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DERI VATI VES The present invention is concerned with pyrimdine derivatives
having H 'V (Human 5 | munodefici ency Virus) replication inhibit1hEebruary 2006
properties. The invention further relates to nethods for their preparation
and phar macglt i cal. conpositions conprising them The invention, Iifo rel ates
to the use or Sai d conpounds for the manufacture of a nedicanment Tor the
prevention or the treatnment of ITV infection. 10 Conpounds structurally
related to the present conpounds are disclosed in the prior art. W 99/50250
and WO 00/ 27825 di scl ose substituted am nopyri m di nes having H V

replication inhibiting properties. WO 97/ 19065 di scl oses substituted

2-ani | i nopyrim di nes useful as protein kinase 15 inhibitors. WD 00/ 62778
concerns cyclic protein tyyroshesiifaserivbines tmrsva™dEO8/ 41512 descri bes
substituted 2-anilinopyrimdines useful as protein kinase__inhibitors. US
5,691, 364 deEea prowst ipemsianiseprremee with ayTimidinegesi vatives havingdTs(Human

anti - coagul amirSunodefidey V) SphitattasHibibies pPp6eisd) Theme b PyrtHertedatae
derivatives as Ir%)% ii %se or .FGFrd}gi nase t"crﬁEi bi tors ucsoef u,ISini Bhel he

prophyl axi s RAPIE A TRAT PR 0L AN R RS Bt R O R TOBIRG FB8 €58, i s, The
conpounds of Thehavéntipe alse tekatesitd the use of gardichmppiinids fordhemanyfastamelsa i n struct ure,
25 phar macol edieahenffdr ihé fravemita/op theRRAMPBAC S 1DV iaRktidOt ency. Unexpectedly, it
has been found that the conpounds of the invention have an inproved ability
to inhibit the replication of Human | mmunodeficiency Virus (HV), in
particull® Eerapoundysrugrdllyplgedie thapredentcompopndsiapi disdlesed indp¢ peertarion of
mutant strains, i.e. strains which have becone resistant to art-known

concer s & CHSHR0eny R Bo dpgitn e giniihim G BEGRSHY,) TR 1,
( )n (n ar=acpi¥apebnhiitingpowerties\D 4) 3/ 016306 PCT/ EP02/ 08953
WO 97/19065 discloses substituted 2-anilinopyrimidines useful as protein kinase
15  inhibitors.
WO 00/62778 concerns cyclic protein tyrosine kinase inhibitors.
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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-2 a N-oxide, a pharmaceutically acceptable addition salt, a quaternary

am ne or a stereochemcally isonmeric formthereof, wherein -alfFage@ds
represents a bivalent radical of formula -CH=CH CH=CH (a-1); 5-N=CH CH
(a-2); -N=CH N=CH (a-3); -N=CH-CH=N- (a-4); -N=N-CH=CH (a-5);

- b1=b2- b3=be os/@psesent s a bival ent radical of fornmula 10pdgiEGhedoki=CH
(b-1); -N=CHCH=CH (b-2); -N=CH N=CH (b-3); -N=CH CH=N- (b-4); -N=N CH=CH
(b-5); 15nis 0, 1, 2, 3 or 4; and in case -al=a2-a3=a4- is (a-1), then n
may also be 5; inis 1, 2, 3 and in cas¥& -bl= b2 b3=b4- is (b- 1) t hen m may

al so be 4 Y. - 6al kyl ;

Cl - 6al kyl oxycar%o‘?ﬁ aldprh%g%%e%% ﬁ)f/?ccépu%brf%lldtﬁ ht{%}lcf ﬁg a*eﬁﬁh&ﬁﬁ%!tm

1- 6al kyl car besagach er@palkyaﬁqngr@@mam@@ﬁ@mher@ﬂ 6al kyl car bonyl oxy; O - 6al kyl ox
yd - 6al kyl Caﬁbahaﬁka“sb@séshﬂtybeﬂzalmtl’ad&loﬁﬂinwiaoxycar bonyl ; each R2

i ndependently is @yfflf{}% aI o, %lﬁal kyl optionally substl tuted with cyan
or C(=O R6, C3. y(F C2. 6al optionally substituted with one or

nmor e 5halSogen atT&ﬂ@H&Hi@ﬁﬂo C2. 6@%2&ynyl optionally substituted with one or
nor e hal ogen at ousCRHINGy@no, Cl - 6alkyyl oxycarbon yl, carboxyl, cyano, nitro,
am no, nono- %(&% kyI ) am no( BO| yhal onet hyl , pol yhal onmet hyl t hi o,
-S(=0) 1, Re, -NH- (=0 R6EUNHC(=O H, - O(=0) NH NH2,
-NHC(=0) RG, - C( MF&IFQ@PB?CI& radl caI 6£5)f or mul a (c) wherein each A
i ndependent | b5 Np* (;H,l@gen@@wmdrad@g AormiaNH, O S or NR6; X1 is -NR5-,
-NHNH o NEN- <0 c%c% CL. 4al kanediyl, -CHOH, -S-, -S(=0p ,

yq: =GH: 1 ka

X2-C 4aill kanedi nedi X2-
-N=CH-CH=CH- (b-2);
-N=CH-N=CH- (b-3);
-N=CH-CH=N- (b-4);
-N=N-CH=CH- (b-5);

15 nis0,1,2,3 or4; and in case -a'=a*a’=a*- is (a-1), then n may also be 5;

~misl, 2,3 andin case -b'=b%-b3=b* is (b-1), then m may also be 4;

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

20 Cji-6alkyloxycarbonyl;

‘ each R? independently is hydroxy, halo, Cj-galkyl optionally substituted with cyano or
-C(=O)R6, Cs.scycloalkyl, C, salkenyl optionally substituted with one or more
halogen atoms or cyano, C,.¢alkynyl optionally substituted with one or more halogen
atoms or cyano, C1-galkyloxycarbonyl, carboxyl, cyano, nitro, amino, mono- or

25 di(C;.salkyl)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
formula

Az\.(/l A, ©
wherein each A; independently is N, CH or CR; and

30 A,is NH, O, S or NRS;

X; is -NR®-, -NH-NH-, -N=N-, -O-, -C(=0)-, C.salkanediyl, -CHOH-, -S-, -S(=0)p-,

-X5-Cj.4alkanediyl- or —Cj.4alkanediyl-X;-;

X, is -NR’-, -NH-NH-, -N=N-, -O-, -C(=0)-, -CHOH-, -S-, -S(=0),-;

R?is NHR'?; NR*R'*; -.C(=0)-NHR '3, -C(=0)-NR "R -C(=0)-R’*; -CH=N-NH-

35 C(=O)-R16; Cj-ealkyl substituted with one or more substituents each

independently selected from cyano, NR°R*®, -C(=0)-NR’R"?, -C(=0)-C,_galkyl or



X2 is -NR5-, -NH-NH, -NeN-, -0-, -C(=0)-, -CHOH, -S-, -S(=O P, R3is
NHR13; NR13R14; -C(=O-NHR 3; -C(=0) NR13R14_ -C(=O-R 5; CH=N

C(=0-R16; Cl-6al kyl substituted with one or nore substituents 1§;E:%b‘?’§ary 2006

i ndependent|ly selected fromcyano, NROR1O, -C(=0 -NRI9R10, -C(=0) -d _6al ky)

or 13 Febrveoy@6®6 WO 03/016306 PCT/ EP02/ 08953 -3 R7; GICTBm0Ke8953
substituted with one or nore substituents each independently selected from
cyano, NROR10, -C(=0 -NROR10, -C(=0) - C736al kyl or R7 and wherein 2 hydrogen
atons bound at the same carbon atom are repl aced by Cl. 4al kanedi yl ;

Cl - 6al kyl substigfute alll(\?lfslﬁbsmﬁ%rd%iyh HMeOr e EBRFuSINSEN indepnadhtsel ected from
cyano, NROR10, -C(=0 -NROR O, -9C(10:Oé-_CI - 63 I§(yl or _R?; . . .
Cl_6al | cyl oxyC1 seegsd frone pyang MR R, sGFREDMRi Re d -Gl Ox Comddkdror Rpprd subst i t uent s
eea: h o i g degelnge :v.thlal)einszeﬂﬁedged atofn® 5B yrad e theNRRRESbon £hm@e NRARHDy
-C(=0 - _6al kyl~ or n t 1t h I re
substituents ea&lf“a}uﬁa %gh%ﬁ@%ﬁg&%ﬁm&ﬁ:%% W%%?%é&o%eg%nod;%gﬁn&ﬁgmo,
- C(=0) - NR9RIO, S@Xﬁ@ff@ywmkw]{& RH=QVNRR 6 b reiphri-sdldor RE:ut ed with one or
mor e substi t uenic @addxyCngdiné nptemtlly substithied tvittl ohe anmbralsobstieaneachNROR10,
-C(=0 -NROR 0, -((=0).- al k or__ R7; w9830 =N ( o b agl kvl ; ar. - X3-R7,
X3 is -NRS-, - Nﬁ%ﬁﬁﬂr}’?ﬁyﬁﬁqﬁﬁ?‘,ﬂrﬁ?,q@& 13]5)@ ‘&gg,)@(@o'gﬁ?)'cl-ﬁmﬂ or
-XZ-Cl1. 4al k anedIPy’I Cz,-sallseeil sgflgftwgﬁ%mtg; ODS@irmore _s@stltuents each independently
. 4l ka&;ﬁ"N )| 'Xgélecﬁd-fﬁﬁ% ma,qqqzw@mﬁloé@«aby-mw,@(%(gmih R Wit x2a
eing - N : e = O - S - S = ; ei ng

CNHNHE - NEN, g subsgired s}h:‘?; Y3 ?’053343%5’53%?90‘?@1%3?%%?9, ﬂé?_bal Kyl ,
C3. 7cycl oal kyl , s@¢ctegifraay hagycyanoy BROR ™ niG(FQ)-NRd [y hé&F O 1-@RYkgrR 5
g)l %h?:(old - 6al ky(t@N%/O-lﬁﬁtﬂMl@l_;bﬁnnyyﬁl; 6 alj_kyl oxzcar blonyl . 20 o R

- 6al kyl carponylps . ILNO 105, O _ mi_no, or ; is
hydr ogen; ar))E/)all;S %%r'ﬁng"-—géi Rypég?%%b y1° "é((:ggﬂ"}(%{aéﬂﬁgg??% oxycar bonyl ;
Cl - 6al kyl subst réwelkanedivl-KafoiCryalkanefliybgbokinlaaBansdisl , O _6al kyl oxycar bonyl
Ior 6Cl|_6kig: kyl cat%(emyd)lla%ml_@ka&_aﬂykyl ox?/(} - 6al kryl carbonyl substituted with C

_6 al kyl oxycarbon y] ; [ vl, AmM A0, ~\MDQO-. OF, .
di (C] _4al kyl ) ami no orw%%%s %%§M%Q$TNR76?s'egor)rbﬁ%(’:'sc(rlbé:’ aBflcycl ic or
tricyclic saturated, Y#kXpdheing -NE-NHat-¥aNorCa®mad SE@%rbocycl e or a
monocycl i c, Rﬁ'iislyahb,ihydmxy,O]'L(_;agkyl,i(lsqcs}atoam €alcalisioky.alyinp, siatour at ed or _
aromati c heter OPé{l(;lllaqiocI%ﬁ{/’lt’i‘ba{)}ﬁ%‘é‘l_éﬁfq@@, %%5499&1\5& Idlc_:?aggym@ggg@&ycl ic ring
systens ,_nmay opgﬁoﬁg@y{% be su%ﬁ?%tlltuted W th o&g, I#P\é\?’ .three, four or five
substitd8nts ealH-G8BYICHREHATGER ) Auae RAnPeef d(amd)ZP Nt oxy, mer capt o,
C - 6al kyl, [Rids bydy@en:Galidptmyl; GrrcalbBtarbaykyd caliohcogalkyloxycarbonyl;
di (CL-6al kyl ) & paGlafialihsh wih 0544, QAL ARE DB oxcabod e | 0al ky!
Cl- 6al kyl oxy, C1 alﬁ%ﬁgﬁ%{car tl)on]&{y % gaglk)hg/l thi f %zatggwéal tTo,
pol yhal oG . 5alyaky HEfL164 W‘?S 16 aﬁlﬁf@_ﬁ o yIee MEM(=N-0- R5), R7a,
-X3-R 7a or R¥a-galkykapdegtionyB5 R7a is a nonocyclic, bicyclic or tricyclic
saturateg, pan{cakly, aaind! AabfA oPhi(@r a8Hkikino or polyhaloC,_,alkyl;

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

aminoC 1_6élky1, mono or di(Cj_galkyl)aminoCj.-galkyl, formyl, Cj.-galkylcarbonyl,
Cs.cycloalkyl, C1-6alkyloxy, C1-galkyloxycarbonyl, C1-6alkylthio, cyano, nitro,
polyhaloCy.¢alkyl, polyhaloCi galkyloxy, aminocarbonyl, -CH(=N-O-R®), R,
-X3-R™ or R™*-C;.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



carbocycl e or a nonocyclic, bicyclic or tricyclic saturated, partially
saturated or aromatic heterocycle, wherein each of said carboqg¢@bﬁ, 2006
het erocyclic ring systenms 13 February 2006 WD 03/016306 PCT/ EP02/ 08953 -4
may optionally be substituted with one, two, three, four or five

substi t uentwoeactssosi ndependent |y sel ected from hal o, hydriyepotyedosapt o,

Cl- 6al kyl, hydroxyCl-6al kyl, am noCl-6al kyl, nono or

di (C1-6al kyl )am nod - 6al kyl, fornyl, Cl -6alkylcarbonyl, C3. 7cyc|oalky|,
Cl- 6al kyl oxy, Ci1- 6a|ky|oxycarbony| a -%al kyl thi o, cyano, nitro,

pol yhal od . 6a%; ll},{lﬂng%%;utg&ult%yo}n%Xt%z tﬁ}kr}%ﬁ B0 ttéH‘K ORS) R8
BTN

I s hydrogen n
| nde%endgnt ly i/y(fﬁgﬁtﬁ rha ; ydefxy@gﬁelig pto, 662131, gg 81 62lkyl,

d . 6al kyl car bamyioc1@11@almxynbox@adér-b&ihxl)a;mmﬁmﬁnlky}rﬁmmyl (ﬁrl 6hﬂ(}®ar®aykyl ) ami no;
nono- or di (Cg, gﬁki%h%la@l m@%@%‘.ﬁalky%cd}m&) Qlealfithi¥NSaSI, Rirach of the

10 aforenention groups nmy opti onal l)?*/r and each i ndi vi dual |y be
d

substit u? ed ﬂPWhﬂ@ﬁeﬁﬂwlwaﬁéﬁbsﬂkﬂsﬁhﬁgméaéﬁom 6HEAENRDY sel ected from
hydr oxy, Cleiﬁsali}IdyngK)CI @Ijxylrnxly@agﬂi@} Iayt:ybxy, carboxyl, d _6al kKI Ioxycar bonyl ,
cyano, amn 42| a met
pgl yhal onet %wa%é? Ehih ]llﬂa?PéePdePré)fﬁrﬁ ﬁ‘i"% Eéd({g wkﬁm%gﬂéb%y -C(=0 Re,
-NHC(=O H, 15Gi @@les@mmcl sy e REyL; @(lmmﬂ)lmo-qm(cmallq&@alam R1) may be
g gkegH t2 Oget2 henohe- &Qﬁ(r(ol@alkylmhﬁaérb&{yl LCrAtRNy oﬂlﬂdzﬁ%&n@ichfc@ﬂiw| a 20 25 30
Sap oS orapiond ey M optpany gdact el e sty o
(d-1) (d-2) With-op¥ or (wp sypstitieqts S3ch ipdependenilyisepgeteRipm hydegraino;  C1. 4al kyl
optional I'y sub?kdlkﬂ@:@dhyuréxfycgam%xlyyéa@aml GY?dﬂ@ilo tlyl, 6RO -anfiio,
d (CL dalkyl) BipBo0to. BPLRSE mm?o, ) il §lperhy

ar no-

10ﬁ/am nocar bonyl ;

C _4al kyl oxyc am nocarb
polyhalomethylthlo -S(—O)P S(--O)p -C(—O)R NHC( O)H,

15 -C(=O)NHNH,, -NHC(=O)R®,- C(-NH)R6, R’; or
R’ and R'® may be taken together to form a bivalent or trivalent radical of formula

-CH,-CH,-CH,-CH,- (d-1)

-CH,-CH,-CH;-CH,-CH,- (d-2)

, -CH,-CH,-O-CH;-CH>- (d-3)

20 -CHa-CH,-S-CH,-CH,- (d-4)

-CH,-CH,-NR'*-CH,-CHj,- (d-5)

-CH,-CH=CH-CH,- (d-6)

=CH-CH=CH-CH=CH- (d-7)

R is cyano; C;.4alkyl optionally substituted with C;_salkyloxy, cyano, amino, mono- or
25 di(C;.salkyl)amino or aminocarbonyl; Cj.salkylcarbonyl; C1_4alkyloxyCarbonyl;_
aminocarbonyl; mono- or di(C;.salkyl)aminocarbonyl;
R s hydrogen or Cj.4alkyl;
R'® and R each independently are Cj.salkyl optionally substituted with cyano or
aminocarbonyl, C¢alkenyl optionally substituted with cyano or aminocarbonyl,.
30 Cz.62lkynyl optionally substituted with cyano or aminocarbonyl;
R15 is Cy_¢alkyl substituted with cyano or aminocarboriyl
R s C,. salkyl optionally substituted with cyano or ammocarbonyl orR’;
pislor2;
aryl is phenyl or phenyl substituted with one, two, three, four or five substituents each
35 independently selected from halo, hydroxy, mercapto, C1.6alkyl, hydroxyCj-galkyl,
aminoCj.-galkyl, mono or di(C1-6alkyl)aminoCj.gatkyl, Cj.6alkylcarbonyl,



R12 is hydrogen or Cl.4al kyl; R13 and R14 each independently are Cl.6al kyl
optionally substituted with cyano or am nocarbonyl, C2.6al kenyh F%Bt)daﬁp?éq
substituted with cyano or am nocarbonyl, C2.6al kynyl optionally su

‘Wi th cyano or am nocarbonyl; R15 is Cl-6al kyl substituted with cyano or

am nocar bonyb;osRikBosi s C1. 6al kyl optionally substituted WHIT/EPYyRMOSION

am nocarbonyl, or R7; pis | or 2; aryl is phenyl or phenyl substituted with
one, two, three, four or five substituents each independently selected from
hal o, hydroxy, nmercapto, d -6alkyl, hyd?oxyCl 6al kyl, am noC 1-6al kyl, nono

o101 Sob e S SE SAy. SERIRBL ARl i, 2005 10

C1- 6al kyl oxycapdbdnidC;. emlﬂmlﬁx}ilq(hbadkquaymnoqmblonﬂ,R thoP(y-ﬂi?aI oCl. 6al kyl ,
pol yhal oCl1- 6al kyl oxy, am nocar bonyl R or -X3-R7. As used hereinbefore or

her ei naft er 1l a u p of a ro ef i nes strai ght or
br anched chagﬁusseagiﬁeéﬂ‘tbﬁér%?fg’re B’%P %ﬁ iag 4P QW‘ﬁb" PrEHPLEERS 4 car bon
at ons such astrarght bryhranchedghain sanopsd hydlibeax’ed)ml;athealhyhv1ng)ﬁl¢nyll o €tarbarl kyl as a

group or par Si. rat ed
hydr ocar bon %t?algit) Eg:uaCﬂs:fl g hﬁﬁ?ﬁézﬁ; 2% & h@ihgm}lyplbum @%h%q a§9%‘og%§;t3ﬁai—t d§r oup

carpo
defined for TFOURAGINES sliie rﬁPChC%WISMU?tW& H{ﬂ gma%iﬁﬂah%w fTR
Cabal kyl as @ 6grcop acmmspach asthe grogyr defipedifef Cngdkys ticepegtyl, hexyl, 10 br anched chain

Ztawlr?t g?ogxy/ghﬁmrﬁagnmfmkﬁgé%g m@ga %5 % %fﬁlg&ﬁg%%e%ﬁ%tsycgngst he

like; d%al Waprded Wm%%ﬁf‘irﬁé‘%hﬂ?cé{%ﬁﬁfagﬁﬁﬂ P‘é{ﬂ% ’)éﬂglcn%g% tB‘F%?‘I?H i val ent
hydr ocar bon ethyddiropyl sl-tmathiylethyf, botyl, ferind, hexgla?-oerhyitiugirendsthe hkeas et hyl ene,

i i gL[‘gzgg: M{ af%;%né‘dnﬂ iRy 'sﬁ&l@tﬂ%r bém&e@é}%ﬂ?élﬁﬁété’d biP4lent 1h§d196a9&%| | dene,

dene and 7tycl oal kyl is generic
to cyclopro Flcglﬁf}%‘fl%%?r?ll to 89"@?%%%%% a%?ﬁ‘ik’?ﬁlﬁ’éexyl and cycl oheptyl :
C2- 6al kenyl H2&ihaesliyg br hRghityliderd, b3-propimediyl ahiad-propylitieos ddpmanedigi wal s havi ng
‘;); ggleﬁ It P g f%‘%@@ﬂdﬁg%ﬂ@ ﬂﬁ%&fe%ﬂgﬁ%aﬁyﬂgg&l efic R%}Glop%gﬁhcﬁﬁbﬁiwe”g es
y u [
st rai ght andcyﬁlg\éﬂﬁﬂeﬁ'ctf’ﬁﬁ%ﬂ ang @gm'o(r% ?%W& Q‘Ftlé(“eﬁg\rﬁl% a‘?c}r%?#/g Cijo 6 car bon
atons 20 co m}mnmydg)carbmr radicels haviog o R taé cabdnyaghs cqutaipysny doubleutoyay | |
pent yn%/l ) hegﬁglwé etRAY1, bRBeny 1Iﬂﬁ?en p éﬁféﬂﬁcyalehﬁ andIpEYiRL; IS By yrae%sé ic .
saturated car em _cons n or
rings, said ¥ ’ﬁ’éng}‘@ﬁﬁg&ﬁﬁ lﬁ'ﬂ%ﬁé@g %¥5%Pﬁvylgcfm% é\‘ff’g‘?{’é’ HF  said ring
syst em c2nt aioniaiminomiriplesiong sechize adignyl, arapyny clyutyriyt petsimyy,diekyoylandttre cycl i ¢
partially sagyr 2b8HoSREQBRYElEr 'ir‘?d%li%%@tﬂ%a?edacafﬂogﬁlesrﬁﬁ&&ms%%é ssikdrg Of 1, 2
or 3 rings, sal.d. 25 frlgg]a%ﬁstem BEI n9 SF do H%‘l carbon’ at OH$ and
conpri si ng af°PEE&C dn B§seSH 7B IB%GOIPW&? PRI Garen @0EBaRd i s not an
aronmati c ri ngidgygtsystpmgontamoxgyeolyi sigle bondsy e Iriopogyrlid, bicysli or tricgelmnat i ¢
car bocycl e r;?aﬁfaﬂ§‘§£‘tbﬁte@'&aﬁ>6%ﬁ4k§re§eht@9nﬁ §§s%9ﬂ ERBiStirHt Y orof nﬂ]ms sidr 3
rings, drlngtﬁlﬁz}embl% g(gﬂyo%a% only carbon a#r{s i& term
ar omat i c WELE BO%QP PR cﬁnslaﬂ FHRPTIHME 4 IFASt Rhg %}ﬁ&t es
cyclical |y 3®ndprjvidsd thead theyingspgenpis ndian-ergmaicaipesysten; athernocyclicwi th 6, 10, 14
etc. nr-el echiEyRns of tidycic @fomatic 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) ; 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,



Heckel ) ; a monocyclic, bicyclic or tricyclic saturated heterocycle
represents a ring systemconsisting of 1, 2 or 3 rings and Comﬁﬁkﬁhﬂﬂy 06
| east one heteroatomselected fromO, Nor S, said ring systemcontal ?%g
only single bonds; a nonocyclic, bicyclic or tricyclic partially saturated -
het er ocycl ewoepnssents a ring systemconsisting of 1, 2 opcBbpidngssngs and
conprising at |east one hetematom selected fromO, N or S, and at |east one
doubl e bond provided that the ring systemis not an aromatic ring system a
nonocyclic, 13 February 2006 WO 03/ 016806 PCT/ EPO2/ 08953 -6 bicyclic or
tricyclic ar 99%&& e fgonsi sting
8%&1!: Gr t%@%fﬁ& i€ hét&%'éft?ei 13 r%se%ﬂ ad aﬁﬂi?attﬁ: Ginkls ?T?e Fe SHsRh

of 1, 2 or rirngs_and conpri one teroa cted’fronlo N
or S. Parti c‘?fl la¢ OB} HAg 8d C@PPW}??FG Qe hﬁ?@?‘@m sglegied frepcy) CN PESsat ur at ed
carbocycl es are cyclo- 5 propyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycl oheptyl, 9

o eycl'or 4 o' B A REths of mopecychs. bicyelic o drsyely pmsiedcaboniclss e i)

t et radecéhydE’IGB)ﬁICI’J{FIQb‘é}‘Iyqu@ﬁ@PtY]h@clqhkﬁﬂ q?dphqpaulca@b@@tﬁnpl es of m)nocycl ic,
bi cyclic or Bléycm[zt!zo]:oc@ay]t@aiohynawt BycRddeehnglaadaip)edrasthaléflylar € cycl opr openyl ,

cycl obut enyl cIo n exenyl, cycl oheptenyl, cyclo octenyl,

bi cycl o[ 4, 2, %f fﬂwgﬁm%@a ghgxghaq( cyclodecenyl octahydronaphthalenyl
1,2,334-tetrahydronaphthalenyI 1,2, 3,4, 4a,9,9a, 10- oct ahydr o- ant hracenyl and
the like. Palpelrﬁ&ﬂﬂr@ian@ﬂe%@hﬁ)‘éo@lelmﬁ'@@l}ﬁ(ﬂrln%yclm ﬁaﬁfdﬂy%atafatécrdaﬂ%@&dl& aromatic
car bocy Partlculﬁr exanples

|
o monecyer i e St aERiE SyonBRY 9 Bty BRleReRETL st et
t et r ahydr of U(PCéﬁ’W] blCW@[ﬂéloﬂQﬂTml cyadonsrenyheytlodecenyt agtehyddenaphthalenylazol i di nyl

t et r ahydr ot hj, 2ByilietrhytyshpROXRED)] VD,3 4140t dai 182R1ah fliroMhthrac X agdtht dikd1y|
oxadi azol i di nyl, 20 trlazolldlnyl, thladlazolldlnyl pyrazol i di nyl,

pi peridinyl, hexahydro?yrlnldlnyl hexahydropyra2|nyl di oxanyl ,
mor phol i nyl , Pagiiculdr gxaprplestof monesyple (biayglic, or iqyelicaarpmgtic carttch%@‘—saﬁgll

decahdeQQU|%ﬁhﬂanhmg&badeﬁ@tmﬂolyI and the like. Particular exanples of
monocyclic, bicyclic or tricyclic partially saturated heterocycles 25 are

pyrrolinyl, imdazolinyl, pyrazolinyl, 2,3-dihydrobenzofuranyl,
1, 3- benzodi-oeatigpjar exam of mpEecyclic, Jplcbj@mmcaszhmtmatwmrpwlesaWd the |ike.

Particul ar etxmh@@rmyl Frmﬂﬁym Jdsoxoln Nﬁhugzoﬁ&n I !hfa‘iﬁlhmﬁylﬁr omatic
o ooy o1 St BhGarefa iy B SIAE FBhiara R et s b

i m dazol yl, razol yl,
t hazol yI20 t mﬂamhdml Wadlaészlahméznyra)zphdlmét IPIHGZ@FTWF he’p%hb’ﬁifﬂyyﬂfmdwh m di nyl ,

pyrazinyl, mem@»aidpmmyltdlbmylnyio HeMi @A Wihianemzoidiphdlinyl, pipbapiagf uryl
benzot hi eny'mtm%gpﬁgga et Al 5qfaxfy{9andf%9e°ﬂ%, | soi ndol yl,

benzoxazol yl Azrm en2|soxazolyl ben2|soth|azolyl
benzopyrazol yl, benzoxadlazolyl benzothladlazolyl benzotrlazolyl
purinyl, qui Irwdldu[hy hxampssaqumaﬁbdyalyd bic3&ictr r&n@&ndpahlanq witGkdddiertydcycles

pht hal azjsnyl %o@ﬂ?ﬂnh&% h?ﬁlﬂtyﬂﬂéﬁryl WA dih -dib B@a%ﬁﬂa 1y :S’ben:R)h% bigl, !

benzopyrany
i sot hi azol op¥ ¢D]“£%Wa%%9ﬁﬁﬁﬂpéyﬂw ?@6&éﬂ@|opyrldyl oxazol opyri dyl ,
pyrazolopyrldyl i m dazopyridyl, 13 February 2006 WO 03/016306

PCTI EP02108915a§ticular 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, benzoxazolyl, A
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,



-7_ pyrrol opyrazinyl,thienopyrazinyl, furopyrazinyl,isothiazol opyrazinyl,

t hi azol opyrazi nyl, isoxazol opyrazinyl, oxazol opyrazinyl, pyrazq§pgyh§§kmmb,
i m dazopyrazi nyl, pyrrolopyrimdinyl, thienopyrimdinyl, furopyrimdinyl,
“isothiazol opyrimdinyl, thiazolopyrimdinyl, isoxazolopyrimdinyl,
oxazol opyr ifig 8;00¥306 S Ppyrazol opyrinidinyl, im dazopyrim ecmype2089ss

pyrrol opyridazinyl, thienopyridazinyl,
furopyridazinyl,isothiazol opyridazi nyl, t hi azol opyri dazi nyl , i soxazol opyri dazi
nyl, oxazol opyri dazi nyl, pyrazolopyridﬁzinyl, i m dazopyri dazi nyl,

oxadi azol opy,i 1 hi adi i dyl -t i Mo tVAIS
oxadiazolopé&g§¥h§??5?h@gﬁaég%ﬁ§%§%g§¥ﬁ§$ﬁ”@%ﬁkggﬁﬁggépgzinyI,

oxadi azol opyRir#AlRAYRAANYE AfOXeRoPBIREBYE PHAZRIORYRZIBY RYFaEPleBRFIRNLdi nyl , 10

_oxa(cjii azol Opyjliﬁdlﬂﬁdﬂymﬂnyl,tpblﬁdbﬂlﬂﬁdlﬁwr, thekaspyithidink, Fagtiandinyidazi nyl ,

i m dazooxazg] yil. . , e . L

i m dazot hi a%%%ri}?%qlorﬁyag%%?yr}‘i %%%%?PW _3%1%18&1315% ERlopa (rifwl PRSP RPATBBY i azi nyl,
pyr azol of r i @¥tapglppyroniding). bnidpzepympidinyl. pymelopwideriadi thighopyridizdeidtot ri azi nyl ,
oxadi azol ot FhRgiritakinyl RbdehzasMrRbZihAZthAYblopydaAZA) iﬁﬁxrat(ﬁipyﬂﬂdbzinﬁ,ar bazol yI,
acridinyl, ghegaZLQ¥L 1phenqthl ZLQ%I..ghen?%aZ|qyl $n lthe |.ike. 15 As
used her ei n SBaLPATEAIL PR P RER Y i da20nyrdaroyl FRTEUORVASY: att ached to a
car bon at omthiadigapldnyridetrigesilenyyidylhenadiazal eiazinyl, shiadizzglopyraziaylom and a

sul fonyl  miwgiBlopWashyll Woadh ol icehi LY I Ak LoRbambRM, iRzdosnkighyat om 20
The ter haloahs %Fnerlc ;%fn%uokp '%%]O %i qro aﬁg.lqgo. As uFed in the

f or egoi Eg SR ISRy AT MiRET010RVY ‘E‘Pi(; aégogyr%% > IBPIREMZYT 2 group i s
defined as rmivezothipzolyloimferbwyddzolyl.tisoxarplotiazmpl, isothiazptetiiazaonl,ar met hyl with
onle ﬁr | mérl e Xfy}lasa&?@iaaihgmsxaﬁ&@méziﬂygam, R zlslotrﬁhiﬁawﬁﬁiamiﬁayihypr tt r } fl uoronet hyl ;
pol yhal oCl1- 4a or. pol yhal oCl-6a .as.-a. group, or. part of a group is
ot ned as el iaR R wl e R gonb astaty., P ol *For
exanpl e, t hehgrgapk pokbiheathyl, phdnakamsl md the fikel - di f | uor o- et hyl and the |[ike.
In caseigyore than one hal ogen atons are attached to an al kyl group within
the definition of po al t hyl ol yhal pCl1-4al kyl. or | yhal oCl1- 6al kyl ,
they may be Aaed ikl bipRPRREPLR) Rn! ¥Rl P urBayiPed I ¢he
definition ecfrbRyatom, Rydfdxglepmpaigty when ittachedde a ailfur plem apd9sildrey! mpgtyneri ¢ f or ns

of the het eraey el &8f safdbmisied ARGRA tH¥ EllRk WloncONpri ses 1H-pyrrol yl' and
2H-pyrrol yl. The carbocycle or heterocycle in the definition of R7 or Rla

may be attached to the 35 remainder of the nolecule of formula (1) through
any ring0 caflbeterwrhaleeis gengtie torflumso, abloroo protand iddp. Aousedintibe fdresvingpeci fi ed.
Thus, for eX%admreinaftd l}thlaléxﬂéﬁ&ﬁis(hcg\f&ip%r})ﬁn bBa F80Y W akihed A0 ol 23/ 016306
PCT/ EPO2/ 0895§, -g»u:}?ntlt a ole}ﬁl It ma¥ beth =1 ﬁ}bdazolél}/l ﬂ2-| n{dazfol yl,

4-i ni dazol yPORRY% TR E, b M R YL P B SR s IRIB AR 38Ry 1 it may
be 1-napht hakeniyé, difuonerpétbyi at eiipproaieehyl: pelyhilk@salin palyipalo@rialih] & 2( eg. R7,
X2) occurs R of Paboo @oly Befiddd a8 ¥hofd® b5 hblyh@ekubsti®ASH T, alkgedrd nition is

I ndepen9§ nt C.salkyl, 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, polyhaloCj_salkyl or polyhaloCj_alkyl, 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



Li nes drawn from substituents into ring systens indicate that the bond may
be attached to any of the suitable ring atons. 10 For therapeutq EedtSS 2006
salts of the conpounds of formula (1) are those wherein the counterro
pharmaceutically acceptable. However, salts of acids and bases which are
non- phar macewtjs@adséey acceptabl e may aI so find use, for expgPkfookdxst he
preparation or purification of a pharmaceutically acceptable conpound. All
salts, whether pharmaceutically acceptable or not are included within the
anbit of the present 15 invention. The -Bharmaceutically acceptabl e addition

salts as nen abQy N t her dcally
active non- t%ﬁi?aégl . h& §'OP§ ti oﬁazé’gil 't o‘ir]&rrcélg'104 &E&?ﬂf&d (B hﬁe g ﬁlﬂ# ormul a
(1) are abl ecaFQQCYCdﬁrmnaHHﬁEﬂl@ed fitapaycker] -raphthalgn ¥ nd- P@Phﬂ‘éﬂe@tﬂt@dm@dﬂ@y 20 treating
the base form WI th such appr opriate acids as inorganic acids, for exanple,

hydr ohal i dr ob dt | furi
et ;i i o iy Vel o Rty R PiteoR ke PP PGt el de. 'f or

exanpl e, 5acedqflolt10msopéﬁmomd¢nt-hydroxy acetic, 2-hydroxypropanoi c;
2- oxopr opanoi c, oxalic, malonic, succinic, naleic fumaric, malic,

e 2 R AR IR e Mo B PERFRAL A

cycl ohexanestalahyefithe sui@blhyide etopisenzoi ¢, 4- ami no- 2- hydr oxybenzoi ¢ and the
| i ke acids. Conversely the salt formcan be converted by treatnment with

al kali i ee. base for The co nds. of for nul cont ai ni ng
Setai ¢ pibt o TRy SRis soles ik SARRURINGR Formaly Difet BORCICER 15 et ve

non-t oxi ¢ metoahtergon iaphamacattrallyonceptible. Howersr,lsglts of@atdsmend baststwhichype opr i at e
or gan: c at”ﬂ ﬂdﬁ%&%%&tkﬁﬁ%ceﬁm ﬂ@ﬂl%ﬁadl%éefo%}dabpi&iﬂﬁe Eﬁﬂﬁ%ﬁolﬁ%r r?r :
exanpl e, e a nd eart netal salts, e.g.
Che 11 thi um PECERR o * BEsssdiri e atle S e Al rbeRag ©he 1 ke,
salts with oplgamicentisalbesscepsabie or not pyencluded witbindhe ymbindf thepreseat y al i phati ¢
and ar ongf i Cip@dFties such as net hyl am ne, 35 etyl am ne, propylam ne,

i sopropyl am'ne, the four butylamne isoners, dinethylamne, .diethylanvne,

di et hanol am ne, di propyl am ne, diisopropylam ne, di-n-butylam ne,

pyrrolidi ne, Theipbamadéutieallyraseqpitabls avidition sattstah yleatidned heremabaveyeantaneto

tripr Oloy Lam ddgnp née?{hgﬁiafa é\Itﬁéal%OzQ:@ive M- t@%!c%@%@@lluﬁ’gﬁﬁt'%ﬁﬁl \gﬁ%{éteh

qU|nu0||n 0|n i.nol i ne e at hi

N- et hy - a@évﬂdﬁgp %éma A R S E o G RE IR By e abar ne
sal ts, aZWd stadatllsglhmbweé@mwtmmwapgmtmldﬁa@rn%aamcels far gfiamplee, | ysi ne and
the |ike. m&edcsﬁsthe h§@othibsy, 'Pﬁrcﬁrélﬂoﬂﬁi% A myaideeshifvic Ta&@%ﬁt&’i@@éldw th acid

ntothefre The term a Q SO _conm ses the
Ihydr at es anop%%q%\,%%?a%g&tﬁ% L PBPW%CI%#QE%M@%@B%%WQP bfdﬁcﬁ‘lya (1) are
able to for mcem&ﬁmresympaweﬁl PxXAPraparnie ogaliy, malpiicasussinic, allfﬂ@mhol ates and the

l'ike. 10 Themgidm qaammaz Mycﬁmy:pé 33Fopdadcdieg x?h@bﬁd‘tlﬁkfn@su@@ﬁbnes the
guat ern are able to

H i g
form by eacetthagﬁsug%?l\(f\gjgﬂzege%’agllmé: 4 %letth}c'loe & ﬁneggﬁomc CH%O}E?%“S Hl ¥l a (D and
an appr opr i ad-eydgprabayzaicA- wgm@g?ehﬁdxoxyb@ﬁoxg_gnd 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,



for exanple, an optionally substituted al kyl halide, aryl halide or

aryl al kyl halide, e.g. nethyliodide or benzyliodide. Qher reac&?ﬁ@ﬁu¥@5606
good | eavi ng groups may al so be 15 used, such as al kyl
trifluoronet hanesul f onat es, al kyl nethanesul fonates, and al kyl

p-t ol uenesuwbaBaiee®. A quaternary am ne has a positively etwargedssstrogen
Phar maceutically acceptable counterions include chloro, brono, iodo,
trifluoroacetate and acetate. The counterion of choice can be introduced
usi ng ion exchange resins. 20 The N-oxi'de fornms of the present conpounds are

meant to co n one or several
tertiary nit 6€§ﬁdﬁpgﬁs guggﬁé%%d]&QEHULﬁzg%%ggﬁﬁﬁﬁiQEEOX|de It will be

appr eci at ed afth yé&’r%‘“@l‘m‘iqﬂ% gy dhEoxgmethyhrRropane YYRRATN oxi des, 25
addi tion sal dafts, agd adite with myhirRidcite Suding, ff exsepidh egindel lygine sodeeilike.f or ms may
contain one cgfefDl GeiakHtad be CEAL ikreAin PP heifi S I REGAE M cal 1Y

i soneric for stereochemcal’ly I'soneric forns" as uUS

her ei nbefor folBf i nes al | the possi bl e stereoi soneric forns which the
conmpounds  of THeaksmMuAdait{oh kalt aslcdntigises the Bydralessand 38lvad duditiomfasab twhichgieat er nary
am nes or ph [ e der. Sses ess

ot herw se n€%§h§h§ cEﬁﬁ&M%(@gfz%%ﬂ@ﬂquﬁgﬁﬁ%k¥8§%§?¥x§}IOn %Py%%%%ounds
denot es t he a¢obplstes apd thalike. possi bl e stereochenlcally i someric forns, said

m xtures containing all diastereoners and enantioners of the basic

nol ecul Styu e d i ¢c. fornms of
form aa1 D) 1; g}&ﬁ] quétéﬂ%@ alnax? as Sé‘%ﬁle%lnb%{%?e e?géség ggatemfryel%ﬁné)ﬁﬁ?mam e
subst ant i al | splts whigh the cempesds ef farraeia () a1 ablede form by raaytgn byteparadissly | ess
than 5% i n fR6den@8h admpoRhid of faaul2 Vh anten@siopiite fedtedl g 6%, dubaik, 1% of the

other 13 Fetglaia. 0000 05/ 0hCA00: FETHERAHRGE o arg@@a}nﬁaseghus when

conpound of means t hat
t he conpoundmétByliagiséron n?}éhqd;ﬂef Pileer gaciapfs W@Zﬁ"?@@%?e SIoHPARY 3lealear |
st er eogani ¢ wedisedhsas akyl tHauG oinbBattsulfdnalds QU meMadishBehiates g ikyuent s on

bi val ent cygl {o?ueggs@(ffgﬂa?e” qgﬁéﬁ%y%%ﬂe AR sp%é‘h\?eé%%alr ShTS fher ‘the cis- or

trans 5 confil enco bon can have an E
(ent gegen) o?haznace&twg%?ﬁ?}abkswn@aewmlgqercy OxQ- bEIDQ} iQKe Biflornaeriate The t er ms
cis, trans, drda&tatE BetbodnterddreofoRbike km®amnttcducedpeing doh Schdrigeeksing t he art.
Stereochenically isoneric forms of the conpounds of formul a (1) are

obvi ousl i ntended to be enbraced within the scope of this invention. 10
For rre?%of Thedv-eudptomntef ths PRPheARPOERgs arg Meant tosogtprisgyde campindeef sal t s,
sol vat es, Cuahds (pwieraionesr severileémibryaratexess asdxidigedittthesoesiedt es used
in the prepag. kﬁP t hereof, the absol ute stereochem cal configuration was
not experinentally determned. |In these cases the stereoisoneric formwhich
was first isolated is designated as "A" and the second as "B", without
further refdreillie dppretibed dat somte aftler @apbends obfonaolafl)gud geirdnoxidss, However ,

sai d. * Aa5andhgiffon ST Rl AR e AR 6 AR-RENBTRAOHAHS ey ChALAGET | 200 DY

for instance therr rot af in ca ave an enantioneric
rel ati onshi p* “?X”?J%ﬁ“&"bsrpfﬁlirarhlt?éﬂ‘dlel’ilsf pestegpqchemically igomeSicd@IeY ni ne t he absol ute
configuration

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  or quaternary amines substantially free, i.e. associated with less than 10%, preferably
less than 5%, in particular less than 2% and most preferably less than 1% of the other



of such conpounds usi ng art-known met hods such as, for exanple, X-ray
diffraction. In case "A" and "B" are stereoisoneric m xtures

further separ at ed vvhereby 20 the respective f| rst fractions |sof3t;tsée((58§r92€86
designated "Al" and "B1" and the second as "A2" and "B2", w thout further
reference twolB@ia6d ual stereochem cal configuration. Sonﬁcﬁﬁmtz}ag)sgorrpounds
of formula (1) may also exist in their tautoneric form Such forms although
not explicitly indicated in the above formula are intended to be included

25 within the scope of the present inveltion. Wenever used hereinafter, the
term "conpoy ds of r an oxi de
forms, thei rpsaei? Thu(tg &,’Henaa (‘(mi 8Fnd;°fqgmua®qs %rdnsttzﬁlce ?pek‘ﬂ?e%sg%g ﬁlél%‘ll- cally

i someric forrmaanstbat@pe@mmundrﬁ@b@mtlaayéreq@fdh@@mmds of formula 30 (1)

whi ch are suﬁb%@mnk@@bgamcp&mrs ﬁmﬂﬂw% RUSES- cbﬁﬁ@&dmlaﬁfsabm%tsfbﬂr ei nafter

that substi uent out of a list of
nuner ous def? Y %zic (%aﬁtéaileygi%a ?f?d @Qg% ?‘81? el—’ig'er thedg’ﬁl% A4 possi bl e
conbi nat ﬁon@oaﬁgnratrmerwmd)oumsehccmn@smkmiwblalbbydsm@sQa\blae Edptgeganlci 4 ead to

35 chem cal leyysatalhp-siRloekeshiftsy at 43d BEHILEY. 3RORmMYER, A340R6806and Z

PCT/ EPO2/ 08953 i cul 0 of conpounds are those conpounds of
formula (1) %\5?&‘?{“@0%’%@1%&%&% Medihstituted with at |east one

substi t uent Setabemitally someyaioons cithaaogobudsydf formNRIAREE dwvioRsly Cl- 6al kyl

substitut ed ;\ehdbadd bd &ﬁ&facéaﬂﬁith%hl%Eé&ph‘%ﬁﬁnsﬁﬁ%%%ﬁd from cyano,
at.ons _bound at the sane

am nocarhon e

car bon- 80at Giff 5P el SRV LSRR S PO AT SRS R ed i ¢ h
hydr oxy and gaatsmenyraninesuirsitatal gemplexss laedt the dntémehatey ased in theprepa@tiiony | , NROR10
or R7; C 6@14&&3&%& %mﬁﬁéﬁy&ochéﬂmtdo Ng%&ﬂldﬁ W ndt exlp&%ﬁénta@@%eﬁklﬁ%&d tuent

sel ect ed fr ano, am nocarbon 6al ke ubstituted
with at |east caseitfhe ?tfﬁﬁ@ﬁ?mes%lf%‘@fg EPl’VSFr? Eﬂ/ﬁﬂﬁﬂiedéﬁﬁeﬁg’&aé o ‘iIR9R10 or

R7; C2-6al kylurydecmdtast‘ Bt uwigoutiuttheratfeteecestt tlerretslidiatachereingl coﬂiﬁ)gtsmloect ed from
cyano, m n%eb&"‘yild “NR%Bl% céferég?someﬁ;( f‘o%:\pcﬁt)e ug&rnﬂr%ll&ﬁéiy’chﬁh%zed X3-R7; R4

i s hal o, rox - 7cycl oal, yl ano nitro,
ol yhal oCL. GRS IR TR 6565 A h JE AP graniomer

Cl - 6al kyl oxyclatidnsinp! A pexSbn Gallddyih theraizonatls tof dstemmping tf&rubmmte panfi@uraton

di (C1- 4al kylok &i8hcbRipoltfs Sin@ aRAKHY bt 6ds subll £&Y for bfanYie, Mﬂa?ﬁﬁhh&]ﬁat urat ed,
partlallysturag a]?omattlc carbo cle or ﬁ?é?fq}? cli g}lCHC or
tricyclic s ‘E‘ﬁ?sglt dan‘i) t & PP OSHEGHS leeif‘rt Y il seRpated AhEredY wher ei n
each of 28ai thecraspeccwedirstdragtionsesodataicare flasnaied A EyadeBd” amlyh@moluirv(al ly be
substi t ut ed «wht By PR, w@om tﬁﬂfh@ﬁefe‘}é?l@é toQhe Ad¥f stedBHehd eI B g RRER

i ndependent |y selected from halo, hydroxy, nercapto, Cl %kyl

hydr oxyd _6al kyl , am nod _bal kyl, nmono or di (Cl-6al kyl )am nod - 6al kyl ,
Cl_6al kyl carsbmqwfthe@gmmb}!tdlsoéfomllﬂa (ICinag alsk yiistdy theZQauBimdsig Iféept. cSugle ar bonyI ,
Cl1_6al kyl t h'féhnsca}fﬁ&%h 13t &xpcitlp Haiark @lhe @8V XbrmulLRE ARLAH He MKk OXY ,

ar ni noc R7' - Cl-4al kyl; R71 is a nonocyclic,
bi cycl | “%/WrbgﬁF?O(Pegg?’u%etseél&mvﬁ%f% ally saturated or aromatic carbocycle

or a m)nocycllc bicyclic or tricyclic saturated, partially saturated or

aronmati ¢ hetwehdaews uad hevdntiier, ﬂme@@fﬁhcaﬁqp&ﬁugomﬁmgwhg fmestit th@§er ocyclic ring
systens nay. Oc%de

%‘e?rl ]L’ ¥)x1%e forms, their salts, their quaternary amines and their
stereochemically isomeric forms. Of special interest are those compounds of formula
30 (@) 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.



