,
benzothienyl, isobenzothienyl, indolizinyl, indolyl, isoindolyl, benzoxaiolyl, |
benzimidazolyl, indazolyl, benzisoxazolyl, benzisothiazolyl, benzopyrazolyl,
benzoxadiazolyl, benzothiadiazolyl, benzotriazolyl, purinyl, quinolinyl, isoquinolinyl,
35  cinnolinyl, quinolizinyl, phthalazinyl, quinoxalinyl, quinazolinyl, naphthiridinyl,
pteridinyl, benzopyranyl, pyrrolopyridyl, thienopyridyl, furopyridyl, isothiazolopyridyl,
thiazolopyridyl, isoxazolopyridyl, oxazolopyridyl, pyrazolopyridyl, imidazopyridyl,



triazol opyrazinyl, oxadi azol opyri m dinyl, thiadiazol opyrim dinyl,
triazolopyrimdinyl, 10 oxadi azol opyri dazi nyl, thiadi azol opyri dazi nyl,

triazol opyoiodarddng| , i m dazooxazolyl, im dazothiazolyl, ipairdeaposssziazol yl,
i soxazol otriazinyl, isothiazolotriazinyl, pyrazolotriazinyl,
oxazol otriazinyl, thiazolotriazinyl, imnmdazotriazinyl,

oxadi azol otriazinyl, thiadiazolotriazinyl, triazolotriazinyl, carbazolyl,

acridinyl, I@hﬁ%@ﬁ- | 3. hizazi . phe; i the like. 15 As

used her eiw é re,lwh%lle?lgﬁ}?n%@a))aﬁ# r%llghtlg%ga%&g%gg y when attached to

a car bon issplopurasiny. ésoxerelopyraziyyluprerolapyrasingk pyrezalopudinyl, at om and a

sul f onyl fﬁ%ﬁ&éz}épyﬁﬁ(@ﬁ@l,&)%ol%f>¥1§ﬁidﬁ1§1,%{&oﬁi&nﬁiﬁgi%ﬁﬁﬁﬁﬁicgnﬁy' fur atom 20
brono a I odo.

The term hal 0 i s genérj.c to Tluorg, chloro, al As used in the
f or egoi ng H‘Zﬂ@g@ilﬁ‘?&h‘@rtglaﬁ%lPWFéI_ijr‘r@flh‘ﬁanéglogY@mlbyldP%aﬁﬁ]PPYWdénﬁér oup is
def i ned aSpymefl py@imiding], yi mbf aspyksdidiny, Pﬁrrﬁ?F{]ﬁ’daziﬂyﬂ rt]lﬂléﬁdpyﬁuhﬁﬁ/l,m?t hyl \r/]w It h
one or nor ugro ato r.exa . di fl uoronet r trifluoromethyl;
pol yhal Ole%aoaygaim ik EW&@B&{%&%&&%@OBW‘%FWTEI %aﬁﬂ?g?ﬂyn&ﬁmﬁﬁgr oup is
def i ned asoxwpelopynidazpuyl.ypyedzolopyridazinyl, dohid@kzogwidayinyh ox&basSloffaidily| , for
exanpl e, t§ gaf i L Ul Ao dif ] -ethyl, and the
like. In ca_1:“(calﬁ&rns))llr(5 g??%ghﬁjg%dgo%dggé)%@%@n? yéézé&yg%%lg%g@%g}ag%g%l kyl group
wi t hi n t heragRlepyipzingnoxdigselopyramisha. npiadiggelopbicimédinyl Asiarglppysimidiny],
pol yhabo CloxaaiakyopyridieinylaliBéadiép R kridblop§Fi@inyl, 3Ridd28ot L6171,
het er ocycl.e.in heo?)ﬁf.l I’lldtl on. of "R7. or a.ls r’ie,antﬁ], to i nclude al'l the
possi bl e PUdArRHIRZofYl, inudazeimidazalyl, isprraplqtaazmylgisothiagelgfagnyly r r of y|
conpri ses myrhzolotriadiyyl, axedoloRtdzimy!, toibydlotribbmyl; ablagotahAnyll heterocycle in
t he definit{j g . . t hed . he ., 3 emai.nder of the
mol ecul e o#a?%%%uflgzﬁ%’ tﬁ%@%%@ %ng.%?%f ?r%o%g?f%zgn ’oc@rbr%?slgr' g4t Hglas
appr opr i atRhengzing ophepethéazinyt @hepaerinykand thtlike. for exanpl e, when the
het erggsycle is WO 03/016306 PCT/ EP02/ 08953 -8 imidazolyl, it may be
1-i m dazol yl, ﬁ-i m',dgzol yl, 4-im dazolyl and the |like, or when the
car bocycl &% e Bptrimbgiarsy the term (RQ) tpEms|a parheryh s1qisty Whem atizohrd k3 enyl  and
the like. caoant@nya stafoxalelrgoiés GvheRaitackitt] t0 @GUIFS: 416 and A8AIf@N@ nididte i n any
const i tueq{/hene{%chOfS ﬁ éi ni té?(}rga "15 # ndegtendent. Li nes drawn from
substituent Vi nto P S%Iﬁfsalre chedio LR A9t he bond ray be attached to
any of the suitable ring atons. 10 For therapeutic use, salts of the
conpogfds e A fMbas kdnkri | ¢ 1 Qe Ftego
phar rraceutllqiga% y acce tagﬁgéﬂl}fg%%{?lé%e%g sgngﬁ O%o(':%gsws‘g({_rfg’qgggogggo\}\% ch are
non- phar mé@@ bereanatiey, Pabbelomeybanmgroap 96 prit a2 geasp if dafined apploao- om t he
prepar at i qlydklos@bktitltbd Bleth9n iP aracmaﬁq&leﬁhgpwith ot by mBeIRR& BlotsCRyPoUNd. Al
salts, whether ] rnac%ltll cal uy accept a fﬁ o& na?t are mclade w thin the
anbi t of teﬁgmglree romethyl or trifluoromethyl; polyhaloC;.4alkyl or polyhaloC salkyl as a

group or part of a group is defined as mono- or polyhalosubstituted C;_salkyl or ‘

25  Ciealkyl, for example, the groups defined in halomethyl, 1,1-difluoro-ethyl and the
like. In case more than one halogen atoms are attached to an alkyl group within the
definition of polyhalomethyl, polyhaloC;.4alkyl or polyhaloCy.galkyl, they may be the

same or different.

30  The term heterocycle in the definition of R’ or R7 is meant to include all the possible
isomeric forms of the heterocycles, for instance, pyrrolyl comprises 1H-pyrrolyl and
2H-pyrrolyl.

The carbocycle or heterocycle in the definition of R” or R’ may be attached to the
35  remainder of the molecule of formula (I) through any ring carbon or heteroatom as

appropriate, if not otherwise specified. Thus, for example, when the heterocycle is



15 invention. The pharnmaceutically acceptable addition salts as nentioned
her ei nabove are neant to conprise the therapeutically active non-toxic

aci d addiwpDan/os@bé forns which the conmpounds of fornmula @CI/EROBOsabd e to
form The latter can conveniently be obtained by 20 treating the base form
wi th such appropriate acids as inorganic acids, for exanple, hydrohalic
acids, e.g. hydrochloric, hydrobromc #hd the like; sulfuric acid; nitric

acid; phasphoric.acid and _the ]ike: .or ganl i e acetic,
propanoicfnﬁ@ﬁpgﬁﬁﬁnﬁxg??3?“%¥Rbgﬁgwygwgggﬁ%g%gm%ﬁgg%gfggg%%éggﬂéggeic,

nal oni ¢, sudmiyileis mphibalenyk, itmeay e, 1-naghithalenyh iz zaphthalenyl and the like.

2- hydroxy-1, 2, 3-propanetri carboxylic, nethanesul fonic, 25 ethanesulfonic,
benzenesul f oni ¢, 4-met hyl benzenesul fonic, cycl ohexanesul fami c,

2- hydr oxy bWhemany, vagiablei(e R, Koleasuipieers Hiag asdinagia anycengiyas cadonver sel y
the salkt JeBhfofadideens@Byerted by treatment with alkali into the free base
form The conpounds o? formula (1) containing acidic protons nay be
converted into their 30 therapeutically active non-toxic netal or am ne
addi tion Sahés drowfsronysubsgatne ivito wing Bystappindjmateathet the homd mapbelatiachedyani c
bases. Appropriate h salt. forns conprise, for exanple, the amoni um
salts, t he®© B&g 'egﬁgiﬁ%P?%mgﬁﬁaline netal salts, e.g. the lithium

sodi um potassium magnesium calciumsalts and the like, salts with

organijg b ?her%ggﬁc P&f, S4B of the? Gy ofBEmbRI() 22 thodd WRERH the @and ar omati ¢
am nes such as rnethylamne, 35 ethylam_ne, propylamne, isopropylamne, the
four but yl®unigEoR gHermaceyiicallyAgrepiahie Howgvet, H#Saﬁﬁ 35ids agd zﬁwawgwcarﬁr%e,

di pr opy! arfigagphafthadeaiéaRucadptatte mdi alo Biut yiké Foinexamply i el pépagatiopioper i di ne,
nmor phol i ne, tri met h[yl E}ﬁlﬂge Fri Iet hxl %g%'lned trinﬁrgﬁylgﬁm 316 WO 03/ 016306
PCT/ EPO2/ 15ationgOl f PR HFALY 45eRln O mBORT G A58 Y b qui nol i ne, t he
benzat hi nepharmiceetidajlly-aBeeptabi@on ne are included within the ambit of the present

2-am ng- 2-199%(&58xynet hyl)-1, 3- propanedi ol , hydrabam ne salts, and salts
with am no aci ds such as, for exanple, arginine, lysine and the like.
Conversely the salt formcan be converted by treatnment with acid into the

free acid TR fhefRcetti@illyQbeephil hddibmsalts adhSatGRAMe HRbHoVH ge Mhiebes and

sol vent addition fornms which the conpound for a (l).are able to
form Exarﬁ?l‘%s%iih%[]?fﬁpef“&rcﬂlg}' agtiye gogt ﬁﬁ?ﬁﬁlitagé‘,uon gﬁ%ﬂ%’éﬁ%hé@’ tg?ld the |ike.
10 The t ergonipguadsasiifarmyula i) aes' abdstofern. he bitebefnaronvelgénthes dbinagiuat er nary
ammoni,yum sal.ts i ch.the co n for . a or m by
react i2§ n btéfia\ll{g%ﬂl\g;)aﬁ%gqng w1ﬁl? %{Pﬁcgtgé & ﬁ?ogﬁ];tg agl(()i %%) ﬁlr? (%éa)gfca};cgc}shu%r;ex%rﬁglgand an

appr opr i athydhatieaciily iersy hpdrechlorie,ydrobsomictape theddie befurirackh niton adify

substi t ut QI%}#&% i 9t h i iLle: .ok qar LGle, : Li odi de
or benzyl ﬁ%lg I de. Ic%é#e%@rt%ﬁ%%%? gf%ﬁc%%dgb%k I%%I?EZACS?%S B(Z‘pa901§, Hﬁ%&be 15
used, sucHhECEEC, ZHAFOXYPIIRYIE orRK PRAARIQICE BFAICe B12l0RIG, SYCCHEEHEBHES I f onat es,

and al kyl fufrati@|HEARS SHafio2heGox A | ABbOpidcabixyic asthangdaidti¢c,vel y char ged
nitr O%%n' ethanesulfonic, benzenesulfonic, 4-methylbenzenesulfonic, cyclohexanesulfamic,
2-hydroxybenzoic, 4-amino-2-hydroxybenzoic and the like acids. Conversely the salt
form can be converted by treatment with alkali into the free base form.

The compounds of formula (I) containing acidic protons may be converted into their

30 therapeutically active non-toxic metal or amine addition salt forms by treatment with
appropriate organic and inorganic bases. Appropriate base salt forms comprise, for |
example, the ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium,
sodium, potassium, magnesium, calcium salts and the like, salts with organic bases, e.g.
primary, secondary and tertiary aliphatic and aromatic amines such as methylamine,

35 ethylamine, propylamine, isopropylamine, the four butylamine isomers, dimethylamine,
diethylamine, diethanolamine, dipropylamine, diisopropylamine, di-n-butylamine,
pyrrolidine, piperidine, morpholine, trimethylamine, triethylamine, tripropylamine,



Phar maceuti cal ly acceptable counterions include chloro, brono, iodo,
trifluoroacetate and acetate. The counterion of choice can be introduced
usi ng i orwexshasge resins. 20 The N-oxide forns of the pr@seEmpPoresypdOunds
are neant to conprise the conpounds of fornula (1) wherein one or several
tertiary nitrogen atons are oxidized to,the so-called N-oxide. It will be
appreci ated that sonme of the corrpounds'%‘f formula (1) and their N-oxides,
25 addition.salt L er nas Vq. Al te .cally isomeric forms
may cont ai ugl?%ld%oef e’ gglﬁl%ﬁel@%fﬁgﬂﬁggﬁetﬁlggg%%ﬂiﬁgt as stereochemcally
i soneric fNmaghyliDglucemine; 3 toreweHbydronyhsthyly-dFeproparediokstrydsabapiied

her ei nbef i : 1 i i ; is t he
Compounas oL oy 155““, A RSE B For bl Age, hiR! I Ml
g

quat er nar yCRHeRSEL e s SeBbe sanyejtef Gy denient Witk ariddntofbsfrpegidos sess.

Unl ess5ot higgi se nmenti oned or indicated, the chem cal designation of

conpounds denotes  t.he m xture of .all possibl e stereo mecally js ric

forms, sai t"hiEyR af@gon %ﬁ%ﬂ FHPRYSEP Fheﬂ]y 200 flY %ntﬁgﬁlé)ﬁgﬁw%wﬁﬂﬁgt t he

basi ¢ nol emuhpunds ofiformule (B aredbld toaforme Exhmples bharch doims atealg. hgdvates,i ¢ f or s

of formul léél?o}a%hdanhnﬁélrike'\" oxi des, salts, solvates 35 or quaternary am nes
y iree, i.e

substantia associated with I ess than 10% preferably |ess
than 5% in particular |ess than 2% and nost preferably | ess than 1% of the

ot her 14O Oﬁﬂ@t@%@@ueﬁﬁﬂﬁﬁﬁgﬁ@%@@_@e(i héPinbSBRFIefinesI it GuatéhRfy AnsepRaynd of

formula (1)_is for instance specified as (E),.this “neans that the conpound

i s subst arﬁ@itawh}c?#tlﬂ%@omouelﬁwf fz'ﬁnpiac@eaxs*f aPlg Ty BY FPAFUONDERFEBFMITIE cent er s

Eray havleI thigofen ¢ffa oSn@@d ﬁl’gd gﬂﬂ;’o@hhmr(:[)h@dtaﬁtabpnﬁpﬂms qosternizin@bgont, suyichy, C
partially) saturated r.adica v L.t her. t Ci s~ or.trans 5

confi gur atﬁoﬁﬁ’?%ﬁ’ﬁg@ﬁ’égnaéﬁ'cs ﬁ%gg%flﬁgcyg}?ﬁg?eﬂ%l&a&@g LEN lﬂgif}’éalé“ﬁe’ B8 ent gegen)

or Z (zusaethglgdidsorreezdivdides Qthermeacaite with gbbdlepving.graups mayral® i s,

trans;sR, lﬁed,ﬁu@ﬁ'gs élﬁ&l%ﬁu(}ﬁ‘éﬁletﬂﬁﬂ ohfted [ﬁlgfﬁalgéﬁhifbﬁgeﬁ,gné yPrt.

Stereochemcally 1 soneric rnms of the conpounds or mu ) are
obvi ous| y P-itieenssdipnaigs.pd quatsiaes amietes A Positivaly sharged nit19EN.| nvent i on. 10

For some Ofhakid@ceb@pNBUREEptMle ESUniBH GRS (cludeldiRirs, HR6RE] 1686, rilfudithékege salts,

sol vat es, uat ern am nes or .netal conpl exes, and .t he i.nt er nedi ates used
'n the prdBrgeEsn LhERaMeon ohiebOiasSan i aRlced JEHETPE SRCTRBE 5 at i on was
not experimentally determined. |In these cases the stereoisoneric form
whi ch S fd rst i ed i [ A B -
w thodd 1 Pl ToxBRAEH he pftfah FbER A3y Mo lfcoddificth PR B 1
However, darmulaql) véiserin prie et ssversl teeiiasy hisrogen #eme are Gradiged ibihg sogalled |
charact erigedigeby for instance their optical rotation in case "A" and "B"
have an enantioneric relationship. A person skilled in the art is able to

determ ne the absolute configuration of such conpounds using art-known
met hods suekWilabe apecigixdtiat somekof thy cOinpbuimis bf formuld @) agistheit A-oxddd, "B" are

ster e% S0 anlrditfonnsiaﬁé , %ﬁlgtgfnaltyha?%ngsa anp s‘?erfegcrhtelr}&cralﬁ ‘ies%%{e%tcefgnﬁ\@ 1%5? antain one

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

The term “stereochemically isomeric forms” as used hereinbefore defines all the
possible stereoisomeric forms which the compounds of formula (I), and their N-oxides,
30  addition salts, quaternary amines or physiologically functional derivatives may possess.
Unless otherwise mentioned or indicated, the chemical designation of compounds
denotes the mixture of all possible stereochemically isomeric forms, said mixtures
containing all diastereomers and enantiomers of the basic molecular structure as well as
each of the individual isomeric forms of formula (I) and their N-oxides, salts, solvates
35  orquaternary amines substantially free, i.e. associated with less than 10%, preferably
less than 5%, in particular less than 2% and most preferably less than 1% of the other



20 the respective first fractions isolated are designated "Al" and "B 1"
and the second as "A2" and "B2", without further reference to the actual
st er eochewDmalo1gonf i gurati on. Sone of the conmpounds of f @CEFHPa2/(4953 may

also exist in their tautoneric form Such forns although not explicitly
indicated in the above fornmula are intepnded to be included 25 within the
scope of the present i nvention. Whenever used hereinafter, the term

d f fo [ f
- SOMPOUNS, Gherk I St b SollFRoh 05 o RLge ke bvprcile Torm,
fornms. OF nsquasital thertomposnd &rsabstirdizdly dremeb thedd) sornfeor nul a 30 (I ) which are
stereoc he% g)gft chaB Lé'i&e(rééhﬁ: Ht%fs vg?ﬁeeR ngeg 9519.’1 atfb%r ﬁiﬁﬁﬁtfuﬁﬁtrs ohhat

substi tue can ecte eac ependent | i st of nunerous

def i ni ti ofévalensebiclies(Prusiallkkeatysated MS‘#CW%EPVRP@ er @F F’Sp‘érst%’ﬁr e conbi nati ons

are i nsengggf ﬁJSh ac&n H@fiks eadd a@ﬂﬁ u&imea@mswanﬁmd@@(@cgega@ alenical ly
st abl e nol ecu WO 03 016306 P P02/ 0895

conpounds é‘i‘sémcn?‘ﬁ?g SISATIMHY 3pal (SIP Fop )%’\'}&1@ F@s%&éﬁ%@ﬁ%“p of

substi t ut ege well knaivn keapérsomskiledintthe ament sel ected from cyano,

am nocarb I NR9 0 or R7 st one
substi tueﬁggrfg‘fhg 1?%1%?1'? fgﬁgs’Lqugé‘f%o %#ﬁﬁt"kr %%%Qomlﬁéﬁgnd wherein 2
hydr ogen am@néediothwd:mhraqeﬁewme@wmfﬂESaT!\@mlaﬁe repl aced by
Cl_4ahfangdj by eghlféaclo busdtirbint £ d) %&f"pmﬂﬁfg@,XN o%ﬂﬁs %aﬁ@%@ﬁgtes

substituent selected from cyano, am nocarbony NRORL
d _6al kyl W@n%wes OEH}S‘&%F?IE}P]@HGSVS}“@H "a’tntffrg’égltateé r‘l’ée%‘&ﬁ]%‘f PIFE%rﬁrtlonsel ect ed

}‘romt CyatheIe&; ﬂfte%rsaafeydtered\dﬁsﬁﬂe@t i 1@1’nf1g817a110@3va_6@bk©{p§hnﬁildﬂaﬁy deugtiﬁﬂew tg at
east one _supstitue el ecte n nogar-bonyl »Qr :
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Cl- 6al kyl car bonyl, C3 70yc|oalky| Cl- 6al kyl oxy, 20 Ci- 6a|ky|oxycarbony|,
o ot boyes P anid 8t PSSRt BB bR S et 1
or tri CyC|fbﬁn§ﬁthdiu§h a6t ep@abiﬂwalhdwat&ainuhahlﬁ:drecfbnmla) aRtinendalrtb beyodlededr a
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Whenever used hereinafter, the term "compounds of formula (I)" is meant to also

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

30  (I) which are stereochemically pure.

Whenever used hereinbefore or hereinafter that substituents can be selected each
independently out of a list of numerous definitions, such as for example for R® and R',
all possible combinations are intended which are chemically possible and which lead to

35 chemically stable molecules.



wherein each of said carbocyclic or heterocyclic ring systens may
optionally be 25 substituted with one, two, three, four or five

substi t uewD30aEh6 | ndependently sel ected from hal o, hydr ®CY/EPOBR0S9SP!t O,
Cl- 6al kyl , hydroxyC 1 -6al kyl, am noCl-6al kyl, nmono or

di (C1- 6al kyl ) am noCl- 6al kyl , Cl 6a|kylfarbonyl, C3_7cycl oal kyl ,

Cl- 6al kyl oxy, C1-6 alkyloxycarbonyl Balkylthio cyano, nitro,

| yhal oC1, 6al k hal oC1 6al kyl 10 h
P Pdbpendentrgriitist alip ol dRmBongR e %8%@6“@%%5%?;%@% RaTTRgNLE RO e
Cl_6al kyl cﬁtb@l.kyh subgtitud Wiih :lgashprsonibitituieniSelscted gL cBRO, armnocarbonyl,

di (Cl_6al kyRIRHPRT; ORRSAK mubaitﬁﬁmm 4 Ydaheorienabaithan kbleoed Rém yhes,ei n each
of the aforenentioned é roups may optionally and each individually

be subst i aminecrhgnyh NRE opr Rm@igwb@@mtmdr%eé@&ms W@ﬁ‘eﬂh&@m cgBpRct ed
from hydr ox¥m ar&%pﬁt@éd%{}l' ex Yalkd?%gfyp)cﬁ%fﬁashﬁéﬂtﬁﬁéﬁ wifhEyeRW and a second

e R e 1y b o LB o gt o o

- NH S( =0 PRbstituted bR leasi\ﬂ)iﬁ(wﬁkti‘ﬂuentsél(ec—tal fibiiano, NGheB iRyt SRRH) A6, R7.
WD 03/ 0163R6 ncP lfeﬁiggér&%ét?é?e(j WIagAﬁﬁeast Gﬁeesru%aﬁth&q sgfeiia R EpRABOUNds ar e

t hose corrpou erein -al -a3=ad- rep resents a bival ent

radi cal of arﬂ’@P‘FﬁH‘PC&lyl @I@@+ QI—EGI-@Z galkymyl S@SN‘]&S‘ wiih ?‘thégrté@? SHSUGEBup of

conpoupds e%te ﬁﬂﬁ%éal%n 12 lao£ R? WRgRENe:,  JignmR! & R3 RL
b1"11 X N E %é ﬁ@ mt he N:oxides, the
phar naceutT 3aBI Upt %?‘yagzérq ;l', R& Oaﬂﬁﬂ LG4 £ PR or  the
st er eoche npcﬂyﬂallqcllﬁsldnyb polyhéloCisalkylexy amjnochboaylinCl pallgloxgRarhGmda - |

-b1=b2- b3= X ' 7k ' n' is
0o, 1, 2 oré 6Mk§%mb§ﬁgée _g?%ng g@gﬂi&VQ&%&?%?g%%ﬁgﬁﬁ%E§%§$ﬂ g%?b 4, R2
is hal 0, (ieglialoktricyclic sdnabedepdriiblly eyaated onmonatacibngicle @la 6al kyl

subst i tsut eﬂo}%} &Ehc BXAR, B 1g%ﬁ1&£%g¥mlaﬁgea&h& %@%ngi% altm pced at

t he para posi respect’o restl ng
gr oup of cwhg@ma@l gﬁ@lctmlg@y@mmrohﬂwgcyshc fipg ﬁzﬁt%mq Ry RENeRYY PRe  formul a

Rl (R2) fybstithled vaﬁﬁlorﬁ!, Md?@lﬁee,tfoﬁﬂ &Mfive substituents each independently selected
from halo, hydroxy, mercapto, C1-galkyl, hydroxyC1-ealkyl, aminoC1i-galkyl, mono or
di(C1-galkyl)aminoC1-ealkyl, C1-ealkylcarbonyl, Cs.scycloalkyl, C-galkyloxy,

20  Ci-galkyloxycarbonyl, C1-galkylthio, cyano, nitro, polyhaloCyealkyl,

| polyhaloC_salkyloxy, aminocarbonyl, R”%, -X3-R™ or R™-C;_qalkyl; R"is a
monocyclic, bicyclic or tricyclic saturated, partially saturated or aromatic carbocycle or
a monocyclic, bicyclic or tricyclic saturated, pai’tially saturated or aromatic heterocycle,
wherein each of said carbocyclic or heterocyclic ring systems may optionally be

25  substituted with one, two, three, four or five substituents each independently selected
from halo, hydroxy, mercapto, C1-galkyl, hydroxyC1-galkyl, aminoCj-galkyl, mono or
di(C1-ealkyl)aminoC1-galkyl, C1-galkylcarbonyl, Csscycloalkyl, C1-galkyloxy,
C1-6alkyloxycarbonyl, C1-galkylthio, cyano, nitro, polyhaloCi.salkyl,
polyhaloCy.salkyloxy, aminocarbonyl; R’ and R'® each independently are hydrogen;

30  hydroxy; C;ealkyl; Cigalkyloxy; Cigalkylcarbonyl; Ci.salkyloxycarbonyl; amino;
mono- or di(C;_galkyl)amino; mono- or di(C;.¢alkyl)aminocarbonyl or R7, wherein each
of the aforementioned C,_¢alkyl groups may optionally and each individually be
substituted with one or two substituents each independently selected from hydroxy,
Ci.salkyloxy, hydroxyCl_salkﬂoxy, carboxyl, Ci.salkyloxycarbonyl, cyano, amino,

35  imino, mono- or di(C1-4alkyl)amino, polyhalomethyl, polyhalomethyloxy,
polyhalomethylthio, -S(=0),R®, -NH-S(=0),R®, -C(=0)R°®, -NHC(=O)H,
-C(=0)NHNHS,, -NHC(=0)R® -C(=NH)R®, R’.



b3 1=b4 N (R4) mthe N oxides, the pharmaceutically acceptable addition
salts, the quaternary amnes or 20 the stereochemcally isoneric forns

t her eof , wbeBm16306 b1=b2- b3=b4-, R1, R2, R3, R4, mand X1 &cCa/EPe2/es9F3 ned
herei nabove; n' is 0, 1, 2,30r4; R2' is halo, Cl_6alkyl, trihalonethyl,
cyano, am nocarbonyl, Cl_6al kyl substituted with cyano or am nocarbonyl.
25 Yet a further interesting group of 'é%‘n‘pounds are those conpounds of
formula (1) having the formula RL 3 R XL ICY(RA)Ym// 0" R, WO 03/016306
PCT/ EP0O2/ 08953 -13 the N-oxides, the pharmaceutically acceptable addition
sal ts, the\mindrestimgeyouprdf cespoundstanethoseceopdvads eformpulagdbrvdrereinf or s

t her eof erein - : _defipednbhereingbove; n' is
0. 1.2 3o 8 g epepy oivilinGael orfbim s CALEANELE (£

am nocar bonyl, Cl_6al kyl substituted with cyano or am nocarbonyl. Al so
particgl ara1g9 %%&@ﬁin@%odp@%%n%ﬁ%ﬂ@ thosé célﬂl?dﬂﬂhﬁof formufal (I)having the Or
(I"") wherein one or erever possible nore of the foll ow ng conditions
apply : 15015‘5‘“1'F‘nis 1, 2 or 3, in particular 2 or 3, nore in particular 2,
even nore in particular mgs 2 and ﬁaid two R4 substituents are placed in
position 2 and 6 (ortho pblswdl\o N i DNt espaet RO the X1 noiety; b) mis 1,
2 or 3 and R3 is placedyn 6))5 |tiB 4 gpardsposi tion) in respect of the Xl
moi ety; 15 ¢) X1 is - NR5Ys|=i - >eB-, -C(=0-, Cl_4al kanediyl,
-CHOH, -S(=O P, -X2- a_éaj’mkane iyl- of -Cl_4al kanediyl-X2-; d) where
applicable n' is_ 0; e) where applicable nis 1 and said R2 substituent is
pl aced i n theArexidss. the phamacsipice m?fptag% %deglﬁ@é@%h%@tw POHIEEPT 20 f)
R2 i s hydrbxyterebéetlepnicalll-ifmhdeid foapd therealf| wheseihst i t ut ed with cyano or

-C(=O\R6, _C327¢yel qal kyls, , £2,68 K miﬂ; optional | hsti.tuted with one or
nor e i&?od@n‘aa'tao_ SR P YR R 2_BEI’ hy ané‘%?*i a&%é? ?e;hnse%xgﬁr:aﬁ%% with one
or nore hal og@ni,atorFsndin opand=a-Crabas ylothge al tmepylse beds boxyl , cyano,
nitro, amgrjg HM@Tl_(géﬁﬁyl, trihalomethyl, cyano, aminocarbonyl, C;.¢alkyl substituted with

cyano or aminocarbonyl;

provided that R” is pIacéd at the para position in respect of the NR' moiety.

15
Another interesting group of compounds are those compounds of formula (I) having the
formula
1
1 TS ll{ /(Rz)n’
b= N Xl N. N. / ) ,
l \/ N A\ R2
IO w
®m

the N-oxides, the pharmaceutically acceptable addition salts, the quaternary amines or
20  the stereochemically isomeric forms thereof, wherein
—b1=b2-b3=b4r, R, R% R®, R*, m and X; are as defined hereinabove;
n’is0,1,2,3o0r4;
R? is halo, Cy.galkyl, trihalomethyl, cyano, aminocarbonyl, C;.¢alkyl substituted with
cyano or aminocarbonyl.
25
Yet a further interesting group of compounds are those compounds of formula (I)

1
Ri X, _N i
PRGR GGl
Z =N T

®Ym

having the formula



di (C1_6al kyl )am no, pol yhal onet hyl, pol yhal onet hylthio, -S(=0 PR6,
-NHS(=0O pR6, 25 -NHC(=OH, -C(=0O NHNH2, -NHC(=0O R6,-C(=NH)R6 or a radical
of formulwo03816306-A1 (C) A2-Al wherein each Al independe®CIEPVT0Y53 CH or
CR6; and A2 is NH, 0, S or NR6; g) R2" is halo, Cl_6alkyl, trihalonethyl,
cyano, Cl_6al kyl substituted with cyang_or 30 am nocarbonyl; h) R2 is
cyano, am nocarbonyl or Cl_6al kyl substPtuted with cyano or am nocarbonyl,

in articyl cyanQ; i) R2' is.cyang ! r kyl

subst it ut b R Bis el YRR R AR AR Glarcuf At oy

03/ 016306 tRCIEERARMIBASBisomedc farps dfeegaf cethesednodi ment enconpasses those
conpounds 2 l4 , 't b e I1"") wherein R3 is NHRL3;
NR13R14; % 50%%%5@ ba—‘é{ég@eﬁﬂédslhéﬁ@%o ’:0)2R15; _CHEN- NH- C( =O) - R16:
C2_6al kyl Bub8ii.2ufe84ni th cyano or ami nocarbonyl; Cl-6al kyl substituted
W th NRIRIE isHais; O, sNROR Bt omdthyi Qyahd, Rahédarbstyl, T salkdt fdbtkivled With

substituted with two ogmggre substituents each independently selected from
cyano, NRORAIDOT aBROYOMBRI0, - C(=0) - Cl. 6al kyl or R7; Cl-6al kyl
substituted with one or nore substituents each independently selected from

cyano, NROR10, -C(=0) -NR9 F (=0 -C1 63 7y ’ ehn 2
hgdr ogen a@éﬁga@g\(ﬂﬁg Z%IPP?L}?%Q saI £ r%%ocséé: r %‘)‘8 gu%{gg%'fgﬁé?@g pg’p(ll ggg dﬂ%sf l)
Cl_4al kanedierin oGk o6 whksgiverspassibletnoere of dietfallowyimgsendidinds eppdecond 10
bst i | £ot - o = Of Qa3 kyl
SUbsS '1bueg?[?§s E‘éo?%sg{}%ﬁ‘ﬁaﬂﬁ%ra'}'ﬁ%?%u% _ﬁ&?)z,@?@ﬁ%%re&ggﬁg@hra?k@@z ylor

R7; Cl_6 oxyCl yl optiona bstituted w t ne or nore
subst i t uering saiddio R rubHEReEH I plased BrRasiion S (o naRgRRN respect of
- C(=0) - NRYp &, mdiét5O) - C1. 6al kyl or R7; C2-6al kenyl substituted with one or

nore substitue each .itxdependent | y. sel ected from hal o , NRIR10,
TS0 - NRSRED g P aS PRS S ek R B nes R S EIRRe W th one
or nore subaittyt uents each i ndependently selected from hal o, cyano, NROR10,
- C(=0Ox=zN s RO Nfinpal _0h.RE=0%( &N\ fﬁ%hf '-gf‘ﬁljfyl-'= _or
-X3-R 5 ﬁ%eé@aﬁ?eprlggent |’nmh1 ’dpo}(&( 8?_(6:#%/ ; é}f_ al kyr onS/;BP’
Cl_6al kyl carBertykalkawtidapiytofierndsdrya; ani no; nmono- or
di (Cl_6al kyjlim fplichmea® js@; di (Cl_6al kyl ) am nocarbonyl, -CH(=NR11) or R,
wherein each of the aforenentjoned,2Q Cl 6al kyl groups.in the definjtion of
Roa rmy o) PR AAPTSHHIC BEE A Fy s TeBas DAEE BT APPR BREOD) ¢ v
subst i t uerih sespactiof iR didket | y sel ected from hydroxy, Cl_6al kyl oxy,
hydr 0% CL_SaP kyhyitdy, B PO KhtkyldpefbRthity DX @RISR byan ¥R NO=CIRP N0,

Cs.qcycloalkyl, Csy.salkenyl optionally substituted with one or more halogen atoms or

cyano, Cy.¢alkynyl optionally substituted with one or more halogen atoms or cyano,

C1-6alkyloxycarbonyl, carboxyl, cyano, nitro, amino, mono- or

di(Cj-¢alkyl)amino, polyhalomethyl, polyhalomethylthio, -S(=O)pR6, -NH—S(=O)pR6,

25  -NHC(=0)H, -C(=0)NHNH,, -NHC(=O)R’,-C(=NH)R® or a radical of formula
/Al\

Aq
Ad~ A{/I

(©)

wherein each A; independently is N, CH or CR; and
A;is NH, O, S or NR;

) R? is halo, Cy.salkyl, trihalomethyl, cyano, Cy_salkyl substituted with cyano or

30 aminocarbonyl; | ‘

| h) R?is cyano, aminocarbonyl or Cy.salkyl substituted with cyano or aminocarbonyl, in

particular cyano;
i) R? is cyano, aminocarbonyl or Cj.galkyl substituted with cyano or aminocarbonyl, in
particular cyano.
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i mno, nono- or di(Cl-4alkyl)am no, pol yhal omethyl, pol yhal onet hyl oxy,

pol yhal onet hyl t hi o, -S(=0 PR6, -NH S(=0) PR6, -C(=O R6, -NHC(=O H, 25
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R10 to forma bivalent or trivalent radical of formula (d-1), (d-2),
(d-3), (d-4), (d-5), (d-6) or (d-7) as defi ned herei nabove. A further
interesting group of conmpounds are t hokks corrpounds of forrmula (1), (I"),
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CL 6al kyl ¢
di (C1_s6al lf;dn) hﬁomanqrd‘ﬁbR or-CﬂF@ngﬂrkﬂ(fQBn%@@gﬂbﬁr%I C2-@lpaNRr11) or R7,
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hydr oxyCl ¢ 'MWFW%&&@M g hydedeh mﬁxap@w@w C,GiRAGbaHYLN0, 1 M no,

nono- or di (Cl-4a kyI )am nQ pol yhal. g ol yhal orret yl oxy,

pol yhal onétispikylexyrarogyl @pmmmos 4%'3 )aﬁﬁ WY RE, - NHC(=O) H,

-C(=0 NHNth 16Mkﬁ§anﬁ>)1&€arbcﬁ(y¥NEt}RﬁNRF"\‘Z or R@awhm@an&lasmof the afcadreentiooget her wi t h
R10 t r r tri.val entoar adi ¢ d- 2),

(d-3) 80( d é;‘])flk(b];)gr%ljps d*% Sleﬁ(wtl?lho%g yé’@ﬁél}l@& aner el n&gg)@%ﬁh Ibéo

i nt er est i rsgbgitategpwah one mptwmslﬁasamntst%@emd@wd@ﬁb'sﬁebﬁteﬂcfmmhﬁdrel}) (| ),

1) o b gggﬁ%@ By @5?3%% Q1o Bk @?a'nlﬁ dmbSt I t ut ed
PRy oS s e T
NROR10, - GoRfahroNRAFiio, -SE0) ¢ QIHEYERY RS 0IC(RD)R CINB (k@)Hsubst i t uted wi th
one or m)r %( 8)‘?\?151\1]%“ el%ﬁ?(gg 6 C(=NH)R®, R”; R** may also be taken together with R"

to form a bivalent or trivalent radical of formula (d-1), (d-2), (d-3), (d-4), (d-5), (d-6) or

(d-7) as defined hereinabove.

A further interesting group of compounds are those compounds of formula (I), ('), (I"*)
30 or (") wherein R? is NHR'?; NRPR'; -C(=0)-NHR'%; -C(=0)-NR’R"; -C(=0)-R";
_CH=N-NH-C(=0)-R'S; C1_galkyl substituted with NR°R'?, -C(=0)-NR*R"",
-C(=0)-Cy.¢alkyl or R’ C1-6alkyl substituted with two or more substituents each
independently selected from cyano, NRR!, —C(=O)—NR9R1°, -C(=0)-Cy¢alkyl or R’
C1-6alkyl substituted with one or more substituents each independently selected from
35 cyano, NR’R®, —C(=O)-NR9R1°, -C(=0)-Cy.¢alkyl or R’ and wherein 2 hydrogen atoms
bound at the same carbon atom are replaced by Cy.salkanediyl; Cq.¢alkyl substituted
with hydroxy and a second substituent selected from cyano, NRR!?, -C(=0)-NR°R?,



i ndependent|y selected fromcyano, NROR10, -C(=0 -NRI9R10, -C(=0O) -Cl. 6al kyl
or R7 25 and wherein 2 hydrogen atons bound at the sane carbon atom are
repl aced wo 03@163d@l kanedi yl ; Cl_6al kyl substituted wi th hpdTmpg2/es83 a
second substituent selected fromcyano, NROR10, -C(=0) -NRIRILO,

-C(=0 -d _6al kyl or R7; Cl.6al kyloxyd _6al kyl optionally substituted with
one or nore substi tuents each mdependgﬁtly sel ected from cyano, NRIORLO,
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(=0 - NRg @&%hai&aﬁa\l- ﬁﬂlmthhyl@ky,%m@hﬁahﬁmﬂfyl s@iﬂbﬁlq LNHESi—W)gﬂlfl Rg gioor
nor e S
Q= O)1 NRI DH%C(W& aﬁﬁ?ﬁ@?ﬁ% ﬁ‘?@ fﬁ% |5§§0 4 k&%amn%al%‘? X3- R7
\ﬁ\l/n so i nt ertesthkengogethertwidsR' dorﬁqmumhsfahrht éotrivelent I(adlyal of tfogmulg (d-}), 6d-21 "
R10, =0) - NR9aR10,
o5 g, 8, DLy G M ABARIID. [0 e

-C(=0 al’kyl ituted with two or nore
substituents each i ndependently selected from cyano, NRORILO,

-C¢(=0) - E?ﬁ%@:ann@ére@ng% f0mptundY are Ghose 3bHpburild S Fdrhiul "?@'('I”)Oﬂe or
nor e St tuen
C(= O)apl @ e)v%?er%?(i%ié %r}ﬁ%r&(R@ande@v&hg Sﬂggtﬁlytg(?gmgn atons bound at
thg 20 sar@(—@%f%nRat &@@B@lm@lﬂﬂ’b@f s ByL- @kyAammanm ‘vyith t\mm@famq/l

stitut o or om cyano,
NRORLO, §fﬁ Rt ey %‘ﬁy fﬁgﬁﬁqpﬁﬁ b R 6%1? PR ool ki
opti onal | *& ol ber R Igpb SHBF%dW%BE? PY TREFR Y %&B‘F{lt??ﬁ? pendent | y
sel ect ed f3epR{¥ANPecl ARG cydror ARRFIRIQ0)-NRR !, -C(=0)-C.salkyl or R

25 and wherein 2 hydrogen atoms bound at the same carbon atom are replaced by

Cj.qalkanediyl; C1_6alkyl substituted with hydroxy and a second substituent selected
from cyano, NR°R!?, -C(=0)-NRR"?, -C(=0)-Cy.¢alkyl or R’; C,_salkyloxyC, calkyl
optionally substituted with one or more substituents each independently selected from
cyano, NR’R'?, -C(=0)-NR’R"?, -C(=0)-Csalkyl or R’; C2-galkenyl substituted with

30 one or more substituents each independently selected from halo, cyano, NR9R1°,
-C(=O)—NR9R1°, -C(=0)-Cy¢alkyl or R C2-galkynyl substituted with one or more
substituents each independently selected from halo, cyano, NR°RY, -C(=0)-NR°R!,
-C(=0)-C1alkyl or R”; -C(=N-O-R®)-Cy4alkyl; R” or —X5-R; with R as defined
hereinabove.

35 '

Another interesting group of compounds are those compounds of formula (I), ("), (I’*)
or (I'’”) wherein R? is NHR", NR’R!, -C(=0)-R", C1galkyl substituted with one or



C(=0 -Cl_6al kyl or R7; C2-6al kenyl substituted with one or nore
substituents each 25 i ndependently selected from hal o, cyano, NROR10,

- C(=0) - NR§BDB/0163@( =O) - C1. 6al kyl or R7; C2-6al kynyl subst iPCOtEPd2/08955 one or
nore substituents each independently sel ected from hal o, cyano, NRORILO,
-C(=0 - NR9R10, -C(=0-C1.6al kyl or C(=N-ORs)-Cl_4al kyl; R7 or -X3-R7;
with R9a as defi ned herei nabove. 30 AI d8 interesti ng are those conmpounds of

formila (Lo dublritubits & a&rma#ent@@%&gag o] Qran el o SPRROR Y 20 M
t NROR10
%ge (c):rz gg[ I%e(n Bli(tft ?rtl% lmﬁiftlw é%ﬁweiw% O%ggtrmwtegt?u%%go o

i ndependen Rl 9 0 T kyl
substi t ut e%hy%éﬁbﬁﬁﬁ%%gtémﬁ)é?m Ngtﬁst |Q% ut ejdﬁ%\nﬁ ﬁ yb @ﬁﬁﬁil IGRsecond

subst i t uentidwhergi WW@@?W &f thepame epth Nn@t%WGPPIBP&IdIWI R7 or

- X3-R7. sd\/\a:pgmeahé&@ﬁ @gammtaaeaswth %&ﬁ%ﬁ%{seb&iﬁlﬁﬁhhé}ﬂ sElEASD 3}1
conpounds o OF erein
R3 is RY. t| IP o% Eer ‘intere ﬂ?i ng’ Sﬂreo%?)(:’J alk}?)l Orouhék“%%%%ﬁéré lk%lorrpounds
of fornul aojtionally ubstituté&l ith pneor hbte’ spbsittesns ﬂf&cR?»nd@eﬁbnﬂﬁbdl@dtecBﬁﬂ@ﬁt ituted
Wi th cyanogyah, NRTHP clal( 5-‘0? SRR kyLo) Sy haly sHEY (W Ediken Psrh‘BstltHRH%vﬁH‘

parti cul ar et hyI or propy substituteéed wi ano;
subst i t ut eenagripoIe pRbRGituDEeFash indgpenslenthy w&M@%/iwmshal@s @Y@Qtlﬁﬁ RM ,t h cyano.

Al so am | niGEe R YroE R, gamtypomﬂs:gaﬁﬁkms@s@mmwnmnmr therenul a (1),
(I , 6al kyl substd tute W|th cyano and

) %é?tktléﬁ‘}tg ea@dﬂ@?ﬂﬁ?ﬁt% s@\ket’tﬁd glwl%ﬁd apgs NBAR: |y rE D -NR Ry est | ng

group of c@tpODl-ﬁH,%alhyla)rtRVQs(é(ﬂb@HOﬁm,%al@l ROoruka-R'1L), (1'), (1") or (I"")
wherein R3 is Cl-6al kyl substituted with R7. 15 Still a further interesting

group of conpounds are those conpounds of forrmula (1), (1'), (1l") or (I"")
wher ei n R3Alsg intgyestipgurahoseicomapings of Adrgwlaa), (1), €F éstrn(lhd) whareip Rifis conpounds
%rl e6t lhtl?sle cpm Dﬂﬁ;s@thta‘dqmmmNgfﬂ") 1C(=(=D} NR%‘R"’) 0?(2@ Q. 6£1ky1c9rRW“e|r ein §3fl s

a r ox ond, su sel ected from
cyano o)r/ 6%&%’% ﬁmiu e"?l& (h%r ?ISﬁB gﬁﬁ?ﬁﬁ H?%eé? Wt ¥Bunds of
formul a (Ic)yaan INR R ICX NHQR )C(w@etcejsaikmml R3. 6aille_/1 sylatimtealrwith ,
am nocar bonyl and R teresti fpoup of conpounds
are those r%maél}%stlﬁfeélrsrﬁ?fzg “?‘FBG‘;%%@%SC?‘»‘(C adtn IBFY?I’IQ’R]% Jerein mis 2 or
3 and ‘X1 i €EORBR R H-C(=@EQalkyl oxPand wl@rlém—z hydbogen atdB{sHOuRd at the
parti ar i up of
conpoﬁzlrdt)lds gqu{eéecr 5’@ eﬁ%ga?erehﬁ?@ed ?}deb‘taﬁ(aPe(ﬁ g@ 113%Fﬁ%ubi£§§%th'ﬂ??x%&§ wher ei n
one or nord@d %e@@@%lbﬁfytuaﬂltlse@ﬁeﬂﬁéﬂf@ﬁn@ d{rae&(?@ S, apply :

-C(=0)-C¢alkyl or R7; ; C1.¢alkyloxyC, calkyl optionally substituted with one or more

substituents each independently selected from cyano, NR’R!?, -C(=0)-NR°R,
-C(=0)-C)¢alkyl or R7; C2-ealkenyl substituted with one or more substituents each

25  independently selected from halo, cyano, NRR!, -C(=0)-NR°R, -C(=0)-C,¢alkyl or
R’; C7-galkynyl substituted with one or more substituents each independently selected
from halo, cyano, NR’R'®, -C(=0)-NR°R!?, -C(=0)-C¢alkyl or R’;
-C(=N-0-R%)-Cy4alkyl; R or —X5-R”; with R* as defined hereinabove.

