WO 2004/ 074261 PCTI EP2004/ 050175 H V REPLI CATI ON | NHI Bl TI NG PYRI M DI NES AND
TRI AZI NES The present invention is concerned with pyrimdine derivatives
having H 'V (Human 5 | mmunodeficiency Virus) replication inhibiting
properti esyobbfohpyention further relates to nethods fegrameidosareparation
and pharmaceuti cal conpositions conprising them The invention also relates
to the use of said derivatives for the manufacture of a nedicanent for the
prevention or the treatnment of HV infection. 10 The present invention is
aimed at providing particular novel series of pyrimdine derivatives having
H V replication prEgjeRBRPLECATIOVD IOPLHITENE PYRAMIDDVES 78915 TREEIVES 01/ 85700
di scl ose certain substituted am nopyrim di nes and WD 99/50256 and EP- 834
507 di sclose anminotriazines having HV replication inhibiting properties. 15
The conpounds of the invention differ fromthe prior an conmpounds in
structure, pharymacol ogi cal activity.and/ oy pharmacol ogi otency. It has
been found t hat Tg'a Se@gﬁ%ﬂ‘h’ﬁ?%?“gﬁ'&ﬁf’yﬁf@é eidﬁr??’athvﬁhaﬁﬂg_bf\gh{“&f“hvorabl y in
terms of thei’r dmpenstaficiesey Vius) rplication inhibjtieg prapsrties The ipypntin futhesiplates
| mmunodef i ci enc yo vbthiodsfof thikiv)repatatién aad emiageutidabdomposifonooegrisirgiielni t y t o i nhi bit
the replication 1af inveatichilso fdidied kd e usk bF s@bdrivativbsTbr thd halsurdbfLh have become
20 resistant to %&%ﬁ%ﬂ%ﬁev@ﬁ’tﬁhLﬁ?ét?eaﬂgﬁfgﬁﬂéﬁlgfe&%ﬂ,l ed drug or nulti-drug
frai t) pect, th

resistant HV ralns us i n one aspec € present invention concerns
a conmpound of forrmula ' R3. xI NM'- M)n hh;bx~J YY~a.t(l Niqg b3 1 /'
ol m T(RA) 0o FheRespt fyprien lsalmﬁﬁarpf%@w%‘waﬂ Veé&eeaﬁ}amﬁ‘ fdition salt, a
quat ernary ami nderiyptivgs haxing HEbreplication atopspties. WA 25¢ WV ehOPRE2ea, wherein
-al=a'--a3 a4- PSS dsciasdriensd sobitituted athioaplyrimifiinésaundriMOep 9/50236HafiHEFCH=CH-
(a-1); - NCH CHg6d07GRciedd amidSlriaNeHahilN 1BV rerli8amisn inhibiti GEEN (a-4);  -N
N-CH CH (a-5); -bl-b2-b3- represents a bivalent radical of fornula _
- CH2- CH2- CH2rs (Bpddompomddoft ifbentibn di s fomQhe p%b%@fwm Qind:a3 Gzt = - a3=a4- 1s
L0 R0 43

(a-1), then n ”%X é’f"so b?ac?ii/ityvgd/gro p(ggmgc%ﬂ)%iga][ potency. eengglg at the

compounds of the invention not only act favorably in terms of their capability to inhibit

armacologica

the replication of Human Immunodeficiency Virus (HIV), but also by their improved
ability to inhibit the replication of mutant strains, in particular strains which have become

20  resistant to commercially available drugs (so-called drug or multi-drug resistant HI'V
strains).

Thus in one aspect, the present invention concerns a compound of formula
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25  aN-oxide, a pharmaceutically acceptable addition salt, a quaternary amine or a

stereochemically isomeric form thereof, wherein

1,2 34

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

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

30 -N=CH-N=CH- (a-3);
“N=CH-CH=N- (a-4);
-N=N-CH=CH- (a-5);

-b'-b®-b*- represents a bivalent radical of formula
-CH:—CHz-CHz- (b-l );

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



-2. ms0,1,2,3;, qis 0, 1 or 2;, pis 1lor 2; R is hydrogen; aryl; fornyl;
C, _6al kyl carbonyl; C, _6al kyl; C,.6al kyl oxycarbonyl; G . baI kyl 5 substituted
with fornyl, C 4al kyl car bonyI C, . 6al kyl oxycar bonyI bal kyl car bonyl oxy;
C, . 6a] kyl &9@&4/8%26(% carbonyl substituted with C, aal k)ﬁca"ﬁfé%?f"ﬁﬂ’ﬂﬁ each R2
i ndependently is hydroxy, halo, C aalkyl optionally substituted wt h cyano
or with -C(=0 R6, C3-7cycloal kyl, C2-6al kenyl optionally substituted with
one or nore 10 hal ogen atons or cyano, C2-6al kynyl optionally substituted
wi th one or nore hal ogen atons or cyang. C, . 6al kyl oxycarbonyl, carboxyl,
cyano, nitro, NR'R14, polyhal onethyl, polyhal onmethylthio, -S(=0 PR,

-NH S(=0), R, - CfHT),RE2,3; - NHC(=O H, - C(=0) NHNH2, -NHC(=O R6,-C(NH)R6 or a
radi cal of formygliso, 1% A (c) 15 wherein each A independently is N, CH or
CR6; and A2|spl>gl-j,oQ Sor NRG6;, X, is -NR6-, -NHNH, -N=N, -0-, -C(=0)-

C, 4al kanedi yl , CH% ) )

“Xo-C, . 4al kanedRyP® “(’5’45{’%@%&"9@@8@# g‘ eamy%‘rﬂbmx@ NEN-, -0-,
_C(=0)-, -CHOH , sustituted gyith fyymyl; Cpkviverbonyl, Gusallodeyesatbonhl o, C, 6al kyl, NR'RL4,
(=0 - NR, 3R, 4, - C{sali)icaf@isfjoxy; CrkalklyIbiC . @kri@rboR Sbstin@d»thO- RE) - C, ral kyl, R or
-X3-R; or C,. 6a] g;/sglkﬁ& bio,;yut ed with one or nore substituents each

|ndependently sgécgr%t ﬂ%%g‘y gr&§§{18,l§¥g,%ﬁ subJ\llB?th 248 50 - NROR 0,

-C(=0)-Cl . 6ai kyl . . stltuents t wo
geni nal hydr ogen ‘é{‘tﬂbl% CBF %a’F’ﬁ’b Py ARt Y%‘l?s%’éedr"ﬂtﬁpﬁ%%ﬁmf’s by a

C2_3a] kanedi ¥l t hbAloRPrEAtoISI9E CYARSs B splbyrwl qwgenalémsuwaﬂuw?w@kwotm%w Rajegempt i onal |y
substituted w th aees®kyansiOpabylbgicarbangindaghoyd cyend, nredIteht | y sel ected from
hysr??(%’ytcéanpihl\wa-lgmethy%olﬂ')aromahﬁhgg S0, RONIE-s¢ kyg(— =OIR°R ; |CZ ?aljkfenw
substituted wi o) Qﬁ}‘gR eece rom
hal o, hydr oxy, cyan( @%g{fo)ﬁﬁgﬁ-’d\lﬁﬁgé% & %)eaf}%ﬁ ?%if l-E’y[? R ;

C2. 6al kynyl 30 substituted with one /fmre §ubst| tuents each i ndependent |y
sel ected from hal o, hydroxy, cyano, j RQP%lO (c C(am) - NRDRI 0, - C(:O) - C, . 6al kyl
or R; X3 is -NR3-, -NH NH, -NeN-, -6- 1 -C(=0)-, -S, -S(=0)P

- X2- C, dal kangdi yl K@;g G, aI kanedi yl - X2b- C| aal] kanedi yI
- (=N ORS) - g 42l r(/herem egchiilll &Lht\{)J orCR an<y_ NHENH - NEN- . - 01 - O)

-S-, -S(=Op ; and vvlth H-NH- -N:N- -C(-O)- -5- -S( =0)P ;
X, is -NR’-, -NH-NH-, -N—N- -O- -C(=0)-, CHalkanedlyl -CHOH-, -S-, —S(—

NR™- C(=0)-, -C(=0)-NR -, -X,-C_salkanediyl- or —C4alkanediyl-X,-;
X, is =NR’-, -NH-NH-, -N=N-, -O-, -C(=0)~, -CHOH-, -S-, -S(=0),-;

20  R%is hydrogen, halo, C,alkyl, NRPR", -C(=0)-NR"R", -C(=0)-R", -CH=N-NH-
C(=0)-R', -C(=N-0-R®)-C,alkyl, R” or —X3-R’; or C;¢alkyl substituted with
one or more substituents each independently selected from halo, hydroxy, cyano,
NR°RY, -C(=0)-NR’R", -C(=0)-C,¢alkyl or R, and in addition to said list of
substituents, two geminal hydrogen atoms of said C,salkyl may also be replaced

25 by a C;.salkanediy! thus forming a spiro ring; C,.salkyloxyC, calkyl optionally
substituted with one or more substituents each independently selected from
hydroxy, cyano, NR’R'?, -C(=0)-NR°R'"?, -C(=0)-C,¢alkyl or R”; C..alkenyl
substituted with one or more substituents each independently selected from halo,
hydroxy, cyano, NR’R"?, -C(=0)-NR’R'?, -C(=0)-C,salkyl or R”; Cy.¢alkynyl

30 substituted with one or more substituents each independently selected from halo,
hydroxy, cyano, NR’R', -C(=0)-NR’R"?, -C(=0)-C,_alkyl or R”;

X3 is -NR’-, -NH-NH-, -N=N-, -O-, -C(=0)-, -S-, -S(=0);-, -X2-C14alkanediyl-,
-Ciqalkanediyl-X»,-, —C)4alkanediyl-X2,-C)salkanediy],
-C(=N-OR%)-C, jalkanediyl-;

35 with X;, being -NH-NH-, -N=N-, -O-, -C(=0)~, -S-, -5(=0),~; and

with Xy, being -NH-NH-, -N=N-, -C(=0)-, -S-, -S(=0),~;



WO 2004/ 074261 PCT/ EP2004/ 050175 -3 R4 is halo, hydroxy, Cl.6alkyl,

C2. 6al kenyl , C24al kynyl, C3-7cycloal kyl, Cl.6al kyl oxy, cyan, nitro,

pol yhal oCl. 6al kyl , pol yhal oG 4al kyl oxy, - - C(=0 - NRl 3R",

Cl. 6al kyl owyomedpieh . C 4al kyl carbonyl, fornyl, -NR'Rl4p@FEf0ddRolrs
hydrogen; aryl; fornyl; Cl.6al kyl carbonyl; Cl.6al kyl; C . 6al ky(oxycar bonyl ;
Cl -6alkyl 5 substituted with fornmyl, Cl al kyl carbonyl, C1.5al kyl oxycar bonyl
or Cl4al kyl car bonyl oxy; Cl4all cyl oxyd _6al kyl carbonyl substituted with C

| - 6al kyl oxycarbony |; R is Cl.4alkyl, NR'RI4 or polyhaloC 1,lalkyl; R is
a nmonocyclic, bicyclic or tricyclic satdrated, partiall y saturated or

aromatic 10 carfocycle or cygclic c or i cyclic saturated,
partially satur l%gﬂyobydroé?{g’irﬁfﬂgpe X] e@fl » @P,@Y %éf‘l%ﬁuﬁ ‘E;c q?ﬁ‘?’ sai d
carbocyclic or het &Yyt RS’IYP?I?@*%K)’%P‘é)f*r‘ﬁbclﬁﬁ@“%t'ﬁﬁf?érﬂﬁy e substituted with
one, two, three, f@u&alkyinxykuboaylsﬁbdmcthﬁ:rmgacNR"R'ﬁctéﬁendentIy sel ected from

hal 3, (@{d ' Ory ll)mg arfi fornB; WJm1Mﬁ>aw1§@abMM1og&mof@Q@i%m@ﬂ kyl', mono
or di al ky 1, Ja e bg@,{ ony

C3- 7cycl oal kyl , 8‘5‘? 12 bal kyl t hi o, cyano,
nitro, polyhal o% E%’%myi%f A %@ﬂ?’ﬁ%}'{ 89?55“%%% 8% bonyl , - CH(=N- O R6),

R, -X3-R or RCG@ikylpzycspenyl; R? is a nonocyclic, bicyclic or tricyclic
sat ur at ed, partRa.$CMalk)d,tNR“e&“emp@Yhala@Q#btl,l c carbocycle or a nonocyclic,
bicyclic or trigyed ;nsnoéﬁtlybfa;cﬂsim nﬁ@eﬁclsﬁhhyd ety bPREdQF ar&Qauar omatic

het er OCyCl e, Wherc%rbo ?8& rﬁctnagy@l %&@Ilic o?ﬁ‘%&ol‘, ga{uﬁe{ted ?ffs%%&eh?l ring systens

may opti onal y be's
substituents eac rf‘m“?aﬁﬂ W&%%WP?“%‘?FWP%@W*‘PS’H‘% ‘('Sem‘Pi HF‘B&?’Ste’?Fer capt o,
Cl6al kyl , hydr oxy@y@atiduglly, be substitytesGyith@agd, kxd, threpafors onfive substituents each

di (G . 6al kyl ) am riadegenBentiK selected fognimalo, hy@oxﬁ&iek;‘ﬂt@Euamylyﬂydrox@saﬂ(ﬂyc| oaI kyl,
C . 6al kyl oxy, Ci- aﬁf?rlo&?’ RN 56Ho 3P m].k&ﬁam%u%)ﬂl(}tl t’fbrﬁﬁ% Mﬁﬁﬁoarbeﬁ ( N- O— R8):  Re

| yhal |k |
P P ogen 2o 1SR M“V?CE&ES‘°"Y¥V?"8§%%%&%°%' Ui B i i ndependent | y

i s hydrogen,
are hydrogen; hyoﬂ"BW"d’ ky B?IWIPCW@?’“G&PW&PP@SP?“YI @i('h‘afl’ Wi%ar)&cﬁwy :

d . 6al kyl oxycarbcmN“*Cnmym\] -C(=0 -NR'R14; -CH(=NR') or R, wherein each
of the af or emenRi*RAG@nEcli&Hidgdic opHieNdRSsatiBd, PRrtialFR&brhtyd anbmaach 30

individual |y be sybstiit Urta‘%{?on\%yh'il Q%Ic%trchHc &HPa’iéd' ﬁaHﬁWs%tuPaﬁGbr i ndependent ly
selected from hydr

I,
C1. 6al kyl OX)% 2ar bonorrraué/ heteroc?['cge wﬁ%em ():(aXH Nﬁ?ﬁ%@ F?, ic %g‘fterér{'rﬁ(fg]ﬁ){lpg sy§ ems Xy

pol yhal onet hyl oxy“ayr?B'l‘%?ﬁ' b@ﬁ‘@ﬁtﬁ??dt"r‘ﬂh@e t“’°8th‘e€3)fﬁp?°’ f"eNF‘?-S‘S%e“@ ackg, - C(=O0) RE,
-NHC(=O H, - C(=0)indebéiAgently $dkeaed-TRInREEo, IF0roki-MRGaptdRC; calbyl, [F8roRCialkg, R 10 may be
taken together t anifCalRylhohabediC, Qlkyllamind@] K, forgl Cahikydarbb@r, mul a
Ci.cycloalkyl, Cy¢alkyloxy, Cisalkyloxycarbonyl, Cy.salkylthio, cyano, nitro,
25 polyhaloC, salkyl, polyhaloC).salkyloxy, -C(=0)-NR"*R", -CH(=N-O-R®);
R® is hydrogen, C,4alkyl, aryl or arylC, ,alkyl;

R’ and R'® each independently are hydrogen; hydroxy; C,.salkyl; C.salkyloxy;
C..salkylcarbonyl; C,¢alkyloxycarbonyl; NRPR"; -C(=0)-NR*R"; -CH(=NR'") or
R’, wherein each of the aforementioned C)salkyl groups may optionally and each
30 individually be substituted with one or two substituents each independently selected
from hydroxy, C;.calkyloxy, hydroxyC,.salkyloxy, carboxyl, C;.salkyloxycarbonyl,
cyano, imino, NR”®R", polyhalomethyl, polyhalomethyloxy, polyhalomethylthio,
-S(=0),R%, -NH-S(=0),RS, -C(=0)R®, -NHC(=0)H, -C(=0)NHNHS,,
-NHC(=0)R®,-C(=NH)R®, R’; or
35  R’and R'" may be taken together to form a bivalent or trivalent radical of formula
-CH,-CH,-CH,-CH,- d-D
-CH:-CH,;-CH,-CH,-CHy- |, (d-2)
-CH;-CH,-O-CH;-CH;- (d-3)



- CH2- CH2- CH2- CH2- (d-1) -CH2-CH2- CH2- CH2-CH2- (d-2) - CH2-CH2- O CH2- CH2-
(d-3) WD 2004/074261 PCTI EP2004/ 050175 -4 -CH2-CH2-S-CHr CH2- (d-4)

- CH2- CH2- NR12-CH2-C I r (d-5) -CH2-CH=CH CH2- (d-6) =CH CH=CH CH=CH (d-7)
5 R' is cya206d0dddsky! carbonyl; Cl4al kyl oxycarbonyl; - Gca@pbidio86175 OF

Cl 4al kyl optionally substituted with d 4al kyl oxy, cyano, NR13R14 or
-C(=O-NR'RI"; R' is hydrogen or Cl4al kyl; R13 and R14 each i ndependently
are hydrogen, Het, Cl-6alkyl optionally substituted with cyan or

am nocar bonyl, C2-6al kenyl optionally substituted with cyano or 10

am nocar bonyl , C2.6al kynyl optionally stbstituted with cyano or

am nocarbonyl; R15 is | onal ly bstituted with cyano or
-C(O-NR13R 4; R16 is R&Il H{gh opti %ﬁgl |y substituted with cyano or
(=0 -NR'R14; R', if S%NReQEIﬁ thepeﬂcfént ly is cyano, halo, hydroxy,
-C(=0-NR 13R1d, C1. 6a|-1215H CH¥iH-CHnal |y sub@t®tuted with one or nore
substituents i ndependerdicHycaiechlectf rom 1@-mgyan, -C(am-NR 13R14 or hal o;

C2. 6al kenyl gpt korgacginx C%hﬁéfcé:ﬂdﬁ&le@“m}l& ARLC Q@fﬁR”I@‘UQ?& Allé@nt s
i ndependent |y sel ﬁ al kynyl

upr
optional ly substg ﬂﬁ??\mgﬁ@‘g?“ﬂ%‘f)‘é °§‘H’B tueﬁfs_l )nldlé ndent |y sel ect ed
from cyan, - js hyroges pGy+ayLhal 0; and, where possible, R' may al so be
attached to theR”-alhIfR'b@efbﬁdemeﬂt yre hydrageng HetbCigalltyb ertionatie subbiputd® withs t hen =0,
=S, aIEIFHi?" =N-R*, -dyar%Qr Rnnoca:r%n?l‘ E{.salk ﬂQ‘ogﬂda'ally sitfsitdted Wil tyso@} - NR'R 4, hz((:i:H_ R7,
or = ; ere ano, r oxy,
hal o, nitro; Wﬂ dnpgé)ca%é;?ya §l° %xﬁgﬁﬁéﬁm&%#ﬁg’éﬂﬁ&ﬁ >tl:I_6aI kzl , Y
- (=0 - NR13R14 K opfiomillysu E‘“%d‘#“’ e % Qg{;%s nts hydrogen,
hydroxy, hal o, RYisggiokGealkxteptionajiy sltbentuzgﬁuwﬂhmanmrk% R°R7p
Cl1. 6al kyl oxycar BSifpresert,zadhdnmigpendentyeisncyanonhala; bydrodfR7ZGROFNR PRI yhadlkghret hy| |
pol yhal oret hyl oxy, tl&ﬁll)VJﬂ@sltlfﬁEEEKvm{ bileldk Rore subktinéeht®RBspendbiitty Séiecteli f8m - NH- S02- R,
- Nﬁqsoé) (Rg] Ol‘s"cfan W%‘é: ﬁkg CC(aIK R@u g&g eh'wm%eop)nl}k"\‘ﬁi
substituted wit FUBTRERTdspsden elfaﬁd[%}%‘:ya@O' ‘b 'ia%?‘l'g ly
substituted with etienathwbstityted withprs oamerasubstitgpts @éﬁ’PRl}demlwﬁ@Ethﬂemed Wi th cyano,
or with -C(=0) R8, cyamoyiC(+®-NRY®R{\ok hade; apiyeheyd possibies RY tniay slgh beiattdehedmethe t wo, t hr ee,
four or five subshi Loty @Rouble bond whereby R' is then =0, =S, =NH, =N-R", =N-
20 R7, =N-O-R", =N-0O-R’, =CH,, =CH-C(=0)-NR"*R", =CH-R’, or =CH-R"*;
wherein =CH; may optionally be substituted with cyano, hydroxy, halo, nitro;
Q represents hydrogen, C).salkyl, halo, polyhaloC.salkyl, -C(=0)-NR*R™, or -NR’R?;
Zis C-Y , wherein,