25 substituted wth one, two, three, four or five substituents each
i ndependently selected fromhalo, hydroxy, nercapto, O -(alkyl4sEepruary 2006
hydr oxyd - (al kyl , am noCl_6al ky], nmono or di(C -6 al kyl)am no& aq lI]<er

d - 6al kyl carbonyl, C3.7cycloal kyl, O _6al kyl oxy, G _bal kyl oxycar bonyi ,
Cl_6al kyl t himm 030y@mo, nitro, polyhal od . 6al kyl, pol yhal ottT/Eekksssoxy,

am nocar bonyl ; R9 and R10 each independently are hydrogen; 30 hydroxy;

Cl. 6al kyl ; C1. 6al ky] oxy; C1. 6al kyl carbonyl; C _6allyl oxycarbonyl; am no;
nono- or di (C _6al kyl )am no; nono- or dtfcl- 6al kyl ) am nocar bonyl or R7,

wherein eachy gmnchﬂaﬁgﬂﬁ PETRHoh ek @éseféaﬁqisadndgapﬂaﬁﬁulmwﬂa%%@é ly and each
I ndi vi dual |y ents _each |ndfpendently

sel ected frogﬂﬁ%ﬂsﬁgg“lt&tg&lwb}émﬂge‘iﬁ K Suﬁsn RORY %nggﬂot ¥ Y3g Do

Cl1. 6al kyl oxyNBrlbonyR QyéGeio] smmwd V@Q athrﬁ&ﬁ@ne mﬁi@uer@ﬁelmt%d(ﬁﬂ_mmmaWI ) ami no,

PR S0 pro naPRgHIENRTR B ol gg LIRPRED i e o R Ron, 6
13 Februaty 20w W@ﬁ/@f@%ﬂﬁar’lﬁé‘w NS%QtuIGETIMYdFﬂXé@%‘i‘% ?eﬁ@’ group of
conpounds ar eubstitose selentqsidtamd syanh, dnginoratbanyl) NRUHEpeR h C, sakyiax3Cagall-

epresnts AR e i e&fbstﬁre{ngy&@md%?g (o Aol RN 0 an
h
PR LA P eﬁegéo%%yamﬁb vy e

at_a R the hnopeiadesyl, NRER BlaRieteedkyngl supstagedpiiabl leasaokdal substitvestal t s, the

t |1d h f V\:h [
f‘;a :rznag(y aE”leQ? fr‘?%%1 g@ aﬁaﬁﬁ%c%fjg g‘aeﬁ'& mﬁlkgl ggggeh negrel n
her ei nabove; XpR'; aloy hydrogy, LiCaysie kya Lpalloyleky, £yanogeg, ")t hen n

may al so be #olylRRC kakyiapodyhaloC, sakigny, atbinpaet copie Chydalkyloygmaongdimi nocar bonyl
G . bal kyl 5U@§%hﬂc§ﬁ£ﬁgoﬁ%ﬂl tmyE AR, ﬂon@mr'af(@ﬂﬁaﬁlg%bunopkmé 'a%ﬂoéﬁﬁ’é R2' is

pl aced at the para posi'tion’in respect of nmoi ety. Another

i nt eresti ng BFXlip ouicydigsefurrs. pardallyaeted onpomats cabowelertt a (1) having the

15  monocyclic, bicyclic or tricyclic saturated, partially saturated or aromatic heterocycle,
wherein each of said carbocyclic or heterocyclic ring systems may optionally be
substituted with one, two, three, four or five substituents each independently selected
from halo, hydroxy, mercapto, C1-6alkyl, hydroxyC1-galkyl, aminoCj_galkyl, mono or
di(C1-galkyl)aminoCj_galkyl, C1-ealkylcarbonyl, Cs.;cycloalkyl, C1-galkyloxy,

20  Cj-galkyloxycarbonyl, C]-galkylthio, cyano, nitro, polyhaloCy.salkyl,

| polyhaloC;.alkyloxy, aminocarbonyl, R, -X5-R™ or R7*-Cy_salkyl; R™is a
monocyclic, bicyclic or tricyclic saturated, partially saturated or aromatic carbocycle or
a monocyclic, bicyclic or tricyclic saturated, paﬁially 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, hydroxyCj-6alkyl, aminoCj-galkyl, mono or
di(C1-galkylyaminoCj_galkyl, C1-galkylcarbonyl, Cs.scycloalkyl, C1-galkyloxy,
Ci-galkyloxycarbonyl, Cj-galkylthio, cyano, nitro, polyhaloC; ¢alkyl,
polyhaloCy.¢alkyloxy, aminocarbonyl; R® and R'® each independently are hydrogen;

30  hydroxy; Ciealkyl; Ciealkyloxy; Ci.¢alkylcarbonyl; Ci.galkyloxycarbonyl; amino;
mono- or di(Cj.salkyl)amino; mono- or di{C;.galkyl)aminocarbonyl or R, wherein each
of the aforementioned C;_galkyl groups may optionally and each individually be
substituted with one or two substituents each independently selected from hydroxy,
Crealkyloxy, hydroxyC_ealkyloxy, carboxyl, C.¢alkyloxycarbonyl, cyano, amino,

35  imino, mono- or di{(C1-galkyl)amino, polyhalomethyl, polyhalomethyloxy,
polyhalomethylthio, -S(=O)pR6, -NH—S(=O)pR6, -C(=O)RS, -NHC(=0O)H,
-C(=0)NHNH,, -NHC(=0)R® -C(=NH)R, R".



formula RBYY Il | N/~ "u b~l~ t t RZMb''1=b4 (RA) mthe N oxides, the
pharmaceutically acceptable addition salts, the quater nary am n or 2 e
stereochem cally isomeric forns thereof, wherein -b' =b' > -b3=b4- ?I?Eebruga(cbogg
R4, in and Xj are as defined hereinabove; n' is 0, 1, 2,30r4; R2" is halo,
Cl. 6al kyl , two bsdieswet hyl , cyano, am nocarbonyl, Cl1-6al kyI peeRpbidsized W th
cyano or am nocarbonyl. 25 Yet a further interesting group of conpounds are
t hose conpounds of forrmula (1) having the forrmula 13 February 2006 WO

4) 3/ 016306 PCT/ EP02/ 08953 -13 the N-oxi-H#s, the pharnaceutically acceptable
addition salts, the quaternary amnes or the stereochemcally isoneric
forms thereof, wherein R, R2. R3, R4 and X1 are as defined herei nabove; n'
is 0, 1, 2, 3émdntelsstRe graup ohedrapoud@ls Bethkesd compoininislod frzminlal () vdyeatio,

ani nocar bonylyl_ 21,62l lléyﬂeseﬁ@la%waieﬁz FancWJfli‘omﬁJYa@@@I—@H eF-0PC Al gonyl Al so
particul ar conpounds are those conmpounds of formula (1), (I’ (r")y or (1"")
wherei n one or wherever possible nore of the foll ow ng condi t| ons apply : 10
a) mis 13 2Adw 23 intemesting gtoup of eompduods &35 thivger @mipnurpiaof fembarl)Davieyte more in
particul ar ”fdrﬁm%) and said two R4 substituents are placed in position 2 and
6 (ortho position) in respect of the Xl moiety; b) mis 1, 2 or 3 and R3 is
placed in position 4 (para gosition) un resp A of the X, noiety; 15 c¢) Xl
is NR5-, -NHNH, -N=N-, -b"‘xl %ﬁéfnedlyl - CHOH-, -S( =0)p ,
-X2-d - 4a| kanediyl or - T>k ned yI %2- d) whér e appllcable n" is 0; e)
where applicable nis 1 a J{'Sal d subsaruﬁent is placed in position 4
(para position) in respect & the NRL-1inker; 20 f) R2 is hydroxy, halo,
Cl- 6al kyl opthedviatiiss, the bistmicehecllnatdaptahlandditon saliX, £6) dfBternaGZamiogsairoal kyl ,

g ga: tenyl Qﬁts{e%@illénﬁca?]y%{nh{l&'%&xqs Wetelds, %@reg{ m)r e hal ogen a% ons or cyano,
- 6al Kyl Uy it i gt K oo 1 ipera  afehaerpaagengpove - 7
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, C1.¢alkyl, trihalomethyl, cyano, aminocarbonyl, C;.alkyl substituted with
cyano or aminocarbonyl;
provided that R” is pl'acéd 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
o R® . <R~)n
// -\> 2

(R )m

the N-oxides, the pharmaceutically acceptable addition salts, the quaternary amines or
20  the stereochemically isomeric forms thereof, wherein

-b'=b>b’=b*, R!, R% R®, R* m and X, are as defined hereinabove;

n’is0,1,2,3 0r4;

‘ R” is halo, Cy.salkyl, trihalomethyl, cyano, aminocarbonyl, Cy.¢alkyl substituted with

cyano or aminocarbonyl.
25

Yet a further interesting group of compounds are those compounds of formula ()

SReastE

(R“

having the formula



di (C . 6al kyl )am no, pol yhal onet hyl, pol yhal onet hylthio, -S(=0)pR6,

-NH S(=O yR6, 25 -NHC(=0)H, - O)NHNH2 NHC(=0) R6, - C( =NH) R6 03 mspr @ 2606
of formula A2~xj wherein each A, independently is N, CHor CR6; and A2 is
NH, 0, Sor NRG; g) R2, is halo, O _6alkyl, trihalonethyl, cyano, Cl.6alkyl
subst i t ut edwoistimesgsano or 30 am nocar bonyl; h) R2 is cymnmwi)snsmar bonyl
or Cl.6alkyl substituted with cyano or am nocarbonyl, in particular cyano;
i) R2 is cyano, am nocarbonyl or Cl. 6al kyI substituted with cyano or

am nocar bonyl, in particular cyano. 359313 Febr uary 2006 WO 03/016306

ot (e B PR U OGS S5 SRR, o

-C(=0) - NR 3Rhgstetepghepyjcally somencdiormg thpteel whyreiR16; C2- 6al kyl substituted with
cyano or ameQRé,rR?pm‘S/ind}C;Jareﬁaldéﬁﬂ;edhsmh&bweut ed with NROR 0, -C(=0) - NR9aR70,
-C(=0-a 6aAk§/6 105 4.Cl_6al kyl 5 substituted with two or nore

substituents each I nde éndently selected fromcyano, NRORIO, Cg] O - NROR O,
_C(=0) - CP. 6aR] isyrelogE1-gikeyl. rihabpmertyl, cyamgsarninpgagpo, Ch kb sestitufed et

substi t uent sygaedt anstep@oagnt |y sel ected from cyano, N ROR10, -C(=0) -NROR 0,
-C(=0 -d.6al kyl or R7 and wherein 2 hydrogen atons bound at the sane carbon
atom are replaced by Cl.4al kanediyl; C-(,al kyl substituted with hydroxy
and a secondAls@pastigsaricompennds ae gsEePTIIOY S(Piéwma\fmﬂj)o(”)@((kb) NROR10,

- C(=0) - C1- 6aitketdin 6fic &Kyhere@éL&aAﬂhyh@i@ycﬁlheaail&ylho@@ﬁm@mlabmysubstI tuted with
one or ﬁ&ge ubstlﬁuegts %a ar”or eré)ﬁﬂreul:ientl%l gl ect ed romc 9 ?IRQRlO

-C(=0 - ‘k éﬁrken BT RS é"ﬁ vbls h one or
more subst i tand mué Ny hsqbﬁt@égéh@@ﬂmegi i positionopnditr (9rhhpIssionkipapmect RROR1LO,

- (=0 - NROR tfle X; fore),- CL6al kyl or R7; C2-6al kynyl 15 substituted with one or

nore substit ent. n .sel e ed f. n NRORLO,

- O(=0) - NR9RL &9&@814% Fﬁﬂ‘?%‘% 10“4&’ p{’)?llrlk‘s"j%ﬂ:fes f‘ify‘\’a 2R? or -X3-R7;
wi th R9a rem’l@%'ntl ng hydroxy; O .6alkyl; O -6alkyloxy; C _6alkyl carbonyl;

C - 6al kyllsoxyg &, hony’-, -AIH-N;., -NENQ- oorC(@Ho()%1 faikdaydiyiR CHOH-, K(R0),-,0r

di (CL. 6al kyl)a 0 - R. 1) or R7, wherein each of 'the
af orenent i onedﬁl % a%%‘??{‘ o’i Car_%laanedl?'l })(7[ he defl nition of R9a may optionally

and each i nd)whgeappXcabls n’ !§L9@Stl tuted with one or two substituents each
i ndependent lgy mieagpmblfernqm ByHaiR? subsGluentib b}ty pokiviel D pofiabiy | Xy,

car boxyl, Ci, 2 LAY “%ﬁf?&l cyano, amno, imno, nono- or

di (C - 43| kyl net hyl , | yhal thylo I t hyl t hi

o o e o o Rl e B o o e
- NHC( =O) R6, @(le‘tBaR@l G%Zalkdﬂgbopﬁﬁry‘ﬂl@.kﬁﬂtlim&dtvﬁl(ﬂfheto@gﬁéi&aﬂo tmRbP to forma
bi val egf’ or c%ﬁ ,@z-ﬁmyngflao%'tlgﬂllyQlibstgtg{egw&l 04190 bre(h%]o%}:n atgﬂs g’x) Cyalgc,i 4), (d-5),

(d-6) C1-ealkyloxycarbonyl, carboxyl, cyano, nitro, amino, mono- or
di(C;.¢alkyl)amino, polyhalomethyl, polyhalomethylthio, -S(=O)pR6, -NH—S(=O)pR6,
25 -NHC(=O)H, -C(=0)NHNH,, -NHC(=O)R® -C(=NH)R® or a radical of formula
/A’

Al

@

~ wherein each A, independently is N, CH or CRS; and
A,is NH, O, S or NR®;

2) R% is halo, C,_salkyl, trihalomethyl, cyano, C;.¢alkyl subs_tituted with cyano or

30  aminocarbonyl; | _

| h) R? is cyano, aminocarbonyl or C;.alkyl substituted with cyano or aminocarbonyl, in

particular cyano; '
i) R? is cyano, aminocarbonyl or Cy_alkyl substituted with cyano or aminocarbonyl, in
particular cyano.

35



(d-7) as defined hereinabove. A further interesting group of conpounds are

t hose conpounds of formula (1), (I"), (I") 30 or (I"') wherei nl§ %s NI—%JO%;
NR 3R14; -C(=0)-NHR13; -C(=0)-NR13R14; -C(=0) -R15; -CH=N- NH C(=0f B8
Cl-6al kyl substituted with NROR 0, -C(=0) -NR9aR10, -C(=0) -d -6al kyl or R7;

Cl_o6al kyl sykpésidhisshed Wi th two or nore substituents each k‘i‘%?&%@%@”“y
sel ected from cyano, NROR1O, -C(=0O-NROR 0, -C(=0-d _6a1fcy or ;

Cl_6al kyl substituted with one or nore substituents each independently
sel ected from 35 cyano, NRR10O, -C(=0 -NROR10, -C(=0 -Cl.6a]kyl or R7 and

wherein 2 hydrogen at , _bound at the sane carbon at re replaced by

Cl. 4al kanedi Ipf69e€fflSﬁlfc’)@fneg%?l??ﬁfeé&hosﬁf‘wp%%%fgﬁn%ﬂg}lg ag)e@oﬁﬂ‘ subst it uent

sel ect ed f r ofiy’0 yheein RNRONHR %, NK 'H0) : RERUVHR I'3 -Cleby-dar R 2006-0WR '813/ 016306

PCE / tE_F’?2{ 03%?}{:?@-@(:%1@1;‘2@@1( %hbsﬁtutéaﬂmtﬁlyaﬁ@blkaéﬁmw%n@?bh_%mllcyloltot LIO ][lal ly

substitute one. o e ~,S bd Went s ependen sel ected from

cyano, NR9Rls(\gﬂ,bS’“—“ﬁ‘;’((!2 h Nﬁg%o()'c(? E’%}%%Pﬁ@f‘“%}#ﬁﬁ?ﬁ ’?Egl-‘@‘ailf}{enyl

substi t utted sobiétiuted@itlotwSiTRors Whistituents Bich itpéndenthykerered ol gyasel ect ed from

hal 0, cyano, NRRERIB0)HER® NRZR)Y, (a1 TER?: G- Bk WhbsRFuted il onedr 6al kynyl

substituted wth one or nore substituents each mdegen)dentlgl selected from

hal 0, cyano, MNRoPEDuentEpachyndgrerRently seiectedyfron cyang. RN Roy -GerO)-NR'R™,

E:I ( gl\kl E} ::%s) --C(Ac?Lcklysialkle% Rrand &l 2 MydidpeiRYamE ®piimte :ﬂid safe BytBDatdm  Cy6al kyl ;
_oal Kyl OXy_. : c o . A [ ; . . MDNo- or

di {a _6al kylasl%%flﬁge;% bﬁ?ﬁ@k%ﬁ%ﬁﬁ},h(%%fg %k@g‘ggﬁ%"%@‘%@?@%‘@“?%%% ‘Y or R7,

wher ei n 190" esabsitust selsated fromegyane.iNBh&d > SGEBENRYR g1 @TRs Ci-stlkiyher Rief i ni tion of

R9a may opt i ©pakilyxydhdalk@aptionablyisutst trgdd withhmne o losrd subst@dentd dabh one or t wo

substi tuent § TichNPCRENASAN K “i‘xg?ﬁ“‘ﬂ& Lh -f(ﬁ{ﬁm-@%o H 58} kwdoxy, \
hyd 061(%??6, & yapd IR, O ORI K , b, .
O O a5 ok ot gt oo S e sn s > ™ "
pg( y g)a:\l anthz Hydn hilo, cyan$( NR))"I@‘%,C(=®n-NB§RJb)-¢(%,-ca(|51kyn(rié) G5 GalkT( :Oﬁ H .
-C(= o = -C(= . . . 0 er w
RLO Lo Moy g tﬁ%{@%ﬁ%&@ﬁ%@gwg}%ﬁ@@gj@@@%ﬁ@% gg’%%a‘t"( %%‘3 (d-3),
(d-4), (d-5)NREIS65E-NRIRT) -GEOr&hs1ed ok ef (FABOR)-Capalleyl; ¥nt erest i ng
group'of comOITSIA? i hoanspmprad, alyf Lo LI AIItlE | 20 o

- C(=0) - NR9a _16%1@26%@%%% or (C’Cimgzgf"%%) @AtjrbsH tuted with two or
nore subst idi¢emiDangiociRepehdbrmtiRy) et evheginfeagheldhasfaremrpdoned,

-C(=0 - ER?RE(Q.galkﬁ(gf@J_ s & thé atfiaitiornss Wﬁlaﬁ?ptﬁaiﬂkwdndf‘ehﬁ)ﬁihﬂiﬁlwhﬂ@ Bai t g one or
nore substi . : | 3 : (0] ,

-C(=0 - NR9 nggﬁ%(@%gp@fcgﬁigg?ﬁ%ﬁ&%y E%Eérﬁlg{)e\?\ﬂgédgi Shmegééﬁ?r §P§g§%@t ons bound
at the same @arlBypyabuhraite-stlkPPas sybeyyl. GosalkdprosabanyH cyaro) i v |

subst i t ut ed iwiitohmoya oo i Caadl kil meip ool yhalomtihyll polyhadehebylexy, fr om cyano,

NROR10, -C(= .- CzOh- (3l - 6al _RL yhexyd - 6al kyl
optional |y sp%%‘yﬁ?%?g&“%c?ﬁ@%‘glﬁﬁﬁggpﬁtfg?t P?giﬁggbgadé)%f(l ndependent |y
sel ect ed?f r of=QERB L2 NREYHEE)R - EEFDRNRBRED, maxplsye tekengagaier wih RR7;

C2_6ai keny! ts fdamta Hivilleat omvrivhleBiGradice obformrols €d-$)) &), (BN (B4 aks), (dsjependent | y

sel ected frQmAal Ren&diRRGnatdRORLO,

A further interesting group of compounds are those compounds of formula (I), I"), ’*)
30  or ("’’) wherein R? is NHR'?; NR™*R'; -C(=0)-NHR '?; -C(=0)-NR"®R'*; -C(=0)-R"*;
-CH=N-NH-C(=0)-R%; C_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)-C;.¢alkyl or R’
C]-6alkyl substituted with one or more substituents each independently selected from
35  cyano, NR’R', -C(=0)-NR’R"’, -C(=0)-C,.¢alkyl or R and wherein 2 hydrogen atoms
bound at the same carbon atom are replaced by C;_salkanediyl; Ci.galkyl substituted
with hydroxy and a second substituent selected from cyano, NRR!®, -C(=0)-NR°R",



-C(=O0-NROR 0, -C(=0-Cl.6al kyl or R7; C2_6al kynyl substituted with one or

nmore substituents each independently sel ected from hal o, cyano 2006
-C(=0 -NROR10, -C(=0-d _6alkyl or R7; -C(=N-ORs)-d -4al kyl ; I% or -X3-R7;
Wi th R9a as defined hereinabove. 35 Another interesting group of conpounds

are those camposmdssof forrmula (1), (1'), (I") or (I"") waerehhsh3 is
NHR13, NR13R14, -C(=0-R 5, Cl_6al kyl substituted with one or 13 February
2006 WO 03/ 016306 PCT/ EP02/ 089>3 -16- nore substituents each independently
sel ected fromcyano, NRORLO, -C(=O) -NROR?0, -C(=O-Cl.6alkyl or R7;

Cl_6al kyl sub entl

sel ect eé fr(L)I éé@ g]ﬁggc%{%o 8%&1%@@%%16@'%%% Pﬁ?eg%ﬁll({ﬂg E&% ané
wherein 2 hydubﬁglemnatemimmmddntmmehkdﬁanecyam,WR t@l@F@DrERrIEp,I aced by 5

d . 4al kanedi yt(= cglc&allkbqydl Réubzssalkdm@lemmﬁthd With bRt rﬁdids@sﬁtﬁ&@@éiaCEUbStl t uent

sel ect ed fro cyano Qo
C1. 6al kyl oxy & eB%HdI?S}tI’ly Se@ﬁtﬁl gﬁ%i'lhlgf? 5%?5%@5%( oc%})%%ﬁe’ 5? ﬁ?v)?é@élﬂ’ﬂ)@h tuents
each i ndepend®enChypalmyéetbeiuted with Oeslawmorel‘&lﬂi@m@ﬂts cghageppuRoRtyelected

-C(=0 - d _6alg al [nShst grQNe or nore
substituents %%86 %@ﬁtlge@l ected ?w (}?Iaf:yano NR9R10, 10

- C(=0) - NRORL0( vithdB G%HIWWWghé’@FBé?t”lqltﬁ%Eﬂ wi th one or
nore substi t@gﬂkﬂom&@kﬂi&ﬂemﬁe@tdaquwﬁo@gl fumino) e or cyano, NRIORILO,

- (=0 - NRgquh(C] aq:l('y g)nh mgl% lf)ylh éﬁgpa?%c%&yﬁﬂ #S’%l ﬁ(v ’W}‘BZCD‘?I - X3-R7.

Al so |nterest| ng are

ose. C
wherein B i §ach1<§ thy af@ammon@ﬁlsqall%gr@@w the de’@P&‘DOf aragye tNRQI
-C(=0-d 6a|equ individbal]y tebulatukad wistidigtor twid edbstitiérits daviDindépendenely Su bstituents

each i ndepen fr y@;a&, R%ggy NROR O,

-C(=0-C q Q;wﬁ&ﬁl}@&w Xg St P/Hf pqécgbo% ar rmre substituents
e SR S FPaiog . bsets hCay P

- C(=0) - d _6alpklyhalometRy], podﬁqu}@mayZpoﬂwﬂroa@&@ltﬁme@@mmﬂs(im R20 sane
carbon atem plgﬁgﬂ ( _?Jrﬁﬁﬁe . W th
hydr oxy Flgnda{'?ﬂtg_s R b@%lllgu(en sel'écte frorﬁ céyan mﬁ%?‘ﬂ"

-C(=0) - NR9OR (et (@w@yth@m@aﬁ kif fogp aRivalegy orgryalspt &évélofé%w}q (ddpt @cal | y
substituted \MBh (&NE (B6), (6)er (GUkstdefintdtcibote. | ndependent |y sel ected from
cyano, NRIOR10, -C(=0-NROR10, -C(=0O-d _6alkyl or R7; C2_6al kenyl
substituted with one or nore substituents each 25 |ndependentl sel ected
from hal o, cydifRn R Brovpes egmRIRgHe ° thoey capyroendseh fqrppladh, TRAT™
C2_6al kyﬂ@l gubs) whertio R’ v -CR=DRSHE =MDRE’; Su retkivt u@stttste@&thRﬁHependently

sel ected fr NRI*R! 9 ¥ T %HWB&QU Qe Sadal kyl or R7;
-C(= N—ORe)-gp4gI ‘W%l; ?rw y)mR gt)ecif ned Gegelbcgabove 30 Al so

i nteresting S&P@‘“ﬂ%‘&?s"é“b’@?@&%ﬂ?ﬂ'%y %PﬂeCfeslfwm %YaPQ)NRBI FEQIREr (1"') wherein
R3 is Cl.6a00)-Cubtyl onk’eQ1-6alkyl subtituted with enesu brerd sutmnu@tS@adh

i ndependent |1¥d gh&ﬁtg%h{c%gggoglc%g&ﬁmhﬁ@RQ_@fNE? R10CE f@l #, 1 agpstituted

w th one_or e S i ndependen om cyano,
NRORLO of> R?ﬂndo}fhe@a} khydsceseptoms PRyAd 2 s seme carken atWﬁlﬁf %fﬁ% Y Cr - 6al kyl
substi t ut ed @ hlkatedoil;cyalkyldutstiseciond lydbsly iahdie EEtcodeubﬂitlmﬂt feteated

from cyano, NR°R'’, -C(=0)-NR°R?, -C(=0)-C;.¢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)-C; ¢alkyl or R7; Cp-galkenyl substituted with

30 one or more substituents each independently selected from halo, cyano, NR°RC,
-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'RY, —C(=O)-NR9R1°,
-C(=0)-Cy.¢alkyl or R”; -C(=N-O-R¥)-C;4alkyl; R or —X5-R”; with R*® as defined
hereinabove.

35
Another interesting group of compounds are those compounds of formula (I), (I'), (I'*)
or (I'’*) wherein R? is NHR"?, NR’R™, -C(=0)-R", C1.¢alkyl substituted with one or



35 cyano or R7; -C(=N-ORs)-Cl.4alkyl; R7 or -X3-R7. 13 February 2006 WO
03/ 016306 PCT/ EP02/ 08953 -17 Another interesting group of corrp '-desolﬁ@gﬁ 00
t hose conpounds of forrmula (1), (1'), (I") or (I"") wherein 'S ét?l
anot her interesting group of compounds are those conpounds of for mula (1),

(1), 5 (Iwo®hidshe ') wherein R3 is O-(al kyl substitutegcywrbirogdsano, in
particul ar C2.6al kyl .substituted with cyano, nore in particular ethyl or
propyl substituted with cyano; or C2. 6a| kenyl substituted wi th cyano.
Preferred is C2.5al kenyl substltut ed wi A~ cyano. Al'so an interesting group

of conpounds re e.c f I 10 ¢ (I’
V\/nerelrrﬁ R3 i éﬁ% g‘ﬂﬁe tsg e%d ncrily Sa%ﬂw ﬁox%g%r%nr?(k&ll (b(-)&) %‘gﬁiéngl
substituted WEER)T gyléﬂﬁg‘ 161{@6%“%‘? %ﬁb?ngﬁrlnﬁﬁe étﬂ}benEf‘fea npounds are
thgste tcotrrpgumis, &g«;ﬁt@rsm&t@d frl;}n:cyﬁﬂo ?m%(lﬂ! )ct(—coyNRPR"’) OBy, GamﬁeorlRﬁ Cld (al kyl
substituted wi ur nt er of . conpounds are
t hose corrpouﬁ?fi ?Iellng:'WﬂT%e? ?tfms Ia?unfi a?thf P! Ca%gc(q Q&T%ﬁfgﬁ rrp

- C( =N- O R8) - Cis2liginkgill; CAlsaélwl ambstnmteérvetbthyd@xg ﬁmlu@swﬁnctwhﬁcunnﬂslmteé t hose
conpounds of fibfrdyuha NRER ((t( D)-NRIRY, -C2EORC, flky! ))rwn@q @lkyld@q angl. 6al kyl

substituted with dro a second substitue

ano or
R7. Also an PPRi®¢ f‘ib ?e B’O O’c?}ﬂﬁéﬂlﬁa ¥ F@aq‘rﬁ'}g‘?% %ﬁ#ﬁ&gg}f%{orwla
(1), (1), (Pya)noISRR( “CEQRRE 1 - sékynosRcy%zréalberny sepyiGeed iyl and R
:)fs Pg?xgen(fﬁéoﬁﬂ&femg(sumeﬁ@ewm PerERHeREte® BFRONNIS ﬁemﬁ?@‘se gorrﬁl%nds
- o1 - -
-0-, - 1%) é( 85—12\& R CI]—(‘Kﬁ—#O)%rl’gédcyl o)%”"@%%'l]&mgﬂshﬁstﬁut% gtrlgl\[‘;\k?rlerel% Xl i's
-NTR5-, or - gubsti@entAbash indepéndenthowtectad frgmdaly, ofanooNR AR hdE=)SR RS
corrpounds of é@@}@t fg‘alfqh)orR(" -Cl=N-O-R)- CIQﬂk§1|R7éerelﬁ7e' n one or rmre

preferably all lowing restrictions apply : a) nis at least 1, in
particul ar 1; n' is 0 b) R or R2" iscyano; c)msl,20r3; 35 d) R4 is
Cl. 6al kyl , eé@@cnt@tebt}ngm thpbe comiponmts offeirmota (Hall'o, (I’OlquHTkyhemiyR%is R7;, e) R3
i s R7 NR13R1¢{;.galkfF@pRikbted wihHNRRY, C(=0)-RRER'S, CCE@)NERDBY] or B(;=0) NR13R14,
-C(=N-OR8)-C - 13
February 200 1%1(%% é}gﬁ.%ﬁ‘gwb@&%@i %g@%&ﬁ]@&%‘e&& g&%@ﬁ’den@se@&leh g%vl?n th cyano,
Cl. 6al kyl suB¥RPIIR \7\?@!@%&10 CEP)-Ear®ir 053@5@1 -6 qubstiptef Wildr oxy- and
cyano, Cl. Gabifé/dr M@%ﬂsﬁﬁ%ﬁﬁiea\/@hﬁﬁﬁeb&ﬂérﬁ YeRAEd FRém c@an&mw"oxy Cl. 6al kyl,

Cl. 6al kyl oxy SM b \ﬂt?’hg 1 h .cyano ga subtltuted W|th
R O b ke TOSRREKy Srtat ot ¢ER ghk oo RRER: 2 ERGPe Hbes AR i co w e h
cyano, 20  same carbon atom are replaced by C;. 4alkaned1yl Ci.salkyl substituted with hydroxy

and a second substituent selected from cyano, NRgRlo, -C(=O)—NR9R1°,

-C(=0)-C;.¢alkyl or R”; ¢ calkyloxyC, calkyl optionally substituted with one or more

substituents each independently selected from cyano, NRQRIO, —C(=O)-NR9R1°,

-C(=0)-C,;alkyl or R C2-palkenyl substituted with one or more substituents each

25  independently selected from halo, cyano, NRQRIO, -C(=O)—NR9R1°, -C(=0)-Cy.¢alkyl 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 R’;

-C(=N-0-R®)-Cysalkyl; R or -X3-R”; with R** as defined hereinabove.

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

C,.¢alkyl substituted with one or more substituents each independently selected from
cyano, NR°R or R; C2-galkenyl substituted with one or more substituents each

independently selected from cyano, NR’R'® or R”; C1. palkyloxyC1_galkyl substituted
with cyano; Ci.¢alkyl substituted with hydroxy and a second substituent selected from
35 cyanoor R’; -C(=N-O-RY-C, salkyl; R’ or —X3—R



5 C2. 6al kenyl substituted with cyano and R7, C2.6al kenyl substituted with
cyano and -C(=0) -Cl. 6al kyl, C2_6al kenyl substltuted wth cyanq3qqgnmg99006
C2_6al kenyl substituted with - -C(=0 - NROR10, C7. 6al kenyl substituted Wwth
hal o, C2.6al kenyl substituted twice wth halo or C2.6al kenyl substituted
wi th NROR1Owofgs/ex630d s - C(=0) -, -CH2-C(=0 -, or -C(=N- OR8)p&iirdalokanedi yl -
10 g) X1 is NHor 0; h) R is hydrogen or Cl.4alkyl. Preferred conpounds of
formula (1), (1), (1") or (I"") are conpounds 1, 25, 84, 133, 152, 179,

233, 239, 247, 248 (see Tables 3, 4 and!%), their N oxides, pharnaceutically
15 accept abl s
19, accept abl QoA RN AL o U SR 0L D f wfﬂ%ﬁ%Pf@;ﬁ b

prepared by PEACDMhgeHRiinRer nediate of formula (11) wherein W is a
sui tabl e | eavi ng group such as, for exanple, halo, triflate, 20 tosylate,

met hyl sul fonngl ano(?hefr 1n‘?eres&1n§slgroup o? ?wu?&s?&%%e%o%p%&n({s%rf@Jm\%lag\(,bl ? Thi s

reactlon )n /' N

a---a' " R1) ar (tlt persin RO 516@“%(} %”thﬁ‘étf"ii Vah gyanens paRishier ¢=abdl on” can be
perfor rred I nsaﬂa@tu&ae\ﬁm?@oo{no@ if BhitioRheetiH0 by@epyl subtitutetol@h @@hcy gats are for

2 pr opanol . 2 avispaar AR R e o BE R i BT S ER AR et am e, 1.

nmet hyl - 2- pyrrol i di none; 1, 4-di oxane, propyleneglycol nononet hyl et her.

Pr eI er a?l yI ) asqa{t&eﬂfhggﬁ)u oPESRFIRNS arétﬂssemeploﬁnc?s R FSRANAT), gr) (Ij” 1
acet oni e 7 ride may be
present. 163 o P &‘t ﬂﬁgﬁgiﬂ c}%" ﬁ@:‘i‘fégﬁkpf §dbLtﬁuted Ghth cORBLhY R B g@' Uﬁleﬁ%ll

OW Nng preparations, e Teaction products
may be i sol asédtifuedwithigganorasd® i on medi um and, if necessary, further
purified according to nethodologres 13 February 2006 WD 03/016306

ext r act .222892»33;’51% Song gipie ) Sy Pl 3 et cobh S ol TS,

”) wherein R is C1-6alkyl substituted with R’.

Still a further interesting group of compounds are those compounds of formula (), (I'),
@) or (”*) wherein R? is -C(=N-0-R*)-C} qalkyl.

Also an interesting group of compounds are those compounds of formula (I), I'), ")
20  or (I’’”) wherein R? is C;.¢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'), (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 -NR5- ,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; or n’ is 0;
b) R?orR? is cyano;
cymisl,2or3;

35 d)R%is C.6alkyl, especially methyl; nitro; amino; halo; Cj.salkyloxy or R’
e)R?isR”, NRPRY, -C(=0)R"*, -CH=N-NH-C(=0)R'®, -C(=O)NHR?,
-C(=O)NRR™, -C(=N-OR®)-C,_4alkyl, Cy.¢alkyl substituted with cyano, C;.galkyl



trituration and chromatography. Conpounds of fornula (1) wherein R3is R7
representing a nonocyclic, bicyclic or 5 tricyclic aromatic ri ste
said R3 being represented by R7' and said conmpounds being repre@gﬁ?%ﬁa%§%06
formula (l1-a), can be prepared by reacting an internediate of formula (1V)
wherein W2 Repp£R8RES @ suitable leaving group such as, foprsapRbs, hal o,
hydroxy, triflate, tosylate, thionethyl, nethylsulfonyl
trifluoronethylsulfonyl and the IiKke, with an intermediate of formila (V)
wherein Ra represents a boronate or a 108{ri(C1 4a|ky|)stannane such as

tributyl stanngn in the resen swt & ch as for
exanmpl e pal | & SH?HeidéYVFCSRY‘ (Cﬁ'?qopﬁeﬁﬁ?ybﬁ’(%%‘ie @i{u 18'1 §‘§1S Wie€ych as for
exarrpl e di sodiithiyd@arambdtyeno, pxﬂt}asmsuuutedanthdwdtoay amhiRf, Csaaﬁlquyand a

suitabl e Sob{%l é1 eﬁl}lplﬁﬁy &%alk?fl\(gfg%ta 81\’\795@%0 é' 'ﬁgmkulﬁh&?gdwﬂpl uene or

an al cohol / wate i"s0 represent hal o, such
as for exarrpIRe (E?mélﬂf%}’yl pl}bsqtgteﬂml@wy%gz @H@nﬂéé\'&uﬂ’(ﬁw tWécerYEFhf‘in%d inthe
presence ®f @aéallébnyldsubéxtﬁthwuﬁcyaﬂstaﬂdm’c Qy kalikng] substitdteBwith dyaasahdr ol ane. Di 4

R 2 \1 a2

ﬁmnozzycl ic, b%@ﬁ?llég&?do aﬂ{e@lsﬁ%&sa ur g@é‘qrgﬁdﬂaﬁ & gﬁl?eﬂglesﬁgﬂ@t&g ei ng
represent ed Byh R‘?:(e@thBaRda%@ﬂb@ﬂfihﬁ@ﬁﬂﬁ%é’ﬁh@aﬁ%gzééﬂﬁlé@PSBSPtqddWFﬁSH a (I-b),
can be g_repawdhbmo&eagztlmglsaﬁsumwwmmék’@ of forn{llg (I'v) \(MV;h agLH (l-a)
i nternediate a a + -a
(1V) (I-b n“pou C0)2 bl Y% (;“\%Jﬁcéfr{méd gy -2 2 C . eal kyl
substitut®d & Xnis&NHhao0: said R3 being represented by Cl.6al kyl -CN and sai d

conpounds behyR' ik @pdrog@ndrey.amy125 formula (1-c), can be prepared by reacting
an internediate of fornmula (VIl1) wherein WB - represents a suitable |eaving

group, such as for exanple, halo, e.g. chloro, with a 13 February 2006 WO
03/ 016306 PCFrefampdcompasds obigrmyla (K] b 02y ani 48 assqompounds . 2% 8fok33exanpl e

sodi um cyani ds, Q179 298 ml :um MBG(EHethblels_B 4 £ifd 5)hes FRRle phamdbditiakilye sol vent,
such as {50 r gcce le aé\élg\g ér;lgrryrr%%eg gncpsrteregéhgrx%}cgl}l/}, igélr;a;ri)cxf'oggs'

thereof.

In general, compounds of formula (I) can be prepared by reacting an intermediate of
formula (H) wherein W is a suitable leaving group such as, for example, halo, triflate,

20 tosylate, methylsulfonyl and the like, with an intermediate of formula (IIT). This
reaction can be performed at elevated temperature.

(R) b]-T X—H
Y \3 ' ")’ -\\ : "'\ 751 o
3_| . —— U \‘3
b —b
b3'|—b4

Ry,
(n (1

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-HCl; 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



WB Cl-6alkyl p'-I-a XI b2 b3.14b4 (R)mR Nd (R2)\ I nN2 ' -a aR
2 Y1 \ N]J=2 (VIl) (I1-C 5 Conmpounds of formula (I) \/\/nereln1

represents Cl_6al kyl substituted with R7; NROR O or Cl_6al kyl oxy op ??y
substituted with CN, R7 or NROR10, said R3 being represented by Cl. 6a| kyI Q
wherein Q r @ &a”6se R7; NRORLO or Cl-6al kyl oxy optional | yergpbakissuted with
CN, R7 or NROR10, and said conpounds being represented by fornula (1-d),
can be prepared by reacting an internediate of formula (VII) with an

i ntermedi ate 10 of fornula (VI) optloﬂaﬂy in the presence of a suitable

salt, such as for, ot.assji um ca bg_re% si.um nj
pot assi um i odtt eany%"angmsﬂftmétg\mh i 1JIO’[ %‘r%{npfe suc%& taﬁlzanon cf%ﬁ‘lacerf onitrile.
w3 Cl1-6al kylmtuatwnal)dchlfmnﬁ%r&nm (RMYmR 1 IR

Compounds of formula (I) wherein R*is R’ representing a monocyclic, bicyclic or
5 tricyclic aromatic ring system, said R® being represented by R” and said compounds

being represented by formula (I-a), can be prepared by reacting an intermediate of
formula (IV) wherein W, represents a suitable leaving group such as, for example, halo,
hydroxy, triflate, tosylate, thiomethyl, methylsulfonyl, trifluoromethylsulfonyl and the
like, with an intermediate of formula (V) wherein R” represents a boronate or a

10  ui(C,.4alkyl)stannane, such as tributylstannane, in 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;CO3, and a suitable
solvent, such as for example dioxane, dimethyl ether, toluene or an alcohol/water
mixture, e.g. MeOH/H,0. 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”,5octamethyl-
2,2>-bi-1,3,2-dioxaborolane.

1

W2 N. E 4 (Rz)n 4 2)
. r NS /2N n
4 l%hIQU ? SR Y
b\ ol ! ~ZN 1=,2 ba'l-b“ ’
o%[Z ®)p,
®* )m

) V)
(I-a)
Compounds of formula (I) wherein R* isR’ 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).
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W2 N. i 4 (Rz)n T X
bl x AN 78 ] 2 -\ 1 %
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R &
- (Vi)
(V) (I-b)
Compounds of formula (I) wherein R? represents Cj.ealkyl substituted with cyano, said
R® being represented by Cy.galkyl-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
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5  Compounds of formula (I) wherein R® representé C1.¢alkyl substituted with R”; NR’R®
or C,.galkyloxy optionally substituted with CN, R” or NR°R'?, said R being
represented by C;.¢alkyl-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 (VIII), 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

C;-galkyl
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\ |
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(VI

(VH) (1-d)

Compounds of formula (I) wherein R? represents —C(=N—O—R8)—C1_4alkyl, 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.

c - galkyl
C1-4allwl 1-42lky
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(I-e)

L*

®3),

\‘ 3

Compounds of formula (I) wherein R? represents CR=CR°-CN wherein R represents

20

hydrogen or C;4alkyl and R® represents hydrogen, C;.salkyl or R’, provided that

CR®=CR° is limited to Cz.¢alkenyl, said compounds being represented by formula (I-f),



WO 03/ 016306 PCT/ EPQ2/ 08953 -21 can be prepared by reacting an internedi ate
of formula (XI) with a Wttig or Horner-Emons reagent of for ﬁed{&%ry)zooe
wherein e- represents for exanple (Phenyl)3P+ C- or (CH3CH2-O) 2P(=

whi ch can be considered as a suitable precursor of a phosphorus ylide, in

t he presencev@is@cmeli t abl e salt, such as for exanple 5 potpasaipibisyss
tert.-butoxide, and a suitable solvent, such as for exanple tetrahydrofuran.
CN R11I 1 OCNNA4 CR CRC 2 bl-11 X1~ 7b-|-- %XlNN\r~CR)n ? ~\
1IN/ | ~a+ Fib2-CHR ~b1l Y/, Db\2IN1-'- | , Il 4a-aCN1_2 4/

N31bba I nds of formula
(I-f-1) and %_gf?lf pa%‘flbc?(ﬁac)ﬂfqééﬁb elnnga(%t)ér?%f)slmlﬂ)aé&? glaby réggt ing an
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5  potassium tert.-butoxide, and a suitable solvent, such as for example tetrahydrofuran.
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(I-f)
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 leéving group, with acrylonitrile or acrylamide in the presence
10 of a suitable palladium catalyst, a suitable base and a suitable solvent.

Fogenotiisqsnct

| Y
CN
(XXXIX) (1)
CHo=CH-C(=O)NH,
U — UQ
| N
?<=0>
(XXXIX) X, (1-5-2)

Suitable leaving groups in the above reaction are for example halo, triflate, tosylate,
15  mesylate and the like. Preferably, W5 is halo, more particularly 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,
palladium thiomethylphenylglutaramide metallacycle and the like, or a heterogeneous

20  Pd catalyst, such as for example palladium on charcoal, palladium on metal oxides,
palladium on zeolites.



Sui tabl e | eaving groups in the above reaction are for exanple hal o,

triflate, tosylate, 15 mesylate and the like. Preferably, Wb i I
particularly iodo or bronmo. The palladium (Pd) catal yst may be SKJ’%HD a@ﬁn%(%
Pd catal yst, such as for exanple Pd(QAc)2, PdC 2, Pd(PPh3)4, Pd(PPh7)2(:1 2,
bi s(di benzyl wgdengisaset one) pal | adium  pal | adi um t hi omet hyp@ahanyb@elit aram de
netal l acycle and the |ike, or a heterogeneous 20 Pd catal yst, such as for
exanpl e pal | adi um on charcoal, palladiumon netal oxides, palladiumon
zeolites. 13 Febr uary 2006 VO 03/ 01630622°CT/ EP02/ 08953 22 Preferably, the
pal | adi um catalysl & g}ﬁf 5 09080 LA, SRR K3k TR GBI EhELAR! ¥

pal I adi um on ver a g stable and

relatively (R %‘Hé’P\? arcqy] (RAR)- fi/e &5 ‘F%P"%ré‘blﬁtc?af?]éfﬁ leﬁablﬁaa@ Felyely r om t he
reaction m xtinexpensiver dbgan be eahilyisergratése(filtia @n)dfonPie reagigasmixture thereby nal
product. The meeigfthddikofFdsacamniiisinangoneedite doof Pd/gandayvoidsitidnead for

exanpl e phosp; gnbd gL o hiafle gﬁ@;g%eﬁgﬁay%ﬁh% Sxpefighve, fQRLAM nant s of

t he synt hesi zeogt, uuad th%he %emze ses the above reaction are for
exanpl e sodi um-ace YR PRt At e, N, N-di et hyl et hanam ne, sodi um
hydr ogencar bonat e, SOdI um hydr oxi de and the like. 10 Suitable solvents in the

above react i od;@bie bisRE irfkQEBIVE rRESEORE tor b)laﬁhplé\&owrunﬂéc@ﬁiehyétﬁs@ﬁhﬁd&t%; an

ionic liquid ter etrahydrofuran
di et hyl sul ph@yg%etﬂﬁgh%ﬁg‘ﬁ %W?‘V%rpge&lxaﬁ%%g %Otﬁhutn?%y ﬁ(%d nf ounds of
formula (M) wherein R3 represents CR =CRc"-CN with R being as defined
her ei nabove adigtabie solﬁ@ﬂﬁ%ﬁﬂoﬂ@remﬁﬂja&for&@m e-abEBRREDe, ¥ A =O) - G . bal kyl  or

R7, said conp in repres 9 can | epar ed by
reacting an fﬁ?tg acega%‘ 38110’5‘“: ﬁgg%@;n@]\?yﬁ%%&%yﬁo |é’f &of formula
(XIT1) in theetphadrofrsen, dumetlwlmhoabibel -methylehpyrradidinenaandsthe lﬂeexarrpl e an

al cohol and an al cohol ate e.g. net hanol _ 20 and sodi um et hanol ate. CN R1

\7/[\19( } ?(| ) 1)@2) )&Ion'll];?;?: F(Lzo(; formula (I) \!v\{'nerem §2 represen S éRU(Q,%)C BN w1t};[ 1¥ belrig as /1 a3 IN
hereinabove and R® representmg NR°R®, -C(=O)—NR9R10, -C(=0)-C,.¢alkyl
or R, said compounds being represented by formula (I-g), can be prepared by reacting

define

an intermediate of formula (XI-a) with an intermediate of formula (XII) in the presence
~ of a suitable solvent, such as for example an alcohol and an alcoholate, e.g. methanol
20  and sodium ethanolate.
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: (-9)
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.



(I-9) Conpounds of formula (1) wherein R3 represents Cl=C(CN)-CH2-CN, said
conmpounds being represented by fornula (l-h), can be prepared by.r n
intermediate of formula (XI-b) with 2-butenedinitrile in the prégg%%§k5¥g%%p
tri butyl phosphine and a suitabl e solvent, such as for exanple

t et r ahydr of W¥@m/018@6February 2006 WO 03/016306 -23 NC&  CrehRrb20s8dsza (R2 )u
(XI-b) (l1-h) Conpounds of formula (1) wherein R3 represents CH=C(CN)2, said
conmpounds being represented by formla a, I-h'"), can be prepared by reacting
an internediate of formula (Xl -b) wth®"propanedinitrile in the presence of
a suitable base, such as for exanple 5 piperidinegc_and a suitable solvent,

such as for exanple an al cohol, e.g. ethanol and t like. 100 N+ 4 Y N
102 CH CNDb' th X' NCDb3-1 b (RAMNCB C/CN ﬁ ONC ' CN PCT/EP02108953
RTIY 4 (R)LLL </ Ya3 N’,‘_az R | ¥
N, N. o ®?)

blalw x X 78 CN X1 N Ne ;2 h

I F + prd = O

\. 1 =N 1=, N ;3-|—bA N oy

b'lzb 4 a=a

R R

(4I-b) (t-h)

Compounds of formula () wherein R® represents CH=C(CN),, said compounds being
represented by formula (J-h’), can be prepared by reacting an intermediate of formula
(XI-b) with 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.
NC\ /CN
| R! i
o=C N 1!1 4 (R,
! I-\ \r 4 S ; b |"\ X1
17 (3
ST CUF e Y S
BB_I_bA W=z NC ‘N b3— :bA I,
®m ' ®Rg
Xi-b
(XI-b) )

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 gl ?Hg
1
o=¢C | s ®D CHOH R
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y-yx il 2 PRy Ny Ilv\ ,,—-y“‘z%
2 > o Ql_ £ CHy—CN — 2 % | \[/ < %0
bs-l -y a=a : bE[=p =N 1=,
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(XI-b)

()
15  Compounds of formula (I) wherein R represents CR®=CR®-halo wherein R represents
hydrogen or C;.4alkyl and R” represents hydrogen, C;.4alkyl or R’, provided that
CR®=CR° is limited to C,.¢alkenyl, said compounds being represented by formula (I-j),



| N4 (RR) a a3 z iN\ t 2 a =a (Xl-b) (I-h") Conpounds of formula (1)
wherein R3 represents -CHOH CH2-CN, said conpounds being reprg %’bﬁ%rﬁooe
formula (1-i), can be prepared by reacting an internediate of ormul &
(XI-b) with CH3-CN in the presence of a suitable proton-abstracting agent,
such as forwewanisb& butyl lithium in the presence of a spii/aahesssubstrate
for the proton- abstracting agent, for exanple

N- (1- et hyl et hyl ) - 2- propanam ne, and in_the presence of a suitable solvent,
such as for exanpl e tetrahydrofuran. (X?A"b) CN ) H> ")o CHOH X1 + CH3 CN

051204 (RABL ol 2L e idd oy o9 TRRUAGRl Formula (1)

wher ei n repre erein epresents ogen or

Cl. 4al kyl andomer-Fapraseagdt Al farpye (X azlwlwaqlkiﬂ rswewts f?freé%‘llﬂ%d that CR
=CR is |i m @Paehyl)eP T aal(RHEGH,-OsP{=0) aniph wan be bdisideretl @ps esteleed by fornul a
(r-j), 13 Fe 6308 / 2/ 08955 pared by
reacting an é}%{gr ngﬁggﬁosiép?rgﬂl% ﬁ %%sénf%}: nﬁﬁﬂﬁ\?ffa éjﬁ%‘?qg&ll—‘;béﬁégﬁcﬁmmns
reagent of fasdeigramplktetrahydrofiarein Rb- represents for exanpl e (Phenyl) 3P -
A - or (CGHBCH2-O) 2P(=0 -, which can be consi dereoh ds a suitable precursor
of a phosphor Uﬁl 'ylide, in rt he presence of nBuli, (Fmd a suitable solvent,

such 5 as fg&cexarrpl tetlrahydrqﬁyran CR° 1}1
2
|-\ X; \|/ % l-\ X1 NN eit S ®0
,I ‘E/ 1 v 3 Rb_?HRC —> b2 \> I Y ? ;\“3
b3 _b4 halo i ZN 1z
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()

Compounds of formula (I) wherein R® represents CR°=CR® -halo with R® being as
defined hereinabove and R®" representing CN, NR°R!, —C(=O)-NR9R1°,
-C(=0)-C.¢alkyl or R’, said compounds being represented by fonnula (I-k), can be

10  prepared by reacting an intermediate of formula (XI-a) with an intermediate of formula
(X1I-a) in the presence of a Homer-Emmons reagent such as for example
(CH3CH;-0),P(=0)-Cl, nBuLi, 1,1,1-trimethyl-N-(trimethylsilyl)-silanamine, and a
suitable solvent, such as for example tetrahydrofuran.

halo
é R
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(I-k)

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
(XVIO) 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 NH3, and a suitable
solvent, such as for example dimethylsulfoxide.



R halo b3;1==b4 (RA)YmRL 1 R2 (/ a3 Nal=a2 (XI) (Xl 1'") (I-1) Conpounds
of formula (1) wherein R3 represents CR=CR '-halo with R bei

defi ned herei nabove and R'" representing CN, NRORILO, -C(:C))-NRQHIR’L%!:féléruary2006
0C(=0O)-Cl.6allcyl or R7, said conpounds being represented by formula (I-k),
can be prepas @difys reacting an internedi ate of formula (¥br@apeikdsh an

I nternmedi ate of formula (Xf-a) in the presence of a Horner-Emobns reagent
such as for exanple (CH3CH2-O 2P(=0O-d, nBuLi,

1,1,1-trimethyl -N-(trinethylsilyl)-silaf%mne, and a suitable solvent, such

as for exanpl e tetrahydrofuran. halo Rc i° R g1 RL CRC GC2 N) 4 (R2)
1 bl_I "XI _ N g,
o2 . ?I—Br
CH Ne _N 4 R, | R?
X A 73 I-\X1 N N2t B
20 DRk R YQ/s
\ ~ZN =2 o 4
b3:|:b4 a—a b= I_b
®)n ®m
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(I-)
Compounds of formula (I-m) can be prepared by reacting an intermediate of formula
(XIV) with Cl,C=S in the presence of a suitable solvent, such as for example dioxane.