30  Also interesting are those compounds of formula (I), (I’), (I"’) or (I"’”’) wherein R is

Ci.salkyl substituted with one or more substituents each independently selected from
cyano, NRR or R; Co-palkenyl substituted with one or more substituents each

independently selected from cyano, NR°R™® or R’; C1. 6alkyloxyCji-galkyl substituted
with cyano; Cy.salkyl substituted with hydroxy and a second substituent selected from
35 cyanoor R’: -C(=N-O R® )-Ci.4alkyl; R’ or —X3—R7



a) nis at least 1, in particular 1; or n" is O; b) R2 or R2"” is cyano; c)
mis 1, 2 or 3; 35 d) R4 is Cl _6al kyl, especially nethyl; nitro; am no;

hal o; Cl1 walokglaay or R7; e) R3 is R7, NRL3R14, -C(=0) R1PCT/EP02/08953
-CH=N-NH C(=OQ) R16, -C(=O) NBR13, -C(=0O NR13R14, -C(=N-OR)-Cl. 4al kyl,
Cl_6al kyl substituted with cyano, Cl. 6al kyI WD 03/ 016306 PCT/ EP02/ 08953
-18 substituted twice with cyano, Cl 6l kyl substituted with NRORLO,

Cl. 6al kyl n W th
v oxy” and B kel g&&% UGB e Y BBl U BRI IO UEL, 1 e
with cyanoor(@)@ﬁiem issRibst i t ut ed W|th R7, C2-6al kenyl substituted with
cyano, C2-6al kenyl substituted twice with cyano, 5 C2- 6a| kenyl substituted
wi th cyano_and R7, C2-6al kenyl substituted with cyano

- (=0 - C1_%@ll nl}qthere@er@amlv@&rwp ofipppeupds greihess C@gmﬁan%mf faepda IGAT Bal keny!l
subst i t5ut ed”’) vf @1)-WEe=D) |R9®j.@5alk6j251ﬁﬁi1ﬂn€adyht}smm mlpiaﬁd:u\]{urﬂa s41Ry10,

CZGaIkenyI ubtlt ted tw ce vmth alk stituted with
NRORLO: f) ied V%g’%)a“ @ﬁén&m@)}‘ tgyl °f@( flt%‘id Fﬁmapm .10
g) X1i sNHor 02.6aﬂi§enﬁlsubmtm¢dmgmyano %iei-mldkycg cafreafybsubsttucainpiouogmoof fornul a
(ry, (r), (r*) or (1"") are conpounds 1, 25, 84, 133, 152, 179, 233, 239,
247, 248 (see Tables 3, 4 and 5), their N oxides har maceuti cal | y 15
accept abl eAlsgdintitenesting group qﬁmmpmdyaraﬁhqsegomnduryﬁewf éommda(lsdl). ¥ Dsoneri ¢
f orms 10t hese@!) wheregieR&1sal'1 - galbypaibattatediwifiosyemd and R), @) kel epar ed by
reacting an i nterrre&l& e of formula (11) wherein WL is a suitable |eaving
group suchsupstitufedwi ﬁ‘B‘Pén Ralo, triflate, 20 tosylate, mnethylsulfonyl

and the like, with an internediate of fornmula (I111). This reaction can be

f d at. el b~ 1.bl-~1 X
RN 4 ( rry B tpfineitiein GG 8 diSsouhds d o cotholpd I skl 4 w2
(1) AI te‘Pfr@t |)\Y‘élle§i3m3?ﬂ=§ Gbedlkyr ehstitisd withiRbe performed in the presence of

a suitjabl e solvent. Suitable solvents are for exanpl e acetonitrile, an
al cohol, such as for exanple ethanol, 25 2-propanol, Pro panol - HCl ;

N, N- di met h§tH & furter @éﬁrewn&gavmfmomav@év%ﬂr@ﬁwie compounds of formula (I), (),
(") or (I'"") wherein R® is -C(=N-O-R®)-C}_salkyl.

Also an interesting group of compounds are those compounds of formula (I), (I"), (I'")
20  or (") wherein R? is Cy.¢alkyl substituted with hydroxy and a second substituent

selected from cyano or R’.

Also an interesting group of compounds are those compounds of formula (I), (I"), (I’*)
or (I"’*) wherein R? or R* is cyano or aminocarbonyl and R' is hydrogen.

25
Another interesting group of compounds are those compounds of formula (), (I'), (I’*)
or (I'"”") wherein m is 2 or 3 and X is -NR>-, -O-, -C(=0)-, -CH,-, -CHOH-, -S-,
-S(=0),-, in particular wherein X is ~NR’-, or -O-.

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

35 d)R*is Ci.salkyl, especially methyl; nitro; amino; halo; Ci.salkyloxy or R
e) R?is R7, NR"”R"™, -C(=0)R", -CH=N-NH-C(=O)R"®, -C(=0)NHR ",
-C(=O)NR"*R™, -C(=N-OR%)-C_jalkyl, C;.salkyl substituted with cyano, C;.galkyl



met hyl - 2- pyrrolidi none;"' 1, 4-di oxane, propyl eneglycol nononethyl et her.
Preferably the solvent is 2-propanol, 6 N HCL in 2-propanol or
acetoni t rwbae3/oespeci al |y acetonitrile. Optionally, sodi umChyboz/okdsiay be
present. 30 In this and the follow ng preparations, the reaction products
may be isolated fromthe reaction nediymand, if necessary, further
purified accordi ng to nethodol ogi es Wol83/ 016306 PCT/EP02/08953 -19

|1 h
dryatai 1) AP RLonl oo S B R o CREsined g
of formul awith hydehry aichcyRBo.i G.cAlky} wswswrdtwﬁghﬁdrmnwﬁ:l, Cﬂ:—ﬁal 1@>y§cl icor 5
tricyclic @rs‘aﬁiﬁi €. Gﬁfkgﬁ’)xz)t% & lsﬁﬁétﬂutﬁ%?ﬁﬁ dg/anS DY ﬁg@rﬂfl %Slaﬁlté%?gltﬁnd sai d

conmpounds can red by reacting

an inter rre%lr» quy[l)ﬁ‘éhsﬁmt%l Vithpyannerzeakkopyl sr“bé‘i“é?ér‘i‘f@eéﬂl YeB® e | eavi ng
group suc rC{%%lkeﬁ rsusgrﬁﬁréhwltm@h& andrﬂﬂcawkeﬁyl stibs@ituted WRE ¥yabendt hi onet hyl ,

0F 1 or mil 40 M%ﬁe@fr adslinde e mish Pomadad pposCheplientt Bstidited ™! & €
tri (Cl_ 4a|xk1y1h }G(:&D)QHR &R''sOchlkenyltsubktittitgt stithrindm &, shlkeryh sulpstiagehodcof  a
sui tabl e ‘%ﬁlﬁeny Baggﬂ}ye bs&ﬁ;te%{?ﬁ’%l?&gﬁw | adi um

tetrakis(trip Sul e salt, such as for exanpl e

di sodi um c’f&l?ib@ma@@@)di BELAY5Orot L(EDRARE)-CardkansdigeB, and a suitabl e

sol veRyp, s%qgﬂ i@NH 6f oexanpl e di oxane, dinethyl ether, toluene or an
al cohol / wa mxture, e.g. MOH H20O Ra may al so represent hal o, such as

for exarrpl@lziarlﬁhﬁdfog‘?ﬂ‘lnoclvr}ﬁik&h case the reaction is performed in the
presence of 4 4, 4' ,5,5,5'",5 -octanethyl- 2,2'-bi-1, 3, 2- droxaborolane. 1

71 b~ 2) Neysyd RLRa . 1 =b4
T g M Ry Ao Mgt ET
(1) wher ei 152RB79,23R723% 4B 248 (sen T ablesB b end 5), theitbV-oyicks, phermmaceuticyly| i c

sat ur gted n@aﬁr Rfind conpounds
20 be??rg r;IeleS e%bg%tﬁ&(gﬂgy%o?ﬂ%% Q%,)ﬂég‘%gﬁ% %ggee%g?lgés%@&?ceactr ng gﬁ

internedi dhereof  formula (I1V) with an intermediate of formula (M). 1 | 7
1 W 1'' ~4 ~R)n bl-~1 xI N4 RZ)n}, b (,OXI I Y\ 13 + RZH( Y <\ “'a3

In general, compounds of formula (I) can be prepared by reacting an intermediate of
formula (II) wherein W is a suitable leaving group such as, for example, halo, triflate,
20 tosylate, methylsulfonyl and the like, with an intermediate of formula (IT). This

reaction can be performed at elevated temperature.
1

, |
®?), bLT-\ X—H T ) 2
\E:'/ “ 3 4+ t\él \/\> ! ,t}l- _\\ X1 I NY N\/I—%‘l/?’(R n
b T
alz“) St SNPN =y
RNm

1) (1D 0
Alternatively, the above reaction can be performed in the presence of a suitable solvent.
Suitable solvents are for example acetonitrile, an alcohol, such as for example ethanol,
25  2-propanol, 2-propanol-HCI; N,N-dimethylformamide; N,N-dimethylacetamide,1-
methyl-2-pyrrolidinone; 1,4-dioxane, propyleneglycol monomethylether. Preferably
the solvent is 2-propanol, 6 N HCI in 2-propanol or acetonitrile, especially acetonitrile.
Optionally, sodium hydride may be present.

30 Inthis and the following preparations, the reaction products may be isolated from the
reaction medium and, if necessary, further purified according to methodologies



P=az b3=1=b4 / Nb3a b4 aaa (RAM(R)m (VI) (1V) (I-b) Conpounds of
formula (1) wherein R3 represents Cl _6al kyl substituted with cyano, said
R3 bei ng wemsesené ed by Cl_6al kyl -CN and sai d conpounds becChEPBEMIesent ed
by 25 fornmula (1-c), can be prepared by reacting an intermnmedi ate of fornula
(VI'1) wherein VB represents a suitabl e | eavi ng group, such as for exanple,
hal o, e.g. chloro, with a WO 03/016306 1BcT/ EPO2/ 08953 - 20 suitabl e cyani de

| t h d h
o esence. of el p R IR SEHeH T TS AR SR A e Byt e de
or di met higiteatidroanddehroi@htogia®hRl 1 R1 1 Ct-6al kyl N N 4 (R2 )n cyani de

salt bl-I_6xkyl NN4 2 )nb-- X \ ~ 32\ \r b~11 _is b\ ia3 b3:
=b4 N at-a2 b3 _14b4 al-a2 (14) (A4). (VIl) (l-c) 5 Conpounds of formula
(1) wherein R3 represents Cl-6al ky |, substituted with R7; NRIRIO or

C1_6al kyl o%9mppynds ﬁafqrw%ﬂzwh@nﬁtrb% th FERERECNERE 8 maqRayelis; bigyalid oR3 bei ng

repr esent eglichylicGlo@atidihg @ls\lﬂiﬁi rs@id R @eirire & BRYR” NRARAA comp&indsal kyl oxy
optionally, .substit ¥nd bei ng

r epr esent etf! ePfFPﬁ%F‘ggy \(Agfmﬂ})lﬂilﬂrfaﬁg B’fegﬁlgnjdg)éf rB?f(%Irngé‘&“?t ngéhaer er nedi at e

of fornul afo@ﬂllla)(m wherein Wh tepresedts atseitdble Eaving gnoipesucVas, Ifdr; exapﬂpleohallol y in

th |

car bonat o Seys Gt (B e dobeuyh el Bny EXAAR Smeth AR il
such as f ohkeewathmnem&@@@tbhfptof ifcpr@mlach)mequ R* mprGSPn@ta BapnaK OIFQ) n

d - 6al hy! M(U]_ﬁlléylﬁs?anﬁéhepgudhlas &bdtﬁytaﬁ{wﬂle,(m the presence of a suitable catalyst,

such as for example palladium tetrakis(triphenylphosphine), a suitable salt, such as for
example disodium carbonate, dipotassium carbonate, and Cs;COs3, and a suitable
solvent, such as for example dioxane, dimethyl ether, toluene or an alcohol/water
-~ mixture, e.g. MeOH/H,O. R” may also represent halo, such as for example bromo, in
15  which case the reaction is performed in the presence of 4,4,4°,4°,5,5,5’,5-octamethyl-
2,2’-bi-1,3,2- dioxaborolane ‘

2
| X O b= T‘\ —at
-\ T \l/ “ 3 . RLRa t\2 \|/ \“ 3
b3: =b4 ,

3' = 4
b | b (R4)m

) V)
(I-a)
Compounds of formula (I) wherein R3is R’ representing a monocyclic, bicyclic or
tricyclic saturated ring system, said R? being represented by R” and said compounds
20  being represented by formula (I-b), can be prepared by reacting an intermediate of

formula (IV) with an intermediate of formula (VI).
1

1|2 2 ‘
bl_W_z\ X N N\’/—%\4 ®h o T‘\ X1 \4 ®%,
B e - - T
b3:l=b4 Z N a1=a2 b3-|_b4
3 ®
: (VI
(V)

(I-b)
Compounds of formula (I) wherein R? represents Cygalkyl substituted with cyano, said
R? being represented by C_salkyl-CN and said compounds being represented by

25  formula (I-c), can be prepared by reacting an intermediate of formula (VII) wherein W3
represents a suitable leaving group, such as for example, halo, e.g. chloro, with a



30123 b2 QH ~b N al=a2 b3-=b4 1- 2 b3:1=b4 a -a (RA)m((VIII) R4 "'
(V1) (I-d) Conpounds of forrmula (1) wherein R3 represents

- C(=N- O Rep-0G01686é kyl , said 15 conpounds bei ng represent e®dCIEPIDOSINE a
(I-e), can be prepared by reacting an internmediate of fornula (1 X) with an
intermediate of formula (X) in the presence of a suitable solvent, such as
an al cohol e.g. ethanol. Ci- 4a| kyI | " 4al kYl 11 2 RB-ON=CR 1 ROC=C 4

; E) 1b t: 5 3 %\)lgf%larﬁgigglt nu@fioajs Q?q(‘%é cyam(?e3 I. oﬁﬁ 1]9%\@3&}1%6 N t%%rrpoun ds

of formul apl(ese)ncm/néa elutabl%oa‘@pt,@g@m OC%atnIﬁz@N@‘dd!m@ giornRrmidept esents 20
hydr ogen o&mgfhyq dednd R represents hydrogen, Cl_4alkyl or R7, provided

that CR = |mte§ to C2-6al kenyl, said conpoumgds being represented by
formula (I -f)""3 V\D 03/016806 PCT/ EPO2/ 08953 -21 ¢ e pr epayled by reacting
an internedi allean@lf fI\pr L;)awth Saiid khig or er: E ns rgagent of
formul a (XI}: |_} e| e}a(esents for exarrplge _,“( or
(CH3CH2- O) P "’e com‘dm‘ed—a?a\'g rec%rso? of a
phosphor us the praes"ence of a suitabl e &; ][tt S as fabra’ exanple 5

pot assi umte(Rt)m but oxi de, and a suitable solvent, dBch as for exanpl e
tetrahydrofuran. CNC Rc' RR 0-CNN4 (R2)n Cll1 RCI

(Vi (10

5  Compounds of formula (I) wherein R’ representé C1.alkyl substituted with R7; NR°R™
or Cy.alkyloxy optionally substituted with CN, R’ or NR’R'?, said R® being
represented by Cy.salkyl-Q wherein Q represents R’; NR°R' or Ci.salkyloxy optionally
substituted with CN, R’ or NR’R'°, and said compounds being represented by formula
(I-d), can be prepared by reacting an intermediate of formula (VII) with an intermediate

10  of formula (VII), optionally in the presence of a suitable salt, such as for example

dipotassium carbonate, potassium cyanide, potassium iodide, and a suitable solvent,
such as for example acetonitrile.

Q

| Rl
1 6a1ky (I31-6a1ky1 | ®?)

b "\Xl N. N. /—af' n
'“XIU 'R 0 A DR
b3- = \1=,2 b Ifb4 =N a1=a2l
(R“) (VIIT) R

m

(Vi) (1-d)

Compounds of formula (I) wherein R® represents ~C(=N —O—Rs)—C 1-aalkyl, said
15  compounds being represented by formula (I-e), can be prepared by reacting an
intermediate of formula (IX) with an intermediate of formula (X) in the presence of a

suitable solvent, such as an alcohol, e.g. ethanol.

C1-4alkyl
(|31-4a1ky1 R] . I 174 R

0=C Nt 0 T N

Y T SN ¢ # /\ \|/ P
2 Y | Q A + R~—O—NH, —>» b\ Q :

No_ 4 N al=y? I_b ‘7{
6% R4)
R )
(IX)

(I-e)
Compounds of formula () wherein R? represents CR®=CR®-CN wherein R® represents
20  hydrogen or Cy.4alkyl and R® represents hydrogen, C,_4alkyl or R’, provided that
CR®=CR° is limited to Cz.¢alkenyl, said compounds being represented by formula (I-f),



2 bl-1 "Xl \\~", 3 bl-XI ICY, (R)n b2>" - a+ R-CHRCb2 ) -3 a 12
b3 ~-b4 a -a CN b3 1-b41- 2 a-a (RAmMm(R4). (XI) (XII) (I-f) Conpounds
of forrmlwo(OBAie3dd and (1-f-2) as depicted bel ow can be preparenodyys
reacting an internediate of formula (XXXl X) or an appropriate addition
salt thereof, wherein W represents a suitable |eaving group, with

acryl onltrlle or acrylamde in the pre@énce 10 of a suitable palladium

catal yst, a suitabl e base andasut Q n =CHCN & HN %
N VB RS R e o Bttt s SR B xRy MRS T A
N W \ / \Hbdner-EnimeriN re@geﬁ)) of(EPRALX XN, whiekrsifi R) rep&aerttafdrexhrapl@l ng groups in
t he above 3] a@pt al 5 nesyl ate
and the Ilgﬁ%gf ec?g 3\%41( g-@ ‘ﬁ%l?lté&ﬁaﬂ?ﬁ@a d[ﬂ%ﬁ)ég gl(’t)ab(l)% brono. The
pal | adi um Preenrseafa gb@sphm}s Wide dn iomprgesnes 0 2 peitably S@lty@ph ag fRrexaspeor

exanpl §  Relthfuh? terPBokidePsHd R ndthble sBHeR8on2s1ds exbinplcichamaybtusiane
acetone) palladium pall adi um t hi onet hyl phenyl glaxt aram de netal | acycl e and
the like, or R heterogeneous 20 Pd catal yst, suc |as for exanple paI | adi um
on charcoal, ppal | adi um ol net al o%a des, pall adi qm on zeol i jies.

03/ 016306 PEF EP02/ 953N - ® Ierably, the pal d| um cat’pl yst s

het erogeneoj}l y‘él A \1%% pregerabl y pal Pa ﬁ e((gg’/ 0.
Pd/C is a KecoVeraly g.vat akysts i'sRsTapble -a-rr!l’b7el ay ply | i n 157

can be eaS|ﬁ33|'-b$epara ed (fittTfation) fcmomthe I‘té €l14I o it ur liper eby
reduci ng thekbisk of Pd traces in the final prod(lljlf)&l The use of Pd/C al so
avoids the need 5 for |igands, such as for exanple phosphine |Iigands, which
are expensive, toX)c and (Xt ”

Compounds of formula (I-f-1) and (I-f-2) as depicted below can be prepared by reacting

an intermediate of formula (XXXIX) or an appropriate addition salt thereof, wherein
W5 represents a suitable leaving group, with acrylonitrile or acrylamide in the presence
10  of a suitable palladium catalyst, a suitable base and a suitable solvent.

Jogepotiisqsnch

| N
CN
(XXXIX) (1)
CH,=CH-C(=O)NH,
Jé[U — LY Q
| N
0=0)
(XKXIX) In, (-2)

Suitable leaving groups in the above reaction are for example halo, triflate, tosylate,
15  mesylate and the like. Preferably, W3 is halo, more particularly iodo or bromo.

The palladium (Pd) catalyst may be a homogeneous Pd catalyst, such as for example

Pd(OAc),, PdCl,, Pd(PPh,),, Pd(PPh,),Cl,, bis(dibenzylidene acetone) palladium,

palladium thiomethylphenylglutaramide metallacycle and the like, or a heterogeneous
20  Pdcatalyst, such as for example palladium on charcoal, palladium on metal oxides,

palladium on zeolites.



contam nants of the synthesized products. Suitable bases in the above
reaction are for exanple sodium acetate, potassium acetate,

N, N- di et WwbeaBlhaiseéri ne, sodi um hydr ogencar bonat e, sodi um hydrmpoziessahd t he
| i ke. 10 Suitable solvents in the above reaction are for exanple
acetonitrile, N,N dinethylacetam de, an ionic liquid e.g. [bm n]PF6,

N, N- di net hyl f or mram de, water, tet rahy&?nf uran, di net hyl sul phoxi de,

1- net hyl Dy I I|d|n and t,h f ) wh [
Ra 1 ept o bR ISPl G %Fﬁgroggneoa%?%é‘%%ﬁt PP RB DY Rer
represent i Maﬂth@E@W@ is a reyraldg cafalyrly Is stahle myd relaivelY conpounds
bei ng r eprigsgRhsive.blt chiobéredsily cépagited (flration) firoepthe @eackipn heiawid thgrebyn

i nter medi g tegu&ﬁ(%ﬁugmloﬁPg)&ac P\ﬁﬁéﬁaﬁ‘?rddﬂéterT‘H%Qis@BFP@k 4196 Mcfs thehddd) 1 n

t he presen Ssui t or,_ ex | e. an cohol and an

al cohoPat el°r Bgjds, rFé‘P]PI% ex%PlﬁrPg‘omen}ﬁaE?%éWﬂ)‘fhaatrg ex Slvﬁctoﬁc ad _ Ry -
CR \N N~~ R—ontﬂnnnants mthNSNthwedFQQducb b3+ HGCGRC o0ob2'o I %3 [/ 1-2

is b3=1=64 11 a -a CN b3=1 ---b4 / N al=a2 (RA)Ym(RA)m(XI-a) (X I 1)
(1-9) nggunds of formula (1) wherein R3 represents CH=C(CN) - CH2-CN, said
conpounds Btahly baggsria dkapboye WCF%‘? fGIfer xpmple Soé‘&‘r‘in B@tﬁ?@%%%nweﬁa@act i ng

an i nt er ngdi-gt@yRihdnammie, sodivthhyliroseiidartdmbidt sovéth hiytiroixide and thdekepr esence
of 25 rlbutylphosphlne and a suitable solvent, such as for exanple

tetratVdrof uran. WO 03/ 016306 PCT/ EP02/ 08953 -23 NCON HRL IIIHRL | 4
(R2) CN bXduitdbleadlveRts)in theGibbve yedttidinar2 forleR ainple-acetionittile, N CH=CH - - b2 \ >

a dimethylacetamide, an ionic liquid e.g. [bmim]PF,, N,N-dimethylformamide, water,
tetrahydrofuran, dimethylsulphoxide, 1-methyl-2-pyrrolidinone and the like.

15  Compounds of formula (I) wherein R? represents CR°=CR® -CN with R® being as
defined hereinabove and R®” representing NR°R', -C(=0)-NR’R"?, -C(=0)-C.qalkyl
or R’, said compounds being represented by formula (I-g), can be prepared by reacting
an intermediate of formula (XI-a) with an intermediate of formula (XIII) in the presence
of a suitable solvent, such as for example an alcohol and an alcoholate, e.g. methanol

20 | and sodium ethanolate.

N
[ C—Rc
X R | [ R!
O—T N 7 ®n bt TRCX N A 4 ®RY
X1 Y SN ” n A N2 o
INTT F o = T
— /
b3=|=b4 2 W=, , CN b3:|fb4 =N =2
(Xl-a) )

Compounds of formula (I) wherein R® represents CH=C(CN)-CH,-CN, said
compounds being represented by formula (I-h), can be prepared by reacting an
intermediate of formula (XI-b) with 2-butenedinitrile in the presence of

25  tributylphosphine and a suitable solvent, such as for example tetrahydrofuran.



b3- =b4 al=a2 NC b3-14). ICY, al=a2 (14)m (R )m(XI-b) (1-h) Conpounds of
formula (1) wherein R3 represents CH=C(CN) 2, said conpounds bei ng
representwo obpid3oé nul a (1-h'), can be prepared by reacti n@CarEP2os9s3redi at e
of formula (Xl -b) wth propanedinitrile in the presence of a suitable
base, such as for exanple 5 piperidine, and a suitable solvent, such as for

exanpl e an al cohol, e.g. ethanol and t% like. NOA /CNR | 1 ICHRL O 1
CNN4(R2nb1-+--\ XNNad (RR)n b ~j X1 | 3 +,C2 b\ ~j 11Y;a3
N al.a2 NC "'CN 3--1--b4 1- 2 \3- =b4 b -a b (14)E(R4)m(XI-b) (I-h")

Compounds of fornula (1) wherein R3 represents - CH2- CN, said conpounds

bei ng repres nt ed by fORh'ul a (l-i), can be prepar by reacgli ng an

i nt ermedi a1=ecof 10 gor X4 - @?)nvm th CH3CN i pr senge of @ (§25| tabl e
nt\’_(_ as for jx/arrpl e e

pr ot on- abstpf-

presence Q,F a ui ab su str e for/q"he ro oﬁ\ t ac ng enxa for
exanpl e N- _[;net hy hyI) Q‘ﬁropanaﬁ‘ﬁ ne, and inb t| ence of=a4a suitable
sol vent, sugﬁ) as for exanpl e tetrahydrofuran. CNR)H Rl o2 1 O=C N 4 (R2) n

CHO—IRblI-~X%b1I-~X1NN4(R2)n %b2 ~~1 N\ / + CH3 CNOb- ~> 1
(/' Db3-1=b4 al ahp-1=b4 al=a- (RA)m (R4) (X -b) (I (| 15 Conpounds of
formula (1) wherein R3 represents CRc' =CR-hal o wherein represents

hydr ogen Glon(buddd ¢fyfbrraria (Rwheespx B%m@emyd}fbgﬁﬁ?N)ﬂﬁaﬂaomums Rmg provi ded
t hat rzf&eh%dlbkl%ﬁrﬁﬂa % 208k pR¥ed b3 A AL HPAKGARRE! HiFohRPREsent ed

by formul
-b) w1th propanedinitrile in the presence of a suitable base, such as for example

(

5  piperidine, and a suitable solvent, such as for example an alcohol, e.g. ethanol and the

like.
N CN
/
H C\C
| 1|{1 ey R!
o=C 4 R) | 2
Nel _Ne /j— n I s ®)
4 /\> | < 2ot com, —_ bf % | < <€
\ H N al==4> NC “CN b3=|=b4 ZN a1=a2,
o5 ‘ ®Y
R m
(XI-b)

(I-h)
Compounds of formula (I) wherein R? represents -CHOH-CH,-CN, said compounds
being represented by formula (I-i), can be prepared by reacting an intermediate of

10  formula (XI-b) with CH3-CN in the presence of a suitable proton-abstracting agent,
such as for example butyl lithium, in the presence of a suitable substrate for the proton-
abstracting agent, for example N-(1-methylethyl)-2-propanamine, and in the presence of
‘a suitable solvent, such as for example tetrahydrofuran.

| ?N

H Rl CH,

o=C N I!I a:; ®*), (':HOH 1|{1 )
/ 1

Pl |'> I | Y * \“a3 }B-I—yxl N\ N\ 5{? R
N O R i d D RS
b= aa | bE[Zt NN 1=y

®m ®Ym

(XI-b)
(I-0)

15  Compounds of formula (I) wherein R? represents CR®=CR"-halo wherein R® represents
hydrogen or C;.salkyl and R represents hydrogen, C_4alkyl or R’, provided that
CR®=CR° is limited to Cj.¢alkenyl, said compounds being represented by formula (I-j),



WO 03/ 016306 PCT/ EP02/ 08953 -24 can be prepared by reacting an

i nternmedi ate of formula (XI) with a Wttig or Horner-Emons reagent of
formul a (WDlo3)p1e3vkerein Rb- represents for exanple (PhenpCxr3Pe2/08353 or
(CH3CH2-O) 2P(=0) -, which can be considered as a suitable precursor of a
phosphorus ylide, in the presence of nBHLI, and a suitable solvent, such 5
as for exanple tetrahydrofuran. halo i CR RII RL 0=CNN4 (R2)n CR

1= 21 | o Sopyepephis Y iehorb R seediyt o BB Ram A Wil o, 7 (T
Corrpounds HéorneoEmmensregenhesifeinmlREXHopwberein B - CRueeRts-fhadxample h R bei ng as
def i ned hqpﬁt@f*ﬁgvma&d@?gﬂ&éﬁpﬁe Hiffcddbe JNRSHLR 3 g(sm@bié\'RgRlo

C(=0 -Cl _ga r el ng_represente rmula (I-Kk),
can be 10 BPEBMr e aRosRhgEs; Mlﬂée’dﬁ th%@fé?%‘%ﬁ)%@%ﬂéf arfdy sHifah e(sxlveal) syght h an

I nt er ngdi agsqopéxai@]mgt@hydrb’fukdﬁ a) in the presence of a Horner-Emmons
reagent such as for exanple (CH3CH2-0O) 2P(=0) - ,haBBulLi ,

1,1, 1-trinet I-N-(trlmethyIsHyI) si l anam ne, ang.a sui tabl e sol vent

such as for qxarrple tetr hydrofuran halo Cm | g 11 c R R|R1 0= C N 4 (R)n 1

CR bl-11 X85 N R% / t a3 + b 2 2C1 b \pa Rz\) 3
b3= =b4 aa,, '} = 4 a2b(l 4)m(R42'3 (
1—2

\|/ 14
b3' Hato b |=0* [/

(R4)m (R4>m

N\f'fm.;:.

(XI) (xir)
(I-§)
Compounds of formula (I) wherein R® represents CR°=CR®"-halo with R°® being as
defined hereinabove and R®” representing CN, NR°R!®, -C(=O)-NR9R10,
-C(=0)-Cy.¢alkyl or R, said compounds being represented by formula (I-k), can be
10  prepared by reacting an intermediate of formula (XI-a) with an intermediate of formula
(XIII-a) in the presence of a Horner-Emmons reagent such as for example
(CH3CH;-0),P(=0)-Cl, nBulLi, 1,1,1-trimethyl-N-(trimethylsilyl)-silanamine, and a
suitable solvent, such as for example tetrahydrofuran.

}Ilalo
RC c-—-R°’"
CRc
O—(I: ® |'\ X1 ®)p
b2 1 -\ XIU \\ 3 + H2(|:_RC U “ 3
b3' =p* 2! 2 halo b3- =p* a1=a7
(R“)m R4)m

. (XIIr)
(Xl1-a) ()

15 Compounds of formula (I) wherein R® represents CH=C(Br),, said compounds being
represented by formula (I-1), can be prepared by reacting an intermediate of formula
(XVII) with CBry, in the presence of a suitable catalyst salt, such as for example
(CuCl),, and in the presencé of a suitable base, such as for example NHj3, and a suitable
solvent, such as for example dimethylsulfoxide.



(XI-a) (Xt 1 1") (I-k) 15 Conpounds of forrmula (I) wherein R3 represents
CH=C(Br)2, said conmpounds being represented by formula (1-1), can be
prepar ed WQ Bo&sbé ng an i nternediate of formula (XVIII1) WCTHEPCB0SY53in the
presence of a suitable catalyst salt, such as for exanple (CuCl)2, and in
t he presence of a suitable base, such as for exanple NH3, and a suitable
sol vent, such as for exanpl e dinethyl s8PT oxi de. WD 03/ 016306 PCT/ EP02/ 08953
-25 Br Ne2 1 UBr 11 RRL CHI NN4(R2)n1CH;rI 4 (RZ 2~1 ;XI \ \~ 3 +
CBr, b ~~jX1 IQ4 1.1a)n bl 4b >/N1- 2 b3--b¥ a -a 63=1=b4 al=a2
(RA)mM (R4)m FII) (I'-g1) Conpounds of forrrula( Fi’) can be prepared by
reacting an ilht er med at e] of forr&da (XIV) with %\2 =S in tpe presen;e of a
Xl

sui tabl e soHe\ a\ | e di oxane. /zl 20
y--,\ NRL% =CIMNN 4 @® ‘,b’X1+~ CBrj t béé}BPa~ 3 (R n < a b3 1
b4 / al=a2\Q;_Yd =64 Ml==2a 1=2 (R4)m (R4)?;n rrpounds

of formul a (_)bn) can be prepared by reacting an (tRf');lerrredl ate of tormul a
(XV) with an |"hterned| ate of forrmula (XVI) in the presence of a suitable
sol vent, such as( ﬁ)r exarrpl e an al cohol or an al cohol ate, e.g. ethanol or
sodi um rret hanol at -Cl-6alkyl RON\ R1 (1)

Compounds of formula (I-m) can be prepared by reacting an intermediate of formula
(XIV) with C1,C=S in the presence of a suitable solvent, such as for example dioxane.

HS.
NH :‘I\\I
NH— 2 ‘
o—-<|: & OYN R!
4 n ‘ | 2
1 a\ S 1. 4 (R
I—\x1 \|/ A . R R L
Fr AT T
/
b3- _b4 Cl Cl b3=|fb4 ~N \1=,2
R4)m R

(XIV)
(1-m)

5 . Compounds of formula (I-n) can be prepared by reacting an intermediate of formula
(XV) with an intermediate of formula (XVI) in the presence of a suitable solvent, such
as for example an alcohol or an alcoholate, e.g. ethanol or sodium methanolate.

d \(\ -~
?_Cl 631ky1

2
OTf_\ %, R . @,
T s X e
b3' - a1-=a2 b3' 1— 7,
(R“)m (R“)m
(V) (XVI) ()

‘Compounds of formula (I) wherein R? represents Ca.salkenyl substituted with

10 C(=0)NR’R' and optionally further substituted with cyano, said compounds being
represented by formula (I-o) wherein C, galkenyl’ represents Cz.galkenyl optionally
substituted with cyano, can be prepared by reacting an intermediate of formula (XXIX)
with an intermediate of formula (XXX) in the presence of hydroxybenzotriazole and
ethyldimethylaminopropyl carbodiimide and a suitable solvent, such as for example

15  methylene chloride or tetrahydrofuran, and optionally in the presence of a suitable base,
such as for example N,N-diethylethanamine, NH4OH and the like.



li XI M~-ar4 (R2) NWOH by--,\ XI NN4 (R2)n | / Nal=a2 / V NH2 \ 3
b3=1=b4 b "1=b 4 a -a- (RA)YM(RA)m (XV) (XVI) (I-n) Conpounds of fornula
(1) wher ewp iBB143epr esents C2_6al kenyl substituted with 10PCrABYMORI0 and
optionally further substituted with cyano, said conpounds being
represented by fornula (1-0) wherein C2 _6al kenyl' represents C2_6al kenyl
optionally substituted with cyano, cam®be prepared by reacting an
intermediate of formula (XXIX) wth an internedi ate_gqf of ormula (XXX) in
the presence of hydroxybenzotriazole and ethyldinet am nopr opyl

car bodi i m de@aﬁ a suitapl e solvent, such as for &%8¢ple 15 rretgyl ene
chloride or tletr an, and pptlonallylnthe egenge of R swtable
base, suc Ce G/O‘Fé‘t hyl et hanam ne, N:{f(.ﬁ];d a}ﬁ hé | ]

03/ 016306 P /\ 226 WRIR10 NWR&—»—C 1% 6§1~ enyl \51 (Rz)
C2- 6al keny¥ i Hi-1 1=xgz CY N~-4 (Rz b2°3L
b2\>\a3b§'1' al-az b3 _1=b4 b | al=az (4)=b m( _l?n( (X)@()_(I-O)
Conpounds of(Rf)'ermJI a (1) wherein R3 represents -C(= NR13R14 or

- C(=0) NHR13, SaI§< grrpounds bei ng regxggented by fornmula (I-p-1) and
(I-p-2) can be prepared by reacting an iInternediate of fp(g)rrula (XXXI') with

an internediate of formula ( XXXII-]B) 5 or XXXIIMQl n the presence of
hydr oxyberfzempeends o€ famyladryhereiveR higprermibrr G Far BodE(GRNERNd a

sui tabl e s@iv&dth o@@@&lﬁrép%seﬁééﬂ?kﬁiﬁiﬁi - en@dgnb ) cde be repared by

for Zi‘éﬂ{)?’rfs%tf‘u%@%ﬂ%pﬁ%é%’ AEfeaheCCR R BT i cepesie ) FoRoy CRRRIRD” "

or (XXX]I 2) in the presence of hydroxybenzotriazole and ethyldimethylaminopropyl

carbodiimide and a suitable solvent, such as for example methylene chloride or
tetrahydrofuran, and optionally in the presence of a suitable base, such as for example

N,N—diethylethanamine.
COOH J_— ®3,
Xl \|/ \\“ 3 "\ Xl ( )n
%+ NR1SR! — \r ‘\ ;
b3' "b4 = b3' ‘b4 1—- o2
(R“*),,[1 ' (R4)m
OXXly (XXXI1-1)
: : (I-p-1)
NHR'?
R! —
(|JOOH N 1!1 4 R, —r 1|‘1 .
bl-| X %|/ 7% Pl X1 Ny Na =2t R
5/ \/\ i} | QX ‘I/ NHR13 — /\> I Y // \‘\/3
LY Y ZN =2 N\ g N Q A
b3=|=b4 b 'Ifb ‘ Z a1=42
RN ' Ry
‘ (I-p-2)

10  Compounds of formula (I) wherein R? represents CH=N-NH-C(=0)-R", said
compounds being represented by formula (I-q), can be prepared by reacting an
intermediate of formula (XI-b) with an intermediate of formula (XXXIII) in the
presence of a suitable solvent, such as for example methylene chloride and an alcohol,

e.g. methanol, ethanol and the like.



bl -XI M-a,, 3 13 14 bl-~1~Xi 4 (RR)n bzl ,a+NRR- Mbz ~>1CY, N
b3:1-b4 al=az b3:1=b4 al-a2 (R4) (RAYM (XXXI') (XXXI'1-1) (I-p-1) NHR13 1
COOH R O=wDoRio163b6 4 (Rz)n 1 bl ~ X\ (1 . ~ 3 13 b1l-1X1 NP€akP(2/BI9sy ~~ Y a
+ NHR bz ~> 1 Y b3- 1 b4 Na=a- ba 3:1=b4 / N 1=z (RA)m (RA) m (XXXl)
(XXXI'1-2) (I-p-2) 10 Conmpounds of fornula (1) wherein R3 represents

CH=N-NH- C(=0O) - R16, said conpounds bei‘%’ represented by fornmula (I-q), can
be prepared by reacting an internediate of formula (Xheb) WwWth an
intermediate of formula (XXXII1) in the presence of sui t abl e sol vent,
such as for exanple nmethylene chloride and an al cohol C='eog met hanol ,

et hanol and IHhe i ke. 03/016306 PCT/ EPO2/ 08953 N% £0 H R ] NH
R 01C N —c 4 (R2)n b1 I 3 2" + 2TNi =3 (A3- b4 aI RaC—O 4( R4)m 116

(R )m(XI ounds of for Mﬂr';&i NS\a
represents bﬁnds b Rg-NHr -2 by or { can
be prepare _y re tl:hyl ation of %n_or nt | esBf fopm)t a (XXXIV)

W th forrralbd‘F?yde in the presence of a sqltabl e ﬁz“gnat al yst, such as for
exanpl e a si¥tmbl e acid, i.e. acetic aci&‘and the Iike, pal I adi um on
charcoal , Raney 'I el, and in the presence of a suitable reductive agent,
such as for exaPi® sodi um cyanobor ot de or H2, ardga suitable sol vent,

such as f %onel}ﬁ(c%ln%s of fo%r(r:l%i o tﬁe'rc'n% l?é‘preRs]éntszNMI%'ﬁ)sgld compounds being
| represented by formula (I-r), can be prepared by reductive methylation of an
intermediate of formula (XXXIV) with formaldehyde in the presence of a suitable
5 catalyst, such as for example a suitable acid, i.e. acetic acid and the like, palladium on
charcoal, Raney Nickel, and in the presence of a suitable reductive agent, such as for

example sodium cyanoborohydride or Hy, and a suitable solvent, such as for example

acetonitrile.
Rl r
N(CH3)2
NH, Nk ®; Pl
. /_ '\ X1
/ .

X, 4> N \i=p? b3'|'b4 a1=a°
= | ®"

R )

(XXXIV)

(I-r)

10  Compounds of formula (I) wherein R? represents pyrrolyl, said compounds being
represented by formula (I-s), can be prepared by reacting an intermediate.of formula
(XXXIV) with 2,5- dlmethoxytetrahydrofuran in the presence of a suitable acid, such as
for example acetic acid.
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R ®Mn

(XXXIV)
(I-s)

15 Compounds of formula (I) wherein R® represents CH=CH-R’, said compounds being
represented by formula (I-t), can be prepared by reacting an intermediate of formula
(XXXYV) (Ph indicates phenyl) with an intermediate of formula (XXXVI) in the

presence of nBuLi and a suitable solvent, such as for example tetrahydrofuran.
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Conmpoundswofo3foinul a (1) wherein R3 represents pyrrolyl, ®ar®royogst
bei ng represented by formula (l1-s), can be prepared by reacting an

intermediate of formula (XXXIV) with 2

5-di et hoxyt et rahydr of uran i
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The compounds of formula (I) may further be prepared by converting compounds of
formula (I) into each other according to art-known group transformation reactions.

The compounds of formula (I) may be converted to the corresponding N-oxide forms
following art-known procedures for converting a trivalent nitrogen into its N-oxide
form. Said N-oxidation reaction may generally be carried out by reacting the starting

* material of formula (I) with an appropriate organic or inorganic peroxide. Appropriate

inorganic peroxides comprise, for example, hydrogen peroxide, alkali metal or earth
alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; appropriate
organic peroxides may comprise peroxy acids such as, for example, benzenecarboper-
oxoic acid or halo substituted benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarbo-
peroxoic acid, p;:roxoalkanoic acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.g.
tert.butyl hydro-peroxide. Suitable solvents are, for example, water, lJower alcohols,
e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones, e.g. 2-butanone,

halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such solvents.

For instance, a compound of formula (I) wherein R? comprises cyano, can be converted
into a compound of formula (I) wherein R? comprises aminocarbonyl, by reaction with
HCOOH, in the presence of a suitable acid, such as hydrochloric acid. A compound of
formula (I) wherein R comprises cyano, can also further be converted into a compound
of formula (I) wherein R comprises tetrazolyl, by reaction with sodium azide in the
presence of ammonium chloride and N, N -dimethylacetamide.

Compounds of formula (I) wherein R comprises aminocarbonyl, can be converted into
a compound of formula (I) wherein R? comprises cyano, in the presence of a suitable
dehydrating agent. The dehydration can be performed according to methodologies
well-known to the person skilled in the art, such as the ones disclosed in
“Comprehensive Organic Transformations. A guide to functional group preparations”
by Richard C. Larock, John Wiley & Sons, Inc, 1999, p 1983-1985, which is
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tricyclic saturated, partially saturated or aromatic heterocycle substituted with formyl

can be converted into compounds of formula (I) wherein R? represents a monocyclic,
bicyclic or tricyclic saturated, partially saturated or aromatic carbocycle or a
monocyclic, bicyclic or tricyclic saturated, partially saturated or aromatic heterocycle
30  substituted with CH(=N-O-R®) by reaction with NH,OR® in the presence of a suitable
base, such as for example sodium hydroxide and a suitable solvent, such as for example
an alcohol, e.g. ethanol and the like. Compounds of formula (I) wherein R represents a
monocyclic, bicyclic or tricyclic saturated, partially saturated or aromatic carbocycle or
a monocyclic, bicyclic or tricyclic saturated, partially saturated or aromatic heterocycle
35  substituted with CH(=N-O-R®) can be converted into a compound of formula (I)
wherein R® represents a monocyclic, bicyclic or tricyclic saturated, partially saturated or
aromatic carbocycle or a monocyclic, bicyclic or tricyclic saturated, partially saturated
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diastereomeric salts or compounds into the corresponding enantiomers. Pure
stereochemically isomeric forms may also be obtained from the pure stereochemically
isomeric forms of the appropriate intermediates and starting materials, provided that the
intervening reactions occur stereospecifically.
30

" An alternative manner of separating the enantiomeric forms of the compounds of
formula (I) and intermediates involves liquid chromatography, in particular liquid
chromatography using a chiral stationary phase.

35  Some of the intermediates and starting materials are known compounds and may be
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15  Intermediates of formula (III’-a) as depicted below can be prepared from an
 intermediate of formula (XX) wherein R® represents C; galkenyl substituted with CN,
said intermediate being represented by formula (XX-a), in the presence of ZnCl, and in
the presence of a suitable C;.4alkyl-OH, such as for example ethanol. |

Il
CN cll—o—cl-4a1ky1
C,-galkenyl . Co-galkenyl
;31- -\yN—_\ b= '\yNHz
{9 = — X%
\ L
b3:|=b4 I b3-|-zb4
Ry Ry
(XX-2a) (Ir-a)

20  Intermediates of formula (III-b-1) and (III-b-2) as depicted below can be prepared by
reacting an intermediate of formula (XLI) or an appropriate acid addition salt thereof,



al cohol, for exanple ethanol. R3 R3 bl-11 N=\ bl+,,\ NH2 b2 ~j N b2 b3_I
b4 | b3=1=b4 (RA)YM (RA)MO (lIll-a) 15 Internediates of formula (lI1l1'-a) as
depi ct ed weloemeean be prepared froman internedi ate of f@CTHEHPA2/($K)
wherein R3 represents C2_6al kenyl substituted with CN, said internediate
bei ng represented by formula (XX-a), in_the presence of ZnCl2 and in the
presence of a sui tabl e Cl1-4al kyl - OH, sﬁ%‘n as for exarrpl e et hanol . CN

C- O C1- 4al | k I - Kk I b2
3. 104 b3 "L YREP R F ST e ROY protraicsSmtorlide ekt 1 By .
(1'11-b-1) mestnéd ofla snitdhlegmllddipnchtyshel soitalda baseangdraspiiatddsdlyents eact i ng an

I nternmedi ate dfs formul a (XLI) ocHam-@ppropriate acid addition salt thereof,
WO 03/ 016306 PCT/ ERBRLO8@33 -32 wherein Wb represents a suitable | eaving

group, with @ onitrile or a am'de in the presence of a suitable
pal I adi um cakga t, a suitabl ¢ $e and a suitable solvent. W CH=CH CN
CH2=CH- CN “NHY'NH2 ( XLI) (1K -DBYyI) SW6 CH=CH C(=O) NH2 CH2=CH C(=0) NH2 NH2
NH2  (XL1) (114g.b-2) 5 Swtable eavi ng groups in the above reaction are

for exanple halo2 triflate, tosylate, nesylate and the like. Preferably,
W5 is halo, e preferably |odo or bronmo. The pall adium (Pd) catal yst may
be a honobgen s Pd catal yst, HEHeh as for exanple Pd(OAc)21 PdCl21

Pd( PPh3 41 Pd 5h3 2C12, bis(di GFORSe acet one al |l adi u
( ) ( I-? =CH- C( O)NHg ilﬂ ) P m

(XL ‘ (l1-b-2)
5  Suitable leaving groups in the above reaction are for example halo, triflate, tosylate,
mesylate and the like. Preferably, W is halo, more preferably iodo or bromo.

The palladium (Pd) catalyst may be a homogeneous Pd catalyst, such as for example
Pd(OAc),, PACl,, Pd(PPh,),, Pd(PPh,),Cl,, bis(dibenzylidene acetone) palladium,

10 = palladium thiomethylphenylglutaramide metallacycle and the like, or a heterogeneous
Pd catalyst, such as for example palladium on charcoal, palladium on metal oxides,

palladium on zeolites.
Preferably, the palladium catalyst is a heterogeneous Pd catalyst, more preferably
palladium on charcoal (Pd/C). Pd/C is a recoverable catalyst, is stable and relatively

15 inexpensive. It can be easily separated (filtration) from the reaction mixture thereby
reducing the risk of Pd traces in the final product. The use of Pd/C also avoids the need
for ligands, such as for example phosphine ligands, which are expensive, toxic and
contaminants of the synthesized products.