Y represents hydrogen, hydroxy, halo, Cy.salkyl, Csscycloalkyl, Csalkyloxy,

25 C,.salkyloxycarbonyl, carbonyl, cyano, nitro, NR"*R", polyhalomethy],
polyhalomethyloxy, polyhalomethylthio, -S(=0),R?, -NH-S(=O)R?, -NH-SO,-R?,
-NH-S0,~(C 4alkanediyl)-CO-N(R?),, -C(=0)R®, -NHC(=O)H, -C(=0)NHNHS,,
-NHC(=O)R?, -C(=0)-NH-R?, -C(=NH)R?, aryl or C,alkeny] optionally substituted
with one or more halo atoms;

30 Casalkynyl optionally substituted with one ore more halo atoms;

Cialkyl substituted with cyano, or with -C(=O)R?,

aryl is phenyl or phenyl substituted with one, two, three, four or five substituents each
independently selected from halo, hydroxy, mercapto, C.salkyl, hydroxyC,.salkyl, C,.
salkyINR “R", C\.salkylcarbonyl, Csscycloalkyl, C,.¢alkyloxy, C,.salkyloxycarbonyl,

35 Cialkylthio, cyano, nitro, polyhaloC,.¢alkyl, polyhaloC,.alkyloxy, -C(=0O)-NR*R",
R or -X;-R;

Het is a monocyclic, bicyclic or tricyclic saturated, partially saturated or aromatic
heterocycle, wherein each of said carbocyclic or heterocyclic ring systems may



i ndependently sel ected from hal o, hydroxy, nercapto, G 4al kyl,
hydr oxyCl. 6al kyI , Cl. 6al kyl NRL3R14, C. 6al kyl carbonyl, C3acycl oal kyl,
Cl. 6al kyl oxy, . bal kyl oxycar bonyl, 35 Cl.6al kylthio, cyano, nitro,

pol yhal oC] W%Wdﬂwpol yhal oCl1. 6al kyI oxy, -C(=0)- NR13RL4pc1hpr964/056135 R ; Het
is a nonocyclic, bicyclic or tricyclic saturated, partia (fly saturated or

aromatic heterocycle wherei n each of said carbocycllc or heterocyclic ring
systens may WD 2004/ 074261 PCT/ EP2004/ 050175 -5 optionally be substituted
with one, two, three, four or five substituents each independently sel ected
from hal o, hydroxy, nercapto Cl1- 6al kyl 55- hydroxyC 4a|ky| am noC, . 6al kyl ,

nmono or di (Cl. 6al k 6al kyl ¢ rb nyI
C3. 7cycl oal kyl , ¥%'?§ﬁ>i< IS mte%fﬁéoﬁfk g&r%cfﬁ‘r‘rtﬁ’{)fgflsuméf rigsael‘q‘(kyl t h| 0, cyano,
nitro, 5 pol yhal d@ep@aqnﬂyfelectﬁ%ﬁ%%ﬂl%@ oAy, Rproantss Crealisyl inyoniS1afierls,

-CH(=N-O Ra) . As ariegdalkylemoroef difCasatiyl)aminoi.qallaflifermy 0L «glkyldaxbonyhs a group or

part of a group g@fvéyalezﬂkylﬁfaﬂcyﬁi}tCnQﬂkylmkm&@ﬂCQﬁﬂwlﬂnoswﬁtr@ﬂ hydr ocar bon
radi cal s having n 1338 ethyl, propy
1- net hyl et hyF Lﬁ&ﬂ&]&d&ﬂ%’gfaﬁ e”a“g%xr otp or pgrt 0 1% group defines

straight or branche rocar bon aving froml to
6 carbon atons éﬂ%sﬁéjléée"fbﬁftére a%eﬂepmge ﬁﬁ"éﬂ % Wm‘fflorpar?qja ouI?ald‘%msentyl hexyl ,
2- et hyl - but y| stEight or henghe a‘n@“%@lhm“%@%d‘@ﬂsd’aﬁn&ﬁmbh@ﬁ° g oy group

def i nes st rai ghttoos sublr ametheldethyd ipeopyl, ISmdthylethlyleohtyy@ gaticybasa@roup ergat off s havi ng
from2 to 6 10ar Beoupdesns stsa;gﬁfbraﬁn&émm satuftftedMydrocarbor bty Hedifp/ttom Dut yI

pentyl, hexyl. gwmbybhyly 2 Ptonpedetmg@mcc @aam L My Enflf 1 nes st rai ght

or branched chan.s [ C avi froml to
4 carbon atons %ﬁ“dtatg ﬁfﬁ’t Vil }% gT”‘?°é’f“ﬁ efrg‘Fssira'ghtg'ilﬁ li’ggne

1, 3- propanedi y| chaigsatyratad Bytdenearbandadisals harmafrwn? eRrbgn atgps srclwssfﬂxlw i dene and
the i ke; C3.r cyopybdHheylethgl, bupdpentyl,hetyd 2-anethlylowyl@pd/thg likey@ Laiienediy] |,

cycl opentyl ,15Cy adriabi@usight o anense km@mrmbd bl\f;ﬂenﬁ@hlk@fbwh radmg‘ﬂanﬁgsmsrt raight and
branched chain Rydeg @ths%u hgﬁtn BWdufikalyf Qo2 Méeﬁe §3L08MeAN atons

contai ni ng a doubl e as e ent enyl
hexenyl gnd t he& ]I?}P(rgpy“ i (Hg% g£§"t£§% ffe: ﬁffP’c@%/ ;’ﬂ‘fﬁed ché,u n

hydr ocar bon r adegricdo Waksoplnrgyl CMQ?HW@YFIBPCWIC%YPIWY@@WE‘O‘E@WS Gistlkond a triple
bond such as et Héfiyesysiraighp araiyanyhed chaia hytdnochebon ridiaats hawilg, frolneay Biydrboand t he | i ke.

25 In a nunber @fmd m&mg@aouua%oﬁda&hﬁ@ét&nﬁpmpéﬂykm , pdarnyl, AbJdegyyl , or
C2. 6al kynyl ma‘ya.lBQhe l'ﬁé’%? g&%@ge(?i éé‘st&akkh%ﬂgbr%hm&ﬁn@d grl;o lflﬁfe%lss havnkn et hat

i nstance there nunber in

some cases bein °'T‘ ? 1A & GPomon fenFipingAdriP!s Pond sHep g Fthy Ry (?ﬁ‘i?y%‘(hauqfﬁb degr ee of
unsat ur at i on of Pantyayligxyngeadtholiker adi cal . Preferably, the radicals
Cl4dal kynyl, C2. al kenyl, or C2.6al kynyl are substituted with up to 3
substituent g’ BG nompea nfjosmlbds the rddicgyCilsalkyny s Catsalkegylodr Cesalbtylmagbed car bocycl e
represents a ri n@stdy&ivaiRone or more substituents. In that instance there can be 1,2, 3, 4, 5, 6
and more substituents, the number in some cases being limited by the number of carnbon
atoms and the degree of unsaturation of the hydrocarbon radical. Preferably, the
radicals Calkynyl, Cyealkenyl, or C,.¢alkynyl are substituted with up to 3 substituents.
30
A monocyclic, bicyclic or tricyclic saturated carbocycle represents a ring system
consisting of 1, 2 or 3 rings, said ring system being composed of only carbon atoms and
said ring system containing only single bonds; a monocyclic, bicyclic or tricyclic partially
saturated carbocycle represents a ring system consisting of 1, 2 or 3 rings, said ring
35  system being composed of only carbon atoms and comprising at least one double bond
provided that the ring system is not an aromatic ring system; a monocyclic, bicyclic or
tricyclic aromatic carbocycle represents an aromatic ring system consisting of 1, 2 or 3
rings, said ring system being composed of only carbon atoms; the term aromatic is well



consisting of 1, 2 or 3 rings, said ring system being conposed of only
carbon atons and said ring systemcontaining only single bonds; a
nmonocyclic, bicyclic or tricyclic partially saturated carbocycle represents
a ring sysi@yRobangissting of 1, 2 or 3 rings, said ring gK5yepsescRnEei ng
conposed of only carbon atons and conprising at | east one doubl e bond
provided that the ring systemis not an aromatic ring system a nonocyclic,
bicyclic or tricyclic aromatic carbocycle represents an aronmatic ring
systemconsisting of 1, 2 or 3 rings, said ring system being conposed of
only carbon atons; the termaromatic is-well WO 2004/ 074261

PCT/ EP2004/ 050175 -6 _known.t 0. rspn.ski in t.he art. a desi gnat es
cyclically conj u?mg% ndgye ??g?@“ﬁ%goquhe%ﬁ aﬁ&)&ﬂgn Eﬁeée‘%?l g?)lhscom .’gr?gtg s’fﬁgmg\?qt“ﬁ%, 10, 14
etc. 7c-el ect r od<leptyans diatjs With 6@ If etc. Teelogipns Gyl pf Hilckel} amenpeyelicor t ¢ cycli ¢
sat ur at ed het er diydit er trigplicesgtarates heterochglerepressntsearing aysteimsoonsistjngyff 112 0r2 or 3
rings and conpr irfgssgd &implishiipet le@h6he hetérefdddeRIRSEINCO, N6 § s systhmor S, sai d
ring systemj cq Ilﬂaiggongsﬂ@l; Vonﬁ%gghx%cﬂﬂé?ﬁ@cli@orm%@%gxﬂiill?satlpﬁt&y(:l ic or
tricyclic partlarlle ed S .a

O

satara ._het er oc]))/.%‘ﬁgeﬁfr egr gsents a ri .nﬂ%s%s(tsem
consi sting of 1 PEFORFIe PR A rine SR APHTIOE Hd: Ae" 3 TREL T COMESIRT &P at om
sel ect ed from 0,onfhetsroatgm selpripdtom @ Akar Scand atde3stonedoyblp bond pesyidertbpt theat t he
ring system.is ning syatem &motraahiomatid ring systymi aangnoxclivphicychicalr iricyclibaremyatic i ¢ or
tricyclic aromathbirocydle tepreRfitd Gh SohQiR HESHMUN coBistinf SNMBL biC3 righighdSy St em

consi sting OfO l’corﬁrrg{ngéléa‘g%?%he?epﬂqtoa&elgc?mofn%, RGr §t | east one het eroat om

sel ected from O, I cular exanpl es of nonocyclic, bicyclic or
tricyclic saturated carbocycles are .cycl o- .propyl | obut vl . cycl opentyl,
cycl ohexyl , cycﬁ’ﬁ'ﬁ%%atre , pl%i‘%l“lﬁ’fﬁ?:"?’%}‘f:’,b‘ ‘?qléﬁrctfl%fliﬁsé?'aﬁegXagbé_’fyé’lrj?s %lre &89¢I ononanyl |
cycl odecanyl , ~ d@ERHyIFleibeyrapeni cyclehent sxsiohaptr GYdreety nbiaicleiy0r15 and t he

| i ke. Preferred ostrel, cycbhopnydpydlodeaayd, dedabyidiohgpthelgmyl, aqiradecahlydroanthekatlex y | |

cycl oheIot yli1s %ﬁ@th@lﬁ?ff&éﬂé&d a@kﬁl@bﬁﬂ'&pﬁm&t cyc[b)z!&nb@hﬁti@hlaxyl, G)ME)hdpPlﬁpt yl. |
Particul ar exa & b cvdl) ifonddi tricyclic partially saturate
car bocyel es areo?espn rreﬁrgrggﬁ)é)ﬁénltyq', cy hSéﬁEJ:;Jc e(B{yl

cycl opropenyl, cygl.obuenyl . cvcl opent enyl,. cy.cl aghex | ,.cyclo nyl, cycl o- 20
octenyl, bicycl é)([% CL%I 5’]‘%}81 ear%/ Opgﬁéglﬁ’ﬁ’b%%lﬁgﬁwy%w ﬁ%fq%&g@éﬁ@f&%@css

oct ahydr onapht héfeéh%}‘??,r°P?",Yb?>f§,°h‘i“f"é %‘H@f&?%é’ﬁiﬂ’ﬁ‘&?yé (plohentenyl, oyclg- 415 9 9a,

| 0- oct ahydr 020antobterny6 biayelo[4ddoateny, dyilkmonenylyelpdecanglgloctahedrengpiithaloeyht enyl |

cycl ohexenyl, cy@|3ohephadgtkphttifili 1C48,442,90% 20¥pdiah$dro-bnthradent yilthedike. bi cycl i c or
tricyclic ar omatpdenc@frd Qfelpdnfedyl 2y ohbREN Kb cloherferyinapht hal enyl , ant hracenyl .
Preferred is phenyl. Particular exanpl'es” of nohocyclic, bicyclic or

tricyclic satur Le. .t r . . i.di nyl,
di oxol anyl, jm a?gllil? ’aﬁglﬁg&%’?%%%f;ﬁ@%g}g‘rtﬁé}%qgta%gﬁ{}%ﬁ Wf'gynagyﬁr"%yp
di hydr ooxazoty] eRaen ABbpsenyl-fyaferred § %ol i di nyl , ~ oxadi azol i di nyl, 30
triazolidinyl, thiadiazolidinyl, pyrazolidinyl, piperidinyl,
hexahydr opyr i ni dPH§Hlar exawe&%wvm&g}lﬁ&ﬁ%wtﬁ%w-lwathsag? hetgsecpHesiareny| ,  dit hi anyl ,
t hi onor phol i nyl tetpliydefusenylipytrolidinyk dibxolasyhyrhidazdigiirath shike@iginylnol i nyl ,
oct ahydr oi ndol y|tetraﬂ'ydroﬂ1hﬁyl,|diiHy&ooino@'ﬁ,%mﬁﬂJlidiﬁﬁ isoxazolidinyl, oxadiazolidinyl,
30 triazolidinyl, thiadiazolidinyl, pyrazolidinyl, piperidinyl, hexahydropyrimidiny],

hexahydropyrazinyl, dioxanyl, morpholinyl, dithianyl, thiomorpholinyl, piperazinyl,
trithianyl, decahydroquinolinyl, octahydroindolyl and the like. Preferred are
tetrahydrofuranyl, pyrrolidinyl, dioxolanyl, imidazolidinyl, thiazolidinyl, dihydrooxazolyl,
triazolidinyl, piperidinyl, dioxanyl, morpholinyl, thiomorpholinyl, piperaziny!.

35  Particularly preferred are tetrahydrofuranyl, pyrrolidinyl, dioxolanyl,
piperidinyl, dioxanyl, morpholiny!, thiomorpholinyl, piperazinyl.

Particular examples of monocyclic, bicyclic or tricyclic partially saturated heterocycles
are pyrrolinyl, imidazolinyl, pyrazolinyl, 2,3-dihydrobenzofuranyl, 1,3-benzodioxolyl,



tetrahydrofuranyl, pyrrolidinyl, dioxolanyl, imdazolidinyl, thiazolidinyl,
di hydrooxazolyl, triazolidinyl, piperidinyl, dioxanyl, norpholinyl,

t hi onor phol i nyl, piperazinyl. 35 Particularly preferred are

t et r ahydr ofy@rg6ahszepPyr r ol i di nyl , dioxol anyl, piperidi ndwvedomoseys ,

mor phol i nyl, thionorpholinyl, piperazinyl. Particul ar exanples of
nmonocyclic, bicyclic or tricyclic partially saturated heterocycles are
pyrrolinyl, imdazolinyl, pyrazolinyl, 2,3-dihydrobenzofuranyl,

1, 3- benzodi oxol yl , WD 2004/ 074261 PCTI EP2004/ 050175 -7

2, 3-di hydro-1, 4-benzodi oxi nyl, indolinyt™-and the like. Preferred are

pyrrolinyl, ”b%ﬁu !irbmﬁlbenzﬁdlg'}m{} IARARE &Hérﬁé}éﬁed J: pyirolif)Z0di oxol yl
indolinyl. Partig eﬁa dc?? gg)@e ‘ ?{ lc or trlcycllc aromatic
het er ocycl es ar & 5 %’F@ﬂ"i“&' § “Zﬁcf};?"f’é ppolingl, y] t hi enyl ,

i m dazol yl, oxazolyl, | soxazol , .thiazolyl, isothiazo I , razol yl,
triazolyl, thi a8rHosr ?‘ImPlﬁ%PéH'P‘é’EXS’P? P‘cyql%?fﬁfﬁﬂPﬂmaW’F‘iﬂﬂﬁﬁ%&eS ¥ i di nyl |
pyrazinyl, pyri desilidepyl, pytrolylafniyh hienylgpidagoelyl, oxabelylZispikarply), thiazobthbenz of ur yl , benzo
thienyl, i SObenls@&ﬁioWﬂ){)B'mzolym(ﬁﬁlzdlﬂltmwlazolylr&&haéblyl kmblﬂd@hwl,, benzoxazol yI ,

benzi ni dazol yl, %e @?{ l{{ '&Zz‘i PEH yPEiZ4 ﬁWi benzo-

benzopyrazol yl, enzotriazol yl,

I, azo

purinyl, quinol Y 'qu% E‘FW Y"Fﬂ?’lﬂy 18‘? Fz’léff"f’w benz OLoht hal azi nyl
qui noxal i nyl , qmdﬁzakzbbqnﬁwxmhbmwmememz@ﬁ Wdlazdﬂenzopyr anyl ,
pyrr ol opyri dy)l bérbothiatqaylpl] ydotriataly, @minyl, ghjtlolinyl, Ssoduimoliy b tioplimyil, dy | |
t hi azol opyri dyI quihcHBNAZRIAB 1, Wﬂoxahﬁﬁiiﬁiﬁiz@l&yr hagmhmdm rp&ﬁdlhﬂ)pyrl dyI
P e T e e T i
oxazol opyr azi nyl", iaz 993’8 IR |oxazplpRy &QYFHW : ab‘W’P‘%{ op?/rl m di nyl ,
t hi enopyri m di ny}'ITOIGfPZrPWp’!,« thienpryrappyl,, ﬁll’PW'ﬁY‘dW“’@?ﬂWYFWﬂi thiggolopyraziny],
t hi azol opyr 151 diisaxazgloplysginyd,2e4z6lpyraziny|Coyraydlopy @zsyz, dhidgrgpyraaing] ny| ,
ltoK_r azol Opy(rj i m di Ofynnlnm,ﬂiampwmnmnw mwbymﬂwﬁyt Qbmwdpﬁmmﬁwl

i enopyridazin
t hi azolpgpyrl da2| n plf'rn%i(a%gl Qcﬁéol%wnandlﬂy?g)a lo%ix% 19PMpdyggtgdggr¥rL1d1Pyl
pyrazol opyri daz |“ﬂ‘9*}z°ny“ﬁ1dH‘é @'H?lf’?yﬂg"fl“ﬂytf"e“°8)${§6“i"’é& 8?%9}6&4@?
t hi adi azol opyr i dpthiazolapyridazigy, dwolpmdammdxmﬁza@mné@wla«zmv}dpyndazmyl
t hi adi azol opepr apyrayslopyridazingiz dridapopy edariny,loxadiagitasridyz diadipgotopyriddl ny!
t hi adi azol opyri magdl@wldyl bakifad wlpﬂ%yl FFh 8l yrazqeyﬁma%mzmymyrl dazi nyl ,
thi adi azol opyri da%faznoYoa%lnmldl?ﬁéhladla?&fcipyrqmlélgyz(?Xrla’z?l%c{yrlg%?h?lo xr'x azo

i m dazot hi azol y
i sot hi azol ot ri aiTiAnY. ﬂtsﬂdmﬂloaw%qyk frigzqlqymidazingl, dmig frzawoak. nyl

t hi azol ot ri azi nymhidazpthinzdlyk inniddzeimidagplyl. isoxaxcdatiiazing| issthidzelotriapinly,
t hi adi azol otasi apyrawplotriatifiyil, az2bletiizngy thydlotriiayl Maidatoytazingcr i di nyl ,  phenazi nyl ,
phenot hi azi nyl , o%ﬁ%x@a&fmﬂ)’thla@é}%&l% L {riléﬁlotrBEI?Jl %5:%&9 6@5&5*9}1' ¢ heter ocycl es

are monocyclic or bic f){ o I nteresting
nmonocyclic, bi C\}) elnaz'nyy&e?oﬁ}'aém@rl%%méarzgﬁafdtﬂe] St erocycl es are pyrrolyl, fury],

thi enyl, imdaz |, ., oxazo i soxazol yl , thiazol i sot hi azol yl
pyr azgl yl, tri a%@?( Fd aromatlc Lgerocycles are monoc chc or blcyazc aro%mﬁc heterocyc‘e y
30