HS.
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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.
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‘Compounds of formula (I) wherein R? represents Cp.¢alkenyl substituted with

10 C(=0)NR’R' and optionally further substituted with cyano, said compounds being
represented by formula (I-o) wherein C,.¢alkenyl’ represents Cs.¢alkenyl 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, NH,OH and the like.



). Y(/ a3 + H2 -R' b2 X ‘a N 1= 2 b3 _14b4 N 1-2 Db3=I=b4
(R)YM (RA)m(Xi-a) (XI I 1") (I-k) 15 Conmpounds of for gz: EN) 2006
wherein R3 represents CH=C(Br)2, said conmpounds being represent epiary
formula (1-1), can be prepared by reacting an internediate of fornula
(XVITT) Wt Ry &8 dhesokn the presence of a suitable catalyst 33} mmw%h as for
exanple (Cud )2, and in the presence of a suitable base, suc

exanpl e NH3, and a suitable solvent,

COOH .
| Corgilkenyl ] . ®Y,
s
I_y(l | \r Q\ \‘/\213
2 N al=a2
b3=|=b4
®Yy,
(XXIX)

CH bl-1, X1

such as for exanple dlnethylsquOX|de.
CR CRC, bl-11 X1 Ro-CiR 31 b226) 4 ( )a 13 February 2006 %0
03/016306 (XVI1l) -25 CBr4 By | CBr
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(I-0)

Compounds of formula (I) wherein R? represents —C(=O)NR]3R14 or -C(=O)NHR",
said compounds being represented by formula (I-p-1) and (I-p-2) can be prepared by
reacting an intermediate of formula (XXXI) with an intermediate of formula (XXXII-1)
5  or (XXXII-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.
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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 (XXXIM) in the
presence of a suitable solvent, such as for example methylene chloride and an alcohol,

e.g. methanol, ethanol and the like.



-~ bz b3=l =b4 (k% PCT/EPQ2/08953 (I-1) Conpounds of formula (l-rn) can be
prepared by reacting an internediate of fornula (XIV) with ClZ%Sebr‘&aFy%%
presence of a suitable solvent, such as for exanple dioxane. (XIV)

(R)nS +rll; Nat=aZz CIC (l-rn) 5 Conmpounds of formula (I-n) can be
prepared by weandiszsg an i nternmedi ate of forrmula (XV) wi thpamepni@sszedi at e of
formula (XVI) in the presence of a suitable solvent, such as for exanple an
al cohol or an al cohol ate, e.g. ethanol or sodium nethanolate. N=r N O~ ~
1 R~ (R-)n b=-1Y. X, NN14 b \>1 <2793 v 3 b3=I=b4 N J= 4 a (R )m (XV)
(XV1) (1-n) Conpounds of fornula (1) wherein R3 reprgsents C2_6al kenyl
substituted with 10 C(=O NROR70 and optionally further| substituted with
cyano, said conmpounds being represented by fornmula (J0} wherein

CZ_bal kenyl ' rebresents C&lGaI kenyl optionally subs 'NHJt ed w th cyano, can
be prepared tty: eact i mtexnzﬁzjlate of forrru IW|tha

i nternedi ate T—-fﬁ the presence of~ ole and
et hyl di net hylbamﬁ Iy ca odH m deN%Zn'_d‘Nﬁ—ﬁ' kL’\a_ ol v nt suo\ﬁ as for
exanpl e 15 rre 3 yg4ene | ori de=or tet rahydlceiour arP‘ g&nd I onaIaI"yal n the

presence of a szﬂunt abl e base, such as for gsxanpl ecR N- di et hyl et hanam ne,
NHAOH and the like. 13 February 2006 WO 03/016306 26 cooH |
(XI-b) (XXXl (-q)
Compounds of formula (I) wherein R® represents N(CHj3),, said 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.
1
N(CH3)2
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(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-d1methoxytetrahyd10furan in the presence of a suitable acid, such as

for example acetic acid.
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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
(XXXV) (Phindicates phenyl) with an intermediate of formula (XXXVI) in the
presence of nBuli and a suitable solvent, such as for example tetrahydrofuran.



C2-6al kenyl' b2 b3:1=b4 (RA)m (XXI X) NRL3R14 o=1 b' 71X1 71 b3-1=b4 (R4)m
(I-0) Conmpounds of forrmula (1) wherein R3 represents -C(=0 NR1l

-C(=O NHR13, said conpounds being represented by formula (I-p- ﬁ)g%bﬂfaryZOOG
(I-p-2) can be prepared by reacting an internediate of forrmula (XXXI) with
an internediwbey@bsdkormula (XXXI1-1) 5 or (XXXI1-2) in thedqamegmesg of

hydr oxybenzotri azol e and et hyl di met hyl am nopropyl carbodiimde and a

sui tabl e solvent, such as for exanple nethylene chloride or

tetrahydrofuran, and optionally in the p?rgesence of a suitable base, such as
for exanple N, N—di et hyl et hanami ne. COON bil-1/Xi 7 6 b3:1--b, 44 (RJIm
RL Na4 IR) REJR14  (XXXI) (XXXI') (XXX -2) P(g%/EPOZ/08953 RL | a (R)
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(1)
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.

5  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 () with an appropriate organic or inorganic peroxide. Appropriate
inorganic peroxides comprise, for example, hydrogen peroxide, alkali metal or earth
10  alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; appropriate
organic perox'ides 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, lower alcohols,
15 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 R3 comprises aminocarbonyl, by reaction with
20 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. '

25  Compounds of formula () 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”

30 by Richard C. Larock, John Wiley & Sons, Inc, 1999, p 1983-1985, which is



(I-P-1) NHRI3 1 OR b]-~-W~ XL NNr4 """ )lid/~/- 1 b= b3l=b4 (RA)mM
(I-P-2) 10 Conpounds of formula (1) wherein R3 represents 13 February 2006
CH=N- NH- C( =0 - R16, sai d compounds being represented by fornmula (I-q), can be
prepared by reacting an internediate of fornmula (XI-b) with an internediate
of formula @odldiépei n the presence of a suitable sol ventcrauensas for
exanpl e net hyl ene chloride and an al cohol, e.g. nethanol, ethanol and the
like. NROR1IO | o=c C,-ballenyl' bl-11 X1 NHROR10-- bz ~i b3z164 (R4)m
(XXX) (XXXI 1.1) RL 4 (R)n N~ 3 132P + NHR 2 1 a a 13 February 2006

WO 03/ 016306in€6§6§@9 PERBAS reférbnee. Different suitable reagents are enumerated in said
reference, such as for example SOCl,, HOSO,NH,, C1ISO,NCO, MeO,CNSO, NEt,,
PhSO,Cl, TsCl, P,0,, (Ph,PO,SCF,)O,SCF,, polyphosphate ester, (EtO),POP(OEL),,
(EtO),PL, 2-chloro-1,3,2-dioxaphospholane, 2,2,2-trichloro-2,2-dihydro-1,3,2-

5 dioxaphospholane, POCL,, PPh,, P(NCL,),, P(NEt,),,COCl,, NaCl.AIC],, CICOCOCI,

CICO,Me, C1,CCOC], (CF,C0),0, C1,CN=CCl,, 2,4,6-trichloro-1,3,5-triazine,
NaCl.AICl,, HN(SiMe,),, N(SiMe,),, LiAlH, and the like. All the reagents listed in said
publication are incorporated herein as reference.

10  Compounds of formula (I) wherein R® comprises Cs.galkenyl can be converted into a
compound of formula (X) wherein R® comprises C;_salkyl by reduction in the presence
of a suitable reducing agent, such as for example Hy, in the presence of a suitable
catalyst, such as for example palladium on charcoal, and in the presence of a suitable
solvent, such as for example an alcohol, e.g. methanol.

15
Compounds of formula (I) wherein R? represents CH(OH)-RIG,can be converted into a
éompound of formula (I) wherein R? represents C(=0)-R'® by reaction with Jones’s
reagent in the presence of a suitable solvent, such as for example 2-propanone.

20  Compound of formula (I) wherein R? represents C(=O)-CI‘-12-R163 , wherein R
represents cyano or aminocarbonyl, can be converted into a compound of formula (I)
wherein R? represents C(Cl)=CH-R!® by reaction with POCls.

Compounds of formula (I) wherein R® represents a monocyclic, bicyclic or tricyclic

25  saturated, partially saturated or aromatic carbocycle or a monocyclic, bicyclic or
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 (@) 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-RS) 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



a3 + Nal-r Rlé6 ) CCO NNHR b~ NN Xl- ~j NH2-NHt - bz C=0

b31 b~ R16 a =a (XI-b) (XXXIIl) (l1-q) Conpounds of fornula (I) ei_n
represents AT(CH3)2, said conmpounds being represented by forrrul@kﬂ%h%aﬂf@gn
be prepared by reductive nethylation of an internediate of formula (XXXl V)

wi th formal dghysleictad the presence of a suitable catalyst pc§hphh@sssf Or
exanple a suitable acid, i.e. acetic acid and the |ike, palladiumon

charcoal, Raney N ckel, and in the presence of a suitable reductive agent,
such as for exanple sodi um cyanoborohyd9i de or H2, and a suitable solvent,
such as for exanple acetonitrile. R Na.(RJn a3d. Y N a -a (XXXIV)
0-0 10 ConpofRELMEHC PeiFTaeyC SGF’?“‘\}&E%W@? (Y r?%Bé‘é%’&ht%”ﬂW&F‘BFW%%ai d

conpounds beipigence @p b esihicadlvbyt, fuoh aufoeexgipk)tetrahgdrofeapr epar ed by reacti ng
an internediate-of fornmula (XXXI2ZV) with 2,5-di net hoxytetrahydrofuran in

the presence of a suitable acid, such as for exanple acetic acid. NH2
bt-k' Xi b: Gmppungs o@for{rﬂl-a)(}})]\yheremR represents nitro, can be converted into a

5 compound of formula (I) wherein R* is amino, in the presence of a suitable reducing
agent, such as for example Hy, in the presence of a suitable catalyst, such as for
example Raney Nickel, and in the presence of a suitable solvent, such as for example an

alcohol, e.g. methanol.

10  Compounds of formula (I) wherein Rlis hydrogen, can be converted into a compound
of formula (I) wherein R'is Ci-¢alkyl, by reaction with a suitable alkylating agent, such
as for example iodo-Cy.galkyl, in the presence of a suitable base, such as for example
sodium hydride, and a suitable solvent, such as for example tetrahydrofuran.

15 Some of the compounds of formula (I) and some of the intermediates in the present in-
vention may contain an asymmetric carbon atom. Pure stereochemically isomeric
forms of said compounds and said intermediates can be obtained by the application of
art-known procedures. For example, diastereoisomers can be separated by physical
methods such as selective crystallization or chromatographic techniques, e.g. counter

20  current distribution, liquid chromatography and the like methods. Enantiomers can be

| obtained from racemic mixtures by first converting said racemic mixtures with suitable
resolving agents such as, for example, chiral acids, to mixtures of diastereomeric salts
or compounds; then physically separating said mixtures of diastereomeric salts or
compounds by, for example, selective crystallization or chromatographic techniques,

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



12 N)nN " bY\~a3 CHQOOOCH3 ~I 71 \ (XXXIV) Na~_a2 + b 7 \
b3_1=b4 (RA)MR M4 (RZ)n a~=e (I-a) 15 Conpounds of fornul g Fggr %@?O%n
R3 represents CH=CH R7, said conpounds being represented by formula 8 -0,
can be prepared by reacting an internediate of formula (XXXV) (Ph indicates
phenyl) w t kwoaesonésber medi ate of formula (XXXVI) in the presereesss nBuli
and a suitable solvent, such as for exanple tetrahydrofuran. 4 (R2)n a 2 i
N1 2 13 February 2006 WD 03/016306 Ph~ 5 Ph'f G CH b Xi b3-1=b4 (R4)m
(XXXV) PCT/ EP02/089i 3 -28 R7 H111H X1 7

commercially available or may be prepared according to art-known procedures or some
of the compounds of formula (I) or the described intermediates may be prepared
according to the procedures described in WO 99/50250 and WO 00/27825.

5  Intermediates of formula (1) can be prepared by reacting an intermediate of formula
(XVI) with a leaving group introducing agent of formula (XIX) wherein W, represents
the leaving group and R represents the remaining of the leaving group introducing

agent, such as for example POCls.
1

j }f
2 ) 2
HO New j—a R Wi Ne—2 A n
. / WI—R — N /
=N =p2 F 2l=a?

xvii) (XIX)

. )
10  Intermediates of formula (IIT) wherein X, represents NH, said intermediates being
, represented by formula (II-a), can be prepared from an intermediate of formula (XX) in
the presence of ZnCl, and in the presence of a suitable solvent, such as for example an
alcohol, for example ethanol.

I I
pl-ly Bl N
VD' qu NERRE s
\ —-]—
b3:l?4 I ba-lzb"
® ) R
(XX) (n-a)

15  Intermediates of formula (I'-a) as depicted below can be prepared from an
intermediate of formula (XX) wherein R> represents C.¢alkenyl 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 (IZ—O—C1-4alkyl
Co-galkenyl . (lfz-ﬁalkenyl
i -
b I-\yN=\ },’ '\yNHz
b2 \ Ne— — CY \>
\ -
Ry Ry

(XX-2) (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,



b'-1k71 R7-CHO b3-1=b4 (R4)m (XXXVI) (1-t) The conpounds of forrmula (I)
may further be prepared by converting conpounds of formula (I) 'SrEe%rL?aWEOO
ot her according to art-known group transformation reactions. 'I] he conpounds
of formula (1) may be converted to the correspondi ng N oxide forms ’
fol | owi ng arwolesremsospr ocedures for converting a trival ent riTvErPOgesess nto its
N-oxide form Said N oxidation reacti on may generally be carried out by
reacting the starting material of for lLla (1) with an appropriate organic
or inorganic peroxide. Appropriate i nor&anl c peroxides conprise, for

exanpl e, hydragen, Renextdsss a%hﬂfa% d led VRt Bdro), w@cﬁ%@lo]aﬁnl%'ok@dr&lﬁhﬁld@% Ak

per oxi des, sodi_um potaSS|un1 oXI opriate organic
per oxi des na?gﬁ Pféémg§f6%9‘§@Pa§ﬂ§ﬂc%ﬂﬁ %@Faégéﬁﬁrgésﬁﬁﬂ?enecarboper-
oxoi c acid or halé 8 g ed be Eﬂarboperox0|c acid, e.g.

3-chl orobenzene o- %@ ’ per oxoal kanoi c aC|ds e.g. peroxoacetic
aci d, al kyl hydr OX|des-—e-g t. butyl hydro-peroxide. Sui tabl e
solvents are, ™ anpl e, wate er al cohols, 15 e.g. ethanol and the

| i ke, hydrocarbons, e.g. toluene,| ketones, e.g. 2. but anone, hal ogenat ed
hydr ocar bons, e. SH dlchloronethadﬁb and m xtures of such solvents. For

i nstance, a congound of fornmula (1) wherein R3 conprises cyano, can be
converted intd®d conpound of foibiil a (1) wherein R3 conprises

am nocar bonyl, bysreaction with 23=HCOS8MHI n the presence of a suitable
acid, such as hygto€d=6HiG=QdHg. conpound of “"formula (1) wherein R3
conpri.ses cyan n also furth e converted into a conpound of formula
(1) wherein ises tetra by reaction with sodium azide in the
presence of ammoni um chloride and] N, ‘N -di net hyl acet am de. 25 Conpounds of
formula (1) wher&n R3 conpri ses i nocar bonyl, can be converted into a
conpound -of fornmula (1) wherein R3 conprises cyano, in the presence of a

sui tabl e dehdewMing ageht Thmlﬂehydration can be perforned according to
nethodologle§ t%% wn to. t gg%o%’skllledmﬂﬁégl al am1n qq as the ones
di scl osed”i n>"% Pa H%ﬁ SR PR B dia0n ¥8%f uncti ona
gr oup prepar@tqsﬂﬁfs‘ané@eﬂwe#@@aﬁg}b’ (W6IEh?IQGRQICMﬁﬁ?TanQéyOEbYS@ﬁs, Inc, 1999, p
1983-1985, which is 13 February 2006 WO 03/016306 -29 PCT/EP02/08953

i ncor por at ed f ferent syfa reaqgent re enunerat ed
in sa:od r ef g}r] & gl!aa dindly grd? Cgta]? Lt maé( oS afhf)m(’%&% s %&gﬁ-liucg%f %bg’ﬁi%@?
Me C2 CNSO2 NEt 'Pd(@h@@fépln H%EPha)mF&d@“Ph@ﬂis pisjdtimzyldesaetopy) PlidiaBhat e est er
(2 Et2 0)2 2{30?() ﬁllftp)iﬁadlunﬁ i &hetMilIBhengglitdrahide ilneﬁll&ydle%ldlﬂ’fmﬁc@ gmaih&eno;eneo%s \TO 2
ric X o . . !

PINEL . )" COC130 ¢ G SR %i@ﬂ"glag‘&% 3 8% oy o o, ( :
Cl, ON=CCl, 2pallstivm prpgaditss- 1, 3, 5-triazine, NaCl. Al Cl " HN(Si Me2)" N(Si Me2) 4,
Li Al H4 and t frecibrallg, th¢\p¢llaﬁhm capdigin taileﬂerogcledusi Pd samalybt, 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.



publication are incorporated herein as reference. 10 Conpounds of formula
(1) wherein R3 conprises C2-6al kenyl can be converted into a cq §W%HHQQR&m6
formula (1) wherein R3 conprises C-6allyl by reduction in the presenc

a suitable reducing agent, such as for exanple H2, in the presence of a
suitabl e cavelbysis3oésuch as for exanpl e paIIadiun1on char cwalgpoaesdss n t he
presence of a suitable solvent, such as for exanple an al cohol, e.g.

met hanol . 15 Conpounds of fornula (1) %reln R3 represents CH(CH) R76, can
be converted into a conpound of fornmula~(1) wherein R3 represents C(=0) -R16

by reaction %kﬁnem&%f%rrdhmf lcih Bet@n 128 816 8 RlerRe btk baguigol vent,

e IO ERLLE TR A U

can be converpegidmiedtaccadiog rpoethddaddgidsoralithnaw it) the whmoreskilldd3n the priesieint s
Aa)=CH+ RlGaasl?lYe Jn@@@lgdlgéadm ‘tdfbn? Asivd @ Hﬁ%sﬁhnit%&‘“h%u{dé}o wherein R3

represents a nonocyclic, bicycl IC or trj Cc IF\ sat urated part|ally
ﬁéy{fl

sat ur at ed Sor HPGIORY IEEOUPFBEEYEe Dy Richarfn John Wll?yéf Sensginc.419 P%)Pcl ic
sat urat ed, parass-absy whichuy at@gomated heeimet rafertidee Doffgrett@auisablrstagent et W t h

fornmyl can b&u@%@%ﬁ ﬁ&ﬁ’dﬂefé&&uc&%ﬁ@?&é’?&’éx% lfe%g]’@i ﬁds@%f]@ R represents

a nonocyclic sat'urated or

t
aromatic car bYe &bé%ﬁ%éolgmghif&ﬂ RO,4P H}Qis{@ )é?s@]?sl E"&}H? gphatg esietat ed,
partial ly sat@@}iRaP(OE)g([EOMPLC2-hidberioty-dlogaddsshobat,i22)2-atthivird-2,2CH( =N- O- R8)

by react! on. Wihid 8 RRolaphd IR ORE PR pRNELY, R, CERS NG AS T Or

exanpl e sodi um hydro: a sult e sdlvent)” suc or exanp an
al cohol, e.g.C 1 C1e0eMe He:$FRED (%%anQECHFCbe%pén‘(hi‘)m\J\ﬁére| n R3
repr esent S a trieomoByClLAIC),, HNCYidMd,)g N(BiMd, ), Ay AlH, and dielikat Al thepaagental | y
saturated or bicyclic or tricyclic
sat ur at ed, pé?sge?g?%ag/&s%?%%?égé lgcf&férngg%{?%?éc}g%{%gérr%]&cl e 35 substituted with
CH( =N- O- R8) can be converted into a corrpound of formula (1) wherein R3
representl$ a Inemodijatdsiof forlikay(&EIX) evhereintR’irepyredents @ét%@dwltpaf andaﬂ ap

Satur at od, _palTrary bR el Endiiol: TAAPEARsLR B B 02 08953
-30 or aronath‘EpaF?gtf%’r‘TbWB fegn %?ﬁ’gﬁ’i‘%ﬂ%ﬁ %Qrwtl?‘é%éfﬁ'lt@ WVF%‘;&E

car bodi i m de prepatahien ofpr @sgooed offoemgauliabl e sol vent, such as for exanple
tetrahydrof uran. Conpounds of fornula (I) $®herein R4 represents nitro, can
be converted intp a 5 conpound of formulacgd) wherein R4 is amno, in the
presence of a sﬁiitabl e reducing agent, s'gh as for exanple H2, in the
presence of aos?l table catalyst, such asy LUN:Qxarrpl e Raney Ni ckel and in
the pr esence NSENt abl eRs'O‘I‘f\‘ﬂEnt___;uc &yfor'yexanpl e an  al cohol , e. g.
nmet hanol . l&’;‘orrpbund of formmla (I) Mﬁ n Rl is hydr ogen, can be
converted |nt 0:35 conmpound of formula ( )(R4y\/nerei n Rr is Cl _6al kyl', by
reaction with &%uitable alkylating agent, “such as for exanple
i odo- CL. 6al kyl , in the presé’%ll' Be of a suitab¥® base, such as for exanple
sodi um hydri de, a)nd a suitable solvent, such as for exanple tetrahydrofuran.
15 Sone @0 t%temdwm@ﬁ@mﬂlaf(maab( EI?P%W}S@h@aﬁQﬂ of dreinferrpesiateefi ates in the
present In- formula (XXI) 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.
RC RC
I
OTCH o=cC
-
b= I—‘N \ oxidation ;},’ I'\}\N—"\
- ([ |
s

(R“>m ®Hp

b

(XXH) (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



vention may contain an .asymetric carbon atom Pure stereochemically
isoneric forns of said conpounds and said internedi ates can be1g¢%ghg§p
the application of art-known procedures. For exanple, diastereolsoners can
be separated by physical nmethods such as selective crystallization or

chr omat ogr aphéd 63/416bni ques, e.g. counter 20 current di stridauyrrotiesedsi qui d
chromat ography and the |ike methods. Enantionmers can be obtained from
racem c m xtures by first converting said racem c mxtures with suitable
resol ving agents such as, for exanple, Siral acids, to mixtures of

di ast er eomer i &s§a reﬁ?"Werﬁ}Ps%HQ%u é&bﬂn@@aﬂ?ygﬁ gsbéﬁ R BRR! &L IAGnS iy M xtures

of dlastereoner|c sal £s Or mpoun , sel ectlve

crystal lizat it %We@ﬁlf%ﬁﬁm@ﬁﬁ%ﬁﬁlp@sf@éﬁ P%‘&Iésand EE‘h%PrﬁsenF‘?%]fLﬂsd“tékf’l? omat ogr aphy
and the |ike sobehpdrh aafodedantpdd teiyahyorovesd.i ng said separated diastereoneric
salts or conmpounds into the corresgondi ng enanti oners. Pure '

stereochem cal | y, i someric forms al so he obtained fromthe pure
st er eochem calﬂl-y_\ nmeric forns ml-\tm\appropri ate internediates and
starting mat g als, pNe-\n ded—?hay tl'(§ veni ng reactions occur

st ereospeci fi Q% 30 An alter naots-|s6e mariner of separating the enantiomneric
fornms of the c ounds of formular]) and internediates involves Iiquid
chromat ography, in particular liquid chromatography using a chiral
stationary pha®&i35 Sone of the iKXleynedi ates and starting materials are

knon comRoungi 3K TRy bl IXRRFLNEEH E0Ncs iR C2RIO300,CERLFERR! 08052 - 21

conmerci a Iy aval ccord nown pr ocedures

ar e
or sone of tRESIIRTEHRYRY grmy! 6@4&1&? (CRY bpprepaed ‘abé@eqqnséa intermsgigedf at es may
be prepared faenos@XIg) toh hihintepinedie of fsmdleSEKIVE thepré¥eh &Vf nBabinand WO

00/27825. 5 |11[11¥h% Pé%gﬂc@t()faéilgi}\}i)%g&%ﬂt &bl %s)foxcé&r}ﬁ% B ARRRHaPY reacting an

i nt er medi at e of wf or mul eavi ng groupggl nt roduci ng agent of

formul a (Xl X) b\Ml-e represents the | eavi ng 19—-@ q R represents the
/
remai ni ng of btzhe eaVN-n%Zgr oup introducing agent, ‘%ﬁ_\ for exanple

POCL3. 7~1 y’ JBgiW FQllkyl=Cg-OHN _R—t—(-+>a 3b"Y NaJ_ a N2
R4y b3 I-b4
Xl (XXIV) R
(XXlI-a)

10  Intermediates of formula (XI) can be prepared by reacting an intermediate of formula
(XXV) with an intermediate of formula (IT), 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 (|: }fl R® lfl
= | 2 P ~
W N. N. 4 Ry O=C N 4 (R)
| I-\\xl no | N STy y-ly YN Yo
’ b( > _N Ql_ ' — p; | __N Ql_ £
-I=b4 =a° \3: -4 hl==p,2
®" b7
m R
(XXV) ) )

15  Intermediates of formula (XV) can be prepared by reacting an intermediate of formula
(XXVI) with an intermediate of formula (II) in the presenée 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.



2~aL a (XVI1)(XIX) (11) 10 Intermediates of formula (I11) V\,herei n X
represents NH, said internedi ates being represented by formul a ,@é fogg
be prepared froman internediate of formula (XX) in the presence o? W

and in the presence of a suitable solvent, such as for exanple an al cohol,
for exanpl ewssdaigds R3R3 bl-1-. N==\;;1_h/NH2 b2 ' 3N~' b~pb3/rbezladdsb3_| =b4 4
(RA)MR )M (XX) (lll-a) 15 Internediates of fornula (f'-a) as depicted bel ow
can be prepared froman internediate of formula (XX) wherein R3 represents
C2- 6al kenyl substituted with CN, said At er medi ate bei ng represented by
formul a (XX- a),o__ albe presence 01“{1 ZnCl12 and in @h%\?ggﬁsence of a suitable
Cl- 4al kyl - OH, suc v4S for exarrpl ejet hanol - 4al kyI

C, - 6al | | 6al kenyl W1 b, “f\ﬁ“o ®¥ m (Ra
Goca e 5Tt ér e m?ﬁ?ﬁ m,- ia:nﬂ}w'\. ) hg LT

depi ct ed bel d?\/v cah be prepar £-as,°t| n ar?\l e o =f,or mul a ( XL1)
or an approprbdFe acid addition salt t her eof , {l{ ebruary 2006 WO 03/ 016306
PCT/ EP02/ 08953R782- wherei n W6 represents a sui dBl e | eavi ng group, with
acrylonitrile or acrylamde ym the presence of a suk {,)abl e pal l adi um

catal yst, a sui®¥l e base and a suitable solvent. (I11-b-1) CH=CH C(=0)NH2
(XL1) (111 - biddrmfedaies Toaf&reullaeaméhgbe bﬂ:‘p&%d bylréablewaemﬂenﬁeeﬁetdf@&nme for
exanpl e hal Opé#y}]ggaté %ad dlg (%}‘Oal%)ﬁ%t%umny acren{e oté}lgnnulg] f‘}d}x j<such as Fofr%;(aer‘r?;!lé/ b

hal o, nmore p
SOClz, in the presence of a suitable solvent, such as for example methylene chloride.

1 K
c1 salkyl 4 R® C;-galkyl R2
— 176 N N. 4 [ )n
b1-|-\ X1 Y \ % },)1_|_\}X1 | Y X/;—g\\\3
N Q 4 W;—R =Pz N N Q 7
b3' -b4 2=’ t\3-|— 4 Z 2l =a?
(R4)m ’ ER:):,
(XIX")
5 OOXVI) (Vil)

Intermediates of formula (XX VII) wherein C;.¢alkyl represents CHy, 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

LiAlHj, in the presence of a sujtable solvent, such as for example tetrahydrofuran.
O—-Cl salkyl
O_C (R Jn

7 '|’y(1_C|/ ,
})3- —b4 1— ? \
p'- l—\ X
Xv) reduction b2 ]U /
%“ =’

4
Rm ®?),

(R“>m
= -)n
p- \l/ ’—/ / (XXVil-a)
o ) 1_ 4
b3' "‘b4
(R )
10 (XXX)

Intermediates of formula (XX VII-a) can be converted to an intermediate of formula
(XXXT) by reaction with Jones reagent in the presence of a suitable solvent, such as for

example acetone.



The pal |l adium (Pd) catal yst nay be a honbgeneous Pd catal yst, such as for
exanple Pd(QAc)2, PdCl" Pd(PPh3)" Pd(PPh3)2Cl12, bis(dibenzyli dqgg g g

pal | adi um 10 pal | adi um t hi oret hyl phenyl gl ut aram de netal | acycl e Ad -

| i ke, or a heterogeneous Pd catalyst, such as for exanple palladi um on
charcoal , paldasligsmson netal oxides, palladiumon zeolitegyePiakesably, the
pal I adium catal yst is a heterogeneous Pd catalyst, nore preferably

pal I adi um on charcoal (Pd/C). Pd/Cis a recoverable catalyst, is stable and
relatively 15 inexpensive. It can be ed8ily separated (filtration) fromthe
reaction mxturg, thereby reducing the risk of Pddyaces in the final

product. The use of Pd/C so avoi ds the need folr Ilgands such as for

exanpl e phosphi | i ds N e expensi ve, "f n;—a-aﬁ(vﬁ%?vts of
t he synthesi zéd"jw?‘ . Qs oatsabl eJOB%@égeI”h fh %l;g are for
exanpl e sodi d’m ackt ate, Noot agsl gim acetate—R; R h Nanamy 1&@2 sodi um
hydr ogencar boha]Fé‘, sodi um hyar oxi de and the I|i k‘éR4 ui tabl e solvents in the
above reaction®me for exanpl e acetonitrile, N, Wi met hyl acet am de, an
ionic liquid e.g. [bm m PF6, Nl\l-dlnethylforrramde r, 25

t et r ahydr of ur an, (&Nt hyl sul phoxi de, 1-nethyl-2-pyrr i none and the |ike.

13 February m%edmsgﬁo%ﬁﬁ% %%E?%Q@@@om&%nhﬁﬁﬁﬁéfﬁfé&%%? of formula
(I 1-b-2) cag nt o an b-1) in the

presence of at(m @éﬁ)}lﬁfrpéﬁeﬂ‘@e Oéﬁémag?&ﬂzfzdtﬂ%WPtaf?ngﬁs Eoé%x‘l%pl per f or ned
accor di ng t o Mnhauicl soyitds sakeint, skehosdortesample medrykoncldkiidd, V-i n the art, such
as the ongs djsahRefanhie.” Conprehensi ve Organic Transformations. A guide to
S functional grewp prepargsions” by Richard C. Lgrock, John Wley & Sons,
Inc, 1999, p 1983-1985, \%mch i S bncor porat ed hdarel n as r 'er ence.

Di fferent sui tba%f gﬁm“t\%gﬂﬁnﬁ“ e i n° 5 [ ,ﬁoﬁ)as for
exanpl e SOC1"#HXNH" e’ M;QQCNSQR-NEt g] %
( Ph, PO, SCFS) shFat e est er, (EtO ,
2-chloro-1, 3, 4|oxaphospholane 2,2, 2- trlchIoP ? 2 10

di hydro-1, 3 2-di oxaphosphol ane, POCI PPh3, P(N )2‘)3 P(NEt, ) 3, 0001,

NaCl . Al Cl 3 cl , CICO Me, Cl3cCcocl, (CF3CO), O (x SCN:CC1
2,4,6-trichloro-1,3,5- triazine, NaCl.AlC 3, HN Sll\/E(Z)g N(Si Me2) 4, Li Al H4
and the |i kentapediglgof forgaa(SIV)| s begreparedbyirercing i iaterpediata PomAdSr por at ed
herein as retXVﬁwnEszl&Hzrihﬂfermebeﬂdeeﬁ aGfitablersomrbi@, Qs fohexagipte 483 r epresent s
CR =CRe- CN W b df8nd & gescrl bed herei nabove, said internedi ates
bei ng represen é’ @f mil a % can be prepar@.ﬁgoma i nternedi ate
of formula (XXl ctl on descrl bed above fbr the pr paratl on of a

conpound of f(b;rTmIa IN\l)/ CR GHRe N ( CON —)P %i/w 43(R‘)n
1__ "3 + H';N'_NH‘) — b" y

b3= =b4 3 b3- = 1— 5
‘ (R4)m (R4)m

10 o (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 NaBH,, LiAlH, or BuLi and a suitable solvent, such as for example
tetrahydrofuran or an alcohol, e.g. methanol, ethanol and the like.



(XI1) (X%-b) (XXI)

20 Internediates of formula (XXI) can be prepared by

oxi dation of an intermediate of formula (XXIl) in the presence ‘PjF@oréﬂtﬁ@ée

oxi di zi ng agent, such as for exanple KWO4,
sol vent, such as for exanple nethylene chloride
tris[2-(2-nwﬂhmmyemhoxy)ethyI]anune. Rc' Re.
oxidation bl-11 N~ NY- ' N-b? b ~ =r b3=l-b4 b3d-b4
(XXIT) (XXI') 25 Internediates of formlaszgXXl) wherein R
i nternmedi ates being represented by formula (XXl -a),

and

in the presence of

sul bl e

HO CU pl~ o=CPCHERR248953 \
(RAYm (R4)m

is H said

can al so be prepared by

reacting an intersediate gf formula 13 February. 2006 WO (13/0163106

PCT/ EP(12/ (18888 - 34 (XXIIﬂ) mhgr b resefts a SUIt bIe Ieav;ng group,
such as hal o, bel-g,xl Nt /I’<I§{I\)l'l di‘me ucnﬁrpl}fo(g_w pce of
nBuLi and in béh \pre en f& a”#i t abte—2vl ven ,( vgarrpl e
tetrahydrofur@q === N-~ , N=N b'% NN =Iz:b4 3-1_b4a

(RA)m (R4)m (X
represents CJAal kyI

a@lll) (XXI-a) 5 I nternedi at es bf—t’r"orrmla (XXII) V\/nereln R'

said internedi ates bei ng r'epresent ed by formul a

(XXI'l-a), can be prepgied by reacting an internedi at&xgg‘,,_

C

10

15

c

R
1
'l'\ X1‘E/\|/ \\3 reductlon HO—CH
Sy

b3' —b4
(RA)m b3'|:b4
Ry

..)n

Rl

|
N Nes—2!
[T &%
=N 1 az’

(x-a) (XXVIP-b)

" An intermediate of formula (XI-b) can be converted into an intermediate of formula

(XXVII’-a) by reaction with C;_salkyl-Iodide in the presence of Mg and a suitable

: solvent such as for example diethylether and tetrahydrofuran.

c1 4alkyl

O_C (R )n

I, -l_\ X] \l/ ‘\ 3 !Ib 1 \l/ .\ 3
1_. 7
b3- bS l_b4

C;-galkylodide
: (R“)m R4
(XXVIii-a)

(XI-b)
Intermediates of formula (XVIIT) 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.

A R
o=t I!I 4
& "‘U
b3- =b4 \b3: =b4
(R“)m
(XI-b) Xvin)
Intermediates of formula (XXIX) or (XXXT) can be prepared by hydrolizing an
intermediate of formula (XXX VII) wherein C,.¢alkenyl’ represents Cs.¢alkenyl
optionally substituted cyano, or an intermediate of formula (XV) in the presence 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.

isopropanol and the like.



formula (XXIIl) with an internediate of formula (XXIV) in the presence of
nBuLi and in the presence of a suitable solvent, such as for e
tetrahydrofuran. W OH bl-1~ 1 H C Cl-4al kyl ~> NL bl +I N=\ 18 EBbfiany 2006
Cl-4al kyl-C(=OH ~ N b3-1=b4 (RA)YmM(XXII1) (XXIV) (RA)m (XXIl-a) 10

I nt er mredi at eso oforbmsmul a (XI) can be prepared by reacti ng ran/epni/@pszedi at e of
formula (XXV) with an internediate of fornula (Il), optionally in the
presence of a suitable base, such as fqr exanple 1-nethyl-pyrrolidin-2-one,
or a suitable acid, such as for exanpl'ghydrochloric acid. Re RCR 4

(RzZ) O=4 ( R2 @_Lclﬁmg,N)ao'ﬂ | ~bi 11 %--H\ Y] b--"~+1fi b
| ~~X~ fI 1° 1c=40N bl\ﬂl— b3 -IRl a a" coom ol
Cz alkenyl' n Cz calkenyl’ I 4 R,
2
I‘\ X1U ‘\ 3 amd l—\ X]U ?/_ \\\\33
1—— 2 /
b3—|—b4 3: =b4 o'==a?
®m aﬁh
(XXX VII) (XXIX)
ey ¥
— 2
Ne N 4 R, OOH 4 (RY,
bl-f—\\ X Y A %7 acd bl-T—\\ X SN et
5 L L C7F— X1 L CF
g3:l=b4 & a1=a2 ]\)3.: =b4 & a1=:a2
®y ®)m
(XV) XXX

Intermediates of formula (XXXVH) wherein C,.¢alkenyl is CH=CH, said intermediates

being represented by formula (XXXVII-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*- CI" or (CH3CHa,-O),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—Cralkyl
(|:=
H Rl CH
o=¢ N . ®) dy R
N. 'n 2.
I - 7 1. 4 (R?
p|j>x1 | <§r/ 3G b Ly,x NN T_é/; o
b') A\ _N : ',, + R _?Hz —_— b\2 \ l < Y 3
bl=pt = c=0 R =N =
®Y | ®%
m O—C;~galkyl m
(XI-b) X
(XXXVI-a)

10  Intermediates of formula (XXXVII) wherein C,.salkenyl’ 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)0O-Cy.6alkyl, 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.



aa b3-h4 4 (R)m (R4 ) (XXV) m 15 Internediates of fornula (XV) can be
prepared by reacting an internmediate of fornmula (XXVI) with an13,9ét§[jgl:?%%e
of formula (I1) in the presence of a suitable base, such as for exanple
1-net hyl - pyrrolidin-2-one and sodi um hydride and a suitable solvent, such
as for exanmaeodiemane. 13 February 2006 WO 03/ 016306 -35PC)-"/@D—2:@81’A}'1 O=C
bl -11/X1-H + b'" \> b3:1=b4 (R4). (XXVI) O Cl-6alkyl O=C - b; \) Db3:1=b4
(R4 )Ym (XV) Internediates of formula (VI F) can be prepared by reacting an
internediate of fornula (XXVI1) with a-Feaving group introduci ng agent of
formula (XIX), such as for exanple SOCl12, in theoprgsence of a suitable
sol vent, such as for exanple nethyl ene chloride. cﬁ:()XXV 1) WB C1-6al kyl
b)-1-\\ Xt b): lJ[—b4 (R4). Internediates of fornulg II) wher ei n Cl- 6al kyl
represents CHZ |sa| d int erRtlredi ates_ being represept ed by f EITU| a (XXVI I -a)
can be prepar ¥ re e ®d nedi ate  of f rrula (
(XXXI') with az,s a aagent such as ,o |n the
EoSUCW? aq“ﬁor"éxénpl t/ yd o an

presence of & suita
b3- —b4 b : =b 1—— 2
4 4
®m 0—Cygalkyl  Fm

(XI-b)
OXXXVII-b)

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

formula (XXX VII) 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.

R!
NO, N I 4 (Rz) -)n
“ N n reduction 1 /——
1_ LA b X
}3 |_> Xy I Y X 4 I'\ 1 \r ‘
b2 \> PAN & l— ’; = 21
N AT =b4
4 « (R“)
(R )m ' m
(XXX Vi)

(OKXIV)

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.

\® ©
PP cl Rl
R] Ph (l:H l R‘)
I 2 N N 34 (')n
N 4 (R )n b= X Y ] N\
-m, (& T — ST CF
e b =N =2
3_ _b4 1= 2 b3=|=b4
b(R“) | ®,
m
XXXV
10 (Vil-a) ( )

Intermediates of formula (XXXIX) can be prepared by reacting an intermediate of
. formula (XL) with an intermediate of formula (II-a) wherein W5 and W are as defined

hereinbefore.



OC6alkyl R1 ( 4 (R 0 Mr-a 10 OH 73t>x b3=1=b4 (R4 )mT1 (/ 3 a N
al=a' (XV) WB R (XIX) reduction (XXVI |-a) PCT/EP02/08953 1 R'H(, g%&g%ﬂo
a'=a2 2 RlL 4 (RDn a3/ N al=a2 (XXXI) Internediates of fornu 5? I -g)
can be converted to an internmediate of formula (XXXI) by reaction with
Jones reageRfgbinitde presence of a suitable sol vent, such pggEb@segxanpl e
acetone. a]-t (R2)n 13 February 2006 WO 03/016306 OH A

40-

2GR0 T
W > QN Ws e QN
(XL) (i-a)
{(XXXIX)
The compounds of formula (I) as prepared in the hereinabove described processes may
be synthesized as a mixture of stereoisomeric forms, in particular in the form of
racemic mixtures of enantiomers which can be separated from one another following
5 art-known resolution procedures. The racemic compounds of formula (I) may be
converted into the corresponding diastereomeric salt formms 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, rerz-butyldiphenylsilyl or trimethylsilyl), benzyl and tetrahydro-
pyranyl. Suitable protecting groups for amino include zerz-butyloxycarbonyl or

25  benzyloxycarbonyl. Suitable protecting groups for carboxylic acid include C,.alkyl or
benzy) esters.

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

30



CH2 1 VY13 b; ") \\. N\ t- a2 b3:1=b4 (RA)m (XXVII-a) -36 reagent oH 1
0=C bl-k/Xj b2 b3-1=b4 (R4),n PCT/RP02/089i3 R1L | R' a &ﬁuyyaéoey
(XXXI') Internediates of fornula (XI-b) can be prepared by OXIdIZIn
intermediate of fornmula (XXVI1-a) in the presence of a suitable OXIdIZII’lg
agent, suchvasodweéloexanpl e ML102, and a suitabl e sol vent, pswarorsofzor
exanpl e nethylene chloride, NNN5 dinethylformamde. OHRL HRt t CHZ N 'N
l1!-a4 (R). oxidation O=C Na N as (R2)n. b2 11/X 7~1 \ly ~~ag _ bl-11/Xt 1
"T1\7\ Nat-a' INt- 113-1~4 b3=1 g=,B& a-a (Ra)m (R Jm (XXVil1-a) (X -b)

| nt er nedi at eg@tse Rt oMb SAINARSHHEPAPrudivl BRRLL ORI Nt er edi at e

of formul a glresence of vent such as
for exanpl e el&ﬁ%h%‘i“wdé’yéwg@ﬂ%@’@te R Ressq ¢ %3) ang. ‘ByolggHNeToupyin’

Organic Synthesis’ 2™ edition, T W Greene & P G M Wutz, Wiley Interscience (1991).

5  The present invention also concerns new compounds of formula (VII), (XXVII),
(XXIX) and (XXX VII) which can be used as intermediates in the synthesis of the
compounds of formula (I) and which also exhibit HIV replication inhibiting activity.

In patticular the present invention also relates to a compound of formula

R,

I'\ XI—O/ ‘\ 3 (v
1— 2

ba- =4
10 (R4)m
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 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

1 -galkyl R,

b=l X
:; l_\ 1(/\’/ ‘,‘ 3 VI
2

b3 —b4
R“)m

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

compounds of formula (I).

The present invention also relates to a compound of formula

COOH r!
Co-galkenyl’ p I!J s RY,
3.
|7X1 | Y Q\ X (XXIX)
7 A .
b\ ) S N al=a:’,
b3 l=b4



4 (R2)n NYis + HZNNH N1-2 aa (XIV) R )n ha(Rj 1 Y (/ a3 N
l--, Internediates of fornula (1 X) and (Xl-a) can be reduced to grlt_t 2006
intermediate of formula (XXVU -a) and (XXVI1'-b) in the presenddF§prugy

sui tabl e reduci ng agent, such as for exanple NaBH4, LiAllL or BuLi and a

sui t abl e solwe@mnissmsich as for exanpl e tetrahydrofuran or agrapenleds, e.qg.
nmet hanol , ethanol and the Ilike. 13 February 2006 WO 03/016306 -37 Cr4al kyl

b2 .%I1'" N( ab-111 Xi al=al (RA)mb3:1 --b4 (RA)MI| 3 reduction | R
Cl-4alkyl N 4 2)n reduction HOCH ~ bl¥1 X(XI b ~~ al=a'" b" ~ b-'=I=b4

(RMR Re  Ghbxide, % phi¥hfaccrtiBalyhcbDidi LatoFRe A0 anthe daia” | N @
stereochemically isomeric form thereof, wherein
R!, R% R* Xi, m, n, -al=a’-a’=a*- and -b'=b>-b>=b* are as defined hereinabove for the
compounds of formula (I) and C, salkenyl’ represents C,.galkenyl optionally substituted

5  withcyano.

The present invention also relates to a compound of formula

/O—Cl—ﬁalkyl
C=0 I|11
C-galkenyl’ 4 R,
g‘-]yxl | NYN\"_%‘% ; POXVII)
b\2 \> =N Q 1— ]
b= a—a
®m

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

10  stereochemically isomeric form thereof, wherein
R!, R% R* Xy, m, n, -a'=a’-a’=a*- and -b'=b%-b’=b*- are as defined hereinabove for the
compounds of formula (I) and C,_¢alkenyl’ represents C,.¢alkenyl optionally substituted

with cyano.

15 Compounds of formula (III-b) as depicted below intervene in the synthesis of

compounds of formula (I).

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

(I:N

Cg—ﬁalkenyl
R? R*

X3

]

H

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



(XXV'1 I'-a) RI YN~ a42 a3 ~ /N L 2 (Xl-a) (XXVI1'-b) An internediate

of fornmula (Xl-b) can be converted into an internedi ate of for
(XXVI'1'-a) by reaction with Cl1 4alkyl-l1odide in the presence of
such as for exanple diethylether and tetrahydrofuran. T 5
1) 10 | nPETERZ0EBS Of

sui tabl e
(1t )n

sol vent ,
N / w6306 H=N=NH2 al =a2 (XI-b) (XVI

0
e%ngfoe

formula (XXIX) or (XXXlI) can be prepared by hydrolizing an internediate of
formula (XXXVII) wherein C2-6al kenyl' regpresents C2-6al kenyl optionally
substituted cyano, or an intermediate of formula (XV) in the presence of a
sui t abl e aquegiisseas NI S@ CilshlREny] pRbendsCHeCHE MAipprefehydicdgiohadsoe aci d 2N and

the |ike
al cohol ,
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10
15
20
25
30
35

Acquired Immune Deficiency Syndrome (AIDS) in humans. The HIV virus
preferentially infects human T-4 cells and destroys them or changes their normal
function, particularly the coordination of the immune system. As a result, an infected
patient has an 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
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
Iymphadenopathy (PGL) and AIDS-related complex (ARC).

The present compounds also show activity against (multi) drug resistant HIV strains, in
particular (multi) drug resistant HIV-1 strains, more in particular the present
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-
nucleoside reverse transcriptase inhibitors other than the present compounds and in
particular commercial non-nucleoside reverse transcriptase inhibitors. The present
compounds also have little or no binding affinity to human o-1 acid glycoprotein;
human o-1 acid glycoprotein does not or only weakly affect the anti HIV activity of the

present compounds.

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
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
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13 February 2006 WD 03/016306 c=0 | C2-6allmyl | /O C-6al}.yl b3-1--b4
birl b4a2+a_2X b\ / Nal_a2b\/) e ONN- a4 ~2)n bifrdpruil 2606

acid -38 COOH | C2-6alkenyl' acid bl b2 b3.1 _ba (RA)mM (XXXVI1) 1:
OCl-6alkyl R )m (R1 =2 aa (XV) (XXXI) Internediates of fornula
(XXXVI ) whevebami6®es 6al kenyl is CH=CH, said internedi at esPCbFPIH8YBpr esent ed
by formula (XXXVIl-a), can be prepared by reacting an internedi ate 5 of
formula (XI-b) with a Wttig or Horrer-E_rmpns reagent of formula (XII"),
wherein Rb represents for exanple (Phenyl)3P - C' or (CH3CH2-O 2P(=0 7,
whi ch can be trasipiabte Coddiasnsawisith fnaPbEpriveaed b Ratéll wih HRREMPAIMS ofithd de, in
the presence of at.suittablga S Iverc’htti, such.§sd f.a_erR;(arH:)Itg te{hrar}l}/drofuran.
O Cl - 6a| y1 l_q)resen mvention, €speciaily con ons assoclated wi ana otner patnogemnic

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

lymphadenopathy (PGL), as well as chronic Central Nervous System diseases caused

5 by retroviruses, such as, for example HIV mediated dementia and multiple sclerosis.

The compounds of the present invention or any subgroup thereof may therefore be used
as medicines against above-mentioned conditions. Said use as a medicine or method of
treatment comprises the administration to HIV-infected subjects of an amount effective
10 to combat the conditions associated with HIV and other pathogenic retroviruses,
especially HIV-1. In particular, the compounds of formula (I) may be used in the
- manufacture of a medicament for the treatment or the prevention of HIV infections.

In view of the utility of the compounds of formula (I), there is provided a method of
15  treating warm-blooded animals, including humans, suffering from or 2 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), 2 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



Rl 1 0=CNA(R2)n bl- "a3+ Rb-H2 ' 1-,% b~ \ | b3-1-bdal_a-C=0 (V)I
nD-Cl-6all,}d (XlI-b) (X11") (XXIX) b3'1--b4 (Ra)m (XXXVII -a)

Internmediates of formula (XXXVII) wherein C2.6al kenyl' is -CI—I:é(R)’CRBQn,Ja%aZP%G
i nternmedi ates being represented by formula (XXXVII-b), can be prepared by
reacting amnwoni@csmedi ate of forrmula (Xl-b) w th NC CH2- Cpe@rebfmdopal | cyl,
In the presence of a suitable base, such as for exanple piperidine, and a
sui tabl e solvent, such as for exanple an _al cohol, e.g. ethanol.
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al l1qui Ations S0 stspenstons, syrups, elix{rs, emulsions tiofl$; or g
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solid carriers such as starches, sugars, kaolin, diluents, lubricants, binders,

disintegrating agents and the like in the case of powders, pills, capsules, and tablets.
Because of their ease in administration, tablets and capsules represent the most
5  advantageous oral dosage unit forms, in which case solid pharmaceutical carriers are

obviously employed. For parenteral compositions, the carrier will usually comprise
sterile water, at least in large part, though other ingredients, for example, to aid
solubility, may be included. Injectable solutions, for example, may be prepared in
which the carrier comprises saline solution, glucose solution or a mixture of saline and

10 glucose solution. Injectable suspensions may also be prepared in which case
appropriate liquid carriers, suspending agents and the like may be employed. Also
included are solid form preparations which are intended to be converted, shortly before
use, to liquid form preparations. In the compositions suitable for percutaneous
administration, the carrier optionally comprises a penetration enhancing agent and/or a

15 suitable wetting agent, optionally combined with suitable additives of any nature in
minor proportions, which additives do not introduce a significant deleterious effect on
the skin. Said additives may facilitate the administration to the skin and/or may be
helpful for preparing the desired compositions. These compositions may be
administered in various ways, e.g., as a transdermal patch, as a spot-on, as an ointment.