20  Suitable bases in the above reaction are for example sodium acetate, potassium acetate,
N,N-diethylethanamine, sodium hydrogencarbonate, sodium hydroxide and the like.

Suitable solvents in the above reaction are for example acetonitrile, N,N-
dimethylacetamide, an ionic liquid e.g. [bmim]PF,, N,N-dimethylformamide, water,
25  tetrahydrofuran, dimethylsulphoxide, 1-methyl-2-pyrrolidinone and the like.



10 pal | adi um t hi onet hyl phenyl gl ut aram de netal |l acycle and the like, or a
het erogeneous Pd catal yst, such as for exanple pall adi umon charcoal,

pal | adi unworosfed3aé oxi des, palladiumon zeolites. ' PreferahBro2/od963

pal | adi um catal yst is a heterogeneous Pd catal yst, nore preferably

pal | adi um on charcoal (Pd/C). Pd/Cis a_recoverable catalyst, is stable and
relatively 15 inexpensive. It can be vasi | y separated (filtration) from
the reactign mxture.thereby _reducing the ri . ' e final

pr oduct . Tﬁ'éerﬁg‘iiatgf Oﬁﬁ‘?‘@‘lgﬁ 'bég)o?aﬂggtcﬂ%verﬁ%g?i‘hog Iérnﬁfg‘rll%%%gggf g’%g&ﬂas f or
exanpl e ph@Hibhl)rie the grasenss ofvh switablr dehpckpinsageat. Thexdehydration cambeani nant s of
t he synt hesi : J é i i e for
exanpl e so |rﬁ0§188(£é%g’?dei , gboolt%gtshsg ?31%§§§??§§n tﬁfﬁﬂﬁr%?%ﬁleep Egﬁ%ﬁ%@hs odi um
hydr ogenc asssbeienes disshsediin Hyermpsehensivg{rseme Traneformations: obiEidgéP vent s in the

above reeactineibrdl ol pr he’ BERICANAC. TlafockNIdn WiIBRBNYbRCREAIYIYEp an
ionic liquid e.%. [R’E M PF6, NN- mathg/lformamzéi wat er, . 25

t et r ahydr ot 3PS5 gy nl’ SOPRFRS ein 5 FRLeTRYgC: -lgfﬁ%ﬁlfltﬁb}?orﬁ%ge&ﬁcf“ﬁ he |ike.
WO 03/ 01638funfReaté EnGal D8 Rénce; Sidh lag f@ermdpletSICIO HOSOMNH A SO NAD,2) can be

ted | i i | < b- i f
Som obt o MADGSSOLBEE IR, B4 Pt 181 T PO, Sq O ST, ofehBSIBIIREECE, O B
met hodol og(E©),ReP(OENe (i) FLL, Behpeod G2-dioxhpledpholanes @,2a3-trichkued.2-as t he

ol o OP(C | _ 62 trchiue2 as th
oS o) @l 11,2 BIRDROGRSIHE @F??E’é’?a%3@%%?%%@)0@?51%1“?‘2&%%8ns,
nc. 1009, CROG0EE CIERMeykhe oG (GROPpEr SLER T rie 2 S ihidrariire.

Di fferent ﬁiakﬁlammma%,emsme),mwgqﬁﬁm rendahéllikef &1 ecreageatsch as for
o) CNSCPNEt 3,  PhS02Cl, Tsd, P20k,

le SQC 2.. 2NHZ. . C1SC2N o0
XA e SO e BN P S Bopu LB RGN, Phs02dl - TG, P

2-chl oro-1, 3, 2- di oxaphosphol ane, '2,2,2-trichloro-2,2 10

5 v I VB B R e o
2, 4, 6- t ri céseribedheimboye.isaid ntermegietes picg spresepict b SormulaZSKHp.xpa be i Al Ha

and the | iiﬁ%?ar@d frotalt® ihRAAEMER of Fosiu@s IXI) Btk RBEH dnCdtkéiedabsvd A epor at ed

herein as reference. 15 Internedi ates of fornula (XX) wherein R3 represents
CRc' =CRc- @Jemrﬁtw%aawanﬂﬁuag 0%2} @'&j her ei nabove, said internediates

bei ng represented by formula (XX-b), can|BIe prepared froman internedi ate
of formula (XX¥) by the reaction descri b&8°above for the preparation of a
compound of flormula (1-f). CN CRc Tc Rgr® ~ Rb CHRc bl

o= 1
bRy, N=N
PN T e S
X : T CN Sazl=p
b ®9n
R
o Xil) (XX-b)

20  Intermediates of formula (XXI) can be prepared by oxidation of an intermediate of
formula (XXII) in the presence of a suitable oxidizing agent, such as for example
KMnOy, in the presence of a suitable solvent, such as for example methylene chloride
and tris[2-(2-methoxyethoxy)ethyl]amine.

K T
HO—CH o=
i -
) I'\}N—'\ oxidation ); |}N—\
b2 A\ Ne— b2 \ N=——
\ — N7 |
b%=|=b* B
Ry ®m
(XXI1) (XX1)

25  Intermediates of formula (XXI) wherein R is H, said intermediates being represented
by formula (XXI-a), can also be prepared by reacting an intermediate of formula



N~-~~1+CNb3:1_b4 b3=l=b4 1 RA (RAAM(OM (Xl 1) (XX-b) (XXI) 20
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I nt er medi aP\es (‘)f formula ( I)b th ein Rc represents Cl_4al kyl, said

i nt er medi athét‘,"b bei ng repr esente gy forrmula (XXl l1-a), can be prepared by
reacting an ®heermedi ate of for Rka (XXI'I'1) wth an internedi ate of

formul a (XXIq\%/& in the presence of nBuLi and in the presence of a suitable
sol vent, suck*H% for exanple tetpﬁﬂﬁbrofuran WL OH b-1-,Ne\ NHi

C- C1- 431kyrhtermediates of formula (XXII) wherein R® represents Cy_4alkyl, said intermediates
being represented by formula (XXII-a), can be prepared by reacting an intermediate of
formula (XXIII) with an intermediate of formula (XXIV) in the presence of nBuLi and

in the presence of a suitable solvent, such as for example tetrahydrofuran.
- OH

1
b= l'\ N—\ H—(I:—c1-4a1ky1
b2 b=} N
b3-|-b4 7 cray—ceon  — » d% e
®Hp })3=|_-_b4
(XX (XXIV) St
(XXlI-a)

10  Intermediates of formula (XI) can be prepared by reacting an intermediate of formula
(XXV) with an intermediate of formula (II), optionally in the presence of a suitable
base, such as for example 1-methyl-pyrrolidin-2-one, or a suitable acid, such as for

example hydrochloric acid.
R° o
R

RI

’;? @, o=t N S 4 ®

b= X ~—H N. /—-a\ n

7 -\ ! Y \\ 3 ,tl’l-l-\yxl Y X \\\ 3
oy — 2 \> | Q a

x| =b4 1'— ] \ =N \ 1=,2
4 b :|=b4
(XXV) () (X))

15  Intermediates of formula (XV) can be prepared by reacting an intermediate of formula
(XXVI) with an intermediate of formula (II) in the presence of a suitable base, such as
for example 1-methyl-pyrrolidin-2-one and sodium hydride and a suitable solvent, such

as for example dioxane.



b-1-" N\ b2 ' b3-i-b4 | + Cl-4alkyl-C(_ OHON2 4 N bl 4\ (R)m

b3 I=b4 (XXI 11) (XXIV) (RA)m (XXI I-a) 10 Internediates of formula (XI)
can be prwpaw®tbby reacting an internediate of fornula (RXVEPA2/0895RAN
intermediate of formula (I1), optionally in the presence of a suitable
base, such as for exanple 1-methyl-pyrr %|Idi n-2-one, or a suitable acid,
such as for exarrple hydr ochl ori c aci d3 RC, RL RRRL Obl-11 XI HWM 1\ jv
a4 (Rz)n O=C NN a4 (Rz | a2 b\ ,>/ N1"'apgbp3zshb4 / INa (I b3:1l--b4
a-a (Rm (%(X%‘) I) (XI) 15 1 termadla;es of Iforrrula( can be

prepar ed bg=Feacting anW1 (XXVI)N R‘)n
i ntermedi atp- Xjf'dfmﬂ a a\p ence cg} )§1UI uch as
for exanplq’ thyI pyrro Iﬁ- - l\and 1.su'|table

sol vent, su@dfp*tas for exanple di oxane. V\D 03/ 0»1 7 EP02/ 68953 - 35

O C1- 6al kyl ®Y,O Cl-6alkyl R OCWNN4(R2)rS ~4 (RR) 11 nm/ 1 1 iN
1 k1 Nb - XH+b ~X1 | Q al=a2 b~ aaz b3=1=b4 b3 I1=b4 (RA)m (R4) m
(XXVI) (11) ) | nternedi W es of forrrul a (VII) ca®e prepared by
reacting an |nterrred| f farmul a with a leaving group

i nt roduci nglepeAiRies o ?Qﬁrwifr@”? ooy Pre@a@ﬁbageawg@;ea%w a%zﬁlf@mm t he

pr gi ence ofXXavVHYwitahl leavied ¥@ap int®dasingagdm@bf Coraitid EXIXe), bydhel €olcdMadiplgle. 1 |

SOCIZ, in the presence of a suitable solvent, such as for example methylene chloride.

C1'6 yl 4 RY, Galky ®R?
—

AR A e

 — 4 _R

b3- _ al—az b3- _
(R )m (R )m
(XIX)
5 XXV )

Intermediates of formula (XXVII) wherein Cj.galkyl represents CHp, said intermediates
being represented by formula (XX VII-a), can be prepared by reducing an intermediate
of formula (XV) or formula (XXXT) with a suitable reducing agent, such as for example

LiAlHy, in the presence of a suitable solvent, such as for example tetrahydrofuran.

O""Cl 6a1ky1
O—C R )n
b I_\ Xl \|/ /"'— \‘3 ’
o’
b3' —b4 -——a_"‘ OH 1
R“)m | 1 2
CH, N ; 4 (R%)
xv RV M g N
(XV) reduction 4 /\> I Q P
\ 2N =2
b[=p* |
?H 1|{1 (R4)m
0=C (RZ) ‘
N. N /—a4 n
ét;l-ky\xl i Y % % (XXVIl-a)
b3|=v ae
®m
10 (XXXI)

Intermediates of formula (XXVII-a) can be converted to an intermediate of formula
(XXX1) by reaction with Jones reagent in the presence of a suitable solvent, such as for
example acetone.



IHT Cl-6alkyl N4 (R2)n Cl-6anyl NN 4 (R2 b4-\ x1 1 'Y, 3 bl-11 X1 "~ 3
"IN _a- ?2Za+ WWRONz ~) | Cis b3 I1=b4 a b3--1=b4 al=a2 (RA)m (R4 m
(XIX) 5SwOxwidpe (VI1) Internediates of formula (XXVII) poingpe?/osIsi- 6al kyl
represents CH2, said internediates being represented by fornmula (XXVII-a),
can be prepared by reducing an internediate of formula (XV) or fornula
(XXXI') with a suitable reducing agent, -38uch as for exanple LiAIH4, in the
presence of aOHSOl:'tabl e soI vent, such as for exanghe tetrahydrofuran.

- Cl1- 6al kyl CNNa4R(R2)n 1- -1 11 /~b)(1|~~3 R~a1—|

b31b42\><&12a2 i ®y)mCH2 NN & n (XV)

reductlon bb~|?\ Flﬁf b3 1 Jores) reiadernt :, \-31~J X1 |
;3 (XXVbZI a/)) Nrb3= 1 a1—-a-—6R-49—m—1 1Nerrre 1.a es of

forrrula( [Ho @) cnbe coanvértedto anlntertﬁe ‘hteo formul®a (XXXI) by
reacti on w t®RYJones reagent in the presence of ést tabl e sol vent, such as
for exanple acetone. WO 03/016306 PCT/ EP02/ 08953 - 36

(XXVil-a) (XXXI)
Intermediates of formula (XI-b) can be prepared by oxidizing an intermediate of
formula (XX VII-a) in the presence of a suitable oxidizing agent, such as for example
MnO,, and a suitable solvent, such as for example methylene chloride, N,N- ‘

5 = dimethylformamide.

Py [

CH, R, o C
,bl'l'\\ Xt \I/ / oxidation _ ®R%,
w2 /\> Q a ﬁ “ 3
V3ol d 1=y & 1— 2
b |fb 3|~

®Rm (R4)m
(XXVIl-a) (XI-b)

Intermediates of formula (XIV) can be prepared by reacting an intermediate of formula
(XV) with HoN-NH, in the presence of a suitable solvent, such as for example an

alcohol, e.g. ethanol and the like.

o—c1 -galkyl NH—NH, Rl
o—c R?) 0= Ne _N 4 R,
e \,/ S RS <
bz T e I L T
=b4 — b7t o
(R4)m R
10 (XV) (XIv)

Intermediates of formula (IX) and (XI-a) can be reduced to an intermediate of formula
(XXVII'-a) and (XX VII’-b) in the presence of a suitable reducing agent, such as for
example NaBHj, LiAIH, or BuLi and a suitable solvent, such as for example
tetrahydrofuran or an alcohol, e.g. methanol, ethanol and the like.



HRLi HRRCH2 N~4 (R U;--UN4 (R b -11 X1 1 ~ 3 Jones reagent b
(IXI I \'a3 / Db\3_al-a? b- Nal-a2 b -1_bg Nb3 =bg (RA)m (R4, )m

( XXVI | - a)WwOXx16306 nt er medi at es of formula (Xl -b) can be prepapeziogyys
oxidizing an internmediate of formula (XXVII-a) in the presence of a
sui t abl e oxi di zi ng agent, such as for egcs]arrple Mn02, and a suitable

sol vent, such as for exanple nethyl ene-chloride, N, N5 dinethylformamn de.
OH RL H Rl e, GligiX N(R— n oxidation i 4 (RR)n_~1 (-X4,3 b-~SXi | N N/

ca3 \ i b3 4 al=a2 bb3|-b4 a| %ébzlﬂmek(lR@m(RA)m (XXVI | - )
(Xl-b) Inte1 di, at VbeéﬁanOpmelp yr actlag(

i nt er medi at'lgenlE X fo ijg wth J:IZN-_NI:RInb’Ch\ I% Nb a‘ u??lable
sol vent, g f e=gn al cohol , e. I/er

o d -6al kylb NH- NH2 Rl OCRN q (RZ) OCN N-434(RZ) Ia?f C-a~~ 3
b-11 X ~ ~~3b2~\)IN\:a+H2N-NH2(R4)- b2/N 1 2 b3 a bi
I b4XaI- a" i?( bd a -a (RA)m(RA)m 10 (XV) (XI I nt er medi at es of
formula (1X) and ( )a) can be reduced to an |nterne((il>(at|'@ of fornmula

(XXVI'l'-a) a (XXVI'1'-bytin the presence of a_suitabl e reducing agent,

such as foro.._I xanpl ex NaBIH4 L| el BuLi amﬁ‘ a sui tabl e'sol vent, such as
for exanpl ep! —\x \|/ HO—CH ®R?)
1 ‘\ 3 reductlon ,bl'l'\\ X, NYN\,,—-% o
e L C7F
\ =N a‘l=a.2
(R4)m b3=|=b4
®hy,
Xl-
(Xl-2) (XXVII-b)

~ An intermediate of formula (XI-b) can be converted into an intermediate of formula
(XXVH"—a) by reaction with Cj.4alkyl-Todide in the presence of Mg and a suitable

- solvent, such as for example diethylether and tetrahydrofuran.
H C1 ~4alkyl

O_C o HO—CH (Rz)n

|—\ Xy Y ; \l/
‘(/ ‘/‘aB —_— b2 —[/ “ :
1— 2

b3- C;-salkyllodide b3‘|'
‘ (R“)m ®)p
5 (XI-b) (XXVir-a)
Intermediates of formula (XVIII) can be prepared by reacting an intermediate of
formula (XI-b) with H,N-NH, in the presence of a suitable solvent, such as for example
an alcohol, e.g. ethanol and the like.

NH.

i N/ ’ R!

o0=C R2 | 2
O0==C )n N 4 (R )n

a\

e Y Rl A {"" Y
b —2/ =N al ?{

3- :b4 b3- —-b4 '
Rm (R m

(XI-b) XVIII)

10 Intermediates of formula (XXIX) or (XXXI) can be prepared by hydrolizing an
intermediate of formula (XXXVII) wherein Cj.galkenyl’ represents C,.¢alkenyl
optionally substituted cyano, or an intermediate of formula (XV) in the presenc'e of a
suitable aqueous acid solution, such as for example hydrochloric acid 2N and the like,
and in the presence of a suitable solvent, such as for example an alcohol, e.g.

15  isopropanol and the like.



tetrahydrofuran or an al cohol, e.g. nmethanol, ethanol and the |ike. WO

03/ 016306 PCT/ EP02/08953 -37 ~ 1 4 yl RL d-4alkyl RL 0=C N N4 (R2)n
reducti orwb@3@r6386t (R2 'I1 XI ~ ~ b- X(XI-b NyN,,~ |- PCIEPO2P53> a b\ -
b3--1=b4 al=a2 b Nal=a2 (R4)mb3" 1 b4 (R)mRc (IX) (XXVIl'-a) 1 RRc
1 p=C( 2 R N4 (R)n _ M 4 (R2) bl'I'1/X1 3 reduction Hbl-11 X1 bal=a2
b2~ ~j | ° ~a b3:1--b4 al=a2 (RA)mb38 ba (RAmM (X -a) (XXVII'-b) An

i nternedi ate og_f eﬂ%l a (XlI-b) can be converted into an internedi ate of
formula (XXY¥EL - y reactlon wi th Cl-4al kyl;olodide in the presence of My
and a suitablle sol vent,tsuch as for exanple |(§)| et hyl et hek' and

tetrahydrofqrca prikeny! 14 h H O=C N N{4siimny M ARYR2 it-11
XI\-aSblT}T@\\{QL Cé‘c'b2~N§ \( ’N-M

ﬁl_z

b3' =p* ?)3=!=b4
(R4)m ®4y
(XXXVII) (XXIX)
JO—Cy-galkyl Il{l Rl
=0 2 OOH I 2
N, N 4 R, T N 4 (RY
1.T A 7S i - N3 "
/t,’ _yxl ! \l/ X < acid ;t,) —y X | Y \ /}13
bf \> =N 1=, L p N =3
b3=|=b4 a—a ]\f)3=|=b4 F a=—a
R ®)m
(XV) (XXX1)

| Intermediates of formula (XXXV]D wherein C,galkenyl is CH=CH said intermediates

being represented by formula (XXX VII-a), can be prepared by reacting an intermediate

5  of formula (XI-b) with a Wittig or Horner-Emmons reagent of formula (XII'’), wherein

R® represents for example (Phenyl)sP*- C1” or (CH3CH,-0),P(=0)-, which can be |
considered as a suitable precursor of a phosphorus ylide, in the presence of a suitable

solvent, such as for example tetrahydrofuran.

P—Crlkyl
C=0
|
| B! i
, 1
=C 1!1 — ®2), o II{ -
I_} | YX\A i B"'}Xl NN ,,—& n
b2 \> Q /a + R —CH, —_— b2 \> | \l/ /i ()
=N l=,2 I \ Q A
b3-|—b4 C=0 b3=|=b4 =N a1=32
®%Y ®Y
m O—C1-6alkyl m
(XI-b) XIr)
(XXXVIl-a)

10  Intermediates of formula (XXXVII) wherein Cy¢alkenyl’ is -CH=C(CN)-, said
intermediates being represented by formula (XXXVII-b), can be prepared by reacting
an intermediate of formula (XI-b) with
NC-CH,-C(=0)0-Cy.¢alkyl, in the presence of a suitable base, such as for example
piperidine, and a suitable solvent, such as for example an alcohol, e.g. ethanol.



b3-1=b4 / al-a2 Cil-4al kyllodide b3-1=b4 al _-a2 (RA)YM(RAM 5 (Xl-b) (XXV
| 1'-a) Intermediates of formula (XVIl11) can be prepared by reacting an

i nt er mediwo®30i6306 ormul a (XI-b) with HZNNNH2 in the presemce/Eph2/689s1i t abl e
solvent, such as for exanple an alcohol, e.g. ethanol and the like. HR1
NNH2R1 O=CNN4 (R)n CHNN4 R2) _b- X1 \a3 HZNNNH, 1 0 3 b~ ~~ b\ ~
a / 1=, b3=I b4 a -a b3=I=b4 a -a- (¥ M (REHmM (X -b) (XVI | 1) 10

| ntermedi ates of formula (XXIX) or (XXXI) can be nsepaLed by hydrolizing an
internediate of forrmula (XXXVI1) wherein C2-6al kq{y{) represents

C2_6al kenyl optionally substituted cyano, or an jinternediate of formula
(XV) in the ﬂfesence of @ suitable aqueous aci dI fNiti on, such as for
exanpl e hygeagehl ori q\JaC| H 2N qnc{Rt he like, and idnthe pres 3

sui tabl e sopvapk, arrpl e an al cohob'r|-exg. N5

the Iike. yfb 01f630 Pd\;i / 98@53-ci,3 B_LCBZC1/§3 yINC=

Cz- 6al kenyl¥, hém a n gal kenyl Jk%4 (R2)a
ilgaBblNl-Zb5|Nb3=l| 4 a - a -1 =b

b1-1-1/X1 | 7 al-ds *(RA)m
(R&)m ( T (XXIX) O Cl1- 6al kyl RORFrefd OOH'N4 (R2),, [/ O (Rz) b1\
X1 3 acid bl-[_Xd \/a=~3 zaz | b~NC 1- 2 b\ j /~ 1 za b3--1=bd
a-ab- 3 1--bda a (RA)m (R4) m (XXXVII-b)

Intermediates of formula (XXXIV) can be prepared by reducing an intermediate of

formula (XXXVII) in the presence H; and a suitable catalyst, such as for example

palladium on charcoal or Raney Nickel, and in the presence of a suitable solvent, such
5  as for example an alcohol e.g. methanol and the like.

2
®*  reduction 1 /'— Rn
-I_\ Xl \I/ “ : b I-\ Xl‘[/\l/ \\ 3
1_ 7

b3' -b4
. 4
(R4)m \ R)m

XXXV OOXIV)

Intermediates of formula (XXXV) can be prepared by reacting an intermediate of
formula (VII-a) in the presence of triphenylphosphine and a suitable solvent, such as for

example acetonitrile.

Ph
Ph\\I(,'D Cle 1
01 P~ (IIH Ili ,
2 N. N 4 (R,
bl_ X Ny % a'\
/b _\ Y /'—‘\3 , y I-\y\l | \I/Fl_é
2 /\ b\ > =N 1= 2/
3z|=y4 a=a
b3' ‘b“ b |4b
4 ‘ R
Rm
10 Vil-a) (XXXV)

Intermediates of formula (XXXIX) can be prepared by reacting an intermediate of
- formula (XL) with an intermediate of formula (II-a) wherein Ws and W, are as defined

hereinbefore.



(XV) (XXXI') Internediates of formula (XXXVII) wherein C2_6al kenyl is
CH=CH1 said internediates being represented by formula (XXXVIl-a), can be
prepar ed W9 i3e&E306 Ng an internediate 5 of fornmula (Xl -b) WCThEPa2/WYs3i g or
Hor ner - Emmons reagent of formula (XI1"), wherein Rb represents for exanple
(Phenyl ) 3P+ Cl1- or (CH3CH2-O) 2P(=0) - @:hl ch can be considered as a

sui tabl e precursor of a phosphorus yllé I n the presence of a suitable

sol vent, such as for exarrpl e tetrahydrofuran. ,0OCl-6alkyl C=OH Rl Ull R1
O=CN4(RZCH ‘ ~3b—ILI-1X1ICYN(R-)n|_bz~~N4 is +
Ro-CH, b2 ~ a HF‘B B -bd 1 oa- (R ky.
(XI-b) (X 1" |+a) 10|Inte ates ot f la ( 1)
C2- 6al keny{y 1S ’ [ ) ,
formul a (XX§<VII-b) can be prepared by re\autlr‘lg an internedi ate of f Or RN
(XI-b) with NGxFR- (=0 O Cl1-6al kyI in the presence of a suitable base,
such as for exanple piperidi n@‘aand a suitable solvent, such as for
exanpl e an al cohol, e.g. ethanol. WD 03/016306 PCTV¥S&/ 08953 -39

/0- C1- 6al kifle ¢ Qrﬁbuhﬁé of foBﬁulb I(I) g\'pﬁkarehln'l\lﬂfé HeRhateht Q@Shnbe&{p@&:s@és thdy X1 C T

N\ b2 I N = : =b4 - R 41 1
U- ?1') g al kﬁe S(yp@)e%zect g§| a )@}xuer TGObe)l‘neI‘lC ormsombg’artm ular 13 the form o% ) m

racemic mixtures of enantiomers which can be separated from one another following
5  art-known resolution procedures. The racemic compounds of formula (I) may be

converted into the corresponding diastereomeric salt forms by reaction with a suitable
chiral acid. Said diastereomeric salt forms are subsequently separated, for example, by
selective or fractional crystallization and the enantiomers are liberated therefrom by
alkali. An alternative manner of separating the enantiomeric forms of the compounds

10 of formula (I) involves liquid chromatography using a chiral stationary phase. Said
pure stereochemically isomeric forms may also be derived from the corresponding pure
stereochemically isomeric forms of the appropriate starting materials, provided that the
reaction occurs stereospecifically. Preferably if a specific stereoisomer is desired, said
compound will be synthesized by stereospecific methods of preparation. These

15  methods will advantageously employ enantiomerically pure starting materials.

It will be appreciated by those skilled in the art that in the processes described above
the functional groups of intermediate compounds may need to be blocked by protecting
groups.

20
Functional groups which it is desirable to protect include hydroxy, amino and
carboxylic acid. Suitable protecting groups for hydroxy include trialkylsilyl groups (e.g.
tert-butyldimethylsilyl, terz-butyldiphenylsilyl or trimethylsilyl), benzyl and tetrahydro-
pyranyl. Suitable protecting groups for amino include ferz-butyloxycarbonyl or

25  benzyloxycarbonyl. Suitable protecting groups for carboxylic acid include C;_¢alkyl or
benzyl esters.

The protection and deprotection of functional groups may take place before or after a
reaction step.
30



Internediates of formula (XXXIV) can be prepared by reducing an
internmediate of formula (XXXVII1) in the presence H2 and a suitable

cat al yst ,weuwshiase f or exanpl e palladi umon charcoal or RacayEPdr/edes , and
in the presence of a suitable solvent, such 5 as for exanple an al cohol,
e.g. nmethanol and the like. RLRL R2Z NHN NN® NNi-- 4 ( reduction bl-I
2X ~r--a; (R2bX131\ ' a3 b2 181'411 a b1/ N<\ >1/ Nal=az2

b3--1=b4 =a b3, 1-- I terrredl at es of
formula ( se gﬁmﬁ‘é‘”ﬂ gﬁ péds(ﬁéﬂy%%lc% ﬁo P&%%&V%{n agfmlef ormul a
(VI'1-a) i nChémistpy’esditecibydi W F Muitmig| Rlomsp iase (HY3),cand iPtosdstizge Sodupem , such
) 0 by G EAHIEH pifon Y Whre R G Y Rpd TPyt lichee (Bpd), " M (X
b3=1=b4 b3-1b4 (R&)m (k4). 10 (VIl-a) (XXXV) Internediates of fornula
(XXX €<)5 Cagleq?egeh@ﬂ?éﬁﬂmbﬂsd&ﬁa@éﬂnage@eompé@fd@w HGINAEYAY I @mvmd (é<L) Wi th
e et e KR G BlRe oL R rem B o) b N | N1
+Y "N (Q)nipouhﬂsV&ff fortia (1) ahd svhidd ali&ﬁxhﬁﬁﬂl:’[l&‘ﬁ)epdlxaﬁﬁn)ihhlbﬁhg acavipounds of
formula (1) as prepared in the herei nabove descri bed processes may be

synt hesi zed as a m xture of stereoisoneric forns, in particular in the form
of In particular the present invention also relates to a compound of formula

( n
b3: =b4

IU (V1)
1— 2
10 (R4>m

a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine and a
stereochemically isomeric form thereof, wherein

R!, R?, R4, Xy, m, n, -a'=a-a’=a*- and -b1=b2-b3=b4— are as defined hereinabove for the
compounds of formula (I) and W3 represents a suitable leaving group such as for

15  example halo, e.g. chloro and the like.

The present invention also relates to a compound of formula
OH

l 6a1ky 2)11

|" XI—U (XXVII)
1_ '7

b3-|—b4
®Yy

a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine and a
20  stereochemically isomeric form thereof, wherein
Rl, R2, R4, X1, m, n, -a'=a%-a%=a* and -b'=b*-b’=b"- are as defined hereinabove for the

compounds of formula (J).

The present invention also relates to a compound of formula

COOH Rl
Co-galkenyl’ N I!I 4 R,
—
I->x1 | Y ST %\‘\aS (XXIX)
v % Q
b\ > =N a1=a2,
b3:l=b4

25 (R4)m



racem c m xtures of enantioners which can be separated from one anot her
followng 5 art-known resolution procedures. The racem c conpounds of
formul a (WP oamys3be converted into the correspondi ng di astPerTEPIB0§963 sal t
forns by reaction with a suitable chiral acid. Said diastereoneric salt
forms are subsequently separated, for eéarrpl e, by selective or fractional
crystallization and the enantioners ar@2Tiberated therefrom by alkali. An
al ternativeymanaper of separakl [ ri L1 conpounds 10
of fornul aae?’@‘?ﬁﬂ"m%@ﬁve_sg@%&%ﬁ%‘%ﬁ?@ﬁ%ﬁ@éﬁg’éﬁgﬁ s r%ge?%é}g ﬁﬁfrl% Jh?taati onary
phase. Saisercpthemicilyismoenetpoatieyedfesheseinc forms may al so be derived from
the correspoRdi BY 3quiey, L8P QACHEH LRI J3SHTRS £ dERRIEhGEnbiR FBPHEP! | at e

starting material's, provided that the , reaction occurs stereospecifically.
Pr ef er abl yeompoyndsefdprmela g apd bp-salkel’ epigeats eusalkenylprtiogaibosnbatitpiad pe
synt hesi zeglithyyfber eospeci fi c nethods of, preparation. These 15 nethods

w || advantageously enploy enantionerically pure starting materials. It
will be appreciated by those skilled in the art that in the processes
descri bed Hizgwesent heweidtioncisoarktesdgo awpmpotind oftfermuldi at e conpounds nmay need
to be bl ocked By-Gediviecti ng groups. 20 Functional groups which it is
desirable to (IJEF@t ect ingilude hydroxy, amno and carboxylic acid. Suitable
protecting grQ hyldr oxy ,i ned ude trialkylsilyl groups (e.g.

tert-butyl di,lx-ig\t;lq ,N\b@wt yl di pheyypi |yl or trinethylsilyl), benzyl
and tetrahlyidre/\ . §gi tanl e protecting groups for am no include
tert-butyl (}{5._1'% rbo or 25%9B€nzyl oxycarbonyl . Suitable protecting groups
for carboxylgg acid include Cl_6al kyl or benzyl esters. The protection and
deprotection of functional groups nmay take place before or after a

reacti on stdpxidepapmroBrotisadsapentabioadditionsalt, agpatempsy aménesdy ot ect i ng
groupgoi s giétbbcheRBSEl iddatbric FornPHRERE! Witdei@ OUPs in Organic Chenmistry',

edited by J; WE e, Plepum Press.(1973),, and " Protective Gqu in
Organi c t?ﬁgs]l{s' 1M efiTi 82 ‘Iat\ﬂ/'ér:é’e'i’f%' pe@s N}F{Wﬁ‘gl?erwgﬁ)’e&?fjtotg? sci ence
(1991). Zohippupdesnotmilaahd OpsAkayl’ aopressnsCnalkeadnmpoionaldy sibsdtatedul a
(VD) (ORXVAL LganXXI X) and (XXXVI1) which can be used as intermediates in

t he synt hesi's Bt he conmpounds of formula (1) and which also exhibit HV
replication inhibiting activity. |In particular, the present invention al so
rel at gs tde(?h\fﬂﬂaﬁ’Kllf‘g&{@f%f(ﬂi-whédépiéeﬁelg%'iﬁ@fv'ér\(é in'\ﬂhé'sy”ntﬁég?s)of’ , b= =X (

1\ Y -1la3 =3
compounds of formula (I).

nyf’

Therefore, the present invention also relates to a compound of formula (III-b)

CN
C,-galkenyl
X1

|
H

(lli-b)
20  a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine and a
stereochemically isomeric form thereof, wherein
R* and X; are as defined hereinabove for the compounds of formula (I).

Preferred compounds of formula (IIl-b) are those compounds wherein X, represents
25  NH. More preferred compounds of formula (III-b) are those compounds wherein X



b3=I 4 b4 10 (R )ma N-oxide, a pharmaceutically acceptable addition salt,
a quaternary amne and a stereochemcally isoneric formthereof, wherein
Rl, R2, R¥p0X®01630g n, -al =a2-a3=a4- and -bl=b2-b3=b4- ar e Pa3/Eret/sI63l

her ei nabove for the conpounds of fornmula (1) and WB represents a suitable
| eavi ng group such as for 15 exanple haglo, e.g. chloro and the |ike. The
present invention also relates to a co%ﬁbund of formula Ol HRL bl Cl-6al

YI \ N~4 Y~ 3 I "= oxi de, a

phar rraceut%é%%‘%h&pg%lcéen& %Zoﬁafelg%%d %I%IF%CEI s%ﬁ't—',éﬁg 1‘&5%%@‘?@?@50@3 dri:lg dg?g— a 20

st er eoc herfiosalayIli-bh anerthecdmpavndhelr foonhulakBEbel) as Rascribed herdinabove. m  n,

-al=a2-a3=a4- and -bl=b2-b3=b4- are as defined hereinabove for the

compounds of formula (1). The present invention also relates to a conpound
n

of f or mul alhecesmaREnes oformalpI(D: ()aT( kaY n)» (IDHXXVI), (KX g X3&VH b2 -
N = 0351 =lshosl antdotro¥lral FHODEMOL O AEBAGT AT/ HRORIREArtcsf dn paiioanst de, 2
phar maceut i cal + accept ab ? addi t gon if_ﬁ%ﬂ ?1 %ﬁalt%%r ngrgly am ne tar}d a
st er eocherft&@41S éuﬁn% uROgefISHnEY, XS {HI\ yhighys e acgigtogeal aggnt oty
- al=a2- a3=xdquid dmnbihe iRfloBnby Syrairemea $AHRS)iinddntans. eTiealbBV girfior t he
conpounds . v ' 18 optionally
substi t ut é% te \%\IAQ?# ijhcf ééat%]gﬁﬂ%hg%%c?’gé gﬁ@ M‘desrt{f\(/) gﬁﬁegﬁ&ghgno&% g‘?eg![ ﬂé)%ﬂ%ﬁo a conpound
of f or nul dungtncpagigiiagly the coordination of the immune system. As a result, an infected
10 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 cancers. Other conditions associated with HIV infection
include thrombocytopaenia, Kaposi's sarcoma and infection of the central nervous
15  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 AIDS-related complex (ARC).

20  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
compounds show activity against HIV strains, especially HIV-1 strains, that have
acquired resistance to one or more art-known non-nucleoside reverse transcriptase
inhibitors. Art-known non-nucleoside reverse transcriptase inhibitors are those non-

25 nucleoside reverse transcriptase inhibitors other than the present compounds and in
particular commercial non-nucleoside reverse transcriptase inhibitors. The present
éompounds also have little or no binding affinity to human o-1 acid glycoprotein;
human o1 acid glycoprotein does not or only weakly affect the anti HIV activity of the
present compounds.

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

35 for the prophylaxis of these infections. In general, the compounds of the present
invention may be useful in the treatment of warm-blooded animals infected with

viruses whose existence is mediated by, or depends upon, the enzyme reverse



(-ORL C2-6alkenyl”™ N ~4 a(R2)n bl-1-"x 1 Yz s (XXXVIl) b2 1) aa
b3.-1--b4 (R4)ma N-oxide, a pharmaceutically acceptable addition salt, a
guat er naryoanionso@nd a 10 stereochemically isoneric formPCh@Pen689sIWher ei n
Rl, R2, R4, X1, m n, -al=a2-a3=a4- and -bl=b2-b3=b4- are as defined

her ei nabove for the conpounds of fornula (1) and C2_6al kenyl' represents
C2_6al kenyl optional |y substituted wi A cyano. 15 Conpounds of forrr:cjl a
I11-b) as [

1£or ITU|?’;1 (I%r%e%%tr ef grgghﬁ%é thr%g\s{g%}%e: ﬂr%%%ér%%dgﬁra{ae gg W?itlftfhe ch {i a gor}rlpound of
fornul a ( 1RUESEHf mvam@zﬁwmélwmdlmne\ aspepiatod with HIV) andmthermth@gwmx. de, a

phar maceut te@r@bﬂrﬂse@q{&ﬁﬁ&@}ﬂms @Qﬂ)S—ké?é&e& 8drhpleR (AR ?r@ﬁi%é’sn%@eﬂ@raﬁ%
are as defined

st ereoche I SO or m her eof erein

her ei naboC}é’“fP&iPXethBat ﬁ%@%&%wﬁ a ghrenic{-enjrpl N?"r"@?‘%ﬁsé‘ﬁn@bﬁ?ﬁ%ﬁ%e f
fornul & (Ibyrepviauses,isncls gs, EanpampitsHN afetatedélentetns a6 fiustiple Scldibkis. Mor e
preferred conpounds of formul a (I''1-b) are those conpounds wherein XI WO
03/ 016306 PCT/ EP02/ 08953 -43 represents NH and C2_6al kenyl represents
CH=CH. MosThgroaipsundsiofctberpmsentsndntion or anyl subgioup tipreafmeay therebmepeouseds of

forrrula(l I ’?@E}%W (ry,
(r (" & z%ﬁl&%ﬁslaa%aﬂﬁi% o Bl ? Rcf% Xi%\/ﬁg gPgﬁﬂ:aﬁnﬁ)efaont| r‘g(}'ar(gfw ral
pr opert i estr‘% @%Pg@l’pﬁ%ﬁﬁ% aqhmra%@tlpnm HWﬂIPfQCtSd é‘ﬁ?ﬂ@‘tﬁ; ekan amepnh gffedtival ar
a?au nslio HUI!&S&i@d ?ibaﬂméedﬁﬁh@ﬂs%@c\hé{bd *av&h([—hﬂv\é)nd dfﬁHr@chbgembﬁétﬁﬁirh@ﬁ?%' cal agent
o] Acquire nc ndr onme S. Vi rus
preferenti %FPF%}&TE[?”:V EEE‘HB?FEHHPTIK ?{%‘éqql%o“& %Otgsét‘}ﬂﬁﬁg RN BF Bh%‘ﬁges their
nor mal  f umetifaryre péatmealidaareny farhke cemmeitroa theoprevdntiohef HWUnfecisyst em As a
result, an infected 10 patient has an ever decreasi ng nunber of T-4 cells,
whi ch noreover behave abnormal |l y. Hence, the imunol ogi cal defense system
i s unabl e Iyiewgbte qtlﬁlﬂé@ftthg gempounds of formula (), there is provided a method of

15  treating warm-blooded animals, including humans, suffering from or a method of

preventing warm-blooded animals, including humans, to suffer from viral infections,
especially HIV infections. Said method comprises the administration, preferably oral
administration, of an effective amount of a compound of formula (I), a N-oxide form, a
pharmaceutically acceptable addition salt, a quaternary amine or a possible

20 stereoisomeric form thereof, to warm-blooded animals, including humans.

The present invention also provides compositions for treating viral infections
comprising a therapeutically effective amount of a compound of formula (I) and a
pharmaceutically acceptable carrier or diluent.

25 )
The compounds of the present invention or any subgroup thereof may be formulated
into various pharmaceutical forms for administration purposes. As appropriate
compositions there may be cited all compositions usually employed for systemically
administering drugs. To prepare the pharmaceutical compositions of this invention, an

30 effective amount of the particular compound, optionally in addition salt form, as the

| active ingredient is combined in intimate admixture with a pharmaceutically acceptable
carrier, which carrier may take a wide variety of forms depending on the form of
preparation desired for administration. These pharmaceutical compositions are
desirable in unitary dosage form suitable, particularly, for administration orally,

35  rectally, percutaneously, or by parenteral injection. For example, in preparing the
compositions in oral dosage form, any of the usual pharmaceutical media may be
employed such as, for example, water, glycols, oils, alcohols and the like in the case of



and neopl asns and the H V infected subject usually dies by opportunistic

i nfections such as pneunonia, or by cancers. Qther conditions associated
wi th H V wofeaotd3oeqr i ncl ude thronbocytopaeni a, Kaposi's s&RCTEPA2/68943

i nfection of the central nervous 15 system characterized by progressive
denyel ination, resulting in dementia and synptonms such as, progressive
dysarthria, ataxia and disorientation. “4rv infection furt her has al so been
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the present compounds.

To aid solubility of the compounds of formula (I), suitable ingredients, e.g.
cyclodextrins, may be included in the compositions. Appropriate cyclodextrins are o,

30  B-, y-cyclodextrins or ethers and mixed ethers thereof wherein one or more of the
hydroxy groups of the anhydroglucose units of the cyclodextrin are substituted with
C1.galkyl, particularly methyl, ethyl or isopropyl, e.g. randomly methylated B-CD;
hydroxyCi_galkyl, particularly hydroxyethyl, hydroxy-propyl or hydroxybutyl;
carboxyC1_galkyl, particularly carboxymethyl or carboxy-ethyl; C1-6alkylcarbonyl,

35  particularly acetyl. Especially noteworthy as complexants and/or solubilizers are B-CD,
randomly methylated B-CD, 2,6-dimethyl-B-CD, 2-hydroxyethyl-B-CD,



In view of the utility of the conpounds of formula (1), there is provided a
met hod of 15 treating warm bl ooded ani mal s, including humans, suffering
fromor awoeBlhodoof preventing warm bl ooded ani mal s, i nclPaaiEPg2/68988RNS, toO
suffer fromviral infections, especially HV infections. Said nethod
conprises the admnistration, preferably oral admnistration, of an

ef fecti ve anount of a conpound of f or miPa (), a Noxide form a

phar maceutj cal | C b dditio , guat er nar i ne.aqr possi bl e
D0 51 er cor kb RetGAR B etudrorvb PR b i R RS B 8. hurmne.
The pr esendndiinyperticulan 2diydmoxypopydp€ I @HPP-CInns for treating viral
infections conprising a therapeutically effective anount of a conpound of

formula (1) and a pharnaceutically acceptable carrier or diluent. 25 The
conpounds Tfe tehe npxebether demven tydedestrinadeyi vativagrwhepein laeleesiftwoay be

formul ate i varl el k0 h: LStk Al L r poses.
T o R R BGD ApBAS  07
enpl oyed fhydresysprepyleadihydroxyethyli st eri ng drugs. To prepare the

phar maceutical conpositions of this invention, an 30 effective anmount of
the particyl ar conpoynd, .optionally.in addition salt form as the active
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par ent er al ndcﬂela?ﬁfagﬁélic 1EQnafAMRANR), nidls %&H%Eﬁg éM'S? and AR sh%&fb%cd&ﬁ oral
dosage for any of the usual pharmaceuti cal Ia my be e Io¥e such
as, for exdfpilacrepdingon e (repmigue wiefslishily gitfsrent yalyes may pe RBaINGd{%e case of
WO 03/ 016306 ditel/ dybdAeki&a Wrivatiie. %ﬁ!raﬁl&,%?@a&lﬁxe@_ay mds@mc@mft_r%@he _
suspensi ons, - Syru e S, €Myl s s _and.so ns, or solid carriers
Such a3 oS, Rietl o125 o AR PR BBl PR SR b nder &

di sintegrating agents and the like in the case of powders, pills, capsules,
and tabl et t:hel i 1.k At | . 3315%!11 and capsul es
represent t gr r_m%tméé%gg)\f?%ltrtlltg gégggggﬁg?%ptagg%@&ﬁ% b?@})ﬁgs, |§Ct1€\s/hi ch case

sol i d pharapngisiing ef solighdispspssonagamprising wpsmspuadef syrewla Erandpae on moral _
conposi ti apSropfAR srRAkmhhRutivIly actspdid WaRERGbIEHolyphicgsi | € water, at least in
| arge part, though other ingredients, for exanple, to aid solubility, may
be i nc’'uded. I njectable solutions, for exanple, may be prepared in which
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In the _conpasitions suitable for r cut aneous ‘
25 rgglditional pharmaceutically acceptgs?e formu ating agents, generally known in the art,

are included, such as plasticizers, preservatives and the like). When said dispersion of
the components is such that the system is chemically and physically uniform or
homogenous throughout or consists of one phase as defined in thermo-dynamics, sucha
solid dispersion will be called “a solid solution”. Solid solutions are preferred physical

30  systems because the components therein are usually readily bioavailable to the
organisms to which they are administered. This advantage can probably be explained
by the ease with which said solid solutions can form liquid solutions when contacted
with a liquid medium such as the gastro-intestinal juices. The ease of dissolution may
be attributed at least in part to the fact that the energy required for dissolution of the

35 components from a solid solution is less than that required for the dissolution of
components from a crystalline or microcrystalline solid phase.



adm nistration, the carrier optionally conprises a penetrati on enhancing
agent and/or a 15 suitable wetting agent, optionally conbined with suitable
addi ti veswofosansgomat ure in mnor proportions, which addi PCTEPoiesnDt
introduce a significant deleterious effect on the skin. Said additives may
facilitate the admnistration to the skin and/or may be hel pful for
preparing the desired conpositions. Théde conpositions may be adm nistered
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The preferred technique for preparing solid dispersions is the melt-extrusion process
comprising the following steps :
30 a) mixing a compound of formula (I) and an appropriate water-soluble polymer,
b) optionally blending additives with the thus obtained mixture,
¢) heating and compounding the thus obtained blend until one obtains a
" homogenous melt,
d) forcing the thus obtained melt through one or more nozzles; and
35 e) cooling the melt till it solidifies.



consisting of a solid dispersion conprising a conpound of forrmula (1) and
one or nore appropriate pharmaceutically acceptabl e water-sol uble
pol ymer s. wl®30h@0é erm "a sol i d di spersion” used herei naft @CT0PH2/08983 a
systemin a solid state (as opposed to a liquid or gaseous state)
conprising at |east two conponents, in casu the conpound of formula (1)
and the wat er-sol ubl e pol yner, wherei r48ne conponent is dispersed m)re or
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Water-sol ubl e pol ynmer, or conpound of formula (I) or a solid solution
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SO|Id |sper5| I'nc
sol ut i on- éhanie aﬁsmy drymeg; tlgéughnuérﬁt@vatbomtr@ﬁméﬂocess conpri ses the
following steps : a) dissolving the conmpound of fornula (I) and the

wat er - sol u ropriate sol vent, optionall at el evat ed
t enper at urﬁ? w ter-glorlmble p&ymers in ?l? aetwles are polymers that I%ve an appa¥en |

viscosity, when dissolved at 20°C in an aqueous solution at 2 % (w/v), of 1 to 5000
25  mPa.s more preferably of 1 to 700 mPa.s, and most preferred of 1 to 100 mPa.s. For
‘ example, suitable water-soluble polymers include alkylcelluloses, hydroxyalkyl-
celluloses, hydroxyalkyl alkylcelluloses, carboxyalkylcelluloses, alkali metal salts of
éarboxyalkylcelluloses, carboxyalkylalkylcelluloses, carboxyalkylcellulose esters,
starches, pectines, chitin derivates, di-, oligo- and polysaccharides such as trehalose,
30  alginic acid or alkali metal and ammonium salts thereof, carrageenans, galactomannans,
tragacanth, agar-agar, gummi arabicum, guar gummi and xanthan gummi, polyacrylic
acids and the salts thereof, polymethacrylic acids and the salts thereof, methacrylate
copolymers, polyvinylalcohol, polyvinylpyrrolidone, copolymers of
polyvinylpyrrolidone with vinyl acetate, combinations of polyvinylalcohol and
35  polyvinylpyrrolidone, polyalkylene oxides and copolymers of ethylene oxide and
- propylene oxide. Preferred water-soluble polymers are hydroxypropyl
methylcelluloses.
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only nean the alteration froma solid state to a liquid state, but can
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appr eci at dBethRAr carthegytBH- of skill in the art will be able to optimze the
paraneters of the SO|Id dlspersion preparation techniques descri bed above,
such as t r oI ve t he erature t he ki nd
of appar at %@‘ngeqﬁ% CXf 8’&7 ‘Eigy‘%l\o H’Y? 'Cyf gﬁﬂﬂﬁﬁt rate in
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example be formed from the reaction between P-cyclodextrin an propylene oxide and
‘may have a MS value of about 0.125 to 10, e.g. about 0.3 to 3.