Interestmg monocyclic, bicyclic or tricyclic aromatic heterocycles are pyrrolyl, furyl,
thienyl, imidazolyl, oxazolyl, isoxazolyl, thfazolyl, isothiazolyl, pyrazolyl, triazolyl,
thiadiazolyl, oxadiazolyl, tetrazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl,
pyranyl, benzofuryl, isobenzofuryl, benzothienyl, isobenzothienyl, indolyl, isoindolyl,
benzoxazolyl, benzimidazolyl, indazolyl, benzisoxazolyl, benzisothiazolyl,

35  benzopyrazolyl, benzoxadiazolyl, benzothiadiazolyl, benzotriazolyl, purinyl, quinolinyl,
isoquinoliny|, phthalazinyl, quinoxalinyl, quinazolinyl, benzopyrany!, pyrrolopyridy],
thienopyridyl, furopyridyl, isothiazolopyridyl, thiazolopyridyl, isoxazolopyridy],
oxazolopyridyl, pyrazolopyridyl, imidazopyridyl, pyrrolopyrazinyl, thienopyrazinyl,



t hi adi azol yl, oxadi azolyl, tetrazolyl, pyridyl, pyrimdinyl, pyrazinyl,
pyridazinyl, triazinyl, pyranyl, benzofuryl, isobenzofuryl, benzothienyl,
i sobenzot hi enyl, indolyl, isoindolyl, benzoxazolyl, benzim dazolyl,

i ndazol yl , wensisaxazol yl, benzi sot hiazolyl, 35 benzopy

benzoxadi azol y], benzot hi adi azol yl, benzotrlazolyl pur?ﬁé?#%%”F%gfinyl

i soqui nol i nyl, phthal azinyl, quinoxalinyl, qU|nazoI|nyI benzopyranyl ,
pyrrol opyridyl, thienopyridyl, furopyridyl, isothiazolopyridyl,

t hi azol opyridyl, isoxazol opyridyl, oxazolopyridyl, pyrazol opyridyl,

i m dazopyridyl, pyrrolopyrazinyl, thiendbyrazinyl WD 2004/ 074261

PCTI EP2004/ 050175 $ fur ra2|n ot hi.a opyrazi nyl
t hi azol opyrazin pyﬁa?&'}’ g’? e{yrli'ﬂ]mzél ik 02 {(’ Oxazolo-

pyr azol opyr azi nyxwhvngzlewzw nlgﬂazopwwlowasmnm%nyhWenope/hmléﬁﬂpyr| m di nyl ,
fumpyri m di nyl, firepptihidiaglgbotazelopyrididinyl) thiazolopaimidinyh ysoxanlapyrinyidinyl,

I soxazol opyri m dmw&;,ynmfamﬂzlsylra&wymmdﬂylnmidazoﬂmhﬁcﬁ@l GﬂMﬁioalﬂ’ldW'

71 dazopy T e By fafa&%ggdk# adigzplobBloAl ik BRY

triazol opyrl oxa

triazol opyr azi nﬁﬂ 99%‘36‘?3' rH%/ ﬂﬂ")?lr ad‘afcﬂ?pé'ilfp‘agﬁitﬂ nglyr?i”bq‘q%l

t hazol opyri m di na;lpazolyl@an@aftmheypﬂnazaw lel%%ﬂ,yl pptadksni azi nyl , phenoxazi nyl and
the like. Particularly interesting aromatic heterocycles are pyrrolyl,

furyl, thienyl, Partiduihdy inteyesting 2Omaticdeterbgytles aregrymealylofusyl, thienyli igudatopl,,

i sot h' azol ylio p)ﬁia&ﬂﬂ' iYdxazolyT, lhﬁ%@}'lyiéothla&(h}'l%gfa&iﬂ|tIdeoly10ﬂ§ﬁ&ithKl9b§éhlazolyt, etrazol yl,
pyridyl, pyrim @g&%i Fﬂﬁﬁg/la}?y\'l%ﬁkn Wg% Fidh¥ihy! thln?lZ y'?éﬁl EARY!

benzofuryl i SO pen i en |ndonI
i soi ndol yI . ben#B% a@g i) o wnéf’?Yﬂafa?%m@ ’éﬁ%l’soxazolyl

benzi sot hi azol ylbe“ﬂb‘ﬂﬁwﬂy@d&@@ll WHZISOXB"@H ignttieze}yly henzopwserplyk hi adi azol yi
benzotri azol yl , byuexadiyolyl, beszottdddianylyl, benzsitiapaiyh pdrinylydujnoliryl, péruinalinglzi nyl ,

gui noxal i nyl ;s qghtﬁmﬁw beal.@nqu,m@myu 4@ the A, Used herein before, the term
(=0 forms a carbonyl noiety when attached to a carbon atom a sulfoxide

noi ety when att ag D&Eﬂ hérQn Qefé'y ltﬁe%m@(ﬁ%rﬁpgcaﬂ)oﬁﬁ hfon}WheMa&te&’to aV\'hen two of
said terns are at eneric to

fluoro, chloro, C‘b% r?{f’ ﬁﬂ’?ff’m?fd"o'eﬂsmﬁrs’%tarqeﬁg ﬁle'lufrﬁtf”g asa{fonﬁfdm' erei naf t er,
pol yhal onet hyl ét@e“d""@%iﬂﬁ“%‘i“sﬁ%i‘tiad@i‘mésﬂf”bﬁ}ﬂ“l s defl ned as nmono- or

pol yhal osubstiituted nmethyl, in particular methyl with one or nore fluoro
atons, for exarf term kgjofis gmr@maﬂwm chipro, proinp pngdedonds Us¢d in the firsghiag adi aal kyl or
pol yhal oG 4al ky heréisafier, Zdyhglometpyl @ a gocup for @aft ofa @ouplgxietiseddehoroest as nono- or

pol yhal osubsti t H&nﬁmo@bsm‘ftalnl&mfw R partidlar @@tlhwlm ohedr m%eea}m%etoms kg groups
defined in hal On%i’fng% dlﬂ%o ometﬁél K t{lﬁuo?om%{hplymly%ggcldgl%l or, qlé@hal%qﬁglka § hore than

one hal ogen at ons | nition of
pol yhal omet 1| , E{8R SFHRAT B 8P yefinst 255pAngifap @abﬁ%ﬂtﬁ'ﬁ?dc"caﬁﬂﬂ/" may be the same
or different. $@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, polyhaloC,4alkyl or polyhaloC,salkyl, they may be the same or

different,
30

The term heterocycle in the definition of R’ or R™ is meant to include all the possible
isomeric forms of the heterocycles, for instance, pyrroly! comprises 1 4-pyrrolyl and 2H-
pyrrolyl.

35  The carbocycle or heterocycle in the definition of R” or R™ may be attached to the
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
imidazolyl, it may be 1-imidazolyl, 2-imidazolyl, 4-imidazolyl and the like, or when the
carbocycle is naphthalenyl, it may be 1-naphthalenyl, 2-naphthalenyl and the like.
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4-im dazol yl
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soneric forns of the heterocycles, for instance, pyrrolyl
conprises I Hpyrrolyl and2H pyrrolyl. 35 The carbocycle or heterocycle in
t he defini wW@noHsadd or R’ may be attached to the renpefERlHisoiRe

nol ecul e of formula (1) through any ring carbon or heteroatom as
not otherw se specified. Thus, for exanple, when the

i mdazolyl, it may be 1-im dazolyl, 2-imdazolyl,
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be 1-naphthal enyl, 2-naphthal enyl and th& |ike. WD 2004/ 074261
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uent , eacg definition is.independent.

attached to anVO@FtUtheacbdquélbmélﬂdﬁm’gie'ét oms. For therapeutic use,
t he conpounds of fornula (1) are those wherein the counterion is
phar maceut i cal | \Lireedreypt fadnd smbstitdenseinte ring wysténssndidate #ef thsbaad dhabizesgschethi ch ar e
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exanpl e,

hydrochl oric, hydrobrom c and the like; sulfuric
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exanpl e, acefsl C
2- oxXopr opanoic,
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metal or anine éﬁFGF’tzerFF%)’aT"Pa“P'&r*n‘ﬁ‘%Wpaf“?“'e%lr‘r%Fi‘f‘°’Wf t“l‘f‘:‘"‘éﬂ’ﬂﬂ'% i
and inorgani ¢ bawéds tartagrp?-hysirixed 8,3 pacpenetiadrboxflisr mehapspifpnicsthanddfoni80 exanpl e,

The compounds of formula (I) containing acidic protons may be converted into their
therapeutically active non-toxic metal or amine addition salt forms by treatment with
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,
ethylamine, propylamine, isopropylamine, the four butylamine isomers, dimethylamine,
diethylamine, diethanolamine, dipropylamine, diisopropylamine, di-n-butylamine,
pyrrolidine, piperidine, morpholine, trimethylamine, triethylamine, tripropylamine,
quinuclidine, pyridine, quinoline and isoquinoline, the benzathine, N-methyl-
D-glucamine, 2-amino-2-(hydroxymethyl)-1,3-propanediol, hydrabamine salts, and salts
with amino acids such as, for example, arginine, lysine and the like. Conversely the salt
form can be converted by treatment with acid into the free acid form.
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et hyl am ne, propyl am ne, isopropylam ne, the four butylam ne isoners,

di tnet hyl am ne, diethylam ne, diethanol am ne, dipropyl am ne,

di i sopropyl am ne, di-n-butylam ne, 35 pyrrolidine, piperidine, norpholine,
trimet hyl agjgosdfategt Nyl am ne, tripropyl amne, qui nucl p&i/RPr00dH40i791 NE.

qui nol i ne and i soqui noline, the benzathine, N-nethyl- D-glucam ne,

2-am no- 2- (hydroxynet hyl ) -1, 3- propanedi ol , hydrabam ne salts, and salts
with am no acids such as, for exanple, arginine, lysine and the liKke..
Conversely the salt formcan be converted by treatnent with acid into the
free and form WO 2004/ 074261 PCT/ EP2004P050175 -10 The term addition salt

al so conpri ses e hydr.ates and sol vent. addition for (sol vat es whi ch the
conpounds of fo&ﬁﬁ rgy %F@olhsraléaalgb“lo@prfsfis P ates\%?ﬁﬁ%fe tsadérﬁonf%lﬁ@%aﬁ are e.g.
hydr at es, al cohdthigh te comppeundp ef fprmuls () are shigto fospExaples ef sHATOMaAF 8" as used
her ei nbef or e dehydnis, didobolgjesabdtheldkey amoni um salts which the conpounds of
formula (1) are able to formby reaction between a basic nitrogen of a
conmpound of f50r mé t@rm ‘Iqpatedisly diine BREEMERAbforeldbRihes thtiqadiengre@idhiimsuch as, for
exanpl e, an opt i@Qahiyhs tsohrddt bdemath Y drdad 16l form BF XhdAdH beblerPd basic _

aryl al kyl hal i degﬁrgiée%%a &ﬁ}tp‘r’]%‘ld:gggﬁﬁ?a I;mdp a%gez%(lf#ngtglql%]? iﬁ%gqgernt gl%ggst ants with
good | eaving gr y S ( e S as*a o ’

trifl uor omet hand¥ rampleeanestiongllyjsybstitetec Ay lhalidey | apyilide s aryaflophaliders g.

p- t ol uenesul f onatethgliodide onbatzeliadile.yOtherreadantsasthgog@deaving grebps mehascged ni t r ogen.
Phar maceut i cpl | Yised GE@RE AkYI GifbetoNétRhésAfdhatds MKy il@haaehiedngtes, @Ry, | 0do,
trifluoroacetat E{mmguﬁ&%é&ﬁqwﬁ{@%%m £#ogiﬂve9)f ch&]@ Htfog&n be introduced

usi ng i on exchange resins. OXI, ns, of t. resent conpounds are
meant to compr i 4BREREEsesSRlERle Spmierions melipe, . bipma fo, MBS oy b al
tertiary nitrog@pf aseteprslhgceunisiongif shoipe £49 be fsodierd Vaing iopexchangpdPds. 1t will be
appreci ated that sone of the conpounds of forrmula (1) and their N oxides,

20 addi ti on Wal {The N-gxide formaf the amienteomponns gie areant trvemprisa thie yompowndesfi ¢ f or ns may
contai n one or fémtle (IF @Mkré Ghe Of seail feAiaty tnjtrogendtodis ks loxidisedsd tE &oiedm cal | y
isonmeric fornms. plaget €rm "stereochenically isoneric forns" as used

her ei nbefore defines all the possible stereoisoneric forns which the

compounds of { 0ryTyh g bk @\ LRI nNssish80r BTN A0 e Rl o, auaternary

am nes or physiol ggic u .ona ossess.. Unl ess

ot herwi se ne%ti i “6arlts’iqﬁﬂ?rﬁa§taé’a‘?es M atereprar cally 'sgrmetic Ef PHFOYE" @ npounds
denot es the mi »tuere cesfersf Fhiggliyy andiskist asstesqohsmisaliyiisogenqfoimsoneri ¢ forms, said
m xtures containing all diastereoners and enantioners of the basic

nmol ecul ar st r uctThe termeStessedhbmigally Gearpdnic dirmy”lagused hreckinpefone défingssal the ipessibie or s of
formul a (1) and skReidmeMt Prohsdasch tie@bhunds 6f AR SI),Qhd HelAN9kilaMdidd am nes

substanti al Iy fr.8e,..l i i haf 0 f ly | ess than
5% in par tfl%culsmg’ qlugletesrganf ﬁﬁﬁég%}?’ ggcgoa&lbmdc@?l ed% b1 ema@pogéﬁa‘%ﬁé@f% of the

r St. pr a | ess. th
other i somers. PV EpioReRer DARAE Herhpics SFIRNfRN prepmpaings gero
specified as ( E)n,ixtqrﬁpfsall Ressiplg stegeshentiqally isomeric forms, said mixtures containing all

diastereomers and enantiomers of the basic molecular structure as well as each of the

ance

individual isomeric forms of formula (I) and their N-oxides, salts, solvates or quaternary

30  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 isomers. Thus,
when a compound of formula (1) is for instance specified as (E), this means that the
compound is substantially free of the (Z) isomer.

35  Inparticular, stereogenic centers may have the R~ or S-configuration; substituents on
bivalent cyclic (partially) saturated radicals may have either the cis- or trans-
configuration. Compounds encompassing double bonds can have an E (entgegen) or Z
(zusammen) -stereochemistry at said double bond. The terms cis, trans, R, S, E and Z
are well known to a person skilled in the art.



conpound is substantially free of the (Z) isoner. 35 In particular,
stereogenic centers may have the R- or S-configuration; substituents on

bi val ent cyclic (partially) saturated radicals my have either the cis- or
trans- confw@ooab1426r. Conpounds enconpassi ng doubl e bonggrgamokedsersan E
(entgegen) or Z (zusammen) -stereochem stry at said double bond. The terns
cis, trans, RR S, Eand Z are well known to a person skilled in the art. WO
20041074261 PCT/ EP2004/ 050175 Stereochemically isoneric forns of the
conpounds of formula (1) obviously are intended to be enbraced within the
scope of this invention. 5 For sone of tHe compounds of formula (1), their
prodrugs, N oxi des salts, sol vat es, quaternary am nes or net al conpl exes
andtheinterne s éfdln { arat|$Fe &)& e absol ute

st er eocheni cal {4 e 5’8?‘1” of foxpyla (D Y‘glfs iffed. In these
cases the ster ediltgf@ Pptembéﬁc?ﬁmmt’&fcqmg this igentigns o] at ed i s desi gnated as " A"
and the second as "B", without further reference to the actual

st er eochem cdl d‘tonfomguftaftdomnouniscbflfmmrvé)’, theis prodtugsAV-oxided, sdlB; sobvttes; eoi soneri c
forms can be unajkirgipasihey ofhel] dHiphiszafdithe iaiérmieBitted uRed in B Brepdifion opt i cal

rotation in casepedr 4@ fﬁ@';teﬁaa%&m@amcoﬂﬂ&q% N%Ebt%xpeﬁﬁ&ﬁeﬁl qaamrpd A person

skilled in the e to,det con urag 1 gn of such
conpounds usi ngqaﬁ’f’sel??ff) Wéﬁ°ﬁ8’8§’°£‘tﬁ‘8ﬁ“ﬁééwﬁfg‘ﬁ“8 ﬁhﬁldgs“g“%“?aéy di'ffraction.
In case "A" andhessrongpsdBy pritheusfusthaesfarenceip she agtusbstereoglsynicabaenfigurafion: t her

separ at ed whir elHoweter, siid“A eap R tsiereaisdmeris fornisrcarcieivoamsigusislyabedtcerzed desi gnat ed
"Al" and "B 1" &ﬂ%r‘id@t@nc@ﬂﬁﬁ@ﬁlcﬂ%tatloﬂ% cas8 &P aniB28" haV¥d 2h B@fionferié t her ref er ence

to the actual stg t{%Q | ksﬁﬁﬂfhﬂy{ﬁ it deteﬁgggths?zbs%mg &ﬁmﬁ'&s

formula (1) may a o) orm _Suc al t hough
ot expl 1 i 1y, PHRHECERUE P PO E T KIAUEEE b | nol uded

20 within the scaléAbind{Bearpyiesenisamericidvres bey, campraidhipesepardeiviaebyei naft er, the
term " conpouttds thd respextivafira fradtiptis isotatertam désighMedeiasdand “B Ll audithe sedaandias N- oxi de

forms, their saldas? adiRBIT wiHRIGHHRAE HreRE kI 1RSacRR GrefeiBbrhical g @RGREM cal |y
i soneric forms. Of special interest are those conpounds of formula (1) 25

}[mh:’;u(‘.:hsﬁ[)gt ;SE 3;%&%]%@@% %J &’sro?fo(ﬁ@ a?ralsé‘ecfx%gm fefr‘i’ﬂuﬁrﬁ@;@fﬁﬁi} %ﬁchh?;?' S?f ter
g b Ekeke Pdlé%zmrh% ISR e o3

nuner ous defi ni t'P'BRE" “af)‘%%m bl e

conbi nat i ons20ar evithidtisfeRpeIof i RE%enA j¥enE%eni cal | y possi bl e and which | ead to
30 chem cally stabl e nol ecul es. Subgroups of the conpounds of fornmula (1)
that are of i nteVkeneverused hetsimafeer, iederni" somperadsof formuiz @)" dfmaakido sl | owi ng
limtations (a) includyiheinldpkife fof8) theirdbalEspaReitqaatétnary dngijs @xiahdirs a bi val ent radi cal
of formula 35 -s(HHolkhitdlyidherfcdomt. of hiialh@Qst ark tdseTompounds of formula (1)

25  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
30  chemically stable molecules.