20  The compounds of the present invention may also be administered via inhalation or
insufflation by means of methods and formulations employed in the art for
administration via this way. Thus, in general the compounds of the present invention

" may be administered to the lungs in the form of a solution, a suspension or a dry

powder. Anysystem developed for the delivery of solutions, suspensions or dry

25  powders via ora] or nasa] inhalation or insufflation are suitable for the administration of

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 ot-,

30  B-,7y-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 3-CD;
hydroxyCj_galkyl, particularly hydroxyethyl, hydroxy-propyl or hydroxybutyl;
carboxyCq_galkyl, particularly carboxymethyl or carboxy-ethyl; C1-6alkylcarbonyl,

35  particularly acetyl. Especially noteworthy as complexants and/or solubilizers are f-CD,
randomly methylated 3-CD, 2,6-dimethyl-B-CD, 2-hydroxyethyl-3-CD,



C-cl-6al kYl (RA)m (XI-b) (XXXVI I-b) Internediates of fornmula (XXX[V) can
be prepared by reducing an internediate of formula (XXXVIII) i he
presence 132 and a suitable catal yst, such as for exanple pall 2%%8%“8?(2006
charcoal or Raney N ckel, and in the presence of a suitable solvent, such 5
as for exanweomnis®mbcohol, e.g. nethanol and the like. (X{g¥iEPddosit 2 N

al =a2 reduction Jr RLR2Z N4 a\ ~ NI1=-2 (XXXIV) Internedi ates of
formul a (XXXV) can be prepared by reacting an internediate of formula
(VI1-a) in the presence of triphenyl pho¥phine and a suitable solvent, such

as for examgle acetonidt ril hi " 4 NV - - Y.\ a3, iy Nl= - aa .
| M Phi CH)Z( -flyEmf(yﬁtl?yqxltpg&ag?-p%cgo{ypm%a-&D an(i%-)carbo&ymetfiloxy)propyl?fﬁ-dD,
and in particular 2-hydroxypropyl-8-CD (2-HP-f-CD).

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

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

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

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

Other suitable compositions for oral or rectal administration comprise particles
consisting of a solid dispersion comprising a compound of formula (I) and one or more
appropriate pharmaceutically acceptable water-soluble polymers.

20
The term “a solid dispersion” used hereinafter defines a system in a solid state (as
opposed to a liquid or gaseous state) comprising at least two components, in casu the
compound of formula (I) and the water-soluble polymer, wherein one component is

"dispersed more or less evenly throughout the other component or components ( in case

25  additional pharmaceutically acceptable formulating 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, such a
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.



(RA)YM 10 (VIl-a) (XXXV) RL 1 4 (R-k YNN1.? Internediates of formula
(XXXI' X) can be prepared by reacting an internediate of forml mjpggru%tzbogn
internediate of forrmula (11-a) wherein Wo and WL are as defi ned
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appropriate solvent, optionally at elevated temperatures;

b) heating the solution resulting under point a), optionally under vacuum, until the

20  solvent is evaporated. The solution may also be poured onto a large surface so as to
form a thin film, and evaporating the solvent therefrom.

In the spray-drying technique, the two components are also dissolved in an appropriate
solvent and the resulting solution is then sprayed through the nozzle of a spray dryer
25  followed by evaporating the solvent from the resulting droplets at elevated

temperatures.

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.



30 13 February 2006 WD 03/016306 PCT/ PP02/ 08953 -41 The use of protecting
groups is fully described in "Protective Goups in Organic Chem pgmawmoa
edited by J WF McOm e, Plenum Press (1973), and Protective Goups in
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advantageous dissolution properties.

After preparing the solid dispersions as described hereinabove, the obtained products

10  can be optionally milled and sieved.

The solid dispersion product may be milled or ground to particles having a particle size
of less than 600 um, preferably less than 400 pum and most preferably less than 125 pum.

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

-techniques into pharmaceutical dosage forms such as tablets and capsules.

It will be appreciated that a person of skill in the art will be able to optimize the
parameters of the solid dispersion preparation techniques described above, such as the

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

The water-soluble polymers in the particles are polymers that have an apparent
viscosity, when dissolved at 20°C in an aqueous solution at 2 % (w/v), of 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, hydroxyatkyl-
celluloses, hydroxyalkyl alkylcelluloses, carboxyalkylcelluloses, alkali metal salts of
éarboxyalkylcel]uloses,‘ 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. ‘



"1~ b (R4)ma Noxide, a pharmaceutically acceptable addition salt, a
quaternary amne and a 20 stereochem cally isoneric form theregfrepitiry 2006
Rl, R2, R4, X1, m n, -al=a2-a3=a4- and -bl =bs-b3=b4- are as defi ned

her ei nabove for the conpounds of fornula (1). The present invention also
rel ates to woosmpoend of fornula COON | R C2-6al kenyl' NPOU/EPM8SIn bl'1|-, ~
X""~ "T\\~ (XXIX) ~1I\ I x b J=b- 25 (R4). 13 February 2006 WO

03/ 016306 PCT/ EP02/ 08953 -42 a N- oxi de,_43_ pharmaceutically acceptabl e
addition salt, a quaternary am ne and a “stereochemcally isoneric form
thereof, wherein Rl, R2, R4, X1, m n, -al=a2-a3=a4- and -bl=b2-b3=b4- are

as defined ggi ei nabove f or, %hgl? corrEoungs oft fsor r%lf a % .a@d C2- gtal kenyl'
represents C2-8EPkEMIPCSHE P ORAIT Y BHEES fUTE ubly PPTRST AN ° PFRE Hesent
i nventi on al sfthe eghcart-@mntioned pegittes ani distlopatimWVa 97/1898%9L - Bad dyglpddxumsR1
C, -6al kenyl " jNube the pFarmaBeutRAiylactepibleursaBitiihdd arid subtinited HriddeRirins4 3 1=b b
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am ne and® a QISP AR MO RAHUATY O, BF iV YRR OF B PP Y R | R2, R4,
X1, in, n, -atepdbladerpdtiveankereddl=b2-b3=b4- are as defi ned herei nabove for
the conpounds of fornmula (1) and C2-6al kenyl' represents C2-6al kenyl
optionally substitute
P y gllljbstitute cygodextrins which can be used to prepare the above described particles
include polyethers described in U.S. Patent 3,459,731. Further substituted
10  cyclodextrins are ethers wherein the hydrogen of one or more cyclodextrin hydroxy
groups is replaced by Cj_galkyl, hydroxyCi-ealkyl, carboxy-Cj-galkyl or
Cj-6alkyloxycarbonylC]_galkyl or mixed ethers thereof. In particular such substituted
cyclodextrins are ethers wherein the hydrogen of one or more cyclodextrin hydroxy
groups is replaced by Cj.3alkyl, hydroxyC»_galkyl or carboxyCj-2alkyl or more in
15  particular by methyl, ethyl, hydroxyethyl, hydroxypropyl, hydroxybutyl, carboxy-
methyl or carboxyethyl.

Of particular utility are the B-cyclodextrin ethers, e.g. dimethyl-B-cyclodextrin as
described in Drugs of the Future, Vol. 9, No. 8, p. 577-578 by M. Nogradi (1984) and
20  polyethers, e.g. hydroxypropyl -cyclodextrin and hydroxyethy! B-cyclodextrin, being
examples. Such an alkyl ether may be a methyl ether with a degree of substitution of
about 0.125 to 3, e.g. about 0.3 to 2. Such a hydroxypropyl cyclodextrin may for
example be formed from the reaction between f-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 (¥) 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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comer ci al  Nafs Byt QPRSI Enth RVEY ®FotiAAShE hidfcARAt b pRAdhRtuticdine pr esent
compositions in unit dosage form for ease of administration and uniformity of dosage.
Unit dosage form as used herein refers to physically discrete units suitable as unitary
dosages, each unit containing a predetermined quantity of active ingredient calculated

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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of the utili E}% tc TR A gflusann Vir: ls antnl# ]fruﬁu omodﬁelatofss dDr OV' de or & met hod
of 15 treati egap\?\%tF BT 00 animar g, |ng aans Csuf ferhg from or a
met hod of pr wdreeimpyt Vfa‘ﬁtﬂtﬂfeédeé‘Fﬁ W@SO benmd;@!pmgvrwummnanpwsthffer from

viral infgctbasproppsfee b@zln{syoﬂ thdpreldnti6e bf \@RBinfeoabkt. MBE b&@exﬁ&ffﬁ;ﬁduﬁ@ﬁ t he
admi ni strati OnPle ged?ﬁgg)cc%es\én% meél’?occiln% I%rottec%tn!’ ﬁn@iiw&a]saagalggt f"rgltm e armunt of a

conmpound of f geicar’ acce Spt abl e
addi ti on sal pverainq&fatl@adrpamﬂ vince The campryads IBP)ebCZ@llﬁ‘?b@Flébﬂ@ WIT’@S form
t hereof, to ‘Amﬁdahimh@ald@getﬁdﬂ iwifBlother Edpgdoualdsng thsimmasion thegahasamiothdivent i on

al o br ovi dog. QMRS SRk HhSALE Wy 1J @b LSS L ion SOMRELSI 10 2

t herapeutica
phar macef | calamsynnte@elplmhmrémcva?qmeér Tblrs th:iemcfémt COIEE}OUF%m@)Ohiﬁdeof t he

present i n}/eﬂﬁﬂh@ﬂm(ﬁ{acamﬁtalgkhbgdpﬁuﬁ aujmeﬁregéonnamobﬂlyfe@fpmyb@treﬁccm@taadvarl ous
phar maceut | C%{hﬁm?&e’}léd in @Qx&%&gﬁh{fﬁ%ﬁ\%’%ﬁ%‘dr{g?c?ﬁr%tecﬁ%dll 111%8& L35 e

conposi tions usua enﬁ?oyed for
systenlcalIyex%ﬁ%$m$%@kmﬁﬁﬁE@N95§HVT6aﬁK@pare t he pharnaceutlcal
conpositions of this invention, an 30 effective amount of the particul ar

conpound,. 0 f Lent is
co%| ﬁe 23 npk'ls% nalL é!mtlgat?o‘ﬂ%k b %ﬁr&%‘vﬁal cﬁﬁapl:)%l?éﬂ%l FgoT;?o%Bg é@@h@%%@k& !
be used as a medicine. Thus the present 1nvent1on 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; ddl), 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-6H-dipyrido-



carrier, which carrier may take a wide variety of fornms depending on the
formof preparation desired for adm nistration. These pharnace {S.F ﬁ 06
conpositions are desirable in unitary dosage form suitable, parti & rIUQFyI%P,
for adm nistration orally, 35 rectally, percutaneously, or by parenteral
injection. Kepopnadwpl e, in preparing the conpositions inpefradpodasage form
any of the usual pharmaceutical nedia may be enployed such as, for. exanple,
water, glycols, oils, alcohols and the |ike in the case of 13 February 2006
WO 03/ 016306 PCT/ EP02/ 08953 -45 or al | i-8fri d pr epar ations such as

suspensi ons, URS,: I rriers
such as star é%i’{; 93 jl'rl %dlﬁzegf g%ne ?ﬂ’gﬁ??%dli%ﬁ Qﬁ?@ IQ%TN'? 159 ai?

di si ntegrat i ﬁglﬁgm@hamle reers¢ trkrécrnmase h?éllhl@ésee@f temfmﬂemsithqﬂﬂfel, s, capsul es,

and tabl tet fh corBRmAGSE ugaf T]@@(téuaﬁ?&&ﬂnﬂazgﬂms mjﬁm a} b&ﬂodlmplh@@amwle capsul es
represen e S adva eous 0 case
soloi d phar m@@%ﬁol}%}rty}i’:eaer*? Qé glloﬁ) f%gvt%}{@@ %Qﬂe‘g(ﬁﬁ‘ﬂ%ﬁ'ﬁ?ﬂ@r al

conposi t i dns jmitlére-[dArl-k#l Albentodiazerind- Y1 Hptpeies eompiupds dfshevat er, at | east in

l'arge part, Ghoyg.ofiies Heﬂglraneéit'aﬁmteﬁt d o8, cﬁ{@ﬁiﬁ&@heﬁ;@)aﬁhﬁh z%c&lubl lity, may
be i ncl uded. E}&%ect abl e sol re ared in which

the carrier PInZene-age 8%?1111‘%“1‘1@95%&5“?&%‘@“% feing. %R e4r e of
sal i ne and 1UAGlinkibises,sq@. RO-DA333, nj RIEY aﬂnﬁlntomsrpcbmsﬂlhﬂsarme mhidbgote prepared

IITQ. WB:ECQ casg . ARARIRPRLitALR, sh&lﬂﬁﬁlrgéglgél% f(;l?m aﬂ%érévl?”d ;:‘g like
[ n%/ended 0 %B&‘cbﬁvg}v{seg&@ﬁqﬁgﬂ% pRd iy 1kes fision lg?igf‘?r&lﬁ?d% Bg&ﬁ’é]r ations.

I n the conpotielikasXGRY teatyiter eﬁlmgomas clgt ANED3300 adithalilst, ivhtbitors,of thee carri er
optionally CompihieesednRRBEIL Al B-EHIRRGDAR ﬁﬂﬁﬂgrsa@?/ta{ofcﬁur]aﬁd gidi tabl e

wetting agen t1 onal n UI t ab ives of any nature in
m nor propor{q(eoﬁ onuglepH r&é‘{ﬁmts U‘gg’ltﬁlﬁ b1 ) yiirﬁf‘}“ﬂ%@g eqni fi cant
del eterious effect on the skin. Said additives may facilitate the

L2 e AL B LA an il o o
as a tr ansde‘r”H’éHl tangst gﬁpp §e‘§m§b’6fhe Hﬁaﬁ‘g’scyﬁﬂf’ Hieﬁ “C ‘?f?c‘l‘%éheé% mpounds of
t he present campentds@an hapotehtsiedh Comtimationstherpids a8 drsdribd hlzntve exeror

insufflati Onsﬁa’rgﬁﬁégﬁec?fn lﬂﬁbﬁﬂ 31 héé?{oﬁ%@éu'sé)&éh @%ﬁ&%ﬁ%ﬂ}fe the art for
adm nistration via th

us al t ounds f t he present
i nvention nﬁ‘i?“bﬂ)r@“%ﬁ‘ftﬁf’%f‘glrf@ff"f ﬂfetolﬁBI‘]gEFrP jcato- Bﬁ‘% g&ﬁ?@fco W3 on, a
suspensi 20 omayredude thqpdnseiger of aAmen syrseivneicanttrepedral agent Weickdebulibe y of

sol uti ons, Sféﬁ\ﬁlf'e'asfb%sﬂéd méﬂp&%c Bpﬁftgﬁ{yﬁct{& QY & cog{paf&asélvhénnﬂalaaédton or
insufflation, are suit m ni stration of resent —conpounds.

To aid sol ublslaﬁwl%?re‘f?‘f@ IB?J‘?PE}WP@I S Bﬁfse FOPRDFTLPnE may "’éjHF‘T %ft?fp”é‘”laF‘FgI ®di ent s,
e.g. cycl odssdeffents of penyeireonalnsingekmd -retrovidakbthempywhild na mgerfefipp mit theat e

cycl odext ri ngyiafifi &tivitg 8f thd awean %Qe@%&hﬁﬂl&ﬁ 1&fuc@fa$1@1{tﬁl nelidncerh ethers

t her eof erein one r ox ups .o e an dro | ucose

et S S0 Sl PG BleRL S8t ahSite e B YR G e SRBHIBR) e P

met hyl , et hymayalsd inoprsopld effieacy of tha cugeritipnateagkivt| vetheut lh@e@mg the

hydr oxyCl baddkyttated@kitirgul arly hydroxyet hyl, hydroxy-propyl or hydroxybutyl;

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

d - 6al kyl car bonyl
~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).



35 particularly acetyl. Especially noteworthy as conpl exants and/ or
solubilizers are f3-CD, randomy nethylated (3-CD, 2, 6-di rreth1 5&%%2006
2- hydr oxyet hyl - (3-CD, 13 February 2006 WO 03/016306 PCTI EP02/ 083 I

2- hydr oxyet hyl - (3-CD, 2- hydroxypropyl -(3-CD and

( 2- car boxymatwohoxyppr opyl - (3-CD, and in particul ar 2-hydr egypr@pydss (3- CD
(2-HP-(3-CD). The term m xed et her denotes cycl odextrin derivatives wherein
at least two 5 cyclodextrin hydroxy groups are etherified with different
groups such as, for exanple, hydroxy-rﬁ‘ pyl and hydroxyet hyl. The average
nol ar substitution (MS.) is used as a neasure of the average nunber of

nol es of al koxy units per nole of anhydrogl ucqose. The average substitution
degree 10 (Mdopeh ’é‘f‘éreée“ﬁ gverfiondoeisess® theisef TEPreSel<PmPOIa ity dr oxyl s per
anhydr ogl ucogeveuting or treﬂ'ﬂhfg Hﬂ\&nfeaﬁdls[thpre\zait bempandbeayigtebduseeds by vari ous

anal ytical te M4 t s JTES S
spect r onet rs@g@% rgldgezlt rare spec(?ér%osggrf?)ﬂ)‘%l E%%\%{e&g% chgngsn for

t echni que ,gatgllYler?ﬁt%lyﬂéﬁﬂflﬁféFE‘H% val ues may be obtai ned for one gi ven
cycl odextrin derivative. Pref erably, as nmeasured by nass spectronetry, the
15 MS. ran 0.125 to 3. Ot her
sui tabl e cogﬁ%’sf? lc?ﬁ}ln‘(ge% les gteg@e(raeté E]IStréat%tnhlf" aeg?'ﬁ%‘{egtﬁr)@corrprr se particles
consi sting Of* talpag sper5| on conprising a conpound of formula (1) and
one or nore Ijra@ﬂaﬁﬁb@r‘imﬂe ipaefin¥a ae NN-EiMdiny 1B eeREE YDEPEVAL éfine@ksibl € pol ymers.
20 The 81 M ailghiSh bl SReESL UM MSeLREINAN! el Lgha syt em I n @
solid staten% W P I qui s rrsr ng at | east
two conponeny.&-dimgt Ela%ﬁmlﬁ‘e “DMﬁﬁJdérﬁGfH@ﬂ ag élmﬁhyaﬁutffﬂ)ld%r‘f@ 16s defined - sol ubl e

rto?]l yrrﬂ] Wh es @lirfietiy) €theQ MY tis d&xnc@hs&ﬂ%ﬂﬁ:@t@mn‘fﬂl@@?ﬁs de@iiﬁ&d %venl y t Pr OUPPOUt
e otnher C Il onal pharnmaceuti cally
W@u{hﬁﬂh HOTmEd) %ﬁ%rﬁetﬂ¥1gl f@?o}gan%ﬁl .

accept abl e for ng ag I'h t he art, are included,
such as plasticizers, preservatives and the |ike). Wen said dispersion of

t he corrp1c5nenAsPrie@rﬂUﬁbf&]haiteﬁnhaa&wj@mdds chenically and physically uniform
or honogenous throughout or consists of one phase as defrned in

t her no- dynanixempleshibh a  solid dispersion will be called "a solid sol ution"
Sol i d sol utifnmeardpaRii®d srihRendisi cal 30 sygtens because the conponents
therein are usually readily bioavailable to t organi snms to which they are
adm ni stered. This advantage can probabl y pE al ned by the ease with

whi ch said solid solutions can formlr | sgluti oAs when contacted with a
liquid nediu u s the i nt est | Juices ase of dissolution
may be attrl @gngtmqt])e %ﬁ#‘ﬁa Yisg g - lt"ﬂ@ ‘?éWWWd#RPE‘e%@H@rQQ required for
di ssol uti on difmethjlgheds!)-doMponamlmethrwmidensdd (0@0ED mot)iimTHFL20 m‘s)smﬂduan t hat
required forn]igy. dhe iR st‘i’rfred & OTPO R HoSmih iR MiEnChyIRa &) be

m4$r ocr yZ%t alrlmjx?uer'\e of%Mlg ((P Bl?SS mol) T ll-:[l? PZ{O n?]r) ¥va§ gr%ed dropw?s:é/ lil'een%())(Gur PCT/ EPO2/ 08953
stirred at - '

-70°C for 2 hours, then brought to 0°C, poured out into H,O and extracted with ethyl
acetate. The organic layer was separated, dried (MgSQ,), filtered and the solvent was

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

25 A mixture of diethyl (cyanomethyl)phosphonate (0.0037 mol) in THF (10 ml) was
cooled to 5°C under N3 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



The term"a solid dispersion” also conprises dispersions which are | ess
honmpbgenous  throughout than solid solutions. Such dispersions ar, ﬁF@Bﬂm 5006
chem cally and physically wuniformthroughout or conprise nore t &
phase. For exanple, the term"a solid dispersion” also relates to a system
havi ng domaiwe opuicsweal | regi ons wherein 5 anor phous, m cr eomEphadsbizne or
crystalline conpound of forrmula (1), or anorphous, mcrocrystalline or
crystalline water-sol uble polymer, or both are dispersed nore or |ess
evenly in another phase conprising wat er? soluble pol ymer, or conpound of

formila (1), ,ﬁtmosa%'esttr&%ﬁt UILEURGE Slotlc FREPOUNRed MBS, and

wat er - sol ubl e pol yner omal ns are re In the sol 1 d di spersion
di sti ncti vel yili§Ediaad theysolvent v evapRiaisde Xje! C%ég%%g @Oo@hﬁﬁ iptefpedigie & and evenl y
and random y cdl'ﬂlbrplrdpd_taﬁdn bhinegdoisd 3 t he sol t} d dispersiqp. Various _
techni ques exi g h B%{%%I ng solid di sperg ons i ncl udi Ny m(lt_-ext rusion,
spray-drying an |on evaporation. 15 y

conprises the foIIovvl ng steps : a) dissolving the conpound of fornula (1)
and the water-soluble polynmer in an appr | ate sol ve optionally at

el evated tenperatures; b) heating the sotttio i der point a),
optionally under vacuum wuntil the 20 solwgnt is evaponated. The sol ution
may al so be poured onto a | arge surface |;§ermeQ§et° for'ntt a tth2| n film and
evaporating the solvent therefrom In_t i ng°TERHA the two
conponent s aremiiteE OEIF%%F@‘@Ezl(%oé%mabﬁ?‘?)%?&&(@”%‘?lkﬂéﬁ'fhaaﬂdlﬁh@l} esul ting
solution is twaestisalr avecxbd fad ghhblre, thdzohed@ht atcHKHCay seluyiet (1026irf ol | owed by
evaporat! 59 g Saldihadd 0 SRl Shbldhe @tmatsetegarﬁtq %@y@tgb %. ns s the

t enper at ur es or preparl

mel t - ext r usi @rllte{ifiéﬁ‘é%‘ SO]&’%‘H}%‘P %Yaﬁgraquemedlet”éﬂﬁ B¢ weeppstallized from WBE. ng a
conpound of fIhe prachpitate )waad fitleradoff pid Oadl tieldv@as gr(é%pdfuhéxmeﬁmteyzmrl‘he b)
optionally bl i i eating and
conmpoundi ng tﬁtpﬂé ggs?églg%rﬁa%ganﬁeéeﬁggﬁgﬁwne o tai ns(grg)c(’Ir H’Ee?macg%l%&s melt, d)
forcing the thus obtained nelt through one or nore nozzles; and 35 e)

cool i ng tthe rletnativdl}, 1hthmﬂeﬁia'teCH \i/:itmso plé})aﬁﬂbals fidtows2006 WO 03/ 016306

PCTI EP02/ 08953 4 o4fhulhSs t@rog;q‘m i YEEhdhine SACHIAa BE slotrer pr et ed

broadly. These eat fation froma soli statetoa
liquid stat eSOCBEfP aé%t?feaFE%re?cé‘P’éF"’EtBreaWEtSll‘ﬁli’fétnfi‘i’rdt‘fmg?’batﬁlo@h&éesi Sfate or a
rubbery st at enoisred palladiuincdn dhircot (PdE DI )antl 61 .4anief eayipnindatvaoiddete m xture

to get enbedded,dipis Afnl 35 ﬂ%%f@@%%sdr&h%vgﬂﬁhpt Rk codifigRAfpE Ul ar 5

cases, one component v 5\/%? er conpone dissolve in
the melt 1t hifRReEHEAY> hoidairereian O- il HHV-desthlaseiemids “i?'é? ddedr 1P sol i d

sol uti on havirdagtioramlizaunt agehltsedioves Diaalite @nd medﬂ'er tasegashed 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 1,251 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.



After preparing the solid dispersions as described hereinabove, the obtained
products 10 can be optionally nulled and sieved. The solid di speesiQfty 2006
product may be mlled or ground to particles having a particle size of less
than 600 gm preferably less than 400 gm and nost preferably | ess than 125
gm 15 The peo®ti/obms prepared as descri bed herei nabove camcCtrimeer/isess

formul ated by conventional techniques into pharmaceutical dosage fornms such
as tablets and capsules. It will be appreciated that a person of skill in
the art will be able to optim ze the p’g ameters of the solid dispersion

preparation tRehRLAKESEIS5S biBREd AIBNGys :Such as the 20 nost appropriate

sol vent, the working tenperature he kind of apparatus being used, the
rate of spraﬁ‘%ﬁ?ﬁ%@’é&éﬁﬁ?‘?ﬁdmi rate in the melt-extruder .The

wat er - sol ubl e poliyr FEY N ™ he particles are polyners that have an apparent
viscosity, whe rssol ved at 20C in an aqueous solution at 2 % (wv), of 1
to 5000 25 nPa. re preferably of 1 to 700 nPa.s, and nost preferred of 1
to 100 nPa. s. anpl e, suitable water-soluble polyners include

al kyl cel | ul oses, |hydroxyal kyl - cel | ul oses, hydroxyal kyl al kyl cel | ul oses,

car boxyal kyl cel | Ofoses, alkali metal salts of car boxyal kyl cel | ul oses,

car boxyal kyl al kyl cel | ul oses, carboxyal kyl cel | ul ose esters, starches,
pectines, chiti %team%ﬁéé?) di -, oligo- and pol ysaccharides such as

trehal ose, 30Gn 24 & Mefonasledd! wal digblivedBO@L (BNEmMaWPRbETRSA6L S t her eof

Co e AN RSP bl SRR, 2P (PP o UL, SR uer
pol yrret hacr y1©-& eqoil #és(mgthylpbenydiphesphineanslol. 52 gref Matdigthgebanaginso | Bger s,

pol yvi nyl al cafiguse Wwalpyred Wil fol 10daiAetes SRIGEBIENight 4090 YU TH mixtue! | done
Wi th vinyl a%% itl fed &Rhn?%dq 1%1& {zfo n&lﬁ)%ne%&l ch.!: r\‘iyal ﬁeld%thoslatu?ﬂgd a%?o S
pol yvi nyl pyrrol i done, polya fPe e~ Ox1 des " and copol'yrmers of ethyl ene oxide
and propyl eARHEQ: delutiqy, drieq (satgNofgh Ha:SOe) and|fdtefsd| he padvent wang/@p@sodr opy|

et hyl celloul as@se rebfub ol stated in Gioprofethdt li6368 bPEllaERN2YRRITF1-49 Al so one
or nore cycl ?pgeﬂ(oﬁ]lop%g%ggd&& &gd as water soluble polymer in the
preparation “oOf e above-nentioned particles as is disclosed in WO

97/ 18839. SaivdPrepapitaet in¢mmediaieic@Eyde t he pharmaceutical |y acceptabl e
unsubstituted an§PEHStituted cycl odextrins 5 known in the art, nore
particularly a, 4
derivatives thg

Substituted cycl odextrins which can be used to prepare
t he above dese particles include polyethers described in U S. Patent
3,459, 731. Further substituted 10 cycl odextrins are ethers wherein the
hydr ogen of one % mor e cycl odextrin hydroxy groups is replaced by
A _6al kyl, hydroxyd - (al kyl, carboxy-Cl _6al kyl or ‘
G - 6a] kyl oxycar BsHyerRE- @aﬂlﬂkyl or mxed ethers thereof. In particular such
S ublst :j t ui ed Pﬁ)ﬂgi QX WEd db3lcarC0'RE Jﬂfalrseo m§q%.%5 %uﬁélp?mmléfneﬁi@age zhf(Egégﬁz Olr y rrFr e
cycl odextrin r roups s replace a ._hydr oxy! al kyl or
car boxyCL? 2alaf¥%//e X g\?%ﬁ%(%@miu%s’ltge f)oéﬁ)‘r %%f A g{oﬁwﬁ% 18{"1'1‘3//'? wa RS xy et hyl |
hydr oxypr opy loyerhigltrab 2§ Bfeit Yhe mixaurd yrsaddeddiepivisg fo Bl \gésdpyepy! 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  Na;SOy) and filtered. The solvent was evaporated. Yield : 380 mg (84 %) of

intermediate 3 (E).

d) The preparation of intermediate 4
HZ Br

N&E=Q



O particular utility are the (3-cyclodextrin ethers, e.g.

di met hyl - (3-cycl odextrin as described in Drugs of the Fut ure,

8, p. 577-578 by M Nogradi (1984) and 20 pol yethers, e.qg. ydr?)égli:/%brrga?;%%
0-cycl odextrin and hydroxyet hyl (3-cyclodextrin, being exanpl es. Such an

al kyl et her wawys/dagsog nethyl ether with a degree of substi pgvieeeds3 about
0.125 to 3, e.g. about 0.3 to 2. Such a hydroxypropyl cyclodextrin may for
exanple be forned fromthe reaction between (3-cyclodextrin an propyl ene

oxi de and nmay have a M vaI ue of about-¥:125 to 10, e.g. about 0.3 to 3. 25

Aot her type ofSuRstit, 8y“%8§ LD SO B e e

rati o of the conpound yrrer may vary
widely. For &WHEpDiteS rcam (6102411119 0vas@ddagsiop Iyreljpe BeX a5 34 é@TedI #tefesting
rati os of the&o3® Iﬁfmma@lpaﬁire@Butflmrormzlcaar(dle)ma:\/ﬁrwmy@h}md@xdter Mhe bigagie 1dye;om about

110,10 10710 Mot rca IhSEPELLN0LRLLOPMRRAE MR dhRLO S/ 1. 1L Iy

further be convenl ant in the form
of nanopat i everprated- dhe resigee @.058er 82%) werdmtified bia@%wmeaoraﬁogrh@ywprf ace

thereof in a@ﬂﬁ& oar(auait c?bﬁf)ﬁéxﬁh@éth TtARethi8] T/, N5-a0uES. TREHurY GactitRs dgR particle
size of |ess t dhangﬁﬂ‘}s? rft Wasgm?o{azu({ g{ae?(ﬁﬂqplo |tg1gnsedl%¥e believed to
Ica e

i ncl ude thosé® FEEES A%he conpound of-
formula (1) tE*tam R At chem caI l'y bond to said conpound. 13 February 2006
WO 03/ 016306 53 50 S tabl e surface nodi fiers can preferably be
sel ect ed frorﬂhﬁﬁfmﬁfaﬁ?rb%fﬁ?t r gani Osphaf maceuti cal exci pi ents. Such
exci pi ents include various pol yrrers | ow mm| ecul ar wei ght ol i goners,

nat ural products and surfactants. Preferrsurface nodi fiers include 5

noni oni ¢ and anionic surfactants. Yet anotffercai nteresting way of fornulating
t he conpounds of fornmula (I) involves a phlarnmaceutical conposition whereby

;BSl ;:”orr]rgoundq ~@ord- wgaﬂéigwézl% df%'h@ 0.08000903L &ded 2t 607y B ORA - 6 @%ﬁlﬁnge;lsefigldng
a conpost?i o?? WFQ‘} epZgie U eetﬁﬁddjgsg%ﬁ%gg‘%@@é@l)dﬂﬁﬁpﬁoﬁ suitabl e
for prepari ng’hphaxtmecessinel andosfaged Slowips KbOP; Hl%vasatidediTht naxtuemwasSai d
ﬁsg?g pﬁ?ﬂ“é' %%trﬂ:téae\m}f@ﬂ{zdf %@Qﬁr‘ém@ﬁ% ?p\?%s;e'v%lrat&f)ﬁ“ﬁe rﬁedﬁé@td J}g’slfafs'yl mof a
seal - coati ng PB’&{}%{% Cf@‘%@é Ypea |°[V8rb91ﬂé°airég]r(a]ﬂl‘é‘@ (S g?‘iﬁag%’tmct#élsbeads are
mani f ol d, pr d9¥i48pnh).tThatpusdiadtionyerees ¢alestedanal theheolveaicwastev apmirdtgd. ¥eadépt abl e and

have app§9pr|5&t§0ghma@g}ﬁg @n4). firmess. Exanples of such materials are
pol ymers, inorgani c substances, organic substances, and saccharides and

derivatives EhemplfA2 20 It is especi al ly advant ageous to fornulate the

af orenment i ong( dmg(tg,g i or ease of
adm ni stratign _and unj Llcﬁﬁ}ldro 2%3'8%:%&1&19&]%45%1 gégé%@@\lggﬁ%ﬁsléd herein
refers to phySdal p?ﬂm‘%séltlgf%a‘&ﬂﬂeﬂg"@lﬁnfi%fbﬁ%onafé’r dhmigey. Tho€ag8 each unit
cont ai ni ng anpx@ceysshiwkepbugedborto 750 of icelekiey; @nd thg sddi esstsepadtalibyat ed

20 filtration. The solid was suspended in 500 ml 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 m] 2-propanone, and 1000 m] 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
7 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

/

>_// -



25 to produce the desired therapeutic effect in association with the

requi red pharmaceutical carrier. Exanples of such unit dosage 1f3)p555$uﬁ§,e006
tablets (including scored or coated tablets), capsules, pills, powder
packets, wafers, suppositories, injectable solutions or suspensi ons and the
l'i ke, and sag]eg]at,asd mul tiples thereof. 30 Those of skill PCWEPR®84B eat nent
of HIV-infection could determ ne the,effecti ve daily anpunt fromthe test
results presented here. In general it §7contenpl ated that an effective
daily amount would be from0.01 ng/kg to 50 ng/ kg body weight, nore

preferably thﬁLﬂObZﬁEﬁd?ﬂwﬁs%d&Qﬂ Wik Azcrﬁtvcwehemtureloffzvnwbrtaaomr opriate to

appropri ot e STRIEE R a’g)%%aft%‘{%‘{? b e B R

formul at ed aglownThe nboeagevafs etimesl, at -308C fed@mphées, dentenled tng7d°Ct & salﬂméh ng, and

in particul apsb i 059%! VTl S@Eiﬂ)e\%{s ad&&rTﬁgﬁn&tlﬁ@%%n%@B{n 13
February 2006 %\S é 630 PCT/ gg% % act d d
f requency” of - HUkitAs <heust-ithsh bpigati r?OPW Ob%iP'lo aq eiﬁtﬁa}‘ff? Forml a

(1) used, th&hparganicldyar weosegirsted dribe(Migh Q) .déteed, and the seleers miat y of t he
condi tion b%bd};‘&rattéde%@fémdw ﬁﬁg%as W@é&tbﬁﬁﬁn&%ﬁkogﬁé&? beRlsineppdi tion of

the particul ar, "pat dicati individ may be
taking, as i§ CH@F@EMQHWQE 99@4’? wpg o ?‘"t“c’“ﬁ:‘ﬁ?rf'ﬁ%ueﬁﬁﬁé‘“

evi dent t hat tlzasolyestf Wasctvapweateth iFragti@nbuyi¢ld mhyS god inteveediedt 60B8%).ncr eased
dependi ng onyf Aget, Qﬁﬂér?oﬂﬁteﬁﬁk%m&erﬁat ed subject and/or depending on the
eval uation of the physician prescribing the c of the instant
invention. The effective daily anount nan \ oned herei nabove are

t herefore only guidelines and 10 are not/ T nt ed fo linit the scope or use

of the i [lW em[‘n%)@— - n%ﬁnxgg r}eth)ElThe eﬁ(b%?&? ﬁleﬁa eu(?(p 9 at rgomfgrﬁprélflatlgrﬁ{ 1;2 can be

used al one or agent

anti-virals, S%iﬁwrb@fdtﬂiewdlqt?rﬁ{ﬂﬂ%@)wl)aﬂ @HSCbI{ZQﬂQBCm@‘l (051193 med) VY-'ﬂ\Seat ment of
viral infectagama poﬁizﬁwlmahﬁarmamedd alrong t@ﬁpekamreamlgm thewfiNdrédr 15

ot her pr Ophylo\afgrffleﬁ:te agg Qvtss%led %na‘c?ﬁcp rﬁ}/eeo? amcri n%r w\alll'f %gscl];ed tE%t t‘8n§00/% The

present conpounds vacci nes a pr ot ec

i ndi vi dual s &eparatesk dwdr(MoS%T ateredand thegadyens yaesvapdiated Yp@ﬁi lodg é@o%)m The
conpoundss mayf heer@ed@heyed i n such vaccines either alone or together with

ot her conpoun v together wth other anti-viral agents
in a manner cgrs%? eéggtaéoné}hgttc%neggtgﬁr/entl on Y+ zation of reverse 20
transcriptase inhibitors in vaccines. THUsy present conpounds nay be
conbi ned with pharnaceutically acceptabl e/adj uvants conventionally errpl oyed

in vacci nes %ﬂ%l ,]@gg}me%;,g&gt% )g(?odlg‘?.?dﬂ%in%%n&?a(b 0¥7 %H)%%théﬁ%l @ﬁ?@?&% ection.

pr otect indivi S over an
25 Al so, thestéwifandaeiivgd sveraighteppuradeut Ha Haid r@@#ﬁwlﬁhgﬂéﬂd@}ﬁp%nd of
fornmula (1) QaeorghsicketwaSseparited] daéd@1gSTUNSiltedeh @ndthe s@vdnt wayventi on al so

relates to a.praduct Yfe@@toagltry@g%)((fahelanéa%@g) ound of fornula (1), and (b)

anot her anti re rovira DI ned _preparation for
si nul t aneousd @éﬂ’&rpa?@mdfm§@éﬂf€ﬂftdﬂaa‘f9use in anti -1 UVstreatment. The
different drugs may be conbined in a singlefprep rafl ogether with
pharmaceutically 30 acceptable carriersS ot hef™ an ovi ral conpounds
may be known antiretroviral 0

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;OH. The organic layer
was separated, dried (MgSQO,), 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  CH,Cl/CH3OH 98.5/1.5; 15-40um). The pure fractions were collected and the solvent
was evaporated. Yield: 0.21 g of intermediate 9.




conpounds such as suram ne, pentam dine, thynopentin, castanosperm ne,
dextran (dextran sulfate), foscarnet-sodium (trisodium phosphorltg),:]‘E,erug}%;é%'6
nucl eosi de reverse transcriptase inhibitors, e.g. zidovudine

(3'-azido- 3" -deoxyt hym di ne, AZT), didanosine (2', 3" -di deoxyinosine; ddl),
zal ci t abi ne wdndaelogcyti di ne, ddC) or 35 | am vudi ne PCT/EP02/08953

(2' -3 -dideoxy-3'-thiacytidine, 3TC, st avudi ne (2', 3" -didehydro-3'-

deoxyt hym di ne, d4T), abacavir and the | non- nucl eosi de reverse
transcriptase inhibitors such as nevi r§%| ne

(11-cycl opropy 11-di h 6H- d| p |do 13 February 2006 WO

03/ 016306 P rzéﬁg‘f “F@%%&% )é{ i agepi n- 6 one) ,

ef avirenz, del avirdi ne, TI\/C- 120, TMC- 125 an e[u@e sphonat e reverse
transcri ptase inhibitors, e.g. tenofovi o nounds of the

TI BO (tetrahydro-im dazo[4 5,1 jKk][1, 4] -bgnzodi azepi ne- 2(1H) -%ne and

t hi one) -type

(9) 8- enl of o 4B 9 PisppeiaPb L0 naral ind dnemmsdiars S (orepapsagsyiine

i m dazo- [ 4, 5A8) (4425 1ma) iGN dPep) wes Pifredpt 10376 thep beangpiommetsn of t he a- APA

((x-anilino Eﬂﬂ%ﬁturé‘%& RAB&EIhd ﬁfr@&&ﬁa‘[&lwaﬁ{vz{sﬁe’d Rith DIPD eYdnanvRRl 8.4.¢6- di -
; inhibitors of trans-activating

chl orobenzene: acet a t e li

proteins, sufh™F Ene"’[fp?{?g?%l Yitors, e.g. RO5-3335 or REV inhibitors, and
the |i ke; pr St3ale prepaiabon @ﬁlstenee@teii(hdl navir, Sri tlonaw ﬁ saqui navi r,

| opi navir (ABT-378), nelfinavir, anprenavir, BMS- 232632, VX-175
and the |ike; fusioninhibitors e.g. T2 t i ke; CXCR4
receptor antagonists, e.g. ANM 3100 and the I|ke |n ibitors Nthe vi ral

i nt egrase; nucl eoti de | i ke reverse transcri tase i nhi bitors, t enof ovi r.
and the  Bi keé mRBROARBEpGRIE B S SEa ] B ErAS 876p- 44%9(9%%1)% and t he
i ke. 15 By aﬂﬂmmnﬁécﬁﬁteﬂg)réﬂsmemmugdﬁAZ)f(OIOh% popsent i nvention w th other

anti-viral agenig.pobiiekybahoelo i LELRRL LHERES, Thbhemdhbabed biie, vl e

the therapeufic ounds can nmbi nati on
therapi es asHeHe prbertaged dresdipes vath HOregim Tge étﬂa%tlaﬁehwi*snhl biting HV
replicati on bspaatdediaiqMgSOnpingsad amifthd doévencoaddvapdrated Thetraidon (1 i f f er ent

site of ?JV (v%?}édrﬁf%'bg@olum%gxl% % apfy Vs &9@%@3&1&&9%\%%@ fse%iﬂb%% the

dosage o n conventi gn -retrovira

requi r ed for%&oé@%t%dveferf@t aﬁs%tﬁlt dhegio! VﬁFtd’bar?ﬁV%RPE%d effleck7 a5t adhbared to
when that ageRtF2was tdenmupisdiethelktss Tae propitaevapfilterth effend didal. Nixld:ons may

reduce or el hkBaF 6 dNEdiasi38€1 ects of conventional single anti-retroviral
t herapy while ng fnnter%heeirl n§t;va\n%){h the anti-viral activity of the agents.

These conbi n&tl) Jﬁgpteé’ﬁﬁ%@?fd gdigte Iff resista ctho 25 isingl e agent
t her api es, while mnimzing any associ ateg t f It%‘ninatl ons nmay

al so increase the efficacy of the convengt ncreasi ng the
associated toxicity. The conpounds of the present |nvent|on may Vml so be

adm nistered_in (?)no‘ﬁ)pnatl on éﬁ&‘ i?ormdul ating agent s, e.g.
| evani sol e, PrBYi hawoD grasiad rPQﬁlOQYVﬁFté At 18 ATERGHE OfARIETIEIE Y i nt er f er on
al pha, i bf er [(QOOL mad), inrthtuim] dhimbexnderkdé floal The mikitert ek diirddd 0647 foadrat e, t unor
”gg{ (t)ISIOEaI gch&fp oﬁfé'dtoh%‘rpi@@am&érlﬁi \Léftlg@ @i”tﬁh@bfgtahlﬁaye?wgs seré?ﬁgﬁs ?mg?nl zg
[ [ i i v [
donepezi | , gg‘f‘m n)e E‘hrﬁgtaﬂ‘e fe; Sﬁ]gcntf(f Va@ﬂ’?f‘?ﬁe?hebrf’ﬁg%e@g D&% nemant i ne
to - 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,
| L\( @\
~N
N
OH

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

fesv g

(mtennedtate 31) (prepared according to A4a) (0.0029 mol) in



35 prevent or conbat infection and di seases or synptons of diseases
associated with HV infections, such as AIDS and ARC, e.qg. de{®pibraaryR006
conmpound of forrmula (1) can also be conbined with another conpound o
formula (1).. 13 February 2006 WD 03/016306 PCT/ EPO2/ 08953 -53 Al though the
present i nwephsmmsdsocuses on the use of the present conpoRGTHRPOL/ERISI
preventing or treating H YV infections, the present conpounds nay al so be
used as inhibitory agents for other \/i_g_ses whi ch depend on simlar reverse
transcriptases for 5 obligatory eventsin their life cycle. The follow ng
exarrp:_gs ar eTHR{(Englg dnded N}, ﬂbwffﬂe&hﬁtdrhezapiéﬁﬁeﬁﬁ—78‘r(§'/ﬁiﬂtlb@fﬁinute£m|égri ment al
part reinafter, " o efi : i e igde, S
defined as aﬁréuﬂll’t |tosrg%)!:’\{!rit)eﬁlll %ragfrﬁgpcfsqm%alé\}h#}éougé#{?wngéggds@@ e’fhre,a_rﬁlﬁprr %gﬂsr ane,
"DMA" is def¢xteeredwith REpCldi Theorsanisdexea ptiseparategidser (MgSaek filicre, aad

di rre: Ey: sul Iﬁh%ﬁis&i@gpltz W\@'épdraéai]g_ﬂl&w%;hue@msdig)mfpuﬁﬁ&imoauﬁﬁt OAc" is defined
as ethyl acetate i s.defi S i
N - (et h_yi%gar%B%P%?%%E@W%FREEﬁ?‘}g?elﬂifr%:%@ﬁ?@b%@ﬁ# %%842/ 0_115 lﬁéoﬁ%par ation
of the interBeet @cdovormpoenilsted Exbiiphavent way evipaatpd epaldadiléhgof internedi ate
:\r /(ZF L / nBuitzrachQ 1,Q)1121t :faaﬁms% ﬂdﬁltﬁsi g Of ﬁwfibﬁlg(m%)i FR&SP3 _eegmﬁmgg gf |

- (4- br ono- - dine enyl ) - N, N di ni e. (0. mol) in
THE (20 ni | )_CQ}IHB‘%&”’R&%?"EWOV%I‘H%O’H?%%P%@WE@2%@’&05(8@? 1968-18% 30 i nut es,
then cool ed fratioR0El. HR) Rererwpliectadgnd theBvve(tOvad PEponited. i¥ieliHE2E 861 ) was
?ddgg dr@pwi 989) Ixﬁ”tﬁ)?k&ﬂ@ﬁ @1\0@§cryt§tfalli&%@fgoxﬁh%eth?%&nér?’fhezpréflHi{ia'ie wgrﬂen br ought

o 0C, poured out jnto . .an racted v acet at e. e organic
| ayer was se%éﬁr%écg ?“dﬁFéglé%&&% ?Flf‘fef'[f’%%\%ﬁg%ﬁh%he sol vent was evapor at ed.
Yi el d: 1.8 ge-df Thoprepamsidh af mtetmedibty 33he preplarati on @f internediate 2 J/ 25
A m xture of diethyl (cyanonethyl)phosphon ¢ 7 in THE (10 nil)

was cooled to 5C under N2 flow. Potassi t. oX 0.0037 ol ) was
added portionw se. The mi xture was stirr at 5C for 30 mindttes, then

stirred at room .tenperature for. .30 m es.. A.mxtu f intermediate 1
(0. 0024 ol ) isﬂlu*f?-‘ﬁ':oqp Y ?g)“eS‘%éOdé‘%?o(é@M Sﬂi‘ﬁmﬂi“%lﬁ §{e§)§§ (916]'“5% ed at room
tenperature for 1 hour, then poured out 13 February 2006 WO 03/016306
PCT/ EPO2/ 08953 -54 into H2O and ektradted with CH2Cl2. The organic |ayer was
separated, dried (MySH4), fi Ir e\ﬂ;#n e solvent was evaporated. Yield :
0.82 g (100%,,0fsaddthGLoEdANS 2. ) The prepafatiands phpgaed ate 3
15  according to A5.a) (0.0006 mol) in THF (3 ml). The mixture was stirred for 2 hours.
H,0O was added. The mixture was filtered over celite. H;O was added. The mixture was
extracted with EtOAc. The organic layer was separated, dried (MgSQ,), filtered, and
the solvent was evaporated. The residue (0.05 g) was purified by column
chromatography over silica gel (eluent: CH,Cl,/CH30H 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~

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



and internmediate 22 NH Internediate 3 Internmediate 22 A m xture of
internmediate 2 (0.059 nol) and ZnCl 2 (0.299 nol) in ethanol (1 i

stirred and refluxed for 24 hours, then poured out into K2CO3 3§I%qr%aﬁy?§@6%
in 5 water) and extracted with CHZCI 2. The organic | ayer was separat ed,

dried (MySOHo o3/diké €ered and the sol vent was evaporated. Phgrpesisige (9 0)
was crystallized fromDI PE. The precipitate was filtered off and dried.
Yield: 0.8 g (699 of internediate 22. The filtrate was concentrated and
recrystallized fromDI PE to obtain 6 g 6f-intermediate 3. 10 Alternatively,

|nterrred|ate are as_foll 10 td 9 g of
4-i odo- dlcﬁlé{}ﬁﬁ%}%gz—ﬁzena ine M“ascfﬁ%agwg% dged @é&gfﬁgﬂe%%g%}n?at e. The
reacti on m x p@jyent wase\t@epttatednﬂerre&rdqer(b@ehwa% mweweolumgh@fnatqgmpby ered
pal I adi um onocéi@ﬂleega (éleéi{t@m@:l YeHa0d 96A4; 15- nd)m@)‘ TAEputt Bidtioht Werewas added.