25
Another type of substituted cyclodextrins is sulfobutylcyclodextrines.

The ratio of the compound of formula (I) over the water soluble polymer may Vary
widely. For example ratios of 1/100 to 100/1 may be applied. Interesting ratios of the

30  compound of formula (I) over cyclodextrin range from about 1/10 to 10/1. More
interesting ratios range from about 1/5 to 5/1.

It may further be convenient to formulate the compounds of formula (I) in the form of
nanoparticles which have a surface modifier adsorbed on the surface thereof in an
35  amount sufficient to maintain an effective average particle size of less than 1000 nm.
Useful surface modifiers are believed to include those which physically adhere to the
. surface of the compound of formula (I) but do not chemically bond to said compound.
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oxi de “and may have a MS val ue of about 0.125 to 10, e.g. about 0.3 to 3.
25 Anot herltisgspeadllyadysntagenue to foymnbatethe rfonenégioned podrutagéuticel odext ri nes.
The ratio ‘ICH ﬁd&&oﬁ?iﬁﬁﬁiﬂ'&’os % e foph o} @as§ Macﬂl‘ﬁﬁfstr%ﬁ'?n X\‘ﬁi&hg tng:fﬁo gLymer may

vary w dely." For exarrp e ratios of 100 to 100
| nt er est i ngm,t gpsage fggm gspjsed herein refers to physically discrete umts suitable as unitary

dosages, each unit containing a predetermined quantity of active ingredient calculated

25  to produce the desired therapeutic effect in association with the required pharmaceutical
carrier. Examples of such unit dosage forms are tablets (including scored or coated
‘tablets), capsules, pills, powder packets, wafers, suppositories, injectable solutions or
suspensions and the like, and segregated multiples thereof.

30  Those of skill in the treatment of HIV-infection could determine the effective daily
amount from the test results presented here. In general it is contemplated that an
effective daily amount would be from 0.01 mg/kg to 50 mg/kg body weight, more
preferably from 0.1 mg/kg to 10 mg/kg body weight. It may be appropriate to
administer the required dose as two, three, four or more sub-doses at appropriate

35  intervals throughout the day. Said sub-doses may be formulated as unit dosage forms,
for example, containing 1 to 1000 mg, and in particular 5 to 200 mg of active ingredient
per unit dosage form.
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25  Also, the combination of an antiretroviral compound and a compound of formula (I) can
be used as a medicine. Thus, the present invention also relates to a product containing
(a) a compound of formula (I), and (b) another antiretroviral compound, as a combined
preparation for simultaneous, separate or sequential use in anti-HIV treatment. The
different drugs may be combined in a single preparation together with pharmaceutically

30  acceptable carriers. Said other antiretroviral compounds may be known antiretroviral
compounds such as suramine, pentamidine, thymopentin, castanospermine, dextran
(dextran sulfate), foscarnet-sodium (trisodium phosphono formate); nucleoside reverse
transcriptase inhibitors, e.g. zidovudine (3’-azido-3’-deoxythymidine, AZT),
didanosine (2’°,3’-dideoxyinosine; ddI), zalcitabine (dideoxycytidine, ddC) or

35  lamivudine (2'-3'-dideoxy-3'-thiacytidine, 3TC), stavudine (2’,3’-didehydro-3’-
deoxythymidine, d4T), abacavir and the like; non-nucleoside reverse transcriptase
inhibitors such as nevirapine (11-cyclopropyl-5,11-dihydro-4-methyl-6 H-dipyrido-
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appropriate 35 intervals throughout the day. Said sub-doses may be
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associated toxicity.

- The compounds of the present invention may also be administered in combination with
30 immunomodulating agents, e.g. levamisole, bropirimine, anti-human alpha interferon
antibody, interferon alpha, interleukin 2, methionine enkephalin,
diethyldithiocarbamate, tumor necrosis factor, naltrexone and the like; antibiotics, e.g.
pentamidine isethiorate and the like; cholinergic agents, e.g. tacrine, rivastigmine,
donepezil, galantamine and the like; NMDA channel blockers, e.g. memantine to
35 prevent or combat infection and diseases or symptoms of diseases associated with HIV
infections, such as AIDS and ARC, e.g. dementia. A compound of formula (I) can also

be combined with another compound of formula (I).
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TIBO (tetrahydro-imdazo [4,5, 1 jKk][1,4]-benzodi azepi ne-2(1H)-one and

t hi one) -type e.qg.

('S) - 8- chl dxlthodglbihe, prestrt insdntiondeSisaeomibie-u8e oBthepraspit-canipotiedsyfioy 5

i m dazo- [ t he a- APA
((x-anili réviall}tlh %Jl[%%aebg?ﬂ-gq fe%ﬁ&?s' g&és%l{% o%ﬂﬂo?tﬁ&s ﬁ?gﬁp'ﬁgﬂ?en 2 6 di -

chl or obenzxelrmbxt@wgems ths ohea Vtrh%BSIWhé@h ¢hend sn §1@ilbarc§$"°€%ed¥?§5<a’&¥‘is9& Ing

prot ei §s, % vemﬁﬁjﬂ@hngggﬂg e.g. RO-5-3335, or REV inhibitors, and
the |ike; tedse inhibitors “e.g. indinavir, ritonavir, saquinavir,

| opi navir (ABT 378), nelfinavir, anprenavir, 10 TMC- 126, BMsS-232632, VX- 175
and the | iRg;followwingRxampleb bteGnendel 9.il1dstA0;, thd pieddA imrdtiohhe |i ke; CXCR4
receptor aljntagonisisE e.g. AMD-3 100 and the like; inhibitors of the viral
i nt egrase; =l i ke reverse transcri ptase inhibitors, e.g. tenofovir
and the [|Héreinaftérh@PMET éndéfthed me M dasethylfiorbintide, s DIBEGis defidedssyur ea and
the lijje. d}éoﬁ}{?ﬁ%ﬂle | Gl G ”'15'9 fnﬂﬁi &Q&P%??%g.}r%e EPRIRT RRPhed RVENtiOn Wi th

ot her anti -vi ent events |n the V|raI life

t arget

cycle, thdV %‘@E&Bﬁ’&&?t&m&% e@MSﬁ” {Sh@géed asohpethyisylieside.n OMEL trisinedd.

CoLrblb nat i o diehFRIIRS, ‘ﬁO@@S@srd&ﬁﬁd@b@%@la@ét&ét“]EaDCB’%mﬁiiﬂleﬂtaB ?rb effect in

i nhi biting H i cati SO nent of the conbination acts

on a diff ¢#ﬁﬂﬁ4%9nwwd QQJgﬁﬁﬁ &WFZ g@ﬁn%ﬁ such conbi nations 20 may

reduce t he dosage of a given conventional anti-retroviral agent which would

requir . prophyl actic effect as conpared

whgg t{éfbrgr%{er%t?o n%q%éﬁ?emt??glﬁ ge%g)%ﬂogngg nonot her apy. These conbi natii ons

nay reduceg gl Wi nate the side effects of conventional single

ant i -retro#f erapy while not | nterfering wth the anti-viral activi ty

of the ageﬁitEhePFP%@l%d?fﬂmﬁﬁ’@?déﬁg reduce pot

singl e agent therapies, while mnimzing joci ated toxicity. These

conbi nations may al so increase the efﬁﬁgaCy of /'t g, conventional agent

wi thout increasing the associated t oxi/city./The conpounds of the present

nerrs O fBu i3 86 ) IUTALS! HBidk ks SRPCHD AL (43 gomodul ating

agents, erteron

ant i body, damp‘éwfpémﬁ) -N\Nyeimethylmsthaaimidamide (FHOPRS ml)ne T&Hf(@@ﬁﬁi) jupder
di et hyl di thy] 9GRIBRMRkGre %Mg%rr&?&tr-gé"éf&%@ﬁﬂhuteé\&hérf@é%ﬂetomi@’d he |ike;

agent 90 o mpxua P P gt BB Cb gRkGeSlea i The RSN Ehe | | ke,

NMDA channgirrelapckers, e.g. nmemantine to 35 prevent or conbat infection and

di seases OE&‘%{E}) g%oagma eg :bic?uaﬁ? & (?’?ZS ‘é&'g%& ]gﬁltf mto Iti (I)_|a13(} Sﬂtﬂ\fc?e(a%lﬁpahyls uch as

antial of resistance to 25

Al DS and Al
acetate. The organic layer was separated dried (MgSO4) filtered and the solvent was

evaporated. Yield: 1.8 g of intermediate 1.
b) The preparation of intermediate 2

25 A mixture of diethyl (cyanomethyl)phosphonate (0.0037 mol) in THF (10 ml) was
cooled to 5°C under N flow. Potassium tert.-butoxide (0.0037 mol) was added
portionwise. The mixture was stirred at 5°C for 30 minutes, then stirred at room
temperature for 30 minutes. A mixture of intermediate 1 (0.0024 mol) in THF (10 ml)

was added. The mixture was stirred at room temperature for 1 hour, then poured out



be conbi ned wi th anot her conpound of fornula (1). WO 03/016306

PCT/ EPO2/ 08953 -53 Although the present invention focuses on the use of

t he presewD osongounds for preventing or treating H V inf @criepnsgsoshe
present conpounds nay al so be used as inhibitory agents for other viruses
whi ch depend on simlar reverse transcriptases for 5 obligatory events in
their life cycle. The foll ow ng exanpréé‘are intended to illustrate the

present i ion. cper, | ~paft einafter, " " i as

R i et TSP R BRCRCR2 e SEREL 86T seppifed bied IS, .
defi ned asf)i/lteetd aid/tlic oblyeatves evapanited.sYiglst ;| (h&2ig 4H00%), dflintermediagie 3cet ami de,
"DVBO' is i Yol xi de, "DME" is defined as dinethyl

et her, " Et%i%mé?gp%g?ﬁngﬁhgéhi@ﬁ%?acet ate, 'EDCI" is defiy®dds N

- (et hyl car boaidingspediate 2& di net hyl - 1, 3- pr oglanedi ani ne. 5 A Preparation
of the internedi ate conmpounds Exanple Al @) The preparat/ion of internediate
1/ \ \0 nBuLi (0.012 nol) was added dr hse at -70C (6 m xture of N
(4-brono- 2, 6- di net hyl phenyl)-N, N-di net t hani m dam (0.0078 nmol) in
THE (20 m) under N2 flow. The m xtur for 30 m nutes,
then cooled to -70C. A 20 mixture of DVF "8.078 nol) in™EHE (30 ml) was
added dropwi se. The m xture was Stirragmatiates/0C fOr g h@hEs, then brought

to 0C, poured_out into H tracte it | ., .acet at he.or gani c
ayer whe sl oMb o35 maf i 2 to 24" e € R s

evapor at edwvas\itigted :and r&@hged fori2Adtheurs theatpeuted du} infh K.@Oe pelnaen A0 %fin |

i nt er medi =N, i I n osphonat e
(0. 0055 oy %7 & Biskief ST CLCIE The ol LEIcE b gy gr B M B
tert. - but diicaed gl Ho solvers|Was guaposyed dhegesiduci g seas costalligedfipme DIBE. stirred
at 5C for BR preaphas wak nfbred biffan@dirRl. Y€ 0.8 @NBW) 3t it@ndeaiate3R. MWt €S. A

i xt f_int di at 0.0024 ol ). i 10, m dded, Th
e ot gniated and fresslie sty kel fttins o AFRudiefiate 1 v
03/ 016306 PCT/ EP02/ 08953 -54 into H20 and extracted with CH2C 2. The

organiyg | aXﬁémmlﬁ FRAAIER: 3 Yab GRo %P@ﬁ%)afs follows:
To a solution of 159 g of 4-iodo-2,6-dimethyl-benzenamine was added 63.8 g of

sodium acetate. The reaction mixture was kept under nitrogen atmosphere. 7 g of
moistered palladium on charcoal (Pd/C 10 %) and 64.4 ml of acrylonitrile was added.
The reaction mixture was heated to 130°C and stirred overnight. After cooling to room

15  temperature, 0.5 1 of toluene and 0.5 1 of N,N-dimethylacetamide was added. The
reaction mixture was filtered over Dicalite and the filter was washed with 0.5 1 of
toluene. Water (6 1) was added to the mixture which was stirred for 30 minutes. The
layers were separated. To the aqueous layer, 11 of toluene was added and the mixture
was stirred for 30 minutes. The layers were separated again. The separated organic

20  layers were collected and the solvent was evaporated, yielding 123 g of intermediate 3.

Intermediate 3 was converted into its hydrochloric acid salt as follows :
To a mixture of 123 g of intermediate 3 in 630 ml of ethanol was added 1,25 1 of
diisopropyl ether. The reaction mixture was kept under nitrogen atmosphere. The

25  mixture was heated to 60°C and stirred for 30 minutes. 120 ml of a 6 N solution of
hydrochloric acid in 2-propanol was added and the mixture was stirred for 30 minutes.
After cooling to room temperature, the reaction mixture was filtered and the residue
was washed with 100 ml of 2-propanol. The resulting residue was dried under reduced
pressure at 50°C. Yield : 103 g (77 %) of the hydrochloric acid salt (1:1) of

30 | intermediate 3. ‘



filtered and the sol vent was evaporated. Yield : 0.82 g (100% of
internmediate 2. ¢c) The preparation of internediate 3 o and internedi ate 22
NH2 NH2 Wotoeonsdé ate 3 Intermediate 22 A m xture of i ntePe@dirar/aeszs (0. 059
nol) and zZnC 2 (0.299 nol) in ethanol (150 m) was stirred and refl uxed
for 24 hours, then poured out into K2 solution (10 %in 5 water) and
extracted wwth CH2CO 2. The organic | ayer - was separated, dried (MSH),
filtered th nt. was_ ev rated. The residue (9 g) was crystallized
from DI PE?ﬁgePﬂs‘%Bﬁ%gc@i‘Yagtpée%esf %%‘??@%‘fse'd off and dried. Yield: 0.8 g (6%
of i nt er nexliRx¢mra&ion ofhsterthediste 3ndEWas concentrated and recrystallized from
Dl PE t o obt ai iCHCH-G&fO)-NHt er nedi ate 3. 10 Alternatively, internediate 3 was
al so prepared ks follows: To a solution of 159 g of

4-i odo- 2, 6- dj yl - benzenam ne was added 63.8 g of sodium acetate. The
reaction m was kept under nitrogen atnosphere. 7 g of nvoistered

pal | adi um 6n charcval (Pd/C 10 %9 and 64.4 ml of acrylonitrile was added.
The reaction mgture was heated to 130C and stirred overnight. After
cooling to room15 tenperature, 0.5 1 of toluene and 0.51 of

N, N- di et hyl gcet am'a?e 3\/\/;3(§laadded. The reaction mxture was filtered over
Dicalite and ?ﬁr@qdl § & \fhs washed with 0.5 1 of toluene. Water (6 1) was
added t o thdOmixdcetonitvitd, dhy, weas dssolved2l00 gr(1B0 mmolhaf £bromidr,6- | ayer s wer e

ted. 4. : . - 1 Xt
vt st B ERY & (1 NED of dehylnid 298 B (PP RRNG, TR K 1P
organi ¢ 200012800 o€ trigé2-metlaylphesybphosplaing ed $SP itV Nedicthyigihonariael, The el di ng

123 g of im;@ﬁrms%?%ea-wnﬂ N% eSO dhiahiRs SndRBrEeRTiERGt 70PC. The mixture
hydrochl ori c acid. sa f

) S | o : To a m xture of 123 of internediate 3
in 630 nl WS lc“ﬁeé‘n\éﬂﬂl‘ M@U&d’ggﬁt@ﬁ% Cﬁﬁ’ﬁﬁe’ wﬁthgé,ml@lﬁ@}ur@?q%@weoq%e reaction
m Xt ur e walNaHEQ% solatied, diiet (@ NGl NaSoheasd filidred. Zhe solxdnt wes weapohead ed t o

60C ang, stirred for 30 nm.nutes,. 120 f AL . y hloric
aci d 110 2 peofSrsios 0 TR PRl s USRS FladbShEN Fes
After cool (7Ag %pofintemmediateetaddr e, the reaction nmixture was filtered and
the resid 1 of 2-propanol. The resulting residue
was dried r?é%ﬁjéﬁ%sﬁlc}g‘g‘eﬂ%%&e%%%%gmat 50C. Yield : 103 g (77 % of the
hydrochloric afid salt (1:1) of 30 internediate 3. WO 03/016306

PCT/ EPO2/ 0892&F ™~ 55 Internediate 3 (E) was prepared as follows : x)
Prepar ati on @ termediate 3a (E) CH=CH C(=0O -NH2 NH2 Internedi ate 3a

(E)

NH,

lhtermediate 3 (B)

POCI; (3 ml) was cooled to 0°C and 500 mg (2.63 mmol) of intermediate 3a (E) was
15  added. After 30 minutes, the cooling bath was removed and the mixture was stirred

overnight at 20 °C. The mixture was added dropwise to 150 ml of diisopropyl ether

while stirring vigorously. The precipitate was filtered and washed with diisopropyl

ether. The residue was added to 100 ml ethyl acetate/100 ml of saturated aqueous

NaHCOs; solution and stirred. The ethyl acetate layer was separated, dried (sat. NaCl,
20  NaySOy) and filtered. The solvent was evaporated. Yield : 380 mg (84 %) of

intermediate 3 (E).

d) The preparation of intermediate 4

HzN Br

i



In 10 mM acetonitrile, dry, was dissolved 2.00 g (10.0 nol) of 4-brono-2,6
5 dinmethylaniline, 1.07 g (1.5 eq) of acrylamde, 224 ng (0.1 eq) of

Pd( QAc) 2,wBem3/0ni306 (0. 2 eq) of tris(2-nmethyl phenyl)phosphi meTaPd2/8952 g of

N, N- di et hyl et hanam ne. The m xture was purged with N2 for 20 m nutes and

stirred overnight at 70 C The mixture _was diluted with 150 m of

nmet hyl ene chl oride, washed wi th saturat éd aqueous NaHCGOB3 sol ution, dried

(52t AR RRROR) Bt o Bt Sl feTt oMo B AR : 68 w00t he
1.51 g (789irBdg -TC. KNQyr(@ddane) sas added %wlprﬁpanattturgnva@fstlrrnd eredi ate 3
(E) %Ofo@wo'}l'ﬂguteé Bﬁlre tHﬁ&H%O(a!ﬁ%i eE%t@ﬂ x(/?th E@l dRBuE %'e%%atnﬂz 19% rand 500

g (2.6 ermalae m nu t he

cool i ng bat'As m@eﬂm\%@ SPRAYRS dﬁefét(mgé%éﬂ@fqdranéahe ﬁsxhémﬁ Wght at 20 C.
The mi %t ur@va\p@m@dwﬂ@lre@ha@@m 658 gw%ﬂvm L@ffledrby%@mhﬁmiroxﬁhtlagfaphy\lavére

i 1 Sopr opyiHoLe intentidcBr T aSotiRer it S thaiGie Srednscroro m o

sat ur at ed aijleeted and tieldalvBniswhakviaporatedd Yidld:rd. Bg of ihenetiiayd 4.acet at e | ayer was
separated, dried (sat. NaC, 20 Na2SO) and filtered. The sol vent was
evapor at edExample 1A 380 ng (84 % of interrredi ate 3 (E). d) The

preparati ofy, Aesdisdh@bfedta [;i%g;l Br te» -0 WO 03/016306 PCT/ EPO2/ 08953
-56 A mxturée)f)rgP t(?(E)rom) 2, % I met hyl benz na\n{ne (0.024 nol) in H2SO4 (30
m) was stirred at -5C KNCB (0.024 nol s added slowy. The m xture was
stirred at -5C for 30 mnutes, poured o nto H20 and extracted with

et hyl acetate. The organic |ayer was stfedowi t h H2O, separated, dried
(MS™) , filtered and the solvent was 5 ewdporated. The residue (0.058 g,

959 |

ovel ohaxanihl E&W@%t%m%ég%?ﬁgw a%%t o0 Pitnfiine P dilbo-
col | edPed %rmfth erRzeic il CWISCSW&E&SMQ 65r55|(@i 29mpl)gn GFHEGN €X0ebi ate 4.
Exanpl e Al ’Hlérﬂﬁit%%rsﬁﬁ‘é&ﬁhd)lfeﬂhﬂé&ﬂﬂﬁw %@O@ @0% s 2dlded. The mixture was

1ch|oroprroI|d|ne one 32 ol ed at 60C to a m xture of
4 an no- . IS SHCTRCT e e gmywa s %ﬂﬂws@ébe st B9, 029 ol 1)
in CH3CN (15.&1frdd)by column chromatography over silica gel (eluent cyclohexane/EtOAc 85/15;
15-40pm). The pure fractions were collected and the solvent was evaporated. Yield:
15 5.2 g of intermediate 28 (84%).

Example A2
A mixture of 4-[(1,4-dihydro-4-oxo0-2-pyrimidinyl)amino]benzonitrile (0.12 mol) in
- POCI; (90 ml) was stirred and refluxed under Argon for 20 minutes. The reaction
mixture was slowly poured onto 750 ml ice/water, and the solid was separated by
20 filtration. The solid was suspended in 500 m]l water, and the pH of the suspension was
adjusted to neutral by adding a 20% NaOH solution. The solid was again separated by
filtration, suspended in 200 ml 2-propanone, and 1000 ml CH,Cl, was added. The
* mixture was heated until all solid had dissolved. After cooling to room temperature,
the aqueous layer was separated, and the organic layer was dried. During removal of
25  the drying agent by filtration, a white solid formed in the filtrate. Further cooling of the
filtrate in the freezer, followed by filtration, yielded 21.38 g (77.2%) of
[4-[(4-chloro-2-pyrimidinyl)amino]benzonitrile (interm. 5).

Example A3
a) The preparation of intermediate 6

N
\N—// OH
/



The m xture was stirred and refluxed slowy. K2CO3 10% was added. The

m xture was extracted wth CH2O 2. The organic | ayer was evaporated. The
resi due (WO®3g)63mas purified by colum chronat ography ovecTgiror/esyel
(eluent: cycl ohexane/ Et OAc 85/ 15; 15-40m). The pure fractions were

coll ected and the sol vent was evapor at %9 Yield: 15 5.2 g of internediate
28 (849% . Exanple A2 A m xture of

4 [ (1, 4- i Byl Q0 o 25BY K IV AT APLORNZORLLL I £ Dy LR, diolk) 0 POCL3

(90 m) was Ted and refluxe € reaction

m xt ure wedimethylphenglouy, Heﬂlmnﬁlmlnmnmudaaégmﬁl @57 raolplint FEF €% ind) weder N,
separ at ed t*?é(w 2fhd ﬁﬂ;@tﬁét\i/a{%@tm&i‘ﬁ §@°‘G g@@%ﬁﬁ&@%?ﬁgﬂlé& Jgo%d@ A nd and

the pH of the suspension was Jjusted to _neutra a 20%

sol uti on. Ofrfemsthyinopgnsl (&’g‘éﬁ5ﬁn‘§b}5‘aTHFéép B was Mdﬁétf/fwnxgu%py@ﬁa@aecm 200
2I Ior oplangnaoa@gtﬁ 2108 8s, gheﬁﬂta tml paged.ouf ito IHDXhE e?rm W?%C%HC!W i

all soli i ssol ve e 0 rat.ure e aqueous

| ayer was %fﬁ%Hl‘égaYe&WBS farl?érag?rdg%ﬁ?dc&&%éfgﬁ) %@e‘&?’ﬁ © SQLYeHt YRS, em)vgl of 25
t he dryi ngevagemtedb¥hé rdsiduai(6.9g) was pdrifieel tyodaluind ohwedtogrphlevéi diticaaded .

Furth f

yi'el ded 2 3ouGHd CRRCIIGHLONTSIE 030,301 THGREL Td RASHEReREalebd B 11 1
(interm Bh eS@xgmpwes eAgpeted-Haagsioadarvieldod- i)gofmt@mn@dﬁe&t(és%m I\ )N_/ -
OH WO 03/ %G@Q@ppgailagg’@g{ﬁ%gdlat&ﬂ nBuLi (0,024 rol) was added dropw se at

-70C to a mxture of N -(4-brono-2, 6-

di met hyl phenyl ) - N, N- di rret hyI nmet hanl m dam ;- t®%/ mol) in THE (50 m)
under N2 flow The m xture was stlrre(}a ,l fo? 30 m nutes, then cool ed
to -706: solution of 2-nmet hﬁ/l pr opanal % in THE 50 m) was
added 10ThelmslaEnnetheryetory)pbyllaning (09493 ms#) ‘ZaSiﬂS‘G? at fP‘PF@rﬁeIBP@%‘Fﬁ %d 0C,

pour ed Ogtsoltﬂioﬁ dﬂZ@eﬂﬂéﬂlﬁéEl(@.O(Dﬁﬁ&inW)tnlﬂ(ﬂ‘@Q (20 mlj_ﬂﬁ\d@@gmmﬂrﬁ&yl?bva‘é\ﬁs
separ at e

d d,the d. .Th
;e tne (@b PSR he el WS sl MTBoRClp RS SR e clfCip
(el uent: CGCH2OIGItCHIDMaNIdd@DOTARIID The ol@njxﬂlbya)wasTwhéd withiKo©;\i8fe
col | ect ed s@gggte?g(%agtp(ll\%wVfﬁﬁbre%vﬂlﬁqlég(ﬁge t%&a@%% 1¥].'9€£§ &(160‘%) g of

i nt er nedi at e preparation o |nterrre |at
Tri s[ 35 ( 2-afdnteoRgbeBdxy) et hyl ] ami ne (0.0193 nol) was added at room

t enper at urg Tig Satiot bORtethedistt @ Medi ate 6 (Q. 0048 nol) in CH2A 2 (20
m). KvnO4 (0. 9% nol ) was added porti onk e mxture was stirred at

room tenperature overnight, then filtef8ad\ oceI ite and washed with
CH2A 2. The organic |ayer was washed w th/K2CC3"10%

A mixture of intermediate 7 (0.0043 mol) and ZnCl; (0.017 mol) in ethanol (20 ml) was
stirred and refluxed overnight, poured out into H,O and extracted with CH,Cl,/CH;0OH.
The organic layer was separated, dried (MgSQOy), filtered and the solvent was
evaporated. Yield: 0.94 g (82%) of intermediate 8.

d-1) The preparation of intermediate 9 - H
N. N, N.
T
F QN
(o]

20 A mixture of intermediate 8 (0.0049 mol) and intermediate 5 (0.0025 mol) was stirred
at 150°C for 2 hours and taken up in K,CO310%/CH,Cl,/CH;0H. The organic layer
was separated, dried (MgSOy), filtered and the solvent was evaporated. The residue
(1.3 g) was crystallized from DIPE. The precipitate was filtered off and dried. The-
mother layer was purified by column chromatography over silica gel (eluent:

25  CHCl/CH30H 98.5/1.5; 15-40um). The pure fractions were collected and the solvent
was evaporated. Yield: 0.21 g of intermediate 9.




separated, dried (MgSO), filtered and the sol vent was evaporated. Yield:

2 g (10099 15 of internediate 7. c¢) The preparation of internediate 8 H2
N--\' O AwDsuraoeof intermediate 7 (0.0043 nol) and ZnCl2prCO/EPLY08¥83 ) i n
ethanol (20 m) was stirred and refl uxed overni ght, poured out into H20
and extracted with CH2C12/ CH3OH. The or gani c | ayer was separ ated, dried
(MgSAH), filtered and the sol vent was - %\/aporat ed. Yield: 0.94 ¢ (82% of
internediate 8. d-1) The preparation of |nterrred| ate 9 H H | * "N~NN O
20 A mi xt @) Fhe preperatiedchinsergeptadi9 nol ) [@nd; i nt erﬁredl ate 5 (0.0025 m)l)
was stirred at 150C for 2 hours and taken 9 L O
organic |layer was separated, dried (Mg§04
evaporated. The residue (1.3 g) was crydtal S¥he
precipitate was filtered off and dried. Phe nother |ayer was purified by
col um chrmn’fﬁitngsmfpht;enw@atesml(D@aB g&ﬂ) dnellinterrhedib Sccpl%@aﬁﬂ@bﬁﬂﬂng& 5/ 1. 5;

15- 401t

evapor L ADB gP ) ?%1 SO FrfGiEE HE 0Pt iR En6 o 102 EP02/ 08953
-58 d-2) Tthmpcpm@psaam ﬁﬂ(tme@fTherptrwm@@ wa%wa@lectlwﬂlh PIPE\sndndriedOYigld: 458 i xt ur e
of inter n%;llﬁzzne@aé%?@g@yml ) and internediate 5 (prepared according to

A2) (0.025 3N (10 m) was stirred at 105C then brought to room
terrperaturds3)a ePfeIP?@P@H"fWWFl@&?fQ tate was CWa&hed vvlmh Dl PE and dri ed.

Yield: 8.4 g of internediate 29 (96% d-3) S a of internediate
30 ci HH \ NNN OI I NOS5 A m xtw eoof g ¥- C benzoic acid
ethyl ester [CAS 82765-44-4] (0.02 nol) aod internediate 5 (prepared

accordi ng to A2) (0.0243 nol) in
A mixture of 4-amino-3-chloro benzoic acid ethyl ester [CAS 82765-44-4] (0.02 mol)

and intermediate 5 (prepared according to A2) (0.0243 mol) in
1-methyl-pyrrolidin-2-one (40 ml) was stirred at 180°C for 2 hours, then poured out
into HyO and extracted three times with EtOac (80 ml). The organic layer was

separated, dried (MgSOy), filtered and the solvent was evaporated. The residue (10 g)
10  was purified by column chromatography over silica gel (eluent: CH,Cl, 100; 15-30um).

Two fractions were collected and the solvent was evaporated. Yield: 1.7 gFland 1 g

2. F2 was taken up in diethyl ether. The precipitate was filtered off and dried. Yield:

0.95 g of intermediate 30 (12%).
N NN
T
= | ‘ Sy
OH

e-1) The preparation of intermediate 17
NaBH, (0.0001 mol) was added portionwise at 5°C to a mixture of intermediate 9
15  (0.0001 mol) in ethanol (7 ml) under N, flow. The mixture was stirred at 5°C for 1
hour, poured out on ice and extracted with CH,CL,. The organic layer was separated,
dried (MgSO,), filtered, and the solvent was evaporated. The residue (0.1 g) was
- crystallized from DIPE. The precipitate was filtered off and dried. Yield: 0.044 g of
intermediate 17.

e-2) The preparation of intermediate 32 H
O NN,
\ O
=N Sy

OH
20 BulLi 1.6 M (0.009 mol) was added at -78°C to a mixture of

T,

(1ntermed1ate 31) (prepared according to A4a) (0 0029 mol) in



1-nmet hyl -pyrrolidin-2-one (40 m) was stirred at 180C for 2 hours, then
poured out into H20 and extracted three tines with EtCac (80 m ). The

or gani ¢ |wQes/owas6 separated, dried (MgSH), filtered and PCAEPSDISKENt was
evaporated. The residue (10 g) 10 was purified by col um chromat ography
over silica gel (eluent: CH2C12 100; 155 30m. Two fractions were collected
and the solvent was evaporated. Yield: f 7 g Fland 1 g F2. F2 was taken

up in di et (4 Hﬁ und&hﬁ ﬂf)ﬁrCTﬂé hﬁitﬁré"@ﬁs dhirdeli Gf e/@°@ff$r AN ifllidsChe, Y1 €1 d:

0.95 g of ﬂ)ntehr ate i e preparation of |nter‘rre8|ate 17 H
HY N~ | Pro ‘?Q&Bﬁ&lp(etﬁ @reemdﬁmry {oaS houeseH2Q srasiadded. Jhe mixBIE was a

The. i xt 8?"”"""‘“@“ e ot e O e N act o

with CH2C1 % \é\glﬁens[&aﬁSﬁ?por?tggg;he\ﬁﬁgég%gggﬁ)égas pug 1F§Hy ERYB™M) , filtered, and
t he soPverthromatogmpimor et eilica gelaehest: d]}QCMZ(ZEEI;;CgBI/M&&)H OB230. 2] 15- z@;ﬁn)‘ rom

DI PE. The fi d A4

ht e red: apnes yAelds Sellhilebich Sh& fhelolvet adlyafired ey (%ol \y N o 20
BuLi 1.6 Nrgatiopdeo. %B)Of mgtuanﬁ arf 85 g affction é (4&%1 rastioh 3 whsQuifiid by

(i nter medi c&ﬂtﬁn@&ﬁroﬁﬁfoﬁﬁh@hg@vé}qéeﬂlﬁgpéblﬁéﬁt /t‘i@zbo wﬁgﬁ%?@@o/ﬁ@l fo,t\;@s ’1%3003/ 016306

PCT/ EPO2/ Q Qﬁp @9 él' tur stirred at
-78C for RS T2 Ktk © the selydtnas gyrmozated- e Yiehdi 535 g Féd for 3
Ihour s10H2 a;zms andi0lé ¢, of FRe Fiviwek umtamfedlfm distlyBéth¥y. Tﬂe ﬁfé%lfalt%te wde organic
ayer was Lt t he solvent was
evaporate e rem%’géd ?ﬁelégp%m\%é tf)]i??e %?%%12 @@%QOI um 5 chronmat ogr aphy
over sili ca3)ydhe pispuetion ofiHRONA@EIBH NHACH 98/HZ/0 1;4 15-40m. Three
fractions were collected and the sol vent wg °- ield: 0.189 g of
fraction 1, 0.14 g of fraction 2 and O. fr ct m@ Fraction 3
was purified by columm chromatography o er kromasH (elUentSy CH2A 2/ Et QAc
80/20; 10m). Two fractions (Fl, F2) wer&collected and the sol vent was
evapor at ed? sofpéorof methAmggmesiurg ltécﬁd@/gl @Mdoltidn in ditthyRthdFl(Omdsl)cryst al | i zed

fromdiethyl ether. The precipitate was filtered off and dried. Yield:
0.21 g of internediate 32 (209 He 3)HThe preparation of internediate 34 H

" o

was added to a solution of ¢ " intermediate 33 (prepared

15 according to A5.a) (0.0006 mol) in THF (3 ml). The mixture was stirred for 2 hours.
H,0 was added. The mixture was filtered over celite. H,O was added. The mixture was
extracted with EtOAc. The organic layer was separated, dried (MgSQy), filtered, and
the solvent was evaporated. The residue (0.05 g) was purified by column
chromatography over silica gel (eluent: CH,Cl,/CH;0H 96/4; 15-40pm). The pure

20  fractions were collected and the solvent was evaporated. Yield: 0.015 g of intermediate

. 34(7.2%).

Example A4
a) The preparation of intermediate 10 o~

NN
.
\\N

A mixture of ethyl 3,5-dimethyl-4-hydroxy benzoate (0.0025 mol) in 1,4-dioxane (2.5
ml) was stirred at room temperature under N, flow. Sodium hydride (0.0033 mol) was
25 added. The mixture was stirred for 2 minutes. Intermediate 5 (0.0028 mol) was added.
The mixture was stirred for 10 minutes.1-methyl-2-pyrrolidinone (2.5 ml) was added.
The mixture was stirred at 150°C for 12 hours, poured out into H>O and extracted with



NNNYN OHA solution of nethyl magnesi umiodide (1.OM solution in
diethylether) (0.6nml) H H was added to a solution of o Ninternedi ate 33
(prepar edw0d3m0as06 ding to A5.a) (0.0006 nmol) in THE (3 ml PCTHPE2/089%3 ur e was
stirred for 2 hours. H20 was added. The m xture was filtered over celite.
H20 was added. The m xture was extract 8d with Et OAc. The organic | ayer was
separated, dried (MgSOH), filtered, arr@’- t he sol vent was evapor ated. The

(o uent: (%@%ﬁ%ﬁ&gﬁﬁéﬁﬁ%ﬁfﬁ%ﬁﬁ (S RRISERD RiRanSlbd OB, 95
and t he sdiolxent waaevaperiest Abetesidve €l.d:g) Ma@psn@ect)by tolwmn ehrpmatesraply (7. 299 .
Exam | p e Ay ﬁilcg gﬁ éQl'h@ﬂaC?iECB)C}%fOH 95 R¢ 'I’?Qf()ﬂfn? g dJﬂre A Nonk /W’E!ré\l ~N A

m xt ure of et rox‘\g/@gﬁ?nzo g& 0025 m)
1, 4- di oxarf® 16‘23@ an‘iliﬁfbe sgz}é@mswasrewé@prate r ‘Uehi et %d@\:?d]@r fI ow. Sodi um

hydrlde (B-203%e A8 of Afcraddrek 1iThe mixture was stirred for 2 m nutes.
Internediate 5 (0.0028 nol) was added. The m xture was stirred for 10

m nut es. 1-nmet hyl - 2-pyrrolidinone (2.5 m s added. The m xture was
stirred at 150C for 12 hours, poured o H20 and extracted with WO

03/ 016306 PCT/ EPO2/ 08953 -60 CH2C12/ CH3GH. ;l'heﬁ organi c | ayer was
separated, dried (MJSO™4), filtered and the s)(Iv was evaporated. The
residue (1.7 g) was purified by col urm chro ogr over silica gel
(eluent: CH2C12/ CH3OH 92/8; 15- 40rr)5. F—E‘Tﬂze fractions were collected and
the soPverh soligorohistaraediate 19 (8090 @)noi)lgl Chimd) wesadded dnopwisead P C b- 1)
Th? pregartt@ta%ﬁ e‘ﬂﬁloh%ﬂ’ﬂ@l@ﬁ'(@b@l&b BfTI-fF@ﬁﬂ)deérﬁz ﬂo@ot‘l'}gﬂngﬂu@fwas t

i ntermedi at e in Wi Sse 0 a
suspensi or?‘(’iri‘3 é\l‘?-lg’ qﬂfﬂu)te ﬂutgfﬁ@rﬁzg) ﬁﬁr@%g@rﬁf@%a&a}e m xture
was  stirragamd layer Waasr sei:aﬂatmdrdrwdctl\@gﬂ@&cﬁlmred iand theHBDehOwas evaporafed?2Cl2 was
added. Thef he I%Q&Hé &/f'aé @Yr%ed%%oﬁﬁﬁ?&lﬂ%ﬁ&og%ﬂh?%Véll\{g%%ﬂgﬂ (eiﬂeln{ %I%‘blz and the

sol vent was ev Cp
100 to CH,Cl,/CH30H 99/1; 5pum). The pure fractions were collected and the solvent
was evaporated. The residue (0.1 g) was crystallized from diethyl ether. The precipitate
was filtered off and dried. Yield: 0.043 g of intermediate 11 (24%).

b-2) The preparation of intermediate 37 OH

a”
m. N R
72
Ny

LiAlH, (0.0196 mol, 0.75 g) was added portionwise at 5°C to a mixture of intermediate
29 (prepared according to A3d-2) (0.0098 mol) in THF (100 ml) under N; flow. The
.15  mixture was stirred at room temperature overnight, poured out into EtOAc, then into

H,0 and filtered over celite. The organic layer was separated, dried (MgSOy), filtered,

and the solvent was evaporated. Yield : 3.4 g. This fraction was purified by column

chromatography over kromasil (eluent: CH,Cly/CH;OH/NH,OH 97/3/0.1; 15-40um).

The pure fractions were collected and the solvent was evaporated. Yield 1 g (27%).
20  This fraction was crystallized from DIPE/CH3;CN. The precipitate was filtered off and

dried. Yield: 0.03 g of intermediate 37.

c) The preparation of intermediate 12 al



The residue was purified by col um chromat ography over kromasil (eluent:
CH2C12 10 100 to CH2C12/CH3OH 99/1; 5m). The pure fractions were collected
and t he swbwaftedomas evaporated. The residue (0.1 g) was ecygrarhszed from
diethyl ether. The precipitate was filtered off and dried. Yield: 0.043 g
of internediate 11 (24% . b-2) The prepégration of internediate 37 OH ci H
HN N N Li AlH4 (0.0196 nmol, 0.75 g) was™added portionwi se at 5Cto a m xture
of i nternmedi e I t I d (100
m ) under %‘ﬁm %?lf&%%@%% fll @%&3\%@9% &{W @q&?)o‘g%% e{ﬁzger %td]ursle}@

over ni ght , ((&96anolpwas pdded depEise- ’Eh@emxmn@ WaHEQDlradlduif inta ise ecitenkaCOgel i t e.
The organi ¢pd gmﬁ a%%%%% ﬁﬂ{gea%é KSQhdnutds! *rh@ 3101 Pwltdbe sol vent

was evaporate fq raction was ur|
chr onat ogr SAiptcdy é’ileq(%&%@i)b lktepﬁaafithm@mv@emmw@ 3/eat 15- 40m).
The pur®e f et 18790l | ect ed and the solvent was evaporated. Yield 1 g

(279 . fracti.on ized from Pl PE/ CH3CN. The precipitate
was fil terg}j&ﬁ?f’r@ﬁ@tlo’af’ ﬁ@it[%% 0.03 g of P

Internediate 37. c) The
preparation of internedi ate 12 d H NN 3/ 016306 PCT/ EP02/ 08953 -61 A
m xture of internediate 11 (0.0043 nol) i

S12 (50 m) was stirred at
0C. SOC12 (0.0206 nol) was added dropw se. heNm tyre was poured out into

ice water/K2C03. The m xture was stirred at ?@t rature for 5
m nutes. The organic | ayer was separ ated, dr (MyseAs Ny f| I ter ed and the
solvent was evaporated. Yield: 1.5 g of 5 int er nediate 12" The

prepar at i ofPst’s feReeRtB A0S eﬁoi)sweaéqe fo 3mipuys, of iptermediatg d i %ee aP]é ent
(0.0084 nofprepaesl a%ddlﬂdlgtt@ 24p71 )Owoes afol) mtaeétaﬁa(i@txﬁl)l@hémgtuiramse 1)

(prepared C r t e mxture
was st rr%‘HTeglt F%’g?ng 33}1%?) fﬁégh’f)‘br?%?nl?(? erél Hﬁ ggﬁra&gob(?g‘%&ﬁl WftE H20 and
basi f i ed \ANaHCONaEHﬁéﬁreciﬁmzatqowacﬁﬂmmch@fé anvhdri¢d. Mielded .3 §. Thedesikdvedd.]l gYi el d :
1.39 RYLLL] chr omat ogr aphy over
sili ca geI eﬁﬁg%p%ﬁ%ﬂ@%%@f%&}@%@%ﬁ éehgﬂCHBO—I 100). The pure
fracti on wekleb{H-QHNBOH 85/15/1 then CH;0H 100). The pure fraction was crystalhzed

from isopropanol/DIPE. Yield : 0.071 g of intermediate 55.

Example AS
a) The preparation of intermediate 13 Ox

A mixture of intermediate 19 (see Table 1) (prepared according to A4.b-1) (0.0037 mol)
15  and MnO, (0.0185 mol) in CH,Cl; (100 ml) was stirred at room temperature overnight,

then filtered over celite. The filtrate was evaporated. Yield: 1.3 g of intermediate 13.

b) The preparation of intermediate 21 HNNS

T

N

2
Z
Zm

A mixture of intermediate 13 (prepared according to A5.a) (0.0029 mol) and H,N-NH,,
H,0 (0.0058 mol) in EtOH (10 ml) was stirred at room temperature overnight. The
solvent was evaporated till dryness. Yield: 0.53 g of intermediate 21.

20  Example A6



fromisopropanol /DI PE. Yield : 0.071 g of internmedi ate 55. Exanple A5 a)
The preparation of internmediate 13 H HN N N ;Y A mxture of internediate
19 (see Tabloa/o1930€ prepared according to Ad.b-1) (0.0037 npCY/EPA%osansl Mh02
(0.0185 nmol) in CH2C12 (100 m ) was stirred at roomtenperature overnight,
then filtered over celite. The fiItrat% was evaporated. Yield: 1.3 g of
internediate 13. b) The preparation of” Phtermediate 21 HZN-N / H HNY N
IN\ NI / _NAmxture of internmediate 13 (prepared according to A5-a)
(0.0029 nolhe piRpRrpboy Afiptermegiate A8 0058 gl %\i n EtOH (10 m) was stirred at

roomtenperature overnight. The solvent §mévaporated till dryness.
Yield: 0.53 g of internediate 21. 20 Ex e A6 WD 03/016306 PCT/ EP02/ 08953
-62 The preparation of internediate 14 H HN~ ,NNN OH HN-~N

Hydrazi ne (0.0077 nol) was added to a mxfure of N (prepared according to
A3.d-1) (0.0005 nmol) in EtOH (10 m). Th&“wi eWwas stirred and refluxed
overni ght. Hydrazine (0.028 nol) was added. ne g xfure was stirred and
refluxed overnight. Yield: 0.28 g of intermediate 14.% Exanple A7 a) The
preparation of internediate 23 COON H HN\N /N N

;Nﬁwnﬁk\\

- Hydrazine (0.0077 mol) was added to a mixture of N (prepared
according to A3.d-1) (0.0005 mol) in EtOH (10 ml). The mixture was stirred and
refluxed overnight. Hydrazine (0.028 mol) was added. The mixture was stirred and

refluxed overnight. Yield: 0.28 g of intermediate 14.

5 Example A7
a) The preparation of intermediate 23 (O0H

O
=

A mixture of intermediate 35 X Sw (prepared according to A3.d-1)

(0.0056 mol) in HCI1 3N (60 ml) and iPrOH (15 ml) was stirred and refluxed overnight.
The precipitate was filtered, washed with HLO, taken up in DIPE and dried. Yield: 2.3 g
of intermediate 23 (100%). ‘

b) The preparation of intermediate 56 O AOH

0. N. ﬁ
=
T\/TN(@\
\\N

10 A mixture of intermediate 10 (prepared according to A4.a) (0.0012 mol) in HCI 3N
(26 ml) and /PrOH (4 ml) was stirred and refluxed for 12 hours. The solvent was
evaporated till dryness. The residue was taken up in (CHj3),CO. The solvent was
evaporated. The residue was taken up in diethyl ether. The precipitate was filtered off
and dried. Yield: 0.4 g (78.5%). This fraction was stirred at 60°C for 20 minutes.