Subgroups of the compounds of formula (I) that are of interest are those wherein one or
more of the following limitations (a) - (v) apply.

(a) -a'=a’-a’=a’- represents a bivalent radical of formula
35 -CH=CH-CH=CH- (a-1);
(b)nis0, 1,2,3;

(c)misO0, 1or2;
(d) R' is hydrogen; formyl; Ci-salkylcarbonyl; Cy.¢alkyl; C,¢alkyloxycarbonyl;
Cialkylcarbonyl, C.¢alkyloxycarbony];



(c) inis O, | or 2; (d) R is hydrogen; fornyl; C1.6alkyl carbonyl;

G . 6al kyl ; Cl.6al kyl oxycarbonyl; G .6al kyl carbonyl, G . 6al kyl oxycar bonyl ;
WO 2004/ 07% ‘5‘ 5P2004/ 050175 -12 (e) each R2 |ndependentl4\2 i S hydroxy,
hal o, Cl1.6 g}’f’ ?% ronally substituted with cyano or V\f‘fﬂm”@? %?ﬁé

C3. 7cycl oal kyl, C2. 6al kenyl optionally substituted with one or nore hal ogen
atons or cyano, C2.aal kynyl optionally substituted with one or nore hal ogen
atons or cyan, Cl.6al kyl oxycarbonyl, carboxyl, cyano, nitro, amno, 5

mono( C1. 6al kyl ) ami no, di (Cl-6al kyl)am nga. pol yhal oret hyl ,

pol yhal onet hyl thio, - S(OcR6, -NH S(=0, -C(=0 Re, -NHC(—O)H

DC(=O NHNH2, - feHeeckRji penéxrﬂm}lmxz) alg, qwéhyb@nor@ﬂy ubstifer wit) cyanqar) A2, Aj
wher ei n each A, i nilperROIRIIC:ycytlealkdi, Clhkayl opiRballyantdtituddwidPone sridre 0, S or
N§6 (tS% é; PI S - mlﬁ;ﬁo en atobik J)\"'L‘Yano,'d}.la_a nyl offionall gbst%e&wnmm@dr Kli%ﬂ@lﬁibgéh - CHOH-,
- - - - - | y

or-G, . 4al kanedl yI IZQO Crs yTo E&’car x;&l% %&%ﬂ% en, hal o,
C1.6al Kyl . NRL3RI1AONL &alky’)et‘m@)m‘ me*h)}{smh;ab ogallryl
substituted with &) -hﬁr%—@dﬁs@(%nt@%ﬁ&)ﬂ,ﬂﬁ@mntly sel ected from
cyano, R or -C(=QuHOROMOCERHR loeimydicasofifsrinulaut ed wi th one or nore
substituents each independently selgcted from hal o, cyano or -C(=0) -NRR10
or R; or (C2-6alkynyl substituted w \Qne nore substituents each

i ndependently selected fromhalo, c A C( O) NR R1IO or R; 5 20 (i) X3 is
-NR-, -NH-NH, -N=N-, -0- or -SQ K4 i's hal o, hydroxy, C1.6alkyl,

C2. 6al kenyl , C2. Gaheeieath A, Gﬂd@@h&yﬂlﬂxy,,cmgmm,anmi tro, polyhal od _6al kyl,

pol yhal oC, . Q@| kyI oxy, C(A—Q)NPIN Ridre; C, . 6al kyl oxycar bonyl,

C Y5y ky! car bonh XN HN@LBW-- 3, Beio) Kllfyhd, BHbiRsspr
1: 4al kyl , NR'R, 4 orNB G yi' Z‘Fh‘?l @?d‘Xls“‘CHﬁlhaé‘ﬁ‘ﬂP’é‘lec or bi cycl ic,

partial ly sat ur &) &diseNR '@H'B.tl c carbocycle or a nonocyclic or bicyclic,
partial ly sat ur @) ®8lis@fdrépes Kb, 5.kl MR ECY ob(€0)-MRER '&i-0=enr 1, -0%-R";Sai d
car bocyclic @r heterasyGbstituel kvﬂﬂoxﬁ%ﬁﬁa@rg&bﬂmém?%ﬁ ﬂHEBdentlF?ele%ﬂépﬁ&ht uted with
one, two or three su tl tdéefﬂrﬁﬁ"ﬁ c{; [Wae e%%gg ram%onemmore {grogl hal o,
hydr oxy, nercapto, e Gx (o yl
C, . 6al kyl car bonyl ea@mde@pq@yquos/q%cted from halo cyano or-C(— -NR® R orR or

C,.salkynyl substituted with one or more substituents each independently selected

from halo, cyano, -C(=0)-NR°R"® or R;
20 (i) X3 is -NR’-, -NH-NH-, -N=N-, -O- or -S-

() R* is halo, hydroxy, Cy.alkyl, Cs.ealkenyl, C,.calkynyl, C,.salkyloxy, cyano, nitro,
polyhaloC,_¢alkyl, polyhaloC,.salkyloxy, -C(=0)-NR'">R™, C,_alkyloxycarbonyl,
C¢alkylcarbonyl, formyl, -NR"™R" or R”;

(k) R? is hydrogen; formyl; C.¢alkylcarbonyl; C,.¢alkyl or C,.salkyloxycarbonyl;

25 (D R®is C, alkyl, NR®R" or polyhaloC, alkyl;

(m) R is a monocyclic or bicyclic, partially saturated or aromatic carbocycle or a

monocyclic or bicyclic, partially saturated or aromatic heterocycle, wherein each of
said carbocyclic or heterocyclic ring systems may optionally be substituted with one,
two or three substituents each independently selected from halo, hydroxy, mercapto,
30 Ci.salkyl, hydroxyC,.salkyl, aminoC,.¢alkyl, C.salkylcarbonyl, C;.salkyloxy,
C,calkyloxycarbonyl, C).¢alkylthio, cyano, nitro, polyhaloC,.salkyl,
polyhaloC,.alkyloxy or aminocarbonyl;
(m) R® is hydrogen, C, jalkyl or arylC, ,alkyl;
(0) R® and R each independently are hydrogen; C.salkyl; Ci.salkyloxy;
35 ~ Ci.6alkylcarbony! or C,.calkyloxycarbonyl;
(p) R” and R" each independently are hydrogen or C,alkyl;



Cl. 6al kyl oxycar bonyl, C,.6al kylthio, cyano, nitro, polyhal oC, . 6al kyl,

pol yhal oC, . 6al kyl oxy or am nocarbonyl; (n) R is hydrogen, C, -,alkyl or

aryl C 4al kyl; (o) RO and R10 each independently are hydrogen; Cl.6al kyl;

C, . 6al kyl oo 20043674861 . 6al kyl car bonyl or Cl. 6al kyl oxycar bg@ykp20é4sof’s and R14
each independently are hydrogen or C, -6al kyl; WD 2004/074261

PCT/ EP2004/ 050175 -13 (q) R15 is Ci.balkyl optionally substituted with
cyano or -C(=0O) -NR13R a; (r) R17 is cyano, halo, hydroxy, -C(=0 -NR13R a,
Cl. aal kyl optionally substituted with c ano, -C(=0O-NR'R14 or hal o;

C2. 6al kenyl opti onaIIy substituted withlgyano or - C(=0)-NR'R14; Cual kynyl

optionally subs u n 1 Brand, mhere possi bl e,
R" my also be E‘ quﬁégny %btl?lﬁﬁ}’&l%ﬁ%%%\lk N)r f%/%%%m ubl e ._bond wher eby
R 715 then =0, UER" 5orgmp I / Cral Seiefayy s“tuﬂdcw
=CH C(=0) - NR' Rl4 cyangHCRO)-NBFRY Ql-hamgzwsﬂmﬁroetlonalwsww wityeeariy  be
substituted w th ceo)aR R Coxyyny hatiaallysitbistitated with) cyforoe (e MR '&R'hy dr ogen,
gl- gal ty: 0&3- QR? wherOpdsditle, X' P me&&q&&héax%e)@embsh?mpwa dotisd 0,

al Ky . ba { t 1,0, g 15 Xy,
- NH S02-R8, - NH- sgg“d%tﬁ‘gc‘{ane i ? Sc&"ﬂ AR kyl
substituted with c§§ TPIHNR }é( ’°r(= )‘}’IherF‘%—f)ﬂb"ﬁ%)’I°Pft‘ﬂ“aﬂéfhenyl
substituted with (bnsj,bstttm»mhcydnp,émdrwbl&tq timent s each independently sel ected
from hal o, hydr gxg repfeRénesaR&ogen, @, gl YR*RIYydr oxyd . 6al kyl, 15
Cl6al ky! NR1%6148§/9% éénﬁxlga}@gep é%‘)%{kﬁl]o &¢ Lukyy'comylof}tcﬁﬁd hmhww bonyl,

Cl. 6al kyl thi o ﬁ d§)]ffa|" ‘#}j’it}ﬁ&;t %Sé(pg)r(%ﬂ ally

(=0 -NR'R’, 3Py hai?ﬁ"'ﬁ%‘/m Yy
saturated or ar ona%"iyésqﬁ@%qdcm‘}}éﬂ’@ onpBre™R each of said carbocyclic or
het erocyclic ring (st spsenpiay plept! sustiktédywithens twost ihragsehdtitued® esvht h one, two or

three subst it uent sndeRGdentlyRAGITER Haloyhy8Bkye fbrEbtof € QAN @oxylYEKAXY ,

t G s6al k 3 1 | kyl b |,
1ty o I S bl

pol yhal oGi . bal kyI a“‘b@trf pSM‘ 'fa ®Y-cularly interesting
subgroup of corrpouq?a@i‘s))bI ROBIOr &®) are those wherein all of the above
limtations (a) (v)feis apmoyycliddr bicydtit, patially sdtestaistr arandichetgeyoldpehein t he

conpounds  of for MebeR of daid HYBEL QicBr l%?ocﬁbhc ls@ster@ nad HiRiodl 19 bsubBiMed Oned
im LAt ons ) v baORlg oD Rtk bRk YR Ay BBl Bt Al | 01 1 O 0
limtations (a') E)]y §( P bi val ent
radi cal of formul &€ capto C| salkyl, hydrokyC, ﬁalkyl ammoC. ﬁalkyl Ci-salkylcarbonyl,
Cisalkyloxy, C,salkyloxycarbonyl, C,.¢alkylthio, cyano, nitro, polyhaloC,.salkyl,
polyhaloC,.salkyloxy.

25 A particularly interesting subgroup of compounds of formula (I) are those wherein all of
the above limitations (a) -(v) apply.

Of further interest are subgroups of the compounds of formula (I) wherein one or more
of the afore mentioned limitations (a) - (v) optionally apply and one or more of the
30 following limitations (a’) - (v’) apply :

(a”) -a'=a’-a*=a’- represents a bivalent radical of formula
-CH=CH-CH=CH- (a-1);
(b )nislor2;
35 ()mislor2;

(d*) R' is hydrogen; C,salkyl;

() each R? independently is hydroxy, halo, C,¢alkyl optionally substituted with cyano
or with -C(=0)R®, C,.salkeny optionally substituted with cyano, Cy.salkynyl
optionally substituted with cyano, C,.salkyloxycarbonyl, carboxy], cyano, nitro,



-CH=CH-CH=CH (a-1); (b") nis |l or 2; 35 (c') mis | or 2; (d') R is
hydr ogen; C aal kyl; (e') each R2 independently is hydroxy, halo, Claal kyl
optionally substituted with cyano or with -C(=0)R6, C2-6al kenyl optionally
substi t ut egoWoddbreépano, C24al kynyl  optional |y substit yi@gepsbdsdssiyano,

C, . 6al kyl oxycar bonyl, carboxyl, cyano, nitro, WD 2004/074261

PCT/ EP2004/ 050175 -14 am no, nono(Cl4al kyl)am no, di (Cl. 6al kyl)am no,
-S(=0 pR6, -NHS(OPR6, -C(=0)R6, -NHC(=OH, -C(=0)NHNH2,
-NHC(=O)R6,-C(=NH)R6 or a radical of formula (c) A2 A 5 wherein each A

i ndependently is N, CH or CR6 and no ndfe than two A are N, A2 is NH, O,

S or N!?G (N1|‘?)13X I_aﬁlo%l,l:\:nonb 1% o, d@:%l) mo’aﬂ( 6g)§p§kkanedl yl,

_C, 4al kanedi yl - X2 C("OQ% )IéI ‘IQQ’OJNHNUVNI‘!LQS‘?W e F@%& ofArfiBtRen, hal o,
14al kyl, NR13R14, for@(kQ) - NR13R14 _(C( - 0) RI', -X3-R7; G aal kyl substltuted
with one or two substituents each i ndently sel ect ed from cyano, R or
-C(O-NRRfo; C2.6al kenyl substituted omg or nore substituents each

i ndependently sel ected from hal o, cyaﬁzﬂAor -C(=0 -NR R1G or C2-6al kynyl
substituted with one or more substituents each i ndependently selected from
hal o, 15 cyano, W@w(yacmﬁlmmndqlﬂ)'@m@iprsﬁkwnQ)lrlorghﬂnWO)Axﬂths hal o,

hydr oxy, C1. 6al kyl, 6a42k5emylo sGﬁZmG‘al kynyl, Cl-6al kyl oxy, cyano, nitro,

(E() O)R' NRlBElg (gj,fl bq{i%}(’l 3 ﬁbwé magga@yl_cmf)}((@_r rrg/l R7- NR 13R16f
is roge 13 is any o
t he specifi cym)ngc 82,@? X"Cah‘ %E‘P’V 1 a'}e"h(YJ”En aromatic Y

carbocycl es or #® C‘§/CTFR0 %‘r bi cycl ic, partially saturated or aromatic
het er ocycl eslo s gerRis yaitogen, ron€ i@l NR IR H6(=0) PR iQcz)iRIh —XwRer ei n each of
sai d carbocyclic ar aldyeuBdiae &ith Gneldr @ sBBsBL@ERadN Bt RdehiBbaledtad flvh substi t ut ed

wi th one, two of (NfEGZH. (ﬁ%sfstﬂi"f{me(ﬂta?k ﬁﬁmsﬂtag%%f@woye sekikghed from

hal o, hydroxy, rox am.no aI kyl ,

0 4al Kk
Cl. 6al kyl car bonyl ,® % %%?%&F‘& e e 1% ol (2! ”R’ | thi o, cyano,
nitro, polyhal oCl-sgbsfieips W'ﬂpQﬂeyﬁaq’rﬁ)@?“'@ﬁl’tk‘gﬁlc'bm"l’mdemly selected from halo,
15 cyano, -C(=0)-NR°R";

(i*) X3 is -NR’-or-O-;
4" RYis halo, hydroxy, C;.salkyl, C,.salkenyl, Cagalkynyl, Csalkyloxy, cyano, nitro,
-C(=0)-NR"R", C,alkyloxycarbonyl, C)calkylcarbonyl, formyl, -NR"®R";
(k") R® is hydrogen; C,alkyl;
20 (")RisC, alkyl;

(m*) R7is any of the specific monocyclic or bicyclic, partially saturated or aromatic
carbocycles or monocyclic or bicyclic, partially saturated or aromatic heterocycles
specifically mentioned in this specification, wherein each of said carbocyclic or
heterocyclic ring systems may optionally be substituted with one, two or three

25 substituents each independently selected from halo, hydroxy, mercapto, C,¢alkyl,
hydroxyC,.salkyl, aminoC.¢alkyl, C,.calkylcarbonyl, C,salkyloxy, C).salkyloxy-
carbonyl, C,.salkylthio, cyano, nitro, polyhaloC,galkyl, polyhaloC,salkyloxy or
aminocarbonyl;

(n”) R is hydrogen or C _alkyl;

30  (0”) R’and R' each independently are hydrogen or C,.salkyl;

(p”) R™ and R" each independently are hydrogen or C,.alkyl;

(") R" is C,galkyl optionally substituted with cyano or -C(=0)-NR R ™;

(") R" is cyano, halo, hydroxy, -C(=0)-NR"R", C,alkyl optionally substituted with
cyano, -C(=0)-NRPR™; C, salkeny! optionally substituted with cyano or

35 -C(=0)-NR"R"; C,.¢alkynyl optionally substituted with cyano or
-C(=0)-NR"R"; and, where possible, R'” may also be attached to the -b'-b*-b*-



am nocarbonyl; (n') R is hydrogen or Cl4alkyl; 30 (0o') R9 and Rl each
i ndependently are hydrogen or Cl1 6allyl; (p') RL3 and R14 each
i ndependently are hydrogen or Cl-6alkyl; (q') RI' is C l4al kyl optionally

substi t ut eqgoMebloaysano or -C(-O-NR13R 4; (r') R1l7 is Ci‘@ﬂﬁpzoﬁ'@(sﬁ hydr oxy,
-C(=0) - NR13R14, Cldal kyl optionally substituted with cyano, - :Iéf NR
13R14; C24al kenyl optionally substituted with cyano or 35 -C(O) - NRL3RI 4;

C2. 6al kynyl optionally substituted with cyano or -C(0)-NRL3R14; and, where
possi ble, RL7 may al so be attached to the -b'-b2-b3 WO 2004/ 074261

PCT/ EP2004/ 050175 -15 noiety by a doubil& bond whereby R' is then =0, =NH,
NR', =NR, NOR s, =N0-R7, Miz, =CH C(=Q)-NR'R 4,,, =CH R7, or =CH R s;
wherein tCH2 may %Fwaﬁépq‘yﬁg@d%‘fﬁqyifzt df@ﬁ"‘#’f‘HHc%ﬁg’fb{'gj- Q represents
hydrogen or C, 6al R{O-Bf, INRRIFGH5CHICGHOMR Gt e€HRs ontrgdi-RGevhereiny dr oxy,

hal o, Cl. 6al kyl, CECRahdg\dptionylly be yubstinytedwithiegino;NR13R14,  pol yhal onet hyl oxy,

- NHSQ2- R8, - NH- g2y fefirdsent®thy g, dancfter INgRR2; (u') aryl is phenyl or phenyl
substituted \g/l t I} Qne te%‘s) ar gnhfr;.y%re s%s}:i %Iﬂ?lné Salﬁﬁ‘ﬁ%(h i ndtle oel(}@e@t ly sel ected
from hal o, hydr 83y, REFCBAPRIPE BRI 0Crelypealy yﬁ?‘ﬁ&ﬂscar onyl |-