The reaction to 1 a rred 0 After cooling
to room 15 t%% g?ﬁqggsﬂvgl?ya%?va?gﬁaégqgeg chg 1ter %ﬂ{ﬁﬁéﬁ%%’?‘lyl acet anvde
was added. Thd) Theactpemtiomdiingrmeedims 1T i | t e 8 over Dicalite and the filter
was washed with 0.5 1 of toluene. Water (/6 1) was added to the m xture

whi ch was stirred for 30 mnutes. The |§ s were separated. To the aqueous
|l ayer, 1 1 of toluene was added and t he“my was stirred for 30 m nutes.
The | ayers were separated again. The separ ic 20 layers were

coll ected and the sol vent was evaporat ed, y\e 23 g of internedi ate 3.
Internediate 3 was converted into its hydrochl OI’IC actd salt as follows : To

a m xtures of Alsaﬁmgn of inteninediae do ate03 nhdl) i8INS 1B wad mgd)hmp@ﬁ;e adeted 1,25 1

of dllsopro et her . ept

at mosphere. Suslfbnsmn O{Q?\eﬁﬂ\@%b%ea({l)rnaﬁﬁ@d}éﬁ A< RJ fléril‘?e for&éeo‘gm nutes.
120 ni |l of astBred aseTQqurérhowfanﬁymreeﬁmtompé{ﬁdpémlarCﬁzﬁﬂzdﬁéﬁéqiedv@lze added and
the mxture M@&n@ldyéﬂ’\eﬂ; skpurated) AR OMIESD,), fieted| ardiand doﬂ@nﬁx@asl’eﬁ) dreyper at ure,

the react | oy KLuEE MRS ich LELSC A0 LIBLLSR) P AR WRsHeEEL D 100 ni |

of 2- prO{)ano préssure at
50C. Yield : 10Qye GoChICHYOR P uinny dheorttit Bagtionsweig cgléﬂcted @nc:l tb)e sehverso

ilnt er rregl at ewds evh rEebrmrrystx@Q@l Mf&&@ﬂﬁfé&&dﬁﬁkﬁﬂ%&&%%ﬁpﬁm 'd.

nt er nedi at e a ration of internediate
3a (E) CH=CH %(1(‘1 Cpﬁg ﬁ—ﬁﬁp?n 181rdrr§ f‘g epgge“(’&%é%l?i% acetonitrile, dry,
was di ssol veHZZTd)GPgePe@OOIOOfﬁWI}nedfaM ronor276 5 dimethylaniline, 1.07 g
(1.5 eq) of acrylamde, 224 ng (0.1 eq) o d(OAc)Z 609 ng (0.2 eq) of

tris(2-methyl phenyl)phosphine and 1.52 ¢ N, N- di et hyl et hanam ne. The
m xture was purged with N2 for 20 m nut®s and stlered overnight at 70 C. The

m xture \[/Y\Q\

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,Cl,/CH;0H/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/CH;CN. The precipitate was filtered off and

dried. Yield: 0.03 g of intermediate 37.

c) The preparation of intermediate 12 Cl



was diluted wwth 150 ml of nethylene chloride, washed with saturated aqueous
NaHCO3 sol ution, dried (sat. Nad, Na2SO4) and filtered. The soll3v[ep1rbtrué/@§006
evaporated 10 and the residue was stirred in diisopropyl ether followed by
filtration. Yield : 1.51 g (79.5 % of internediate 3a (E). y) Preparation
of internedmai®0363p&) Cl4=CH CN Internediate 3 (E) POCL3p{BEM:2)089ms cool ed
to OC and 500 ng (2.63 nmol ) of internediate 3a (E) was 15 added. After 30
m nutes, the cooling bath was renoved and the m xture was stirred overnight
at 20 C. The m xture was added dropw se ™o 150 m of dii sopropyl ether
while stirri i - 2P ' - ith

di i sopropy] wgﬂﬂg%gﬁz&%ﬁgli&ggél@d&g@ﬁ%ﬂg@ﬁ%ﬁ%fgb @?ﬁ/%ﬁ%ﬁ‘r@gg‘é&t@g&?&;f Om of
sat ur at ed aqd@g My pesceided F{PIVES. BSOS VRPOUENLub e Walek B3| ayer was

separ at ed, drTihechiftagtwasNafkd at2BomMianpehiurafud Stoihttes. Atle orbaric dpérwent was

evaporated. Y] ' 290 10 j ' )viafd) preparation
of i nternedi g%@kﬁeqigﬁég%?%g@ﬁtg%g, J’\?\B"%ﬁ%‘ﬁ%@“@’é‘?ﬁo‘?f @SIQgg%f 56 A

m xture of 4 Hewediae B-@8%et hyl benzenani ne (0.024 nol) in H2SO4 (30 n) was
stirred at - %¢C ThKiPatalodtineehhddimass added slowl y. The mi xture was stirred

at -5C for 30 mnutes, poured out into H20 extracted with ethyl
acetate. The organic |layer was washed with separated, dried (MSH),
filtered and the sol vent was 5 evaporated. The reskdue (0.058 g, 95% was

HN

purified by colum chromat ography over sili CM@FN @ ent:
cycl ohexane/ et hyl acetate; 70/30; 15-40m). The e acd i ons were

col l ected and the solvent was evaporated. Yield: 4.1 ofVinternedi ate 4.
Exanpl e Al A Toressreasent40-0F+ el was edded i amixtpgoignteNpgdiate 19 (see Table 1)

}1- chl or o-1 gyg r(@lep@lédlmg&d&ggﬂd) QﬂB—_lg @.@%2 llﬂmli}. ad¥iche ASRD). glhe Gk vadl (r)n‘zgt ur Ie) of
-am no - -bepzoic.ac t ester \ - 65- 0. nmol) in
CHBCN (50 ni |Sg.§w#ﬁ%°mm{%%‘t‘?ﬁrraé“rﬁg)é 230y e P %&ﬁﬁxé@ a@f‘@?ﬁ@%‘i s 1006 was
added. The mi . Wag pregipitate sagElgied off eppdied. Yike lotgdbe residye®.-1is

ey?por at qF. (_Me pﬁlﬁséddjyeo(uﬁm&;hg}l?aw@aphpurzérfsilied gélyela@itu rmTchr onat ogr aphy ~over
silica ge ' t OAC ; - ractions
were col | ect? zgﬁzqugﬁgﬁv@st%lvgﬁgé%? %(8; %3? é?rg}racti%%gfygtalfg% &

i nt er nedi at e P8 isgUOoPaNOlFRIE R I ieldh 0. 07 g oftinfpranegiate 55. :
4-1(1, 4-di hyg,g- 4l 2)30' 2- pyri mdinyl)am no] benzonitrile (0.12 nol) in POC13
(90 m) was nd refluxed under Argon for 20 m nutes. The reaction

m xture was ¢) b gregsoaiond! piarmedis® 141 | c@Awat er, and the solid was separated
by 20 filtration. The solid was suspended-+n 500 mM water, and the pH of the

suspensi on was
H
HN. N N.
o
. \\N

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 HZN"’?
U
N [ :L
B

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

g
4
2T

N

20  Example A6



adjusted to neutral by adding a 20% NaOH sol ution. The solid was again
separated by filtration, suspended in 200 m 2-propanone, and q.g)ﬁg?r[pd 2006
CH2C12 was added. The mixture was heated until all solid had disso

After cooling to roomtenperature, the aqueous |ayer was separated, and the
organi c | ayawowasessi ed. During renoval of 25 the drying agempodngoss
filtration, a white solid forned 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-pyrimdinyl)an no] benzolftril e (interm 5). Exanple A3 a)
The preparatign of ternediate 6 oil 13 Fepruary 2006 WO 03/0163(16

PCT/ EP02/ 0895 CPB"’PaWE?fL?f“CtWM) Was o 'é)tqui dropwi se at -70C to a mixture
of N -(4-brono-2,6- dinethyl phenyl)-N, N-di thyI met hani | ni dam de (0.0157

nmol) in THE (50 m) under N2 flow. The ure was stirred at -30C for 30
m nutes, then cooled to -70C. A solutio 2- rret hyl propanal (0.055 nol) in
THE (50 m) was added. The m xture was stj -70C for 2 hours, then
brought to 0C, poured out into H20 and extr 3 CH2Cl 2. The organic

| ayer was separated, dried (MgSO4), filtere oI vent was

evaporated. The residue (6.7 g) was purified b oI umm"chr omat ogr aphy over
silica gel (eluent: CH2Cl2/ CH3OH N1140OH 95/5/ 5 15-40m. Two fractions
were collected and the solvent was evapor at pction 1 : y| eld: 1.5¢g
of internediate 6 (38%0). b) The preparation L%@;gdl ate N" 10

Tris[ 2-(2-net nol room
telrrpEar a'gure { &%Q@ngﬁ]@%%{ﬁﬁ% Q&?@of gro 0048 rmﬁ?‘an CH2C12 (20 ni).

KMhO4 (0. 0193°Gf5HiRe {Rfs>- d—éb‘&é)&%aopl%ﬁb@% QO il T IX YW stied 1% ed at room
t enper at ur e o&fbrxad gyemiglitHéwnirdzinet (01028 mob)wens addeli The mindireveshetrediandh CHZCI Z.

The organi ¢ |.gugka WesSniWasSHerd: whk i3 4% 4 separated, dried (MySOH4),
filtered and t e sol ve%}%El was evaﬁgr!%%;%e Yield: 1.2 g (100% 15 of

i nt er nedi &it e Ekample e preparation of intermediate 8 A m xture of
i nternedi ate Z}Ff’i&fgigﬁ loggh)m gdlég%Z (017 nol) in ethanol (20 M) was

stirred and r overnlg poured o into H2O and extracted with
CH2C12/ CH3OH. The organic Iayer was separated, dried (MgSH4), filtered and
t he sol vent was evaporated. Yield: 0.94 82% of internmediate 8. d-1) The
preparation of internediate 9 0 20 A m fe of intermediate 8 (0.0049 nol)
and internmediate 5 (0.0025 nol) was stlrr}@d@a C for 2 hours and taken
up in K2COB10%/ CH2C 2-/ CH3OH. The organic yer QS separated, dried
(MgS™1), filtered and the sol vent, ywas evaporated: Thé residue (1 3 g) was
crystallized fromD1PE. The precipitate was filtered off and dried. The
not her | ayer was purified by col chromat ography over silica gel (eluent:

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

(0.0056 mol) in HC1 3N (60 ml) and /PrOH (15 ml) was stirred and refluxed overnight.
The precipitate was filtered, washed with H O, taken up in DIPE and dried. Yield: 2.3 g
of intermediate 23 (100%). ‘

b) The preparation of intermediate 56 4037/0“
. H

10 A mixture of intermediate 10 (prepared according to A4.a) (0.0012 mol) in HC1 3N
(26 ml) and iPrOH (4 ml) was stirred and refluxed for 12 hours. The solvent was
evaporated till dryness. The residue was taken up in (CH3),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.



25 CH2Cl12/ CH30H 98.5/1.5; 1540m . The pure fractions were collected and the
solvent was evaporated. Yield: 0.21 g of internediate 9. 13 Fepjﬁéﬁrﬁa@%%
WO 03/ 016306 PCT/ EP02/ 08953 -58 d-2) The preparation of internediate 29 HO A
m xture of internmediate 28 (0.023 nol) and internediate 5 (prepared

accordi ng t wo @a63@O. 025 nol) in HA 3N (10 m) was stirredrarnh@BE t hen
brought to room tenperature and filtered. The precipitate was washed with
DIPE and dried. Yield: 8.4 g of interma(g'gate 29 (9699 d-3) The preparation
of internediate 30 C] 0 5 A mixture of~4-anvno-3-chloro benzoic acid ethyl

ester [CAS 8%78a-oy # THiOtiiolWal crgifliked BRI B0O AL S opanbi. SRAEpiaecor di ng to
A2) (0.0243 m)léi in ﬁf}-gﬁaélé%-wf{'roadl r}-.2-on §£ @% was stirred at 180C
for 2 hours, “EhEHRLOY E - Yielg: 8- 1gppst nfgrmegiate %-hree times with EtOac
(80 n). ThegQrdanig | ayer was separated, dried (MySO4), filtered and the
sol vent was ed. The residue (10 g) 10 was purified by colum
chr omat ogr apByThsmsepagtiop ehingfamedige gént : CHZC12 100; 15-30m). Two fractions
were collected and the sol vent was evap ed. Yield: 1.7 g F1 and 1 g F2.
F2 was taken up in diethyl ether. The pregipitate was filtered off and
dried. Yield: 0.95 g of internediate 30 (J2% . e-1) The preparation of
internmediate 17 ~N OH NaBH4 (0. 0001 nol) s added portionwise at 5Cto a
m xture of intermediate 9 15 (0.0001 nol) Y n ethanol (7 m) under N2 flow.
The mixture was stirred at 5C for 1 hour, “pOyr' ut on ice and extracted

Bt g

1

with CH2Cl,. The organic | ayer was separat L(MSH4), filtered, and
the solvent was evaporated. The residue (0.1 g) was ‘trystallized from DI PE.
The preci pi t &tmeixfgof injepragdiale 3F fprepatgd dedoading i e-0):(090@umolyandf i nt er nedi at e
156 3- 2) ¥ f;g(tﬁbmfpﬂ&dpﬁ&a@jhdfﬁﬁ)%!li\fﬂﬂi@étﬁlyl%gt_emz@l@9145-211 (®009b (b1 809 (rjml ) was
added at - %&0& Xt ur ' "(inte e repare
according to a(f g]WEfO%gg(rjng)ﬁ %Ok{:rflorfggﬁlérﬁ’r Og}e@ %5%%’%%%%%%%@0%& 59
PCT/ EP021 089531 Cl,. The organic layer 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 CH;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,

H
HN /N\rN
|
LN \©\\\N



THE (25 m) under N2 flow. The m xture was stirred at -78C for 10 m nutes,
then brought to roomtenperature and stirred for 3 hours. H20

The m xture was extracted with CH2Cl2. The organic | ayer was g‘g’g%;)g%ggﬁ'o%
dried (MgS™), fittered, and the solvent was evaporated. The residue (1.28
g) was puri {Higcsossecol um 5 chromat ography over silica gebcil/gbodasiss

CH2C12/ CH3OH/ NHAOH 98/ 2/0.1; 15-40m). Three fractions were collected and

t he sol vent was evaporated. Yield: 0.189 g of fraction 1, 0.14 g of
fraction 2 and 0.5 g of fraction 3 (489 ““Fraction 3 was purified by colum
chromat ogr aphy over kronmsil| (el uent: CH2C12/ Et QAC 80120; 10m. Two
fractions (Fl, F2) wer i M nd the sol vent was evaporated. Yield:
0.25 g FI 10 (24% ang ¢ “0f ~f1l was crystallized fromdiethyl ether.
The precipitadtmixmgsof filPered of f and(pdenared acoprdingto £3.81) (P.@x 1 imebler medi at e

32 (20% . e-3haPhe Db%ﬁ’ﬁ{ﬁ&thﬁfbl @fO dﬂB‘iv@sTH’gﬁQJ e d34 rédhn éng@llatbfré P2 of

t hyl dded t
o T a0 s ek s f e é‘sené@tffsgaveéang%yée?& s e g 10606

mol) in THE (IBefiltiate Wiseevapoxdtert @ll drygess tTihe reswdué (.3 2) Wasnrgstallize@ @omas added. The
mxture was il rBﬁB&Q/@HﬁﬁH/@@iHyﬁ &her B %&1@@@% ﬁltl'fé@ offi a0l W&, W@e’id EXt ract ed

w th Et OAc. nic S se | tered, and

t he sol vent &3’? g‘ﬁﬁtioélt]e?é r@é?@%&ﬁ%@cﬂg ’\%%arp g/f’}éetﬁ aé | urm

chr omat ogr apligluan:&rH-€1/Cld4DH) 89. 5/@65 flen}. Tmmmwsmﬂzgmmerel@m@m The pure
20 fractions yeme s&@éﬂt Rk Efpandal PRI6SOLYR Fl""@%g%%@b%%@ Pighd: 0.015 g

A mixturoof ERyE et ﬂ.emsfgﬁ?)mﬁwcwm a%@f%f}éﬁﬁ%fieﬂ@' Fsaobskt agks Epn <

1, 4- di oxahe (11ﬁe151ed1|a1e)26v(a%) gop.272W)at room t enperature under N2 flow. Sodi um
hydride (0.0033 nmol ) was 25 added. The m xture was stirred for 2 m nutes.

| nt er medi at e E52mPedd08 npl) was added. The mixture was stirred for 10

m nut es, 1- metlhy pregartjonr dlintehinediae 172. 5 m added. The m xture was
stirred at-150C for 12 hours, poured ou N 20 and extracted with 13
February 2006 WD 03/016306 PCT/ EP02/ 08953*66 CH2Cl12/ CH3OH. The organic

| ayer was separated, dried (MgSH), fil ed and the solvent was
evaporated. The residue (1.7 g) was puri |by col utm chr omat ogr aphy over
silica gel (eluent: CH2CI2/CH3OH 92/8; 15-4Qnm) . FEhe pure fractions were

collected and the sol vent was evapor at ed. \?NEE;}L g of internediate 10

(7099 . b-1) The prepar ati on of internedi ate A sol ution of

i nternediate 10 (0. 000 |n wTHE (5 nl) was added dropvvl se at 0OC to a

suspensi on of Li Al H4 (0- IC (5 n) under N2 flow. The mxture

was stirred %%012 was
%X%;e pglléh at ? J_%%A(g (élogi}é:)rné and the

added. The anic |layer was se
sol vent was é‘i‘/Pg’ RiegR}iine (‘l}tQQO?@g‘Dém%Hﬁi(lB@?lP W%ﬁ‘rﬁgaﬁ%r%dcfﬁ?%%graphy

over kronmasi lend. éhu suitent GRiPEbRorated 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 H H
' N N N
Z
T
2 N
: Br \N

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,Cly/ MeOH (95/5). The organic layer was separated,
dried (MgSOs), 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 (cluent:



10 100 to CH2Cl1 2/ CH3OH 99/1; 51tm. The pure fractions were collected and
the solvent Wwas evaporated. The residue (0.1 g) was crystallizggshFR2 2006
diethyl ether. The precipitate was filtered off and dried. Yield: 0.043 g
of internediate 11 (249% . b-2) The preparation of internediate 37 noo" Cl N
Li A1H4 (0. OR8poamé3es 0. 75 g) was added porti onw se at 5C t BCHEPA2%8938 e Of
internediate 29 (prepared according to AM2) (0.0098 nmol) in THE (100 m)
under N2 flow. The 15 mi xture was sti rrggl at room tenperature overnight,
poured out into EtOAc, then into H20 and filtered over celite. The organic

| ayer was serzaiza:uﬁmacﬂ{ NHJOHMBSQ@,,15f40!uh§r'ﬂﬁ,pure&'fﬁdhérﬁawéi@&dﬂeﬂbd WiSthe

evapor at ed. Yi.el rifie

chr omat ogr apﬁ?/lvg &8s a@ﬂég’ &E@r {)Jéﬁ F%Z%@sﬁl%f%m%ﬁ%%ag%wis 15- 40r’r)
The pure fraét?p¥%here coll ect ed and the sol vent was evaporated. Yield |
(279 . 20 This fraction was crystallized from D PE/ CH3CN. The precipitate
was filteg edhggﬂneaﬁ@g59q,pds%ggpmgﬂg},ﬂo oBgP3 g of internediate 37. c) The
preparation of I nternediate Jé ebruary 2006 WO 03/ 016306

PCP/ EP02/ 08953 -61 A m xture of ﬂntemrrecﬁ ate 11 (0.0043 nol) in CH2C12 (50

Jul) was stirred at 0C. SCf s added dropwi se. The m xture
was poured out into ice re was stirred at room
tenperature for 5 m nute$. e oOrganrc Iaye wady,separated, dried (MgSH),
filtered, and the solvent was evaporated. Yield: ¥ 5 g of 5internediate 12
(98% . d) The preparation of internediate 55 COOH Jones's reagent (0.0084
nol) was added to a m xture oltermeditarsdi ate 19 (see Table 1) (prepared
according to A4b-1) (0.0028 nol) in acetone (50 m ). The m xture was
stirred at roomtenperature for 2 hours then poured out into H20 and
basified with NaHCO3. The precipitate was filtered off and dried. Yield :
1.39 g. The residue (0.1 g) 10 was purified by columm chromatography over
silica gel (eluent: CH2Cl 2/ CH3OH NHACH 85/15/1 then C113CH 100). The pure
fraction was crystallized fromisopropanol/D PE. Yield : 0.071 g of
internedi ate 55. Exanple AS a) The preparation of internediate 13 HN N A

m xture of internmediate 19 (see Table 1) (prepared according to A4.b-1)
(0.0037 nmol) 15 and M2 (0.0185 nol) in CH2Cl 2 (100 M) was stirred at
roomtenperature overnight, then filtered over celite. The filtrate was
evaporated. Yield: 1.3 g of internmediate 13, b) The preparation of
internediate 21 H, N-N~,




N A m xture
H2N- NH2,
over ni ght .

The

of

H20O (0. 0058 nol)
sol vent was evaporated till

d

ryness.

Yi el d:

r 00m1t

#H%‘?x#a% Y586

0. 53

internediate 13 (prepared according to A5.a) (0.0029 nol) and
in EtOH (10 mM) was stirred at

intermedi ate 21. 20 Exanple A6 13 February 2006 WO 03/016306 PCT/ EPO2/ 08953

-62 The pr ew@mi@m of

m xt ure of
nil).

A m xture.

"gN (prepared

|nte

rmedi at

The m xture was stirred and
was added. The nixture was stirred and

i nt er medi at e %ﬁ]e 12n&E%

e

refl

4

gﬁﬂh@nﬁgdlﬂés Jﬂ?&m iRIPRAE B thO By

(prepared

Bt

ac

ef | uxed overni ght.

EIaﬁ(SH(ﬁ‘rC
ding to

O

in EtOH (

intermedi ate 14 Hydrazine (0.0077 eobEromsssadded to a
according to A3.d-1) (0.0005 nol)
ed overni ght.

10

Hydrazi ne (0.028 nol)

Yield: 0.28 g of

Bl ofifle DOf

f x

d-1) (0.0056

mol) in HCl BNS%U‘Vﬁ?t)Onand iProH (15 ml) was stirred and refl uxed overnight.

The precipitate was filtered, washed with H2Q,

taken up in DI PE and dri ed.

Yield: 2.3 ¢ chnternmediate 23 (100% . b) The preparation of internediate
56 0-1",10 1 i Xture of internediate 10 (prepared according to Ad-a)
(0.0012 nol) in HEC 3N (26 g 'g\;C]-I(4 m) was stirred and refl uxed
for 12 hours=z® @ veqt Wyds evagorated till dryness. The residue was
taken up in (CHIYZQO, TRe | vent was evaporated. The residue was taken up
in d|ethy\6 t-her. TRS pr\r\upufﬁfnmc filtered off nd—dri-ed—Yiel-d-: n4g
(78.5% . ThjBitémac ExNoadX;st iRt ed at 60C for| RS ni niRds. 1 BPEpdicalidaty 2006
WO 03/ 01630%5{@/ EP02/ 08953 -63 Yield: 0.19 g. This racti on was
crystall i zed from 20 2=propanone; _The precwﬂrt ate tered—off—and
dried. Yielglo 121448 {8 er pb#e Qe 56 (2604 CHxanpl E_As_a_lhe__pLepai ation
of interned m@e 24) MdN A0 xt yicE,-af internedi a€H; 31 (pHepared according to
A4d. a) (O'OOOI%,??L) ﬂed 5 Nﬁl p_%%)&ﬁ%sphor anyéhgl_ene éﬁetlg acid etAEyL ester
[ CAS 1099- 45=21(-0- 00061t —in - —wais st 8p€E-for—48hours,
poured out hto 14| 83and |NHr; EH@HWH(EHs)ﬂ - 17 T19H@r gahic layer was
separ at ed, (drg ed (l\@§04),N‘HI tleseoinand-drhe sol gEnt V\Aas;H3evaaorat ed. The
resi due (0. 4199) vvasAEg_){st %hjll Z-%gh_&[lom DI PE. h&{?r ec Eh% at el was

15 Adc NH |CH,-Cl CH, CH;

24 A8a @) LCH=CH-C(=0)-0-C,H; CH; CHj; mp. 180°C; (E)

25 A8b |0 ;>_<°'°2H5 CH; CHs - |mp.222°C; (A)

o]

35 A3d-1 |NH [CH=CH-C(=0)-0-C,H; CH; CHj mp. 200°C; (E)

23 A7a NH |-CH=CH-COOH CH; CH,

34 A3e-3 |NH |CH(OH)-CH, CH- H mp. 182°C

36 A4b-1 {NH LCH,-OH CH; H mp. 210°C

37 A4b-2 |NH |CH,-OH Cl CH;

38 A4b-1 |NH [CH,-OH Cl H mp. 226°C

39 A3e-l1 |O +CH(OH)-CH; CH; H mp. 160°C

40 Adb-1 |S LCH,-0H CH; CH; mp. 173°C

41 A4b-1 |NH |CH,-OH Br H mp. 234°C

32 A3e-2 10 -CH(OH)-CHj, CHj; CH; mp. 193°C

42 A4b-1 |NH |CH,-OH Br CH; mp. 250°C

43 A4b-1 |NH |lcH,-0H OH H mp. 124°C

44 A4b-1 |NH |CH,-OH H H mp. 215°C

45 A4b-1 |NH |CH,-OH O-CH; |H

46 A4b-1 |NH |CH,-OH CF; H mp. 194°C

47 Adc NH [CH,-Cl Cl CH;

48 Adc  |NH |cm-al cl H




filtered off and dried. Yield: 0.08 g (33%. This fraction was crystallized
from 10 DI PE/CH CN. The precipitate was filtered off and dried. 38} Gk 2006
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The preparation of compound 1

x
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2.39 (45%.

K2CO3 10%
The organic
nt was
et her. The
The not her

SRS

A mixture of intermediate 3 (0.034 mol) and intermediate 5 (0.0174 mol) was stirred at
150°C for 1 hour and taken up in K,CO3 10%/CH,Cl,/ CH3;0H. The organic layer was
separated, dried (MgSO,), filtered, and the solvent was evaporated. The residue (10 g)

was purified by column chromatography over silica gel (eluent: CH>Cly/ethyl acetate

80/20; 15-40pm). 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-dimethylphenyl]amino]-2-
pyrimidinylJamino]benzonitrile (E) (compound 1) (20%).

Example B1A

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



WO 03/ 016306 PCT/ EP02108953 -65 CH2C12/ CH3OH NH4OH 98.5/1.5; 15-40m). The
pure fractions were collected and the solvent was evapor at ed. 1§i@éb¢dar§)28@%g
(17% . The global yield of internmediate 5 was: 3.2 g (62% . 5 Internedi ate
59 was prepared anal ogously. H H Internedi ate 59 13 February 2006 WO ‘
03/ 016306 PEYERAIIP8953 -66 Table 1 and 2 list i nternmed edesrPoaissh
I ntervene in the preparation of conpounds of the present invention. Table 1
CN 5 Interm Ex. No.Xr3R41RobPhysical data No. 11A4b-10- CH2- OHCH3CH3
12A4c0- CH2- Cl CH3CH3__ 16A3eNHCH( OH) - CH3CH3CH3
T g R et i T
C_ - - C np. - . :
24A8a. Core e seS o byt AW e ﬁsﬁ%@x%@ waphiereq gyl thg;
_- A3d- 1NHCH=Ekd@¢ w@) wahSHEHE CHMBmp of 20T 1rile.Hpll @8N Ay NHAIHnTek €DRIECH3CH3 34
égi;lg N?EI:H( Oz'grégiﬁgt"Sb'ﬁ@men;@g.Cl 44,6 3905698 rlo1NsHHRs SREGHE) 908 wadB@beht in
i l_éCH 1 95'8(2%8’3—10% aqueous solution. The mixture was stirred at room temperature
followed by filtration. The obtained residue was washed twice with water followed by
~ drying at 50°C under reduced pressure. The residue was brought in 6.55 1 isopropanol
and the mixture was refluxed, then stirred overnight and filtered at room temperature.
The residue was was dried at 50°C under reduced pressure. Yield : 113.2 g (68.6 %) of
10 4-[{4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyljamino]-2-
pyrimidinyl]amino]benzonitrile (E) (compound 1).

Example B1B
Alternatively, compound 1 was also prepared as follows :

15  a) A mixture of intermediate 58 (0.00021 mol), prepared according to Example All,
acrylonitrile (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 ovemight. 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,/ethy] 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-pyrimidinyl]Jamino]benzonitrile
(E/Z=80/20). The solid was crystallized from diethylether. Yield: 0.035g of 4-[[4-[[4-

25  (2-cyanoethenyl)-2,6-dimethylphenyllamino]-2-pyrimidinylJamino]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-cyanoetheny])-
2,6-dimethylphenyl]amino]-2-pyrimidinylJamino}benzonitrile (E/Z=80/20) which can
be converted to 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-
pyrimidinylJamino]benzonitrile (E) as described above in Example B1Ba).

35 '

Example B2



38Adb- INHCH2- OHC1 _HWP. 2260C 39_A3e- 10 _CH( OH) - CH3CH3Hp_160C 40

Adb- 1SCH2- OHCHBCH3m p.  173C 41A4b- INHCH2- OHBYHTp. 234C 32 43 February 2006
—A3C- 20CH( OH) - CH3CH3CH3NMD.  1930C 42A4b- 1NH- CH2- OHBr CH3np.  250C

43_A4b- INHCH2- OHOHH_np 124C 44A4b- 1NH CH, - OHHHm . 215C

45A4_b- INH GHROBHBGICH3H 46A4b- INHCH2- OHCF3 _H - 194C 47 A4c REIDERU2036GH CH3
48AACNHCH2- CI CI H 13 February 2006 WO 03/ 016306 - 67 PCTJEP02/ 08953 Interm
Ex. No.XLR'aR'"Physical data No. 49A3e- k- CH2- OHCHsH 50A4cOCH2- Ol CH3H
51Adb- 1NHCHZ- OHC( CH3) 3H 52A4cNHCH2- O | 53A4b- INHCHz- OH2- f ur any| CH3

54A4cNH CH2- g@a: FPOHCH3CH3 cN Iinterm Ex. No. Xr R3Physi cal
dat a No. ZOA%:J E&l—%&é—%% B: repar ation of the final cp unds Exanple

nmp
Bl The preparation of conpound 1 A mxture ote ﬁj/at 0. 034 nol)
i 0GJfer 1 and taken up
separated, drted (MgSH),

and internmediate 5 (0.0174 nol) was s
e residue (10 g) 10 was purlfled

in K2CO3 10% CH2Cl 2/ CH3OH. The orga
filtered, and the sol vent was evapor ate
by col um chronat ogr aphy lover siliica gel (eluent CH2C12/ et hyl acetate
80/ 20; 15-40m). Fractio way CYys ized fromiPrOH. The precipitate was
filtered off and dri | che”1. 35
4-[[ 4- [ [ 4- (2ApaBeCheny ) - 2, 6- di met hyl phér(al?fFl]aé‘?ﬁ 35erdipg to A3.d-1) (0.0002
pyrim di nyl ] am’lp@]bbmimamﬂbarbmc fdij (0(0005ol) Ned(RIPh;§,20.09002 mol) and Na,COs
(0.0007 mol) in DME (3 ml) was stirred and refluxed in a scelled tube for 3 hours. H,0
was added. The mixture was extracted with ethyl acetate. The organic layer was

5  separated, dried (MgSOy), filtered and the solvent was evaporated. The residue (0.126

g) was purified by column chromatography over silica gel (eluent: CH,Cl,/CH;0H
98/2; 15-40um). The pure fractions were collected and the solvent was evaporated.

Yield: 0.011 g of compound 2 (10%).
b) The preparation of compound 3 M H

N N\ N.

°© U \O\
|| S
N N N
JOR O

A mixture of ™ ==~ (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,C1,/CH;OH 98/2; 15-40pm). 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

N,

N N
U \©\
B =S (prepared according to A3.d) (0.005 mol),

A mixture of

: l /N l é ‘

¢ [CAS 73183-34-3] (0.0055 mol), Pd(PPhs),(0.29 g) and K,CO5 (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,CO3 (1.4 g, 0.01



15 Exanpl e Bl A Conpound 1 was al so prepared as follows : A m'xture of 93.9 ¢
(0.45 nol) of the hydrochloric acid salt of intermediate 3, prepag ua 2006
according to Exanple Al c), and 109 g (0.4725 nol) of |nterrred| ate r%

1 of 13 February 2006 WO 03/016306 PCTI EP02/ 08953 -68 acetonitrile was
prepar ed unaas osmiéne@gen at nosphere. The m xture was stirredrapa/osysef | uxed
for 69 hours, then allowed to cool to 55 C The m xture was filtered and the
resi due was washed with 200 nj of acetoqgtri |l e, followed by drying under
reduced pressure at 50C overnight. 144 g (0.3666 nol) of the obtained

sol i d was br atghivert Bdded 1 Thohixtehdis $6edand aduedolentigian Thd hextiieXt ur e was

stirred at e atk. bt ai ned resi due
was washed t\?&g %ﬁn‘g%)f?ugh? ?Oﬁfljf‘%\j\%ggtggr aéjl‘lr}J ik Iaglh%rkgbg‘ﬁﬁger reduced
pressure. Thecﬁﬁb(@@@w/%ﬁocﬂ?@htﬁﬂﬁ HGH):SﬁhE PP@% webparoire callsered pred the xt ure was

refluxed, theglvedtiwae echpermeanivagda: @ d dflcbapamdans ()N t enperature.  The

resi due Vs %&rﬁlﬁd at 50C under reduced pressure. Yield : 113.2 g (68.6
%9 of 1074-[ - cyanoet henyl ) - 2, 6- dlrget hyl phenyl ] am no] - 2

pyri rni di nyl |Tdairrepiuaeend sPmpound 4 E) (corrp d }). Exanple BIB Alternatively,
conpound 1 was al so prepared as follows [0 15 a A mxture of internediate 58
(0.00021 nol), prepared according to 38 acrylonitrile (CH2=CH CN)
(0.00213 nol), Pd(OAc)2 (0.000043 nol) { hyl et hanam ne (0.000043

nol ) and tris(2-nethyl phenyl) phosphi mol) in CHLICN (7 nil) was
stirred in a seal ed vessel at 150C overgi . KO0 was added. The m xture
was extracted with CH CL. The organic |ay Wés separated, dried (MSQJ, 20
filtered and the solvent was evaporated. N esidue (0.15 g) was purified

by col um f}{ n?nr%}rgg{ 1?@1‘346(9%655 se&l-: ‘T%tﬁ %e(hrggﬁ!e&l?#hrdmg_t% gﬁl’ 1{)% 6](Yd n%cfet ate

80/ 20; 15-40 was evapor at ed,
yi el ding 0.0 @gé’Né@N 40. ??14_1{1([1)1111 DMF (5 ml) was stirred at 80°C overmght poured out into

( 2- cyanoet herpD)an2 efiradict®lith ¥thyhadayatd. The orgimlapativiavisepanatd, afedyMddognzoni tril e

(522801 20) S0 R St 8 e £S5 B ¥y EhfinnO- 0356

(2- cyanoépheﬁwojna@g@l’@i et FPmarib (e MO LW Y% dCRIW | BKPHS] benzonitril e
(E) (conpourthctigns (Wofe%pllednd afid 4ikgsolvihk wazel gpoaied Mheresiddé @24 3Ywand 15 m of

N, N- di net hyl I roge To
this m xtur eqj\%gﬁlégmggglu élp‘ E%y%ggb&ngp ace(tceﬂlle'}lt %Jegé' n\{??z% 5%&8{ (gzg (0 1 nmol
Pd) of Pd/C fo® (%P)Heéﬁanqls mere(CPéleﬁ?ﬁﬂ Ry sobgniwasAvarATaied. Yaeld i S xt ur e
was heat ed atof tehfouadw (110K®. evol uti on of the reaction was followed by liquid
chr omat oqr aphy. The reaction yielded 4-[[4-][[4-(2-cyanoethenyl)-
2, 6-di metlh éﬁé@ﬁ&ﬁém’ no] - 2- pyri ni di nyl ] ami no] benzoni trile (E Z=80/20) which
can be convap Hedpﬁeparaxc{n[o@c@{lﬁo@aﬁcyanﬁet/\?enyI ) - 2, 6-di net hyl phenyl ] am no] - 2
es

pyri m di nyl ] am no] benzonitrile (E) as ri bed above in Exanple B I Ba). 35
Exanpl e B2
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HN, N, N
~
T,
=N
A mixture of Y (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



13 February 2006 WO 03/016306 PCT/ EP02/08953 -69 a) The preparation of
conpound 2 A mixture of B v v v -'~-N (prepared according to £A3r&srdai 2006
(0.0002 nol), 2-benzofuranyl boronic acid (0.0005 nol), Pd(PPh3)4 (0.0000
mol ) and Na2CO8 (0.0007 nol) in DVE (3 ml) was stirred and refluxed in a
scel |l ed tub&qe¥0igohours. H20 was added. The m xture wasPEXEPROBBE w t h
ethyl acetate. The organic |layer was 5 separated, dried (MgSOH4), filtered
and the sol vent was evaporated. The res_i7(ril_ue (0.126 g) was purified by

col um chr omat ogr aphy over silica gel (eluent: CH2C] 2/ CH3OH 98/2; 15-40n).
The pure fraclid soh@nvwessevamdtel Theresidde (v & olay purifiedds celuapor at ed.  Yi el d:

0.011 of ¢ A m xture of

v - Oy SRR o h (105 RATRBI LI 0 SRt

tributyl-2- féﬁaawswaﬁﬁ%réed(@ @mlww%&wcﬁﬂmﬂﬁéﬁzﬂ Pz 9GO THiBI ) i n

di oxane (5 mfl)act\i@Sw§stdry‘sfaﬁiie@-fr01ﬁ@(éthyTBﬁéeﬁDbtb@ﬂ{onme Qtéaipﬁﬁtat“aﬁiﬁlta?e@ resi due

was purified Ry ol t ver silica gel (eluent: CH2Cl 2/ CH3CH
4 o oRapa GRLET 6 OIL SRR,

98/ 2; 15-40 re-collected and the sol vent was

evapor at ed. héfhe@sqpéﬁ?@f(‘(’fcelz‘so@)ﬂ tvas “Sgpystallized from DI PE. The
precipitate was filtered off and dried ield: 0.021 g of 15 conpound 3
(229 .. c) The preparation of conpound 10%H HO Il NNAMmMxture of Bl vv v
N (prepared according to A3.d) (0.005 nolLy._ [CAS 73183-34-3] (0.0055 nol),
Pd(PPh3)4 (0.29 g) and K2C33 (2.8 g, 0.02 nol) in toluene (100 m) and

et hanol /water (5 to 10 ml) was stirred refluxed for a weekend.

5- Br ono- f ur an- 2- car bal dehyde (0. 0055 and K2CB (1.4 g, 0.01 13 February
2006 WD 03/016306 PCT/ EPO2/ 05953 -7 added. The m xture was
stirred and refluxed overnight. The m xinyr N\Q((/ ) was purified by colum
chr omat ogr aphy over silica gel (eluent: wﬁ%{ 2/ 100/0 to 99/1; 15-40
mm . The pure fractions were coll ect ed an vvas evapor at ed.
Yield: 0.135 g of conpound_ 104 é .5 Exanp E)aratl on of
conmpound 4 / K mjNturpofiniermediatalS e Exteeli (alteéarafsace@ré@gvaéﬂé 00003 %epar ed

accor dld ng t omd), B)N, (VOtrﬁﬁHﬂ@ane)hanadiﬁiniNaQ\hg(uﬂz 0000275®d0)) dnd KUB; (5 ) hwfts
stirred at 8 I I C?J“¢ et hy

acet ate. TheggecgJ ﬁlogj Oﬁg%enrl&g\g 3 at) g‘;(fgs%&% 2 g‘?q@%ﬁ ﬁ8ﬁr§q{2‘€ﬂ b

The nnxture 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%).

e

'v\N

c¢) The preparation of compound 7

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 (MgSOa), filtered, and
15 . the solvent was evaporated. The residue was purified by column chromatography over
silica gél (eluent: CH,Cl,/CH3OH/NH4OH 99/1/0.1; 15-40pum). 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 (MgS0O,), 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
(1 8%)



filtered, and the solvent was evaporated. The residue (0.15 g) was purified
by colum 10 chromatography over kromasil (eluent: CH2C12/CH3OH £84pl,ar} 906
The pure fractions were collected and the sol vent was evaporated- The
residue (0.024 g) was purified by colum chromat ography over hypersi/l

(el uent: acet®ésiougsos €/ H20 52/ 48; 8n). The pure fracti onsrorER0208isbect ed and
the solvent was evaporated. Yield: 0.02 g of conpound 4 (10% . 15 Exanple
B4 a) The preparation of conpound 5 HN A,mixture of "1% (prepared according
to A3.d) (0.0006 nol) and thionorpholine (0.5 g) was stirred at 120C for 48
hours, taken i.n 12 February 2006 03/ 016306 PCT/ EP02108953
-71 the sol véjzﬁh\?\/ggegééé%no?%tgg’g%&fihlggres\d (0.441\/}%)9) was purified by colum
chr omat ogr aphy over kromasyl (eluent: Cl-12C12/CH30H 99/1; 10m. The pure
fractions were collected and the sol vent evy ated. Yield: 0.06 g
(20% . This fraction was crystallized f i ettyt et her/ 2-propanone. The
precipitate was filtered 5 off and dried. ¥Yelgd: § 035 g of conpound 5. b)
The preparation of conpound 6 HN A m xture Jnternediate 15 (see Table 1)
(prepared according to Ad.c) (0.000137 nmol), N

N, N, N -trinmethyl-1, 2-ethanedi am ne (2 equiv, 0.000275 nol) and KzZC03 (2

equi v, 0. 00027t f iibriabiBiEdIs6 (répaledWBordihy fol 20 28 00nfl e iohgur s. H2O
was added. m S extr : e rac sol vent was
evapor at ed. “@ %ﬂ@?@@%éﬂc{‘iﬁg Eg@%‘?ﬁ '\g‘h Vb"\%“&ﬁ%ﬁ?&r‘%@%&%ﬁ%} 4 %?Hré's%rf'eoduct
fracti ons wesevewwaeetapdrateddill drynesss Bhesmesituansas takeapprimC8ACL@] Bhe 0. 006 g of
compound 6 ( }1xhR%as ektkaclddt il CRANATHOBredific R9EPRANEpafabl] dRediMgs0,8 Of .

i nt er medi gte 15 és%(ﬁtTabi e 1‘%8 (39reg§r e.? accglir)es(]ggﬁ 0 Ad. G %0. 005 nol) in
3- hydr oxy? pr SBSH AR e SIVEY RS PR EteS, The &Y i%Wf‘?P‘B}C)f A4 nt o' H2O |
and ext r act ebrowiatograghPEpkroTiasi! slugatntxsldhaxane/Eadc 36/88r Wued, Thaed ed (MySO4)
fi : ter edh an@'rtaéltﬁ)n'& Klﬁre&:@ilé/&éatan%& @M@ﬂﬁ&ﬁ%%ora{é@&%%!ﬂ%%@ﬁa@%d f Sg/ ?}lo L
col um chro r . OVer i C el.uent : .1
5 40m) - Tio O Ak PsioR Rina oftss o %f glop gy TR TR RO s
evapor at ed. ¥hepuciptateFas fltgred eff andyirigd 4Yigldrg.046-g of gganpoppdiRe 4l h HA 3N and
extract edow thp GHB&H2. The organic |ayer was separated, dried (MySH4),

filtered, and the solvent was evaporated. The residue was crystallized 20
from DI PE. ThaappledBdpi tate was filtered off and dried. Yield: 0.039 g of

compound 7 = g18%@ prbBarhERIJtREYipARAE WO 03/ 016306 PCT/ EP02/ 05953

H H
N N, N
U\O\
=N
| | =

N
no”

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,Cl,. The organic layer was separated, dried (MgSO,), 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 compoimd 8.

b) The preparation of compound 9 . . .
7N
IORSW
| S
\O/

N

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 (MgSOy), 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



-72 d) The preparation of conmpound 105 A m xture of internedi ate 50
(prepared according to Adc) (0.001 nol), KCN (0.0011 nol) and 13Geprchr 006
mol) in EtCOH (15 nil) was stirred and refluxed for 4 hours. The solvent was
evaporated till dryness. The residue was taken up in CH2Cl 2/ H20. The

m xt ure wasweXsPetoed Wit h CH2Cl 2. The organic | ayer was BEHERANYS dried
(MgSHM), 5 filtered, and the sol vent was evaporated. The residue (0.31 g)
was purified by colum chromatography eyer kronmasil (eluent:

cycl ohexane/ Et OAc 70/ 30; 10m). Three fractions were collected and the

sol vent was elleged aidebt soWeat €las dvafefdted The résrdae((] @hg)byas Bystallizgd bmf r acti on 2

and 0.055 g g i t The
precipitate vvffilps]:}c I%Ijg(?gﬁ%}”g %écgﬁfgn %ﬁ gb %SPC&I?&(%%@ na'105 (12%
10 (np. 1400)5Me B5 a) The preparati on of conpound 8 N HOBN A m xture

of 1 nternedi ﬁh é 001 and hydroxyl am ne (0.0002 viol) in EtOH (7
m) was stirPelHREEH g%‘é‘iﬁ e for 3 houts, Boured omjt into K2CO3 10%

and extractedamith CH2CI 2. The organic | ayerwa ed i ed (MgSH4),
filtered and the 15 solvent was evaporat ed. res due| was
crystallized from DI PE/ CH3CN. The prge fi er ed aQd dried.

Yiel d: 0.026 g of conpound 8. b) The“preparation of compound 9 I H'0O A
m xture of intermediate 9 (0.0002 noﬁymawuldcb?@tmmya«ﬂéw%nn ne (0.0003
mol) in Et stlrmiﬂremf)(cym@cﬁnahylytmﬂdnﬂphdspmdnem@ic&t(uDezpmenramgbdtasmp@ur ed out

to H20 A&t ted, d d
(NySom i e Shoas B0p S bin W EEE £y m\fes 3008 Sog ol S ERELE, O 070 ©
was purifi edﬂw theg| SEHFWFI @ﬁfﬁr%rt?@gn@mw A wipdyre Rfrlam‘;qlateéﬁ (@PRLS mol) i m
cycl ohexane/ TRF CHhMAORIdednThe ﬁ[ﬂxmr@waﬁstﬂ‘rﬂeafdrlwlﬂﬁrsmﬂﬁkﬂ&s fpebied atitintd 006 VWO

03/016306 PC%’(? Q8] ﬁ{ﬂ?@ to?gnﬁg%ﬁ%\bﬁl%g&}{tggtdn%wyé orated. The

residue (0.0 was crysta recl s filtered
off and dri e@ltemxl a9 dhe soIVORiEV 2§ cHRP PR A DinEpsiduy (3 4og) WaEPH ipdkbygelun The
prepar ation eiromasgahndvdr silka @elﬁl(@luBhtGﬁl‘ﬁBﬁHAlﬂ?ﬁDH/?(}ED’H e@moaunsladgm( Z) A

t f d
s (AR e e L R,
30 ninut es URHE/ZRIB/68) (30 ap %a%spf‘f?e 1459088 ¢4d) 32 W?%W%@hzeﬂfrﬁinxture of

i nt er medi at eCHZIN/Qieth@lldharDY)eld:r0.03bHpf cdmpdund WeB%a dd edhs phlifiedbyxdoliire Was

stirred for ﬁn-gﬁﬂéiég}aﬂh? od&rﬁf&ﬁé:ﬁll (eRBHY RtheRipbE 08 2; 5pm). 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 , B q
and compound 103 (E) ! 7 \r '
|
AN N
N

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 mo}) 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; 15-40um). 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%).



H20 and extracted with CH2C12. The organic | ayer was separated, dried
(MgS™), filtered and the solvent was evaporated. The residue ﬁéF@bﬂknﬂﬁ%G
purified by colum 10 chromat ography over silica gel (eluent:

tol uene/i PrOH/ NHAOH 96/ 4/0.1; 15-40m. Two fractions (Fl, F2) were
col | ected am d3we638©l vent was evaporated. Yield: 0.165 g etT/EP2/084582=32/ 68)
(309 and 0.225 g of F2 (E/Z=90/10) (41% . F2 was crystallized from
CH3CN/ di et hyl ether. Yield: 0.036 g of _Qppound 1 (7%. FI was purified by
colum chronmat ography over kromasyl (el'uent: toluene/iPrCH 98/2; 5n). The
pure fractio 5 were.collected d sol vent was eyaporated. Yield:
0.029 g of c°rr%%%RﬁpTﬁt‘?%C?mp%$“d$‘%ea‘“%?gpar at L oMo coound 11 (2) N H H
and conmpound 103 (E) Il N Potassiun1tert-terbut04ide (0. 0196 nol) was added
portionwise at 5Cto a mxture of (1-cyanoetk phosphoni ¢ aci d di et hyl
ester (0.0196 nol) in THE (25 m ) under N2 ¢ ture was stirred at
5C for 30 mnutes, then at room tenperat ur e~ es. A solution of
internediate 13 (0.0130 nmol) in THE (25 nm) was added. |The 20 m xture was
stirred at room tenperature overnight, poured” '$ﬁL6Nﬁ20 and extracted

w th CH2C12. The organic |ayer was separated, dr edL(NgSCﬂ), filtered, and
the solvent was evaporated. The residue (5.8 ) S purified by colum
chromat ogr aphy over silica gel (eluent: tolugneliRr Qs NHAOH 92/8/0. 5;
15-40m . Four fractions (FI, F2, F3, F4) weremgokheatied and t he sol vent was

(U e 27 Bty byt (rcbob Mt iidca epsepilenbdoc BSIB A 774 11 om
b Pl Pr o By bR asirhtang <o (0o matn e B FuEied | from

DI PE/ i Pr OH flowglheeni3ngg wes sifred emmoonnriemid8ure 16240 mis®esdbyolsioy 02006 WO
03) 0] 6306 PCTI EPO2} 08953 -74 c) The preparation of conmpound 12 and 13

N /N,/NHco 12 = (E) conpound 13 = (Z) Potassiumtert. -butoxide

(0. 0008 nol) dded portionwise at 5Cto a m xture of
(cyanonethyl)pQNspNon%p acid diethyl ester (0.0005 nol) in THE (20 n]) under
N2 flow. The m tirred at roomtenperature for 30 mnutes. A
solution of O N\EZEEE;r cording to A3.d-1) (0.0005 nol) in THE (4 5 m)
was added dropw se. The m'xt\N@mme&&cb@rﬂﬂ@t@h&ddom.m(@ﬁmbmaﬁ(ﬂor 4 -hours,

poured ouf i RHQy AN RNEL 86 Bkifetihs SR £ roolBmPESRRY f6r 4 RURL, WaS
separated, dried ggs 6 ted. Yield:

, [iltered, t he_sol vent "was evapor
0.3 g. This PPE4S aﬁ%?ﬂ??ﬁg“H@Qgﬁpgﬁﬁmﬁﬂgﬁﬁh?ﬁﬁV@bﬁ? BVgﬂkﬁﬁonasi
(el uent: CH2OILIEGHIWere@Ph theSolvent Wesevaporaed réeldi @hg. Thivfeacool ect ed and t he
sol vent was ﬁlﬂﬁf&@'b?tcgﬂmn%hﬁhgiogpap%% oter k-lr(tﬂla%ﬂ 1Qudrk-at,Core@y o fhd by

| um chr raph ver kr [ | uent :
cotu ¢ Onﬂeol%rg Pragéio(r)ls \%ere col?erg&:% and &% sgﬁ/ertlt was evaporated. Yield: 0.21 g. This

10  fraction was purified by column chromatography over kromasil (eluent:

cyclohexane/ethyl acetate 50/50; 10pum). 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




cycl ohexane/ et hyl acetate 50/50; 10m. Two fractions (FI, F2) were collected
and the solvent was evaporated. Yield: 0.04 g of F1 and 0. 047

dried at 70C for 2 hours. Yield: 0.038 g of conpound 13 (18%.9?353%5&02%§
at 70C for 2 hours. Yield: 0.041 g of conmpound 12 (20% . d) The preparation
of conpoundwdlesli3e¢debr uary 2006 WO 03/ 016306 PCT/ EP02/ 089%8Ta¥R0RBEassi um
tert.-butoxide (0.0013 nol) was added at 5C to a m xture of

(cyanonet hyl ) phoshoni ¢ aci d di et hyl est (0.0013 nmol) in THE (10 nil) under
AT2 flow. The mixture was stirred at 5Cfor 30 minutes. A mixture of N

(prtepar ed aC@t@traQLhﬂxgtewbaaxﬂet@dom@ nQ@P@asrﬁahadatsocr hﬁ@xﬁ&gofﬂd) vas ad?edeghe
mxture was stirre mte ed o into
and extract e d‘@ﬁ{}?sga &6 lethT"L%gtebf(Lgéﬁ%qué&?M@ é‘ﬂﬂgﬁ%%%o Wedri ed

(MgSO™4), fil e mikturarvas stireedsa 5U@ frir 30asnwesaponiateciof The residue (0.17 g) was

purified by um chr omat ogr aphy over kromasil (eluent: CH2Cl12 100 to
CH2Cl 2/ CH3OH 987 +.~° 5m) . Two fractlons (FI', F2) were collected and the

crystallized fr PE/CHBCN "The preC| pitate was flltered of f and dri ed.
Yield: 0.046 g o rrpound 14 (129% . e) The preparation of conpound 15 N

4- Fl uor obenzeneace¢tonitrjle (1.2 equ 0.000175 m) was added to a m xture
of internediate® u/. nmol) in CH3OH (1 m). NaOCH3/ CH3CH (1.2 equiv,
0. 000175 mol ) was 3@; mterrperature The m xture was stirred at 60 C
hen>po

for 2 15 hours, ur ed™ou o ice-water a t 2C12.
The sol vent was evaporat ed. The\r PHt a‘iﬁﬁrd"ﬁﬁpp‘%i g)(éés@ﬁp%m%@'&?;phy. The
product f P actilgng waeadded.cllelraigtuecivasrstiredhat reerh veameraigrs fasvidows.aroexd ovi el d:

0. 009 gt of Cﬁﬁ@Hgmdndle‘Sm%&Bd%?{%;h ﬂ%gt/ﬁtggggégﬁ an?cQQﬁér\%@s ﬁét@?cﬁh@d'mtf)lghe
preparation u e i\nt er e
(prepared ac@%[?%(?ﬁgﬁtj %nd%‘ fcqg 6(5’58%3 ennll’(ﬁrat%(}mﬁlreﬁéruf ﬁ%?fg‘% i

et hanol (5 nt9lumpashromatogesghyever domapibiepenta Ch€l2 160 tq}@HzﬁlﬁGHﬁ{ 99/1;

4t 4-di (rjret hyl 5 gmPARoRREGRERI ) Iw@re(c@ll&@lﬂan&ﬂie)sol\ﬂ@ﬁ v@a@@%ora%heﬁeldx'[ ;Jr e \t/vaz
stirre u extracte
wth CH2Cl2. E’%ﬁg?g&g@ﬁ li:?alic/ll vl paﬁslgaz‘?i ggﬂbﬁgfrl e ?R@gfﬂ?lpgeﬂv?st ered, and
t he sol vent ﬁh@re@vféw}@neeﬂleeldrlQéMﬁe@fenm@O(uod34@)2%/)63 purified by colum

chr omat ogr apby TRYSEpdetRRS cbmp&nd@pt : CHZClZ/ OH 99/1; 10m. The pure
fractions were collected and the solvent was dvaporated. The residue (0.2

g) was crystallized fromDIPE. The precipitate Jwas filtered off and dried.
Yield: 0.141 g of compound 106 (54% (np. 193

HN N H
Y
/N '
\
\N

4-Fluorobenzeneacetonitrile (1.2 equiv, 0.000175 ml) was added to a mixture of
intermediate 13 (0.000146 mol) in CH30H (1 ml). NaOCH;3/CH;O0H (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%).