0-11 H HNC N N A mixture of internmediate 35 7\~N N (prepared according to
A3.d-1) (0.0056 nol) in HCL3N (60 m) and iPrOH (15 m) was stirred and
refl uxed woaesnight . The precipitate was filtered, washedP@rtEPoXd$283 t aken
up in DIPE and dried. Yield: 2.3 g of internmediate 23 (100%. b) The
preparation of internediate 56 0 off H_I(\\/NI / \ ~N 10 A m xture of
internmediate 10 (prepared according t 002, a) (0.0012 nol) in HC1I3N (26 m)

and i PrOH S SN d : t was
evapor at edr IO HE nIES Fakich FAC R ERo AT OFE SRS, TRERBBIAER' (0
was evapowag Biered ol and diiddieYipkds 0413 lgenf infprmediaie 86 30%kt her . The precipitate
was filtered off and dried. Yield: 0.4 g (78.5% . This fraction was stirred
at 60C f orExample A8t es. WD 03/ 016306 PCT/ EP02/ 08953 -63 Yield: 0.19 g. This
fraction \ﬁ?sngrp\c@l;a@{h{dnz&qlntgﬁmdf@m 2- propanone. The precipitate was
filtered off and dried. Yield: 0.12 g @f f:termdi ate 56 (26% . Exanple A8
a) The preparation of internediate 24 OJH --N A m xture of internediate 31
(prepared according to A4.a) (0.0005 noljyand 5
(triphenyl phosphoranyl i dene)acetic acid yl. ester [CAS 1099-45-2] (0.0006
mol in THE (5 m) was stirred at 80C f hours, poured out into H20 and
extracted with CH2Cl2. The organic layerlwas geparated, dried (MJSH)1
filtered and the solvent was evapor at ed. \T/e\(r ue (0.4 g) was
crystallized fromDI PE. The precipitate wass¥il off and dried. Yield:
0.08 g (33%. This fraction was crystallized from 10 DI PE/ CH3CN.  The
preci pi t at4 migtre of ingareadigter3 Idprepaic aacording e A4 (@PARUMab end4 (339 .  b)
The p&gpgr@ﬁlb}%ﬂyfﬂh?éﬂ%%??@ér@a%e@@ac@d Qt_hyNistér [&ialﬁt1@99@4§_szlt(o.©od@m89ﬁ11 mol )
was adde ﬂEIF r(g) (r)nIB wgs titred at r88°é for 4%?101Trs?1l5|0uergd out Into BLO and extracted with

CIH,Cl,. The organic layef was separated, dried (MgSO,), filtered and the solvent was

evaporated. The residue (0.4 g) was crystallized from DIPE. The precipitate was

filtered off and dried. Yield: 0.08 g (33%). This fraction was crystallized from

10 DIPE/CH,CN. The precipitate was filtered off and dried. Yield: intermediate 24 (33%).

b) The preparation of intermediate 25 (

Piperidine (0.0011 mol) was added at room temperature for 30 minutes. Intermediate
31 (prepared according to A4.a) (0.0005 mol) was added. The mixture was stirred at
room temperature for 1 hour, poured out into H;O and extracted with CH;Cl,. The
- precipitate was filtered off and dried. The residue (0.2 g) was crystallized from
15 CH3;CN/DIPE. The precipitate was filtered off and dried. Yield: 0.048 g of intermediate
25 (19%) (mp. 222°C).

Example A9
The preparation of intermediate 26 N,

a H
N_ _N
2
T
N <
SN



31 (prepared according to A4d.a) (0.0005 nol) was added. The m xture was
stirred at roomtenperature for 1 hour, poured out into H20 and extracted
wi th CH2GYP.03/0s06 preci pitate was filtered off and dri ed. PChEPIBEI96Ie (0. 2
g) was crystallized from 15 CH3CN DI PE. The precipitate was filtered off
and dried. Yield: 0.048 g of internedigte 25 (19% (np. 222C). Exanple A9
The preparation of internediate 26 / | NH2 H HN N N N WO 03/ 016306

PCT/ EPO2/ 08953 -64- *NO@ H NYN Br ~A mi xture of (prepared according to
A3.d-1) (0.0011 nol) *@EE” 2 g) in nethanol (30 m) was hydrogenat ed
at room t enper at ur es der one bar pressure, then filtered over
celite. Celimatwasf wastred with CH3OH( (prefidred &dcbtdiag & MB.8-BV@001Bin6Y till

2 Jr opanondT By AR Bbet86 of) K3} Fiord el Mol fmmerun (91 anc

dried. Yieheurs umiewngb@fpmssms then flitereﬂmcltqebtﬁ Ildn@swmas‘hcéwnh;cwmrm
chr omat ogr @H@ﬂltﬁwaskév%ﬁ&%béh il @yH&QtThe%%&He%qg%@&yéélﬂze% fromt M - Three

fractians re coll écted | vent " was ev {?orat ed.
n

Yiel d: 0.0 *PBOP@HW/CH@I\S? disshyd ethey. T pyeqitatewag filiered pkfeand dsiednYigldst hy |
ether. Theopv QO piaétadrel VBacidd 1 e guefidd Rrsblethn @Hrom\ﬁt@érﬁiphyQ)V@?ﬁoﬁlaWI 10,

: m :; xg: 2§ ueﬂg C%?érzl é%p(ﬁl%lélz\?% ﬁfmmxeﬁ@lwonsp?ﬁ 3@%@ wEre SPITI@R?CI( pr epar ed

accordi ng altdthﬂscdyer(tWa@(a@@mntbd Yaiekl: 0061y EhyD.pp &2 phd 0 5(HFDEV a0l ) in

CH3CN (10 {511&11 W5 cﬁéthglreﬁc‘ﬁ’efhe - b hHé‘t@%E RiteRd WPEM GBI gi.Yge{: 05(?%8 PRt was

evaporated ti ue was taken up in Her. 15 The
preci gi% at@tmédlﬁ‘ielzﬁe(ﬁ@a (@Pfré?n@)drl ed. Yield: 0.34 g of i nt ermedi ate 27

0, -~
(949 . EXE)r(T(})mqulb The preparation of internediate 58 HH

The preparation of intermediate 27 O\ Q
+ -

Neqeacl

A mixture of \N (prepared according to A4.c) (0.0005 mol) and

triphenylphosphine (0.0005 mol) in CH3CN (10 ml) was stirred and refluxed for a week

end. The solvent was evaporated till dryness. The residue was taken up in diethyl ether.
15  The precipitate was filtered off and dried. Yield: 0.34 g of intermediate 27 (94%).

Example A1l
The preparation of intermediate 58

N NN
7
T
~N S

SN
A mixture of 4-bromo-2,6-dimethylbenzenamine (0.013 mol) and intermediate 5 (0.013
mol) was stirred at 150°C for 1 hour. The mixture was poured into K,CO3 10% aqueous
20  solution and extracted with CH,Cl,/ MeOH (95/5). The organic layer was separated,
dried (MgSOy), filtered and the solvent was evaporated. The residue was crystallized
from diisopropyl ether. The precipitate was filtered off and dried. Yield : 2.3g (45%).
The mother layer was purified by column chromatography over silica gel (eluent:



Br A m xture of 4-brono-2, 6-di net hyl benzenam ne (0.013 nol) and
internmediate 5 (0.013 nol) was stirred at 150C for 1 hour. The m xture was
poured i WO 0BAGA3B6 10% aqueous 20 solution and extracted WCTIEPCHRISP/ MeCH
(95/5). The organic |ayer was separated, dried (MySH4), filtered and the
sol vent was evaporated. The residue wa 5Cr ystallized fromdiisopropyl
ether. The precipitate was filtered oft""and dried. Yield : 2.3g (45%. The

not her | ay, eI uent :
V0 031 016506 P B NSRS S T The R A herP YRR Ry VT
pure fractSobyeat was evaperatede Yisdd:Aho0 gik&7%) dihe elnbaleldaf apsrreadiate 5 wias! d 0. 90
g (1799 . Thegboka! yield of internediate 5 was: 3.2 g (62%. S

I ntermedi ate 59 was prepared analogously. HH & NNNI ~ ~N Internediate
59 WO 3/ 16306 PCT/ EP02/ 08953 -66 Table 1 and 2 list intermedi ates which
interv nferiogdiater Worasprensredanalagepdliinds of the present invention. Table
1 R3 R4a NNH\ / CN X 11} /Y 4b IN 5HRInterm Ex. No. X1 3 R4a Rob
Physical data No. 11 Adb: : 12 AMdc 0 -CH2-d CH3 CH3 16
A3e NH - CH(OH) - CH3 CH3 CH(CH3)2 CH3 CH3 18 A3e NH
-CH(O-l) CH2- CH3 CH3 ANH -CH2. OH CH3 CH3 15 Adc

3 CH3 np. 180C; (E)

Intermediate 59



25 A8b 0 N O-CH CH3 CH3 np. 222G (A) 0 35 A3d-1 NH . CH=CH C(=0) _O CC2H5
CH3 CH3 NMP_ 200C (E) o't i T

..... W0.03/016306 . . e e e . PCT/EP02/08953 . .. - -
23 Al a NH CH=CH—C®-ICHBCHBB4 A363NH CH(O—I) CHBCHB ...... H 182C 36
Adb-1 NH -CH2-OH CH3 H np. 210C 37 A4b-2 NH -CH2-OH C CH3 38 A4db-1 NH
-CH2-OH d H np..226C 39 A3e-1 O -CH( CH3 ....... CH3. H ...... m .
iG C 40 M’?aﬂle% an% lsgﬁtemeﬂ%*%j@te&%%q:&the—preparanon of coﬁ‘&)o@%?s of the

32 A3e-2 O)I@FKYM-I)VBU]*QI- . CH3 ~ CHS_. n’>p 93C e e 42
Adb-1 NH CH2-OH Br CH3 250C 43 A4b 1 NH - CH2- O—| OH H rrp. 124C 44 A4b 1 NH
-CH2-OH H © 215 C 45A4b1NH CH2-OH O CH3 H 46 A4b-1 NH -CH2-COH CF3

H X1.94C ¢ N\H-CH-d d CH3 48 Adc NH CH2-C1 d H WO 03/ 016306

PCT/ EPO2/ 08953 ‘Interm Ex. 3 R4a Rob Physical data No. 49
Cltl CH3 H 51 Adb-1 NH -CH2-CH C(CH3) 3
53 -1 NH CH2-OH 2-furanyl _CH3 54 Adc NH

- CH2-CO5 Br CH3 4bAI YCH=CH COON CH3 CH3 Table 2 R3 CH3 NH CN  --~ X'

Y Interm. | Ex.No. |X; [R3 R* R Physical data
No.
11 Adb-1 |0  |CH,-OH CH; CH;
12 Adc 0O |cu-a CH; CH;
16 A3e NH | -CH(OH)-CH, CH; CHs
17 A3e NH |-CH(OH)-CH(CH,), CH; CH;
18 A3e NH | CH(OH)-CH,-CH, CH; CH;
19 Adb-1 |NH |CH,OH CH; CH,
15 Adc NH |CH,-Cl CH; CH;
24 AS8a 0] -CH=CH-C(=0)-0-C,H; CHj; CH; mp. 180°C; (E)
25 ASb |0 ;'}_(O‘CZHS CH; CH;  |mp.222°C; (A)

(6]

35 A3d-1 |NH |CH=CH-C(=0)-0-C;H, | CHj CH, mp. 200°C; (E)
23 A7a NH |CH=CH-COOH CHs CH;
34 A3e-3 |NH |CH(OH)-CH, CH; H mp. 182°C
36 Adb-1 |NH |CH,-OH CHs H mp. 210°C
37 Adb2 |NH |cH-OH Cl CH;
38 Adb-1 |NH |CH,-OH Cl H mp. 226°C
39 A3e-1 |O  |CH(OH)-CH, CH; H mp. 160°C
40 Adb-1 |S  lcH-0H CH, CH; mp. 173°C
41 Adb-1 |NH |CH,-OH | Br H mp. 234°C
32 A3e-2 |O  |CH(OH)-CH, CHs CH; mp. 193°C
42 Adb-1 |NH |CH,-OH Br CH;, mp. 250°C
43 Adb-1 |NH |CH,-OH OH H mp. 124°C
44 Adb-1 |NH |CH,-OH H H mp. 215°C
45 A4b-1 |NH |CH,-0H O-CH; |H
46 Adb-1 |NH |CH,-0H CF; H mp. 194°C
47 Adc NH |CH,-Cl Cl CH;
48 Adc NH |LCH,-CI Cl H




N CH3 Interm Ex. No. XI R3 Physical data No. 20 A3e NH -CHOH-CH3 5 B.
Preparation of the final conpounds Exanple B 1 The preparation of conpound
1 HH NwNoBloN3oN A m xture of internmediate 3 (0.034 nol pcarepor/ones nedi at e
5 (0.0174 nol) was stirred at 150C for 1 hour and taken up in K2C03

10% CH2C12/ CH3OH. The organic | ayer wgz separated, dried (MgSOH),
filtered, and the sol vent was evaporat - The residue (10 g) 10 was

purified m—chromatogrgphy—over—sitca get—(efuent—CH2CI 2/ ethy
acetate ao. [1Bx.Noy)| Xirafion 1 was crys{®iized R i prithsicatdata
precipita iltergd off and dried. Y|eId: 1.3 g of
4-[[4-[[4 oettrenyl )y =2{ 8- di met Myt ptenyijam noj |- 2~

pyri m di r,,;ﬂ,w Mam_m,no{f‘@ﬁ:flw Pt r i GHi‘@H (conmpound ! B3 ?OOQH 15. BEanpl.e B1A
Conpound |owas al g4 prep@red_@nggql lows : A moHure pfr 93.9 (g (0.45 nol) of

t he hydr gcnrorie ga of i ntermediate 3 arg AcEHTdinmg To
Exarrp|ye AR, a,npg%ﬁg Iﬂ% HoQB ) of int e;,,,,ﬁﬂéﬁg)@e l in 1131 gf VD
03/ 016304 32CT/ EPO/XA&)SQEQ\]H- 63CEI§-£EI]OI’]I trile vvas:}greparﬁd under nitrogen
at nospher The Ie S dand Trefl r hours, then
ol lomed te%coorkades dNBR PoiRbR Plae ¢ 4 araneblChRe ol duo-was

vvvu T T Ier D

washed wi|tdd 200 m\4of adeédon|-CHLIGE, fol | owed| By dryi angnder reduced
pressure 50C |o %/nl g%. 146 §(,1 &%ﬁGGG mp of t &_lobt ailned sol 1 d was

brOUght I'—5—1H1—efF—I2 371004 e oHS—S6O1 v of—Fhe—m e tHe—was—stirred—at

roomtenperature followed by filtration. The obtai ned resi due was washed
twice wthy r foll owed by drying at 50C under reduced pressure. The
resi due vva 3 ught in 6.55 1 isopropanol and the m xture was refl uxed,
then stirre ehni ght and f/Atered at roomtenperature. The residue was

J

was dried C : @8sure. Yield : 113.2 g (68.6 %9 of 10
4-1[4-1[4-( anbdit h yI) 2,-d|rrethylphenyl] am noj - 2
yrlmdlnyl]a di&?] n|tr|Ie(E) (corrpound 1). Exarrple Bl B
Al ternati e|¥ &pouna T wWas @l 50 preparef_as ol ows 15 a) A m xture of
i nt er medi gtiterg. (& x0d0®21 X0l ), | K epared accBP¥HFR] a2 Exanpl e Al1,

No.

20 A3e NH -CHOH-CH;

5 B. Preparation of the final compounds

| No N_ N
=4
U\Q\
N%\ %N

A mixture of intermediate 3 (0.034 mol) and intermediate 5 (0.0174 mol) was stirred ét
150°C for 1 hour and taken up in K;CO3 10%/CH,Cly/ CH30H. The organic layer was
separated, dried (MgSOy), filtered, and the solvent was evaporated. The residue (10 g)

Example B1
The preparation of compound 1

10  was purified by column chromatography over silica gel (eluent: CH,Cly/ethyl acetate
80/20; 15-40pum). Fraction 1 was crystallized from iPrOH. The precipitate was filtered
off and dried. Yield: 1.3 g of 4-[[4-[[4-(2-cyanoethenyl])-2,6-dimethylphenylJamino]-2-
pyrimidinyl]Jamino]benzonitrile (E) (compound 1) (20%).

15 Exam ple BI1A
Compound 1 was also prepared as follows :

A mixture of 93.9 g (0.45 mol) of the hydrochloric acid salt of intermediate 3, prepared
according to Example Alc), and 109 g (0.4725 mol) of intermediate 5 in 1.8 1 of



acrylonitrile (CH2=CH CN) (0.00213 nol), Pd(OAc)2 (0.000043 nol), N, N

di et hyl et hanam ne (0.000043 nol) and tris(2-nethyl phenyl)phosphi ne (0.00021
nol) in VEBRGMIEGTI M) was stirred in a seal ed vessel at 1POTEPOBOSISHht. H20
was added. The mixture was extracted with CH2Cl2. The organic | ayer was
separated, dried (MgSOH), 20 filterednf?%d t he sol vent was evaporated. The
residue (0.15 g) was purified by columt® chromat ography over silica gel

I t: foh@ii . - . ' A | I ected

nd the sol seontarts B pRARLELRLE MR on Aindigndl, Thé hifhicatyiiRa gl | ecte

( 2- cyanoet §EH¥$d oy 69 dowrs pibemllpyreshipicpokie %F--%WXIW avagyiltpred and the

S_m' ?ﬁ] lbe?ﬁl'é@iidhéY wla€ wabieldZwi07000m! oflRetongtile] foVRswedlty Hhrhb LE&S rédRBY
retnhyletner. I €

| d. 0. 035 4-114-114 2 . . .
( 2- cyanoet &S @tégGCdﬁV?fﬁtﬁ%&ﬂ%%%k?-é%%wpﬁﬂfﬁ%?‘%ﬁlm%iﬂlmsrm%ﬁ%ni trile
(E)  (SonpblLiotiKiGO{ 5&aqudoys doldtion. (T mimhge vads stit@atredmae@p&anand 15 m  of

N, N- di i . 00.m .fl.ask.und ' . T

thi's it o uouel BLREANE Tue SOAMRT el oo B Satior e oV 8T o, 1°

mol  Pd) . lryg/acSaU%suides rodueastipressute. (TS mesiding wos bieoghidn pI5GriisapromnolThe

m xtur e Wamda sl widfpRRtHAS G R Ald ﬁlfeiaqf?gé_;ﬁ@gé@ﬁturé ol | owed
il &

by |Iiquid ¢chronmatography. The reaction yie noet henyl ) -
2?/6- d?mat h@?ep‘l?g'ﬁ’;}? %&Mp”ﬁ%jlm@-%ﬁpf%“a@?{ﬁ%{wﬁﬁﬂsﬁgﬁz i 1132 gkp&680/90) o

whi Chllﬁgn 4—D[_%t-[sﬁgm-elyetr@et_hem)éz,6{diﬂa¢th&1p;ﬂaeﬁﬁ1e@maapgi henylb) &2’ g- di met h)éi( phelnyl ]B
am no] -2 pyrim.di am no zonitrile as descri bed above in Exanple
1Ba). 35 1%%’?%8%%%&@%}%@%3@ Pgﬁ’%@)08953 -69 a) The preparation of
compound 2 HH~ NNNI \ ON HHNNYI NI \' v NAMmMxture of Br
~N (pr eparj‘ﬁéﬁ@%%@gjng to MA-1) (0.0002 nol), 2-benzofuranyl boronic acid
(0.0005 nol'), P 3)4 (0.00002 nmol) and Na2CCG3 (0.0007 mol) in DMVE (3
m) was stiieragtively cpmppindelgwpnalgo repprted@s fallsavst:or 3 hours. H20 was added.
The m xture was extracted wt The organic | ayer was 5

? et hyl acet at e.
separ dPed,? d} PRgUe\Rf drigymediate %ﬁ%eg%dn@la@rgmer% teExgepig 441, The
resi due ( Giehydbnitrile (CH,=CH-CN) (0.00213 mol), Pd(OAc), (0.000043 mol), N,N-

diethylethanamine (0.000043 mol) and tris(2-methylphenyl)phosphine (0.00021 mol) in
CH,CN (7 ml) was stirred in a sealed vessel at 150°C overnight. H,O was added. The
\ mixture was extracted with CH,Cl,. The organic layer was separated, dried (MgSO,),
20  filtered and the solvent was evaporated. The residue (0.15 g) was purified by column
chromatography over silica gel (eluent: CH,Cl /ethyl acetate 80/20; 15-40 pm).
Fraction 1 was collected and the solvent was evaporated, yielding 0.045g of 4-[[4-[[4-
(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-pyrimidinylJamino]benzonitrile
(E/Z=80/20). The solid was crystallized from diethylether. Yield: 0.035g of 4-[[4-[[4-
25 (2—cyanoethenyl)-2,6-dimethylphenyl]arnino]-2-pyrimidinyl]amino]benzonitrile (E)
(compound 1) (55%).
b) 4,41g (10 mmol) of intermediate 59 and 15 ml of N,N-dimethylacetamide were
brought in a 100 ml flask under nitrogen. To this mixture were added 0,98g of sodium
acetate (12 mmol), 107 mg (0,1 mmol Pd) of Pd/C 10% (wet) and 1 ml (15 mmol) of
30  acrylonitrile. The mixture was heated at 140°C and the evolution of the reaction was
followed by liquid chromatography. The reaction yielded 4-[[4-[[4-(2-cyanoethenyl)-
2,6-dimethylphenyl]amino]-2-pyrimidinyl]amino]benzonitrile (E/Z=80/20) which can
be converted to 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyljamino]-2-
pyrimidinyl]amino]benzonitrile (E) as described above in Example B1Ba).
35 ‘

Example B2



g) was purified by colum chromatography over silica gel (eluent:

CH2C12/ CH3OH 98/2; 15-401tm. The pure fractions were collected and the
sol vent va© 0awapas ated. Yield: 0.011 g of conpound 2 ( 10%CT/HF)2/T4963
preparation of conpound 3 HH Nyl V" N OVIIYNN HHNI NYNBr / ~ A
m xture of '---N (prepared according tg,A3.d-1) (0.0002 10 nol),

tributyl -2-furanyl stannane (0. 0005 rml'%génd Pd(PPh3)4 (0.00001 nol) in
dioxane (5 nml) was stirred at 8QC. The sol vent was evaporated. The residue
was puri flaédTIBFyPreﬁﬁﬁﬁ%om%l%ér aphy over silicay gel (&b uent:

CH2C12/ CH30OH 98/ 2; 15-40m . The pure fracti &d, and t he

sol vent was evaporated. The residue (0 y?ji/gll u from Dl PE.
The precipitate was filtered off an orrpound 3
(22% . c) The preparation of conpou

H NNOO 1%|

NINyN Br / v N A m xture of ~---N (prepared according to AS3. d) (0 005
mol), o\ / B-B~ [CAS Q0055 nol), Pd(PPh3)4 (0.29 g) and
K2C03 (2.8 g, O. 02 |n|tol ue 00 m ) and ethanol/water (5 to 10 m)

was stirregd_and refd for 4 wee Bro fur
(0. 0055 rm‘ig ‘}c’jf 03 (1.4 g 0.01 VO OY Noreane Ef@fﬁjﬁﬁg‘é?‘géb@ég%&% mol )
wer e addecmolTh?bbmszu:meylb@rgnstapndr(%o%moii)ePddBPéem %.600M12ghel) ankhNaz6CG4 ur e
(2.25 g) ARWin Qv e
GHoCL2] mé%?(’@%éﬁ%’ D Gl Ty SR IBERn LI hERr TRou ST o
and the sHsasdded.vihe mixipe was extractadsyigh ethyhastae. dhe etgapisUarer 108 (6% . 5
Exam |l pg e sBﬁarﬂéﬂ dliéﬂp(M@(Dﬂrﬁlﬂ;red?ﬁi@lﬁﬂél&ﬂvé’nt%ak'%%o%ﬂed The residue (0.126

g) was purified by column chromatography over silica gel (eluent: CH,Cl,/CH;0H

98/2; 15-40pm). The pure fractions were collected and the solvent was evaporated.

Yield: 0.011 g of compound 2 (10%).

b) The preparation of compound 3
' ° \Q \©\
||

N. N\ N
Jé[U T
=N
A mixture of ™ Ssn (prepared according to A3.d-1) (0.0002

10 mol), tributyl-2-furanylstannane (0.0005 mol) and Pd(PPhs), (0.00001 mol)in dioxane
(5 ml) was stirred at 80°C. The solvent was evaporated. The residue was purified by
column chromatography over silica gel (eluent: CH,Cl,/CH30H 98/2; 15-40pum). The
pure fractions were collected and the solvent was evaporated. The residue (0.025 g) was
crystallized from DIPE. The precipitate was filtered off and dried. Yield: 0.021 g of

15 compound 3 (22%). |

") The preparation of compound 104

H H
=N
A mixture of ™ SSn (prepared according to A3.d) (0.005 mol),
Q O

.. VA é \

¢ [CAS 73183-34-3] (0.0055 mol), Pd(PPhs)4 (0.29 g) and K,CO;5 (2.8 g,
0.02 mol) in toluene (100 ml) and ethanol/water (5 to 10 ml) was stirred and refluxed
for a weekend. 5-Bromo-furan-2-carbaldehyde (0.0055 mol) and K»CO; (1.4 g, 0.01



IN A mxture of intermediate 15 (see Table 1) (prepared according to A4.c)
(0.0005 nmol) and NaCN (0.0011 nol) in DMF (5 M) was stirred at 80C
over ni ghtwopewr@ds out into H20 and extracted with ethyl ZCEERVR089The
organi c | ayer was separated, dried (MgSO4), filtered, and the solvent was
evaporated. The residue (0.15 g) was pus ified by colunn 10 chromat ogr aphy
over kromasil (eluent: CH2Cl12/ CH3CH 9979 10m . The pure fractions vvere

col l ected apg e a@déhV%E nﬁ@&r@%?@t’i@é@ﬁd réfﬂnscea%%ﬁ&@n( Thl fftx e VR
purified bg%i Iunn c ro t ogr aphy over ersil (eluent: acetonltrlle/HZO

52/ 48: V&@W%ﬁ@g@a Y @@tréﬂlca.gel et ol vent was
evapor at echycglccHﬂH @@O/Q to 99/1¢ 0570 wid). ATHe L% fradt@nmb(ﬁlﬁl‘éd%d tHae

pr epar at i on_,of conp ound . 5 NINO H \WAYINN Br O
N Forf AR RR R, el G5 derermront b i (o 3. ) (0. 0006 mol )
and t hilonoEp&oople B8 (0.5 g) was stirred at 120C for 48 hours, taken up in
CH2C12 andT%Qn%? O 386- G P42/ 08953 -734 t he solvent was evaporated. The
resi due (0.44 was purlpj by col umm it ogr aphy over kronasyl
(eluent: CH2C12/CH3CH 99/1; 10m. The pure ctions were collected and

t he sol vent was evaporated. Yield: O.fi (202 This fraction was
crystallized fromdiethyl ether/2-prop Ng precipitate was filtered 5
off and dried. Yield: 0.035 g of conpo ) The preparation of
conpound 6 HN H HN~I N_° HN. N

A mixture of intermediate 15 (see Table 1) (prepared according to A4.c) (0.0005 mol)
and NaCN (0.0011 mol) in DMF (5 ml) was stirred at 80°C overnight, poured out into
H,0 and extracted with ethyl acetate. The organic layer was separated, dried (MgSOy,),
filtered, and the solvent was evaporated. The residue (0.15 g) was purified by column

10 chromatography over kromasil (eluent: CH,Cl,/CH;0H 99/1; 10pm). The pure
fractions were collected and the solvent was evaporated. The residue (0.024 g) was
purified by column chromatography over hypersil (eluent: acetonitrile/H,O 52/48;
8um). The pure fractions were collected and the solvent was evaporated. Yield: 0.02 g
of compound 4 (10%).

15  Example B4
a) The preparation of compound 5 [ j

i
| N

A
H
HN NN
o
Y

A mixture of

©\N (prepared according to A3.d) (0.0006 mol)

and thiomorpholine (0.5 g) was stirred at 120°C for 48 hours, taken up in CH,Cl; and



"N A mixture of internediate 15 (see Table 1) (prepared according to Ad.c)
(0.000137 nol), N,N,N -trinmethyl-1, 2-ethanediam ne (2 equiv, 0.000275 nol)
and K2CQ03wQasmeysde, 0.000275 nol) in CH3CN (g.s.) was sti Pcedpar/ o83 C f or
12 hours. H20O was added. The m xture was extracted with CH2Cl2. The \
extract's solvent was evaporated. .10_The residue was purified by

chromat ography. The product fractions Were collected and the solvent was

t % t f
Compoune 1RAACH bR AR b el el 07 0
( pr epar ed deemaigerghy ovenkrapasyb(ebsns GRIGL/CHOBL Y Brloum)ptlegpmeni trile (2
m) was Stﬂrz{c"ti%ﬁs QURS dNI8AEd aROHE %@vQMtwéerv‘ﬁpS&'gt@da'Weld %06 g‘%i@g) "Fhﬁsh CHZ Cl2.

The orgamﬂé ayer was separated, dried , filtered
sol vent a%waaﬁsmwl@ﬁér%éwawbem ﬁmnamreedTB?pr@@wme V&asrfémdogr aphy
over s|lnﬁamge&mQEhﬁ@atoo WsNHA0H 99/ 1/0.1; 15-40m. Two

fractions (F r oI ec dt sol vent was evaporated. Yield:
0.034 ¢ Flé) Jr%e éﬁ‘%ﬂ% évgs vvan\h;eﬁﬁvvlth HC13N and extracted with
CH2C12. The organic Iayer mas separ at ed dried (MgS™), filtered, and the
sol vent was evaporated. The residue was drystallized 20 from DI PE. The
precipitate was filtered off and dried. Yield: 0.039 g of conpound 7 (18%
WO 03/ 016306 PCT/ EP02/ 08953 -72- d) The preparation of compound 105 o \Y M
A mxture of internediate 50 (prepare cording to A4c) (0.001 nol), KCN
(0.0011 nol) and KI (0.00005 nol) in (15 mM) was stirred and refl uxed
for 4 hours. The solvent was evaporat +|1 1 dryness. The residue was
taken up in CH2Cl12/H20. The m xture extratted with CH2C12. The organic
| ayer was separated,, dried (MgSO™4), 5 f||tET6d il the sol vent was
evaporated. The residue (0.31 g) was puri g b Aum  chr omat ogr aphy
over kromasil (eluent: cycl ohexane/ Et OAc 70/ 30; 10m. ~Yhree fractions were

col | ect ed @Hﬁxﬁ?@oﬁﬁ{e‘r‘ﬁgﬁlatwqg é@e\éalpéB[@f)ggrerfealagcor@ing%Ag {0.6603&yi on 1,

0.11 g of fraction 2 fr |on was crystallized

fr om DI PE. MO pf?’e@?%‘iﬂﬂﬂtlez emgnefdlm@ﬁé%le@#m Oa‘PQPZaﬁrr@é) ang K4Gs 0. 046 g of

g o rmau ad 1Q3 e4R99.000275¥0l} #0CM;CNEY 3R sBRed@)t SUTE for @R@batsi H5O @fasCompound

Igded The mixture was extracted with CH,Cl,. The extract's solvent was evaporated.
.10 The residue was purified by chromatography. The product fractions were collected and
the solvent was evaporated. Yield: 0.006 g of compound 6 (10.16%).

¢) The preparation of compound 7 o N
HNL N _NH
7

Gy

A mixture of intermediate 15 (see Table 1) (prepared according to A4.c) (0.0005 mol)
in 3-hydroxy-propanenitrile (2 ml) was stirred overnight, poured out into H;O and
extracted with CH,Cl,. The organic layer was separated, dried (MgSOy), filtered, and
15 . the solvent was evaporated. The residue was purified by column chromatography over
silica gél (eluent: CH,Cl,/CH3;OH/NH4OH 99/1/0.1; 15-40pm). Two fractions (F1, F2)
were collected and the solvent was evaporated. Yield: 0.034 g F1 and 0.514 g F2. F2
was washed with HCI 3N and extracted with CH,Cl,. The organic layer was separated,
dried (MgSOy), filtered, and the solvent was evaporated. The residue was crystallized |
20  from DIPE. The precipitate was filtered off and dried. Yield: 0.039 g of compound 7
( 18%)



Y -"N NHOB A mxture of internmediate 9 (0.0001 nol) and hydroxyl am ne
(0.0002 nmol) in EtOH (7 m) was stirred at roomtenperature for 3 hours,
poured owOINK3KRZCO03 10% and extracted with CH2Cl2. The Pomgaeol/a895nyer was
separated, dried (MgS04), filtered and the 15 solvent was evaporated. The
residue (0.1 g) was crystallized from E}I PE/ CH3CN. The precipitate was
filtered off and dried. Yield: 0.026 g gf conpound 8. b) The preparation of
conmpound 9 N1 NYN N NCO A nmixture of intermediate 9 (0.0002 nol) and
O et hyl hy@ﬁ%?%@o’(lﬁf%@%o%ll%i n~EtoQH (10 rfj ) was stirred at room

t enperature overni ght, poured out into H20O|and xtracted with CH2Cl12. The
organi c | ayer was separated, dried (MSH fil d and the 20 sol vent was
evaporated. The residue (0.13 g) was puri d b | unm chr omat ogr aphy

over kromasyl (eluent: cycl ohexane/iPrQ HAOH, 9m . The pure fractions
were WO 03/016306 PCT/ EP02/ 08953 -73 coll ée?‘ t he sol vent was
evaporated. The residue (0.06 g) was crystal l\izl d from DI PE The
precipitate was filtered off and dried. Yield™ 0.036 g of conpound 9 (34%.
Exanpl e B6 a) The preparation of conpound 1 HH and 10 N /NYN N~ N
Conpound 14 @Exture onptaumeddia@=-0Apreparcibeteordingfio Adc) (0.001 mol), KCN (0.0011

t ) J ; _ . c
Loyt but aap)ehd RIEGUORIARRN AEHIN e £l 06 e dnd rdMlba R RALLTRL T D
under N2 YOIt Wehevrperated W deypess CThegiesidpe wmtakes up m FHELABOThe
i tn_t er rredic ahﬁ;édra W eQ@a&%derh GHYC,T e bk aﬂio%layé@%vae-@%%teigﬁeﬂmgs?gawst )
stirre our, I N a ness, our ou | and e racted w
CH2 0123 T &tea?% Apd ﬁwl S%/Vé?P{ V@%e"saBB%Fegx ié redlrdi“%z‘g-?w 02 Punffqdﬁ%‘/éﬁo&amand t he
sol vent wadreuapgraphedver Knemasiiselios: ¢yicldhegneBeO Ac70/80.e0 ). Tiokeirm 10

h t L : / PO 6,4/ Q. 1;
T6 qom - BRSO Ele SNy Pthg S s o RIS, YidiaTd OFEERL 2RI s
evapor at ed-11vg f factpnidmd().035 g pf frgqdon=23Pras8yn B 30gcrystellidiom PIKE. F2

E/ Z=90/ 1 i | g i | . Yield:
g 56 ODhe(#ddpitaté & a¥VBifieret Vbt ! drig @ dy fel £ @04@?&:\&{0%%%{%%%08%%& aplh§ Cver

of compound 1 (7% . Fl was purified by Tcolu
kromaslgl ((&Pug%?':&tol uene/i PrOH 98/2; 51tn). The pure fractions

Example B5

a) The preparation of compound 8 | H H
N N N
~
T ©\
=N
‘ l ‘ Y
‘ ‘ o o

A mixture of intermediate 9 (0.0001 mol) and hydroxylamine (0.0002 mol) in EtOH
(7 ml) was stirred at room temperature for 3 hours, poured out into K,CO3 10% and
’ extracted with CH,Cly. The organic layer was separated, dried (MgSOy), filtered and the
15  solvent was evaporated. The residue (0.1 g) was crystallized from DIPE/CH;CN. The
precipitate was filtered off and dried. Yield: 0.026 g of compound 8.

b) The preparation of compound 9 h h
N _N N
N
l S
~~

N
O

A mixture of intermediate 9 (0.0002 mol) and O-methylhydroxylamine (0.0003 mol) in
EtOH (10 ml) was stirred at room temperature overnight, poured out into H,O and -
extracted with CH,Cl,. The organic layer was separated, dried (MgSO0y), filtered and the
20  solvent was evaporated. The residue (0.13 g) was purified by column chromatography
over kromasyl (eluent: cyclohexane/iPrOH/NH4OH; 5um). The pure fractions were




15 were collected and the sol vent was evaporated. Yield: 0.029 g of
conpound 10 (5% . b) The preparation of conmpound 11 (Z) N H and conpound
103 (E) NwBIN3M1d804 N Pot assi um tert-terbutoxide (0.0196 nolPLCT@Re2/68%6ed
portionwise at 5Cto a m xture of (1- cyanoet hyl ) - phosphoni ¢ aci d di et hyl
ester (0.0196 nol) in THE (25 m ) under, N2 flow. The m xture was stirred
at 5C for 30 mnutes, then at roomtenﬂérature for 30 mnutes. A solution

of interne I i xture
0! 08 ET TR 3 2 O PR é%%ﬁ%@sﬁﬁé (5P et ety

ext r act ed DIiE FhepeoppaicTes filteyechpE andlylmd @ds@@éé 808 dompunged (CHE30s) |
filtered, and the solvent was evaporated. The residue (5.8 g) was purified
by col urm ExaemieB8gr aphy over silica gel (eluent: tol uene/i PrOH NHAOH

92/ 8/ 0.5; HSTHOPE:parkidh off doaopdds (FI, F2, F3; F4) were collected and the
sol vent was evgl%)rat ed. Yield: 0.21 g of Fl re 5 ZNE=9Q/10), 0.836 g
of F2 (mixtufB®Z/E=57/43), 0.9 g of F3 and
crystallized fromD PE/iPrOd to give O. 0
crystallized fromD PE iPrOHto giywye 0.67 g-of tonpound 103 13N
03/ 016306 PCT/ EP02/ 08953 -74 c) Thé' pr epar ation of conmpound 12 and 13 N HN
NNH | N corrpound 12 = (E) conpolrinpeynd LeE): espp@wid %) t . - but oxi de

EO 0008 ﬁAhﬁﬁ@e omytﬁ ﬁiﬁl pAbsph thﬁlﬁl @116Ed@(or(mgfmol) %nﬁ otassmm
cyano oS, ster i, N

nder Ko it ﬁ%?dﬁée‘i%%m@ SRR S oS oy o LRGSR 1 hut es.
A sol uti orﬂmf/ tﬁeﬂ-ktiﬂ’ddl‘dt BC fdr%ﬁﬁdumseAmnemm@ﬁmtedma@ateolm 081 3 main0005
nmol) inT T i i

enber at ur 1T oF T i, 4880 AT QiR Sred B8 5 ot h BplSe bl B pdbig .75 ™
The or ganild0 amxtma@dg‘e Ho©ld, Thir orgenic [avefSTs) sepiraicdedie] Mgh@de sol vent
was eVapOfi@thé%Qd and t8& Qolvéht?wag evél' irSted. r’ﬁfctrbﬁdiheV@Sl %%s' urdd c6R1|rfd1”n

chro ography over_  kronma ent e pure
frac{%ns REPTBALHIEPRER W St lﬁEIgP huggy wwﬁ é/}s*/oi %Pu :21 g.

This 10 freebifeaiorsFRED) Me&dcdlbécté@aﬁ%e@bfv@ﬂmw\ﬁpbmtawQ‘ﬁel(ﬂirmnﬁsg' d)f

(el uent: o @ﬁgﬁ%&gﬁé&‘%? thld 6955 %to? Fé%%ﬂOﬂlBﬁétl%-B\AEZ Wa%%}}lls%ﬂmegi froln F2)

were col |
- CH3CN/diethyl ether. Yield: 0.036 g of compound 1 (7%). F1 was purified by column

chromatography over kromasyl (eluent: toluene/iPrOH 98/2; 5um). The pure fractions

15  were collected and the solvent was evaporated. Yield: 0.029 g of compound 10 (5%).
b) The preparation of compound 11 (Z) N

, H H
and compound 103 (E) I N\’i\er ‘
AN N
Y

Potassium tert-terbutoxide (0.0196 mol) was added portionwise at 5°C to a mixture of
(1-cyanoethyl)-phosphonic acid diethyl ester (0.0196 mol) in THF (25 ml) under N,
flow. The mixture was stirred at 5°C for 30 minutes, then at room temperature for 30
minutes. A solution of intermediate 13 (0.0130 mol) in THF (25 ml) was added. The

20  mixture was stirred at room temperature overnight, poured out into H,O and extracted
with CH,Cl,. The organic layer was separated, dried (MgSOy), filtered, and the solvent
was evaporated. The residue (5.8 g) was purified by column chromatography over silica
gel (eluent: toluene/iPrOH/NH4OH 92/8/0.5; 15-40pm). Four fractions (F1, F2, F3, F4)
were collected and the solvent was evaporated. Yield: 0.21 g of F1 (mixture

25  Z/E=90/10), 0.836 g of F2 (mixture Z/E=57/43), 0.9 g of F3 and 0.87 g of F4. F3 was
crystallized from DIPE/iPrOH to give 0.7 g of compound 11 (14%). F4 was crystallized
from DIPE/ iPrOH to give 0.67 g of compound 103 (13%).



sol vent was evaporated. Yield: 0.04 g of FI and 0.047 g F2. Fl was dried at
70C for 2 hours. Yield: 0.038 g of conmpound 13 (18% . F2 was dried at 70C
for 2 houwe.o3Niabhed: 0.041 g of conpound 12 (20% . d) ThePrpmapar/ewsdn of
conpound 14 o H HN NYN WO 03/016306 PCT/ EP02/ 08953 -75 Potassi um
tert.-butoxide (0.0013 nol) was added gt 5Cto a mxture of
(cyanonet hyl ) phoshoni ¢ aci d di et hyl estér (0.0013 nol) in THE (10 m ) under
N2 flow. 'yﬁ$fnxture was stirred at 5C for 30 mnutes, A mxture of O o H
HN N N - r©)-Nq pepgaianoizoameandd2 epd A3 d- 1) s 1) in THE 5 (10 n)
was added. The mixture was stirred at roomtenperatureffor 4 hours, poured
out into H2O and extracted with ethyl acetate. i
separated, dried (MgSOM), filtered, and the
residue (0.17 g) was purified by colum chirom phy
(eluent: CH2C12 100 to CH2C12/ CH3OH 99/ 1; - Two frégctions (FI, F2) were
coll ected and the sol vent was evaporated. Yighd: 0 0.f54 g F1 and 0.05 ¢
F2. F1 was crystallized fromDI PE/f CH3CN. The precipytate was filtered off
and dried. Yield: 0.046 g of conpound 14 (12%. {Q he preparation of
compound 15/ \ I F HHNIT NN N N 4-Fl uorobenzerreacetonitrile (1.2 equiv,
0.000175 m ) was added to a m xture of interspeinaie @33 (0.000146 nol) in
CH3OH (1 m). NaOCH3/CH3OH (1.2 equiv, 0.000dpeungts=2)was added at room

t enper at urgtastien t@nxwmldw@ 06804 ﬁl'&)ﬁqya%tadﬁéh rh@ﬁw@e 4550l Smixil}e 3 Pour tedOI
evaporate

out into ice-water a xt.ractegd vent was

The resi dJ&YaReEe ﬁM%PP?Sé’ ORG a@ﬂrdb??ﬁg’lﬁéﬁecgﬁ&}o %1 BTT Aﬁf%%bﬁg wer e

col | ect ed fiowl Theemisalry oas stives] 2 roqa tahpdatudd fet 80 nBnded Agsaditionasfpound 15
(13.42% . WO 03/916306 PCT/ EP02/ 08953 -76 f) The preparati on of conpound

106
\O\N (prepared according to A3.d-1) (0.0005 mol) in THF (4

5  ml) was added dropwise. The mixture was stirred at room temperature for 4 hours,

evapor at ed. The
gver kromasi |

poured out into H,O and extracted with CH,Cl,. The organic layer was separated, dried
(MgSO,), filtered and the solvent was evaporated. Yield: 0.3 g. This fraction was
purified by column chromatography over kromasil (eluent: CH,Clo/CH;0H 99/1; 5um).
The pure fractions were collected and the solvent was evaporated. Yield: 0.21 g. This
10 fraction was purified by column chromatography over kromasil (eluent:
cyclohexane/ethyl acetate 50/50; 10pm). Two fractions (F1, F2) were collected and the
solvent was evaporated. Yield: 0.04 g of F1 and 0.047 g F2. F1 was dried at 70°C for 2
hours. Yield: 0.038 g of compound 13 (18%). F2 was dried at 70°C for 2 hours. Yield:
0.041 g of compound 12 (20%).
d) The preparation of compound 14




oH HNN ~N'NA mxture of internmediate 13 (prepared according to A5.a)
(0.0005 nol) and piperidine (0.0005 nol) in ethanol (5 M) was stirred at
room t enpwoasoraod or 30 m nutes. 4, 4-di net hyl - 3- oxo- pent 2egrmEPp2/04983 (0. 0011
nol) was added. The m xture was stirred at roomtenperature overnight,
poured out into H20 and extracted with 2Cl12. The 5 organic |ayer was
separated, dried (MgSOH), filtered, and’t he' sol vent was evaporated. The

resi due (W\%ﬁ% kr omasi |
(el uent: %ﬁrggjﬁ% O%Zifh maﬁﬁéﬁﬁﬁggﬁﬁ%ﬁ@!%re col | ected and
t he sol ver(pymmeﬂe«lr)@b@ﬂ@me:oﬁwldrdvethw fed L(:Q«OEICﬁ moly)in i&E dOysh) snder Nedlopy.om
DI PE. The Bi&g X@ﬂl Q&a@sﬁﬁ’édgﬂé"@f’o?go nﬁ)ﬁlftesa%dmgcrthl%%f Yield: 0.141 g of
. 10 Exanpl e B7 The preparation of conpound 16

cHN /N NH N A mxture of internediate 14 (0.00005 nol) and
car bonot hi 0i°% dfchloride (0.001 nol) in dioxane (10 m) was stirred at
H20 was added. The m xture was extracted with CH2Cl12.
This fraction purified by col um chromatography over 15 silica gel
(eluent: CH ROH NHAOH 90/ 10/0.1; 15-40m . The pure fractions were
col l ected and e sol vgnt was evaporated. Yield: 0.027 g of conpound 16
(95.6% . WO 03 2/ 08953 -77- Exanple B8 The preparation of
conmpound 17 IN N Q NilIl NH | I \ N The mxture of NaOCH3 (0.001 nol)
and 2-(di met hyl am no) - N- hydr o (10 m)
was stirred at room ten}lger ature f(gfeﬁ%g&%?&fhg%gg doﬂ](()%bérﬂoﬂlﬁﬁ

5 (10 ml) was added. The mixture was stirred at room temperature for 4 hours, poured out

into H,O and extracted with ethyl acetate. The organic layer was separated, dried

(MgSO,), filtered, and the solvent was evaporated. The residue (0.17 g) was purified by
column chromatography over kromasil (eluent: CH,Cl, 100 to CH,Cl,/CH;0H 99/1;
5pm). Two fractions (F1, F2) were collected and the solvent was evaporated. Yield:

10  0.054 g F1 and 0.05 g F2. F1 was crystallized from DIPE/CH3CN. The precipitate was
filtered off and dried. Yield: 0.046 g of compound 14 (12%).

e) The preparation of compound 15
g
HN N N
x
150N
=N
S

4-Fluorobenzeneacetonitrile (1.2 equiv, 0.000175 ml) was added to a mixture of
intermediate 13 (0.000146 mol) in CH;0H (1 ml). NaOCH;/CH30H (1.2 equiv,
0.000175 mol) was added at room temperature. The mixture was stirred at 60 °C for 2
15  hours, then poured out into ice-water and extracted with CH,Cl,. The solvent was
evaporated. The residue was purified by chromatography. The product fractions were
collected and the solvent was evaporated. Yield: 0.009 g of compound 15 (13.42%).