C1. 6al kyl oxy, CL.  BVPIOB e IR0 o SO st DF SR  r 0, 10

- C(=0) - NR13R14; (W)Ary) istebdnyli os plenyheubstiyted with ooe, tipi a yhadeisabstitpentsteachl | y sat urat ed or
aronati ¢ het er ocycClif@ependeftGiibdteddom hal BRYdrd»9 )& dalltyl) hydidxgC.qRG,i f i cation, wherein
each of said heter @?ﬁgA{k&an&l”@.m@Yo%},%m cmh%l%}%ﬁyxhip,%y&y’ ituted with

one, two or 1té)hree s(Jé= ‘gﬁg\ Wt s eac i ndepéndently sel ected from hal o,
hydr oxy, mercapto, C, 5 I’, hydroxyC, . 6al kyl, 15 am noC, . 6al kyl,

Cl - 6al kyl car bonf¥"), Hatis agnengoylis ey Licyelic, mieinsetseire af a50smajif hetereydal kyl t hi o,
cyano, nitro, polybztiftdE]ly Gedtiknell in tidodpseifiadtion; whéreih kach ofkspid hétersqyelizirihg ¢ subgr oup
of the compounds OfysfeRi A} eptibrally B sBbstiteERitHEHE 1R B thred subMkitubdieactl | M tati ons
() - (V') Oof UNeREeyieii3aalhaRb oRBlymatdiolk, A1 Wb alabRt erest are
any subgroups of tI'*le, C nds o or é}?)z \/\’nl rein ongrér re of the
af ore nenti oned Iiﬁ‘f“f‘%(girg@ﬁ'g @vlcarbopy, Cd'faﬁ% %% fes Y Iy easony '63&{’})%’- (v')
optional ly apply aSYapnitrogpolybHeC enlkybppihalefsalyéoxy.ol | owi ng limitations (a") -
(v"): 25 (a") -a' =a2-a3=a4- represents a bivalent radical of fornula

- CH=CH CH=CH ( a.-sbgcjﬂc(smjjgyoumoﬁthp chmpoufids 'bf formuiag 1) &re those wherein all of the

limitations (a’) - (v*) of the previous paragraph apply.
20

Of particular interest are any subgroups of the compounds of formula (1) wherein one or
more of the afore mentioned limitations (a) - (v) or of the limitations (a’) - (v*)
optionally apply as well as one or more of the following limitations (a”) - (v"):

25  (a”) -a'=a’-a=a’- represents a bivalent radical of formula
-CH=CH-CH=CH- (a-1);
(M) nis 1;
(c)mis;
(d”) R! is hydrogen; methyl;

30  (e”) R%is halo, Cyalky! optionally substituted with cyano, Ca.calkeny! optionally
substituted with cyano, Cysalkynyl optionally substituted with cyano,
C,.salkyloxycarbonyl, carboxyl, cyano, amino, mono(C;.salkyl)amino,
di(C,.salkyDamino;

() X, is -NR’-, -O-, -NR"*-C(=0)-, -C(=0)-NR *-;
35  (h”) R%is hydrogen, halo, Cyalkyl, NR"”R"™, -C(=0)-NR*R", -C(=0)-R"; C, salkyl
substituted with cyano; C,.¢alkenyl substituted with cyano; or Cy¢alkynyl
substituted with cyano;



(d") Rl is hydrogen; nethyl; 30 (e") R2 is halo, C-6alkyl optionally
substituted with cyano, C2.6al kenyl optionally substituted with cyano,

C2. 6al kynyl optionally substituted with cyano, G .6all (yloxycarbonyl,
carboxyl, w40 7agino, nono(CL. 6al kyl )am no, di (C, _6apkykpRtides(f') X1
is -NR5-, -0-, -NRu-C(0)-, -C(=O0-NR 3-; 35 (h") R3 is hydrogen, halo,

C, .6alkyl, NRL3R14, -C(=0O-NRI3R14, -C(=0O-R s; Cl alkyl substituted with
cyano; C2.6al kenyl substituted with cyano; or C2.6al kynyl substituted with
cyano; WD 20041074261 PCTI EP2004/ 050175 -16 (j") R4 is hal o, hydroxy,

d . bai kyl, C2.6al kenyl, C2.6alcynyl, C -l6al kyl oxy, cyan, nitro,

c(=O-NR 3R 4 NR . 3R .4; " { ydrogen; . C 1.6 ; '), R7 is any of
the specific nolq56‘§é‘°1 hele, hgéoﬁi’gg% ?’c@"%ﬁ?}’gi%éﬁamnyggt‘%%@ﬁlgdc yi‘#p’ 12e{trr%rnati c5
car bocycl es or nono€FEOPNR 8> clic, partially saturated or aromatic
het erocycl es st RYib peltogen; @malkiboned in this specification, wherein each of
sai d carbocycl i gm9R’is Bt he speeifid Morotydlik of YisjcRd) Partially sahfpitdddR @bhjticbe substit ut ed
pLh one, twg or LigRies SRRl %migycﬁegam hf%ﬁl%ﬁeﬁg%aﬁ Aghgdgd from halo,
hydr oxy, nercapt o, (Q, .%a Kyl , -, drogé §§I oh IR0 .G?I yl,
Cl. 6al kyl car bonyl| 5P¢ ".a'¥a*}‘ﬁ£’%)(‘r“6‘}<g‘?} CPBETRY 1™ ?{VXT’@ ESPRBIRPYI . 6al kyl t hi o,
cyano, nitro, pol arsecydic risgdykigms may epticaaly SCrubgigned ywith age, Bio o @FeF nocar bonyl ;
(n") RB is hydr ogemstinentCHhciialidssdently 6etetid REn ket hyRicly amesapty, dhialiely;, (p") R
and R14( ar)e hy dr ogiRIRbky G 2al 'éalin&N%J‘.@me&EcQa] lcﬁﬁbr:&%(lcﬂl.ﬁm'lb@[l@htn(yl&ybEt ! t ;Jt teddWI _tPh
cyano; (r" "Is i .= , - n stituted w
cyano, - C(:g) - NR&%,_C,. _.gaé?’fé’g#i?n“ rf)éﬁ)tol orllcgﬁfayyéﬂq@gl%]??'ﬁtﬁ@g&%ﬁ?h cyano or
-C(=0 - NR13R"; C,;?‘E“BB%PIWW}/I optionally substituted with cyano or
-C(=0 - NR13R'; &WYR ihwlregen 56séll e, R' may al so be attached to the
-b' - b2-b3- noi ety’) RYanaRBatey@odeNd Whereby 20 R' is then 0, =NH, =N-R',
=N-R, =N-0-R', M R Ruar'StRurogitt (=0 - NRI3R10. , =CH R, or =CH RI5;
wherein - CH2, jma igm's a kI xo anal?ust‘)lgstﬁ_ﬁu&&utl d \Mot h cyano; (s") Qrepresents
hydrogen or -'N (h . ?{?‘ VPP rygslgn'ts Hydc_oglén, hydroxy, hal o, Cl.6al kyl,
Cl. 6al kyl oxy, cyah® Nmasmq(fo)'gg R\l aptionally substitted with cyano,
- NH- SC2- ( C] 4al kaneHF@HYR TY; K¢.@lkyrat opfienally subsituted witidyaneyor -GFOMRRTR/ substi t ut ed
with one, two or ChalegyEdphshilytsuetifutsd @ACdyano or -C(=0)-NR'R"™; and, where

possible, R'7 may also be attached to the -b'-b>-b*- moiety by a double bond whereby

20 R'7 is then =0, =NH, =N-R'’>, =N-R’, =N-0-R", =N-0O-R’, =CH,, =CH-C(=0)-
NRR™ ,=CH-R’, or =CH-R'*; wherein =CH, may optionally be substituted with
cyano;
(s™) Q represents hydrogen or -NR°R'";

(t*) Y represents hydrogen, hydroxy, halo, Calkyl, C\.salkyloxy, cyano, NR*R™,

25 -NH-SO,-R?, -NH-SO,-(C ,_4a1kanediy1)-CO-N(Rs)2;

(u”) aryl is phenyl or phenyl substituted with one, two or three substituents each
independently selected from halo, hydroxy, C,.salkyl, Cysalkyloxy, C,.salkylthio,
cyano, nitro;

(v”) Het is a monocyclic or bicyclic, partially saturated or aromatic heterocycle,

30 specifically mentioned in this specification, wherein each of said heterocyclic ring
systems may optionally be substituted with one, two or three substituents each
independently selected from halo, hydroxy, mercapto, C .salkyl, hydroxyC,salkyl,
aminoC,galkyl, C).¢alkylcarbonyl, C.salkyloxy, C).salkyloxycarbonyl, C)ealkylthio,

cyano, nitro, polyhaloC,.salkyl, polyhaloC.calkyloxy.
35

A specific subgroup of the compounds of formula (I) are those wherein all of the
limitations (a”) - (v”") of the previous paragraph apply.



i ndependently sel ected from hal o, hydroxy, G .6alkyl, G -6alkyl oxy,

Cl. 6al kylthio, <cyano, nitro; (v") Het is a nonocyclic or bicyclic,
partially saturated or aromatic heterocycle, 30 specifically nmentioned in

t hi s speci Weai/onazsiwher ei n each of said heterocyclic rpogepaysss8iE My
optionally be substituted with one, two or three substituents each

i ndependently sel ected from hal o, hydroxy, nercapto, Cl.6al kyl,

hydr oxyCl- 6al kyl, ami noCl_6al kyl, CL1.6al kyl carbonyl, CL.6al kyl oxy, q_

6a] kyl oxycar bonyl Ci 4al kylthio, cyano, nitro, pol yhal oCl4al kyl ,

pol yhal oC 6al kyl oxy. 35 A specific subgldup of the conmpounds of for mula (1)

are those whereig d . previous

par agr aph apply. n{/@@bgﬁt}%gﬁ%% gﬁﬁ&bﬁjﬁﬁé%‘:f%&f 1°§9 &hﬁ% further _
particul ar gr ouﬁge“ﬂ? one SR P BRITYAP OO e flipping sraditips anplyy ‘nula (1) wherein
one or wherever (q:’dgslﬁ&Iléfﬁmeawlatmzﬂmﬂ#mwhgllaeér@mwmnﬂleappl y : (a-1) in
is 0, 1 or 2, in qubdtituemtsiar@plackd firthebrthdsidor if reggeedof the Kaihoigty; and wherin the R

substituents sar g, |)@%Qﬂkéd%5rl@%ftﬁé$ahﬁnﬂ&§énﬁfn@t§ bsfioh 6&REGIboRfonk e X, noiety; 5
(a-2) X, is linke ion of the

car bonat ons conn%’ﬁ‘"i"g%g’o}hﬁmgs °qg’§ %I@fcp‘f Hhe S)E)S%m tgf"ﬂlcgﬁi T ca%nec{e% emto which X, is
connected. (a- 3fa'Wé?’éaféPbﬁP]ieéé"cﬂ @W‘Y‘C‘Féppécab'éf“svmi’ @e§p§5‘Pﬁ“ gifs@lared s 1 and the
R2 substituent |smpbsamad(pararPOpmslbmquswcfmf(lpalRérlupﬁm tion) in respect of the
NR -1inker, (a- 43-4)R2 isihgdrbwy cliatvx §1 -6 dliqy] @ptionally- sGbstitate WOID tyia B witly - -Ge0Bf,i tuted with
cyano or W tfy - C(cOWRBalicy ¥ A nﬂ 6 Aaﬂﬁédﬁéﬁ':med%laﬁé Jfﬁx'abé'halg @b ¥

substituted vmth one kynyl optionally

substituted with QRY g’rﬁal%ygp %méﬁﬁg%h%lrem‘g%ﬁg&geﬁmﬁé’f y?°y0xycar bonyl ,

carboxyl , cyano, hi-6algloxyaasoany) carbay. oy niiTos @B HOR 05 ani no, pol yhal onet hyl

pol yhal onet hyl t hi ¢i(C:.sa8¢ BeD)ind=6alyhalbibtiSy, p@lﬂaﬁgthylmw—e@m, NH-G(-QDBNHNHZ

-NHY(=O) R6, - C( = NF%R@(Q@)H&G(H@NENH qﬁHé(eomﬁL@—Nﬂ)ﬁer drfdical f fokluld  wherein each

A, independently is N, CH or A2 is NH 0, Sor NR6. (a-5) R3 is R3

i s hydrogen or C,.6al kyl or C 1. 6al L\r epal Iy substituted with cyano.

20 A preferred subgroup is that V\,here\lz.n// |s cyano and R is hydrogen. Also

an interestilig group of conpounds are t Hose conpounds of formula (1) wherein
wherein each A; independently is N, CH or CR®; and

A, isNH, O, S or NR®.

,..

(a-5) R*is R? is hydrogen or C,.calkyl or C1.6alkyl optionally substituted with cyano.
20

A preferred subgroup is that wherein R? is cyano and R' is hydrogen.

Also an interesting group of compounds are those compounds of formula (T) wherein
one or more, preferably all of the following restrictions apply:
25 (b-1)nis at least 1, in particular 1; ornis 0;
(b-2) R? is cyano;
(b-3)mis 1,2 o0r3;
(b-4) R* is C).salkyl, especially methyl; halo;
(b-5) X, isNH or O;
30  (b-6)R'is hydrogen or C,.alkyl.

Of specific interest are those compounds of formula (I) or any of the subgroups
specified herein, wherein R? is halogen.

35  Also of specific interest are those compounds of formula (I) or any of the subgroups
specified herein, wherein R is halo, cyano.



one or nore, preferably all of the followng restrictions apply: 25 (b-1) n
is at least 1, in particular |I; or nis 0; (b-2) R2is cyano; (b-3) mis 1,
2 or 3; (b-4) R4 is C .6alkyl, especially nethyl; halo; (b-5)X1is NHor O
30 (b-6) Rwd modiydisqgen or G . 4alkyl. O specific intergstgdofadshPse
conpounds of formula (1) or any of the subgroups specified herein, wherein
R4 is hal ogen. 35 Also of specific interest are those conpounds of formula
(I') or any of the subgroups specified herein, wherein R17 is hal o, cyano.
WO 2004/ 074261 PCT/ EP2004/ 050175 --18 Anot her interesting group of conpounds
are those conpounds of formula (I) or aﬂ§ of the subgroups specified
herein, wherein Q nal ly s cyano,

=N- O G . 6al kyl - ,&nRjtﬁer l%erﬁe(n Og,b%fa %D tﬁqge 0"%0 nHP& %“ulaglg%safnf %}ut ed with
cyano or Het. Ii‘thg’E"HF@rsP% B‘b*?efﬂﬁag’h"(’ﬁ"%h@°€%ﬁﬁ6‘g¥188“°mlyé'tbé‘8\“€i’a‘1‘l@e with the
present i nvent i eyanerN-Q-foslyl-AcynydwerdsoxafCfatky anticnalfy spbstituted with eynot he
subgroups of cowrpeétnds of formula (1) specified herein, wherein one or nore
of Cl4alkyl iss limted to G 4alkyl, one or nore of G .salkyl islimted to

V(\:j‘l 2al kyl; wher ‘th'ﬂlepéﬁggr s Sfheofd ciu% PRk Nk with Shelpreddnt Bfkntish a'fleodrzcggt ﬁal kenyl ;
erein one or urt her
subgr oups of thggg1 Ound(sﬁﬁn én%?a ac%l Odﬁesuggawtpf‘%ﬁ %ﬂo}%/ (pventl on are
those conpoundSPegifiechgieimywherein gne g moge,of Cogalkylilimy Br%tf‘ﬂ%”ﬁ‘f“&@ﬂ’ﬁ%nds of

formula (1) spéaiakyledintited toiGalkyh whedimone nemaye ofifpsakkem isimiedtadi cal s that are

(or one or nmre GMalkeff whereihafl & alofe of DALIKYRAN 1Riite] tolleaiyRCycl es or carbocycl es
are the heterocycles or carbocycles as specifically set forth therein.

Synthesis The mmms?&lppsﬂﬁé&mlﬁdsﬁ& acc&@anceaﬁthmeqp@énmveﬁh@ha@etmwber of

h mb d I h
gg;p‘gﬁﬁzsaopuf O%%u;f&tnd g; la‘igo?an of ; ngof%%p%gmgo%%ﬁndlat’lnmgn Ietng;ne The
Figei 7 2 poge Sy

(a-1) with pyr |5Pﬁ°‘&F S °h‘ﬁ?fe9{/1 are sel ected
such that a X ridicalkfhetgoniain)detprogysles Qﬂcmydezgeﬂ@ hetROWTFS rREPCHIesR8 a (R2)n  a
specifically set forth therein.

Synthesis
The compounds of formula (I) can be prepared via a number of pathways a number of
20  which are explained hereinafter in more detail.

The compounds of formula (I) can be generally prepared by reacting an indane (a-1)
with pyrimidine derivative (a-2). The groups HX, and W, are selected such that a X,

linking moiety is formed.
25

R17)q\ (Rz)

RS (R) oy
AN \ @ /] AT
gD oo

(R4)mv 1
(R4)m (a-1) I N\ N~—R
Z_ N
Rl
Ne 1 ¢ R,

S 2N\
Reagent (a-2) is of general formula WI/ Y < 4 (a-2).
a

Z\rN
Q



HX~-r\/ 1 (a-2) 1 \) a’'iz (Ra) (RA)mXiNyr NR (a-1) Y I "I ZyN
(a-3) QR W IJ 4 R2)n Reagent (a-2) is of general forrmula Y' a'=a" Q
WO 2004/ 074261 PCT/ EP2004/ 050175 -19 In particular, W is a suitable

| eavi ng gr eup208M6hadsr | S a heteroatom Exanples of suit gBlgplosdokhiy9 9r oups
in (a-2) are halogen, in particular chloro and brono, tosylate, nesylate,
triflate and the |ike groups. For the preparation of conpounds of formula
(I') wherein X, is other than a heteroatom -W and -X H can have ot her
meani ngs as 5 outlined hereinafter. The conversion of (a-1) with (a-2) to
(a-3) in the above schene is particul arfl§ useful when W is a |eaving group
and X, is a hetgroataomsuch == NH- . NN

- X2-C, . 4al kaned?1 -'Flﬁafh?bfggéu%t\g/bééﬂg?gﬁgﬁmép aﬁé:?{_ﬁgéll}?t%{?alwy]'s%%?%ﬁ O?n t he instance
where 10 X, is Sfjeble lpaying groups in@-2harehajgeen, i ppcticudsr chlpa apdframa, O8vlate. conveni ent | y
be transferred mesyhetriflgomddepibngtoupy Fouthé prpachioroef cerupofinsis offeimuly (Bir t - known

oxi dati on procednd@sx, if BBerad Getéréabont, L W eantl SXIA dayy havS othe ikningesd i n t he
presence of a SP“tﬁ ?f&ehﬁﬁ&yent- Suitable solvents are for exanple
acetonitrile, alcohols, such as for exanple ethanol, 2-propanol, 15

et hyl ene gl ycol ropyl en ol , | ar. r.ot i Y as
R R i T e o T
1- met hyl - 2- pyr r $hsnd¥ vidhleaving gronp 3 Briga heterpatony sughysyNRs -NHNG:: e, propyl ene
gl ycol nononet hyP-eiSheX:-Cuilkaneliyk, ThisgonvelsieaOF particulstinsuited- therinstence wherq a- 1)

wher ei n t he 1gr oxpis =0X, InltieSns@ndel wigeay $J tHe Y4ter car’ddnehiegly @b parkfeddi-thitde 0) or | it hi um

I's reacted W tho@egloftide'sitbxIiB bk usifPhrtdno W Glidatidh pWcedufés.@n  ester
(-COCal kyl). The latter ester may al so be reduced to an al cohol with e.qg.