10 Exanpl e B7 The preparation of conpound 16 ~/N A m xture of internediate
14 (0.00005 nol) and carbonothioic dichloride (0.001 nol) in dH% ne r(yJZ%O
mM) was stirred at roomtenperature. H2O was added. The ni xture Wwa&"a 6
extracted with CH2Cl 2. This fraction was purified by colum chromat ography
over 15 siliwaog@abksogel uent: CH2C 2/ CH30H NHAOH 90/ 10/ 0. 1; ptp$iidseszThe pure
fractions were collected and the solvent was evaporated. Yield: 0.027 g of
compound 16 (95.6% . 13 February 2006 WO 03/016306 PCT/ EP02/ 08953 -77
Exanpl e B8 The preparati on of conpound 17 | ~/N The mi xture of NaOCH3 (0.001
nol ) and 2- (di net hyl am noé-l\l—hydrox - ethanimdam de (0.001 nol) in EtOH (10
m) was stirPelhaprepasion oerRyencard i@ for 30 N i~/ 1111 nminutes. ~/N
(prepared according to A3.d-1) (0.0005 nol) was added. 5 The m xture was
stirred and refluxed overnight. H20 was added _~Yhe-f xture was extracted
with CH2Cl 2. The residue was purified by colu ahr omat ogr aphy over silica
gel (eluent: CH2C12/ CH3OH NH40H 95/5/0.1; 15 n')o The pure fractions were
coll ected and the solvent was evaporated. Yj . 0.07 g of compound 17
(319 . Exanple B9 The preparation of conpound 18 N HOB Il ~/N 10 nBuli
(0.0038 nol) was added dropwi se at -70C to anNu xtyreNof~ Pr2NH (0. 0038 nol)
in THE (5 m) under N2 flow. The m xture was %’[Z tOC, stirred for 30
m nutes and cooled again to -70C. A solution o CN~N0.Q38 nmol ) in THE
(6 M) was added dropwi se. The m xture was brought to -20C Nstirred for 1
hour, cool edAagaive efdntermedi@te 18 (pieptnad eccofdirigrio évSrae (0-6408 M) (0. pdEOGinepl ) i n
THE (1 m) wasooed @) in dfnol P5 Ml)Xhdd BB révhd tehPekafuPd fod 30\ Blfuges. POUr €d out on
ice at -30C ?Qd.ex r.act ed W'th'e'ih)élo ﬁce\t;‘ate. Tge},k?e\r/{&gm c |l ayer .was
separated, d 1&131‘“?&6 o1 PePtEP TR FsO- 00 humPH & a8 8ddren WiewEEHrGafy 2006 WO
03/ 016306 PCTHoERERPGB9BIVerniiZhe pawod atteno Hifend extiadted Wit GR&lgYhevas purifi ed
by col umy chpQamt gEaRE Yeparedd, 8lidd GB&SO,), 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 HS
1
sl
=
HN N NH

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,Cl,. This fraction was purified by column chromatography over

15 silica gel (eluent: CH2Cl,/CH;OH/NH,OH 90/10/0.1; 15-40um). The pure fractions
were collected and the solvent was evaporated. Yield: 0.027 g of compound 16 (95.6%).



gel (eluent: CH2C12/CH3OH 98/2; 35-70m). Two fractions were collected and
the solvent was evaporated. Yield: 0.056 g FI and 0.23 g F2 (78%ebr E
crystallized from DI PE/CH3CN. The precipitate was filtered off andb rie
Yield: 0.036 g of 5 conmpound 18. Exanple B9A a) The preparation of corrpound
107 -,,,=C nBobhi/q18306] (0.0026 nol) was added dropw se at PCOEPt2sTE3IM Xt Ur e
of internediate 13 (prepared according to A5.a) (0.0008 nol) in THE (10
nil) under N2 flow. The m xture was st'f]red at -70C for 30 m nutes. A
solution of (chloronethyl)triphenyl phos‘lf) ioni um 10 chl oride (0.0026 nmol) in
THE (5 m) was added dropw se. The m xture was stirred at roomtenperature
overni ght, p&&aBRIEBSt into H20 and extracted with Et OAc. The organic |ayer
was separ at eQhe phiepokidnMy Sepound L7 t er ed Wﬁ)l vent was evaporated. The
residue (0.7 g) was purified by colum chromatogl aphywover |cronasil

(el uent: CH2C12/CH3OH 99/1; 10m). The pure f! i ons lwere coll ected and the
sol vent was 15 evaporated. The residue (0.155 g) was purified by colum
chromat ography over C18 (eluent: CH3CN NH4A % 6O0/29). The pure
fractions were collected and the solvent wag The residue (0.051
g) was crystallized from D PE. The precipitatejwas tered off and dried.
Yield: 0.029 g of compound 107 (9% . (np. 250G g+ prepar ati on of

bnT
conmpound 108 and 109 ci (Z) conpound 108 (E) und 109 nBuLi [ 1. 6]
(0.00261 nol) was added dropwi se at -70C to a m e of 20

(chl or onet hy [ | l,ar in THE (10 m)
under N2 13 Ilﬁ"%)r u’g%gg%]g(gea%&g@?wéf%ﬁ% (I‘;gll%ﬂ%%g@%ag%é%’yflow The m xture
was stirred FHanimglamids (POl mgb slef&%H R T wenstisiefetrogmdemperiipedpratted

according to Ad4.a) (RQ 00087 in THE (5 mM) was added dropw se. The

m xture was stirred at roomterrperature overni ght, then poured out into H20
and extracted with organi c | ayer was separated, dried (MjSH),
filtered, and the so t evaporated. The residue (1.1 g) was purified
by col umm chr omat og oV silica gel (eluent: CH2C12/CH3OH N -14CH
98/2/0.1; 15-40m . Thg pme gactions were collected and the sol vent was
evapor at ed The resi duel/(o g) was purified by colum chromatography over

hypersi| C18 aent t F2) were
col l ected angﬁrﬁ%e sol vent was Q?‘Eﬁ/%‘czf%%q‘g TAS_EV\% (6 6(%65 Ih&P%as %ﬁ%d 085 g 10
F2. FI was ch¥ %P&‘F‘i“‘reivéﬂs?ffeéﬁi“tffﬁ@e*ﬂ‘( SDNTE |"faata€d€‘®a§hefl?11xﬁ‘€? 8@ of f and
dried. Yiel dextraﬁteﬂ%thgzmﬂlzc'ﬁhmmm vﬂz@&u(lﬁd:%y doimmn cbEdtogrhthywaer silioast al | i zed
from DI PE. TBY (eluent: CH,Cl/CH;OH/NH,OH 95/5/0.1; 15-404m). The pure fractions were

collected and the solvent was evaporated. Yield: 0.07 g of compound 17 (31%).

Example BS
The preparation of compound 18

N

10  nBuli (0.0038 mol) was added dropwise at -70°C to a mixture of iPrzNH (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 (MgSO.), filtered, and the solvent was



precipitate was filtered off and dried. Yield: 0.049 g of conpound 109 (15%
(np. 200C). <c¢) The preparation of conpound 110 N nBuLi[1.6] (1 . 7
nol ) was added dropwi se at -70C to a mixture of 15 1§F%ma8/2%%
1,1,1, 3, 3, 3- hexanet hyl di si | azane (HN(TM5)2 )(0.0017 nol) in THE (6 m ). The
m xt ure waswaiasfoicds at - 70C for 30 m nutes. Cyanof | uor omepbykp(:ds3917 nol)

was added. The m xture was stirred for 30 m nutes. Phosphorochloridic acid
di ethyl ester (0.0017 nol) was added. I}'e M xture was stirred at -70C for

15 minutes. nBuLi[l.6] (1.1 m, 0.0017'Yrol) was added dropw se. The m xture

hecor di g to- aroad Rk fduc 0,439 ¢7Rbetiaingy 6y “I?‘t‘lﬁ&g?méd&’%;e;ﬁ%%@ﬂﬁﬁ?i[ ire vas
stirred gt r 89 IP‘%éﬁﬁ'p(gg?gﬁgé@g@é@rg{% 3%%9”“80&?”85}318{5?“%%{%% @@H&heext ract ed

with CH2C12. sdihent vagaapaatedyBicldV@956 g fanmt @23 g &Ri(8800). Bt 8@49rystalfizedt er ed, and
t he sol vent . EeS i foi col um

chr omat og ap&?&(@grﬂ@%@gghagﬁa gﬁgﬁg&%@qgﬁ@ﬁ%@@%@gm Four
fractions”25c¢mpoung38. F3° F4) were collected and the sol vent was evapor at ed.
Yield: 0.026 g, of1 ggrrpound 110 (8% (np. 254C). 13 February 2006 WO

03/ 016306 -85—%%pr eparation of conpound 111 PCT/EP02/089i 3 "~ZFN A
sol ution of @CH® pepEgicedtemppind)l0fn NH3 agaedlis (5001L1) was added to a

m xture of internmediate 21 (prepared accoriding to A5.b) (0.0014 nol) in
DMSO (1 nil). A solution of CBr4 (0.0044 ) in DVSO (1.5 m) was added at
0C. The m xture was stirred at room tenpe ure overnight, poured out on
ice and filtered. The organic |layer 5 wds wWashed with CH2Cl2, dried
(lvtgS™4), filtered and the sol vent was evgpor at edﬂ The residue (2.73 Q)
was purified by colum chromat ography over si i&(g | uent: CH2C12/ CH3CH
100/0 to 99/1; 15-40m). Two fractions were c te the solvent was
evaporated. Yield: 0.007 g of fraction | and 0.11 g of fr ion 2. Fraction
2 was cryst aBiligesi (6.0020 blPkas Advrd prop@isplat FOEC vasmbithrt of @@naddiatarsl dri ed.

Yield: 0.075 T ti

of compound 1T M FAIRR RS0y bbb Hon GRS ( (R TRAS S hne il par at on

1- hydr oxyben¥8t 1tirtgd 8t €030 mingey AsalytionrpicrhlorrersyhmrbeyylRhesrbrpier? (10 )

and THE ml ;rtl)loﬂmqo.soiﬁrmeld in PHB ¢ 1) vais adrfed dNiwkS TBe HGAG:10 waAO8kredat ) andf Et 3N
0. 0005 no . B ; erature for

(12 hour s. Hzg%ﬁm%gﬁg(%%gﬁ.&?ﬁ%@r%%ki {Jegé)mv\gtg%)?tsgrngg% ggct@évw 15%% The organic

| ayer was sePr&rmg et wasiserpratady drind (MgSQut Sltergd and thersplaent 313y eYaporaiggs

evapor at ed. Theresigsd @Ter)was ppiifi¢d byedluby chainnopraphyonatioghafli@luoaver kronasi |

(el uent:  CH2GHZAGHROREERM. Gof®). 9% S 53Mons TRR RMES.] G QRSnMERLe col | ect ed

and

15  evaporated. The residue (0.155 g) was purified by column chromatography over C18
(eluent: CH3CN/NHAc 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 /1 o |N!| /; IN|
O~ N~ NH On Ny NH
= RS

P ~N
74) (E)
compound 108 compound 109

nBuLi[1.6] (0.00261 mol) was added dropwise at -70°C to a mixture of
20  (chloromethyltriphenylphosphonium chloride (0.00261 mol) in THF (10 ml) under N,



the sol vent was evaporated. Yield: 0.124 g (58% . This fraction was purified
by colum 13 February 2006 WO 03/016306 PCT/ EP02/ 08953 -81 chippairass, 2008
over kromasil (eluent: CH2C12/CH3OH 99/1; 5m). The pure fractions were

coll ected and the sol vent was evaporated. Yield: 0.045 g of conpound 112
(21% (np.>2®4@p1630d0) The preparati on of conpound 113 A nPIVEROE08953
internmediate 57 (prepared according to A7.b) (0.0002 nmol), 5

1- hydr oxybenzotri azol e (0.0003 nol) ang7§I_EDCI (0.0003 mol) in CH2A 2 (10 m)

was stirred. N-nethyl-I-butanam ne [ CAS 110-68-9] (0.0002 nol) was added.
The m xture flovasThs miixtoRavadktifr@ior B@MRKed! Alkcluficn of ieimediate 31HPfepwasd added.

The m xture o b4 N 2 T r i r . t ed,
dreq ( Mysod P AR Gl e hine T 16,26 el I, THERRERRRE, 20
Thi s fracti ofirigdst IORtMARSERIYG omnamnthmp@ﬁ%mtr@@%a [yd extected withasi |

(el uent: CHZE(Q A TRAnKAND wadscPpfaled; drd (MESONNEItdIEd, and fhe 36lvémREs Wer e

col l ected and the vent s. evaporated. Yield: 0.065 g. This.fraction was
Caken upy n Sybiied ThY Bnd 80y B REHE by iy i diahy ol Sz’ 0" 0357
of conpound ®heny GHML/CHQT/NEROHYS/2/04d) 1 5Fumpr Ehapure fra¢iiont wesnpound 114 A
T)ﬁt gr e OL id’lﬂlt@ét&!?ﬁid?ﬁe%o%@%tggj?s%P@;fo@éie@gﬁ@feﬁihﬁkg(oégg)g)as PR AQ0R méﬁé’lzl?lo )
- hydr oxybenzotriazol e . anc : n

and” T C (RS Ept R R e R GRS I DD} AN TR ol ) s
added. The @il merevgaBectadi and ght satventoraneyapoptadaliplds OfQ57 g1 and G085 gH20 was

added.  Tie nFXtFUkRQs cfg%illiié&tffoﬁﬁbﬁ@.mjzgegbﬂ@@as flifRe D6 akY driddayRla: was
e
Ao

separ at ed, J L d, uar 6 . WO 306
PCT/ EP02/ 088@@‘?5%8 ¢ WBO‘Q“HéBé&t‘%ﬁP‘P g%é?’?%%%%%ﬁ%‘?‘?"&%ﬁ@%%as purified
by col unm chiresipitategrasgittpred offeand Rriedraddlf: Q@49 gead comppd 199 GHYOHMPO0/ 0 t o
90/10; 5m. Jgoecpure fractions were collected and the sol vent was
evapor at ed. i,@l d:. 0. 868 f%f’ Thi s, fraction was crystallized fromD PE The
precipitate FHTERI RS Flpg‘mﬁi HPied. vYieljd: 0.032 g of conmpound 114 5
(149% (np. 168C). d) The preparation of cogpognd 115 H N A mixture of “j"
(0.000195 nol) and nethylam ne (2 equiv, @ 000390 nol) in THP (5 nl) and
Et 3N (0.054 m)was stirred at roomtenpe re. EDCEy (2 equiv, 0.000390 nol)
and 1-hydroxy-benzotriazole (2 equiv, 0808390 nol) were added. The
reaction mxture was stirred at roomtenpefatureyfor 12 hours and taken up
10 into H20. The organic |ayer was separat®g,N Yo iltered and the
sol vent evaporated. The product was isolate | ;{gﬁ by col um
chromat ography. Yield: 0.026 g of conpound 115 (17. 929X,

' 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,O and extracted with CH,Cl,. The organic layer was separated, dried (MgSOy,),
filtered, and the solvent was evaporated. The residue (0.5 g) was purified by column
chromatography over silica gel (eluent: CH,Cl,/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).



Exanpl e BO9C The preparati on of conpound 116 A m xture of internediate 13
(prepared according to A5.a) (0.000291 nol) and 15 isonicotini gg&'@aw 2006
hydrazi de (2.5 equiv., 0.000728 nol) in ethanol (1 m) and CH2

February 2006 WD 03/016306 PCT/ EP02/08953 -83 (2 m) was stirred and

refl uxed fowoldniwaww s. The sol vent was evaporated till dryogsmagsiddfe residue
was purified by chromatography. Yield: 0.033 g of conmpound 116 (24.50%.
Exanpl e BOD a) The preparation of compound 117 5 Sodi um cyanoborohydri de
(0.0024 nol) was added at roomterrperataﬁ’re to a solution of internediate 26
(prepared acgording to A9) (0.0008 nmol) in formal dehyde (0.5 nl) and CH3CN
(20 m) undéb N orenspptionebeqmepodrd H1( 0.5 m) YWas added. The nixture was
stirred at roomtenperature for 2 hours, pogiregd out into H2Q K2CG8 10% and
extracted wth CH2Cl2. The organic Iayer as separat ed, dried (MgSOH),
filtered, and the solvent 10 was evapor ateth The resi due (0.3 g) was
purified by columm chromat ography over @ sol (eluent: CH2Cl12/ CH3OH 97/ 3;
5m) . The pure fractions were coll ected and¥ the sol vent was evapor at ed.
Yield: 0.08 g (28% . This fraction was crygtal |zé,§,'d from 2-

propanone/ di ethyl ether. The precipitate wagj&ljft’eand dried. Yield:

7!

0.012 g of conpound 117 (5% (np. 1320C). b) eNor ep i on of conpound 118
15 A mixture of " (prepared according to A9) (0.0015 nol }<Sand

ts telt ; ?géd;gd% %1&5%3@%@16%@001@%&9?17@|a21ue'oﬂs %‘S’?ﬁlh Fadflach (o]anEEItu)r% R
and ext r act &4 WFTPdipss %ie(BF‘H%{F 302@6’6‘8 tw&gg’gi‘gg% liﬂegﬁ%é!ﬁfé% g@ggs -84 CH2C12.
The organi c sphyien offdBr.s@podiatdiiin IVIBOd1.6 My 5@4) added htt08€ £Lhe raimthrd Was sol vent
\3/\6/12 r gyﬁpg;%hﬁéd at}glﬂﬁ'i e%s;rg F%eng h/'R ré&g&it Bg ?é/éSahal’ﬁﬁé}édl e GIQaIQE'Faty&gr aphy
fraction V\é’l%'é vaghada "&‘M&Héﬁ ?H;&@g? igﬁ.‘? g &?éﬁlﬁ?rﬁfvé‘gszréfeﬂ% 23 g.
This fracti oesidve<2.gB ghwad purifiediby cadwmibclibibrogdiaphhgver glidaegel (eldest: preci pitate
‘2’3; L' :c '; g;ne(g}gE} é@lg 11068 t0 99/8116:40 r]ps)@(gfracgeh§wesrg %@thh'e@ﬂrad’ﬂé s&{féafllf]fjaljlr ! 2§d
[ i i [
Yi el d: 0. 02735 “H1POE ?%&Fﬁ‘%i 1@% v("g%‘g OEiﬁgﬂﬂlozll f“oﬁh‘e Bregar ¥WeS on of
conpound’ 118rysrailizad fiopHoB M Tie rf@iH@E5yavdiljeradadf znddiged. ﬂ(@ele\ (9%6tanfe of
but - 2- engdi Rbkpbild 109 #1230 mol) in THE (8 m). The mxture was stirred

and refluxed for 2 hours. 00 N prepared according to A5.a) (0.0005 nol) was
added. .The Example BOB

a) The preparation of compound 112 |
oa NN

(E)

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;),.HC1 (0.0006 mol) and EtsN (0.0005 mol) was added. The mixture was

15  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, and the solvent
was evaporated. The residue was purified by column chromatography over kromasil
(eluent: CH,Cl,/CH3OH 100/0 to 90/10; 5pm). The pure fractions were collected and
the solvent was evaporated. Yield: 0.124 g (58%). This fraction was purified by column



m xture was stirred and refluxed overnight. H20 was added. The m xture was
extracted with CH2A 2. The organic layer was separated, dried ¢386hdry 2006
filtered and the solvent was evaporated. The residue (0 618 g) was purlfl ed
by col umm 15 chr omat ogr aphy over kromasil (eluent: CH2Cl 2 100; 10 m). Two
fracti ons weO0d30t@Pq4 ect ed and the sol vent was evapor at ed. PYI/EROZ/08959D, 03 g . of
conpound 119(13% . b) The preparation of conpound 120 13 February 2006 WO
03/ 016306 PCT/ EPO2/ 08953 -85 I nternediagg 13 (prepared according to AS. a)
(0.002 nol ) was added to a mixture of propanedinitrile (0.004 nol) and

pi peri di ne (6hrofidtogmply over ktolasid (elyeditd) ChiLCl/CHED® 98/ X Surmd. Thagsrestactioned at room
t emperat ure t was

t aken up in %—&éﬁgé&%gﬁlﬁ%% Ase@%‘;fo %@‘% f‘gﬁ ygﬁl&gﬁﬁ?#% a

(el uent: 2ACHBOH 98/ 2; 15- 401tn) The pure fractions were coll ect ed
and the sol VBﬁU‘hM@ﬁparﬁMﬂ:pﬂrcajr@dmd\dllel d: 0.6 g |of conpound 120. Exanpl e B9F
The preparation of conpound 122 nBuLi [1.6,M N0, 0016 nol) was added

dropwi se at -78C to a m xture of internediat® 27 (prepared according to
A10) (0.0004 nol) in THE (10 m ) under N2 ow. The 10 m xture was stirred
at -78C for 1 hour, then brought to roomtegnperature, stirred for 30

m nutes and cooled to -78C. A solution ofyrl di necéﬁ boxal dehyde (0.0004

nol) in THE (10 m) was added. The m xt jyas stirred at roomtenperature
for 2 hours, poured out on ice and extractfed with Et QAc. The organic | ayer
was separated, dried (MySO4), filtered, ard the Kol yent was evaporated. The
residue (0.32 g) was purified by 15 colum c roﬁﬁto phy over silica gel
(eluent: CH2CI 9JCH30HINI140H 98/2/0.1; 10m. f Qns were col |l ected
and the sol vent was evaporated. Yield: 0.021 g of corrpour'l“d 122 (10.4% (np.

1200) . EXanPheoiulOorHhEmlaRas Al el ho b HIROBNHY 150 b@% (0. 0015 mol ) was

added port| onw se tabl e 3)
(pr epar ed® actEVEPRyenzotizzele (0 §0¢mal i’ﬂﬂ@D? 0@9@%340@1%0#?‘;12 Grqd’él? YRR flow. 13
February 200&irredONXBBHERBOG akAclin Y N8B ]-(8.600Rhmoliriveg added. Ths mittarer ed at 5C

for 1 hour, QQQJ&%Q ofn% ﬁ%ﬁ}e%&dlﬁf&h{saﬁk?%%&dgd 1%‘%% e wdd€® Organic

Iayer was Sep ar at ed tere vent was

evapor at ed. W@C%&ﬂ%&é{z - e@fgaﬂiﬁiayﬁh‘?’?sfsfa%f’ﬂat% dggd {}WQ?N’HH’&? d8faphy over
silica gel thelscientt wa@b@@mwe@l—ﬁﬁﬂdﬂw@,g Thisfractidnev 3o poefiédtycbluoms wer e

col | ect eg anghHA%,59 Pé réroi‘iﬁs'il &MﬂﬂOCﬁEQQCHIBﬁ 1@@/@)&6’96/16 %u%arhg w2 ¥ was
crystal lized_from DI recipitate was tyeg%oéf drled Yi el d:
0.032 g of Cgiaﬁsla%ﬁergéo lﬁé}&grﬁ‘jﬁ egoﬁlint was evaporated eld: 0.065 g. ThlS fraction .
was taken up in DIPE. The precipitate was filtered off and dried. Yield: 0.035 g of
‘compound 113 (30%) (mp. 212°C).
¢) The preparation of compound 114
o

Oa TN

(E)

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
THEF (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 (MgSQ,), filtered,



The preparation of conmpound 21 $ A mixture of conpound 2 (see table 3)
(0.0002 mol), 3-thienylboronic acid (0.0005 mol), Pd(PPh3)4 (Q3pgggéggﬁbé
and Na2CO3 (0.0007 nol) in DVE (3 m) was stirred 10 and refl uxed

scelled tube for 3 hours. H20 was added. The m xture was extracted wth

et hyl acet amn® 03dhsoor gani c | ayer was separated, dried (MyBEXEP2£8%E ered, and
the solvent was evaporated. The residue was purified by colum

chromat ography over silica gel (eluentg,CH2C12/CH3OH 98/2; 15-40m. The
pure fractions were collected and the solvent was evaporated Yield: 0.04 g
of conpou ][ld add (hé@&l&/ent Yhas Eveporaled. Biledeslhie vk ppafictfy@oluafn ch@crmm@gasbh&? HN N A
m xture of c n a 0. 0002
ol | and Ragey el e T Crlnigie e 2#*}5%2% b PihetBofipn fst,
tenperature ?@XCCEPQ apq tha s@yent m&le\rapara@db%neldp% £-ohhipfragypn way eﬁ'SﬁaHlIZ@(er ed over
celite. Celi Elemmwﬁdqﬁeclwﬁmﬁlﬁ%d offTdhe dbikd.t Yidide 01085 g ©F elfoah@di4 Yi el d:
0.48 g. Thi ctlo purified by colum 20 chronatography over kromasyl
(el uent: &j 99/ 1; 15-40m). Two fractions (Fl, F2) were collected
and t he sol véhffhms:pev@:pmfapegounmléﬁd 0.13
crystallized fromdiethyl ether. The preci
Yield: 0.09 g of conpound 23 (20% . 13 Fe
Exanpl e B13 The preparation of conpound PCT/ EP02/ 08953 A ni xture of
conmpound 1 (0.0004 nol) and Pd/C (0.07 OH (10 m) was hydrogenated
at roomtenperature for 5 hours under a 3 RQar pregsure of H2, then filtered
over celite, washed with CH2C12 and the safty v '~.porated till dryness.

171 and 0.13 g F2. F2 was
tate was filtered off and dri ed.
uary 2006 WO 03/016306 _87

and dried. The residue (0.7 g) was purlfled by colu
kromasyl (eluent: CH2C12/ CH3OH 100/0 to 99/1; 5m . The pure fractions were

coll ected and the solV was | vaporated. The residue (0.06 g) was

crystallized fromD PE. [The pre ipitate was filtered off and dried. Yield:
0.04 g of conpound 24 anple B 14 The preparation of conpound 26
NaH 60% (0. 0004 nol) roomtenperature to a m xture of conpound

25 (see Table 4) (prepa ed acc rdlng to B6.c) (0.0004 nol) in THE (30 m).
The mixture was stirred ‘e&;ﬁ’ tenperature for 1 hour. A solution of |CH3
ed

(0.0004 nol) in THE (30 s added. The m xture was stirred at 60C for 2
hours, then éc;gqxg{ge of; pour 0. 000195 mol) and methylamine (2 equiv, 0.000390

mol) in THF (5 m}) 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 H,0. 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 BOC
The preparation of compound 116

HN N N
T
>
ST

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,



15 into H20 and extracted with CH2Cl 2. The organic | ayer was separat ed,
dried (MgSO™M), filtered-and the solvent was evaporated. The r?:?i:él%ar(yozoég
g) was purified by columm chromat ography over kromasil (eluent:

CH2C12/ CH30H 99/1; 10m). The pure fractions were collected and the sol vent
was evapor aved30yEed d: 0. 049 g of conpound 26 (32% . 20 RA/FRPHILISTYy 2006
WO 03/016306 PCT/ EPO2/ 08953 -88 Exanple B 15 a) The preparation of conpound
123 Jones's reagent (0.0056 nol) was adgded at 5C to a m xture of compound 18
(prepared according to B9) (0.0029 nol) in 2-propanone (20 m) under N2
flow. The m@tmil) @anstiredand reflexkdedbr Bhduay: TRe fuduemswad dveporfgeditikdryaess. i nt o H20,
basified wit - ~ ~ By 2 o r i | ayer was
separ at ed, red. %@nﬁ?ﬁ%c@?ogﬁ&?%%ﬂé&h}(@g gé%v%ﬁ?&ﬁgg@g%orat ed. The
resi due (1.524PO%es purified by colum chromat ography over silica gel

(el uent: CH2C12/ (EV NHACH 98/2/0.1; 15-40m). Two fractions (Fl, F2) were
col l ected and—tr orvent was evaporated. Yield: 0.122 g F1 (11% and 0.19
g F2 (179 . @ 2Thegseprarionaf ¢ampednd ¥1dm DI PE. The/precipitate was 10 filtered

off and dried. Yield: 0.034 g of conpoun Map. 1500). b) The
preparation of compound 124 ci~~\ Il A ure of conpound 123 (0. 0005 nol)
in POC13 (1.5 mM) was stirred at 80C f ours, poured out into ice and
K2CO3 10% and extracted with CH2Cl 2/ CHBC]—IHNQI'E; Qi c | ayer was separ at ed,
dried (MgS4), filtered and the sol vent was |pvapor

.Gh
\rﬁm @ The residue (0.14

g) was purified by col um chromat ography over~kr ona ,uent 1 15
CH2C12/ CH3OH 99/1; 10m . The pure fractions were collected and the sol vent
was evaporated. Yield: 0.026 g of conpound 124. 13 February 2006 WO

03/ 016306 PCI/.EPO2/ 0895 8 | e . B 16 The preparation qf.conpound 125
NaOH B 82 MR e Ak ROREP D st e Bh a Reu bR R S Radii o (ceo
Tabl e 3) ( priefanaiintade (reared accordd: 1©)AY) 00-08BInetvin)fommmilehy2CPIS miband 0. 0004
gvl )t Ih n det ]f@?gﬁdN (z_l)q?lﬁhhde%iﬁfﬂﬁom Atcétfcehctﬁétﬁ.s%rl?]ﬁvraﬁﬂidé& ToO Giki@fe washour Si -
WO- I r or .. m xture Wa apor at ea., ure ut 1nto
'Ot oxt 1 SEPEA T PrEEre S or BEER R ool i OIS, IR BB teds 01006
dried (MySO#ith €HbGlerlhg organid laybiew assepasaied, dried gipo fidtersd. anditd sglveat 21 g of
E8ngglllgqollz)&vasté)’aﬂ:ged?qﬂpfb@i@ﬁé O3 OfwHk ﬁmwwcbgﬁlflcgaémag@% gbb&: i mi daialEe(zo
. no Wwas ed. [ oppoun . in

m). The m xPHF OIKglge“gt éﬁ%@%ﬁi&?ﬁﬁ PIpi d‘@dr‘rg"v%“r‘%fragﬁ%‘t"?s ‘gﬁ%rﬁ F‘ég?c?fg%%t into H20
and ext r act dbe soiltent @rpeyaporatih & igdd:ghel & (285 cFhinkiactior pas ervetellizagfromg 2-

propanone/diethy] 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 U

N

) H
N N
x>
U \©\
=N
SN

NH, ] l

NH

U

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,COs and extracted with



(MS™), filtered, and the sol vent was evaporated. The residue (0.17 g) was
purified by colum chromat ography over kromasil (el uent: CH2C&2#&&@Q§U@§62
10m. 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 m xed
and cryst al woaedisBoresom di et hyl ether. 15 The precipitate wesr/Ervgrsed of f and
dried. Yield: 0.05 g of conpound 126 (38% (np. >260C). 13 February 2006 WO
03/ 016306 PCT/ EP02/ 08953 -90 Exanple B g4/ Preparation of conmpound 253 0 |
H2N-- G- CH=CH (E) a) 2.53 ni of acetonitrile, 0.056 g (0.253 nmml) of

Pd( OAc) 2 andCB,AI94rhg ofdinfeQferwm sepdrated, diied ﬂ(/@SO'@t fiydrqah emythy phloaiphiane wer e

brought in a_ 100 ni ask.u nitr. h xLure was, stl red for 10
M nutes. | To PREACR edsul Call rnBoFt Bomy ShomBo e ol Sufled " 55 10 61

m (3.8 mmol felught: pixtohgraeADbe HYhalh- mma)n@h@plgs frgetions werepaBiécied apfl the

a]g:r yl am de. déUI'@nvaddslﬂé e Vert 6d3 tTlﬁ@frbétibn(vgéE@}ystfam&ecﬁfr@lﬁyz yi SI 8' gg 28 %
0] conpaQun oduce g

(4, 35mmos  1PEeBy < é‘?‘ﬁBE?f‘B&%tWé‘S Algipl Bng Hih Sl QU SRS

i nt er medi at efraitlamd/as_malbﬁedzhgp'n oemBIPE/diethylhitler i hetpracpital@, wWeg fidtexsfl OFHCI 6N in

2- propanol  wWadeiriedoged: 0027 fMbocbpBuersxs%y.r ed under refluxed for 72 hours
and then cool ed yi el ding t he hydrochloric acid salt of conpound 253, i.e.

conpound 254Exabipl€BoHound 254 can be converted into the free base according

to art-known, glﬁ&m( §§ plos0 Exanpl e B1A) y Conpound 253 can be
converted |nto c&%poun@ f ac rdlng to the netho 'ﬂescrlbed above in

Exanple Alc)y). 20 13 February 2006 WO 03/ 0163416 PCT/ EP02/ 08953 -91 The
following Tables 3, 4 and 5 |ist conpounds of ka (1) as prepared
according to one of the above exanples (Ex. Table 3 5 Conp Ex.

R3R4Physi cal data
0O HN N
0RO
=N
. XN

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.

~

=N
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 pm). Two fractions were

collected and the solvent was evaporated. Yield : 0.03 g of compound 119 (13%).

//N

N

HN\CT \©\\

b) The preparation of compound 120



No. No. np: C / 2B2a2- benzof uranyl Hm _> 240 21B113-t hi enyl Hm . 220 _
3B2b2-furanyl Hm p. 228 28 B2a 2- t hi enyl H mp. 235 29B2ahen '15‘%&%% 5406

| B1/ B6a- CH=CH CNHnp. 245, (E) 30B2a2, 4-di chl or ophenyl H( 460)

31B2a__2- benzo[ b] t hi enyl H(448) 32132a _1-n~ht hal enyl H(442) 33

B2a3- chl or opteampbitl 426 34B2a3- acety pheny) H434) ---. - 3»cEPRARS3 e | phhen
__H(406) 36B2a2- napht hal enyl H(442- -. 37132a4- chIoropheny]H(426)

38B2a4- net hoxyphenyl H (422) 39B2a4- net hyl t hi op enyl H(438) - 40B2a}-

-CnzonH 19131} VHmp. 220 8B5a- C(=N-OH) - CH{ CH3) zHMm . 156 20BI GH Hmp. 205

~ 27B1~~OHmppd ecﬂa?te 'f?&ﬁétﬁfé& a%&%in%&? A34)Q6! 665’&0@%( s BRAR08 APrure 92

ConpEx. RSRaPhyS|ca
propanedmltn]e (O 004 mol) an plpendme (0 004 mol) in ethanol (10 ml). The mixture

was stirred at room temperature for 5 minutes. The solvent was evaporated. The residue

was taken up in CH,Cl, and purified by column chromatography over silica gel (eluent:
5 CHyCly/CH30H 98/2; 15-40pm). The pure fractions were collected and the solvent was
evaporated. Yield: 0.6 g of compound 120.

Example BOF
The preparation of compound 122 XN

peacH

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 N5 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
(MgSO0.,), filtered, and the solvent was evaporated. The residue (0.32 g) was purified by

15  column chromatography over silica gel (eluent: CH,Cl,/CH;OH/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).

Exam le B10
The preparation of compound 20

\QY

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.



np. 200 on.

45B5a- C(=N- OH) - CH3H _np. 135 _ 9B5b- C( =N- O- CH3) - CH( CH3) 2Hnp. 185G 3,
46B5br-0 NHNp. 164 47B4b_- CH2- N( CH2- CH3) 2Hnp. 150 48BobHnp. 85 ' 7

42B5aNHnmp. 155 |1 4d 43BobHni p. 110 44B5bNHnmp. 110 H3C O

sH(461) N 49B6eH(449) N 50B6eH(487) 51B6eH(493) 52B6ex H(473) ' CH3
53B6e- - H( 448} 03/01p80¢H3 N ' J 54B6el H(446) | : PCT/EP02/08953

10

15

20
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The mixture was stirred at 5°C for 1 hour, 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 (0.15 g) was purified by column chromatography over silica gel
(eluent: CH,Cl,/CH3;0H 99/1; 10pm). The pure fractions were collected and the solvent
was evaporated. The residue (0.068 g, 12%) was crystallized from DIPE. The
precipitate was filtered off and dried. Yield: 0.032 g of compound 20.

G
_Lrorag

A mixture of compound 2 (see table 3) (0.0002 mol), 3-thienylboronic acid (0.0005
mol), Pd(PPhs)4 (0.00002 mol) and Na;COs (0.0007 mol) in DME (3 ml) was stirred
and refluxed in a scelled tube for 3 hours. HO was added. The mixture was extracted

Example B11
The preparation of compound 21

with ethyl acetate. The organic layer was separated, dried (MgSOy), filtered, and the
solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent: CH,Clo/CH30H 98/2; 15-40pm). The pure fractions were collected
and the solvent was evaporated. Yield: 0.04 g of compound 21 (40%).

Example B12
The preparation of compound 23 O

N
NH;

A
H
HN N N
jORoY
N
%N

A mixture of compound 22 (see table 3) (prepared according to B4.a) (0.0002 mol) and
Raney Nickel (0.1 g) in CH3OH (10 ml) was stirred at room temperature for 15 minutes
under a 2 bar pression of Hy, then filtered over celite. Celite was washed with CH30H.
The filtrate was evaporated. Yield: 0.48 g. This fraction was purified by column
chromatography over kromasyl (eluent: CH,Cl,/CH30H 99/1; 15-40pum). 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%).

1§ﬁi€ooa



55B6eH(449) N '\ 56B6eHr H(521) 13 February 2006 WO 03/ 016306 PCT/ EP02/ 08953

-93 ConpEx. R3Physi cal data No.No.np.C / CBS 57B6eH(457) 13 Februa 06
6B4b- CH2- N( CH3) - CH2- CH2- N( CH3) 2H( 430) 58B4bpH(506) CI Il CHy - r3§4%
H(428) | 60B4bH(532) _..---------- -- ~"~ n 61Bob\ /H(504) 62B4bH( 503)

63B4bH( 472) WHEBEAGM 491) 65B4bCH2 N(CH3) CHz CH - CH - CH3( BOBEP@GBSHCH3H( 442)
67B4bH(410) H3C 68B4b- CH2- N( CH3) - CH2- CH2- CH3

-87-

H H
N N N
U\O\

N
i Xy

N
A mixture of compound 1 (0.0004 mol) and Pd/C (0.07 g) in CH30H (10 ml) was
hydrogenated at room temperature for 5 hours under a 3 bar pressure of Hy, then filtered

Example B13
The preparation of compound 24

over celite, washed with CH,Cl, and the solvent was evaporated till dryness. The

5 residue was crystallized from DIPE. The precipitate was filtered off and dried. The
residue (0.7 g) was purified by column chromatography over kromasyl (eluent:
CH,Cl,/CH50H 100/0 to 99/1; 5um). The pure fractions were collected and the solvent
was evaporated. The residue (0.06 g) was crystallized from DIPE. The precipitate was
filtered off and dried. Yield: 0.04 g of compound 24 (27%).

10 Example B14

The preparation of compound 26 ﬁ
N
# I
AN

Q. 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;Cl,/CH;OH 99/1; 10um). The pure
fractions were collected and the solvent was evaporated. Yield: 0.049 g of compound
26 (32%).
20



H (401) -- 69Bob~"n~ ---.-H (399) -- 70B4bLj H(396) 71B4bCH2-CH2- O-CH3) 2
H(461 -CH2-N( 72B4b(C H(485) Lz~y OCH3 73B4bH(456) 74B4bH( 492)13February 2006
75B4b- CH2- N( CH3) - CH2- CH2- CNH(412) 13 February 2006 WO 03/ 016306

PCT/ EPO2/ 08953 -94 ConpEx. R3Physi cal data No.No.nmp.C / (NHL1+)* L~

76B4bH( 443) VGM)3/0163077BobH- - (397) 78- ~~~--- - -- --- -- @EELEPBAEIH
79B4b- ~A~~" - H(464) ----- 80B4b- CH, _- NH CH2- CH2- N(CH 2- CH3) 2H - nQ 105 _
81B1I | Hnp. 240 88,

Example B15
a) The preparation of compound 123

Jones’s reagent (0.0056 mol) was added at 5°C to a mixture of compound 18 (prepared
according to B9) (0.0029 mol) in 2-propanone (20 ml) under N, flow. The mixture was
stirred at 5°C for 2 hours, then poured out into H,O, basified with NaHCO; and

S extracted with CH,Cl. The organic layer was separated, dried (MgSO.), filtered, and
the solvent was evaporated. The residue (1.5 g) was purified by column
chromatography over silica gel (eluent: CH,Cl,/CH;O0H/NH,OH 98/2/0.1; 15-40pum).
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 N “
/& | i
HN. NH

T

%

/N

N
A mixture of compound 123 (0.0005 mol) in POCl; (1.5 ml) was stirred at 80°C for 24
hours, poured out into ice and K;CO3 10% and extracted with CH,Cl,/CH30H. 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,Cly/CH3O0H 99/1; 10um). The pure fractions were collected and the solvent was

evaporated. Yield: 0.026 g of compound 124.



H -- 82B10l | Hnp.170 _ 24B13__ Hnp 208 - CH2- CH2-CN i 83B8I YNyOHp. >250C
14B6dl | Hip. 158 84B6¢- C{ CH3) =CH- CNHnp. 224C (E) 18B9__ - CH( OL- 1)1aQHr@W 26061
-np. 252C  85B4b' ~NI NH(474) ----- | oee-- 86Bob t, / ~nH(473) - N
87BobH(426) | 88BAbON H(424) '~N  89BAbH(446) U 90BAbH(397) 13 February
2006 WO 03/\0a6306331eCT/ EP02/ 08953 - 95 ConpEx. R3Physi cal da&Ca/EReMesnp. C /

-89-
Example B16
a) The preparation of compound 125 y o0
l
N I
HN N NH

NaOH 5N (2 ml) was added dropwise at 50°C to a mixture of compound 104 (see

Table 3) (prepared according to B2.c) (0.0003 mol) and NH,OH, HCI (0.0004 mol) in

ethanol (10 ml). The mixture was stirred at 50°C for 2 hours. Two-third of the mixture
5  was evaporated. The mixture was poured out into H,O and extracted with CH,Cl,. The

organic layer was washed with K,CO; 10%, dried (MgSO,), filtered, and the solvent

was evaporated. Yield: 0.21 g of compound 125.

b) The preparation of compound 126 //N

N
NP Il

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
(MgSO0y), filtered, and the solvent was evaporated. The residue (0.17 g) was purified by
column chromatography over kromasil (eluent: CH,Clo/CH3;0H 98/2; 10pm). 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).



(MH#)* H 3~CH3 91Bob~ H(438) ' N'N -1 ,H 3 92B4b"H(438) N u r 13 93B4bL~
UH(410) 94B4bti~ 3H(410) 95B4bcl H(478) H3C 96B4bH(473) 13 February 2006
103B6b- CH=C( CH3) - CNHnp. 201C (E) 11B6b- CH=C(CH3) - CNHm p. 246C (Z
10B6a- CH=CH CNHmp 253C (Z) 4B3-CH2-CNH 17B8J_j fl ~CH3Hnp.110C 97B8.rc
3H. 240C Oald ¢bpBET p SHHNp. >250C N-N 7B4c- CHr O- CHr CH2- CNt/EP126053
5B4a4-t hi onor ~hol i nyl - NO2x. 268 98B4a4- nor nhol i nyl - NO2np 210 22B4al
eridinyl __ -N02 _mp. 252 23B12peridinyl gq_- NH2np. 262 :
12B6¢cH C(CH3) =CH CN(E) (381)

Example B17

Preparation of compound 253

H H
N N N
/ \r
xn
HoN—C—CH==CH \\N

(E)
a) 2.53 ml of acetonitrile, 0.056 g (0.253 mmol) of Pd(OAc), and 0.154 g (0.506 mmol)
5  of tris(2-methylphenyl)phosphine were brought in a 100 ml flask under nitrogen and the
mixture was stirred 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 S days yielding 28 % of
compound 253.

10  b)In a 100m! 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 HC1 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).
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13B6CH C( CH3) =CH CN(Z) (381) 127B1- N(CH3)2Hp 22SC 123Bl15a- C(=0) - CH2- CNHm p.
150C 13 February 2006 WD 031016306 PCT/ EP02/ 08953 -96 Comp Ex. 1Physied20d8t a
No. No. R3R4np. C / (MLl +) * 116BOCH(463) 128BOCN N rH(480) 129B9CH H(452) N
_130B9C_- CHEN- NH- C(=0) - CH3H(400) _ _ - CHEN- NH C(=O) - CH, - CNH(425) 131B9C ~I |
132BOCR, | | WH(0488p060 115B9Bd- C( =0) - NH- CH3H( 373) 134B9Bd- CFCIBRINISFB) 2H( 387) _
135B9Bd- C( =0) - N( CH3) - CH2- CH3H (401) 136B9Bd- C( =0) - N( CH2- CH3) zH( 415) _
137B9Bd- C(=0) - NH- CH2- CH3 - ~-H_ (387)- .3R8B9Bd- C(=0) - NH CH2- CNH( 398)
139B9Bd--- - H(412)..- - - -C(=0) - N(CH3)- CH2- CN 140B9Bd- C( =0) - NH- CH2- CCHH
_(397) 141B9BYe {ofle@ngNidbles-2-CrdCHRHceni398ds ot 40BOBIIGEp@paiacid(diMap2 H( 401

one of the above examples (Ex. No.).

Table 3
H
R* NN N
|JOROY
Comp | Ex. R R Physical data
No. |Neo. mp.°C/
(MH+)*

2 |B2a 2-benzofuranyl H mp. > 240
21 |B11 3-thienyl H mp. 220

3 [B2b 2-furanyl H mp. 228
28 |B2a 2-thieny] H mp. 235
29 [B2a phenyl H mp. 230

1 iB1/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 §—ch12011 H

19 |B1 z/ﬁ\Q H mp.220

8 |[B5a -C(=N-OH)-CH(CH,), H mp. 156

H
20 |B10 /iQ H mp. 205
27 |B1 EW(\Q H mp. 193
)




143B1- N[ CH2 CH( CH3hLHp. 238C 144B13- CH2- CH(CN) 2Hm . 1p 60C_

106B6f - CH=C( CN) - C(=0) - G(CH3) 3H _(E), np_193C 145B9FH(E), np. 239Gebruary 2006

146BOFH(Z), np. 258C 147B9Ea- CH=C( CN) - CHz- CN - - g( Z/ E=88/ 12) (406)

148B6c- C( CH2_CH3) =CH CNH(E), np_173C 149B6c- C( CH( CH3) 2) =CH- CN_ H(E), m p.