OO Il HNNI1T NH N mnutes. \ (prepared according to A3.d-1) (0.0005 nol)
was added. 5 The m xture was stirred and refl uxed overni ght. H20 was
added. ThworBmldaine was extracted with CH2Cl2. The resi du@CraEPopesdss i ed by
col utm chr omat ogr aphy over silica gel (eluent: CH2C12/ CH3OH NH4. OH
95/5/0.1; 15-40m . The pure fractions re collected and the sol vent was
evaporated. Yield: 0.07 g of corrpound‘?t (319 . Exanple B9 The preparation
of conmpound 18 1 ( HO NHNNNH Il N 10 nBuLi (0.0038 nol) was added
dropwi se 4) Thepeparstign of sepeundf106Pr 2NH (0. 0038 mol) in THE (5 ml) under N2
flow. The m xture was brought to -20C, stirred{for|{30 mnutes and cool ed
again to -70C. A solution of CH3CN (0.0038 np i <JHE (6 M) was added
dropwi se. The m xture was brought to -20C, sfirrfed for 1 hour, cool ed again
to -70C. A mxture of internediate 13 (0.09009 nol) in THE (1 m) was
added. The 15 mi xture was stirred for 2 ho poured out on ice at -30C
and extracted with ethyl acetate. The orgar ayer was separated, dried
(MSH. ), filtered, and the solvent was WO Q%/ 01630@ PCI/ EP02/ 08953 -78

evaporated. The residue (0.433 g) was purifi eﬁ@%ﬂ hr omat ogr aphy

over silica gel (eluent: CH2Cl12/CH3OH 98/2; 3&-7 : fractions were
collected and the solvent was evaporated. Yield: 0.056 g wand 0.23 g F2

LTI, ool AT N e e S
pr epar at i ¢0.0005 aotjyiotthandl3 o] whs stiked\id réorn tempefrature fioBAQ infiduté3. (0. 0026 nol )
e AL AT RS s T

room temperature overnight, poured out into H,O and extracted with CHyCl,. The

5  organic layer was separated, dried (MgSOs), filtered, and the solvent was evaporated.

The residue (0.3 g) was purified by column chromatography over kromasil (eluent:

CH,Cl,/CH30H 99/1; 10um). The pure fractions were collected and the solvent was

evaporated. The residue (0.2 g) was crystallized from DIPE. The precipitate was filtered

off and dried. Yield: 0.141 g of compound 106 (54%) (mp. 193°C).

10
Example B7
The preparation of compound 16 s N
l
O __2N ||
Z

A mixture of intermediate 14 (0.00005 mol) and carbonothioic dichloride (0.001 mol)
in dioxane (10 ml) was stirred at room temperature. H;O was added. The mixture was
extracted with CH,Cly. This fraction was purified by column chromatography over

15  silica gel (eluent: CH,Cly/CH;OH/NH,OH 90/10/0.1; 15-40pm). The pure fractions
were collected and the solvent was evaporated. Yield: 0.027 g of compound 16 (95.6%).



was stirred at -70C for 30 m nutes. A solution of

(chl oronet hyl ) tri phenyl phosphoni um 10 chl oride (0.0026 nol) in THE (5 nl)
was addeaworofpwddse. The mixture was stirred at room t enp@CAEPOHOITEI ni ght ,
poured out into H20 and extracted with Et OAc. The organic |ayer was
separated, dried (MgSO4), filtered and_t he sol vent was evaporated. The
residue (0.7 g) was purified by col unm’ Ehr omat ogr aphy over kronasil

(eluent: CH2C12/CH3OH 99/1; 10m). The pure fractions were collected and

t he sol verix m BB evaporated. The residue (0.155 g) was purified by colum
chr omat ogr IHieﬂit CH3 NEdAc 0. 5% 60/ 40). The pure
fractions 13\/% e Og(%'gfz;amg e sol vgr% s—e*}ihporag\,ed The residue
(0.051 g) was crystalllzed from DI PE. Thee pr tatejflwas filtered off and
dried. Yield: 0.029 g of conpound 107 (9% . ( 250C) b) The preparation
of ci conpound 108 and 109 / Nci OYl N / \% 7NN (2) (B
conpound 108 conpound 109 nBuLi[1.6] (0.002 added dropw se at
-70C to a mixture of 20 (chloronethyl)trip spkgst um chl ori de
(0.00261 nol) in THE (10 m ) under N2 WD 03/016306 PC]/ EP02/ 08953 -79
flow. The mixture was stirred for 30 minutes.H on of internediate 31
(prepared according to A4.a) (0.00087 nol) in THE (5 M) was added

dropwi se. The mixture was stirred at roomtenpe re overnight, then

pour ed outpy g@g | ayer was

separ at ed, 3%de? %ﬂt@@?feﬁg’dwng%d(dﬁh%ghfrﬂkﬁt gyeva orated. The
resi due ( EthE angyudm;% Ofl ineg)) TyE t@éiG@ﬁnléma@ﬁﬁtr%atarﬁﬁvt@m?ra@mf%éogel
(eluent: CH2Cl12/ CHd W 98/2/0.1; 15-40m . The pure fractions were

coll ected and the s@l vent s evaporated. The residue (0.3 g) was purified
by col umm chr omat gggaphy er hypersil C18 (eluent: CH3OH NH4Ac 0.5%

70/ 30). Two fracti (F 2) were collected and the sol vent was
evapor at ed. Yi el g-\QA09 and 0.085 g 10 F2. FI was crystallized from
DI PE. The precipitate was filtered off and dried. Yield: 0.045 g of

conpound 108 (14% T‘Khé ). F2 was crystallized fromD PE. The
erned

precipitate was filt ff and dried. Yield: 0.049 g of conmpound 109
(159 (np.min2@EC). c) pr efmeparedaccofdindiopdidd ) 10.0005 b)) wasiadied.

5 The mixture was stirred and refluxed overnight. H,O was added. The mixture was
extracted with CH,Cl,. The residue was purified by column chromatography over silica
gel (eluent: CH,Clo/CH;0H/NH4OH 95/5/0.1; 15-40pm). The pure fractions were
collected and the solvent was evaporated. Yield: 0.07 g of compound 17 (31%).

Example B9
The preparation of compound 18

N

10  nBuLi (0.0038 mol) was added dropwise at -70°C to a mixture of iPr,NH (0.0038 mol)
in THF (5 ml) under N; flow. The mixture was brought to -20°C, stirred for 30 minutes
and cooled again to -70°C. A solution of CH3CN (0.0038 mol) in THF (6 ml) was ‘
added dropwise. The mixture was brought to -20°C, stirred for 1 hour, cooled again to
-70°C. A mixture of intermediate 13 (0.0009 mol) in THF (1 ml) was added. The

15  mixture was stirred for 2 hours, poured out on ice at -30°C and extracted with ethyl
acetate. The organic layer was separated, dried (MgSOy), filtered, and the solvent was



| I tNnBuLi[1.6] (1.1 m, 0.0017 nol) was added dropwi se at -70C to a

m xture of 15 1,1,1, 3,3, 3-hexanet hyl di silazane (HN(TM5)2 ) (0.0017 nol) in
THE (6 mwoO 03les306mi Xt ure was stirred at -70C for 30 m nut @ST/EP02/08953
Cyanof | uoronet hyl (0.0017 nmol) was added. The m xture was stirred for 30

m nut es. Phosphorochloridic acid dieth ester (0.0017 nol) was added. The
m xture was stirred at -70C for 15 n1n nBuLi[1.6] (1.1 m, 0.0017

| | S
sol Ut 1 on o apSpEo Pl Bidu rg; %%ﬂ%@#@%&‘?&éf’%@‘g% bR L3 10
THE (4 m )gelxéﬁe\%enédalézclzfﬂ%& Qr%S e thwe ertions mesnsallepigd ped thee

over ni ght, sdpRMt #4ds ofa?éd) Yié1dQ.856lg Fl('faﬁdgtﬁ Fe (nmp%s cryfglee@ani c

evapor i ot r%ﬁﬁ%&é’%ﬂ% 5 LS o T B D RS oy over

silica Sgelcdnqjouﬁmls CH2C12/ Et OAc 95/5; 15-40m . Four fractions 25 (FI, F2,
F3, F4) were collected and the sol vent was evaporated. Yield: 0.026 g of
conmpound MMTD 254C). WD 03/016306 PCT/ EP02/08953 -80 d) The

preparatio é‘&ﬁﬂg{ vw Br H H / \ ~ V%N A solution of
(Qud) 2 (0 0 1@8&%?&§]P| n aqt?gous (500

was added to a m xture of
internmediate 21 (prepared according to AbL. (0.0014 nmol) in DVSO (1 m). A
solution of CBr4 (0.0044 nol) in DVSO (1 ') was added at OC. The m xture
was stirred at roomtenperature overni

ured out on ice and filtered.
The organic layer 5 was washed wi th CHZQ 2] drledANgSOfl) filtered and the

sol vent was evaporated. The residue (2.73Nn9) Mas purified by colum
chromat ography over silica gel (eluent: CH2 0/0 to 99/1,;

15-40m). Two fractions were collected and th ve g _evaporat ed.
Yield: 0.007 g of fraction 1 and 0.11 g of fraction 2. Fraguion 2 was

gr 36? t53| L fzﬁ%gjlfl%]]‘ (@bﬁ% mUT?wEi é‘cﬁie@ﬂf W?se%sﬁﬂ tbeag%&uﬁfe %f ﬂfﬁéinﬂﬂﬂa?cd]{ 3 Yiel ]9
0 cOo a eparation o
conp ou%d 1(pseppre @c%cgamgljp Maﬂ (. 0638 mol) in @fﬁﬁa ml?under N, fJPow e F3mxture
was stirred at -70°C for 30 minutes. A solution of (chloromethyl)triphenylphosphonium
10 chloride (0.0026 mol) in THF (5 ml) was added dropwise. The mixture was stirred at
room temperature overnight, poured out into H>O and extracted with EtOAc. The

organic layer was separated, dried (MgSOy), filtered and the solvent was evaporated.
The residue (0.7 g) was purified by column chromatography over kromasil (eluent:
CH,Cl,/CH50H 99/1; 10um). The pure fractions were collected and the solvent was

15  evaporated. The residue (0.155 g) was purified by column chromatography over C18
(eluent: CH;CN/NH4Ac 0.5% 60/40). The pure fractions were collected and the solvent
was evaporated. The residue (0.051 g) was crystallized from DIPE. The precipitate was
filtered off and dried. Yield: 0.029 g of compound 107 (9%). (mp. 250°C)

b) The preparation of cl
compound 108 and 109 ~~a |l _ INI
O N NH Ne_ _-NH
N
O O
=N =N
@) (E)
compound 108 compound 109

nBuLi[1.6] (0.00261 mol) was added dropwise at -70°C to a mixture of
20  (chloromethyl)triphenylphosphonium chloride (0.00261 mol) in THF (10 ml) under N,



N A mxture of internediate 23 (0.0005 nol), 1-hydroxybenzotriazole (0.0007
nol) and EDCI (0.0007 nol) in CH2Cl12 (10 m) and THE (2 m) was stirred. A
sol uti on WD 03MHE@H3) 2. HC1( 0. 0006 nol ) and Et 3N (0. 0005 nolPrTwERee2/esddrd. The

m xture was 15 stirred at roomtenperature for 12 hours. H20 was added. The
m xture was extracted wth CH2O 2. Thzgorganl c layer was separated, dried

(MgSH™4) , f| I tered and t he sol vent evaporated. The resi due was

purified 5@#&1‘?& ﬁmtﬂ%@fa@m QYiRhteK OIRSdn ?f(lﬁ!eﬁﬁeﬁlate@'ﬂ%ﬁegé&ﬁm

100/0 to 90/ 10; g(t)Jre fractions were collected and e sol vent was

evapor at edccyiiEdo Ad.a) $0:080§75m0d) in FRIFSSrmb) #ap adfefedopwiss-f Thequisiure $123m WO
03/ 016306 sherkl EP%hﬂ&%@é?ratur@ bv&hiDIRRQOsRRiY o Rb FoOMESxtradied Wedt :

CH2C12/ 99 ure fragt.i.o ol | ecte d the sol vent
e oAl eidfhic e Ry S A Mg dEhE s iaihe %) The
preparati G:Wapdrated Meusdddd @. D) s piifiod\byNolumn clﬂxomaboigwphyofxen sniﬁcmrgwbdi ate

o0 (B P ALy P 60oR002 4 oy Tyl pINHprahEgal T acol o

N- et hyl - |coiﬂg¢tadna1ﬂ the solgAB® vaaﬁ@vaaareqed(ﬁlea@mum@té g\ pratfisd by Tl xt ur e

t t
was SJA?Z‘?@‘%@*&“’ ﬂ““‘a"@ﬁ%@““ﬁ” S15 fluckt CRIDANIED (9% AN egng?ll%eg Trosos)

se
filtered, @hdidrrree ellegisdanddhe @Mﬁéwa% %%PPOFﬁt%’i dielg: @Q&& gF17ad 9-08p &t i on
was puoi f | FeX] Fib v o6 @l ytitliz& 0 feini DI O péuipitite vak fineres off dpdlddedt Yield:

CH2C12/ 00 0 to r fracti l.ected and
t he sol \?;ﬁ}%{'/é% é 8?53&@9(%(5@ 386&:‘} 52 Wﬁflé'st\aﬁ g%ﬁl%% Sken up in
DI PE. The preapitase wag ﬁlttwad offj antl elried. Wield: 49 grafedmpyived 109 (L503Fmy. of

conpound éﬁloo (mp. 212C). c¢) The preparation of conpound 114 O (E)
N

HHN N / A mxture of internediate 23 (prepared accordi ng A7. a)
(0. 0005 nos)The preparation of compound 110

N

(E)

o

nBuLi[1.6] (1.1 ml, 0.0017 mol) was added dropwise at -70°C to a mixture of

15  1,1,1,3,3,3-hexamethyldisilazane (HN(TMS), )(0.0017 mol) in THF (6 ml). The
mixture was stirred at -70°C for 30 minutes. Cyanofluoromethyl (0.0017 mol) was
added. The mixture was stirred for 30 minutes. Phosphorochloridic acid diethyl ester
(0.0017 mol) was added. The mixture was stirred at -70°C for 15 minutes. nBuLi[1.6]
(1.1 ml, 0.0017 mol) was added dropwise. The mixture was stirred for 30 minutes. A

20 = solution of intermediate 31 (prepared according to A4.a) (0.0008 mol) in THF (4 ml)
was added. The mixture was stirred at room temperature overnight, poured out into
H,0 and extracted with CH,Cl,. The organic layer was separated, dried (MgSQOy),
filtered, and the solvent was evaporated. The residue (0.5 g) was purified by column
chromatography over silica gel (eluent: CH,Clo/EtOAc 95/5; 15-40pum). Four fractions

25  (F1, F2, F3, F4) were collected and the solvent was evaporated. Yield: 0.026 g of
compound 110 (8%) (mp. 254°C).



15 1- hydroxybenzotriazole (0.0007 nol) and EDCI (0.0007 nol) in CH2Cl2 (10
m) and THE (2 m) was stirred. 3-(nethylam no)propanenitrile (0.0006 nol)
was addedwOTDh®163né xt ure was stirred at roomtenperature f@CTEPNISE. H20
was added. The mixture was extracted with CH2Cl2. The organic | ayer was
separated, dried (MgSO), filtered, WD 03/016306 PCT/ EP02/ 08953 -82 and
the sol vent was evaporated. The resi dutnas purified by colum

chronat ography over kromasil (eluent: CH2C 2/ CH3CH 100/0 to 90/10; 5m).
The pure fdabhe prapargiégreof cogipoard EHL and t he $Bl vent was evaporated. Yiel d:
0.068 g. This fraction was crystallized frgr DI PE. The precipitate was
filtered off and dried. Yield: 0.032 g of on‘p?éund 114 5 (14% (np. 1680C).
d) The preparation of conmpound 115 H O W HNNTAN "IN NH 1 HN NNH A
m xture of ~" (0.000195 nol) and net hyl a (2 equiv, 0.000390 nol) in
THE (5 m) and Et 3N (0.054 m )was stirrethgt~oom tenperature. EDCl (2
equi v, 0.000390 nol) and 1-hydroxy-benzotr|azole @2 equiv, 0.000390 nol)

were added. The reaction m xture was stiHNeE;:E AN enperature for 12
hours and taken up 10 into H2Q The organi c||l ayler epar at ed, dri ed,
filtered and the sol vent evaporated. The pro N was ed and purified
by columm chromat ography. Yield: 0.026 g of conpound 115\("17.92%. Exanpl e
BOC The préepanton ofiCld8P0Qidnal6in NHY aquesNSROpIHwas addhdd|to Rnpiktr¢) N A

mixture ofochnteropdl aéég?%gazﬁé@%&?gﬁ@%ﬁﬁf R4 B B B P4AG2RL Mol and
SR

15 isonicotinic acid v., 0.0007 In ethanol (1 m)
and CH2Q =zolptionof 6Bs38 M§Ea .5 mgwas added at 0°C. The mixture was

stirred at room temperature overnight, poured out on ice and filtered. The organic layer
5  was washed with CH,Cl,, dried (MgSO,), filtered and the solvent was evaporated. The
residue (2.73 g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH3O0H 100/0 to 99/1; 15-40pum). Two fractions were collected and the solvent
was evaporated. Yield: 0.007 g of fraction 1 and 0.11 g of fraction 2. Fraction 2 was
crystallized from DIPE. The precipitate was filtered off and dried. Yield: 0.075 g of
10  compound 111 (mp. 223°C).

Example BOB
a) The preparation of compound 112 |

(E)

HN N
=\

A mixture of intermediate 23 (0.0005 mol), 1-hydroxybenzotriazole (0.0007 mol) and
EDCI (0.0007 mol) in CH,Cl, (10 ml) and THF (2 ml) was stirred. A solution of
NH(CH3),.HCI1 (0.0006 mol) and EtsN (0.0005 mol) was added. The mixture was

15  stirred at room temperature for 12 hours. HO was added. The mixture was extracted

ZT

with CH,Cl,. The organic layer was separated, dried (MgSOy), filtered, and the solvent
was evaporated. The residue was purified by column chromatography over kromasil
(eluent: CH,Cl,/CH3;0H 100/0 to 90/10; 5pm). The pure fractions were collected and
the solvent was evaporated. Yield: 0.124 g (58%). This fraction was purified by column



(2 M) was stirred and refluxed for 12 hours. The sol vent was evapor at ed
till dryness. The residue was purified by chronmatography. Yield: 0.033 g
of conpouwa 03065304 24. 50%) . Exanpl e B9D a) The prepar ati onPofi/Eporpsysnd 117 /
\' M H HN N N5 Sodi um cyanoborohydride (0.0024 nol) was added at room
tenperature to a solution of internediite 26 (prepared according to A9)
(0.0008 nmol) in fornmal dehyde (0.5 nl) Ahd  CH3CN (20 m) under N2 fl ow.

Aceti c aci A I gl r ad .

temper at ur Spdgtipky YOS BGRE X CCHORIOR oot TSP TR plfBBtons ;1
CH2C12. ThwersrcgHerted angd/ibe solysntswegsavapaseted.d¥ielsk 0Ol sof compoprel@d21%d t he
sol vent 10(ﬂ\ﬁ§2@p¢@9_orat ed. The residue (0.3 g) was purified by colum

chr omat ogr ap over hypersol (eluyent: CH2C12/ CH3OH 97/3; 51tm. The pure
fractions WeF[\éeE’ES"PPI@HP’éBf‘é‘?{BPO‘{nﬁeUéoI vent was|evaporated. Yield: 0.08 g
(28% . This fraction was crystallized fromg, Nsropandne/ di et hyl ether. The
precipitate was filtered off and dried. Yielld: 0.012 g of conpound 117
(599 (np. 132C). b) The preparation of co und 118 NH O NT, N\ N NH2
ON /NH 15 A m xture of (prepared accordihg to A9) (0E0015 nol ) and

t et rahydro- 2, 5-di net hoxyfuran (0.0077 no an acetic acld (10 M) was
stirred and refluxed for 1 hour, then p

out into ice water and K2C03
and extracted with WD 03/ 016306 PCT/ EPG2/ 095 -84 CH2Cl12. The organic
| ayer was separated, dried (MpSO4), filtergd, andithe sol vent was

evaporated. The residue (1 g) was purified c\q‘ru r omat ogr aphy over
silica gel (eluent: cyclohexane/ Et OAc 95/ 5; 401 ~be pure fractions

were collected and the solvent was evaporated. Yield: 0728 g. This
fraction s crystallized from5 DIPE/ diethyl ether. The precipitate was

filtered offmixhde af ngamedsats 3. (peenated agcordimedo AP 08K WeY: crystal | i zed
agai n fy om Rk gHeptbyihzslE (@0003THhe]) aﬁ@EDijmt)eoalml)fih cpced10hdl) wand dri ed.

: _ o
vield: 0.027 9 MnSBIPUNnhond RAS 110-68-91 (0.0002 mol) was added. The mixture
was stirred at room temperature for 12 hours. H;O was added. The mixture was

o

extracted with CH,Cl,. The organic layer was separated, dried (MgSOy), filtered, and
the solvent was evaporated. Yield: 0.149 g. This fraction was purified by column
10  chromatography over kromasil (eluent: CH,Cl,/CH3OH 100/0 to 90/10; 5pm). The pure
fractions were collected and the solvent was evaporated. Yield: 0.065 g. This fraction
was taken up in DIPE. The precipitate was filtered off and dried. Yield: 0.035 g of
\éompound 113 (30%) (mp. 212°C).
c) The preparation of compound 114 (\\\N

ZT

HN N
X\

A mixture of intermediate 23 (prepared according A7.a) (0.0005 mol),

15  1-hydroxybenzotriazole (0.0007 mol) and EDCI (0.0007 mol) in CH,Cl; (10 ml) and
THF (2 ml) was stirred. 3-(methylamino)propanenitrile (0.0006 mol) was added. The
mixture was stirred at room temperature for 12 hours. H>O was added. The mixture
was extracted with CH,Cl,. The organic layer was separated, dried (MgSOy), filtered,



Exanpl e BOE a) The preparation of conmpound 119 ii NH OHN"C NN NN

Tri but yl phoshine (0.0015 nol) was added to a m xture of but-2-enedinitrile
(0.0015 WO oawke3oé n THE (8 m ). The m xture was stirred amdTrEPht/osessl for 2
hours. o H HN NYN IAN N --N prepared according to A5.a) (0.0005 nol) was
added. The mxture was stirred and ref),uxed overnight. H20 was added. The

m xture was extracted with CH2CO 2. The 2organl c layer was separated, dried

(M), f 18 g)
(MISOH), 1 8 8B DAL T MBS EVABRIRYASy i ERbANBERSIS 9)
T s oH e CEp Gk Sl B0/ 1ot Thasresiagionaiets. Yi ol d
i—INO N93 g Oéolfé@fEBQH@%g%sé%egté??@Eego ?J)ate-ﬁhqldlﬁqp@éf 1 Phls ﬁfactﬁﬁit 'Wls st&l?igedld ~N H
e p are

accordi ng PIBm g%% DPIGEIPI RS Wyas %fﬁ‘afganq g““éf 1?%53321‘230 fPeBe H*ﬁ trile
(0. 004 50l Q14%)C{m@l p&s°Coli ne (0. 004 rml) in ethanol (10 m). The mixture was
stirred at 4 mte grat re ford;i nutes. The sol vent was evaporated. The
resi due sqﬁg%ﬁﬁglup %51 puri i ed\by col umm chr omat ography over
silica gel (eluent: 5 CHZClZ/ CH3OH 98/ 2; Ip-40m . The pure fractions were
coll ected and the sol vent was evapor at edi eld: 0.6 g of compound 120.

Exanpl e BOF The preparati on of conpound | NH HN NN 1 N

H
HN N N
Sn

or

A mixture of A" (0.000195 mol) and methylamine (2 equiv, 0.000390
mol) in THF (5 ml) and Et;N (0.054 ml)was stirred at room temperature. EDCI
(2 equiv, 0.000390 mol) and 1-hydroxy-benzotriazole (2 equiv, 0.000390 mol) were
added. The reaction mixture was stirred at room temperature for 12 hours and taken up

10  into HO. The organic layer was separated, dried, filtered and the solvent evaporated.
The product was isolated and purified by column chromatography. Yield: 0.026 g of

compound 115 (17.92%).
Example B9C
The preparation of compound 116 Na
Z
_N
o N™
H

HN N
|G SW
=N
S

A mixture of intermediate 13 (prepared according to A5.a) (0.000291 mol) and
15  isonicotinic acid hydrazide (2.5 equiv., 0.000728 mol) in ethanol (1 ml) and CH,Cl,



nBuLi [1.6 M (0.0016 nol) was added dropw se at -78C to a m xture of
internmediate 27 (prepared according to A10) (0.0004 nol) in THE (10 m)
under N2 WD®/016Bhe 10 m xture was stirred at -78C for 1 he®am/EPphessshr ought
to roomtenperature, stirred for 30 mnutes and cooled to -78C. A solution
of 2-pyridi necarboxal dehyde (0.0004 rml% in THE (10 M) was added. The

m xture was stirred at roomterrperatur‘é for 2 hours, poured out on ice and

ext ract ed (bl e JNALAATLE 1S RIS HASARRRLAL SMoflidiaih al SOV

filtered, the so Was evapor e residue was purified
by 15 col ukhe residesrweopurifisdbycheamatpgraphy. gaeld{ @082 a0f cappamg/1dHE OH NH4OH

98/ 2/ 0. 1;(1(241.@0%). Two fractions were collected and the sol vent was
evaporated. Yield: 0.021 g of conmpound 122 (10.4% (np. 120C). Exanple B

10 The pr apanslé gopof conmpound 20 HH N~ N) HOI / I I ~N H NaBH4
(0.0015 nol). . .was added portionw at 5Cto a mxture of compound 19 (see
20 table 3;5 Y%@BW@W%‘%&BF@PH%A It Bl) (0.0014/nol) in CH3OH (15 m) under
N2 flow. WO 03/016306 PCT/EP02/08953 -8 mxture was stirred at 5C for
1 hour, poured out into H20 and extract h CH2C 2. The organic |ayer

was separated, dried (MySO4), filtered” anfd the splvent was evaporated.

The residue (0.15 g) was purified by colu hgomat aphy over silica gel
(eluent: CH2d 2/ CH3CH 99/1; 10m . The pur%'\li o] re collected and the

solvent 5 was evaporated. The residue (0.06 , 1 crystallized from
DI PE. The precipitate was filtered off and dried. Yield: 0' 032 g of
conpound 20. Exanple B 11 The preparation of conmpound 21 HH N NN ,~N N
S A mxture of conpound 2 (see table 3) (0.0002 nol), 3-thienyl boronic acid
(0.0005 riwdjum pygrRPh®haddds. (00022 mud) yasadielap@og! tmpeRHTe thd JolutoDME ( 3

m) was s tiht%ﬁﬁ?diat&ggg&gﬁx?& laéé;é?(gn-%mﬂgt %9)2 {tﬁbqo%qn&?' BerofRi1déhyae H.8 miyi2ky Was

added. The_m xture xtracte h acetate. The "organic’|layer was

separ at ed, ClrGIS §2Q mysmalr Ny {low o Acqtic agid (Q-ﬁé‘ﬂ) ¥t gled: ThesmBSUE¥ast ed. The
resi due Wagirpdht fdogttclpefilrt ot 200V RBbeRdJRDINtOVBD/K,60;110% grl exbieant :

GHea@ 2/ CH3w1 h 818-112812 ”1‘1?6 gr%gaib la-ly-fgle whs' sre%arfage%? Ei{'igcp (‘QM\é@{)B, f(i"l?énlecicatng %e solvent
10  was evaporated. The residue (0.3 g) was purified by column chromatography over ‘
| hypersol (eluent: CH,Cl,/CH30H 97/3; 5pm). The pure fractions were collected and
the solvent was evaporated. Yield: 0.08 g (28%). This fraction was crystallized from 2~
propanone/diethyl ether. The precipitate was filtered off and dried. Yield: 0.012 g of
compound 117 (5%) (mp. 132°C).
b) The preparation of compound 118 @

. ‘
NH, I |
O\E\l/\(NH

15 A mixture of A" (prepared according to A9) (0.0015 mol) and

tetrahydro-2,5-dimethoxyfuran (0.0077 mol) in acetic acid (10 ml) was stirred and
refluxed for 1 hour, then poured out into ice water and K,CO3 and extracted with



and the solvent was evaporated. Yield: 0.04 g of conpound 21 (40% . 15
Exanple B 12 The preparation of conmpound 23 NNH2 H HNy NN\ N\N A m xture
of conpouwd 0381438ce table 3) (prepared according to B4.a) PCO/EPODMIADI ) and
Raney N ckel (0.1 g) in CH3OH (10 m) was stirred at roomtenperature for
15 mnutes wunder a 2 bar pression of , then filtered over celite. Celite
was washed with CH3OH The filtrate was evaporated. Yield: O. 48 g. This

G20l 2/ Cracky oy e GRed 108! Yihepiaely AR LS00 REL AMAREDNepE Gl {1

sol vent wa%VaEQfé! fesl Abeepsidyp &1 &) wis pugifipdity C@hunmchryngtogmphy pzelwalsca gel

crystall i zegheht: @ 1@1@“}5{ at d
G et i e eht Sehly oM o8, TS JopagcTiR 4 037018 Nk QAR R0 B0

un
-87- Exanpsfogveﬁt T’gs‘? Obart"éjgcaof‘gﬁl Brt3a5 T %§ B wag crysiallized fQoy N A mixture
ﬁf dconﬁounﬂIPE/(h@t}@D&ﬁemﬁh& pﬁﬁ@ltﬁ’ﬁ]{v@ls(fﬂtdﬂgd gﬁfahd\dﬁl@@lrbl(il@omg TS o
ydr ogenat rQom rat.ure S..un sur, e ,
then fil tetr%e% O e aﬁf? ag%@f?é’&lﬁé&)]?/ ﬁle%é@r Hr‘??éplg%f Wg‘%ﬁﬁ%ﬁ ot
evapor at edalldldrieddeh@%OZWgﬁcﬁmp@sndeS @%).crystal lized from Dl PE. The

precipitate was filtered off and dried. The residue (0.7 g) was purified
by col um ExammeB9Er aphy over kromasyl (eluent: CH2C12/ CH3OH 100/0 to

99/1; 51i nd). THErepathBod 5pcqﬁﬂéjaﬁ§dwe collected and_f he solvent was
evapor ated. The residue 6 g) was crystalliz ”Fr om DI PE. The

precipitate was flltered off and dried. Yield: |0.04 g of conpound 24
(2799 . 10 Exanple B 14 The preparation of co 6N ~Il' V1 1 ~ONN

(0] HN N N
O
=N
| Y

Tributylphoshine (0.0015 mol) was added to a mixture of but-2-enedinitrile (0.0015
10  mol) in THF (8 ml). The mixture was stirred and refluxed for 2 hours.

0

) ( H
O HN\(l\ij\l/NO\

SN prepared according to A5.a) (0.0005 mol) was added. The
mixture was stirred and refluxed overnight. H,O was added. The mixture was

‘extracted with CH,Cl,. The organic layer was separated, dried (MgSOy), filtered and
~ the solvent was evaporated. The residue (0.618 g) was purified by column
15 chromatography over kromasil (eluent: CH,Cl; 100; 10 um). Two fractions were
collected and the solvent was evaporated. Yield : 0.03 g of compound 119 (13%).

b) The preparation of compound 120 . N



zz:, 1l NaH 60% (0.0004 nol) was added at roomtenperature to a m xture of
conpound 25 (see Table 4) (prepared according to B6.c) (0.0004 nol) in THE
(30 m). Wbhesniesbaure was stirred at roomtenperature for PCTHP02/08983
solution of ICH3 (0.0004 nol) in THE (30 mM) was added. The m xture was
stirred at 60C for 2 hours, then coole poured out 15 into H20 and
extracted vm'th CH2C12. The organic | ayer was separated, dried (MgSO4),

filt d t fied
by col umingmeis D ERsP R ASD e P\ a2 B, P om
The pure propetddimisitegd.804 olol)emdedpesidinet(BH04 sralkintcthael €P1pb Ehed@ixtpe| g
0.049 g of ¢ %@éﬁ"ﬁqooxﬁ%lﬁﬁéﬁum A 5%%5 %@%@@eﬁgéﬁﬁﬁéﬁ%ﬁﬁhe re&&ue Exanpl e

B 15 a) The preparation o Qun ~I N Jone a1

(0. 0056 nriiay take@ updel e8l: aS'éPPBflﬁthRQle@ CBJFO%?@?BH‘%O‘T@ S@ﬁ? &d 2?8

accor ds ng R CBRHIOH@82A mniopm)n'rﬁe FUr0 PABKAIS w26 colldctadraidthd¥dlfenbwas The

m xt ure was Stlt{;r‘éd@g <th @3&1@ then poured out into H2O, basified
Wit h NaHCOEPLHe Ot&eof SRPPRY 2. The organic |ayer was separated,
dried (MgSHA ered, and the solvent was evaporated. The residue (1.5
g) was puéi&‘i)ﬂg!ﬁ%éﬁ colum chromat ography over silica gel (eluent:

CH2C12/ CHIGEipidpd@HoA 8f 2610pdynd12240m) .  TwoAsactions (Fl, F2) were

col l ected and the sol vent was evapor at ed. lvi el d: 0. 122 g FlI (119 and 0.19
g F2 (17% . F2 was crystallized from DI PE. ~fie precipitate was 10 filtered
off and dried. Yield: 0.034 g of conpound 123 (np. 150C). b) The
preparation of conmpound 124 N CI N HN Yorf- NNH IN A m xture of conpound
123 (0.0005 nol) in PCC13 (1.5 mM) was stiyred at 80C for 24 hours, poured
out into ice and K2C03 10% and extracteh CH2C12/ CH3OH. The organic

| ayer was separated, dried (MgSH), filrergdand the sol vent was
evaporated. The residue (0.14 g) was purjifie )H col um chr omat ogr aphy
over kromasil (eluent: 15 CH2C12/ CH3CH 9£§"/\l ﬁj:em pure fractions were
coll ected and the sol vent was evaporat ed. of conpound 124.
WO 03/ 016306 PCT/ EPO2/ 08953 - 89-

nBuLi [1.6 M] (0.0016 mol) was added dropwise at -78°C to a mixture of intermediate
27 (prepared according to A10) (0.0004 mol) in THF (10 ml) under N flow. The

10  mixture was stirred at -78°C for 1 hour, then brought to room temperature, stirred for
30 minutes and cooled to -78°C. A solution of 2-pyridinecarboxaldehyde (0.0004 mol)
in THF (10 ml) was added. The mixture was stirred at room temperature for 2 hours,
poured out on ice and extracted with EtOAc. The organic layer was separated, dried
(MgSOy), filtered, and the solvent was evaporated. The residue (0.32 g) was purified by

15  column chromatography over silica gel (eluent: CH>Cl,/CH3;0H/NH,OH 98/2/0.1;
10pm). Two fractions were collected and the solvent was evaporated. Yield: 0.021 g of
compound 122 (10.4%) (mp. 120°C).

Example B10
The preparation of compound 20

N NN
SN
NaBH, (0.0015 mol) was added portionwise at 5°C to a mixture of compound 19 (see
20 table 3) (prepared according to B1) (0.0014 mol) in CH30H (15 ml) under N flow.



Exanple B 16 a) The preparation of conmpound 125 N SOH N Il HN N NH N NaCH
5N (2 m) was added dropwi se at 50C to a m xture of conpound 104 (see

Tabl e 3) wprogpamed according to B2.c) (0.0003 nol) and NHPOHEPHEDNSIED. 0004
mol) in ethanol (10 m). The m xture was stirred at 50C for 2 hours.
Two-third of the m xture 5 was evapora%gd The m xture was poured out into
H20 and extracted with CH2Cl2. The organic |ayer was washed wi th K2C03

10% dri edn(é\fgﬁ%)e,wafs lsintré'd @nds a6 1thder, @9&1&5& Bhit inkAT,GuAPexedced wirh el d: 0. 21
g of compouynd 125.

aratio C HN N NH
ZIN 1, 1' - cabpolyThe qra%fa%asg Scﬁeearf?ﬂn@wf)d Jat Sg}%@% alaé\' Fh%éPNlYFat Bes
COWDOUHd 1R&poratedODRSresdlg (0.15 gHkad At ﬁéd)b cohenmehtoma®gysiby dbvér siled @hd

organ o 2%&9”&3?@8%@%39?18#%@( : Hzpaﬁ%{‘q%f N R
evapor at edwasihvaporeddiee ©6idLy (@68/\@,51260)rwa‘8| cedtablyzeddoiny IAPEhFleat ogr ap hy
over kr O”B}%E{:}p{tﬁls %E‘Fﬂtel@ﬁl%ﬁ} Ald ARy RS ?03?%”(}]? goﬁ%ﬂgg p@ctions were

col | ected € solvent was evapor ate g of fraction 1 and

0.05 g of fiyachii@l12. Both fractions were mxed and crystallized from
di et hyl ether. he precipitate was filtered off and dried. Yield: 0.05 g

of compountherreparagm of cempourdEhc) . Wo 03/ 016306 #CT/ EP0Z/ 08953 -90 Exam

|p e B 17 Preparation of corrpound 253 H H N CH (E) a)
Pd OA 2 0.154 ¢
er 7 br oug & 100 m

2.53 m of acetonitrile, 0.056 g (0.253 mmol
(0.506 mmol) 5 of tris(2-nmethyl phenyl )pf

flask under nitrogen and the m'xture &s stirred for 10 mnutes To the
m xture was added 1 g (2.53 mol S

A mixture of compound 2 (see talgle 3) (0.0002 mol), 3-thienylboronic acid (0.0005

mol), Pd(PPhs); (0.00002 mol) and Na;COj3 (0.0007 mol) in DME (3 ml) was stirred
10 and refluxed in a scelled tube for 3 hours. H,O was added. The mixture was extracted

with ethyl acetate. The organic layer was separated, dried (MgS0O,), filtered, and the
solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent: CH,Cl,/CH;0H 98/2; 15-40pm). The pure fractions were collected
and the solvent was evaporated. Yield: 0.04 g of compound 21 (40%).

15 Example B12
The preparation of compound 23 O

N
NH,

\
H
HN N N
T
N
Sy

A mixture of compound 22 (see table 3) (prepared according to B4.a) (0.0002 mol) and
Raney Nickel (0.1 g) in CH30H (10 ml) was stirred at room temperature for 15 minutes
under a 2 bar pression of H, then filtered over celite. Celite was washed with CH3;OH.
The filtrate was evaporated. Yield: 0.48 g. This fraction was purified by column

20  chromatography over kromasyl (eluent: CH,Cl,/CH3;0H 99/1; 15-40pm). Two fractions
(F1, F2) were collected and the solvent was evaporated. Yield: 0.13 g F1 and 0.13 g F2.
F2 was crystallized from diethyl ether. The precipitate was filtered off and dried. Yield:
0.09 g of compound 23 (20%).



internediate 58, 0.51 m (3.8 mml) of N, N-diethyl et hanam ne and 0.36 g
(5.06 mol) of acrylam de. The m xture was heated at reflux (80C for 5
days yi elwprgopB806o0 of conpound 253. 10 b) In a 100m f| aPkTEPIBSIBR wer e

i ntroduced 0,89 (4,33mmol; 1 eq.) of internediate 3a (E), Ig (4,33 mom 1
eq.) of internediate 5 and 16nl of 2- pg(_PpanoI To this mxture O0,72m of
HC16N i n 2-propanol were added. The mXxture was stirred under refluxed for
72 hours and then cool ed yielding the hydrochloric acid salt of conpound
253, i.e. ExempiedBhdl 254. 15 Conpound 254 can be converted into the free

base accoqngrﬁgeﬁapatﬁhtofg&gmndmt hodol ogi es (seey al SO Exanpl e B 1A)
Conmpound 253 °can be converted into conpound 1 ag i t oNg nmet hod
descri bed above in Exanple Alc)y). 20 WO 03/ 06 KCT/] P -91 The
following Tables 3, 4 and 5 |ist conpoungs oyl as™~ ered
accor ding to one of the above exanpl e® (Ex. No.). Table 3 R4 YN RWN) R3
iN5 N I 2a
qﬂn i'})rl.fe)%f cB?hp?ﬂ g(f(')(ﬁﬂ m8fhid PR ((NW YR CEL:0 Hd‘.fU'ﬂl wa@

2benzofura ...... hi enyl H FH) %
2- fur anyl gnated at room temperature for 5 hours under a 3 ar pressure of , then filter

--------- over celite, washed with CHoCl, and the solvent was evaporaBddl tBRdrya é’ss The 3B2a henyl 1

E%Eﬁ%%%%n\y%?méﬁ@cf% BIEE Ty ey %teg@g?@a

- residue. (067) 2-wagl punfled by_deluhinmhuﬂthhtaglaphy over kromasyl (Atluem;t hoxyphenyl

CX20X 1911%%%5{1&%&12@}’1@d35@4g@fc&n@@rrd@zﬂ((%)2 H m 156 _ JH

10 Example B14

The preparation of compound 26 ﬂ
N
A I
\

o N N
o

NaH 60% (0.0004 mol) was added at room temperature to a mixture of compound 25
(see Table 4) (prepared according to B6.c) (0.0004 mol) in THF (30 ml). The mixture
was stirred at room temperature for 1 hour. A solution of ICH; (0.0004 mol) in THF
(30 ml) was added. The mixture was stirred at 60°C for 2 hours, then cooled, poured out

15  into H,;O and extracted with CH,Cl,. The organic layer was separated, dried (MgSOy),
filtered and the solvent was evaporated. The residue (0.12 g) was purified by column
chromatography over kromasil (eluent: CH,Cly/CH;0H 99/1; 10pm). The pure
fractions were collected and the solvent was evaporated. Yield: 0.049 g of compound
26 (32%).

20



20 B10 . ( / H NP 205 o -
............... 27 Bl H np. 193 WD 03/ 016306

PCT/ EP02/ 08958163002 Comp Ex. R3 Ra Physical data No. No. PE‘WEPOZ/08963\/I Fl +) *
4lBlorrG)O—IHrrp 200 42 B5a (N H np.155 43 B4b C) H np. 110 .

:.: ............ T T 747 B5D NEPhp. 110 HBC. O 45 B5a
o-T) aB_. .7 ... 9.

BSb ﬁmpl_eé@mo CH3) - CH(CH3) 2 ~. . e

46 B5b de‘}lT‘l’ibpréﬁﬂa@énoﬂ&m%nnd@ﬂ N( CH2 ™4 )2

BOH M. 85 _.-.... ... .. .T..° .-

............. I T T T T HN Y - . .
T T |
e . N 49 B6e ﬁaﬁg) N 50 B6e H (487) O

- = Iones-s re-age,nt (0.0056 mol) was' addcd at' S_C to a'mixture of compound 18 (prepared

_stmedm_S_C f_or 5r-2 hours, then. poured_out mtd)\lHéd) E’&fﬁdd \{[141’9&)11‘1(:03 and
extracted with CH,Cl,. The organic layer was separated, dried (MgSO,), filtered, and

(91

the solvent was evaporated. The residue (1.5 g) was purified by column

chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH,OH 98/2/0.1; 15-40pm).

Two fractions (F1, F2) were collected and the solvent was evaporated. Yield: 0.122 g

F1 (11%) and 0.19 g F2 (17%). F2 was crystallized from DIPE. The precipitate was
10  filtered off and dried. Yield: 0.034 g of compound 123 (mp. 150°C).

b) The preparation of compound 124 al INI
/&N
HN_ N NH
Z Y

N N
A mixture of compound 123 (0.0005 mol) in POCI3 (1.5 ml) was stirred at 80°C for 24
hours, poured out into ice and K,CO3; 10% and extracted with CH,Cl,/CH3;0H. The
organic layer was separated, dried (MgSOy), filtered and the solvent was evaporated.
The residue (0.14 g) was purified by column chromatography over kromasil (eluent:
15 CH,CIl,/CH30H 99/1; 10pm). The pure fractions were collected and the solvent was
evaporated. Yield: 0.026 g of compound 124.



7 ~NT H )431 preparatlon of comund 1257 . OH. . ..

e f_ % prepaaion of campound 125 . - e .7 55 BBe H (449)
56 B6e / / \ sr H (521) WD 03/016306 PCT/ EPO2J 08953 -93 conp Ex. R3 R4
Physi cal data No. No. rrpC/_........... VAN e e e

57 B6e H (457)

~ CH2- N( CH3) - CHz- cHé N(CH3) 2 H (330) 58 | N CH§ CH3 ...
o 59 BO I~ . ~ CH3 H (428) N H (532)
............... . u. .

...... f e |~ 83 BO H (472
64 Bob = TAQH /SI\ﬁZ(IHJQ I\jasadded (?lljopWise at 50°_C_ to a rmxtl_n‘_e_o_f compound 104 (see ( )
.Table 3).(prepared according to B263 ((B@QD}lﬁbB ah{ SEBDHCHRCIGHDOCHROHE H (415)
66 B4b L L %n'c_)‘l 61%1)) The mixture was stirred at 50°C for 2 hours. Two-third of the mixture

_____ 5  was .evaporated. T The rmxture was poured out into HzO and extracted with CHyCl,. The .

e e O‘I‘gzﬁﬁé layer was washed with K,CO3; 10%, dried (MgSOy), filtered, and the solvent
was evaporated. Yield: 0.21 g of compound 125.

b) The preparation of compound 126 //N
_ N
N0 I
HN N NH

AN
1,1’-carbonyldiimidazole (0.0012 mol) was added to a mixture of compound 125
(0.0003 mol) in THF (20 ml). The mixture was stirred and refluxed overnight, poured
10  outinto H>O and extracted with CH,Cl,. The organic layer was separated, dried
(MgSO0,), filtered, and the solvent was evaporated. The residue (0.17 g) was purified by
column chromatography over kromasil (eluent: CH,Cl,/CH3;0H 98/2; 10um). Two
fractions were collected and the solvent was evaporated. Yield: 0.035 g of fraction 1
and 0.05 g of fraction 2. Both fractions were mixed and crystallized from diethyl ether.
15 The precipitate was filtered off and dried. Yield: 0.05 g of compound 126 (38%) (mp.
>260°C).




67 B4b H3C (410) 68.... ...... B4b. - CH2- N(CH3) CH2-CH2-CH3 ... ... H (401)
69 BAb H (399) ... ... . S

___.WO003/016306 . . . . e T T ... PCT/EP02/08953

T o T NN 70 B4b H (396) 71 Bab : CH2- N( CH2
“CGH2-0-CHB) 2 H (461) 72 B4b cAcH3 H (4R5) H3 ( N CH3 H (456) 73 BO A N--
[ e e e e

74_BO_~~~I_Jj@mﬁE§17 75 Bob - CHe- N( CHS) - CH2- CH2-CN H (412) WD 03/ 016306
PCT/ EPO2/ Ogl%égr iéfgﬁ@“%z R4 Physical data No. No. rrp Cc/ (NI\/H) *
~O8 76 BAb HAY b H (397) o

. 79 B4bW (464) 80 B4b
TCH2- NH- CH2- CH2- N( CH2- CHB) 2 H . 7105 81 B1 | thp 240

14 Bbd , Onh-xtm w&EStirred fc for 10 minutes. To the mixture was added 1 g (2 53 mmol) of
intermediate 58, 0.51 ml (3.8 mmol) of N,N-diethylethanamine and 0.36 g (5.06 mmol)
of acrylamide. The mixture was heated at reflux (80°C) for 5 days yielding 28 % of
compound 253.

10  b) In a 100ml flask under N, were introduced 0,8g (4,33mmol; 1 eq.) of intermediate 3a
(E), 1g (4,33 mmom; 1 eq.) of intermediate 5 and 16ml of 2-propanol. To this mixture
0,72ml of HCI 6N in 2-propanol were added. The mixture was stirred under refluxed
for 72 hours and then cooled yielding the hydrochloric acid salt of compound 253, i.e.
compound 254.