LI AlH4 and sub tlv. oxjdi it h. 1Lld oxi Q2 to the
correspondi ng zﬁ%gﬁ&é%:&\lﬁﬁ i”%:“g"'yéﬁ%sféda“ﬁg‘r‘??‘?e&} elseglcerggggﬁtg%e §)H't‘Qg 'ﬂ ?ﬁ%%a- 1)
starting materi éﬂ"’%éF I framRlg acefppiffiic, alcoppls;jsughas tor WTUF\%{‘\;\A"&% yyaragsh gr oup

(- My- hal 0) 08 | ethii¢nggiycotipeoprlensislycahabslangnestieiolyepssuchyes N N-dmetll=0) - can be
converted to themdotilstv,NativadtiyGeetdmidepdiethylsafokiae, [-a@tigli2-gtiolidinone,

[bmim]PFs; ethers such as 1,4-dioxane, propylene glycol monomethylether.

Where X is -C(=0)- a starting material (a-1) wherein the group -XH is a Grignard type

20  of group (-Mg-halo) or lithium is reacted with a starting material (a-2) wherein W, is an
ester (-COQalkyl). The latter ester may also be reduced to an alcohol with e.g. LiAlH,
and subsequently oxidized with a mild oxidant such as MnO, to the corresponding
aldehyde which subsequently is reacted with the (a-1) starting material wherein the
group -X;H is a Grignard type of group (-Mg-halo) or lithium. The compounds wherein

25 -X;-is -C(=0)- can be converted to the -CHOH- analogs by a suitable reduction
reaction e.g. with LiAlH,.

Where X is C4alkanediyl the linkage can be introduced by a Grignard reaction, e.g. by
reacting a starting material (a-1) wherein the -X;H group is -C,4alkanediyl-Mg-halo

30  with an (a-2) reagent wherein W, is a halo group, or vice versa. Where X, is methylene,
the methylene group can be oxidized to a is -C(=0)- group (X is -C(=0)-) e.g. with
seleniurn dioxide. The -C(=0)- group in turn can be reduced with a suitable hydride
such as LiAlH, to a -CHOH- group.

35  Where X; is -NRB-C(=0)-, or -C(=0)-NR -, the X linkage can be formed via a
suitable amide bond forming reaction starting from an intermediate (a-1) wherein -X;H
is -NHR" and an intermediate (a-2) wherein W1 is a carboxy! group or an active
derivative thereof, or vice versa starting from an intermediate (a-1) wherein -X,H is
carboxyl group or an active derivative thereof and an intermediate (a-2) wherein W, is a




reaction e.g. with LiAlIH4. Where X, is C .4al kanediyl the |inkage can be
introduced by a Grignard reaction, e.g. by reacting a starting nateri al
(a-1) wherein the -XI Hgroup is -C, _Qal kanediyl-My-halo 30 with an (a-2)
reagent Wheyiona¥2d1S @ hal o group, or vice versa. V\herpcf;EPiOg‘,,(rggbgyl ene,
the nethyl ene group can be oxidized to ais -C(=0- group (X1 is -C(=0-)
e.g. with seleniumdioxide. The -C(=0 - group in turn can be reduced with a
sui tabl e hydride such as LiAIH4 to a -CHOH group. 35 Wiere X, is

- NR13- C( =0) - -C(am -NR13-, the X, linkage can be forned via a suitable
am de bond form ng reaction startlng frdfan internmediate (a-1) wherein -X1H

5 ;RIS and and Rt Qe 8ol fnd hel NSERL oWl o ALRO KL OUP of an

active derivati¥ert I nternedi ate
(a-1) wherein )KPW’]'§the&%F@o@?’ﬁ“"@?‘@lﬁ’ﬁth‘bi’“h&wl§’29t11?\‘)é‘cﬁfB‘f“i”\fQ OfidfeOr t her eof and an
i nt er medi at e ( a-bRmidgtoebyising Yguitalie. coupiaE 2RB4/ 074261 PCT/ EP2004/ 050175 -20
group -NHR'. The am de bond nmay be forned foll ow ng nethodol ogi es generally
known i n the san,WiereX; isb},-@chlkanadiyl-0am intérmedige @a) Wherei thg groupp-Xiisa car bonyl

chloride or br%&exmlsmctmlﬁrgmﬂmaﬂedm%@)whe@ﬁrmel p3gent. 5 Where X, is

- X2- C, 4al kanedi an..| [ X,His a
radi cal - X2H |sylr:'é?'ac o ztﬁ erem%hlﬁm%lsagmt%,g{l]eqfa%fngfmu C)9["'Qe'lfl’ﬂ"px'he roup W is

-C, Jal | canedi yl —~Gealkappril-&panigernsediate (p-h) whereig the grqup X &l if valkapdyrBup. o where
X, is -C, 4al karvdgieipW.Xpurnagn suitablsriereiold grou, i§ eadted with @n infermediate (g@oup - X, H i s

- C, . aal kanedigy/| -WBrein Wyitekgi.n VW2 in turn is a suitable | eaving group, is
reacted wwth an internediate (a-2) 10 wherein WL is-X2H. The |inkages of X2

Eel ng ?)t her t hanhalikkedee60aHheng éther Gan RQ?eteko%tomQ{e—@rsrC(—@lﬂCUHbl;élﬁh Baeh prepared
y anal ogous pr X, . n the instance
%%%%He ; ea OIlS roce#l&e% %}1 r@?hel

where X, is - reagent (a 2) is typically

conducted un utra acidic
condi ti ons, gsesdﬁ F)Ps%'fcew eé?/%t%g\r]]?eﬁf)fe?cﬁhﬁ&za'b W reaﬁ?i“ %gg dlﬁ’g The acid
condi tions may sendygsediindes geutlcondifipnyeys er@fl “é%ﬁﬁ“f“é‘l?[“%"%ﬁl d or by using
aci di ¢ sol vent s,us@llgat ehg@dm’rphr@uures:ana@ndgr stldmssTd)t yieonditimmmeyl Yeahtaiiedsuch as | -
or 2-propanol Ortg alidhgamedn@dr b kuithte acidQr BNSinglraNsoNaBCE & Bidréabridaidper f or med i n

the presence of g réa naaplalﬁan%psju%eam or$$ro59£ro¢gln%@to%ﬁn£s are for exanple
acetonitrileyyan a , such as for "exanple ethanol, 2-propanol,

2-pr Opan0| HCI ’MF I\tzv reac 1or%/can Qe np”ﬁ'orme ih Hleafesencem?a sr.Xtable solvent Sl11table

acet am de, 1- rret h X col

nononet hyl et her S°'25‘“Pfeé'?rér‘@lﬂle¢°ftﬂ‘em§(ﬂ‘9'@?*‘9 jugh s ?ﬂe han N HCl in

2- propanol or aceirepand,2tirepaned$i0k O Nadimsthyfamemidei N, ¥-dimsthylOpt | onal |y, sodi um
hydride nmay be pe&&fd}1-methyl-2-pyrrolidinone; 1,4-dioxane, propyleneglycol monomethylether.

25  Preferably the solvent is 2-propanol, 6 N HCI in 2-propanol or acetonitrile, especially

acetonitrile. Optionally, sodium hydride may be present.

In the instance where X, is -O-, the reaction is typically conducted as follows.
Intermediate (a-1) is first reacted under stirring at room temperature with hydrides in an

30  organic solvent. Subsequently, a solvent, such as N-methylpyrrolidinone, dimethyl-
acetamide or dimethylformamide, is added to the mixture and followed by the addition
of reagent (a-2). Typically, the reaction mixture is stirred overnight at elevated
temperatures to yield compound (a-3).

35  The compounds of formula (a-3) having a R'” substituent which is an oxo (=0) group
(represented by structure (a-3-1)) can be used as a starting material to obtain
compounds of formula (I) having a R"? substituent which is a =N- R'® substituent,
wherein =N- R'® is =NH, =N-R", =N-R’, =N-O-R'?, =N-O-R’ as defined above. In this
reaction pathway, intermediate (a-3-1) is reacted with reagent (a-7) (reagent (a-7 is of



In the instance where X, is -0-, the reaction is typically conducted as
follows. Internediate (a-1) is first reacted under stirring at room
tenperature with hydrides in an 30 organic solvent. Subsequently, a
solvent, s t hyl pyrrolidi none, dinethyl acetan

di met hyl foﬁn}%@%ﬂg%@'ss added to the m xture and foll Om?(ﬁ?ﬁﬁhoét/ogo &ition of
reagent (a-2). Typically, the reaction mixture is stirred overnight at

el evated tenperatures to yield conpound (a-3). 35 The conpounds of formula
(a-3) having a R' substituent which is an oxo (=0 group (represented by
structure (a-3-1)) can be used as a statking material to obtain conpounds
of formula (1) having a R' substituent which is a =N R $ substituent,
wherei n =N- Rl Beenesal foqayla NRG, NHsR NHAR, NEAD-BRIB;-ORY, ippitculss def i ned above.
In this reactial-QailyvayWNH,) atlevanse cinpéreturesin an dldoholie ssleatih ed prtehde r eagent

(a-7) (reagent &f@abzseltos ggratmog@gﬂégﬁfg,gﬁg(fgr/ EP2004/ 050175 -21 general
formul a NH3, NHZ l\i—| O R15, NH , in particular

| | kyl - | |
the oresence’ @nm}%)ﬂlé’%o me{saomqmﬁae(%g%l@ﬁ;ii&; ;::;e gé‘lgm J}t f,o vent in

Simlarly, the %98’&9%8%‘%3’"8‘!‘19&3!‘ arting
material to obtaXi§~CHamfBcd- N K o, C(TFFHfFa\ASH@HS@EROV@substl t uent which
is a =X substi tlneﬂﬁemaw}(ues)es fartherpéadted wittthddgent(@H4) ﬁ(a:v@)ngwamﬁem wittgHk R, or

=CH R15 as defipgfkr dQMR: In theFbrBE TR Ry fm’zh) it SWithig {yRGLagtiR 36ch@da W th
reagent (a-4y 't%pr?e e}l!h%%?b&lﬁn%% ih 8 laﬂwgane at\!Vgt eg.ﬁQﬁT?éR{&ae%géng% '2 the

fornmer instanc reag

tri phenyl phosph Icﬁlﬁ‘ﬁ Hhﬂséhoninﬁ S?qtiés?%lafe@e“ﬁ %MHE%‘(C'@JWH) Py CPB?‘har type of
reagent, in pawherwwa%lbﬁymﬁﬁdnmaebe linlgesto the rl@\gﬁﬁ@ﬂbleb@é‘mo of formul a
di (O _6al kyl oxydoubl¢ s6oHy. K, Wittigh 1ot typedef conserdoryiiitly & vebiicteRi'thé hat can be
linked to the rg,rewncwa@sed H@&@yp%%&%famgﬁaialoﬁga@@m}nta%&nWttl g- Honer

:)?/gl?e:‘);blcgmf? r Sfe erét%g lT'ﬁe re c¥ 1on s?ou?cpoe oweg suffimentt tlme to omg?ef nté?lcaﬂy 1ta base,

t enper at ur e. Th@ °P"%da18P'i°6eﬁd %Y?B‘LﬁhHOB’é'déWR%\%‘ a'§hﬂ"|°’ E?“‘éﬁ‘impt"i“ﬁ’é"ak’ 0 corrpl ete,
typically it i sfurtker boorpastéd inmnpicehokicesd!veny endei repycing eongitiens th geeemteound (a-5). This
| att er conmpoundcofipyund bitbintar(a-Be reacted in an al coholic sol vent under
reducing conditions to generate a conpound of fornula (a-6). 20 Both
conver si on b@acBtPeHveridh rédetidnd HEEltIInkd lhhﬁfcfn@%%ehdﬁgngcﬁ@ﬁti on schene. WO
2004/ 074261 PCTI EP20041050175 -22- (R17)qg-1 (RZ)n a3/, 4) | J pl/l~2
N- R18




(RCCVia, (R17) g\ RB (R2)n mXL NNRL a3', YY 4 als y i (a-3-1)
(RAYM\ 1° /NRL QZTN (a-4) (a-8) X 17 4 X4 (R)g \ R3 831/ (R2)n (R77)v
1\ R3 (RZ)n a4 a2 a3' a4 a4 2 (R4) & /tea reduction (R4)I1/~ /al

XL N'NRLyoo $6ban7absY NRL N Y " Q (a-5) (a-6) Q Thpcpxprosi/@epsi n the
conpounds (a-3- 1) may also be at other positions in the ring having the
R17 substituent(s), the sane type of derivatisation may be perforned
resulting in the topical isoners of (a-8), (a-5) and (a-6). 5 The conpounds
of fornmula (1) can also be prepared as outlined in the reaction schene here
bel ow. WO 2004/ 074261 PCT/ EP2004/ 050175%2--23 R3 (Rn) (R17)q, R3 (R2)n q W

N~W | ~/ alal HXt -g~+-~, +att Rg (R4 mHNR W (R4 )M(a-1) Q
(a-9) Xt YN (R17)q-1\ R? (R?,
da.,
| \/j al.{ 3/°E|1z N—R*
\X L/\/al1 RN s (R
R X1 N _N—R! Vi LAy
1\"/ p {a-7) I /j alf /?2
(a-3-1) ZTN w9 2X /\/31
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l (@-4) Q e
X4 X4
g . (R R s (Rn
7] (1 (7] [V
(R4)m/\¢\ /\/ ! reduction 4 WK /\/31

The oxo group in the compounds (a-3-1) may also be at other positions in the ring
having the R'7 substituent(s), the same type of derivatisation may be performed resulting
in the topical isomers of (a-8), (a-5) and (a-6).

The compounds of formula (1) can also be prepared as outlined in the reaction scheme
here below.




| (a-t 1) (a-10) ZNQ (R77 Jr )q R3 (RZ)n 114 a at - (R)mXtyN /NR
ZZtN (a-3) Q An indane of fornmula (a-1) is reacted with a pyrimdine (a-9)
wherein the substituents have the neanings specified herein and W is a
sui t abl e | @@ up such as, for 5 exanple, halo, tr | at e,
nethylsulfgﬂv*&gﬁgk?he l'i ke, y|eId|ng an internediate eg%%%%@ym¥ﬁ?% reaction
can be done simlarly as outlined above for the reaction of (a-1) with
(a-2), in particular for the various possibilities of the linker -X -. Were
necessary, the W group that does not intervene in this reaction may be
repl aced by a leaving group precursor -8lich as a OH functionality which a
particul ar stage of the reaction procedyy, Q0 is converted to | eavi ng
group, e.g. by conVerHRﬁg th Cﬁ gr.oup Fﬁ? a\hgi ogen groupas.,/ gﬁ by reacting
it with a suitabled a3, t chlorlde ﬁ? chloride and
the |li ke The enHN (1) be prepar Keon1th|§ st ing materi al
(a-10) by react th 15 the anlno subs@hﬁ%’ d aromﬁthNegnpound (a-11)
in an arylation Vpe dé-Dreacti oR. @Huitable soIv \For the J? ction of
(a-1) with (a-9) and of (a-10) with (a-11) é@{ - di oxane,
THF, al cohol s, ethanol, propanol, butanol, etherne egcoI propylene

gl ycol, propylene glycol nononethyl ether, the aprogic solvents such
acetonitrile, DWF, 20 DVA, 1-nethyl-2-pyrrolidinone and the like. If
necessary a base can be added. Suitable bases in this reaction are for
exanpl e sodi um acetate, potassium acetate, N, N-di efhyl ethanam ne, sodi um
hydr ogencar bonat e, sodi um hydr oxi de and @hf e. 2004/ 074261

PCT/ EP2004/ 050175 -24 In this and the fol ['Qwi hgRreparap|Bris, the reaction
products nmay be isolated fromthe reaction d? m and, %léﬁmecessary,
further purified according to nethodol ogi es ally k in the art such
as, for exanple, extraction, crystallizatioff’mdi tiljatioss trituration and
chronatography 5 The conpounds of formula (I) najTTJﬁfher be prepared by
converting conpounds of \T,

Q (a3)
An indane of formula (a-1) is reacted with a pyrimidine (a-9) wherein the substituents
have the meanings specified herein and W, is a suitable leaving group such as, for

5  example, halo, triflate, tosylate, methylsulfonyl and the like, yielding an intermediate (a-
10). This reaction can be done similarly as outlined above for the reaction of (a-1) with
(a-2), in particular for the various possibilities of the linker -X,-. Where necessary, the
W, group that does not intervene in this reaction may be replaced by a leaving group
precursor such as a OH functionality which a particular stage of the reaction procedure

10  is converted to a leaving group, e.g. by converting the OH group into a halogen group,
or by reacting it with a suitable reagent such as POCl;, tosyl chloride, mesy! chloride and
the like

The end products (I) can be prepared from this starting material (a~-10) by reaction with
15 the amino substituted aromatic compound (a-11) in an arylation type of reaction.

Suitable solvents for the reaction of (a-1) with (a-9) and of (a-10) with (a-11) are ethers,
e.g. 1,4-dioxane, THF, alcohols, ethanol, propanol, butanol, ethylene glycol, propylene
glycol, propylene glycol monomethyl ether, the aprotic solvents such acetonitrile, DMF,
20  DMA, I-methyl-2-pyrrolidinone and the like. If necessary a base can be added. Suitable
bases in this reaction are for example sodium acetate, potassium acetate,
N,N-diethylethanamine, sodium hydrogencarbonate, sodium hydroxide and the like.




formula (1) into each other according to art-known group transformation
reactions. The conpounds of formula (1) may be converted to the
correspondi ng N-oxide forns 10 follow ng art-known procedures for converting
a trival entw@bdolio@esn i nto its N-oxide form Said N oxigatikpibed65afisi on nay
generally be carried out by reacting the starting material of forrmula (I)
Wi th an appropriate organic or inorganic peroxide. Appropriate inorganic
per oxi des conprise, for exanple, hydrogen peroxide, alkali metal or earth
al kal i ne nmetal peroxides, e.g. sodium peroxi de, potassium peroxide;
appropriate organic 15 peroxides may coRprise peroxy acids such as, for
exanpl e, benzengea DOREY BXQ)S, A6k ionOh NaLR, SUbSL iLULed hanagngcar boper oxoi ¢
acid, e.g. 3-chloro enz,eneca_rgd)oﬁeroxo C a_cﬁ"%{” pero oafckan_ol C acids, e.g.
per oxoacet i c acF@CtioRmRYipm gofy 1§ prorseaty. fiher pwifigd aqeerdipg tepethpdoingiss esnerglidr oxi de.
Sui t abl e sol venksovarigthe frbsuctessafpexanplejertragtion, lerywallizatidng distibltion, tehtugtionet hanol and
the |ike, hydresfshdmacgraghyd. tol uene, ketones, e.g. 2-butanone, hal ogenated
hydrocarbons,s 20 e.g. dichloronmethane, and m xtures of such solvents. For
convert od i nto L By SRR, MR EoRpDka fUREASSRAARY, can be

% i | |
am nocar bonyl , tt;(i/mﬁlgQgﬁﬁgﬁmﬁﬂ}eh&c%&%—é&%ﬂﬁ t ﬁ%’u%trraélgg?]négon()rfacgongui tabl e aci d,
such as hydrochl oric aci.d.._A conpound of 25 fornmula (J) wherein R conprises
oyano - con o <0 TRATRBIOG FBHG B) REE oI sel BB b M REF R (1) wher o1 n
R conpri sesl0t etfellawise git-knawp prosedenes forcopyerting & Biypleninisreged éntq itf Noxide presence of
anmoni um chl or i demafdd Noxiiktidh readtiby nayetiegally tkecarried og byireatsingthe ftaotingul a (1)
wherein R3 conprieaa offSHRE@ vRARY hppropidt JAginie O iM&HEdnR Gertoilied Appabhrigte COMPOUNd  Of

formula (1) wherein . [ yan . itable

dehydrating agerll ?%g_guf&ercg‘gﬁp‘éw ?sl%bf?\r_egaén%eb_fgqrog%e%&%g% %Q%l?%e?% f’%ﬁ 0,

met hodol ogi es  WER{ne R’ﬁ'&\/ﬁ‘?"’g est%s%‘é‘fné’ﬁrr‘?x‘gkg?t?sélﬂm PHOYFePRICPTIACRANC 35 t he ones

di scl osed i n15" Coerprides oy fompri@pgraxy acidsTyvehrasf fovepamriley penzengathoerpeoi asidf unct i onal

group prepar at i onislo subsyituted bénagnecafbopetar6io 6did, e.d Badhlowibbreshedrtbpaickoicheld,, 1999, p

1983- 1?85, whi chselb@altiémlcraa@sr, PR %ﬁﬂ%eh&fcﬁl ﬂkﬂﬁd%ﬁ‘&fo@?@.ﬁ.-te@ufﬂ n%ﬁ)ntoc i ;' table

reagents are enuper. g al ref erence.. suc 0 :

HOSC2NH2, CI SC2 R%‘%&?&é@ﬁﬁéﬁ?: 7 prily oger i Bl e Sl Jﬁgf@u:s) OBSCF3,

pol yphosphat e eéf‘%P’,’d“(CE‘P@SM{UGH ketones, ¢.g=¢-(§}880% halogenated hydrocarbons,

2- chl or 0- 1, 302- digcdiciipnunsiiaes 2ndeniures opsuel jobvbitor o- 2, 2- di hydro- 1, 3, 2-

di oxaphosphol ane, FOCI 3, PPh3, P(NC12)3, P(NEt2)3, C0Cl2, NaCl.AlCl 3,

Cl COCOCl, WD 20047 ifsFah @64 cRGHInERPOOMELAE 0/hat&n R: @Fp@EOQEM: can G4 3D GHE |,

(CF3CO) 20,  C13C ek dodporhd 8f Brtula (O Mh&HEiIR R Loompised dnlimbeArBidyl, byl¥erconAtfr13, _

HN(Si Me2) 3, N( Slm-ﬂin tfre' pﬁ%s %@qum{angaclio', éil?h as Jlroéhngc %gxeéghgodn% ?li ed in said
B

publication gre _ ncorporate erein as reference. ounds formula (1)
Wher ei n K3 ComprTERE UL & P p s LOINEPE Ol PREGO 4™ LORBRIA of
fornmula (1) wherkornuRaDethassiniRs ecsnpgisep tetragplily by rpagtignaiti sedivshazidpinithte pr esence of

presence of ammonium chloride and N, N -dimethylacetamide.