132C 150B6cwWO(0@k(6@43) 2) =CH CNH(Z), m 132C 151_B66- CH=C({ CH3)®IONQ/EYS3 np. 246C

13 February 2006 WD 03/ 016306 PCT/ EP02/ 08953 - 97 ConpEx. R3R Physi cal data

No.No.np. C / _ 152B6b __ - CH=C( CH3) - CNHpE), np. 201C

153B13- CH, - CH( CH3) - CNH187C 124B15b- C( C1) =CH CNH 154B9Ba- CH- - CH C(=0) -

N( CH3) - CHZ_ (gt [ Ex. 112B9Ba- CH=CH C( =O) - N(CHS%‘LZH( E)%np>2%5,@§l5§9§cl\w( E),
(E)

mp. 156C 1?6 9BdN~H( EJR’ np. 168C 157B9Bc140 oc/
158B9Bc- CH=CH & 3P N(CH3) - CH -CH3 _H(E), np. 3260C mp-
114B9Bc- CH=CH C(30) - N(CH3) - (CH2) 2 CNH (E), np. 168C (MH+)*
159B9Bc- CH=CH- C( 50) - N( CH2- H(E), m.249-C| 160B6b- C{ GH3) =C( CH3)} CNH( E)
107B9Aa- CH=CHAL [BI{ 2) 2 161B9Aa- CH=CH-|Br H( Z{, np.|mm8®
111B9Ad- - CHy L,( Br)[2H Z%ZBHI-H( By, Tp-120C N(F) . 9E \ H
_>260C 42 |B5a J! H mp.155
HO
43 |B4b N ) H mp. 110
<
44 |B5b m H mp. 110
By—0
45 |B5a -C(=N-OH)-CH; H mp.135
9 |B5b -C(=N-0-CH;)-CH(CHy), H mp. 185
CH;
N e

46 |B5b @/of’“ H mp. 164

47 B4b -CHQ_-N (CHz—CH3)2 H mp. 150

48 |B4b @ H mp. 85

N
15 |Bée J‘\)\Op H (461)
N
19 |Bee | AN H (449)

N
50 |B6e %Q\j H (487)

51 |Bée A QO H (493)
O«

52 |B6e 7 CH;, H (473)
N

53 |B6e f\*@ H (443)
N H; -

54 |Bée A~ ™ H (446)
N

55 (Bee | NN H (449)

N
56 |Bée oL \J\Q—& H (521)




163B9F/ i' Hmp. 128C 164B9FFHnp. 104C 125B16a"H 104B2cUU !'!'H 165B9F1 SHmp.
112C 13 February 2006 WO 03/016306 PCT/ EP02/ 08953 -98 ConpEx. RgPhysugdl2odat a
No.No.nmp.C / (nlH+)* rlr H3 166B9F. Hmp. 194C N 167B9F/ \ / -NHnp. 191C f CN
126B 16bHnp. >260C 168B4c-CH O--CHrCH3_--_  Hnp. 201C 117B9DaH N( CH3) 2m p.
132C 120B9BEhe @/H6306H=C(CN) 2 253B 17al b_ H(E) - CH=CH C( =OP(HEPIHBE3

17b- CH=CH C(=O)NH2H(E) HC1 * (WMHO) defines the nmass of the protonated
conpound; it was determned with a M c9Mass spectroneter equipped with an

el ectrospray_probhe with a quadripolar analyser 5 Table 4: Conp FX.
R3R Physi calCelap aedo. I\I%SWp. C/ (MH)* R Physical data
No. [No. mp.°C/
' (MH+)*
N CH,
57 |Bée r’v&@ H (457)
6 |B4b | -CH,-N(CH,)-CH,-CH,-N(CH,), H (430)
58 |B4b H 506
J'K/N\/\N,CH3 (306)
~cH;,
A~ N
59 |B4b N o H (428)
60 |B4b {\OOJ\CHB H (532)
7\
61 |B4b L H (504)
62 [ | T ) H (503)
63 |B4b H (472)
T
/N ==
64 |Bab | T \_/ H (491)
65 |B4b | -CH,-N(CH:)-CH,-CH,-CH,-CH, H 415)
66 |B4b {\N//\\N—CH3 H (442)
N Ny
67 |B4b — H (410)
ch
68 [B4b | -CH,N(CH,)-CH,-CH,-CH; H (401)
69 |Bav | YN H (399)
Ve
70 |Bab | NP H (396)
71 [B4b | -CH,-N(CH,-CH,-O-CH,), H (461)
72 |B4b “(\Oj\o/\wa H (485)
s
73 |B4b N\CN/% H (456)
N\
74 |pan | ) H (@9
75 |B4b | -CH,-N(CH,)-CH,-CH,-CN H (412)




25B6¢- CHECH CNHM . 256C 99B3- CHZ- CNHhp.  184C 100Bob- CH2- N( CH2- CHB) 2Hnp. 172 C
102B13- CHZ- CH2- CNHp.  224C 101B4b- CH2- N( CH3) - CH2- CH2- CAT Hp. 19q§,:e Lary 2006
261314- CH=CH CNCH3_m p.  195C -. B9Bd- O =O) - N( CH2- CH3) 2 | I3 78X
170B4b- CHr N( CHB) - CH2- ONH 171B4bH(398) 172B2a} Hnp. 158C 13 g uary 2006 WO
03/ 016306 POW BRIGIO8953 - 99 Conp Ex. R3R Physical data NecMer(M®ss)*
173B4b- CH, - N(CHB) . CHzZ- CHZ- N(CH3) 2HI n _p. 196C

174B4b- CH2- N( CH3) - CH=N- CNHnp. 254C 175B14Z- f ur anyl _CH3np. 178C 118 B9Db H 164C
176B 14CH3np. 188C 177B9Aa- CH=CH Br H(Z) . np. 169C 110B9Ac- CH=C(F) - CNH(E)

i np. 54C 178&hndRC( G-i?é%_':G\IH( Z) 179B6b- CH=C( C;—B) CN\H_ (Eplgysgal‘ﬂagg)BngH
HE) X~~'Y —RT 8/1B9Bc- CH C(=0O) -NTHc 1cl oQroyl I-BE) (426 o
0. |No. p.°C/
(MH+)*
CH,
~
76 |B4b WP H (443)
\—<CH3
77 |Bav | ¥ Y H 397)
78 |Bap | ¥ Y3 H (417)
——
7 [pa | Y H o |@64)
80 B4b -CHg-NH-CHz-CHz—N (CH:)_'Cst)’.’. H mp, 105
81 |B1 |°l H mp. 240
H .
82 |B10 " H mp. 170
24 1B13 -CH,-CH,-CN H mp. 208
83 |B8 s W/O H mp.>250°C
\OLN
14 |B6d ' o H mp.158
R
84 |Béc -C(CHs)=CH-CN H mp.224°C (E)
18 |B9 -CH(OH)-CH,-CN H mp.252°C
85 |B4b i/\NEN H “474)
86 |Bab A~ yQ H 473
Y @
OH
87 |B4b i/\’l’_—:v H (426)
CH,
88 |B4b -L/\N/EN H (424)
YN
89 |B4b //—j'\\ H (446)
N N
90 |Bab | ¥ONON o 397)




182B9Bc- CH=CH- C( =0) - NH- CH2- CHZ- N( CH3) 2H(E) (427)
183B9Bc- CH=CH- C( =O) - NH CH2- CH27CH2- O- CH3H( E) ( 458)
184B9Bc- CH=CHC( =0) - NH- CHz_ CH( CH3) _H(E) (442) (E) 439)

185B9Bc- CH=CH C(=0) - Nb- CH2- CH2- CNH -
187B9Bc CH=OMO@ADpOSNH CH2- CH2- CH2- NN( CHB) 2H( E) (471) _

186B9Bc~~ NH..

188B9Bc- CH=CH C( =0) - NH- ( CH2) 3- O- CH2- CH3H_(E) (472) _-..-_
189B9BC- CH=CH- C( =0) - NH- CH2- CH3H( E) (414).95.

13 February 2006
. _ (E)(468)

PCT/EP02/08953

B9Bc- CH=CH C(=O) - NH- CH, - CH2- O- CH3H( E) (444) 190 191B9Bc
-G—hmq:ODCMhb.ﬁ(G-B 2 H(E)(428) -- - B4bCH3 H(B)(,491) |¥§ caldata"H
193B4bH( E) (4421@ [94B4b CH- CH, - N( CH3) - CH2- CH2_- ClH( E) (439) .
195 =ti n~xxZME}N%83)| 196B4b- CH=CH CHZ- N( CH2{ CH2- O CH3) 2H( P 448)
197B4b~wr HH B) (476) 19{8B4b- CH=CH CH2- N( CH3) - CIH2- CH2- CH3H( E) (MH8)* 13 February
2006 WO 031016306 PCT/EPO2/Q8953 - 100 Conp Ex] R3R Physi g¢al data Ng. No.np.C
[ (NU13+)* 19§BOH=CH GH2; B CH3) - CH2- CH2- N( CH2- CH3} 2H( ) (448)5)
|—]
¢
2
92 |B4b Y /\’ﬂ__;’," H (438)
fa
93 [B4b i/\NL_;:l« H (410)
. CH
o4 |pap | WYY H (410)
1
Ci
95 |B4b | ¥ ) H (478)
HyC
Ri \
96 |B4b NN H (473)
N #
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
Fa) ~CH;
17 |BS Y G H mp.110°C
O——N
J..l'
97 |B8 Y e H mp.240°C
O——N
_IJ'
16 |B7 Y™ H mp.>250°C
N——N
7 |B4c -CH,-O-CH,-CH,-CN H mp>260
5 |B4a 4-thiomorpholinyl -NO, mp. 268
98 |{B4a 4-morpholinyl -NO, mp. 210
22 [B4a 1-piperidinyl -NO, mp. 252
23 [B12 1-piperidinyl -NH, mp. 262
12 |B6c H -C(CH,)=CH-CN |(E) (381)
13 |B6c H -C(CH;)=CH-CN |(Z) (381)
127 IB1 -N(CHs), H mp. 228°C
123 |B15a | -C(=0)-CH,-CN H mp. 150°C




200B4b- CH=CH- CH2- N( CH2- CH3) - CH3_H(E) (414)

201B4b- CH=CH CH, - N( CH2- CH2- CH3) 2H(E) (456) 13 February 2006
202BO- CH=CH- CH2- N( CH3) - CH2- CH2- CH2- CH3H(E) (442) 203B4bH(E) (438)

204BobH(E) (442) 205B4bH(E) (455)

206B4b- CH=CM@hi2oibiobenzyl ) CH2- CH2- N( CH3) 2H( E) ( 533) PCT/EP02/08953
207B4b- CH=CH_CH2_N( CH3) 2H( Q(457) 208B4b- CH=CH CH2- N(i sopp 1y ) 2H( B) ( 456)
121B9BbCH=CH C(=O)-NH_-- ---H (B) - Z%BQBbH(E) np. 116C ~n3 210B9BbJ1 N
H(E), np. 254C - - CH - 211B9Bb -- (E) np. 222C
- CH=CH C(=0 Y - OF2- CH2- OH 212B9Ba- CHECH{ C(=0) - N( CH3 - E), np-
198C 213B6c| H ")E-§'C(0+13‘) =CH CN R’ )Ph%&:'qm
214B9Bc- CH=CHNG( 3%~ N( CH3) _CH2=CH, 4CN__H (E), |[np. _204C mp.°C/
215B9Bc- CH=CH C( 50) - N( PH3) - CH2- CH3H(E) > nmm.  211C 216B9BcH( ExMBWy: 246C
217B9Bc- CH=CH C( (| O - \[CH2-CFBPE,_ H(E),” ip. 226C 218BIBCH(E), np. 196C
219B9Ba- CH=CH & 90~ N( :H?,)zH ., np. 225C _|220BE- CH=C -CH -QGNH(Z), m
. 1p 95C 10<>9%§é cn%%wr ::H:K‘E) np. 200C _ 9Ab- CH=CH- C1H _(/E ni p. 1§65C 108
2219Ba- CH=CH-E{=a)—NHEH3HCB—p—2606—
2229Bb- CH:CHCé: ) - N( CH2- CH2x )2H( E), np.|158C 13 Fehruary 2006 WO
03/ 016306 B9C = H (480)
129 |B9C a \;( :: H (452)
130 |B9C -CH=N-NH-C(=0)-CH, H (400)
131 |B9C -CH=N-NH-C(=0)-CH,-CN H (425)
B f |
132 |BSC =" :s: H 468
1 o8
115 |B9Bd | -C(=0)-NH-CH;, H (373)
134 [B9Bd -C(=0)-N(CHs), H (387)
135 |B9Bd -C(=0)-N(CH,)-CH,-CH; H (401)
136 |B9Bd -C(=0)-N(CH,-CH;), H (415)
137 |B9Bd | -C(=0)-NH-CH,-CH; H (387)
138 |B9Bd -C(=0)-NH-CH,-CN H (398)
139 IB9Bd -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(CH;), H {401)
143 |B1 -N[CH,-CH(CH:),], H mp. 238°C
144 B13 -CH,-CH(CN), H mp. 160°C
106 |B6f -CH=C(CN)-C(=0)-C(CHa);3 H (), mp. 193°C
145 |BYF 2_//—<\:> H (E), mp. 229°C
146 |B9F VY H (Z), mp. 258°C
(Z/E=R8B/12)
147 |BY9Ea -CH=C(CN)-CH,-CN H
(406)
148 |Béc -C(CH,-CH;)=CH-CN H (E), mp. 173°C
149 |B6c -C(CH(CH;),)=CH-CN H (E), mp. 132°C
150 |B6c -C(CH(CHs),)=CH-CN H (Z), mp. 132°C
151 [Bé6b -CH=C(CH;)-CN H (Z), mp. 246°C




-101 PCT/ EPO2/ 08953 ConpEx. R3Physi cal data No.No.nmp.C / (MH+)* 2239BbH(E),
nip. 208C 2249BbJI N__/UH(E), nmp. 208C 113

" 9Bb- CHECH O =0} N( CH3Y - CH2- CHR- CH2- CHBH_(E), np. 212C 13 February 2006
2254b- CH2- N( CH2- CH2- CN) 2Hp. 1540C 2262a2-furanyl Hn . 162C * (MAN defines the
mass of the WP e6vUmdbed conpound: it was deternm ned with aPCNERRONESS
spectroneter equipped with an el ectrospray probe with a quadri pol ar

anal yser. 5 Table 5: R4a Com Ex. Physicegj. data p No. RBR'R'" X1MP. 0C No.
227B13- CH2- CH2CNCH3H NHnp. 186C 228Bob- CH2- N((CH3) - CH2- CNCH3 - NHnp. 138C H

229B6b- CH=C( @daly|§NCH3HE NHp.  190C 230B6¢- CH=(H ONGl; I-l—O([rE,I)y_ch‘-ﬂidgta 254C
231B6b- CH= ) -|CNCH3HRO- np. 150C 232B6¢- C( C. 13) =CHF CNCH3 _H- 0 ( F) ,| ni p. 234C
105_B4d_- CCH2N qf¥: CH3CH3H _- 0- np.  140C 233B6b- CH=C( CHS)-CN@-@Q‘ - NHnp. 214C
234B13- CH2- CH 2- ANCH3H{ 0-r ap. 1990C 235B13- CH(CH3) - CH2- Nl (MBHY'O- np. 195C
236B13- CH2- CH ~CNCH3 € - C 237B6c¢- CH+CH- CIYQHSH—N iop.| >264C
238B3- CH2- éﬁgghﬁﬁ lggg(gg%}ﬁ CHECHENCH3 2= furan 1-.&%’3"" ﬁ&."?/SC
119B9E- CH=C(.CA)2 (B33 CNCHEE-ERCHR-CN NH 13 Fehr gary Fbos wh agy 886804 - 102
124 |B15b | -C(CH=CH-CN H
154 |B9Ba | -CH=CH-C(=0)-N(CH;)-CH,-CN H (E)
112 |B9Ba | -CH=CH-C(=0)-N(CHa), H (E), mp.>264°C
o (\N—cm
155 |B9Bc =" H (E), mp. 156°C
W
<
156 |B9Bc =" H (E), mp. 168°C
HIO(
<
157 |B9Bc =" H (E), mp.>265°C
\W
158 [B9Bc | -CH=CH-C(=0)-N(CHa)-CH,-CH, H (E), mp.>260°C
114 |B9Bc |-CH=CH-C(=0)-N(CH)-(CH,) ,-CN H (E), mp. 168°C
159 |B9Bc | -CH=CH-C(=0)-N(CH,-CH3), H (E), mp. 249°C
160 |B6b -C(CH3)=C(CHs)-CN H (E)
107 {B9Aa | -CH=CH-CI H (Z), mp. 250°C
161 |B9Aa | -CH=CH-Br H (Z), mp. 248°C
111 |B9Ad | -CH=C(Br), H mp. 223°C
122 |BOF 2_/_® H (E), mp. 120°C
162 |BOF aw, H (), rup.
>260°C
163 BOF 7 \_4 H mp. 128°C
JJ
164 |BIFF — () H mp. 104°C
o __N,OH
125 |B16a \ / H
J..l'
104 |B2c | \@j H
JJ' S
165 |B9F ) H mp. 112°C




PCT/ EP0O2/ 08953 Com Ex. R3 R " Physical data p No.--Rda--X np.C No.- -
24013917--- CH3d - NHmp. 248C - Z/ E-50/ 50 __g41B4b- CH2- N( CH3) - 042-1@'1‘%10?&% 2006
CH3Br - NHmom 148C - 242B 1- CH=CH CNHopropyl -NH(E) 30% (Z) t70% 243- --
CH3d - NHmp. 85C B4b- CH2- NCH3) - CH2- CHZ- CN 244B6¢_- CH=CH CNHBr NH(E) , np_270C
245B6¢- CH=CMUCNMIGOR- NH(E), np 258C 246136b- C( CH3) =C( CH3) PCNERMBMSISEE) , np.
214C -0- 247B6b- CH=C( CH3) - CNCH3Br-NH _m . 212C 248B6c¢c- CH=CH CN - CH3Br- NH( E) ,
m p. 250C 249B6b- CH=C( CH3) - CNH OC- NH_npgg-166C 250B6b- CH=C( CH3) - CNH _Br - NHpp.
186C . 251B13- CH CHr CNH QCH - NH - x. 228C 252B4c- CHZ- O CH2- CH2- CN

_Q - NH. 16BComp 183B6cr GH=CH CNCH3C - NH(E) , m, 25%@ C. Rmayaagahadi cal
exanpl e The Q{J}ar col oftcal activity of the pfesent® conpdunds °§ exam ned
usi ng the fol?o i"fig tlest. 5 A rapid, sensitiye and aut orat 8®- as'say
procedure was used for[the in vitro evaluation of anti-Hl V0dHejits.| An H V-1
transforned| T4-cell lipes MI-8: which was preyiously shgwn (Koyanagi et

al ., bit. J| Ban¢esE 3B, Wl, 1985) to be|hi ghl¥ susdeptibhice t ¢

167 |BOF é_/_@—:’“ H mp. 191°C

126 |B16b JJ\@/CN H mp. >260°C
168 |B4c | -CH,-O-CH,CH; H mp. 201°C
117 {B9%Da | H -N(CH5), mp. 132°C
120 |B9Eb | -CH=C(CN), H

253 |B17a/b | -CH=CH-C(=0)NH, H ®

254 |B17b | -CH=CH-C(=O)NH, H E)HCa

* (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 4:
CH,
O.__Ng__NR!
AN
jsavmol
R? CH; Sy
Comp | Ex. R® R Physical data
No. | No. mp.°C/ (MH+)*
25 B6¢ {-CH=CH-CN H |[mp. 256°C
99 B3 |[-CH,-CN H |mp. 184°C
100 B4b |-CH,-N(CH,-CH3), 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 CHj3 {mp. 195°C
169 | BOBd |-C(=0)-N(CH,-CH), H |(mp.172°C
170 | B4b |-CH,-N(CH,)-CH,-CN H
171 | B4b i/\@ H |(398)
172 | B2a |s{ | H  |mp. 158°C




and perm ssive for HV infection, served as the target cell line. Inhibition
of the HIV- induced cytopathic effect was used as the end poi nty3 FEidRary 2006 .
viability of both IRV- and 10 nock-infected cells was assessed
spectrophotonetrically via the in situ reduction of

3- (4, 5-di reMBOKBYzO0l - 2-yl) -2, 5-di phenyl tetrazol i um br onPEGEERRNFH3 The 50%
cytotoxic concentration (CC50 in M was defined as the concentration of
compound that reduced the absorbance ofgthe nock-infected control sanple by
50% The percent protection achieved by the conpound in H V-infected cells

was cal cul at e[15 follow ng fornula : (ODT)H V { (OPC) MCK -
(ODC) W exprg(sg's]lg% ﬁgn R® 13 February 2006 WD 03/016806 P%?t@%% -103
wher eby (OD[)Mey |iNot he optical density neasured with amp-YethMBhent ration
of the test epmpog|ich, NMetLydaptechedgel I's; (ODPOV 4y 16d3€ opti cpl _
density neasured|fo e _contrTol —untreat ed” Arv-infected CelTsT (00C) MOCK i s
the opti cal | dbHs s GH=N untyeat efMREMEC i nfectied cel | s;
all optical |demssi|tR14v-fiesaylver e determ ned at 5 54@CHymplhEedose achi evi ng
50% prot ectijon agcording to the above formul a was| def]ned as the 50%
I nhi bitory comxenibpb ([C50 in. M. The ratio of €50k | C50 was defined
as the selec¢tivityy ingex |). Table 6 lists the pl C50) (-1 o0gl C50), pCC50
(- 1ogCC50) and p$l_ (pC5 | C50) values 10 for th onpounds of fornmul a
(1). For exan&‘se. B4 :%@d with a | C50 val ue of PoNpP- 198C p) 509, and a
CC50 val ue of 17401 Bohh {lcrecumzC50= 5 , has a SI of | P- hzMud. 1@5@M = {10. 000,
l.e. a pSl of 5~ 9 = -4 "1 6 Co. No. PI C50 Sl 4479 -3.5
oies .07 P Tegagborllytrs o o g e ?ﬁ S At ol

178 | B6b {-CH=C(CH;)-CN H (@

179 | B6b |-CH=C(CH;)-CN H |®

s
180 |B9Bb f\/ﬁr‘“\/@ H |®
(o]

181 {B9Bc |-CH=CH-C(=0)-NH-cyclopropyl - H |(E) (426)

182 [B9Bc¢ [-CH=CH-C(=0)-NH-CH,-CH,-N(CH), H |(EB) @27

183 {B9Bc {-CH=CH-C(=0)-NH-CH,-CH,-CH,-0O-CH; H [(E)458)

184 {B9Bc |-CH=CH-C(=0)-NH-CH,-CH(CH,), H [(E)(442)

185 {B9Bc |-CH=CH-C(=0)-NH-CH,-CH,-CN H (B)439) A

Iy N

186 |B9Bc| ~ 1 \O . H |(B)468)

187 | B9Bc -CH=CH-C(=0)-NH-CH,-CH,-CH,-N(CH;), H |(EBE)47])

188 | B9Bc | -CH=CH-C(=0)-NH-(CH,):-O-CH,-CH; H [(E)472)

189 | B9Bc | -CH=CH-C(=0)-NH-CH,-CH; H |(EX414)

190 | B9Bc | -CH=CH-C(=0)-NH-CH,-CH,-0-CH, H |EB)444)

191 |B9Bc | -CHB=CH-C(=0)-NH-CH(CH,), H |(E)428)

192 | B4b HWN@N . H [E)49)1)

<L

193 | Bab | =] H |@®we)

194 | B4b |-CH=CH-CH,-N(CH;)-CH,-CH,-CN H |E@439

195 ﬂ\a,@imz H |E)483)

196 | B4b |-CH=CH-CH,-N(CH,-CH,-0-CH;), H | (EX488)

Hs )
197 | B4b f\/\/i H |®w“76)
198 | B4b |-CH=CH-CH,-N(CH)-CH,-CH,-CH; H [(E)428)




194. 8-3. 6 458. 75.

0O__ -3.8

8.04.8-3.2 49 704.8-3.3 759.0___

-4.0 5.0 -.

--8.44.9----3.5 78 798.05.3-2.7 849.0 _4.5-4.5 188.84.9-4.0 259435Februaw2006
5.7-3.4 249.1 819.15.6-3.5 119.25.7-3.5 109.26.3-2.9 1748. 85. 3- 3.

2279.5<4. 0<-5-5 1448.66.4-2.2 13 February 2006 WD 03/016306 - 104 00

No. Pl C50 ( MV¥SC346304) pSI  2298. 8<4. 0<-4. 8 1184. 1<-4.1 1778PSREPQ4SH33 106’

5.2-2.5 7.7 1458.75.3-3.4 147 9.4 5.7 -3.7
-100-
Comp | Ex. R R’ Physical data
No. | No. mp.°C / (MH+)*
199 | B4b |-CH=CH-CH,-N(CH:)-CH,-CH,-N(CH,CHy),{ H |(B)485)
200 | B4b |-CH=CH-CH,-N(CH,-CH;)-CH, H [E)414)
201 | B4b |-CH=CH-CH,-N(CH,-CH,-CHs), H |®@s56)
(E)(442)
202 | B4b |-CH=CH-CH,-N(CH;)-CH,-CH,-CH,-CH; H
JJ'
203 | Bab | =) H |E)438)
J_I'
204 | Bab | S H |®)@42)
L /™
205 | Bdb | " S=_nN jcm H |(E)455)
206 | B4b |-CH=CH-CH,-N(benzyl)-CH,CH,N(CHz), | H [|®)(533)
207 | B4b |-CH=CH-CH,-N(CH,), H [®dsn
208 | B4b |-CH=CH-CH,-N(isopropyl), H |[®@s6)
121 | B9Bb |-CH=CH-C(=0)-NH, H |®
JJ'
209 |BY9Bb \1\(@ H |(B). mp. 116°C
o(‘:H3
R AN
210 |B9Bb| Y ) H |@®),mp. 254°C
“CH:
211 |B9Bb|-CH=CH-C(=0)-N(CH.)-CH,-CH,-OH H |(®), mp. 222°C
212 | B9Ba |-CH=CH-C(=0)-N(CH;)-CH,-CN H _|(E), mp. 198°C
213 | B6c |-C(CH3)=CH-CN H |®
214 | B9Bc |-CH=CH-C(=0)-N(CH;)-CH,-CH,-CN H |(®), mp. 204°C
215 | B9Bc |-CH=CH-C(=0)-N(CH,)-CH,-CH; H |(®), mp.211°C
Zan
216 | BoBc| YL H |©), mp. 246°C
[¢]
217 | B9Bc |-CH=CH-C(=0)-N(CH,-CH), H |(B), mp. 226°C
218 |B9Bc H\/\,r@ H |(E), mp. 196°C
O
219 | B9Ba |-CH=CH-C(=0)-N(CH,), H @), mp. 225°C
220 | BY9E |-CH=C(CN)-CH.-CN H |@), mp.195°C
109 [B9Ab |-CH=CH-Cl H | (E), mp. 200°C
108 [B9Ab |-CH=CH-Cl H |(Z), mp. 165°C
221 [B9Ba |-CH=CH-C(=0)-NH-CH; H _|(®), mp. 260°C
222 [BY9Bb |-CH=CH-C(=0)-N(CH,-CH,-0-CH), H_|(E), mp. 158°C




1488.8--4.9-3.9 _ 2309.2-- <-5.2 <4.0 2319.2<4.0<-5.2 2328.4_ <4.0<-4.4
1057. 2<4.0<-3.2 1108.6_ -4.3 4.3 2335.7-3.6 2348.7<4.0<-4.7 2355%%3323006
236<4. 0<- 4.8 1499. 15. 3-3.8 1508. 84. S- 4.0 237<4.0<-4.9 5.5-3.6 151
1529.14.8-4.3 1788.8 5.7-3.1 179<4.0<-4.9 1539.2_ -2.9 6.3 1248.54.7-3.8
2389. 55. 6- 3WQ 03ARING14. 9- 4. 2 2449.24-5.2 2098.6_ -3.7 4.9 ECIDEPIBISSB. 5 4. 8
1558. 86. 3-2.5 1567.75.1-2.6 15885.5-2.5

-101-

Comp | Ex. R® R Physical data
No. No. mp.°C / (MH+)*

~ [N
223 [B9Bb \/ﬁr'\_/

i
24 Bogy | A0

H

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

s

(E), mp. 208°C

(E), mp. 208°C

MicroMass spectrometer equipped with an electrospray probe with a quadripolar

analyser.
5 Table 5:
R4a
x N
LYy
R} R =N
Com/| Ex. R® R R” X Physical data
p | Ne. mp.°C
No.
227 | B13 |-CH,-CH,-CN CH, 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¢ |-CH=CH-CN CH; H -0- _{(B), mp. 254°C
231 | B6b {-CH=C(CH,)-CN CH; H -O- |mp. 150°C
232 | B6¢ |-C(CH;)=CH-CN CH; H -0-  |(B), 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 | B6c |-CH=CH-CN CH, H -NH _|®), mp. >264°C
238 | B3 |-CH,-CN CH, Cl -NH |mp. 184°C
239 | B6¢c |-CH=CH-CN CH, 2-furanyl -NH | (E) mp.175°C
119 | BOE |-CH=C(CN)-CH,-CN CH, 2-furanyl | -NH




2129. 15- 4. 1
PCT/ EP02/ 08953 - 105 Co. No. Pl C50 (M pCC50 (M pSl 21394, 8-4. 2 2145 gg é;%g%e
2159. 15. 5-3. 6 2168. 25-3.6 2199. 15-4. 1 2458. 84-4.8 1468. 45. 4-3 2476°JEY.
2498.5-4 -4.5 _ 4296.3-2.7 2518.95-3.9 1339. 24-5. 2

98. 84. 8-4 230B0PB6W/69 2419. 45.3-4.1 1268.44.9-3.5 5 13 Felrcuary/@006 - 106-
R3Z hL- Xt\N ~ ~4 (R)n %-/

2489.3 5.7 -3.5 ---

Clainms 1. A conpound of formula P 'l
b3: 1=b4al =a2 (R )m

10

15

8.65.1-3.5 114 PCT/ EPO2/ 08953 13 February 2006 WO 03/016306

-102-

Com/| Ex. . R R* X' | Physical data
p | Ne. mp.°C
No.
240 | BOF é—x\**€i> CH, CI NH | mp. 248°C

=50/50
241 | B4b |-CH,-N(CH;)-CH,-CH,-CN  |CHs Br -NH |mp. 148°C
242 | Bl |-CH=CH-CN H isopropyl | -NH €) 30%-2)

70%

243 | B4b |-CH,-N(CH.)-CH,-CH,-CN  |CH;s Cl -NH |mp. 85°C
244 | Béc |-CH=CH-CN H Br -NH |(E), mp. 270°C
245 | B6c |-CH=CH-CN H -OCH, -NH | (E), mp. 258°C
246 | B6b |-C(CH;)=C(CH,)-CN CHj H -0O- |(E), mp. 214°C
247 | B6b |-CH=C(CH;)-CN CH;, Br -NH |mp. 212°C
248 | B6c |-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 | B6c |-CH=CH-CN CH, Cl -NH |(®), mp, 258°C

C. Pharmacological example

The pharmacological activity of the present compounds was examined using the

following test.

A rapid, sensitive and automated assay procedure was used for the in vitro evaluation of
anti-HIV agents. An HIV-1 transformed T4-cell line, MT-4, which was previously
shown (Koyanagi et al., Int. J. Cancer, 36, 445-451, 1985) to be highly susceptible to
and permissive for HIV infection, served as the target cell line. Inhibition of the HIV-
induced cytopathic effect was used as the end point. The viability of both HIV- and
mock-infected cells was assessed spectrophotometrically via the in situ reduction of
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT). The 50%
cytotoxic concentration (CCsg 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

following formula :

(OD)yrv - (ODC)my

(ODC)mock - (ODCIury

expressed in %,



a N-oxide, a pharmaceutically acceptable addition salt, a quaternary am ne
or a stereochemcally isoneric formthereof, wherein -at=22-a3z

represents a bivalent radical of formula -CH=CH CH=CH (a-1); %3%281%%&0&
(a-2); -N=CHN=CH (a-3); -N=CHCHN (a-4); -N=NCH=CH (a-5);

-b1=b2- b3=bWO BépBesent s a bival ent radical of fornula - CrEITERITHBEH (b- 1) ;
-N=CH CH=CH (b-2); -NeCH N=CH (b-3); -N=CHCH=N (b-4); -N=N CH=CH
(b-5); nis 0, 1, 2, 3 or 4; and in caggs-at=a2-a3=a4- is (a-1), then n may
also be 5 mis 1, 2, 3 and in case -bl=b2-b3=b6- is (b-1), then mmy al so
be 4; R is hydelygObT)anyib thefoptical densiBl méahited va thraogivenl conEhtrétanlof the

- 4 /BB m Sy SREAI o 68 Ml BB men G oo bonyt

car bo
substitut ed ¢aEAl ‘@ufatS‘éfW‘lmfé%‘ffg%ﬁl IBdRiAC: M@@Iclff theontiqel %Wdé‘i*ﬂaweq f8T hydr oxy,
hal o, Cl-6al ﬂﬁxkorﬁm h&fb%{ehlfno%}él?ﬂ%ét&}‘éeﬁ? aMo hcawaﬁfey vithes w%e&?}mned at

C3. 7cycl o5al Kk I . i% t ut eg one or nore hal ogen
at oms or tyaifd %i’é]l'ev t pqegpog%%og ’P%ufoé %‘{Vﬁf‘iﬂéa&“mre hal ogen
atons or cyaﬁ*?éme@s-tb%ﬁ EhitoRy ermaerrationIGradpM). chhgagio 4diGGso to Kisono,  nono-
or di (G _6al %Xs'&c?ﬂécf‘ﬁ th@&héég@lt}qgggﬂﬁ_ pol yhal onet hyl t hi o, -S(=0) pR6,

-NH S(=0) pR6 &(:O)NHNHZ, -NHC(=O) R6, - C(=NH) R6 or a
radi cal of formula 1 -A wherein each Al indegendently is N, CHor
CR6; and A2T3ble mtS@eP§i®r( 1Rﬂ6350h30ﬁﬁb(r1@a¢95@@961)511<@¢ A-AG50) NpRues, - NH- NH- |

- )I\(SN-CI 4QT 3 foE(he%mpoxﬁlds adtokatie di).yHor exﬂﬁﬂgb com@pund Wi 2O Ry yah;e o,ﬂH_
- . 4al ka - - n )
AT oo %ﬁél%lf%g? @gﬂ,y@ﬁ SR NH%%@%gRé’ﬁiﬁSNfC( =0) - NHR13

-C(=0 - NR 3R1045M;1o(’m)mo@qle@psmw_ce O -R 6; CZ 6alkyl substituted with

cyano or am fggag bonyl; Cl-6al kyl substituted with NRORLO, -C(=0)_NR9aR10
-C(=0 -Cl. 6alkyl” or R7; Cl-6alkyl substituted with two or nore substituents

each i ndependently selected from cyaho—NRIRI0, -C(=0) -NROR O,
-¢(=0-d GalEbyNo OIPI(FZSK)(I\@J_- @§EBQKM)subst|p$It ed| with one or nore substituents
each i ndependeg segl'4ect ed Trg@ cyano, grgaRTJ

3 8.4 5.5 -2.9
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 34
81 9.1 5.6 -3.5
11 9.2 5.7 -3.5
10 9.2 6.3 -2.9
174 8.8 5.3 -3.5
227 9.5 <4.0 <-5.5
144 8.6 6.4 2.2




- C(=0) - NRORL

- C(=0) - NRORL

substi t ut ed wa shw1ene or

0,

0,

-C(=0) - &t _6al kyl
the sanme carbon atom are replaced by
with hydroxy and a second substituent selected from cyano,

R7; d 6al kyl oxyd - Gal kyl
nore substituents each i ndependerttyreabested from

-C(=0)-d _6alkyl or

or

R7 and wherein 2 hydrogen atons bound at
. 4al kanedi yl ;

Cl - 6al kyI

‘Egi Bstrlidry LB

optlonally

cyano, NRORI 0, -C(=0-NROR10, -C(=0)-Clyé6al kyl or R7; C2-6al kenyl
substituted with one or nore substitu LS each |ndependently sel ected from
hal o, cyano, NRIOR10, . - C(=0) - NROR1O, é? O -Cl. 6al kyl or R; C2_6al kynyl
Substituted Mth o fore Ituents eath i ndependently sel ected from
hal o, cyano, %R@E? %?C%%) 0@ Cé@gﬁa -C(=€)-Cl1]6al kyl or R7;
-C(=N- O Rs) - Clandal kylg.g R7 |or - X30R7; vvi thqR9a| representi ng hydroxy;
Cl. 6al kyl ; .16‘1 1 Kyl ngég "1 6al Ech ¥ . C 6al kyl oxycar bonyl ; am no;
nmono- or di ( e—=ealkFamne—nonre “\é 6al kyl ) am nocar bonyl ,
-CH(=NR11) of R7, |whék®i n|eackd.6f the afofdnenti oned Cl-6al kyl groups in
the definitipngf|R9'yjmy loptigpal ly and_gach|individual |y be substituted
W th one or wo sybstituents each Tmd |y selected from hydroxy,
Cl. 6al kyl oxy|-#M9dioxy®1_6al kyl &y carhoxd4 — €1. 6al kyl oxycarbonyl, cyano,
am no, imno, 1No- ®r4 di dCl 4al7kyl ) ar ni rrm pol yhal onet hyl ,
pol yhal onet hyll% %ﬁglﬁal onet hyl t hi o, =0 pR6, -NH S(=0)pR6, -C(=0 R6,
- NHC( :0) H - =) NHNHL =—INHE( =0 R6;—= C( —|\|r|) R6;-| R7; and wherei n R9a may al so
be taken togetX8r [wi 9 R10_t 0<#-8rm a i vabént|or trival ent radical of
formula (d-1),23¢d12),9.4d-3), &4lod), (|d-552(dt6) or (d-7) as defined for RO
and R10; X3|i,2-, e FNFHHNH . -NEN-,{-0-, - =0 -, -S-, -S(=0P,
CX2- Cl- 4al kapedid—34 il 4atkaediyHxs4s, ‘
_ Ot . 4al kanedj V05 Xbh: (12 dall kane#iDyl . |- C(=B20RB) - CL. 4al kanediyl -; with X2a
bei ng - NH NH ,110N:-N- 860- -C(£89)-, -IS, £B5(=P)p ; and wth X2b being
-NH- NH, - NN S, =o(=0yH 7 R4 15| hal o, hydroxy, Cl 6al kyl,
C3_7cycl oal k;i.z,?’?’f‘I Rb))af\" XY ?:?ano, Al He6, ol yhal oC _6al kyl ,
pol yhal oCl. 6jal28¢| pxy, 87ar niinoce4.bonyl ,| C<-43 February 2006 - 108
6al kyl oxycarjp | | Ck-pal kyl cay onyl, fo& | ,} am no, nono- or di (CL.
4al kyl )am n ?{35 ; é536| shydr Ugen ryt ,§f?m 1wyl ; CL. 6al kyl car bonyl ;
Cl- 6al kyl ; 1284 oyl rgs(gyrm bon$ Cl- ﬁal“fgffB substituted with fornyl,
Cl1. 6al kyl car bcmgll Cd.16al kyl ox‘ysar borfyl a8 Cl- 6al kyl car bonyl oxy;
Cl - 6al kyl oxy/d lsga kylgcsar b )nyI bstl tut e%’“ th C 1-6al kyl oxycarbonyl; R6 is
Cl4al kyl , anh 1o, —frono=—or-|di-(Ctaat-kyt)anmro—or pol yhaloC 1-4 alkyl; R is a
monocyclic, hiZdYclic8%k tiicys4Pc satjurat®B partially saturated or aromatic
car bocycl e dr 1glm nooycl i ¢, blsycl i clor t3d cycl ic saturated, partially
saturated or lgiomtl heferocycgle, \/\herga4|£ each of said carbocyclic or
het er ocycl i c—+ihg—systens—ray—opti+orta-ty—pe—substituted with one, two,
three, four |o178ive 8dubstituenfs eadh ifdependently sel ected from hal o,
hydroxy, nercapyo; Ckgbal kyl, 40 <-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 52

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




hydr oxyd - 6a
fornyl,

C1. 6al kyl oxycar bonyl ,
pol yhal oCl. 6al kyl oxy,
-d _sal kyl ; wRes/0iegi6a nonocycl i c,

saturated or

saturated, partially saturated or
sai d carbocyclic or

| kyl, am noGi - 6al kyl, nmono or di (Cl. 6al kyl)am nod - 6al kyl ,

Cl - 6al kyl car-bonyl, C, _7cycl oal kyl, C1-6al kyl oxy, 13 February 2006
Cl . 6al kylthio, cyano, nitro, polyhalod . 6alkyl,
ar ni nocarbonyl, -CH=NORB), Ra, -X3-Ra or R7

bicyclic or tricyclic saR@vERESpartially
carbocycl e or a nonocyclic, bicyclic or tricyclic
arongki ¢ heterocycle, wherein each of
heterocyclic ring systens may optionally be substituted

aromati c

wi th one, tw

fromhalo, h
nono or di (G

KB efesd @] QCCT;Q\(M) subs&J Luerts each independently sel ected

Oy ——HRr-capt 6al-k yaif oxyCl. 6al kyl , am noC - 6al kyl
forml Cl- 6al kyl car bonyI ,

I
=

C3. 7cycl oal k

-Bal Lyl )%m ngCl- 64iskyl ,
yI oxygar bonyl , C1-6al kyl t hi o,

yl,.,Cl- 68 kyl axy, 6a| K cyano,
Hoel aéé( 9 —Gat-Kytoky, am nocarbonyl,

nitro, poly
- CH(=N- O R8)

Al Ubl = Ud.l I\yl PUI ||d.| uu
kyl ;3aryl or aryl Cl _4alkyl; RO and R1D

each i ndepen

iis H&Hroren géﬂ 4al
oxy,:-;,@:l _Sal kyl; CL1.6al kyl oxy;
D

Cl. 6al kyl car
nono- or di(
af orenenti on

dendgl Y arge hyc rogegn; hydr
Oﬂé' CL_bal Ryl oxxcar bonyT; ‘?iﬂ np; nono- or di (d _6al kyl)am no;

1= CH-=NR11) or R7, wherein each of the
pti ehél |

substi t ut ed

Vava| ol -
l\yl l MIII I \J\JMI lJ\JIIyI y =
£d248] | 6al88/| group4 may o and each individually be
M {48 ¢ nts gachjindependently sel ected from
—ear Kyt kKytoxy, —¢ar boxyl, d _6al kyl oxycar bonyl

hydroxy, Cl1

cyano, am no
pol yhal onet h

ne gof two subgtitue
ox hydrox Li_4ai
34703 no. Yo al kyl) ahi no, pol yhal onmet hyl ,
| 18y, -56=0, R6, -NHS(=0), R6, -C(=0 RS,

- NHC(=0) H,

t aken togeth
February 200

or |{FL
%O)l NHI\gI-gz R6{ R7; or RO and R10 nay be
I

-CH2- CH2- O- G

yhcll ones nyl t hi
{NHC(70) R6,
format radi cal of fornmula 13
1309 . Gp- CH2- CHZ- CH2- CH2- CHZ- (d- 2)
H>SEH -

| le Elll. Ul
(&b 3) (d-4) - CH2- CH2- NR12- CHZ- CHZ-

(d-5) - CHe-

- CHP-3CHZ-
G CHg, (4

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

optionally sa
di (G 4al kyl)

_CHg- CH2- S
bStH-at- gt

6) -CH-CH:
aho, am no, npbno- or
AamSo | or 8&fn n

car bonyl ; C1. 4al kyl oxycar bonyl ;

am nocar bony

ar n'Lgng)E:a bonyl; R12 is hydrogen or

Cl _4al kyl ;
substi t ut ed

At y4 refl Cl -6al kyl optionally
~E2~aa| kenyl optionally substituted

o0
9

A\
AL

car bélyl ;
il
I\vl: 2‘_4}] 4 al carh
€2 6al

w th cyano o

Wh aal l.
;2360Mmo- gy dil(C . 4al kyl)
I K6 rlocéé;ébglm |,

ﬂynyw bptjonally substituted with cyano

or am nocar bonyl ;

1T \11 adi r\_yl
3_ang RIZ eagh mggpendq
R15 is Cl1. 6al kyl

substituted with cyano or am nocarbonyl ;



R16 is Cl-6al kyl optionally substituted with cyano or arninocarbonyl, or R7;
pislcr2; aryl is phenyl or phenyl substituted with one, two, th@ep%eragugodgr
five substituents each independently selected from hal o, hydroxy, nercapto,
Cl. 6al kyl , hydroxyd . 6al kyl, am noQ -éal kyl, mono or

di (CL. 6al kyl ) am nod - 6al kyl , Cl- 6al I%/ﬁ) arbonyl, C3.7cycl oal kyl ,

Cl- 6al kyl oxy, C1-6al kyl oxycarbonyl, Cl.6al kylthio, cyano, nitro,

pol yhal oCl1. 6al kyl , pol yhal ot _6al kyl oxy, aninocarbonyl, R or -X3-R7. 2. A
conmpound sietsdi ng to claim1l wherein R3 is C2.6al kyl substituted with cyano
or am noc 0 substituted wth NROR1O or R7; Cl -6al kyl

substit ut ng Rﬂ)ﬁfq‘? ?gqﬂ%%e substituents selected from cyano,

am nocar bonyl, NROR or R; (;1 6al kyl gubstituted with at |east one
substituent selected from 1y n ani no ar bon.yl ®HNRIR10 or R7 and wherein 2
hydr ogen atons bound at t are repl aced by

Cl. 4al kanedi yl ; Cl - 6al kyl % | {ut droxy Bnd a second substituent
sel ected from cyano, arning NR9 i’B‘a r C7_6al kyl oxyCl_6al kyl
substituted with at |east o‘ﬁémsubstl tuent sel ect ed from cyano,

am nocar bqwbxxd@@ﬁ%&nﬁ&aﬁ%ﬂlﬁc&ﬂh@%&@ﬁ@&l&Iat ety i od £ast  one

substituent selecte rom cyano nocarbonyl, NROR O or R ; C2-6al kynyl
substi t ut é@rwcbwwﬂywenerf@n%ﬂﬁw WieiNs el ect ed from cyano,
am nocar boglyh3-a’ARIBR séts ﬂxvabﬁ(m&&c@&ﬁbnﬁﬂaaal kyl; R7 or-X3-R7; R4 is

hal o, hydroxy, C3. 7cy | kyl, C1. 6a|ky|oxy, cyano, nitro,

pol yhal od . 6al Gﬂcﬁﬁﬂéﬁom_ 13%%:ggruary 2006 - 110 6al kyl oxy,

am nocar bonyl -NECHBEHexXxy car bonyd-2); C1- 6al kyl carbonyl, fornyl, am no,
nmono- or di (CII\JA H< I nno, R7 i?_ )rmnocyclic bicyclic or tricyclic
saturated, par urated or “ardmatic carbocycle or a nonocyclic,

bi cyclic or t-NF@%CHrNsat urated, (p4ktially saturated or aromatic
het er ocycl e, w-eqgh of sai d(a_ 3:4 bocyclic or heterocyclic ring systens

may optlonqllyp substltu th on three, four or five

subst it uen® &b e‘&cﬂ%‘r W@é"ﬁéﬁ@éﬁ’t‘ “ééﬁdé@ﬁéﬁf‘fr?’(b‘}ﬂ hal o, hydroxy, mercapto,

d -6al kyl , hydcexerd- C@{HQHJ am ng);6al kyl, nmono or

di ( Cl- 6al kyl )a]gl Eg]aCfE C1 G?b 5% car bonyI , C3_7cycl oal kyl,

Cl- 6al kyl oxy, CT 7 ycar bony 1- 6al kyl t hi o, cyano, nitro,

pol yhal oC 6aI-N;=CH NelCihal oCl _6al KyBhxy, ani nocarbonyl, R7 , -X3-R7 or

R7a- Cl4al kyl ; FFIJN)nOCyd iC, (1?!4533/0' ic or tricyclic saturated, partially

saturated or arorra I'c _carbocycl e a nonocyclic, bicyclic or tricyclic
saturated, par¥NedHEH=CEht ur at ed o(bé}orratl c heterocycle, wherein each of

sai d car b‘ﬁ%'@hl: ZOB dat %Ed)ﬁxycﬁké fa‘—zleaﬁga“siés(faﬁl'fﬁthé‘iﬁﬁ noRtdQRl 4.y be substituted
w th one, our zubstflt uents gach i ndependent ly sel ected

from hal omﬁyldlzﬁﬁnglf?e‘faé%lp‘{ c'rb ?:bedF Bril), t #kyl, ani noCl-6al kyl ,
mono or diR Gk Gibgepl; ket foafy GqLdegky,lcarl@m}ﬁaﬂkghlkw BargelkylGaycatpoybal ky! |

s e
i ndependent G- @albylWE@@@@W q:lyﬁﬂﬂb‘élyh}’ 68Ky lRgrbon BUBHItRpE HT
C1-salkyloxycarbonyl;
each R? independently is hydroxy, halo, C].galkyl optionally substituted with cyano
or —C(=O)R5, Cs.scycloalkyl, Cagalkenyl optionally substituted with one or more
halogen atoms or cyano, C;.¢alkynyl optionally substituted with one or more
halogen atoms or cyano, C1-galkyloxycarbonyl, carboxyl, cyano, nitro, amino,
mono- or di(C;.galkyl)amino, polyhalomethyl, polyhalomethylthio, -S(=O)PR6,
-NH-$(=0),R°, -C(=0)RS, -NHC(=0)H, -C(=0)NHNH,
-NHC(=O)R®,-C(=NH)R® or a radical of formula
=A

a,  (©
A~ A{/l l

wherein each A; independently is N, CH or CRS: and
" AzisNH, O, S or NR%:



Cl. 6al kyl carbonyl ; C1. 6al kyl oxycar bonyl ; am no; nono- or di (CLl. 6al kyl)am no;
mono- or di (Cl. 6al kyl ) am nocar bonyl or R7, wherein each of the 13 Februa 2006
af orenenti oned Cl. 6al kyl groups may opti onal | y and each individually
substituted with one or two substltyg (4 s each independently selected from
hydr oxy, C1.6al kyl oxy, hydroxyC, . 6al kyl oxy, carboxyl, . 6al kyl oxycarbonyl ,
cyano, am no, i m' no, nono- or di (CI 4al kyI )am' no, pol yhal onet hyl,

pﬁ:_&]ilo;)&f P - l‘% é) ( %’-ﬂl ng@?'l Q%ﬁ( (’)ér')pgﬁgg)v ’g(CC(C))I)’ dR|6ng

}oNc: aiml| 4023{22 @&\ﬂmﬁedxmeofacmduaanewl B~ h i)<1 L N 4 (R2) n ;?é YRg b%4l
m m
and X1 ar%zjé %‘S‘I‘ﬁ% f:Na """ %ﬁ *'8' '(3{8%1 g’ S('gj)and in case

-al=a2- aaaéaﬂ NHR“( N}?ﬂR“t m@aopN}n#ﬁ m(s@) bR‘ZlR“,lis:(E@b)m%;r ¢H2DOBH- ill R
I's hal o, | RISLE nocar bonyl ,
ClL. 6al kyI su t | t u’t e %?Jseg}rt]%d ‘gﬁhg oca ﬂ galg'_ﬂ][ hat R2' is

pl aced at théubéﬁrtateéO’éFl‘tNBrRl TGEOAR BT 'ﬂ(eONﬁl G%HS}’léf;R ¢1-6all¢brpound

according Lo A ]%( b ) \?é]qﬁon]: sﬁ&}l%,letﬁgsvéaggﬂ gerr&egy ﬁct opgém (RO)n. bX 1
;reRzas>déf|(-rI1-)e"d’aP?r (E(— Fé('o %‘éﬁé@y R &d -6tk s ﬁﬁ‘n“ggd 5rn 2nd X

conmpound acc \V: [ R wher ei n
T R %ﬁﬁl‘x Bge 50m8R suﬁﬁﬁué}ftsl é‘ne{ecﬁ 11:5‘%p3?&e‘ﬂtl§' sE'l@c\!th'ﬁ'oﬁh@yaEQ Ig!r!el@]as el ned

in claim 3. GC(ﬂObBWpBunDC(aQ)Cq:IaﬁP-}BBOHE\ mwwgn&hﬂr%wtqmg QUrgrat 5 wher ei n
R3 is NHR13; thdkkR&ddtbon &bmQre NRRE3d by € 7kl REfaligl sdstiked witkH=N- NH

=0 -R16; Qp hydroxy and a second substituent selected from cyano, NRR'™, -C(=0)-NR°R'?,
-C(=0)-C,_¢alkyl or R’: C,.salkyloxyC, ;alkyl optionally substituted with one or
more substituents each independently selected from cyano, NR’R'?,
-C(=0)-NR’R!?, -C(=0)-C.salkyl or R’; C2-6alkenyl substituted with one or
more substituents each independently selected from halo, cyano, NR°R'?,
-C(=0)-NR°R¥, -C(=0)-Cy.¢alkyl or R"; C2.galkynyl substituted with one or
more substituents each independently selected from halo, cyano, NR°R',
-C(=0)-NR°R", -C(=0)-Cy.salkyl or R’; -C(=N-0-R%)-Cy.4alkyl; R” or —X5-R;
with R% representing hydroxy; Ci.salkyl; Ci.salkyloxy; Ci-salkylcarbonyl; C.
salkyloxycarbonyl; amino; mono- or di(Cy.salkyl)amino; mono- or di(C;.
salkyl)aminocarbonyl, -CH(=NR”) or R, wherein each of the aforementioned
Ci.¢alkyl groups in the definition of R™ may optionally and each individually be
substituted with one or two substituents each independently selected from
hydroxy, C;¢alkyloxy, hydroxyCi.salkyloxy, carboxyl, Ci_salkyloxycarbonyl,
cyano, amino, imino, mono- or di(Cj-4alkyl)amino, polyhalomethyl,
polyhalomethyloxy, polyhalomethylthio, -$(=0),R®, -NH-S(=0),R¢, -C(=O)R’,
-NHC(=0)H, -C(=0)NHNH,, -NHC(=O)R® -C(=NH)R®, R": and wherein 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 for R? and RY,

X5 is -NR’-, -NH-NH-, -N=N-, -0-, -C(=0)-, -§-, -S(=0);-, -X;-C1.4alkanediyl-,
-C.galkanediyl-X;,-, —Cr.qsalkanediyl-Xs,-Cy 4alkanediyl,
-C(=N-OR®)-Cy.4alkanediyl-;
with Xz, being -NH-NH-, -N=N-, -O-, -C(=0)-, -S-, -S§(=0),-; and
with X3, being -NH-NH-, -N=N-, -C(=0)-, -S-, -§(=0),-;
R* is halo, hydroxy, C1-galkyl, Csscycloalkyl, C1-galkyloxy, cyano, nitro,

polyhaloC;_galkyl, polyhaloCi.galkyloxy, aminocarbonyl, Cq.