15 Compound 254 can be converted into the free base according to art-known
methodologies (see also Example B1A).

Compound 253 can be converted into compound 1 according to the method described
above in Example Alc)y).
20



| C(C 84 B6CH 1-COC-C_ H n85 B4b H (474)

O 03/016396 S Ce . PCT/EP02/08953

T H ™
ory v Ly llowine Tables 3 1 B %g%db i) I%%} ﬂ%ﬁ@%ﬁ‘?ﬁﬁ%ﬁ%ﬂ“

1089
No. . C/On@t |t?4 Joveqx %? Eﬁ@& Bab N M (438) e R

cH3 H (410) 95 B4bN cl H (478)
... Hnp. 201C (E) 11
CNHrrp 258C (2) 4 B3

HBC H (473) 96 BON n .10
Bob - OH=C( CHB) - ON H np. 246,

- CHz- Chj H Y
Comp |Ex. R® R Physical data
No. |No. mp.°C/
(MH-+)*
2 |B2a 2-benzofuranyl H mp. > 240
21 |Bl1 3-thienyl H mp. 220
3 |B2b 2-furanyl H mp. 228
28 |B2a 2-thienyl H mp. 235
29 |B2a phenyl H mp. 230
1 |B1/B6a | -CH=CH-CN H mp. 245, (E)
30 [B2a 2,4-dichlorophenyl H (460)
31 |[B2a 2-benzo[b]thienyl H (448)
32 |B2a 1-naphthalenyl H (442)
33 |[B2a 3-chlorophenyl H (426)
34 |B2a 3-acetylphenyl H (434)
35 |[B2a 3-methylphenyl H (406)
36 [B2a 2-naphthalenyl H (442)
37 |B2a 4-chlorophenyl H (426)
38 |B2a 4-methoxyphenyl H (422)
39 |B2a 4-methylthiophenyl H (438)
40 |B2a é_O‘CHﬁH H
19 |B1 z/ﬁ\Q H mp.220
8 |Bsa _C(=N-OH)-CH(CH), H mp. 156
H
20 |[B10 ;/KQ H mp. 205
I
27 |B1 m H mp. 193




T T wooie306 .. ... .7 97 B8 IJYNI CB H MPCTAPE/0595N
T T T T TE 716 B7 -, T oYSH H np.>250C N-N
7 Bac - CHIq -Cr2-[cN H np>260 5 Bda y-NJ2 268 . _ NP 210 1
08 .. &%“%%"_ AR, cam. T ... inyl_ . N0z 2pPBysicatdgta
perldlnYI__.N.O- No, .. |.. “NO2 np4. 252...._.___ _ SBmp°C/
1.2 . .. |..... .. Y-piperidinYl ......... _ "NH2 | nmp @ﬁﬂ 1P B6c¢C
e 33 TR D (_;;é.l)_..mBquwﬁeﬁ-@\l(E)
..... 1—|B1 = = N _ _-.]l ..np
228C 123|B 15 -Cl=0 @R N H m L. _150C WD|03/ 016306 PELFFE?I%)E/ 08953 -96
Corrp Ex. R3 Ra |Physi cal.rkﬁjake:y\lo. No. nmp.C / |[(NMt)* —
T 42 |B3a. .. -,IN_- A _H..... mp.155. . ...
------- Ho BB
. 1. oSN © ....... 1"N 11 B9C {NN |, H (46B) H
128 BOCNNIE (Z8B) |H 120 R0C r NN I H (452) 130 _pgep- 110
- CH=N- NH €( =O) -|CHS. Em ..... H(400) 131|BocC
- CH=N- NH- (.,( 4@) Bk - _ (42I ..H..... mpll.() C
... _|H232 BOC ans—oH (468)
45 |B5a -C(=N-OH)-CH, H mp.135
9 |B5b | -C(=N-O-CH,)-CH(CH,), H mp. 185
CH,
N e
46 |B5b ©/_0/N H mp. 164
47 |B4b | -CH,-N(CH,-CHa), H mp. 150
720\
48 |B4b TN o H mp. 85
N
15 |Bé6e f\/KQVF H (461)
N
49 [Bee | ™D H (449)
- S
ZF
50 |B6e &Qj’ H (487)
O
Sj N
51 |Bée Z OO H (493)
N
52 |B6e JK/t@/ ~cH, H 473)
N
53 |B6e f\/KQ H (443)
N CH; -
54 [Bee | NN H (446)
N
55 |Bee | AN H (449)
N
56 |Bée f\i{}m H (521)




115 B9Bd -C(=O)-NH-CH3__. . . ........ H (373) 134 B9Bd
C(O)N(CHS)Z.._ T e i 3
.. _-._.WB03/016306 . .. .. _ ....... L X387). ... . PCTIEP)2/08953
o 135- BO9Bd ... .. ....... T (=0 -N(CHB) -CH2-CHB__. . .. ..
.................... -_...._.9|34_(401) .. .. .. _. 136
B9Bd (=0 -N(CH2 _CH3)z...... ... .. ... ... |
......... Tew 1 ......... . (415 137... ] ... BoBd o . . =0
NH- CHP cigf’f“fp. B R (_)_ 1. me . |Physicaldata “=9
I No. |Ne. .| ... H...... L I _[38@p°CL. .| ...
. __-T.| .. 138 B9Bd - C(=0) - NH CH2- CN. L _(.MH.+)* - . _H
N I oL Ha10)|999 B9Bd -(=0) - N
T .CH2-C o H| 397y T S 141
BOBd - CO( 90~ NrHE B EH%N(C_PB) CHyCHyN(CHg), — - C B — [@30) ° “H (399)
142 B9Bd | C(=0)| ; NH CH( CH3 - P I I H
(401) | . aqe duagpe o 4onn A0 .. 143, _.|.. Bl .
N[ ol R BB _fg/N\/\ ol - ‘mp....2378| C K LG9, $13
. . =cHedcHeN 2. . T New, np! 1600C. . .| ... ... _ 3 106
..... B6f c( (=0 CTREB) 3. . . T
L .._..%5.1?\2 IR N‘.C?‘S.. L T e, Mo 2R, .. .. 145 BOF
F 7T H(B mp. |229C | . 146 BOH H (2) Tip.| 258C
147 B9Ea -os&qmb-mzfcra@)( T148 ¥ B6C - Q3B _CH3) 4CH CN
. P ) S— A AN m173C__ 149 BAc
- C( CH( CH3) 2} ECH H % v PC 159 BOC fGH(CH3) 4) =CH CN
HCEZ),( ) ?152(;3@'_1' s ( (o) ).
H o] 62 pap. ~ WO 03/ 01 OGTDCE(E’ 02/ 08943 - 97
Conp Ex. |R3—Ra{Physi¢ (Mee) ™ 152 = CH=C((PHB) - CN
H(E) np.1201C | . |. e ol
| |63 1BAB . "'I'IHI" W2
I T . T R =3¢ T B13
S P - CH /Ql-l(ﬁ\-B rrp. I87[C124"B150 - C(CI)=CH{CN H
154 B9Ba | .64 . |B4b - CHECH OfE (CH3) CH2-CN H (EHL12 BYB®1)
- =0) - N CH3) 2~
CHECH C(=Qs N( 2 ) “CH,-N(CHs)- CHZ-C(H ) ~CH, - i 415)
66 |B4b LL,/\N//\\N—CH3 H (442)
S Ny
67 |B4b — H (410)
HC
68 |B4b | -CH,N(CH,)-CH,-CH,-CH, H (401)
6 |pav | ¥ H (399)
A
70 |B4b i/\N_\N H (396)
71 |B4b | -CH,-N(CH,-CH,-O-CHj), H (461)
72 |B4b 'Z/\O/ﬁ\o/\cm H (485)
s
73 |B4b N\CN/CHs H (456)
/ N\
74 (b | ) H |49
75 |B4b | -CH,-N(CH,)-CH,-CH,-CN H (412)



| CH3 ./' 155 B9BCN H (E) rrp. 156C oo P
LU TTUWOBII06 . PCT/EP02/08953 . . . _
156 B9BC ENV H (E), np. 168C 157 B9Bc N H (E),
np. >265C 158 _......... B9BC ... -H=CiyC(=0)-N(CH3Z-CH3 OC... 114 B9Bc
- CH=ECH C(=_0) - N(CH3) - (CH2) 2- CN
......... T ; T P
(B, - Goirip EX1680R°159 R’ Physical data
B9BC. ....|. No. |No. ...} CH=CH C(=0)-N(CH2-CH3) 2. ... . .. | mp°C/.. L
R = T A R A _.(B),..|np.. 249C_ [ 16f /BAk:
- O( CH3) =Cf-€H3Y~|EN-H-({E)—167-BgAa—~CH= EH-EH~{-Z) i 2HOE Y
I T -7 i O R 161HB9Aa | Br H(2),
np. 248 [111 BYAd - CH=C(Br) 2\, H . 223C 122 BOF H (E), np| 120C 162| BOF i N
H (E), np[—>26GC— S NP S i I R —
TR B 20 ): 7L Y e S - R P - S 10!
_ R e NNy N s 0 e s e e T - 8
. 78 mab | YNy T 163 BIF H np4IdsC
- [ 79 |Bab’ iﬁ“\@ ;T T 164" BORF H nj@denc . . ..
T ..7[.80..|BAb .| -CH,NH-CHyCHNCH;CHy),.. .. ..H.... |mp, 105 _
- T .. 125 B 16a OH H 104 B2c|H 165 BOE | s/ H
np. 112C MO803/|816308 02/ 08953 -98 Conp Ex. B3 R4 Rhysidoal dafa No.
No. mpC /|—{(M)* HI 166 H.op...194' C...167 BAE H np. 101C S A
....... H .T .}. -rlr 126 B 16b CN H php.
>260C 168 B2 -|BiP- O 'H .201' C 117 B9ba H -M cHg) fmp- ¥9: 1324
24 |B13 -CH,-CH,-CN H mp. 208
83 |B8 3 YO H mp.>250°C
T_N
14 |Bed ' o H mp.158
R
84 |B6c -C(CH;)=CH-CN H mp.224°C (E)
18 |B9 -CH(OH)-CH,-CN H mp.252°C
85 |[B4b "g/\NiN 474)
86 |B4b iﬁy@ H 473)
o
87 |B4b /\J; H 426
% - (426)
CH;
88 |B4b i/\ﬁ'/lj‘ H (424)
LSS
89 |B4b N/—T\\\N H (446)
/\ /N\\
90 |B4b & NN H (397)




(M/\) defi nes the mass of the p-rotonate
M cr oMass spectroneter equi pped with a

s

conmpound;

H. .

. . _ PCE)EP02/08953
254 B 17b - CH:CH-C( =ONH2 H (E) Hd
It was determned with a
el ectrospray probe with a

*

guadri pol atysen. o Table 47 CH3 OT NYNRT 3 N R N, Bx. R3
R Physi ca&"’&&tg"- No.gNo. nmp.C / (M+)* 25 186¢c - @E=CH O?Wﬁ‘r‘%ﬁgg?c 99 B3
-CH2-CN H niNe.188&6. _ (100 134b -CH2-N(CH2-CH3)2_ H _ . 172p.°C /. .
T mp102|B 13~ GHp-CHE—ON-H-AP—RRAC o SR T T
A I 1. 31.3 ..... ... 101 Bab~ | T T
- CH2- N( CHB) 9CHIB@H2- cj\m/\N ..... . H . [@38) H ... np_196C
26 B 14 - CH=CHH{CN CHA H%(l 169 \/\Rd-m—p.n-n)? H o 172C.| .. ..
170 Bob |- CH2- N CHS) -CN H 171 B4b - |Efl H (398)| 172 B2a H np.
158C V\D 0B/ %62 PCT/ EP02/08953 -99 Conp Ex] R3 @-I Phys ((i data [No. No.
np. C [ ( MH+ 2 N( SGCHP....1 1 173.|.... " .B4b - N( CCHB
-anyl CHML18 9b ~- H 164 oot e - —
R D P "B 14- CH3 np. 188C 176 177 BPAa - CHECH[Br H
(Z), np. 69T |B4® BIAE -GFEEL(F)-CN . . ..... Ho . (410)
AR ® . e By TP 25461 78— B6 b — EH=E-CHB)—EN[-H-(-B)—179-B6b
— + LN CH;
| CHEC( CFB) - 6N W) | WY H @10
1
AT Cl
95 |Bab | % jfi\( H 478)
HyC "
Rt \
06 |B4b S SN H (473)
NA~
103 |B6b -CH=C(CH,)-CN H mp. 201°C (E)
11 |B6b | -CH=C(CH)-CN H mp. 246°C (Z)
10 |B6a -CH=CH-CN H mp. 258°C (Z)
4 B3 -CH,-CN H
< e
17 |B8 g H mp.110°C
o—N
J_l'
o7 |B8 Y e H mp.240°C
O—N
o _sH
16 |B7 Y H mp.>250°C
N——N
7  |Bdc -CH,-O-CH,-CH,-CN H mp>260
5 |B4a 4-thiomorpholinyl -NO, mp. 268
98 |Bda 4-morpholinyl -NO, mp. 210
22 |B4a 1-piperidinyl -NO, mp. 252
23 |BI12 1-piperidinyl -NH, mp. 262
12 |B6c H -C(CH3)=CH-CN |(E) (381)
13 |B6c H -C(CH3)=CH-CN |(Z) (381)
127 |Bl -N(CHs), H mp. 228°C
123 |B15a | -C(=0)-CH,-CN H mp. 150°C



~H3 180 B9Bb ~~rN \ H (E)
CH=CH- C(0) - NH- cycl o~TOL?VI
W0.03/016306
182 B9Bc - CH=CH C( =0) - NH- CHZ- CHZ N(CH3)2 H

181 .. . _

- (B) (426)

. PCT/EP02/08953 .

(E) (427) 183 B9BC

CH=CH C( =O) - NH- CH2- CH2- CH2- O- CH3 H (E)%ng 184 B9Bc
- CH=CH C( =0) - NH- CH2- CH(CH3) 2 H (E) (442)" 185 B9Bc
- CH=CH C([E D A% JR—;z CN H (E) 439) R & | Physical data
o Nee Ne L . . .mpPCl. .
...... o 7. H 186 B9Bc . ~/N H (E)(468) | 1
CH=CH- C( HO)—NH-CH2—EH2—CHR—-NECCHB)-2--H-{-E)-(-471) 1&8) '(e,osc) &’(ﬁgﬁc
- CH=CH C([FO) - N (CHZBOCllfI2|\ H (E)(472) [189 B9Bc
- CH=CH C(|=Q)16NHBSER - :I-%iﬂ 14) 190 B9Bc | CH=CH C(=0O){##3)CH2- CHZ- O- CH3
H (E)(444) 191 B9Bc CHoC( =0) - NH-CH(CHS)Z H (E)(428) | CH3 192 Bgb J- ~
\ H(E)(4o1y | . p L
_ . e yO - R R N. > - e
........... D Lt 7 L i e B Ii 5464§9)( E) (444) 194
B4b - CH=QH-CH2N-CH3}—CHR—-CHR—-EN e o E)(439) +99 NHz H
(E)(483) | ...196 134b %;@-N(CHZ CH2- O [CH3) 2 .| -
(E) (488) [ H2919B%®4b r:f’i\l H (E)(476) 198 Bo =~ H (4527
- CH=CHWCHZ~N(-GH8 )~ CHR—BHZ—CHB - o »
(E) (428) | 130. |B9C. CH=N-N-C=0)-CEAD 03/016306 PET/ EPO2/(4®D53 -1(J0 Conp
Ex. R3 R Fhysi dat - Mo | )F 199y B4b
CCHECH CHp .V\ug?éaa_-'@nL | Hﬁ%ﬁ%xgcﬁ (E)(4oa) >60-Bap-| H22)
- CH=CH &22@%042-043 N414) 201 B4b| - CH=CH CH2- I?I{l - CH2- ¢H3) 2 H
(E) (456) Bidp - D- (CHS) CH2- CH2- |CH2- H (Bf%42) .
T T 11157 |BoBd -—(-3(' OWNECH. ~ —.~ - _H203 BG) H (E)(438)
_- - - A —184'— B9B’d -C(-_—O)—N(CHg;)z- e _ -_H ..... (38’@_ ...... -
T (135 [B9Bd, [ CEONCRCICy = 717 H 77 ldoh 1T
136 |B9Bd -C(=0)-N(CH,-CHz), H 415)
137 |B9Bd | -C(=0)-NH-CH,-CH, H (387)
138 |B9Bd | -C(=0)-NH-CH,-CN H (398)
139 |B9Bd | -C(=0)-N(CH,)-CH,-CN H (412)
140 |B9Bd | -C(=0)-NH-CH,-C=CH H (397)
141 |B9Bd -C(=0)-NH-CH,-CH=CH, H (399)
142 |B9Bd | -C(=0)-NH-CH(CHj), H (401)
143 B1 -N[CHz-CH(CH::,)Z]Z H mp. 238°C
144 |B13 | -CH,-CH(CN), H mp. 160°C
106 |B6f -CH=C(CN)-C(=0)-C(CHs3); H (E), mp. 193°C
145 |BI9F é_J/—Q H (E), mp. 229°C
146 |BOF 7\ 7 H (Z), mp. 258°C
147 |B9Ea | -CH=C(CN)-CH,-CN H (2/E=88/12)
o B i (406)
148 |Béc -C(CH,-CH3)=CH-CN H (E), mp. 173°C
149 |Béc -C(CH(CHa),)=CH-CN H (E), mp. 132°C
150 |Béc -C(CH(CHj;),)=CH-CN H (Z2), mp. 132°C
151 |B6b -CH=C(CH3)-CN H (Z), mp. 246°C




204 BO'

rIH(E)(442)

e T W0.031016306 . . e . PCTIEP)2/08953 .
........................ 7205 BO ~~/ NN-CH3 H
(E) (455) T206 BO - CH=CH- CHH22- /N( benzyl 7CHZCHZ N(CH3)2 H (E)(533)- 207 B4b
-CHECH CH2-N(CH3) 2 H ' (E) (457) 208 - BO - CH=CH CH2- N(lsopropyl)z
... _n. |ComplEx. | lps 121 'Blg'Bb ci#:'c:iJ;d'_O) Ni{zim (E) | Physieal data |
........... No.. |No. - - |. .. ... ..._ T S mpLC/o. .. .. _
L L —_— — — J e * I )
....... S S A Jlr(%ﬁ)w._bH(E),
mp. 116C| 152 |B6b. CH=C(CH)-CN. .. ... ... . H... .[(B),mp.201°C
I '.' 153| B13 . -CHz-CH(eHE eTq: ...... . H ..... mp 187'DC_
. 124. |B1sb | -C(CD=CHCN. . . ..... N H, ~~ H3 210 B9Bb |1
N QN (Bysyhagg5AC ) B >-ﬁ%§@g =G 020 N B) - Crz- O
...... ( MmP 22T 2127 DIDA Y ) =1\( bl‘lo) CHZVGIN
H...  ( E)llam BOBC | 2CH=CBEY=OCN(GFR)=CH- CN 5 H (£ mp->264CROBC
- CH=CH C(|=0) - N{ CHB) - CH2- CHZ@J-H (E), np. 2p4C _ 215 B9Bc
- CH=CH- C(}=Q)5sN({ £b139 - ¢ .. _-H. (E) mpt 211Q1. __ |(E), mp- 156°C |- - -
. 216 [B9Bc H (E), |np. 246 I A
....... 2.... '/\
T i R b .NJ ...... o e I
TS BB T TS T Hooo (B). mp. 168°C"\51 7
B9Bc . CHCH— \,\G NH- ( E)_,On’“ 2218-B9Bc—H- (&) 1p—196E€|——BIBa €3
I ( EBCC(%) CC. . ). _-H._(zHd [EpOOC 108 [9Ab CH=CH @ (ZBa
C.. _H (B)|. 7 @@wcm (CH2. - CHz-0-cH3) 2 H H(E), |fBvwp5865° G
03/ 016306_PCTLEP02/ 08953 9101 Conp..Ex...R3 Rl{.Physi cal..dgta No.No.| np.C /
(M+)* - _158. |B9Be - { --CH=CH-G(=0)-N(CH;)-CH,-CHj- H (), mp.>260°C
T T |B9Be | CHECH-CEO)NCHRCHy) ,CN | H —  [E), mp. 168°C 1
. _....l 159. |B9B¢ . . -cBQGHQf@bo)dN(CEXTCsz "208C ... H..... (B), mp. 249°C .|. . . . ..
N T 72 N
... 77 | 160 TB6b. . |FC(CH)=CCTH)-CN. T H @& T
.. 107" {BOA 4 T 5EBRCHC T T NI TH () | 2b8 G| 2L ip2S0C
 ..._._ .| 161. |BOAa . CH=CH.Br. . . . . T H (Z), mp..248°C |
......... i . ...... 13 39Bb
[N Fim I, I [T W o T (o WO T U4 won Y . fo) o mp. 223°C
- CH=CH C(':d')_l_}:uul %) E élﬁBI‘)& |72l O i ' J i M () S R i 24 O L%gb P
122 |BYF é_/@ H (E), mp. 120°C
o (E), mp.
\_/ H
162 |B9F 2_/—@ S260°C
163 |BO9F g_/_@“ H mp. 128°C
JJ'
164 |BOFF ¥—\@ H mp. 104°C
_OH
125 [Blea | ()" H
JJ'
104 [B2c \@j H
_,J' S
165 |BOF m H mp. 112°C




225 4b -CH2- N(CH2- CH2-CN) 2 H np_154C 226 32a 2-furan 1 H Inp. 162C
* (MH+) defines the mass of the protonated compound; it was determined with
a M croMea3mpsed ronet er equi pped with an el ectrospray piPCIHEPHR/0995R

guadri pol ar anal yser.

R3 R4a Ron X1 Physical data p No. np.

5 Table 5: Rda

~ X~|\|y

N~ 11

R3

Rob N/ ~N

Com Ex.

~No. 227 B 13 -CH2-CH2-CN CH3 H - NH

186C -CCH 8C -CH=C CHH -NH m 0C - c-o- ... .mp. 1 BDb
- CH=CCH3)=CN—=0=—Tp- 150C . BoC- L,(u—l) CN CHH (I:),n 234C 105 B4d
- CH2- 0- CHECOBRIMEEX. CHBgH - O npg 140C .. .....|..... Rt 233K icakdata o) - oN
CH3 O - |- Ng.nMpNe214C .... 234 . 13.--..-CH|. CN mp.°C /

. N CH3 . ol . .. |H
- . |p—t99C- .T. e 235-B13— CH-CH3)-—CH2—EN——: ALt b e R
H 79 “np.| 195C| 236 B| 16 CHACH(CH3)-ON CHB_|.. ml 161C - . |237 Béc
- CH=CH CN BIRH (E, rrp\ 64C 238 B3_- CH2- CN a [MHMC184¢ 239
136C - CHHEH-EN-EH3—21 furanyE=NH{Er—npt75€-—r i 119 BOE
CCHEC(ON) ms&_./@—w 22-furanyl . ... o 03//016306
PCT/ EPO /0%%3 %%FIOZ m.Ex_. R3._Raa Rob.X1.P ysi.cal.-data mlr’_l\)' }\%V@wp(‘ No.
CH3 d -NH.np. p4 I

198 5% \Q/CN H mp. >260°C

168 |Bdc | -CH,-O-CH,-CH, H mp. 201°C

117 |B9Da | H -N(CH3); _ |mp. 132°C

120 |B9Eb | -CH=C(CN), H

253 |B17a/b | -CH=CH-C(=O)NH, H (E)

254 |B17b | -CH=CH-C(=O)NH, H (B) HCI

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

analyser.
5 Table4:
CH,
1
OO0,
N
R? CH, N7 Ny
Comp | Ex. R R Physical data
No. No. mp.°C / (MH+)*
25 B6c |-CH=CH-CN H |mp. 256°C
99 | B3 |-CH,CN H |mp. 184°C
100 B4b |-CH,-N(CH,-CHs), H |mp.172°C
102 B13 |-CH,-CH,-CN H |mp. 224°C
101 B4b |-CH,-N(CH,)-CH,-CH,-CN H |mp.196°C
26 B14 [-CH=CH-CN CH3 |mp. 195°C
169 | B9Bd |-C(=0)-N(CH,-CHs), H |mp. 172°C
170 | B4b |-CH,-N(CHs)-CH,-CN H
171 | Bab | 2™ H |(398)
172 | B2a [ H |mp. 158°C




240 BOF Z/E=50/50 . ........ _..... e e
e T T T, ... 241 134b
~CHZ- N( CHBD-0GWBS3@HZ- CN CH3 Br -NH . 148C 242 B 1 - CHECH CRCIHEPOZOSpY| - NH
(E) 30% (Z) 70% 243 134b - CH2-N(CH3) _CHZ-CHZ-CN CH3 d -NH np” 85C 244
136¢c -CHECH-CN H___ . ...... Br ..... .- (B, rrp -270C 245 136¢
CCHECHCN H -OCR -NH (), np. 258C _.-99- T . ... . . . . . . . . ... ...
T | Comp. | Bx (s .. B _....TIII"_.‘IIIIII"@E%'_L4a>li>isic7aidaab'
C(CHS) =g qqg) CNO_(}%‘ H-0 (B 247 B6b H=( CI-B)- GhiB.817 (vt
MP. . 2L2C, o I I et .. CC
...... _T73 34844 3 GEHrWHNCHﬂBT(@ﬂa)z NH (E). Inpl ”159096‘2‘49 B6b

- CH=Q( CHB p}g H B&%}*Fc,ﬂzﬂﬁhdmmﬁﬁﬁ%N NHL L | e [ 486Gac - -

250 Gb—=CHECCCHS)=CN— T
........ i7s | B4 HZ-furany B{ CHi |mp.178°G 251/ B 13
- CH2- CH2- CN H -|OCH3 |- NHap. 228C 252 134c -CH2-O{CH2-CH2-CN H O -NH L.
1. 68C 133| Bo® -|BepBHhis -NH (E), m, 258C |CH Phag4r@col ogi cal
exanpl e The phgrnacal ogi cal activi ty of the present compounds was expm ned

using the ol'llowm ng .test] 5 Arapid, sensitive an ut omat ed assay
procedur e V\ialsg H‘E]f S e in vitro evaluation of %ﬁ% mpy N4 gent s, fAn
H V-1 traps " L4-cgldglg.ne, MI-4, which was pfeyo bepn (Kbyanagi

Ad -G . Jmp. 362N ( Kpyanag
et al., bit {’P/r %%am 1 éH r445 4511985y tobe i ‘ﬂli @uauegu bte-to and

perm ssive il&r HMC rfffé't(ﬁ(Fbﬁ?N served as the targe | |®ime 254°ghi bi ti on of

the H V- | ngycedpgytiopaldices pékect was used as the end|@gint. The vipbility
of both Hrv="arnd 10 mock=TTf EC[ sdTEr s was asses:e(il{s (eE():trophOI onmettically

via the i p k% | Beb|cCHwHCER)-C

3- (4, 5-di fret hyl|t hi azg} - 2- -di phenyl tetrazol {um bfoni de (MIT). [The 50%
cyt ot oxi c| cbifkce ﬁi9in?t off CC50 M was defined ag the|@dncentration| of

conpound |t-hat-{r-eduded-t-He—-absorbance—of—t-he—mpeckii-nf-ept-ed-control—sanpl e

TTernery

by 50% Thel§ler| B9Bc | -CHLCIRCI-ONHehilepel by t he conpbuh@)(426H V- i nf ect ed
col 3 o [P P A PRI @ | (PR (DO
183 | B9Bc |-CH=CH- C(= 0) NH- CHZ-CH2~CH2-O CH, H |(E)458)
184 | B9Bc |-CH=CH-C(=0)-NH-CH,-CH(CHS,), H |(E)442)
185 | B9Bc |-CH=CH-C(=0)-NH-CH,-CH,-CN H |®)439)
~ q
186 |B9Bc| ~ Y \O , H |(E)468)
187 | BY9Bc -CH=CH-C(=0)-NH-CH,-CH,-CH,-N(CHs), H |E)@471)
188 | B9Bc |-CH=CH-C(=0)-NH-(CH,);-O-CH,-CHj H |E)(472)
189 |B9Bc |-CH=CH-C(=0)-NH-CH,-CH;, H_|E)414)
190 | B9Bc |-CH=CH-C(=0)-NH-CH,-CH,-O-CH; H |®E)444)
191 |B9Bc |-CH=CH-C(=0)-NH-CH(CH,), H |[®)428)
CH,
192 | Bab | £~ r K H |E)491)
JJ'
193 | Bab | = ] H |®)444)
194 | B4b |-CH=CH-CH,-N(CH,)-CH,-CH,-CN H |[®E)439)
195 f’g,@/INHZ H |(B)483)
196 | B4b |-CH=CH-CH,-N(CH,-CH,-O-CH,), H |[E)488)
H; ,
197 | B4b f\/\/ri H |E)@476)
198 | B4b |-CH=CH-CH,-N(CH,)-CH,-CH,-CHj, H |(E)(428)




WO 03/ 016306 PCT/ EP02/ 08953 -103 whereby (ODT)H V is the optical density
nmeasured with a given concentration of the test conpound in H V-infected
cells; (QBRO)BHW3NG the optical density neasured for the ®CWEP0OY/08983 r eat ed
H V-infected cells; (ODC)MOXCK is the optical density neasured for the
control untreated rmck I nfected cel |s; @dl optical density val ues were
det er m ned at 5 540 nm The dose achl eV| ng 50% protection according to the

above for vaﬁ defined as the 50% i nhibitory cpncen [ @lf{i(% in M.
The ratio ?mBCS Xt gpt C50 was defined as the sel pcRiv tg}'\ A3y Table
6 lists theNel ¢5No( 4l ogl C50), pCC50 (-10gCC50) and pSl @nCEB(D(MIHB@) val ues
10 for the dy r I E a,Cco vmthaICSO
val v of | 1650m 10 - ClinCabRlgNGILY con g kR bRt RO IBRY 1SS
has a Sl jof20D0- SBM 1CHIIHE-CHONOOR,-CH,)eCHa pSI of b- 91 :(E)’{414)Tab e 6 ICo. No.
Pl C50 P P 4 515 -2 9.4 5.0+4.4
S B0 4 200 BAY iR ‘N?‘Zﬁ -8,1512-@@2: S0 5 ol Fo KB4 127" [0 8 1
4.8 -3.3 {75 9/05.0 -4.0 78 79 8.0 5, 3|(E¥442) 84 9.0 4.5
4.5 18 B. W24, 9134121 &Hﬂ{§H¢N(‘§H3)ﬁzé3flr%H7C-33.4 Bh b 156-35 1192
57 -3.5 169263 Sttt B85 Se-Br G227 B < O-<= G- 5144 8. 6
6.4 -2.2 MO®@3/ og@g,oai/ 08953 -104 H |®)d3s)
JJ'
204 | Bab | S—=_{ » H |B)442)
JJ'
205 | Bab | S o H |[E)455)
206 | B4b |-CH=CH-CH,-N(benzyl)-CH,-CH,-N(CH;), H [E)533)
207 | B4b |-CH=CH-CH,-N(CH,), H [(B)457)
208 | B4b |-CH=CH-CH,-N(isopropyl), H [(E)(456)
121 | B9Bb |-CH=CH-C(=0)-NH, H (B
JJ'
209 [BO9Bb \—_ﬁr@ H |(B), mp. 116°C
O?H3
L AN
210 |B9Bb| 2 Y \G H |®), mp.254°C
© N\CH3
211 |B9Bb |-CH=CH-C(=0)-N(CH,)-CH,-CH,-OH H |(B), mp. 222°C
212 | B9Ba |-CH=CH-C(=0)-N(CH;)-CH,-CN H |(E), mp. 198°C
213 | B6c |-C(CH;)=CH-CN H |[®)
214 | B9Bc |-CH=CH-C(=0)-N(CHx)-CH,-CH,-CN H |(E), mp. 204°C
215 | B9Bc |-CH=CH-C(=0)-N(CH,)-CH,-CH, H |(E), mp.211°C
/N
216 |B9Bc |~y H |®), mp.246°C
8]
217 | B9Bc |-CH=CH-C(=0)-N(CH,-CHs;), H |(BE), mp. 226°C
218 |B9Bc H\/WrO H (), mp. 196°C
o]
219 | B9Ba |-CH=CH-C(=0)-N(CH,), H |(B), mp. 225°C
220 | BY9E |-CH=C(CN)-CH,-CN H |(Z), mp. 195°C
109 [B9Ab |-CH=CH-CI H |[(®), mp.200°C
108 [B9Ab |-CH=CH-CI H |(Z), mp. 165°C
221 [B9Ba |-CH=CH-C(=0)-NH-CH, H |(E), mp. 260°C
222 [B9Bb |-CH=CH-C(=0)-N(CH,-CH,-0-CHs), H_|(B), mp. 158°C




Co. No. plC50 (M pCC50 (M pSI 229 8.8 <4.0 <-4.8 118 8.4 4.1 <-4.1 177
8.3 <4.0 <-4.3 106 7.7 5.2 -2.5 145 8.7 5.3 -3.4 147 9.4 5.7 -3.7 148
8.8 4.9 -8093/08306 9. 2 <4.0 <-5.2 231 9.2 <4.0 <-5.2 232PBIAPGUIDN5X- 4. 4
105 7.2 <4.0 <-3.2 110 8.6 4.3 43 2339357-36 234 8.7 <4.0 <-4.7
235 9.3 <4.0 <-5.3 236 8.8 <4.0 <- %49 9.1 5.3-3.8 150 8.8 4.8 -4.0
237 8.9 <4.0 <-4.9 151 9.1 5.5 -3. 6 l% 14.8-4.3 178 8.8 5.7 -3.1
179 8.9 < 100 Y. Z2 b.o -2.9 124 0.0 4. (|-5.0 éﬁg’ gd 6 1+3.9
112 o 1 4 Gomp, 2EX244{39. 24 -52 209 8.6 4.9 -3.7 gelp Fhysigabdaty 5| 155
8.8 6.3 -P.No. 15807./7 5.1 -2.6 158 8 5.5 -2.5 212 9. l pap.°€./IMH-p B. 6 5.1
-3.5 WD 0BT 016306 P TEPO2]/88953 - 105
223 [B9Bb \/ﬁr’\_/ H |(E), mp.208°C
?‘*3
224 [B9Bb \/\,r e d H |®), mp.208°C
113 B9Bb |-CH=CH-C(=0)-N(CH,)-CH,-CH,-CH,-CH, | H [|(E), mp.212°C
225 [B4b |-CH,-N(CH,-CH,-CN), H |mp. 154°C
226 [B2a |2-furanyl H |mp. 162°C
* (MH") defines the mass of the protonated compound; it was determined with a
MicroMass spectrometer equipped with an electrospray probe with a quadripolar
analyser.
5 Table 5:
R4a
h
N
Com| Ex. |ps R R” X' | Physical data
p | No. mp.°C
No.
227 | B13 |-CH,-CH,-CN CHs H -NH |mp. 186°C
228 | B4b |-CH,-N(CH)-CH,-CN CH, H -NH |mp. 138°C
229 | B6b |-CH=C(CH,)-CN CH, H -NH |mp. 190°C
230 | B6¢c |-CH=CH-CN CH, H -O- | (B), mp. 254°C
231 | B6b |-CH=C(CH,)-CN CH, H -O- |mp. 150°C
232 | B6¢ |-C(CH;)=CH-CN CHs H -O- {(E), mp. 234°C
105 | B4d |-CH,-O-CH,-CH, CH; H -O- |mp. 140°C
233 | B6b |-CH=C(CH,)-CN CH; Cl -NH |mp. 214°C
234 | B13 |-CH,-CH,-CN CH, H -O- |mp. 199°C
235 | B13 |-CH(CH,)-CH,-CN CH; H -O- {mp. 195°C
236 | B13 |-CH,-CH(CH,)-CN CH; H -0- |mp. 161°C
237 | B6¢ |-CH=CH-CN CH;, H -NH |(B), mp. >264°C
238 | B3 |-CH,-CN CHj Cl NH [mp. 184°C
239 | B6c |-CH=CH-CN CH; 2-furanyl | -NH _|(E) mp.175°C
119 | BOE |-CH=C(CN)-CH,-CN CH; 2-furanyl | -NH




Co. No. PIC50 (M PCC50 (M pSI 213 9 4.8 -4.2 214 8.6 5.1 -3.5 215 9.1
5.5 -3.6 216 8.2 5 -3.6 219 9.1 5 -4.1 245 8.8 4 -4.8 146 8.4 5.4 -
247 9.2 6WP03@16386I8 9.3 5.7 -3.5 249 8.5 4 -4.5 42 9 6. PCIAEPR0@5L 8.9 5

-3.9 133 9.24-5.2 9884.8-4239895-3.9 241 9.4 5.3 -4.1 126
8.4 4.9 -3.5 5 WO 03/016306 PCT/ EPO2/ (6%953 -106- Cainms 1. A conpound of
formula R3 Rl bl_I~g\YN'Y4(R2)nﬂ\ (1 (1) b3:1=b4 al=a2 (R4)ma

N oxi de—apharneceuticatty acceptabte addi tion,.Sal 7, guat er nary._amni ne
and a $CemérB®chem cal |y isomeric flgem t Her eok, whér ef n gﬁ%”&ﬁ%ﬁl
representg app.vial ent radical of forqmula |-CH=CH CHfCH (g-1) mp.°C
-mmﬂg%(&m;wﬁﬂmmw&a;wwﬁﬂmW(&w - NEN- CH=CH-
(a-5); +h2- bB=h4-..represents..a-Qi-val-eAt—r-adi-cal-tof—f-ormut-a
-CHECH CHECHF (bFL):  ~ NH  |mp. 248°C
240 | BOF ;L*»~<:> CHj cl P
Z/E=50/50
241 | B4b |-CH,-N(CH,)-CH,-CH,-CN _ [CHs Br -NH_|mp. 148°C
. (B) 30%-(Z)
242 | Bl |-CH=CH-CN H isopropyl | -NH
70%
243 | B4b |-CH,-N(CH;)-CH,-CH,-CN _ |CHs Cl -NH |mp. 85°C
244 | B6c {-CH=CH-CN H Br -NH {(E), mp. 270°C
245 | B6¢ |-CH=CH-CN H -OCH, -NH [|(E), mp. 258°C
246 | B6b |-C(CH3)=C(CHj3)-CN CH; H -O- |(B), mp. 214°C
247 | B6b |-CH=C(CH3)-CN CH; Br NH |mp. 212°C
248 | B6¢c |-CH=CH-CN CH; Br -NH |(E), mp. 250°C
249 | B6b |-CH=C(CH;)-CN H -OCH, -NH |mp. 166°C
250 | B6b [-CH=C(CH;)-CN H Br -NH |mp. 186°C .
251 | B13 |-CH,-CH,-CN H -OCH, NH |mp. 228°C
252 | B4c [-CH,-O-CH,-CH,-CN H Cl -NH |mp. 168°C
133 | B6¢ |-CH=CH-CN CHs Cl -NH |(E), mp, 258°C

C. Pharmacological example

The pharmacological activity of the present compounds was examined using the

following test.

5 A rapid, sensitive and automated assay procedure was used for the in vifro evaluation of
anti-HIV agents. An HIV-1 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 HIV infection, served as the target cell line. Inhibition of the HIV-
induced cytopathic effect was used as the end point. The viability of both HIV- and

10  mock-infected cells was assessed spectrophotometrically via the in situ reduction of
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT). The 50%
cytotoxic concentration (CCsq in M) was defined as the concentration of compound
that reduced the absorbance of the mock-infected control sample by 50%. The percent
protection achieved by the compound in HIV-infected cells was calculated by the

15 following formula :

(OD)mry - (ODCO)my
(ODCMock - (ODCury

expressed in %,



-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 or 4; and in case -al=a2-a3=a4- is (a-1), then n may
al so be 5wooaieod, 2, 3 and in case -bl=b2-b3=b4- is (b-PCI/HPABOBING MaY
also be 4; 20 R1 is hydrogen; aryl; fornyl; Cl-6alkyl carbonyl; C1-6alkyl;
Cl- 6al kyl oxycar bonyl ; Cl-6al kyl substjtuted with fornyl,

Cl_6al kyl car bonyl Cl- 6 al kyl oxycar bohtﬂ ., Cl1-6 al kyl carbonyl oxy; C

o ey Lo %ﬁyﬁaﬂﬁ' oo xi’%éd?’ Béﬁs&“%gﬁ% Wi ghidh Rl UEBr AR - pach
cyano or t% compeiu)d:z@ @WDC)ary. Gﬁath éﬁ‘}‘Fal dﬁ@ﬁ“dr’i%ﬁaﬁlife@ fasdhe t ut ed
wi th one qf nﬁ&rﬁltremhmmn?éc@é@ceﬂﬁ (@ﬁﬁ)&o ocklis @ dpiiadl depbity MBauked for

substituted wth one or nore hal ogen ms” or cyano, Cl-6al kyl oxycarbonyl,
car boxyl , thyeomrol nitreated mnclnmfem«:ﬁllsmll opticalGlengiy kgzlu99aw¢rﬁdeterrmned at

pol yhal8§)nE§4la agl'ﬁ@{/ 5 }% &dcofding fo'¥hE z%m@fm%ula was( =0 R6,

TS Tl deRfrd e e wa%B %E@sw W THetfie 8 oo 1o ™! TA

03/ 016306 ﬁgﬁeﬁﬁaﬂg)@%@ecu@gﬁnd@%@[ NH, 0, Sor NR6; Xl is -NR5-,

-NH- NH, - Cl_4al kanedl yl, -CHO-I—, -S-, -S( =0 P,

-X2-C1 4a| kanedl I - or - Cl 4a| kanedlcyl - X2- i's NR5- N=N-,

-0-, -C( @ableﬁh}qﬁhe pICsp (TogdCs0) PCCs6 (11@¢%5091HR@LBSI mﬂfémralcsou’alm& NHRL3:
- O)IONle%P&écom sz dﬁ&'mul%"lbdf'%k 1eQ cdﬁl&)un@haﬁﬁdky o wbiesdfi tuted with

"S(=0) - Nrotl] 1%2:% 0 s ISP e S HR S,

mor e substjdimt()@l\@aq@ OO@dIe@earm@gggg s1el ected from cyano, NRORI1O,
-C(=0) - NR9R10, -C(=0O)-Cl.6al kyl or R7 and 10 wherein 2 hydrogen atons bound

at the sar&b&a@bon atom are replaced by Cl1_4al kanediyl; Cl -6alkyl
substituted with hydroxy and a second substituent selected from cyano,

opt 1 onal | Y@y RGERM 1 RCkat O “nhY e st | uents eqch i ndependent |y
sel ected firog cyanog 4NROR10, 46(=0) - \|R9R§,g, -C(=0 -d _6al kyl or 15 R7;
C2_6al keny—substirtuted-Wwthoneorore substi tuents each i ndependently
selected flrom halo 88yanp NRBR1Q, - C(=C¥INRIRIO, -C(=0)-d _6al kyl or k7

1 94 5.0 -4.4

34 8.0 4.8 -3.2

19 8.4 4.8 -3.6

45 8.7 5.0 -3.8

49 8.0 4.8 -3.2

70 8.1 4.8 -3.3

75 9.0 5.0 -4.0

78 8.4 4.9 -3.5

79 8.0 5.3 -2.7

84 9.0 4.5 -4.5

18 8.8 4.9 -4.0

25 9 4 -5

24 9.1 5.7 -3.4

81 9.1 5.6 -3.5

11 9.2 5.7 -3.5

10 9.2 6.3 -2.9

174 8.8 53 -3.5

227 9.5 <4.0 <-5.5

144 8.6 6.4 -2.2




C2_6al kynyl substituted wth one or nore substituents each independently
sel ected from hal o, cyano, NROR10, -C(=0 -NROR10, -C(=0O -Cl.6al kyl or R7;
- C(=N- O R$p-0Gh16sad kyl ; R7 or -X3-R7; 20 X3 is -NR5-, -NH RET/EPONeES3 - O0-,
-C(=0 -, -S-, -S(=O0 P, -X2-Cl1_4al kanediyl-, -Cl_4al kanedi yl-X2a ,
- O _4al kanedi yl - X2b- C _4al kanedi yl , - %zl\l— OR8) - C1. 4al kanediyl -; with X2a
being -NH NH, -NeN-, -0-, -C(=0-. -39 _5(=0)p : and with X2b being
-NH- NH-, NN S T=S(=Op-T 25 R4 is hal o, hydroxy, Cl_6alkyl,
C3_7cycl 0gCrylNo. @1&@(&{ d?i}?%&?mo, ni A%, |pol yhal oC1_6al kyl ,
pol yhal oC]_(}a&k anj noc onyl,| Cl 64% kyI oxycar bonyl ,
Cl- 6al kyl garbenyt-—+t-of-mp-—af-Re—rofe-—ot—ei| Cl_4al kyl )am no or R7; R5 is
hydr ogen; |arlyB; for8r19fl Cl 6ad.kyl car bonyt4.1 Cl 6al kyl ; Cl1_6al kyl oxycar bonyl ;
Cl- 6al kyl |s titut vvi th f ClL. 6al kyl clar bonyl , Cl1_6al kyl oxycar bonyl
or 30 C1] u;ilgiyl eatr-bonyt Ay,gégyﬁai K u%y@. 6lal kyl car bonyl substituted with
C 1- 6al kyjl d®6car bohyl : R6 is5.21 4al kyl .-2&ni no, nono- or di (Cl_4al kyl) ani no
or pol yhal 0Ghs4 I k¥§7 R7| i s aggonocygl i cg4b| cyclic or tricyclic saturated,
parti al | y [sattrated-or—afomatitc—carpocycte-of a nonocyclic, bicyclic or
tricyclic [sddilrated4partiall$7saturated3dr 35 aromatic heterocycl e,
wher ei n eachf |saiglgcar bocycAgc or et eg@cycl ic ring systens may
opti onal | yybe bbeII tuted-wthoneTTwWo, T Three, four or five substituents
each indgpedBent!yd.3el ekt ed<$Pom halo, <I"§12ir oxy, mercapto, Cl_6al kyl,
hydr oxyCl_{6akkyll, 303/ Ol63.Q450PCT/ E302k033@53 -108 am noCl- 6al kyl, nono or
di (Cl1- 6al ylz) amimod —6dl Z}‘Brrryl Cl 6 )} yl carbonyl, C3 7cycl oal kyl ,
Cl- 6al kyl Xy 132F - |(‘\JI| \(\Ir‘g onvl ' |1\l| t hi 0o, cyano, nit ro,
pol yhal oCl_Gakkyl, ol yhal oCél;4 Oal kyI 3xy;< mn nlocar bonyl, -CH(=N-O R8), R7a,
- X3-R7a or - Kyt 5 Rfg 1s a]nonqcycllic, bicyclic or tricyclic
sat ur at ed, Lﬁ.ati al '§%Mt H-at e‘ggm ar-prat 2? e@ar bocycl e or a nonocyclic,
bi cyclic qr 238i (ycIQB sajurat®d, partialBy saturated or aromatic
het er ocycl e,2'3yyne=r e|§17each of g@l d caf bogyp]i c| or heterocyclic ring systens
may opti onalty—he—stibst- tt-edwi-t-h ope;—two;—t hree, four or five
substi tuent 236ac¢ch 9.Adepepndesd.PDy sel ect &b.3r om hal o, hydroxy, nercapto,
Cl1- 6al kyl r oxy 6al kyl , am npCl_6a¢ kyl , nono or
di (C1- 6al ky.}%‘s’gm uuCL-BGau VAR <%§| myt-; k,J_<Od$ kyl carbonyl, C3-7cycl oal kyl
Cl1- 6al kyl dxy49Cl- 6a9-ky| oxvcar@énvl C1- 6318yl k hio, cyano, nitro,
pol yhal oCl Gﬁbk) , Pl yhal 0C14§al kyl pxy,_4gm nocar bonyl, -CH(=N-O-R8); R8 is
hydr ogen, |Ci—Zalikyt—ary|—or—arytCl #at g and Rl each independently
are hydrode®37hydr 03(9 C _ﬁa‘F‘i’(-Ql Cl| 6a Jr?m(y; 15 C1_6al kyl car bonyl ;
Cl_6al kyl dxyjgar honyd 3 am no; smno- of dig@l_6jl kyl ) am no;

152 9.1 4.8 -4.3

178 8.8 5.7 -3.1

179 8.9 <4.0 <-4.9

153 9.2 6.3 -2.9

124 8.5 4.7 -3.8

238 9.5 5.6 -3.9

112 9.1 4.9 -4.2

244 9.2 4 -5.2

209 8.6 4.9 -3.7

210 8.3 4.8 -3.5

155 8.8 6.3 -2.5

156 7.7 5.1 -2.6

158 8 5.5 -2.5

212 9.1 5 -4.1

114 8.6 5.1 -3.5
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| east one substituent selected fromcyano, am nocarbonyl, NROR10 or R7;

C2- 6al kenyl substituted with at |east one substituent selected from cyano,
am nocar bwoyB/01d8ROR10 or R7; C2-6al kynyl substituted w thPat/HPezastISDHNe
substituent selected fromcyano, am nocarbonyl, NROR1O or R7; -C(=N-O-R8)-C
1 4alkyl; R7 or 20 -X3-R7; R4 is haL%i g.nydroxy, Cl-6alkyl, C3_7cycloal kyl,
Cl- 6al kyl oxy, cyano, nitro, polyhal oCl_6al kyl, polyhal oCl_6al kyl oxy,

am nocar bepyl,e Cl- 6a|ky|oxycarbony| Cl- 6a|ky|carbony| formyl, am no,
nmono- or dr(Cl. 4al )amno; R7 is a nmonocyclic, blcycllc or trlcycllc

sat ur at ed!- 458@@@@W¥§)§@@Bﬂéted or aromatic carbocycle or a nonocyclic,
bicyclic or tricyclic saturaged partiglly saturated or aromatic 25

het er ocycl e, wherein each ql |d arhb cycluc p? het erocyclic ring systens
may optionally be subst i thi re four or five
substituents each indepeRden sel ct fr,émhalgj hydr oxy, nercapto,

Cl- 6al kyl, hydroxyCl- 6alkaﬁﬁ am 6al¥F, nono or

di (Cl1- 6a|ky|)an1noC1 6al kyl®RHE]- 6a|ky|carbony| C3_7cycl oal kyl ,

Cl-6al kyl 9X¥oxiftd -G |aﬁﬂeic@€&¥c¢aﬁ¥*ﬁ@éh}5kable§§dd@tﬁhk$&lt} higeeraygnminaiid o, 30
pol yhal oCl 6a| kyI énal 0 kgé B’f‘%’i‘? am nocar bonyl, R?a, -X3-R7a or

R7a- CD_4a$Ripochemigallyss ?%f&@?&ﬁ Tee @ic or tricyclic saturated,
partially- aéaﬁ%@aﬁedepr@éntaﬁ(bmwl@mrazhcdl«)ﬁﬁnimla)r a nonocyclic, bicyclic or

tricyclic sat ally satyrated or aromatic heterocycle, wherein

each of said é@ﬁﬁ@%&%ﬁa{gﬁor het er cg(’:l ic ring systens may optionally be

substituted WrNhCHF(éH—@H@ t hr ee, (af or five 35 substituents each

i ndependent | y_getgatedyf r om hal o, (alyjdr oxy, nercapto, Cl_6al kyl,

hydr oxyCl- 6al k am_noCl- 6al kyl no or di (Cl-6al kyl )ani noCl-6al kyl, C
r&FC cﬁ“f‘%

1- 6al ¥y| car bo Hy@5oNr 016306 P P02/ 08953 -110 C3_7cycl oal kyl ,
Cl- 6al kyl oxy, _ﬁ;NE(jHszml oxycar bon@aLS) Cl- 6al kyl thio, cyano, nitro,

pol yhal oC } kyl 4 pol of aI K ocar bonyl; RO and R10 each

i ndepende:}ﬁ:@1 Er‘é’ H}éﬂ‘i% isn '13@](6? chggff8%Q CL_6al kyl oxy:

Cl_6al kyl car bexﬁH!:CH—(CH—GHI- kyI oxyc@vr]:bonyl am no; mono- or

di (C1_6al kyl )aﬁl ]{_fp@ﬁ— or 5 dl(%C% 6a| kyI ) am nocar bonyl or R7, wherein
each of the aforenen oned Cl1_6al groups may optionally and each

i ndi vidual |y B8=CHoNeCHut ed with ®ndsor two substituents each

i ndependent | y _gebgectgdNt r om hydr ogy4); C1_6al kyl oxy, hydroxyCl_6al kyl oxy,
carboxyl, Cl1_6al kyI ox ar bonyl , apo, amno, imno, nono- or

di (C1- 4al ky1l) Y abeNeCH ﬁyhal onet hy%{’ gl)pol yhal omet hyl oxy, poI yhal oret hyl t hi o,

10 - S( O)IB%O 1,&;85&4%&’6%3@6@ fRb=a"- NIGE( ; O)ad, n may 218 RBINH?,

- NHC(=O) R6 3C. Jisb®ed; @i m 1 or 2 having
the for rru ISC]&%NS)?R%? cf3° }Zl_l?\lmatf\l Bmf ﬁfeﬁ%ﬂia? sobe "
20 is hydrogen; aryl; formyl; C1-6alkylc onyl C1-6alkyl; C1-6alkyloxycarbony.