=

Compounds of formula (I) wherein R? comprises aminocarbonyl, can be converted into

30  acompound of formula () wherein R* comprises cyano, in the presence of a suitable
dehydrating agent. The dehydration can be performed according to methodologies
well-known to the person skilled in the art, such as the ones disclosed in
“Comprehensive Organic Transformations. A guide to functional group preparations™
by Richard C. Larock, John Wiley & Sons, Inc, 1999, p 1983-1985, which is

35  incorporated herein as reference. Different suitable reagents are enumerated in said
reference, such as for example SOCI;, HOSO,NH;, CISO,NCO, MeO,CNSO; NEts,
PhSQO,Cl, TsCl, P;0s, (PhsPO;SCF3)0;SCF3, polyphosphate ester, (EtO),POP(QEt),,
(EtO)sPI;, 2-chloro-1,3,2-dioxaphospholane, 2,2,2-trichloro-2,2-dihydro-1,3,2-
dioxaphospholane, POCls, PPhs, PINCl)s, P(NEt2)s;,COCl;, NaCLAICL, CICOCOCI,




a suitable reducing agent, such as for exanple H2, in the presence of a
suitabl e catalyst, such as for exanple palladiumon charcoal, and i n the
presence of a suitable solvent, such as for exanple an aIcohoI e.

met hanol . T E3#I8tAds of formula (1) wherein R3 repr esB/EPZsRITS R16 can
be converted into a conpound of forrmula (1) wherein R3 represents C(an)-R16
by reaction with Jones's reagent in the presence of a suitable solvent,
such as for exanple 2-propanone. 15 Conpound of formula (1) wherein R3
represents C(=0) -CH2-Rl160, wherein Rr6'.;srepresents cyano or am nocarbonyl,
can be converted into a conpound of formula (1) wherein R3 represents

C(Cl ) =CH R1G by Cre&nMe,iGhECArt (CFFCI® CLENMEu AdS-tirhlofrol. eriazifd, ) wherein R3
represents a noNaCAaClh, EN(SIMEY.CNSIMQ), LiATHENE bk tike. 201 tiRatagemd iR@d inpad ti al | y

saturated or ar gugRtdien £ALRRNEH erllh adreflRCYCI i C, bicyclic or tricyclic
saturated, partially saturated or aromatic heter ocycl e substituted with

fornyl can e egp %{;&s%ﬁfo;maqnmgﬂwoﬁ\pﬁies25265 FH(QJC Slafjda RO T epresents

a m)nocycl i C, I"CyC ura or
aromatic car bocﬁ?ﬂ‘ “‘6‘1"?3""‘ d‘ﬂ%ﬁl‘&“Rccmﬁ’f‘?f?%Iﬁa g “"fl‘fc Bfegea‘tea%at ed,
partial |y sat ur asutdloreduing agent suctias e exsmpleHe itBe preporee pfwwlwt@mst CH( =N- O- R8)
by reaction w t BuchulfRRample jaheiivar dern@E, M8 intheprsénaddf@ suitabls &lvestich as for

exanpl e sodi um RQydroui Hg, J;Hyja@o&ple%e}ﬁgﬂﬁ nob0l vent, such as for exanple an
al cohol , e. gy ethanol I'i ke, Conmpounds of formula (1) wherein R3

represents a ma@aﬁagds offoglmﬁwher%m%ﬁ rebl%éeﬁ%gf{@-l@ %ﬁé’éc% ertPBfbha! Y
¥

saturated or aronm no [ trlcycllc
saturat ed, par t FyPRoynd 5°§f°ﬂ?‘§"t‘i’d”h6‘iﬂm& GRS Cﬁé 8‘?“8X§5 g"ﬂ?ﬁt ituted with

CH(=N- O R8) can rdsgentia i ereseaes of miugatie selyenp ishes felfexwmlvrﬁrprapml)e wherein R3
represents a nonocyclic, bicyclic or tricyclic saturated, part| ally
saturated orls aﬂgmrmund:of(ftambl@dywhemmﬁt reprayosEF@-CHe;R Blwl}ecelmlt or tricyclic
sat urated, part ireplekents SpHnél b carkdnyl2da BRdohvertdaetes eompelrd of fobrsild (Hut ed wi th CN

by reaction V‘“Q«hé}elﬁﬁfgﬁ%ﬁt{@(@ﬁ— R“Gh%eag{ g?;@?pf a suitable solvent, such

as for exanple tetra uran or mul a (1) wherein R4
rted. i

represents n|tr can cCony, Rto a_ ca a (1) wherein
R4 is amino, %{Oﬂ%ounds o?formula (§fwherem R {egrﬁ eréts amg'E)%ycpc blgycllce chrttrlcyilu h as for

exanpl e H2, %n faywat %@H&éﬁt%ﬁt"de?r%rﬂi“?tﬁlﬁi’r3°°&°ée(°é?9’§?°°y%‘& YHEoF or exanpl e WO
2004/ 074261 PCTMEpddio setfr@&i0danilly sapgatadanagmat bdtedcyclaswbistintediwtith fpmesence of a

sui t abl e sol ventan b da@Rer2s infoompovadsalf drfua @ vihelialR’ rep@sedts a Mdhdagnigl . Conpounds
of formula (1) \mfail@brrﬁlégﬂx.c s§tur9t¥djgé?ﬁh¢195atlﬁeﬁéa obeorﬁa.e\éesacﬁde érit 0 a conpound 5

of formula (1) wh n.wth sui tabl e
al kyl ating agen tmonoczlcllﬁ b1c CllC ]pr tncye satu ed palﬁallryge%urgecf aliomatlc heiteli‘c])%ycfer esence of a

suitabl e ba g@étﬁut%fgwqh&H(e& %p gy 1eact10n with NH,OR® in the presence of a suitable
base, such as for example sodium hydroxide and a suitable solvent, such as for example

an alcohol, e.g. ethanol and the like. Compounds of formula (I) wherein R? represents a
monocyclic, bicyclic or tricyclic saturated, partially saturated or aromatic carbocycle or
a monocyclic, bicyclic or tricyclic saturated, partially saturated or aromatic heterocycle

30  substituted with CH(=N-O-R®) can be converted into a compound of formula (I)
wherein R? represents a monocyclic, bicyclic or tricyclic saturated, partially saturated or
aromatic carbocycle or a monocyclic, bicyclic or tricyclic saturated, partially saturated
or aromatic heterocycle substituted with CN by reaction with a carbodiimide in the

presence of a suitable solvent, such as for example tetrahydrofuran.
35

Compounds of formula () wherein R* represents nitro, can be converted into a
compound of formula (I) wherein R? is amino, in the presence of a suitable reducing
agent, such as for example H,, in the presence of a suitable catalyst, such as for example



sodi um hydri de, and a suitable solvent, such as for exanple tetrahydrofuran.
Compounds of fornula (I) having a carbon-carbon doubl e bond can be reduced
to the 10 correspondi ng conmpounds with a single bond using catalytic

hydr ogenat xghwobsi@esgdures. I n these proceures use is ”Bf;@r/ﬂfz yddehs e nmetal
catalyst. An attractive such catalyst is Pd. The palladium ?Pd%3 cat al yst

may be a honpbgeneous Pd catal yst, such as for exanple Pd(QAc)2, PdCl2,

Pd( PPh3) 4, Pd(PPh3)2C12, bis(dibenzylidene acetone) palladium palladium

t hi omet hyl phenyl gl ut aram de netal |l acycle and the |ike, or a heterogeneous Pd
15 catal yst, such as for exanple pall adi2ém on charcoal, palladi umon netal

oxi des, palladi,um eolites. Preferahly, the palladiumcatal yst is a
het er ogeneous Ph‘mbeéﬁgclké’saf‘? mﬁtgrpéeseﬁ‘?equ?@%l%o'vﬁ’élsl“%éf {?Hxﬁﬂépﬁﬂ]aaﬁc(? %I (Pd/ O).
Pd/C is a recové&Bdmitenddatal yst, is stable and relatively 20 inexpensive. It
can be easily separated (filtration) fromthe reaction m xture thereby
reduci ng t he ri §kmpfundschf forrauta@ vihareintRé ishydregen, pand gertverted into acompeyid Pd/ C al so
avoi ds the need of fofuld (Hgaaeis R’ B CRfalkAsbyfraEtior va&ip huitatid g Bhigugent isgands, whi ch
are expensive, LOxl Gadfiiode PRI rSeRE ofla GBI Bish &Rt 264 REMUCt S. 25 Sone
of the conpounds dof fgr&ul 3 é"%me:nﬂﬁ%nc% otf t he Mg&%&é}egl ates in the present
R e Nt S A R o R R VAl e iy

in- vention nmay C &% er eocheni cal | y
isoneric forms of said _compounds and said intermedi ates can be obtai ned by

the appl i cati on “8Freypdsof foradit(dryrefaibenscarbep double bond can begedyced i thei soners can
be separ at edlOby cgrteyponding compmmitrovith asingliband using catelyliohydrogepation biogegeres on or
chr omat ogr aphi ¢ It @B piocRuRS use &.nfhde 6fQuOHIEheta Catalyst. @ Rfradiveduct batdlysoin, 11 qui d
fgggm ogr afhrye%.drha Eﬁla&ﬂn# @dmsapa%y bﬁ]ﬁﬂ&%&i&ég ch&%ﬂst{%%h B Rk é%aﬁ%l@ f rom

xtu i i . : W Sui
resol vi ng agent ?d%é ’é@?’ ‘%*g‘;r“g&g‘%@?@ﬁ‘?@‘?@ﬁ@?&%ﬁ“@%Pa?n‘g‘ié%"ar es of
di ast er eoneri c $afafium riomedylphrayiglytaramide meiallaeygle ppaihg like.onpbitemeensaps®di d i xt ur es
of di ast er eolfer icgalgsalstch apior exampopsidsimyn chareal, rialinl @ metabpxidet. i ve
crystal |l i zati on paldichoepmtiegr aphi ¢ techni ques, 35 e.g. liquid
chromat ography and the |ike nmethods; and finally converting said separated

di astereoneri c akdblyOihe FMMAM QAT stidH HiefoBRedu Pd RERSNEE BreRARNE | ONEBrS. Pure
stereocheni cal Iy, j o0y Lt%&%?@ﬁ?ﬁtg. C F'a§e90\)85b19?4ta?§sp%‘ém&§ &H‘rél@fv’elfur €
Y I sQneri c r (0] e.ln | a

st ereochem c7al I [ hF agpr og}r*l a er mf?fﬁ es and
starting nmat®dri dePengiEolfictihs ctsHuteraaied (irsiop RPa e rErcHuAE B c ur

st er eospeci f i calddycing s rizk 0&PdorRges @the@mF/ prARG O Wremsrt PHC alspgvoidpthahedr nat i ve
manner of separ d&riig@dd, heh ssrfarekdngpivphosphidedigaris, ohich freexpanpgtumdandf fornula (1)

and internmedi at @sntdniivaats ¥eHe dyhMadizth rdiuqaat ography, in particular |iquid
chromat ography using a chiral stationary phase. 5 Sone of the internedi ates

and startingsmatkghl @fltﬁe c%&oukr&%%mﬁﬁ’aerMEe Qﬂge igtg%emgtes 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

30  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,

35 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.




commercially available or may be prepared according to art-known procedures
or sone of the conpounds of fornula (I) or the described internedi ates may
be prepared according to the procedures described in W 99/50250 and WO
00/ 27825. ¥ dobd@ispgdi ates of formula (a-2) wherein W lf‘@ﬂﬁl%@‘*rh%ﬁ”? | eavi ng
group, can be prepared by reacting an internediate of fornula 1) with a
sui tabl e hal ogenating agent, e.g. N bronosuccinimde, N-chorosuccinimde,
PCl 3, PC15 or with a suitable | eaving group introducing agent of formula
(b-2) wherein Wi represents the IeaV|ngﬁgroup and L 15 represents part of
the | eaving group introduci ng agent as for exanple POCI 3, triflyl
chloride, tosyl chloride, nesyl chlorlde and the |ike. R Rl HO N

Na a//l R~)~ ~1 _R—% W. J a- . f) g % This reaction
typically is COEH’E’%?I@&V? a"é{e@fﬁef’aéﬁ’fl%t ¢ fprms gfeb¢ go °““FSrP the presence of
a suitabl e basdomplafl) @»dazmsméhategwplmﬂlwmtogrwe\mmmm@ﬂat e,

N, N- di et hyl et harhlinftegraphPusirpdichiral fiytidnapgdmear bonat e, sodi um hydr oxi de and the
| i ke. Suitabl% solvents in the above reaction are for exanple acetonitrile,

N, N-di met hyl -  acRabite8nteadiktey Hn€ stiriifgiiatirifs Fe koW tdRPomMs and mﬁ

N, N-di met hyI for 'P@Hi'ggﬁau "X%l% orn'i ’(‘té ;Egﬁgé Lxgﬁﬁé}o ax‘?'kﬁ@%stn%}’clcé#le
1- met hy!| Re 1
prgggr )e/d i np%/LreO‘ﬂq@F é‘?“ﬁ’&ﬁ'(??/%f Bré)éf dsiephed disrme Olrjngbg I§"§Pf’|"te‘ﬁrersrtjzZd(a)s :s

m xture of st er aelorlingdy theproesayres, deseribed 4y WO OBPRH0 prd Q@O@B?-?n of racenmc

m xtures of ¥hant oomers which can be separated from one another follow ng
art - known r esollotrmediatgsrod feshir @) whehain Warepesents Cleavpg grodg, cotbefpepared a (1) nmay
be converted i nty re3€link AineRHeligs BOBEHUR G- Divas b @SRl dgenatidd dgerf, QTS Dy reaction
with a suitable I\?’Wo&@sgccﬁl 1816 N%ﬂbrgsluccmir@% ?éle@E? bt »%tllsa%lj %abfce%mf‘g g%u

subsequent |y separ rac

crystallization '?arf?g”cf"ﬁé‘geéh‘gﬁﬁn@mezr g'h?§¥%a/efeﬂﬁs7eﬁ? ﬁ‘a?ef‘ﬂ%gr%?%?ﬁ Iby aI kali. An
al ternative HanHevesets pewpiihaledving eronrinEndasing agtmb sich 25 9 samelt PeGle "fl¥npounds  of
formula (1) i nwblondestodyl disride, absybatiatidegndipbikeusi ng a chiral stationary phase.
Sai d pure WO 2004107426% PCT/ EP2004/ 050175 -28 ster a@chem cally isoneric
forms may al so Qg deyi véld ermRt),he cor respondy ng pureN star eochem cal ly

i someric forms of \ﬁpp’_}\(ifate starting matella\F{ {-ded that the
reacti on occurs st peciLis cally. YPrieferabl y i spegifi/ c stereoi soner is
desired, said conpound vvi‘1| be synthesized by stereospecific nethods of
preparation. These n&,’gpods (b-2) (a-2)

This reaction typically is conducted in a suitable solvent, if desired, in the presence of a
suitable base, for example, sodium acetate, potassium acetate, NV,N-diethylethanamine,
20  sodium hydrogencarbonate, sodium hydroxide and the like.

Suitable solvents in the above reaction are for example acetonitrile, NV,N-dimethyl-
acetamide, an ionic liquid e.g, [bmim]PF¢, N,N-dimethylformamide, water,

tetrahydrofuran, dimethylsulphoxide, 1-methyl-2-pyrrolidinone and the like,
25

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 art-known
resolution procedures. The racemic compounds of formula (I) may be converted into

30 the corresponding diastereomeric salt forms by reaction with a suitable chiral acid. Said
diastereomeric salt forms are subsequently separated, for example, by selective or frac-
tional crystallization and the enantiomers are liberated therefrom by alkali. An
alternative manner of separating the enantiomeric forms of the compounds of formula
(I) involves liquid chromatography using a chiral stationary phase. Said pure



5 w |l advantageously enploy enantionerically pure starting materials. It

w Il be appreciated by those skilled in the art that in the processes

descri bed above the functional groups of internediate conpounds nay need to

be bl ockedMRA2HE¢¥Lting groups. 10 Functional groups,PGHERAMASYE Hesi r abl e

to protect include hydroxy, am no and carboxylic acid. Suitable protecting

groups for hydroxy include trialkylsilyl groups (e.g. tert-

butyl di met hyl silyl, tert-butyl di phenylsilyl or trinmethylsilyl), benzyl and

tetrahydro- pyranyl. Suitable protectingggroups for am no include

tert-butyl oxycar bonKI or 15 benzyl oxycarbonyl. Suitable protecting groups

for carboxylic sepashdnrieallyigemegd fomes may alspbe detived frgrh the saresspendingiparepr ot ect i on and

depr ot ecti on of stéregehdnicanakongriofms offty afipeipBatdt-aig nirefials, providedihdtéle a reacti on

g ep. 20 Tg{e US Ra@ibn R ﬁfr&dsélﬁﬁ&[lﬁtﬂ?&er%b?y e ad ééﬂéi?e%#bn@%dbsﬁ}ecf, Ript ect .( \1873)
oups in gani.c [ . ed] . num.Pr.ess ,

and " Protecti vecoﬁpom%gvm} ﬁe Sy@es%eﬁ%%%t%gc’ﬁ?%bﬁé S Oqi‘%%pr%’ar??c}nblrlfesefnv&&s' eene & P G

MWitz, WIey | Hilkalenegqusly qoplpy snantiopiricgiypuresiipisemaeielt fornul a (1) show

antiretroviral properties (reverse transcriptase inhibiting properties), in

particul ar agai H3till baaperaciatesby thossekilled inthe grt thatiin the groqessys descriped@bpve s t he

aeti ol ogi cal agéetfunofionAi@epupsrof thtetnadiate eorhi@inds meyteagd Gybe blbckakby(pidtédidg i N humans.