6al kyl substituted with NROR10O, -C(=0-NR9'R10, -C(=0-d _6al kyl or R7;

Cl -6al kyl substituted with two or nore substituents each i ndep®Rdenah)2006
sel ected fromcyano, NROR10, -C(=0 -NROR10, -C(=0-d _6al kyl or R7;

Cl - 6al kyl substituted with one or @Rsubstl tuents each independently

sel ected from cyano, NROR10, -C(=0)-N C(=0) - Cl. 6al kyl or R7 and
wherein 2 hydrogen atons bound at the sanme carbon atom are replaced by C, .

al kanediyl; C Kk sub titu th droxy and a_seco substi t uent
sel ect ed fron%@gglﬂ }/ (¢ %?3%6%% Fé}fl’ém L G, 191 GQFE{ZFI ‘or R7; d
6al kyl oxyCl_6a]iky} angg(t,pral |y substituted wt h one or nore substituents each

R h&ﬁé@%ﬂ@%@ﬁw&ﬁnﬁl vt er

i ndependent Cy_gaikydstlsdtutéd with fiedmoy], € ygallylchiRORI0 C1-dallo@xedahd, or

=0)-C] _6al 7 adR: 6l '

subst) t uont &R Te ST G RN B R sl il S,
- C(=0) - NRORCQ; 6a11®405®)731@@4ﬂal kyl or R7; -C(=N-O-Rs)-d - 4a| kyl ; R7 13 February
2006 -112 X 1_gahkyl ; CL. 6al kyl :
RO%s C W%p@? @"oapﬁﬁ?"o of AREES 1R &¥Ep& Malo@lb@l?}g y al kyl oxy;

Cl. Gal kyl car xycar bb , am no, no- I (Cl 6al kyl ) am no;
nmono- or BY (s@:lmoncmybkgij@nimonmclydwsa,tura@ﬂ{(pmmwsamra@d or afpgragicn each of the

af o erront | OB6tcs Gl o UBS N blcBld Bl Ao AR ABE  onal 1y anc

i ndependent ar;wn@@pénetee@yﬁheowhﬁymmb of sag cabpwlxeﬁybethwwd;@m 6al kyl oxy,

car boxyl, s%ﬁb & Maﬁ?%'subs‘ﬁhﬁ@@wﬂﬁ%h@omo i) four R BRe OF

dls((CI O)Afa:?iE(S ) ﬁz nof(s %%rb pengmgﬁge P% ﬁg h%)ner_;lh%l oxy (%I Y, laléqiyyalt hyl t hi o,

- NHC( = OI)o R6, hﬁa(rgx\ye;ﬁsalkﬁ? ama-ruﬂ:mm}k)d; monR@adn(rﬁy.san@t)aﬂmmdcak@aikyloget her with

R10 to f | ent di cal of f I d-1 d-2 d-3
o] org;o%n? \(gl gﬁkyl%_b%ﬁva ent radical o ormul a ( ), ( ), ( ),

(d-4), as defi ned inclaiml. 7. A conpound as clai nmed
in clai m 6 @heqyélqaquis G Is6alkcHexy, N H-alkyipx yRrghong], Cl@éalkylthlgwgm tnifrdd with

two or " mor cPYBRPCEtN haﬁgclrfal*%ﬁh Lol CRORIS | NeoReo,

- C( =0) - NRR1&s-R 0!@) SCiledigfilkyl or R7; CI -6alkyl substl tuted with one or

”gzeoisua V"txé’zﬂio% E’y%%)'a %@%ﬁ%%&h%sﬁ@ ?aﬁfa%n Erit %?é%raélfﬁﬁén?om bound at

the sane caf® ?Fya%ecﬂﬁaraﬁa@ce/@lgﬂ el 1%9f@f5’iikﬂ a@&wasiwam kg€ o5 ubst i t ut ed
Wi th hydr oxaroafadc de®ae9Eld, wﬁétbﬁmtdabhlﬁﬂial@&drbﬁd}@ﬁc Bf I@éfbfbké &, ridyRIR 0,

-C(=0) - NR9R10 @ kyI optionally
subst i t ut edYHTH %g}?ﬁorﬁﬁ?{h g‘ﬂhfg qt?%gﬁﬁgn%é é_r?ﬁgiﬁ' selected from
cyano, NRgmstxm@pt&@)dNRMeodem Brted|fram hplp) h om merezms Jkéﬁ&yl,

substi t ut edy alRY] ky1l 48R4 Sr & LIRYD tdykgel ected from
hal o, cyano WIF%G)IO8 %3%30" C(=0 - g@{‘g 2 é 82 6al kynyl
substi t ut ed n‘éaﬂéY %Y substituents each i ndependent I y selected from
hal 0, cyanQ;.,d{RIRKY], C1CE6aK) oI falkylok ye@bdnlyl, €3l galkyldrio,Kfano, nitro,

O S L oy S L LA o re

R is hydrogen, C, ,alkyl, aryl or a.ryIC1 salkyl;
R” and R'° each independently are hydrogen; hydroxy; C;.salkyl; C, Galkyloxy,

Csalkylcarbonyl; Cy.salkyloxycarbonyl; amino; mono- or di(C; ¢alkyl)amino;
mono- or di(Ci.¢alkyl)aminocarbonyl; .—CH(:NR”) or R7, wherein each of the
aforementioned C,_salkyl groups may optionally and each individually be
substituted with one or two substituents each independently selected from hydroxy,
C-salkyloxy, hydroxyC;.galkyloxy, carboxyl, Cy.¢alkyloxycarbonyl, cyano, amino,
imino, mono- or di(C] -4alkyl)amino, polyhalomethyl, polyhalomethyloxy,
polyhalomethylthio, -S(=0),R®, -NH-S(=0),R’, -C(=O)R®, -NHC(=O)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



wi th cyano. 9. A conpound according to any one of clains 1 to 7 wherein R3
I s C2-6al kenyl substituted with cyano. 10. A conpound accordi qg HeBrhy 2006
of claimse 3 to 9 wherein RZ' is cyano, am nocarbonyl or C _6al kyl
substituted with cyano or arninocarbonyb. 13 February 2006 - -113 11. A
conmpound according to claim 10 wherein s cyano. 12. A conmpound
according to any one of clains 3 to 11 wherein n' is 0. 13. A conpound
according to any _one_ of the _preceding clai wherein mis 2. 14. A conpound
according to any Hﬂ'@l‘&rcﬁwgl‘grecedi ng cl aﬁ‘ﬁ )wherein R4 is g .6alkyl 15. A

conpound aCCOI‘dL@HTTCHza@HZ.@}ﬁ ©Of,-t he precedlgng clains wherein X1 is NH 16.
A conpound accorg g ; gg% 8&9 of the prﬁtf%gl ng clainms wherein Rl is
hydrogen 17Ac+ﬁg 9] ngto cl ai hawngthefollovvlngfornulau

ITR=-", N RIGH, CHFCEPCH (.. ST
C(CHS) _CH ON - R B R RaR CH:C(m‘F?gN S ~2) R3
RL - CHECH ON H -CHyCH=CH-GH%-... ....... U H

_CH=C(CH3)-CN- - = v ke - i 13 February 2006 -114
R3I 4aRoeXr - CF&&F%%C%IH CH=CH- CN 7) . _2-furanvl
_ 2RYis, cyano Cy)aalkyl opuonally subsututa@wm CrrisA K INCYHZBAR \JEmIEHABHOENCH3 Br - NH
TCHECH ON g N g%@(ﬁg jtion salt,
a quater neca:lr_iégg a@arl (% er eoc gﬁ*‘ |})shg£rrié¢rl§5’ca¢‘or m-t ?ﬁj}; 18. A
conpound ac@marcnqag:owl @lca!pnpllch(wl@’ﬂ)mm&ﬁ@ﬁﬁ]@und is 4-((4- ([4 (2-
RZ%is hydrogen or C;.4alkyl;
R" and R" each independently are Cy.¢alkyl optionally substituted with cyano or

aminocarbonyl, Cs ¢alkenyl optionally substituted with cyano or aminocarbonyl,
C..salkynyl optionally substituted with cyano or aminocarbonyl;
13 is Cy.¢alky] substituted with cyano or aminocarbonyl;
R!® is C;_alkyl optionally substituted with cyano or aminocarbonyl, or R’;
pis1or2;
aryl is phenyl or phenyl substituted with one, two, three, four or five substituents each
independently selected from halo, hydroxy, mercapto, C1-6alkyl, hydroxyCj.-

6alkyl, aminoCj-galkyl, mono or di(C]-galkyl)aminoCi-galkyl, Cj-
galkylcarbonyl,

Csqeycloalkyl, C1-galkyloxy, Ci-galkyloxyearbonyl, Cj.-galkylthio, cyano, nitro,
polyhaloCj.salkyl, polyhaloC; ¢alkyloxy, aminocarbonyl, R” or -X5-R’.

2. A compound according to claim 1 wherein R? is C2-6alkyl substituted with cyano
or aminocarbonyl; C1.¢alkyl substituted with NR’R' or R”; C1_galkyl substituted
with two or more substituents selected from cyano, aminocarbonyl, NR°R™ or R’
C1-6alkyl substituted with at least one substituent selected from c¢yano,
aminocarbonyl, NR°R' or R and wherein 2 hydrogen atoms bound at the same
carbon atom are replaced by Cy.4alkanediyl; Cy.¢alkyl substituted with hydroxy and

a second substituent selected from cyano, aminocarbonyl, NR°R*? or R7;
Cy.galkyloxyCj-galkyl substituted with at least one substituent selected from

cyano, aminocarbonyl, NR'RY or R7; C7-6alkenyl substituted with at least one
substituent selected from cyano, aminocarbonyl, NR°R® or R7; C2-galkynyl
substituted with at least one substituent selected from cyano, aminocarbonyl,
NRR' or R”; -C(=N-0-R¥)-Cy4alkyl; R” or ~-X5-R; R? is halo, hydroxy, C1.
6alkyl, Ca.zcycloalkyl, C1.6alkyloxy, cyano, nitro, polyhaloCy.salkyl, polyhaloC;.



cyanoet henyl ) - 2, 6- di net hyl phenyl ] am no] - 2- pyri m di nyl ] am no] benzonitrile
(E), a N-oxide, a pharmaceutically acceptable addition salt on3aefruateroosary
am ne thereof. 19. A conpound according to claim 18 wherein the conmpound is
4- ((4-((4-(2- _ 110 _ o
cyanoethenyl)-2,6-d|nethylphenyl]anlnoﬁ-z-pyrlnldlnyI]anlno]benzonltrlle (E)
or a pharmaceutically acceptable addition salt thereof. 20. A conpound
according to claim18 wherein the conpound is

4-[[4-[] 4 (2-
cyanoet henybalkdogy, aminedastaanb (il gkl peycachopyh iQﬁGFPElW1[=2_j[Ih@i§)ﬂoﬁ05éﬂzpni trile (E)
or a N oxi dg e ak, o2/ ARRIRRHY RRPEAhBGLE Lo Bihre eI 1 the
cyanoet henykatufed; partiel y ydtypdatadydr jasomhatis] cagbopyele or dimyniop pehicnbikpdrezami tri | e
E). 22. A b . i
ﬁrezji cine. 2 .Jw‘ﬁgghg‘é%&g;)ﬁ%{@gyn%oungxggg%éj?%uﬁeg?%ﬂr;\@yacny%ﬁ%}%%%%Iog?%éai ?o 21
for the manedrhoenclc ophetarospeliccamesystetmsmayhertipnelle he sehstivred wWish opeat nent  of

HV (H L Gl - |G ‘ d
accor ding ¢ & o] ooy Ba! GIBRHEMLUE) cdifilok oy heleched ey, 2, FoTPOUT
prevention 8}'&9%% RHEZR e l'G@%Eﬁ%‘OF%Qlé?I%M’ aﬁlwhﬁg v B P8 February
2006 - 115 d#B6].gAlkyhamimcBupalkel Cegatkysiatbomyl,conpri si ng a pharnaceutical ly
acceptabl e garrier ctive i pent a.therapeut.ically effective
Aount of aCeebbatat Jel-Ea KRR HRRHER kAR ogL %ﬁ%@ylﬁnf’;{m&%ﬁ G br ocess
for prepari Ralpla s VIead C canmisiy} iminoasbotyl] RO, DO-RiPakm 25

char gctgri Ingy np ﬁ%%}éra elu ical P,I ef 0ect i.vyg! a D%t of..a co und as
olai med i nRar-GHRTgR B RO Pyelis O FEPHS PR g aed

phar maceut i cairbsatiacambpdyehd e xmonooyclic, bicyche pr oinyskc §amrapdepatialiyy a conpound
as claimed | [ ! r i i r .2 e of
Formi a (11 { et Larem R RGhAILs Wheitty ST Ik BRI URERRBAE, L )
with W bei ABg syssums mpy eptienally g subssitiped with ore, twp threg forapr fixe, in, n,

- al =a2- a3=gubsdments kacthiadbdaldnt] yasslededifroan halo, kydrbxy, Inerbapts, €actalkg, an

oresence. of AEEIC LBk, spulafed S tompPo i BE LR Ml edsite. sof vent 7.

b=b ( a)m CY)ealieylari{dRy],d.7cycloalkyl, C1-6alkyloxy, C1-galkyloxycarbonyl, Cj-
galkylthio, cyano, nitro, polyhaloCygalkyl, polyhaloC;.¢alkyloxy, aminocarbonyl;
R® and R'® each independently are hydrogen; hydroxy; Cy.salkyl; Cy.salkyloxy;
Ci-¢alkylcarbonyl; Ci.salkyloxycarbonyl; amino; mono- or di(Cy.¢alkyl)amino;
ono- or
di(C,.¢alkyl)aminocarbonyl or R’, wherein each of the aforementioned Ci-alkyl
groups may optionally and each individually be substituted with one or two
substituents each independently selected from hydroxy, Cj.salkyloxy,
hydroxyC,.salkyloxy, carboxyl, C;.¢alkyloxycarbonyl, cyano, amino, imino, mono-
or di(Cj-qalkyl)amino, polyhalomethyl, polyhalomethyloxy, polyhalomethylthio,
-S(=0),R, -NH-§(=0),RS, -C(=O)R®, -NHC(=O)H, -C(=0)NHNHS,,
-NHC(=O)R®,-C(=NH)R®, R’.

3.A compound according to claim 1 or 2 having the formula
1

rf } )
bl_ X N. N 4 (R )n'
5’ -Q/\ : Y {—2\\ 3 Y

RO C & )

b3:l:_-b4 ./ N aL:?‘ RZ'

R

wherein
-al=a?2’=a* b'=b?b =b*, R, R% R? R*, m and X, are as defined in claim 1;

n’is0, 1,2 or 3 and in case -a'=a’-a’=a*- is (a-1), then n’ may also be 4;



YN (.. / a3 NB'j] (IV) (I-a) with W being a suitable |eaving group, and
R, R, R4, XI, m n, -al=a2-2=a4- and -bl=b2-b3=b4- as deflneql3|Fab@laa,uoo$
and R7, representing a nonocyclic, bicyclic or tricyclic aromatic ring
system and Ra representing a boronate ~a tri(GC -Aal kyl)stannane; c)
reacting an internedi ate of fornula (I1 "With an internmediate of fornula
(VI) 13 February 2006 - 116 It N _M-~4 '"cRZ)o IY a3 2 aa (VlI) (IV) (1-b)
W|thV\2belngaswtableleawng grou and R, R2, R4, X1, in, n,

- al=a2- a' Ri4is haled Ci malkyoutiaidmethys 10Xy, €Y asiopraminesarbRuyls Spr esenting a

monocycl i %alkyl%ﬁ%’tﬁ{lieﬁxﬂfh%}fah %ﬁ)&%gﬁ ted ring system d) reacting an

I nt ermedi at € a sul able cyanlde salt in the presence
of a sui tﬂmVéd%idh%"eth 1smlace|da)‘- thecpsmnpeditionsinirespget of the NR' maigyN al=az TN R1
~]-6alkyl P1- 1 Xi YN4 (RZ \ \,~aa 31--ba ~Nb a a (Ra)m

4. A compound according to any one of claims 1 to 3 having the formula
(R e

{M;Y\C)—

<R n
wherein

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

5. A compound according to any one of claims 1 to 4 having the formula

/j T\/ C/k(kz)” v

®%m
wherein
R' RZ R? R*and X; are as defined in claim 1;

n’ and R? are as defined in claim 3.

6. A compound as claimed in any one of claims 1,3,4 or 5 wherein R? is NHR'?,;
NR'’R'; -C(=0)-NHR ", -C(=0)-NRPR!%, -C(=0)-R™; -CH=N-NH-C(=0)-RS; Cy.
galkyl substituted with NR’R'?, -C(=0)-NR*R"?, -C(=0)-C;¢alkyl or R”; C1-galkyl
substituted with two or more substituents each independently selected from cyano,
NR’RY’, -.C(=0)-NR’R", -C(=0)-C; salkyl or R”; C]-galky! substituted with one or
more substituents each independently selected from cyano, NRR!, -.C(=0)-NR’R®,
-C(=0)-C;.salkyl or R” and wherein 2 hydrogen atoms bound at the same carbon atom
are replaced by C;alkanediyl; Cy.salkyl substituted with hydroxy and a second
substituent selected from cyano, NRQRIO, -C(=O)—NR9R1°, -C(=0)-Cy.¢alkyl or R; C.-
calkyloxyC, calkyl optionally substituted with one or more substituents each
independently selected from cyano, NR°RY, -C(=O)-NR9R1°, -C(=0)-Cy.¢alkyl or R;
C2-6alkenyl substituted with one or more substituents each independently selected
from halo, cyano, NR’R', -C(=0)-NR’R!?, -C(=0)-C).¢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)-Cy.salkyl or R7; -C(=N-O-R®)-C, salkyl; R’



(l-c) , wth WB being a suitable |eaving group, and Rt, R2, R4, Xi, in, n,
-al=a2-a3=a4- and -bl=b2-b3=b4- as defined in claim1l; e) reaq'glprégruafyzooe
intermediate of formula (VII) with an internmediate of fornula (VIII)

optionally in the presence of a suitaple salt and a suitable solvent CQH
(R)Ym(wviit) (i) (I-d)y with WB being a suitable |eaving group, and R1,
R2, Rs, X1, in, n, -al a2- a3=a4- and -b1=b' -b3=b'- as defined in claiml

and Q representing R7., NRORILO or al ki/ optionally substituted with
CN, R7 or ONRSRRO; wxfchreramesqt@mahydmiér%@ whlkivtrauCasalkylyabpryl an

di | 13
'F QL (relrjgfyl %gﬂ@loiﬁafﬂb:n?l (a?ﬂmc? @n%dae Of\gif@?&ﬂ%aﬂﬁn@ oot 6?%1&2?\02\/5? b%4 (Ra)m

(X) 2t -~ Wamlmrlm)yl (‘EFEFNRw) pRRR Whergin epeh OfF@e aﬁ@iemmtlwied al=a2- a3=a4-
P s ot oy A Sl 1 o
repr esent‘?”ﬁéu%‘teéu‘i“’aéﬁp%orp?’@cﬂﬁbétwerﬁ? c%rﬁg‘ﬁ %‘r“gg S§ °Ftﬂé f‘ioﬁl H?Aéox resence of
a suit abl e, gditfloa) dyaroxyCl. k090 ka®okyl| Cl.saiRyloxXykabany), cydaoadminoRb”- CHR' 1=
.2 CN C'\lrnino, 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"; and wherein

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 in claim 1.

7. A compound as claimed in claim 6 wherein R? is -CH=N-NH-C(=0)-R*; C1.
galkyl substituted with NR’R?, -C(=0)-NR**R", -C(=0)-Cy_salky! or R’; C1-galky]
substituted with two or more substituents each independently selected from ¢yano,
NR’RY, -C(=0)-NR’R'’, -C(=0)-Cy.salkyl or R”; C1-galkyl substituted with one or
more substituents each independently selected from cyano, NRng, -C(=O)-NR9R]°,
-C(=0)-C,_¢alkyl or R’ and wherein 2 hydrogen atoms bound at the same carbon atom
are replaced by Cj.4alkanediyl; Cy.¢alkyl substituted with hydroxy and a second
substituent selected from cyano, NR’RY, -C(=0)-NR’R!?, -C(=0)-C1.¢alkyl or R; o
salkyloxyC, (alkyl optionally substituted with one or more substituents each
independently selected from cyano, NR*RY, -C(=0)-NR’R", -C(=0)-C.salkyl or R;
C2-galkenyl substituted with one or more substituents each independently selected
from halo, cyano, NR°R™, -C(=0)-NR’R", -C(=0)-C,salkyl or R’; C3.-galkynyl
substituted with one or more substituents each independently selected from halo,
cyano, NRR', -C(=0)-NR°R", -C(=0)-C1.salkyl or R”; -C(=N-0-R*)-C}.aalkyl; R” or
~X3-R’.

8. A compound as claimed in any one of claims 1 to 5 wherein R® is ethyl substituted

with cyano.

9. A compound according to any one of claims 1 to 7 wherein R® is C2-galkenyl

substituted with cyano.

10. A compound according to any one of claims 3 to 9 wherein R* is cyano,
aminocarbonyl or Cy_galkyl substituted with cyano or aminocarbonyl.



CRR CR b'-) ;. X b2") b3=1bn 4 (R/m(X) (XI) (I-f) wth R, R2
R4, X1, m n, -at=a2-a3=a4- and -bl=b2-b3=b4- as defined in cl aBIFIeE;ruaRZO%
represent| ng hydrogen or Cl.4al kyl, R' representing hydrogen, Cl-4alkyl or
R7 provided that CR'=CR is Ilmted % C2-6al kenyl, and kb representing
(Phenyl)3P - d- or (CH3CH2-O 1(=0) - ) reacting an internediate of formula
(XI) with an interrredi ate of forrrula (XI11) in the presence of a suitable
solvent 11C Raym (Xl-a) (XI1l1) (I-g0 wth
% “?*?‘OmRﬁunq frco ngrzé?fiad@ @3“‘5%?"“‘ #2H2-b' =b4- as defined in

cI a| m 1 R representing hydrogen or C -aai kyI R representing NROR1O,
-C(=0-N Kyl or C an i,nternediate of formula
(XI - b) V\anﬁt}gcwgé‘HgﬁcﬁP@W@ gy °Pﬁ8fﬁ]r%§‘°e£§’ ho’!”ﬂerﬂnl hdt Ji phosphi ne and a
suitabl e solvent 13 February 2006 - 118 (Xi-b) NC RL GCN I | Nr~4
(Ra)n RON D5 Ic%%%ouﬁ egcc{)rac‘fingt tola%%%lof the p¥ece§in2g claims wherein m is 2.

14, A compound according to any one of the preceding claims wherein R* is C;.¢alkyl,

15. A compound according to any one of the preceding claims wherein X is NH.

16. A compound according to any one of the preceding claims wherein R!is

hydrogen.

17. A compound according to ¢claim 1 having the following formula

H H
R® N_ _N.__N
ﬁl \O
R =N N
%y

R3 R4
| -CH=CH-CN H E)
-CH=CH-CN H Z)
_-C(CH3)=CH-CN H 45))
-CH=C(CH;)-CN H (E)
-CH=C(CH>)-CN H @
CH,
o) Ny NR!
Joae! T
R? CH; Sy
R3 ’ Rl
-CH=CH-CN H
-CH=C(CH;)-CN H | (B
-CH=C(CH;)-CN H | @




aaNCa-awth R, R, R4, X1, in, n, -a' =a2-a3=a4- and -bl=b2-Db3=b4- as
defined in claim1l; j) reactlng an intermediate of formula (Xl 1B Fetiubl 2006
propanedintrile in the presence of a suitable base and a suitable sol'vent H
| RL(RaYM~2 st CHNi / i al-;;332 NCa CN b3'1=b4 (XI-b) a (Ra)n N
\c~ YiIN~aRL N aY\I-aNl-_2(|-h') k) reacting an internedi ate of
formula (XI-b) with CH3-CN in the presence of a suitable proton abstracting
agent, a suitable substratefor the proton abstracting agent and in the

presence of a suitable sol ven& i o o pIHX P-J=b4 (Ra)m

N
RS | k4a R*® X!
-CH=C(CH;)-CN CH, Cl -NH
-CH=CH-CN CH; 2-furanyl | -NH (E)
-CH=C(CH3)-CN CH; Br -NH .
-CH=CH-CN CH; Br -NH (E)
-CH=CH-CN CH; Cl -NH (E)

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

18. A compound according to claim 17 wherein the compound is 4-{[4-[[4~(2-
cyanoethenyl)-2,6-dimethylphenyl]amino]-2-pyrimidinylJamino]benzonitrile (E), 2
N-oxide, a pharmaceutically acceptable addition salt or a quaternary amine thereof.

19. A compound accordihg to claim 18 wherein the compound is 4-[{4-[{4-(2-
cyanoethenyl)-2,6-dimethylphenyl]amino]-2-pyrimidinyl]amino]benzonitrile (E)
or a pharmaceutically acceptable addition salt thereof.

20. A compound according to claim 18 wherein the compound is 4-[[4-[[4-(2-
cyanoethenyl)-2,6-dimethylphenyl]amino]-2-pyrimidinylJamino]benzonitrile (E)
or a N-oxide thereof.

21. A compound according to claim 18 wherein the compound is 4-[[4-[[4-(2-
cyanoethenyl)-2,6-dimethylphenyl]amino])-2-pyrimidinyljamino]benzonitrile (E).

22. A compound according to any one of claims 1 to 21 for use as a medicine.
23. The use of a compound as defined in any one of claims 1 to 21 for the manufature
of a medicament for the prevention or the treatment of HIV (Human

Immunodeficiency Virus) infection.

24. The use of a compound according to claim 23 for the manufacture of a
medicament for the prevention or the treatment of drug resistant HIV infection.



(XI-b) CH3 CNIN P2 CHOH PI-k' X, b\ 7) 01=b4 (Ra)m(l-) with R, R2, R4,
X,, m n, -al=a2-a3=a4- and -b'=b2-b3=b4- as defined in clalml}gple})rdagag@(;mg
an intermediate of formila (XI) with a Wttig or Homer-Enmons reagens = of
formula (XI1") representing a suitabl 1 Precursor of a phosphorus ylide in
the presence of nBuLi and a suitable sol vent 13 February 2006 - 119 4 (RzZ
\'r_ n ~a3 + Rb-mac al=a2 | halo (XI 1') . rO CRc Il CR bi- XI b \>
b3=i=b4 (RA)mR | 2 " I\~a (R)n I ]J'r/ a3 (# N~N N al=az (1-J)
with R, R2, R4, XI, m n, -al=a2-a3=a4- and -b' =b2-Db3=b4- as defined in

claim 1, 35 @%ﬁ%@éﬁﬁxc&%o%‘%&ﬂ%ﬁr&o&‘im%u%%Eéfﬁace&ca‘il?%&sp%ﬁé Ogrify dr ogen,

Cl. 4al kyI
and as active ingredient a therapeutically effective amount of a compound as

claimed in any one of claims 1 to 21.

26. A process for preparing a pharmaceutical composition according to claim 25
characterized in that a therapeutically effective amount of 2 compound as claimed
in any one of ¢laims 1 to 21 is intimately mixed with a pharmaceutically

acceptable carrier.

27. A process for preparing a compound as claimed in claim 1, characterized by
a) reacting an intermediate of formula (II) with an intermediate of formula (III)

o gy
\I/ )u-r 2 X b T‘\ X ¢ R,
TUUCE Ly — Y
b¥[<p
(R‘)m

1>3=I“‘t>4
R

Il am
(11) 0
with W, being a suitable leaving group, and R}, R R3, R, X}, 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
presence of a suitable catalyst, a suitable salt and a suitable solvent

1

4 R?)

L 3 ,b T-\ X —a B

b '\ XIU QX ;‘83 + RJ__RS - t\ U /I %as

/7

173=|‘b4 2= b3'}|;b L‘ @

® R
(V)

(IV) (I-a)
with W, being a suitable leaving group, and R', R?, R?, Xy, m, n, -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
tri(C,_salkyl)stannane;

c) reacting an intermediate of formula (IV) with an intermediate of formula (VI)



provided that CR=CRis limted to Cz.6ai kenyl, and Rb representing .
(Phenyl)3P" - O - or (CGHBCH2-0) 2P(=0-; m) reacting an internedigiFebiry 2006

formula (XI-a) with an internediate of formla (X))

sui tabl e Horner- Emons reagent, nBuli tl 1, 1-trinethyl-

(trimethylsilyl)-silananine, and a sui

|n t he presence of

bl e sol vent 310 C—R (XI-a) CRb'-I,

X H2IGR ~h2/ '> halo b3: 4 (RHmM(X | I') M~ (R)n YIN2 L aa

(I-k) with R, R2, R4, X], m n, -al=a2-a3=a4- and -b' =b2-b3=b4- as defined -
inclaiml, R represent ng hydrogen or C _4al kyI

NROR10,

*kbal kyl or R? ct
of fornul a$ Wi %\4 “p the pr at \3salt a
sui t abl e base )and a _sHita oI vent ~ C#;, h X 2 6 (R4A)m |

a ® a3 + QN al=& (XVI r‘

Cg](_ - NR9

(R4)m (R )m
Vi)

(V) -5
s 3

with W, being a suitable leaving group, and R}, R? R*, X;, m, n, -a'=a%-a’=a"-
and -b'=b%-b’=b*- as defined in claim 1 and R”" representing a monocyclic,
bicyclic or tricyclic saturated ring system,
d) reacting an intermediate of formula (VII) with a suitable cyanide salt in the
presence of a snitable solvent

l 6311‘3' “n  cyanide salt b- lﬂ—éim N i 4 R
)) 1 Xl \\ ¢ \/ 1 ra\\\
g U ’ - {0 UL CF
B ! 4 2= b =|=b4 #N 8152
b= _"b (Rd)
R o
Vi)
(-c).
with W3 being a suitable leaving group, and Rl, RZ, R4, X, m, n, -a'=a%-a’=a* and
-b'=b%-b’=b*- as defined in claim 1;
e) reacting an intermediate of formula (VII) with an intermediate of formula (VIII)
optionally in the presence of a suitable salt and a suitable solvent
Q
Wy l ] R}
relil E ¢ ®Y, bl T:“;ékﬂ N & RY
1 /,_‘3\ 7 - \ 1 r,—a\
V Xl Y Ve A N DY
INTNCF e {30 &
- a'=a’ b3=|=b4 ZN al==5?
p* ]"b“ s
R
R (VI

(Vi (-d)
with W3 being a suitable leaving group, and R!, R? R* Xy, m, n, -a'=a’-a’=a’- and
-b'=b*-b’=b* as defined in claim 1 and Q representing R”; NR°RY or Cisalkyloxy
optionally substituted with CN, R’ or NR’R'%;
f) reacting an intermediate of formula (IX) with an intermediate of formula (X) in the

presence of a suitable solvent

repre nt| ng CN,

di at e

a



Br I Br Il CH bl-1"Z X _*h\2 \> b3=I=m4 (R4)m o) reacting an internedi ate
of fornula (XIV) with CI12C=S in the presence of a suitable solfedmbrukdy 2006
February 2006 -120 fi' a (RZ) YNa3 \ jNal-a2 Cl/C" CL /NN 1 b'" ~X
b3 (Ram (XIV) (l1-rn) with R, Rz, R4;171, m n, -al=a2-a3-a4- and

-b' =b2- b3=b4- as defined in claiml; p& reacting an internedi ate of fornula
(XV) with an interrredi ate of formula (XVlI) in the presence of a suitable
sol vent (XV) aa (Xvi) 11bt'11 XN _aa cgé| ~~ 1 Y\ 3 a by NL12
R

=2, Ra R
, 1@2 o—=—4 1, m n, gral=a2-a3=a4- and

b3- - | =b4 fNAéEiﬂaz (R&ym (1-n) wit h
- bl=b2- lo>31=(b4 as_defided |n4ck1a";n 1; T_\ &),
b~ i / / /—""
hf' U RE—O—NH, —>b\2 Y E/\Nr ¢ /
bs-l— "" 7 o= Z =,
R
(R)m
X)
(1X) o
with RL, R%, R* R® X, 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 formula (XII) representing a suitable precursor of a phosphorus ylide in the
presence of a suitable salt and a suitable solvent
CN
¢ éRC
o=C % 2 " c Rl
P ﬂ “ A N, A1 N. f,_-'-\\ o
I X e =Y
\ 22 | /
b3=l=b4 CN |=b4 ZN V=2
& R
X1 )
(-
with R, R% R%, Xy, m, n, -a'=a’-a’=a* and -b'=b*-b’=b*- as defined in claim 1, R°
representing hydrogen or C;.4alkyl, R representing hydrogen, C;salkyl or R’
provided that CR®=CR° is limited to C,.salkenyl, and R® representing
(Phenyl)sP*- CI” or (CH;CH,-0),P(=0)-;
h) reacting an intermediate of formula (XI) with an intermediate of formula (XIII) in
the presence of a suitable solvent
lCN
C—R®
iy e ']‘1
o= 4 2) 1 I 2
B! \ " -l X N Ne—s¢ & n
7 U e A O
b3'|‘b‘ aj‘—a CN 1\33=Ifb4 ZN 3&32’
R R
(<1-a) )

(-9)

with R’, Rz, R4, R7, X,, m, n, -al=a%-a’=a"- and -b'=b%b’=b*- as defined in claim 1, R®
representing hydrogen or C,.salkyl, R® representing NRR!?, -C(=0)-NR°R,
-C(=0)-Crsalkyl orR’;

i) reacting an intermediate of formula (XI-b) with 2-butenedinitrile in the presence of

tributylphosphine and a suitable solvent



g) reacting an intermediate of fornula (XXIX) with an internediate of
formula (XXX) in the presence of hydroxybenzotriazole and 13 February 2006
et hyl di met hyl annopropyl carbodiim de, a suitable solvent and optionally in
t he presence of a suitable base Coox 1%82 6al kenyt 61-~~ X' 62 ~~ |

b3 I _ma (p,4). (XXIX) NORIO | 1 o=C 9 bal kenyl g 10b ~+ X N N~4(0), ~
NHR b2 R ~ ~\% ~ al=a2 ~b3-1=b N (XXX) (R4)m0-0) with R, R2, R4, R9, RI1O,
X1, m n, -al=a2-a3=a4- and -bl=b2-b3=b4- as defiyped in claim 1 and

Cz, - 6al kenyl' representing C2.6al kenyl optionally bstituted with cyano; r)
reacting an hnterrredl ate of formula (XXXI) with a% it ernedi ate of fornula
(XXXI'1-1) or[ (XXXI'l-2) i the presence of hydroxy enzotrlaz e,

et hyl di rret am no Nopyl od(nzm de and R Sui ta soI vent and 08{2 onal |y
in the prg ’a~ SUI ba§e RL_YNCE- ( *ﬁ:\r
H—‘CH —'>' \‘3
l— 2 3. - 4
b3‘ "b“ o~ —b
(R )m R
(X1-b) ()

with R, R%L RY X}, m, n, -a'=a’-a°=a* and -bl=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

NG CON
H 1 i
| i \ Ny B
o=c¢C | 2
N N ,_ (™ 1| 4 (R
ol x X ,b X1 N3 :
¥ I%]‘E,N F Pt o i Cl/ﬁx/z
. oy £ abaz NC CN bs;i:)bft ZN 1=, 2
®*)m "
(XI-b)

(-h)
k) reacting an intermediate of formula (XI-b) with CH;-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
H
Tl CHOH :
0=C 2 2
\ ¢ ®, I~ x « ®Y
bl‘lﬂx %,/ 7 A }} X N\ N ) n
ITT o ¢ DR
b%| =0t Z W= Bt NN =gl
R ®n
(XI-b)

()
withR', R*, R* X, m, n, -a'=a?-2°=a% and -b'=b%b’=b’- as defined in claim 1;
1) reacting an intermediate of formula (XT) 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



1 2 13 February 2006 - 121 (XXXI) CooH a (Ry)a bl- NI1 X1 ~Y \r_ 1 1 I -a,
3+ if 1=2a -bab 3- -1- a (Ra)ym(XXXl') NRI3Rta (XXXI'I-1) NHRIRebGary 2006
(XXXI'l-2) = b'-f X NRI3Rla | b3--j--b4 (RaA)ym(R2)a 4 a a (I-p-2) wth
R, R, R4, R3, R, X1, m n, -a'=a2yag=a4- and -bl=b2-b3=ba- as defined in
claiml; s) reacting an internediate of fornula (XI-b) with an internedi ate
of formula (XXXII1) in the presence of a suitable solvent 7 Rl , a + al=a2

pl6 C=0 | N-NH bl-1. X ]i,alo
RC‘ l(f'Rc
Rl
; l-\ X1 YI&\ 3 (Rz)n b |-\ N. IL' — 4 (R2)n
-(/ < ‘a3+H'—'CHRc—>-£ /\]:j/ 7 %
1—- o2 | Q i
b3 I‘b4 halo ps|=pe I 2

R R

(X1 oar) .
_ (I-)

with R', R? R*, X1, m, n, -al=a?-2’=a* and -b'=b*b’=b*- as defined in claim 1, R°
representing hydrogen or Cy4alkyl, R® representing hydrogen, Cy4alkyl or R,
provided that CR®=CR® is limited to Cz.salkenyl, and R® representing (Phenyl);P*- CI
or (CH;CH;-O),P(=0)-;
m) reacting an intermediate of formula (XI-a) with an intermediate of formula (XIIT')
in the presence of a suitable Homer-Emmons reagent, nBuli, 1,1,1-trimethyl-N-
(trimethylsiiyl)-silanamine, and a suitable solvent

3- = =;? halo pi= lﬂ,“

(R“)m &

o= i |
Tﬂ XlU ,—’/ HzC-L"R“ — t\lb |>>XL(N:rN (ﬁ—%

. | ey
(Xi-a) (-6

with R}, R%, R* X, m, n, -a'=a*-2’=a*- and -b'=b%b’=b*- as defined in claim 1, R®
representing hydrogen or Ci.4alkyl, R®” representing CN, NR’R!?, -C(=0)-NR’RY?,
-C(=0)-C1.¢alkyl or R’;

n) reacting an intermediate of formula (XVIII) with CBr4 in the presence of a suitable
catalyst salt, a suitable base and a suitable solvent

Br
~NHz : (II—Br

ﬂ cl:lH R!
//_IC_I: X \l/ /—-\4 /b]'l'\\/ X1 Ny N\,—?(Rz)n
1 /\> l N Q_z CBry —>t\ )U < o<
piz|=pd = |=‘o4 ~ZN =2

(R <R4)m

(XVHI)

(I-)
o) reacting an intermediate of formula (XIV) with C1,C=S in the presence of a
suitable solvent



NH2 NH -A C- 10 b3-1-ba R b (RR)m(Xi-b) (XXXI I I) (1-9) with Rl, R Ra
R16 X1, in, n, -a'=2-a3=aa- and -b'=b2-b3=b4- as defined in cl aj3wdsruarl 2006
reductive methylation of an internediate of formula (XXXI'V) with

formal dehyde in the presence of a suijbgble catalyst, a suitable reductive
agent and a suitable solvent 2 Y <\ a + N al=a2 (XXXIV) NH2 N. a (R2)n .
HCH(=O) N(CH3)y R1 bl-1-, X1 NN~a (R2 )a Y Db3-1- Na=a2 (RaA)mRlL N (\~~a
(RZN1-_aRLiIN,3 21=wth R, R, Ra Xlgm n, -al=2-a3=aa- and

-b' -b2-b3-ba- as defined in claim1; 13 Februaré 2006 - 122 u) reacting an

i nt er nedi at exgfnfrgr mul a _( XXXI V) W|th 2, 5-di net hoxytnetrahydrofuran in the
presence o_ swtable a‘ibld NHZRJ\IYN a (RR)n R \tj?Nl X, 1@ (R2)n bt i X/

n

. p-l % Xl ’*,\3 5 x1 &Y,
X . U
1.. $ b\
. bB' —b4 b3-l—b4 1__ 2
(R )m ®4a
(XIV)

(1-m)
with R’ R% R Xy, 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

/Nc(\w/
(I)—C] -(,alkyl _ N \ 1
X N b:K X, _N i 4
IU “ 3, \N\)\\ — 7 g I©/ //I—_%
b3= =b - NH, Srlmt AN Q 1

®Hp ®m
xv) XVl) (1)
with R, R%L RY X\, m, n, -al=a®-a’=a’- and -b'=b2-b’=b*- as defined in claim 1;
q) reacting an intermediate of formula (XXIX) with an interrediate of formula
(XXX) in the presence of hydroxybenzotriazole and ethyldimethylaminopropy}
carbodiimide, a suitable solvent and optionally in the presence of a suitable base

NR9R10
|
COOH Rl o=¢
‘cz galkeayl N ! R, i _\-6;1{1(9,:1)’1 :
e l \r ¢ X, Rt — % \|/
4> a1=a2/ b\s- —bA 1__ 2
b3'l-'b b 4
Rm R Jm

(XXIX) (XxXX)
(I-0)
with R), R%, R, R%, R, X;, m, n, -a'=a’-a’=a’- and -b'=b*-b’=b*- as defined in claim
1 and Cs.alkenyl’ representing Cj.¢alkenyl optionally substituted with cyano;
r) reacting an intermediate of formula (XXXI) with an intermediate of formula
(XXXTI-1) or (XXXII-2) in the presence of hydroxybenzotriazole,
ethyldimethylaminopropyl carbodiimide and a suitable solvent, and opﬁonally in the

presence of a suitable base



Iy | r a3 CHO OCH3 bX Nai-a2 + 3 ~~1~Y b l=ba ~-JIl I~al b N=2
(R)Y dm(R)m (XXXIV) (I-5) with R, R, R4, Xt, m n, thicwidagdea6-
and bl=b2-b3=b - as defined in claim1l; v) reacting an internedi ate of
formula (XXXV) with an internediate of,fornula (XXXVlI) in the presence of
nBuLi and a suitable solvent FPhiD E) Igl R7 yd fitl1 "/ 1 Phi NI CCH2

~/(RZ) ~L X4 (RR)n \ b ~XI (~3+~1Y s RCHOb x ~ti Li aaal,
a g b b (R )" 1 NRIBRM
COOH ®3 "

x i ) WXl R,
HOrE — Prer
b:*clgb4 1— 2 b —b4 ]=az

R (R4
wyx] (POOI1)
P (-p-1)
NHR?
. 1 _I
TOOH N Illi ®R?
bl-l= X A Y ? : wxl Ry
7 ‘/\>‘ | Y «\ 4 +  NHR® \r \\3
N = =22 3— 4
b= b |:b 1—2
Ry R
(I-p-2)

with RY, R, R4, R, RY, 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
(XXXTIT) in the presence of a suitable solvent

°
R! N——NX—I 1
0= l Na b ,,—ag/Cth i R T
b=l X P = i1
4 ‘/\> 1| \'/ < Wt NE—NH — b\ /\) | Y Q\ <
N 2N 12 I b3'|" =N =3
b3=|=b“ =0 R -
®Y,, I'{“S {Rm
{X1-b) (OXXIN) (-q)

with R1, 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 2 suitable catalyst, a suitable reductive agent and a suitable solvent

®2) N(CHz)z
_l_\ X /'- a b |\ Xl ‘)n
F‘U %5+ HCH(=0) __.>b2 U .~ £
b3' ‘b‘ brl:
XXXV
( ) ()

with R', R%, R, X1, m, n, -a'=a’-a’=a"- and -b'=b’b’=b"- as defined in claim 1;



(XXXV) (XXXVI) (RA)m (I-t) with R, R, Ra, R7, X1, in, n, -a' =a2-a3=a4-
and -b' =b2-b3=b4- as defined in claim1; and, if desired, convensFsaguary 2006
conmpounds of formula (1) into each other followi ng art-known
transformations; and further, if desirgd, converting the conpounds of
formula (1), into a therapeut| cally active non-toxic acid addition salt by
treatnent wwth an acid, or conversely, converting the acid addition salt
forminto the free base ?ﬁ/ treatnment with alkali; and, if desired,

prepar i ng 'S FACHBE Re Mtermeadiafe pSiommp] E@ﬂ%@wﬁ@é@@@m@vwa@v&qﬁy@m@r nary

am nes t hgy gof re&%ceaf@glgggty,gac@@nt aining (a) a corrpound according to any one
of clains 1 to 21 and (b) another antiretroviral pound, as a conbi ned
preparation for sinul tldneous separate or sequentj use in the treatnent
of HV inf ma;l on. \29. phardmmit;utl cal conposition pri sing

phar maceuyt4(g &Ie‘pt edearrier and, as activebli. edient s (a a Ry,
conpouncglz}iac@dr:bﬁ% néjaof ES] A ( %Fﬁ ¥ %
antiret r?y =2l ound 352 A Eonpoun f-eml %\y ruary 06 /- 123 W8
| 416a S )n b -h->X Y(\~%13(VII) INyl-ba} (R4) a N-oxdde, a
phar ITB.CEUtI Cally acceptable addition salt, a quater ?ﬂ‘y am ne and a
stereochem cal I Imggmerlc form t hereof, wher ei n R, R, R4, X1, m n,

-a' =a2-a3=a4- and 1=b2-b3=b4- are as defined in claim nd WB represents
a suitable |eaving group. 31, qurrpoundpf formul a OH | Cl-6allryl bl-h X
b3--|zb3"13'($?a_ ; }ga m, Dy -a5= 584 | $1d 1 = 2b -85 detimed ig ghimr Faceut i cal | y
accept abl &) agdiihg @xﬁlirﬁ@ﬁedm@e SUREBHIAIKK W) Weth aftntdrmediate of formula

(XXXVI) in the presence of nBuLi and a suitable solvent

e o
W] ¢ : Hf' S
H2 4 (Rz) 2

s K N ,;—;\ 3 N. 4 (R*)
! T“/»XL"O/ TF oo N
l\bs: =pt AN 2=’ v%[=b* AN =

® o

—— OOKXVI)

(I-t)
with R, R RY, R7, X1, m, 0, -a'=a*-a’=a*- and -b'=b%-b’=b*- as defined in claim 1;

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,
N-oxide forms or quaternary amines thereof.

28. A product containing (2) a compound according to any one of claims 1 to 21 and
(b) another antiretroviral compound, as a combined preparation for simultaneous,

separate or sequential use in the treatment of HIV infection.
29. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and as active ingredients (a) a compound according to any one of claims 1 to 21,

and (b) another antiretroviral compound.

30. A compound of formula



stereochemcally isonmeric formthereof, wherein R, R2, R4, X1, m n,

-a' =a2-a3=a4- and -b'=b2-b3=b4- are as defined in claiml. 32. 18 RebngzoydeD6of
formula TOOH (XXI'X) a N-oxide, a pharmaceutically acceptable addition salt,
a quaternary amne and a stereochem ?ﬁ |y isomeric formthereof, wherein
Rl, R2, R4, X1, in, n, -al=a2-a3=a4- ahd -b' =b2-b3=b4- are as defined in

cl ai m 1 and C2 6a| kenyl' represents C2.6al kenyl optionally substituted with
cyano. 33. A conpound QJ formul a /OCl 6at kyl C=O | C>-6al kenyV N bl-i,
Xl b3-1 =0 (Ba)rn (XX){VII) a N—ox de a pharmaceutically acceptable
addition salt, a quatg gm d,_a Rer eochenically isoneric form

t hereof, wherein 13, F;% ?a’é! 20 6 31 122viB. 4, X1, in, n,
-al=a2-a3=ad- and - b =h2%b3 4/1~are s—defined in claiml and C2.6aikenyl"’
represents C2. 6al kenbe* [eptionally suldstftuted with eyano, 34. A conpound of
formula CN C2-6alkergdmXI H (111-b) a N-oxide, a pharmaceuticall y

accept abl 1y isoneric
For m t ner £dF OWdeef EpdRiayeuftaiy 2 pabl ARS8 ey EVRRREMER | Y D21
3-(3, 4, 5- tStQIMhmﬁime&wmgmzfomd@mﬁnwhﬂcine is not included.

RI R?, R* Xy, m, n, -a'=a’-a’=a’- and “bl=b’-b’=b™ are as defined in claim 1 and W

represents a suitable leaving group.

31. A compound of formula

(l)H ]|{1
Cy-galkyl 4 R
N LN
7 \/\ | < %3 (XVII)
> =N algazl
b3=l=b4
®m

a N-oxide, 2 pharmaceutically acceptable addition salt, a quaternary amine and a
stereochemically isomeric form thereof, wherein
R', R R% Xi, m, n, -a'=a’-a’=a*- and -b'=b%-b*=b*- are as defined in claim 1.

32. A compound of formula
OOH 1

Corgalkenyl' 7 ¢ R
bl % \I/Nfﬁ,s : (XXIX)
2 /\> I =N & 7
b3:|=b4 a1=a2
R,

a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine and a
stereochemically isomeric form thereof, wherein
RL R% R X, m, n, -a'=a-a’=a’- and -b'=b>-b’=b*- are as defined in claim 1 and

C,.¢alkenyl’ represents C;.¢alkenyl optionally substituted with cyano.

33. A compound of formula

JO—C-gallg]
C=0 Rl
Co-galkenyl’ N I!I 4 (Rz)n
ﬁ
p I-\ X; | Y X (XXXVI)
7 A &
> /N a]zazl

b

R

a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine and a
stereochemically isomeric form thereof, wherein
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R R% RS, Xy, m, 0, -a'=a’-a’=a’- and -b'=b?-b’=b*- are as defined in claim 1 and
C,salkenyl’ represents Cs.galkenyl optionally substituted with cyano,

34. A compound of formula

CN

Cz-Ga.lkenyl
R* R*

X

|

H

(M-b)
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
provided that 3-(3,4,5-trimethoxyphenyl)-2-propenenitrile is not included.