C1-6alkyl substituted with formyl, C1-galkylcarbonyl, C1-6alkyloxycarbonyl,
C1-6alkylcarbonyloxy; C1-6alkyloxyC1-galkylcarbonyl substituted with
C1-ealkyloxycarbonyl;
each R? independently is hydroxy, halo, C1-galkyl optionally substituted with cyano or
25 -C(=0)R®, Cs.cycloalkyl, Cs.¢alkenyl optionally substituted with one or more
halogen atoms or cyano, Ca.salkynyl optionally substituted with one or more halogen
atoms or cyano, C1-galkyloxycarbonyl, carboxyl, cyano, nitro, amino, mono- or
di(Cyealkyl)amino, polyhalomethyl, polyhalomethylthio, -S(=0);R’, -NH-S(=0),R",
_C(=0)R’, -NHC(=0)H, -C(=0)NHNH,, -NHC(=0)R’,-C(=NH)R® or a radical of

30 formula

=M1
A1
Ao~ A

(©)

wherein each A; independently is N, CH or CR6; and



b2 ~j I & \" a3 (I) b3:1-b4/ IN\ 1_2'R2" (RA)m 15 wherein
-al=a2-a3=a4-, -bl=b2-b3=b4-, Rl, R2, R3, R4, mand X1 are as defined in
claim1l1;, wp'o3ios630¢ 1, 2 or 3 and in case -al=a2-a3=a4- isPCaAEP)2/0898&Nn n'
may also be 4; R2, is halo, Cl.6alkyl, trihalonmethyl, trihal onethyl oxy,
cyano, am nocar bonyl Cl. 6al kyl subst uted with cyano or am nocarbonyl;
20 provided that R 2' I's placed at the ara position in respect of the NRL

Tormuta e s (oo ISR e ) 60 R B

D1 b2 b33bds - =S G el SR S5 6B - ana

§2t aaehas def_ﬁ%{q 4h1!lla1€édi’yl%13-c ali{én P gapyrpoLnd a(ZZCO;’ng ng tglinéloneRSO;(lcl zci:iYnE
o] avin -

a | /(RZ;S#?Ig B '%M)' ) v@@g& @3}9@0 %g“ohzk and X1 are as

def i nesl i Rk m}mli NRKR'4n6(4RD-NHRE: a@(:@)LNREM ACGGHRI’3-CHB=8-NIA- conpound

according to G@I\Ao?ﬁ@ﬁqfl 8£1§¥1r£§b§1tﬁtedwm%%ald?@suusﬁmem@@eh ani nocar bony!
or Cl1_6al kyl substituted cyano or g pocarb npound

accordi ng to amdependendy seleetedrfrom qyena Nlerlusﬁ(%@) 1(31 €(@E)- Clmjkgl OrThe use
of a conpound R g efailiye dubistitubdtlywidh 6n®br @b suBstitudras €ach Gidepbedemanuf at ur e of

minoder | of enelpeteyiiogssmia e O N, TEEO) L, aligt or RV

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

15 R’; Cp_galkenyl substituted with one or more substituents each independently
selected from halo, cyano, NR°RY, -C(=0)-NR’R"?, -C(=0)-C;salkyl or R’;
C2-galkynyl substituted with one or more substituents each independently
selected from halo, cyano, NR°R!?, -C(=0)-NR’R'’, -C(=0)-C;.¢alkyl or R7;
_C(=N-0-R%)-Cy.salkyl; R” or —X3-R";

20  Xjis -NR’-, -NH-NH-, -N=N-, -O-, -C(=0)-, -S-, -S(=0),-, -X,-Cj.4alkanediyl-,
-C1.4alkanediyl-X,,-, —Cj_4alkanediyl-Xo,-Cy.4alkanediyl,

-C(=N-OR?)-C; salkanediyl-;
with X3, being -NH-NH-, -N=N-, -O-, -C(=0)-, -S-, -S(=0),-; and
with Xy, being -NH-NH-, -N=N-, -C(=0)-, -S-, -S(=0),-;

25  R%*is halo, hydroxy, C1-galkyl, Cs.scycloalkyl, C1-galkyloxy, cyano, nitro,
polyhaloCj.galkyl, polyhaloC;.salkyloxy, aminocarbonyl, C1 6a1kyloxycarbony1
C1-6alkylcarbonyl, formyl, amino, mono- or di(C;.salkyl)amino or R

R®is hydrogen; aryl; formyl; C1-galkylcarbonyl; C1-galkyl; C1-galkyloxycarbonyl;
C1-6alkyl substituted with formyl, C1-6alkylcarbonyl, C1-6alkyloxycarbonyl or
30 C1-6alkylcarbonyloxy; C1-galkyloxyC1-6alkylcarbonyl substituted with
C1-6alkyloxycarbonyl;
RS is C,_salkyl, amino, mono- or di(C,_,alkyl)amino or polyhaloC, ,alkyl;
R'isa monocyclic, bicyclic or tricyclic saturated, partially saturated or aromatic
carbocycle or a monocyclic, bicyclic or tricyclic saturatéd, partially saturated or
35 aromatic heterocycle, wherein each of said carbocyclic or heterocyclic ring systems

may optionally be substituted with one, two, three, four or five substituents each
independently selected from halo, hydroxy, mercapto, C1-galkyl, hydroxyCj_galkyl,



15 9. The use of a conpound according to claim8 for the manufacture of a
medi canent for the prevention or the treatnment of drug resistant HN
i nf ecti orwwObB/01680phar maceut i cal conposition conprising a poarEParesdss cal ly
acceptabl e carrier and as active ingredient a therapeutically effective
anount of a conpound as 20 clained in y one of claims 1 to 6. 11. A
process for preparing a pharnmaceutical conmposition according to claim 10

charact eri zeghhgch hatk tyiat rﬁ&lﬁf&lﬁﬁ(@f @a@lbh)érrﬁﬁcﬁ@f[shl‘i’( 1, %Wtcpgamyl@a%@@;nd as

claimed in any one. o |nt

phar maceut i c%lcydﬁ%l&élppeltﬂagﬁ% Ear6al ké(foxyﬁ% Owlp?gégé%’ﬁf’@rcyﬁ?‘éﬁéﬁr‘?vng a
conpound as I ;

|n{r2rmad| at :jor GhikgP(p%I}}E‘a}'bcl Hléﬁl?g?ﬂn%gfﬂg%gpég s’%m}?g} (D) WO

03/ 016306 Pc?%éb02r889@84a =12 DL33 W NN _~4 (R)n4X-H~~1 q (R Y

\b X3 ¥ |\R7ais—@1%olﬁ§c)yﬂhb3n¢34hé of tr[‘dy@lic—s%ﬂﬁ:ateﬂ Raxtially dajurdtbd by arbihtic \:,LVI t 2 V\é .
eing a suit e |l.eavin ro al=a2-a3=a
andbi=bo- 1548eels Y pariteee nb e 1eShlie Pl ga e Bred i v e of
formula (N) ammhtlahetenmtmlegmzlhmm; eadh df(samlLdad)o(:y()hq oY Imtaeocyshcpnmﬁystamsof a
sui tabl e cat : 1 b~ X4
(R2)n N N ﬁé@‘g 390 ?lB j!”{thgﬂéjtg eI of i St E‘i’f; fa hﬁ}‘é(L / N 1=
2 aa b3 |# %PePQen& Se alo hygyoxy, mescapig, -6k I AACEGRlkabl o
| eavi nig gr Olmlnnaﬂqi Gak,yl Eﬁond% deCh,ﬁaTrkyl)and(lFaﬂkﬁBﬁﬁﬂryl E(hldﬁalkybd&b&tytb,B b4-
as defi ned IC‘E'3_7cyc o:ﬁl{élfl %’i a yloxy, °e _es'%ﬁ(y oxygar onm? n@f %gfk'yﬁhlo y?u¥ nﬁt?o,or
polyhaloC;¢alkyl, polyhaloC;.¢alkyloxy, aminocarbonyl, -CH(=N-O-R®;
R® is hydrogen, C,_,alkyl, aryl or arylC,_,alkyl;
R’ and R'? each independently are hydrogen; hydroxy; Cj.salkyl; C;.galkyloxy;
15 Ci.salkylcarbonyl; C;_ealkyloxycarbonyl; amino; mono- or di(Ci.salkyl)amino;
mono- or di(Cqealkyl)aminocarbonyl; —CH(:NR“) or R7, wherein each of the
aforementioned C.¢alkyl groups may optionally and each individually be substituted
with one or two substituents each independently selected from hydroxy,
C;-salkyloxy, hydroxyC;.salkyloxy, carboxyl, Ci.¢alkyloxycarbonyl, cyano, amino,
20 imino, mono- or di(C1-4alkyl)amino, polyhalomethyl, polyhalomethyloxy,
polyhalomethylthio, -S(=0),R°, -NH-S(=0),R’, -C(=0)R®, -NHC(=0)H,
-C(=0)NHNH,, -NHC(=0)R’ -C(=NH)R®, R; or
R’ and R'® may be taken together to form a bivalent or trivalent radical of formula

-CH,-CH,-CH,-CH,- (d-1)
25 -CH,-CH,-CH,-CH,-CH,- (d-2)
-CH,-CH,-O-CH,-CH,- (d-3)
-CH,-CH,-S-CH,-CH,- (d-4)
~CH,-CH,-NR '2-CH,-CH,- (d-5)
-CH,-CH=CH-CH,- (d-6)
30 =CH-CH=CH-CH=CH- (d-7)

R is cyano; Cy.4alkyl optionally substituted with Cy_salkyloxy, cyano, amino, mono- or
di(Cj.4alkyl)amino or aminocarbonyl; Ci4alkylcarbonyl; C;.salkyloxycarbonyl;
aminocarbonyl; mono- or di(C;_salkyl)aminocarbonyl;

R'? is hydrogen or C;4alkyl;

35 R and R™each independently are Cy.galkyl optionally substituted with cyano or
aminocarbonyl, C; ¢alkenyl optionally substituted with cyano or aminocarbonyl,
Cz.6alkynyl optionally substituted with cyano or aminocarbonyl;



tricyclic aromatic ring systemand Ra representing a boronate or a 10
tri (Cl_4alkyl)stannane; c) reacting an internmediate of fornula (1V) with an
i nt er mrediwoa@3piesbornmula (VI) 1 71 W 4 (R)n 1-1 4 (R2) POLIEPOMog9s3 11 - ~

ib 1X's X1 N'-~n 2~~1|\+RLH-~I a3 al-a b3l gh4/ Nal-a4b
I=b R (k4).. (V1) m((lV) (I-Db) 208\2 being a suitable |eaving group,
and R1, R2, R4, X1, m n, -al=az2- a3 a and -bl=b2-b3=b4- as defined in

claim il a'i'éﬁﬁ%"l BES1 &5 H’c’l%i@h?%ﬂ&?%)’&ﬂrﬁcm’%bgﬂd icor 15 tricyclic

sat ur at ed acting an 1nter ate of formula (VI1) with a
suitabl e amfhesalslm thlqmaklﬁ@lwlé%m@ Cwoé’rmﬁ%ﬂb@“%%%nt WO 03/ 016306
PCT/EPOZ/%Q@@% 9113 CN w3 RR 2 Cl 6a| kYl 4 (R2 bl i 1 6Y1 \ N (R)n
cyani de sal't bil-i Hg

b3-_I b4 méi&%bz«n%r PheRyhS S(t\WfF% i 08? t“(ﬂ E*ﬁe%\%o‘ﬂeqfr’i‘deéu S ‘{egé?leé‘d? eaV| ng
gr ?up 3 and Ridep&Rienti selxded fromrhalo, aydraRy.aBeraapto datk6alkph bydropd=haalkyls

efined in shiRd f ) wth an
i nt er medi at g}nﬁ#c{q%?al léﬁ%%?o Hﬂc?%al Pona |y 120 Ci %ﬁmgiecg{ggwl ) sui tabl e

salt and a Qanwm@yé&makylexmcma eyl R’iycaibqnygé%@’rl YJfhiq, cyanoghit %’al kyl NN
4 (R2). bl- lp})lyﬁglo&_'a\lﬂﬁylg ﬁ)lgrﬁ‘alocl_salkyloxy, aminocarbonyl, R’ or -X3-R7.

10 2. A compound according to claim 1 wherein R? is C1-galkyl substituted with at least
one substituent selected from cyano, aminocarbonyl, NR°R'" or R7; C1-6alkyl

substituted with at least one substituent selected from cyano, aminocarbonyl, NR°R!?
or R7 and wherein 2 hydrogen atoms bound at the same carbon atom are replaced by
Ci.salkanediyl; C.galkyl substituted with hydroxy and a second substituent selected

15 from cyano, aminocarbonyl, NR°R!® or R7; c1_6a1kyloxyC1-6alkyl substituted with at
least one substituent selected from cyano, aminocarbonyl, NR’RY or R';
C2-galkenyl substituted with at least one substituent selected from cyano,
aminocarbonyl, NR’R! or R7; C-ealkynyl substituted with at least one substituent
selected from cyano, aminocarbonyl, NR°R' or R7; —C(=N—O—R8)-C1-4alkyl; R’ or

20 ~X3-R’; R* is halo, hydroxy, C1-galkyl, Cscycloalkyl, C1-6alkyloxy, cyano, nitro,
polyhaloC; salkyl, polyhaloC;salkyloxy, aminocarbonyl, C1-galkyloxycarbonyl,
C1-6alkylcarbonyl, formyl, amino, mono- or di(Cj.salkyl)amino; R’is a monocyclic,
bicyclic or tricyclic saturated, partially saturated or aromatic carbocycle or a
monocyclic, bicyclic or tricyclic saturated, partially saturated or aromatic

25 heterocycle, wherein each of said carbocyclic or heterocyclic ring systems may

optionally be substituted with one, two, three, four or five substituents each
independently selected from halo, hydroxy, mercapto, C1-galkyl, hydroxyCi-6alkyl,

aminoC1-galkyl, mono or di(C1-galkyl)aminoC1-6alkyl, C1-6alkylcarbonyl,
Cs.scycloalkyl, C1-galkyloxy, C]-galkyloxycarbonyl, C1-galkylthio, cyano, nitro,
30 polyhaloCy.galkyl, polyhaloC, salkyloxy, aminocarbonyl, R™, -X3-R™ or
R72-C;_salkyl; 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 may optionally be substituted with one, two, three, four or five
35 substituents each independently selected from halo, hydroxy, mercapto, C1-6alkyl,

hydroxyC1-6alkyl, aminoCj-galkyl, mono or di(C1-6alkyl)aminoCj-6alkyl,
C1-6alkylcarbonyl,



|l b bl ~~~ 211 Y(/ a a3 + Q-Hb\ ~>1 Y\ ~" a3 al=a2 b3=I=b4 al =a2
b3(I m(ViIl) (RA)Ym (V1) (1-d) wth WB being a suitable |eaving group,
and R1, REpoBA163d, m n, -al=a2-a3=a4- and -bl=b2-b3=b4PrCagEprdyésoned in
claiml and Q representing R7; NRORLO or Cl-6al kyl oxy optionally
substituted wwth CN, R7 or NR9R10 10 f.), reacting an internediate of
formula (1 X) with an internedi ate of f]c} mula (X) in the presence of a

Ell“ Tibi(le SO' e%fl(%aa?ﬁa‘%f%?]&ﬂo@ (]3} %B%@BX}Ca%onXL %lkﬁtﬂ}ggyhncpnitrcp N ~(R)n

- -~ I N C as

N =a' b3= Ipbhyhatbﬁa_ﬁalhﬂrpdlyhalmCMallﬁam{(ykﬂ)nno@a(joo(lyl)Bq R eacte)  with RI,

?2 g$4re§§t |1ng an | nye e?riégﬁg%e%?,ﬁ?ﬂ?%ﬁ@df Q%l % &?leﬁs@y C&?al‘li?lf:érﬁ@ﬁyli notaim

Hor ner - Enmoi&-calissilgapiearignyl;aniner moneg of 4(F)- 6%1@6}3@%1@%1!1%’6) &suitabl e

precursor ofg@, P V\%@ﬁﬂi&lﬁ@arﬁbﬁ Qr RA WikieiR eBSLsTaRe Qforerﬁerﬁiéh&cﬁ@l gligalt and a
sui tabl e solvent

03/ 016306, PCT/ 1. CRce OCNNA4

(R 2)n CRc' &roupspmayjaptigaly gnd ?acbugg V‘!ig‘ﬁ?l&'%ieﬁ??suwteq’“@th ONeHTIES > js +
(Rb CH;? ( > ?;éubmtdib'htd caloy igdepadently bdectechftorh Hydioxy2C;.galldoxy, R4) m ( R4%)m E) XI)

Xl | - -b3=b4- as
defined in é\y%oﬁﬁ'?l L%@'l%yéﬁ?rg’?éﬁt %%WT%WS%HS}(%?&%EQW qml%l epr esent i ng
hydr ogen, CPr4HCydaligi)apino, nolpl Yh@ﬁ@m@?’ PEY, PP Hlefbdlt > 6al kenyl ,
and R " epr e§em) RY NH-S(=0),R’, -C(=0)R’, -NHC(=O)H, -C(=O)NHNH,

-NHC(=O)R®-C(=NH)R’, R".

3. A compound according to claim 1 or 2 having the formula

3 R! .
blI|{ X, _N I!I ® )y
Ve /——a\
3T T Q\ @ o
;3:|=b4 / N al—.}R.,
R

15  wherein
-a'=a’-a’=a’-, 4 bl=b%- b3—b4 R1 R2 R3 R4 m and X are as defined in claim 1;
n’is 0, 1, 2 or 3 and in case —a'=a’-a’=a* is (a-1), then n’ may also be 4,
R? is halo, C¢alkyl, trihalomethyl, trihalomethyloxy, cyano, aminocarbonyl, Cy.¢alkyl
substituted with cyano or aminocarbonyl;
20  provided that R? is placed at the para position in respect of the NR! moiety.

4. A compound according to any one of claims 1 to 3 having the formula

<R o
e NG
<R4>m

wherein
25  .bl=pZb’=b*, R!, R% R® R* m and X, are as defined in claim 1;

o’ and R? are as defined in claim 3.

5. A compound according to any one of claims 1 to 4 having the formula



5 (Phenyl )3P+ d- or (CH3CH2-O 2P(=0)-; h) reacting an internedi ate of
formula (XI) with an internediate of formula (XIlI1) in the presence of a
suitable wologem30CN Re RRL | RL (1 C2 b (R)n G |

ECTIEPDR/68953 3
(RR+n - c¢" bl-1 CRegl CNNMN~a4 Y<a HCR-~- >b\ 10 2 b3=\1 2a b3:1
--b4 a-aCNbl=b a -a (R4)m(4)m(XI1 g) (Xt 1 1) (1-9) with Rl, R, R4,
R7, X1, m n, -al=a2-a3=a4- and -bl= bz% b4- as defined in claiml, Re 10

representing hydrogen or Cl_4al kyl, Re" representing NROR10, -C(=0) -NRIOR10,

-C(=0 - Cl_6alkyl or R7; i) méactlng |nlerrred|ate of formula (XI-b) with
2-butenedinitrile in the pre %Eb |ne and a suitable

sol vent NC~ HC—IRlIIch(CHEy Cb| )(leq”) RCN b1-1 ; X1 N
~~4 (R2)n bl-11 X1 ( ~ a3 + Nral=a2 NC b3: 14b4 al=a2
(RA)Ym (R )m (Xl -b) (1-h) fmith RL, R2 R4 X1, m n, -al=az-a3=a4- and
-b1=b2- b3=bAerets defined in claimail, reactlng an internmediate of formula

Sui 1abl & SHVERR D U3 h%%a%%eﬁéﬁﬁ% 353" 115 NG RON C HRL

n’ and R? are as defined in claim 3.

5
6. A compound according to any one of claims 3 to 5 wherein R? is cyano,
aminocarbonyl or C;_salkyl substituted with cyano or aminocarbonyl.
7. A compound according to any one of claims 1 to 6 for use as a medicine.
10

8. The use of a compound as defined in any one of claims 1 to 6 for the manufature of a
medicament for the prevention or the treatment of HIV (Human Immunodeficiency
Virus) infection.

15 9. The use of a compound according to claim 8 for the manufacture of a medicament
for the prevention or the treatment of drug resistant HIV infection.

10. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and as active ingredient a therapeutically effective amount of a compound as

20 claimed in any one of claims 1 to 6.

11. A process for preparing a pharmaceutical composition according to claim 10
characterized in that a therapeutically effective amount of a compound as claimed
in any one of claims 1 to 6 is intimately mixed with a pharmaceutically acceptable

25 carrier.

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

a) reacting an intermediate of formula (IT) with an intermediate of formula (IIT)



O=CN1z Cll -4 (R)n bX\/-a~4, 3 (R)n bl I1Xi NON2 /I 11 YCa +
JCH-~b2\~1 " I ~ a3 b N\ \ * / 3- 4 alZa2 NC RON b3:1=b4 N 1- 2 b

(I (R4) mwo-0a0143% -b) (I1-h") k) reacting an internedi at e Pofi/HPor/0895R ( XI - b)
with CH3-CN in the presence of a suitable proton abstracting agent, a

sui tabl e substrate for the pr ot on abstf]%:tl ng agent and in the presence of
a suitable solvent CN CHZ HI =UCNNa4 (RZ)n bl-1 X NN

4 (R)nb -1- X 1~ 1N ~a3+CI-IgCNbb~a3 z\>\v4N
\al=a2 b3: 4 N 1- 2 b I-b4|- ~%a @ Ra)m (k4). @KI-b) 5 Rfl-i) with
RL, R, R4, X1V “h.\l/ (agg 22% - b3=b4-ps e hgedni n-ehigi R
1; 1) reacting aq! tle fe of forrﬁll XI) \M—bhlg\/\/t |g.l(;{|}j g o€
Honer - Enmons r eag aFFa“ruIa (X11'y r‘épresenu ng 8 pr g&gzsor
of a phosphorus yli de |n t he presence offmnBuLi and aémtab e solvent halo

¢ Il c111IR, R OCNN4(Rz)nCR12 b-111\~~bl-l 4 (R)
XL" 3bX Nn IgpNis c ( 0

with W being a suitable leaving group, and R1 R2 R3 R4 Xi, m, n, -a'=a%-a’=a*
and -b'=b>-b>=b*- as defined in claim 1;

b) reacting an intermediate of formula (IV) with an intermediate of formula (V) in the

5 presence of a suitable catalyst, a suitable salt and a suitable solvent
7 1
Y ®?), bl_llz.\\ X N N3 ®?,
/Z, 4

4 “X‘U e e = ST S
b3= =p b3:1LZ;’4 ZN =g

(R“)m m

(V)
(Iv)

(I-a)
with W, being a suitable leaving group, and Rl, RZ, R4, X1, m, 0, -a'=a*-a’=a* and
b'=b%b’*=b*- as defined in claim 1 and R” representing a monocyclic, bicyclic or
tricyclic aromatic ring system and R” representing a boronate or a
10 tri(Cy4alkyl)stannane;
c) reacting an 1ntermed1ate of formula (IV) w1th an intermediate of formula (VI)

I n b T‘\ R )n
-\ Xl \r X 23+ REH \|/ &
b3‘ =b

b3= -b4
(R“)m ! )‘“

\
\

(Vi)

(V) (-b)

with W, being a suitable leaving group, and R!, R% R* Xi, m, n, -a'=a’-a’=a*- and
_b'=b%b’=b*- as defined in claim 1 and R”” representing a monocyclic, bicyclic or

15 tricyclic saturated ring system;
d) reacting an intermediate of formula (VII) with a suitable cyanide salt in the presence

of a suitable solvent



bz \>+ R-CHR ~ bz ~ ICY b3:1=b4 / al a2 halo b3=1=b4 N al=a2 (R4)m (R4)m
(XI)y (Xr 1') 10 (1-1) wth R, R2, R4, X1, m n, -a =az2-a3=a4- and

-b' =b2- b3wba3nasoddefined in claiml, R representing hydPog@EPOD08953

Cl_4al kyl, R representing hydrogen, Cl-4alkyl or R7, provided that
CRc'=CRCis limted to C2_6al kenyl, a 3Rb representl ng (Phenyl)3P+- C - or
(CH. 3C-2-02P(=0-; 15 m reacting aninternediate of fornmula (Xl-a) with
an internediate of formula (XII1') in the presenw of aswtable

Hor ner - Emmn%"3r eagent, RBuLi, 1,1, 1-trinethyl-

(trimethyl si loyladkyisi hana ant>a s il @usol Ve gé( 3/0 306 8 ®2),

PCT/ EP02/ os;gbflsxl- 6*36#&5 & Re |V 11 RL 2 ;WB Q%rg?ﬁ 3 (R)n
c" bl-11 X 1E9T M~ (R&)nfz 1711 +H4P"ise C_xsa3 b353|—b4 al
a2 hal o b33xkhe al X2 (4) A CRA) M (X -a) (X | |b'i‘b(|- wi t heR® R2, R4,
X1, m n, -ark*%a2-a3=a4- and -b' =b2-b3=b4- as defi né‘bl in cIa| m1, Rc
representing hydrogen or Cl_4al kyl, Rc'" representing CN, NR9R1Q

- C(=0) - NROR10, C%U'())) Cl _6al kyl or R7; 5 n) reacting @B |nterrred| ate of

fornmula (XVI11) with CBr4 in the presenge pof ,a suitable , catalyst salt, a
sui t abl e Wit W chethza wifablattayinggroppranBR, R, R Xiznpy -2 72 -R=2 - a0l CH 2 R 1~

X1 N /\ ~ApB2R3bpt N geftheliRclaig 17~ 1 ~ is + CBrd b~ \>1 Y /\
e) reacting an intermediate of formula (VII) with an intermediate of formula (VIII)

5 optionally in the presence of a suitable salt and a suitable solvent

W ? Rl
(|:1'6alky1 ' s ®
b -\Xl N N 7a, n
4y 4
'“’“U AR G
b3'|'b4 b3'|:b4 =N =2
®*
®Mm (VIN) "

(V1) ()
with W3 being a suitable leaving group, and R R% R* X1, m, n, -a'=a*-a’=a*- and
-b'=b%-b’=b’- as defined in claim 1 and Q representing R”; NR’RY or Cy.salkyloxy
optionally substituted with CN, R’ or NR°R!?:

10 ) reacting an intermediate of formula (IX) with an intermediate of formula (X) in the

presence of a suitable solvent

Ci-4alkyl
C|11-4alky1 Rl l

= ' s ®) R0 ool ) s
- N. N. ! X “n

1 78 "'\ 1 N.
}3 I_\yxl Y X K3 g b2 Y X %‘\3
¥ A A+ RE—O—NH, —» Q X

b\ > ZN =2 3- = 1= 3

b3:|=b4 a—a b= a”

(R4) (R )m

m
X)

(1X) (-e)

with R, R%, R, R®, Xi, m, n, -a'=a’-a’=a*- and -b'=b’-b’=b"- as defined in claim 1;
g) reacting an intermediate of formula (XI) with a Wittig or Horner-Emmons reagens of
15  formula (XII) representing a suitable precursor of a phosphorus ylide in the presence of

a suitable salt and a suitable solvent



b3= =b4 al-a2 b3_1b4 al=a2 (14)m((k'). (XVIII) (lI-1) o) reacting an

i nternmedi ate of formula (XIV) with C12C=S in the presence of a suitable
solvent H8O Bl R o | /NRL OCNNY.13 (R2)n bl- XPCU/EP82/083531 bl- 1
Xl NN~4 (RR)n 21 ~>N~aC2~~ ,~Db 1=b4/ al-a2 CIA\C1l b 3_1= b4 CN
a b3=3 al-- ~ a- (R4)m(R4)m(XIV) 140(I-n) with R, R2, R4, X1, m n,
-al=a2-a3=a4- and -bl=b2-b3=b4- as def%lned in claiml,; p) reactl ng an
intermediate of formula (XV) with an |ntermed|at@10f formula (XVI) in the
presence of gg.suitable soI vent WD 03/016306 PCT/| 902/08953 -117 ~N~ -C/
1- 6al kyl Rl NRl O=CR4 (R2)n O—lbll ToX1 Y be-- X1 1 N~ ~4

(RZ\> T @sc b2 N\ / --b4/ N 1%2 ~1 Nﬁg b3: "}R 11'
2b||4a,' % ‘\ , (1-n)

- al=a2- a3=g4- T’% 'cTé Ii'lhetl—Pnb?CIa ti; ot Bi’g an

i nt er nedi atbé=®f f or Ia (X?(I )?) W|th ach nterrre1d1=ai4e rru aa=(2XXX) in
t he presenceRM hydr oxybenzotriazol e and et hyl dfiRmet hyl am nopr opyl
carbodiimde, a 5 suitable sol vent(Xﬁ)nd optionally in the presence of a

sui tabl e base (X1
(I-f)

with R!, R%, R*, X, m, n, -a'=a’-a’*=a*- and -b'=b>-b’=b"- as defined in claim 1, R®
representing hydrogen or Cj.salkyl, R representing hydrogen, Cy_4alkyl or R,
provided that CR®=CR° is limited to Cy.¢alkenyl, and R® representing
5 (Phenyl)sP*- CI” or (CH3CH,-O),P(=0)-;
h) reacting an intermediate of formula (XI) with an intermediate of formula (XTII) in the

presence of a suitable solvent

?N

R C—R°®

e R!
=c N 1 | 2
ple X, N _N 4 Ry,

b X . =Ry X 8

P e = T

_b4 1— 2 CN b3: =b4 =N =2

' " 4
Xl-a) (Xill)

(I-g)
with R', R% R, R, X;, m, n, -a'=a’-a’=a*- and -b'=b*-b’=b"- as defined in claim 1, R°®
10  representing hydrogen or Cy.4alkyl, R® representing NR9R10, —C(=O)—NR9R10, -C(=0)-
Ci.¢alkyl or R;
i) reacting an intermediate of formula (XI-b) with 2-butenedinitrile in the presence of
tributylphosphine and a suitable solvent

N
C—CN
i B & R
R A — S CN ple|y Xy N ! N
RIS DL L N
b / ( ‘/a CH=—CH b2 \> I \|/ < W3
b3_ _b4 /N al_ 2 NC/ })3:|=b4 /N 1=2l
(R4)m (R4)m

15  withR', R’ R, X,, m, n, -a'=a’-a’=a"- and -b'=b’-b’=b"- as defined in claim 1,
j) reacting an intermediate of formula (XI-b) with propanedintrile in the presence of a
suitable base and a suitable solvent



NROR1lo COON RL O=C R1 1 C2-6alkenyl' NIV 4 (R2 1 C2-6alkenyl' | 4 (R2)
b- ",1 b -1~/XI N~nb21 S~1 N\ a3 + NHROR1L b\ ~> ICiT b3- I--b4 al a2
b3 I-b4 wad3n(@dgm (RA)m (XXIX) (XXX) (1-0) wth RL, RPCTRPN2/653 R10,
X1, m n, -al=a2-a3=a4- and -bl=b2-b3=b4- as defined in claiml and

C2_6al kenyl' representing C2_6al kenyl lonally substituted with cyano; r)
reacting an internediate of fornula (XXXI') with an internediate of fornula
10 (XXXI'1-1) or (XXX T-2) in the presence of r benzotri azol e,

et hyl di net hylLam nopropyl carbodiim de and a suit®ble solvent, and
optionally in the pres hce of a, sui t abl e base V\@H03/01630ﬁ1 PCT/ EPO2/ 08953

-118 NR13R?2 NRYM (R)n 4 (R2 1 N XLINY N Vi@?, bl' 1" 1
X + NRL 3R1/ &; Pé_m g} (b )n1b4( b |_§Xt‘) ‘b af\?&%ﬁi N 1=2
(ka), (RAYR (50X ul p- 1~ KRR cdgﬁ F;N AR, 11

z) blXDb b3' a+NHRb2,,a3

(XI-b) )

k) reacting an intermediate of formula (XI-b) with CH3-CN in the presence of a suitable
proton abstracting agent, a suitable substrate for the proton abstracting agent and in the

presence of a suitable solvent

?N
- CHZ
= CHOH
I'\ Xq l-\ Xl ®n
U “3 + CHs—CN —>b2 \r ‘3
b3' "b“ 1— < | l_ &
R4
(R“)m ¢ )m

(XI-b)
5 (i)

with R', R% R*, X, m, n, -a'=a’-a’=a*- and -b'=b’-b’=b"- as defined in claim 1;

1) reacting an intermediate of formula (XI) with a Wittig or Horner-Emmons reagens of
formula (XII’) representing a suitable precursor of a phosphorus ylide in the presence of
nBuLi and a suitable solvent

Illalo
RC CRE
o=c ®?)y 1|c|:R°’ If
éb 7\ ~(/\|/ ‘,a3 + RP—CHR® éb-l_\yx N\l/N ’_ ©n
1_ P ‘ — E/ Q \/
b3' 'b4 halo |=b4 =2
(R“)m (R“>m
(X1 (X
10 (1-)

with R', R>, R%, X,, m, n, -a'=a’-a’=a"- and -b'=b’-b’=b’- as defined in claim 1, R°
representing hydrogen or Cy.salkyl, R representing hydrogen, Ci.salkyl or R’, provided
that CR®=CR° is limited to Cy ¢alkenyl, and R" representing (Phenyl),P*- CI or
(CH,CH,-0),P(=0)-;

15  m) reacting an intermediate of formula (XI-a) with an intermediate of formula (XTII’) in
the presence of a suitable Horner-Emmons reagent, nBuLi, 1,1,1-trimethyl-N-
(trimethylsilyl)-silanamine, and a suitable solvent



b2 13 \ | b3=1=b4 al-a2 b3=1 b4 / Na- 1-a 2 (RA M (RAmM (XXXI) (XXXII-2)
(I-p-2) wth RlL, R2, R4, R13, R14, X1, m n, -al=a2-a3=a4- and

-bl=b2- b3wbas/nasoedefined in claim1l;, s) reacting an intePaEdirPat/esoss
formula (XI-b) with an internediate of forrmula (XXXII1) in the presence of
a suitable solvent RI6 1 CO0 HRL | RLO-CNN- 4 (R2bl1- X1 NNA4
(R2)n b--111)\"~a3+NH2NH-~D2\-a b\3 ~~ - 4 al=a2 C=0
b3:1=b4 I/ 1- a a- b (I RI6 (RAYM5 (XI-b) (XXXl wdo |) (I-gq) Wth Rl, R2,
R4, RL6, X1, m n, -al=a2-a3=a4- and -bl=b2-b3= bg-_Ras defined in claim1;
t) reductlveRnethyIatlorRlof an internedi ate of f(urrrula( XXKV) with

f or mal dehyde:(j n th(;\I pr ence otRZ)a sui tabl e cat 1§/st a suutabl e r(?%lljctlve

agent and ablsl Rl NH z ,N( CHS) ?/Xl
jbXINbb\ ~ b \Rp3RY( Ky p%1b4/|\|
al=a2 b (I 343) aﬁ—eﬁ) 10 whikh Rl RB3' -524 Nm nal—z

-al=a2-a3= a4(;4 band - bl= b2 b3=b4- as defined in cI(Pa]nm 1; WO 03/ 016306

PCT/ EP02/ 08953 - 119
X-a) oy

(I-k)
with R', R%, R, X, m, n, -a'=a’-a’=a’- and -b'=b’-b’=b"- as defined in claim 1, R®
representing hydrogen or Cysalkyl, R®” representing CN, NR'R'?, -C(=0)-NR’R"’,
-C(=0)-Cy.¢alkyl or R7;
5  n)reacting an intermediate of formula (XVII) with CBry in the presence of a suitable
catalyst salt, a suitable base and a suitable solvent

Br
NH, l_
N~ 1 ﬁ Br
é'H lf 2 CH lfl
N N a? R%)p bl_ X N N. 4 (Rz)n
A sa RS AL T Sy e
b2 \> L Q o CBr, B ) I ( S
}\)3=|=b4 Z =52 b3:|=b4 =N 1=,
R%)
®RMp ® )y
XV

(-
0) reacting an intermediate of formula (XIV) with CI,C=S in the presence of a suitable

solvent

7‘§N
NH—NH, d \
(I: YN 1|{1
1| S 1 4 (R?
-\\ Xl \l/ ‘ " I]j,) —\yxl N\I/N\/’——a\/ n
2 \ <!
T A =IO

b3' —b4 Cl Cl b3:|=b4 N
(R“)m ®n
(XIV)
10 (I-m)
with R}, R?, R4, X1, m, n, -a'=a’-a’=a* and -b'=b%-b’=b"*- as defined in claim 1;
p) reacting an intermediate of formula (XV) with an intermediate of formula (XVI) in

the presence of a suitable solvent



u) reacting an internediate of fornmula (XXXIV) with
2, 5-di met hoxytetrahydrofuran in the presence of a suitable acid RL 1 NH2

N N4 (RwoosloRBobdl _ X1 1 -1-,\ 4 (R2)n b2 I>1 N (\\  ~&8TEHBINIGSOCH3 b b
X ~~~ 3 bl4 b3 14b4 Nal-a2 (R)m(k4). (XXXIV) (I-s) with R, R, R4,
X1, m n, -al=a2-a3=a4- and -bl=b2-b3=bg4; as defined in claiml; 5 v)
reacting an internediate of formula ( with an internediate of fornula
(XXXVI) in the presence of nBuLi and a suitable solvent A4\ R7 P'-f Cl HC
I ~1 PhN~2 alllj% | CH2 4 (R N/n bl' ~1XN4( 9N- R-CHOtZ >

a aa b3-- 4 Cirg = aaR4)|" dé. ( XXXV) N(IAt) with Rl, R2,
R4, R7, X10—rﬁ n —a a3 44-(ahd bl—IgJZOIEB b4 a deflnedl claim

2
10 and, if bllelax \o ver &/ponpounds \of _fo mJ /'O'tjue‘ n
f ol I owi ng ®r nsf {IOI’IS/ urt her, |re 4 ng

t he conpoungy fo rrul a (‘1’1')'a into a ther¥peuti cab3F‘b non lg;gi!c aC| d
addi tion saI(R“)ng treatment with an acid, or conver@e)lrny converting the
acid addition salt forminto the free base by treatnent with alkali; and,

if desired, prepa@dhg stereochen CQJVIy isoneric fornms, 15 N--oxide forms or
guat ernary am nes thereof. 13. A proc?uct contai ning (a) d"®onpound

accor di 39 With RIYROE, xf n@lnatm&la%# @nd Bldbt-P=b*aRQLhREd AMAifeL;r ovi r al
conpoun

AT R A T Gl e SO

conposi ti an theopesérsk pfhpdrptybenzadatoleald othyldineptidihieopapyl @rbodiinddas active
I ngredi ents?ut% lzes@lv%ﬁ%ﬁ%@ﬂoﬁaﬁlﬁ/gﬁ%erﬂe&%c@&y a Qﬁﬁbf%fbagé aims 1 to 6, and (b)
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with R', R%, RY, R®, R'?, X;, m, n, -a'=a%-a’=a"- and -b'=b’b’=b*- as defined in claim 1
and Cs.salkenyl’ representing Cs.¢alkenyl optionally substituted with cyano;
r) reacting an intermediate of formula (XXXI) with an intermediate of formula
10 (XXXII-1) or (XXXTI-2) in the presence of hydroxybenzotriazole,
ethyldimethylaminopropyl carbodiimide and a suitable solvent, and optionally in the
presence of a suitable base
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with R!, R?, R*, R"®, R™, X}, m, n, -a'=a’-a’=a’- and -b'=b>-b’=b*- as defined in claim 1;
s) reacting an intermediate of formula (XI-b) with an intermediate of formula (XXXIIT)

in the presence of a suitable solvent
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with R', R, R%, R'®, X;, m, n, -a'=a*-a’=a’- and -b'=b>-b’=b* as defined in claim 1;
t) reductive methylation of an intermediate of formula (XXXIV) with formaldehyde in
the presence of a suitable catalyst, a suitable reductive agent and a suitable solvent
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10  withRY, R% R* X;, m, n, -a'=a%a’=a*- and -b'=b*-b’=b*- as defined in claim 1;
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C2- 6al kenyl' represents C2-6al kenyl onally substituted with cyano. 5
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with Rl, Rz, R4, Xi,m,n, -al=a2-a%=a* and -b'=b%-b’=b™- as defined in claim 1;
5  v)reacting an intermediate of formula (XXXV) with an intermediate of formula
(XXXVI) in the presence of nBulLi and a suitable solvent
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with Rl, R? , R4, R7, X1, m, n, -al=a%-a%=a*- and -b'=b%-b’=b*- as defined in claim 1;

10 and, 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,

15  N-oxide forms or quaternary amines thereof.

13. A product containing (a) a compound according to any one of claims 1 to 6, and (b)
another antiretroviral compound, as a combined preparation for simultaneous,
separate or sequential use in the treatment of HIV infection.

20

14. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and as active ingredients (a) a compound according to any one of claims 1 to 6, and
(b) another antiretroviral compound.
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a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine and a
stereochemically isomeric form thereof, wherein
Rl, R%, R* Xy, m, 1, -al=a’-a%=a*- and -b'=b%-b’=b*- are as defined in claim 1 and W

5  represents a suitable leaving group.
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a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine and a
10  stereochemically isomeric form thereof, wherein
R1 R2 R4 X1, m, n, -a'=a%a’=a*- and -b'=b%-b>=b"*- are as defined in claim 1.
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15  aN-oxide, a pharmaceutically acceptable addition salt, a quaternary amine and a
stereochemically isomeric form thereof, wherein
Rl, R?, R4, X1, m, 1, -a'=a’-a’=a*- and -b'=b%-b’=b*- are as defined in claim 1 and

Cs.salkenyl’ represents Cy galkenyl optionally substituted with cyano.
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a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine and a
stereochemically isomeric form thereof, wherein
R, R% R* X,, m, n, -a'=a*-a’=a*- and -b'=b%b’=b" are as defined in claim 1 and

Caealkenyl’ represents Cy.¢alkenyl optionally substituted with cyano.
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19. A compound of formula
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a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine and a
stereochemically isomeric form thereof, wherein R*and X, are as defined in claim 1.
10