The H'V virus pegigrentially infects human T-4 cells and destroys them or

changes theijp normal function, particularly the coordination of the inmune

system As a SOEEI%ﬁéHaf o@é}dgfgéﬁgﬁe‘?ﬁ;‘a@%%ﬂr&fﬁinﬂ@tﬁéﬂd@g&}’t indd8§LBR%RY number  of
i al

T-4 cells, whic r,gag e ave dft')rma I% , : e | munol ogi cal

def ense syst em P9 GHEBIC Brofegtng groppsfor hydrpxy dejuigd rlfélyr'?é%‘gﬁ(&g'rf‘ﬁt'and the HV
i nfected subj ectbudimahylsilylgient-Sutpdiphepyidlyiton wimsthyllyD).berzdend eFpbydserch as
pneunoni a, or byyreyhSeitable piotettiag groaps dhir minn Bicladesacbuti@sicadotyhoHl V' i nf ecti on

i ncl ude t hr agboeMzARGEdMoRy]. SERMRDroteRtinE AT cABskyliddcRGAd@NC Qb Be central 35
nervous system %&g{l%ﬁérgrl zed by progressive denyelination, resulting in
denentia and synptons such as, progressive dysarthria, ataxia and

di sorientation. H v ti rtllgecti on. I.urtfgert. hqs al so gen Cag 0(e:ioa erda wth

peri pheral neur SPERRSHORINY JFANETLT SRHIOPA BOIRSHDY GRS BERS St Ry (PGL) and
Al DS-rel at ed CORPFUERSEMRC) . WD 2004/ 074261 PCT/ EP2004/ 050175 -29 The

pr esent corrp8unds al so show activity against (multi) drug resistant HV
strains, in pafh¢ eepfnrotgcing arqups isifullyydesesibedsin Pnatective-Groups ingirgasic nore i n
particul ar the phesignt, ediedPOLWEFEMcOBERieRct Press (19739,.ad Paitectille\Graibg iai ns,

especi al |y HI V- brahit §jmiRsis’ bR&itidAaY % @A EPREIM W&E, SHiRP Ersciefe PRSHOr  NOT €
art-known non-nucl eosi de reverse transcriptase inhibitors. Art-known

25  The compounds of formula (1) show antiretroviral properties (reverse transcriptase
inhibiting properties), in particular against Human Immunodeficiency Virus (HIV),
which is the aetiological agent of Acquired Immune Deficiency Syndrome (AIDS) in
humans. The HIV virus preferentially infects human T-4 cells and destroys them or
changes their normal function, particularly the coordination of the immune system. Asa

30  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

35  nervous system characterized by progressive demyelination, resulting in dementia and
symptoms such as, progressive dysarthria, ataxia and disorientation. HIV infection
further has also been associated with peripheral neuropathy, progressive generalized
lymphadenopathy (PGL) and AIDS-related complex (ARC).




5 non-nucl eosi de reverse transcriptase inhibitors are those non-nucl eosi de
reverse transcriptase inhibitors other than the present conpounds and in
particul ar commercial non-nucl eoside reverse transcriptase inhibitors. The
present cogRyRS4AR) S0 have little or no binding affi dpypdeafosii®n a-1 acid
gl ycoprotein; human a-1 acid glycoprotein does not or only weakly affect
the anti HIV activity of the present conpounds. 10 Due to their
antiretroviral properties, particularly their anti-H V properties,
especially their anti-H V- | -activity, the conpounds of forrmula (1), their
N-oxi des, pharmaceutically acceptable A8di tion salts, quaternary am nes and

st ereochem cal | | sone ric forms. ther.eof treat ment of
i ndi vi dual s inf é.B?pr%f‘erb onﬂﬂok]}] sal ow aCE)élg' aﬁaéns{)(?“ggﬁgm%lres‘smmwtrélgsé I nfections.
In general, the P%ﬂ‘ﬁb@ﬁﬁgdﬁlﬁr%ﬁ%ﬂtﬁ‘ééé‘?ﬁmﬁﬁi"eﬁﬁ jfplar fhg prefsat comRUEds i n t he
treatnent of waskwiaciody egdinstriINgirains] esfecigly dlValistrdins/that beve gcqnhiesigesistagsei st ence i s
nmedi ated by, or tsl@pensre ipRibwninbenRREKTRvErQ RiSEptdst MAIBRA. PrAiGewn Condi ti ons

whi ch may be spr gye ﬂl{c{@&nd@?ev@éee@m £ mbﬁ&s@mq%m %ae&fde reoé?sepresent

i nvention, esp cQ other pathogenlc
retroviruses, HH’ eztﬁm&%'ghe 'ﬁ”ﬂ%ﬁ rpéﬁs cé’H’p%'%ﬂngQ‘ p(aﬂﬂgf Pessive
general i zed | ynﬁﬁh%h?ﬁﬁiﬁfﬂﬁrse(wyl’me inhibifgay. Thereseh coppoEndsalsg Xﬁ lttI*Ger vous

Syst em di seases ocahireihg bffinityed huanan orisieis gly®potrinaisymahn grl acid glyegpioeinHl V' nmedi at ed

dementia and mulibds pbt@r &ty PERE lafect thoAhS HIV achivity W tHe @FeseAbR@Bbundd he conpounds of
the present fjonvention including any subgroup 25 defined herein may

ther ef ?gﬁsbesgisﬁe Btneh ol inf GrobdhicR Bkl g.rlr RARHIHop aﬁgvgoecmrg{ﬁ; | oned
1 on it AN i e RS i Bl b SR

adni ni stration Unt>"eft ective to conmbat the
condi ti ons assdkdmEtcadicHily perenpble addipnstiaratinantasies md seeesheicdliises,

especi al | y HI V- lisom¢rv fores thergef] ae ysefutimthe caatmpotaf thdivigfialy ipfeeted) bal HQ‘ZL)ndrfvxy be used
in the manuf gct uie@rdphylaisedese aifdidns. idgendrd),@heI@mbdudtonee pre@ht ifvBiopr event i on of

HI'V i nfections. rAa bé/l.'ls% 19Ihe E&%&%Wﬁ%oﬁ&i‘ ﬁ@njalsmf&gﬁnvﬁtﬁ Grsdlvnisbe conpounds
of formula (1), ooded

ani mal s, incl udi ﬁ eq‘iﬁlﬁﬁﬁglat%lﬂ}'f ?redf‘?eﬂlg UPWOH’?C"ZY&C rgveﬁ'%ﬁ?%%'p%?e ‘g{"g‘\)‘éﬁu ng

war m bl ooded anivgh &2y beeqvemedny treptpeatitl the £QPQYS efithernresent inwestion, r al i nf ect i ons,
especi ally H 'V iespe@dly iconiionsSasodaterpwithdtlV emimther sat®gdnivaet@dinisesi isdludat i on,
preferably ofal AA0SIAMDS teldddicOfiplexyARE)) prodréssiGe éeid@alﬂéﬂl%ﬁﬁha&ﬁop&thﬁ@@)?und of
formula (1), a NGk dfodi@dhy g] NeRRRSE Al Cablo BOAREAN Ganddyi Lon salt. a

quaternary anmi ne or ere ri ormthereof, to warm bl ooded
ani mal s, incl udi Pl R iaeg e?ﬁ'ﬁ'ﬁf'tﬁ‘?‘&%%%sEpzoOM 050175 -30 In anot her

aspect, the present invention also provides pharmaceutical conpositions
conprising a théPuitturtees pypeet diercpmpaniss ohrtgsent ventioniBchiing ey YPE9UBr mul a (1)
and a phar mc edtfingdlberejn maydkepfarbbeaisedas  ineslicing fin pditiculergainsiahowst i [ | a furt her
aspect there i s npehtivédbtosHitions. Said use as a medicine or method of treatment comprises the

administration to HIV-infected subjects of an amount effective to combat the conditions

associated with HIV and other pathogenic retroviruses, especially HIV-1. In particular,
the compounds of formula (1) may be used in the manufacture of a medicament for the
30 treatment or the prevention of HIV infections.

In view of the pharmacological properties of the compounds of formula (I), there is
provided a method of treating warm-blooded animals, including humans, suffering from,
or a method of preventing warm-blooded animals, including humans, to suffer from,

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



a nethod of preparation a pharmaceutical conposition as specified herein
conprising 5 mxing a conpound of formula (1) with a suitable
pharmaceutjcal |y acceptable carrier or diluent. The conpounds of the
present inWé’rﬁ“?%“ﬂ“%ﬂ any subgroup thereof may be for mul BEF20045Y % ar i ous
pharmaceutical forns for adm nistration purposes. As appropriate 10
conpositions there may be cited all conpositions usually enployed for
systemcally admnistering drugs. To prepare the pharnmaceuti cal
conpositions of this invention, an effggtive anount of the particul ar
conpound, optionally in addition salt form as the active ingredient is
conbi ned in i nt inraaether agpadt,thewpresenpinyention alsh prowides ebarmaseytica) comnegitana bl e carri er,
whi ch carrier meymprisiga therapeically @fféceteyamoiint b compdlae iadintig Mpandtahe f orm of 15
preparation desigaehdmkanRebipibR i loPiient "B $01 MM BERUMER broGi@RiPOST ti Ons
are desirable 1In tﬁn tfaré cgiosa e foeruggaﬁ%l té‘Ri'oe Sge%irgd %‘rjelmac%xlné .for

adni ni stration 8§ ?‘{/‘3 PREREY gﬁ‘?a",maf)e & TR s specifipd Rsin comprising - o)
injection. Fér ewangsicampoupd of fosmuls (Thyjtharsuitable phagadesutienty acosniebls carier@bsage f or m
any of the usualilyftar maceuti cal nedia nay be enpl oyed such as, for exanple,
water, glycols, oils, alcohols and the Iike in the case of oral liquid 20
preparati ons Sughe @mp&idSsRE S predeht, invBitiob PiSany Sbgrsuprtisereofiiayl Rif@mslaadd sol uti ons;
or solid carri ghsyaAbls Bhafaceititd follfSfor AMBRErstion RRsdsMas HpcbptaRt s, | ubricants,

bi nders, disjnteqgrat.ln agents. and the.like I.n the case of powders,-pills,
capsul es, ai‘g tﬁ%??éf‘éﬂ"gﬁgﬁgﬁgbée cgﬁ‘%aﬁﬁ%nilpro sitiogs,usyally ﬁm{g_%Yanﬁ’f SFFaP ?lén, tabl ets and
capsul es repr es@¥Rinisterive dyey Ta@teas thgphgireceytica) coppesiiigns of thisilavert9R#8, i n whi ch

case solid phar efictvetamoat ofgizrpaitierias cemmpurdbaptienally iy adslitioh eajtdelm, #8alre 25 par ent er al
conposi tions, tB&vemgkdidt is Ynbined!ia ity 2GR WRiSa SHa@atduficallPdctiprablat | east in
large part, thoygh \@ﬁ)ch%:;niér?]ﬁ Bl ARESvarilePbr St ERERing bR 1B kg g1 UbI i ty, may
be incl u_ded.1 In+eect.a le‘eﬁﬁ uil.o.ns. fﬁl.li ex%réngl e ga%Pbet. pre r.eg i n which
the carrier 'ComPrFPEEn &5 K adripptfation, o hesg pharsetical fPPHIONTF™ 5Pt ur e of

sal i ne and gl ucdésuitapiasier S syitalie parigylady, Tos admpaisstionrslikdseted:so be prepared in
whi ch case appr ogeutaatoesly,ioghyi pdreateralrinjectisn. Fouepapid inpep8dgdigemnmsitiond t he | i ke
may be enpl oyedin oﬁla@ag'ert&ln,mﬁ?df@éL@uﬁg{aine&ca‘uwanmraeﬂgba;damsagmia@,h are
intended to be %Q@%ﬁl'bfe,%ter,%pg&s{; bik, Q@B&Ja%d%ﬁkeimeka!sé%f'o nfi%%{dm preparations.

In the comgsitions suifa or per cut.aneous, admnlstrat | n the carrier
opt i onal |y G PIEEREOR Sy ATEREG B ERHLAE T SGeT SUREGY A% ui t abl o
wetting agent, 63taromel 3 yiargksprishaatsckagling diluens, jupricaie bindesh disintegseting any nature in
m nor proporti oagnts whiitieHikatldietchse @Bposiders) pills, icapbul @ chnd eblats. 3Becaisgefitieirc ant
del eterious eff et inQfmihidatisk taBlets DRI HpsBittefrés the ARY afvAfthdebisdtaPddsdpe )
adm ni stration_,LigkRe, &*ﬁkﬂa@gg{d&%arm R c%ﬁérpgréj%bv{os)sq R Rh&f Fgo the desired
conposli tions, THGSG conposi tions ma %e adm ni ster edy | l}I) V{il’_l ous ways, e.dg.,
as a transder ma PP Fempgetioss, the cargier %1 ustally campgiseTieRis HRten Hesasidnaed 74261
PCT/ EP2004/ 0501 P&t thoggh otprdngrediepss dor@xample, to hig sgiubdlibe mey berivadyded-on may al so be
adm ni st ered vi &jdcabladohtioreforcaxample, may be prepared in which the carrier comprises saline

solution, glucose solution or a mixture of saline and glucose solution. Injectable

suspensions may also be prepared in which case appropriate liquid carriers, suspending

30  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 suitable wetting agent, optionally combined with

suitable additives of any nature in minor proportions, which additives do not introduce a

35  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.



insufflation by neans of nethods and fornul ati ons enployed in the art for
admnistration via this way. Thus, in general the conpounds of the present
invention may be adm nistered to the lungs in the formof a solution, a
SUspensi on v 2@4/Ha¥61> powder. Any system devel oped for pEEEpRbI B of

sol utions, suspensions or dry powders via oral or nasal inhalation or
insufflation are suitable for the adm nistration of the present conpounds.
To aid solubility of the compounds of fornula (1), suitable ingredients,
e.g. 10 cyclodextrins, may be included in the conpositions. Appropriate
cycl odextrins are a-, 3-, y- cyclodextrﬂﬂs or ethers and m xed ethers
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2- hydr oxypr opy| tkse-peEenaepnpomdgar boxynet hoxy) pr opyl - p CD and in particular
2- hydr oxypropyl -p-CD (2-HP-0-CD). 20 The term m xed et her denotes

cycl odextri n derTowagtsolviglity wfthr @mpouads of foergia (Dywoitabledhgredients,cign  hydr oxy groups
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anhydr ogl ucose & @P%%‘ & fe’"B’ff °(§ Fyégo bSE % to the
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and D.S. val ue dufoRE1-deodmaitipragy Bydraxygthy l])sdf%Yra'I%)th Fm’éyéﬁth‘m ques such as
nucl ear magn#t i cabegOnagiiod parhiviR)ly canhmsysneﬂprntarbmﬁtthw G1NB)kyleangnyl,nf r ar ed

spect roscopy 30 lf%llt @larlé %ﬁﬁé&%m?&m&% gggle%ﬁ aHE§ Dotk r9£‘r£l3 dj' fferent

val ues may be o e rin ef erably,
as measurgd by %"r;'l éyﬁfeﬂ’y ?é% ﬁéfrlﬂ gh’_'Ldé‘g‘y ﬂB’q 10 and %/he

D.S. ranges frork @D!EZHdIlO@’P@Pyl@:(HéFﬂdﬂxw@b\{@ﬂ’(‘?@ﬁﬁmyi B-Conand fngertigiaal  or rect al
adm ni strati on CeiypioxypmpidCh (2-B&B-8P).consi sting of a solid dispersion
conpri si ng a2conpound of formula (1) and one or nore appropriate
pharmaceut i cal | yrmagmepiadetier Wby cy6iGdektin GrifdivesMhESin atllest theEydlodedtrisiol 1 d

di spersi on' used,yme,ryeg&daasfa@& eqﬁédwmf@remgﬁoh&whqs Efor%@Jn‘po WhiRke (as opposed

toaliquid or conprising at |east two conponénts, in casu
t he WD 2004/ 074 é°f Iﬂ?ffl'lf %9?6’ boso175 - 32 conpound of fornula (1) and the

wat er - sol ubl e paol ymer, wherein one conmponent isS
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
(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

30  (IR). Depending on the technique used, slightly different values may be obtained for
one given cyclodextrin derivative. Preferably, as measured by mass spectrometry, the
M.S. ranges from 0.125 to 10 and the D.S. ranges from 0.125 to 3.

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

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



di spersed nore or | ess evenly throughout the other conponent or conponents
(in case additional pharnmaceutically acceptable fornulating agents,
generally known in the art, are included, such as plasticizers,

preservati wag@404bdie | i ke). Wien said dispersion of 5 pbpprpRIREIPRLS IS
such that the systemis chemcally and physically uniformor honogenous

t hroughout or consists of one phase as defined in therno-dynam cs, such a
solid dispersion will be called "a solid solution". Solid solutions are
preferred physical systens because the conponents therein are usually
readily bioavailable to the organisns t3¢- whi ch they are adnministered. This
advant age can probabl X ase 10 wth whic sald solid
sol utions can f&fh n’?°fmdy°f?°gmﬁ {RL wap seorlllplggoq I%f(rftwearemo?%comp(fmn uid medium
such as the gastdfsberﬁeﬁ’tnéréf’i lﬁﬁﬁkuﬂw&s 0%%0%%'1%?6%?@%@08%6@% be
attributed at ladditinal prampaeticallp adcéptable funuliting bgenth genenty pwn adsated f or
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anor phous, m crocr i , or both,
are di spersed ndpediugsuchayiie eagipaptes) W‘cﬁﬁ‘l&hﬁ"é’f"' 'é? t"E:rb' qﬁeﬁtrll?t ter-sol ubl e
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conmpound of f or sulldaoltioh isdessl thivetha reqaivdd Bda tte dplwyitredf corfimnéhtsdivmed ns are regi ons

within the soli Q QhiBReF RicRRydiiflissikiphie! y marked by sone 25 physi cal
feature, smajd in size, and evenly and randomy distributed throughout the

sol id di sper'si g, . Marl s bSSIPLANERRRK] Blifls MERRNLOG ARG dT sper si ons
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forma thin film eso spray-drying

t echni que, the tevﬁﬁ'd'bﬂ’ﬁ%ﬁ@%%“ﬁ’fp sing vesr-3| ?CB’PW‘@E{ ‘?'ﬁ°"é‘??“ ?%‘B‘t‘]? sol vent
and the resul ti o2 sbd splutiemcomprisingecampqyndef dmeli(lang Watertseluple polymer.of a spr ay
dryer WO 2004/ 0542 dmadnirk kdid0OiflhiBElsdfid dispersion distinctively marked by some

25  physical feature, small in size, and evenly and randomly distributed throughout the solid

dispersion.

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

30
The solution-evaporation process comprises the following steps :
a) dissolving the compound of formula (I) and the water-soluble polymer in an
appropriate solvent, optionally at elevated temperatures;
b) heating the solution resulting under point a), optionally under vacuum, until the
35 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



-33 foll owed by evaporating the solvent fromthe resulting droplets at

el evated tenperatures. The preferred technique for preparing solid

di spersions_is the nelt-extrusion process 5 conprising the follow ng steps
a) nixi ng"&2W04{#8ed of fornula (1) and an appropri at ECHEPHYEVL b e

polynmer, Db) optionally blending additives with the thus obtai ned m xture,

c) heating and conpoundi ng the thus obtained blend until one obtains a

honogenous nelt, 10 d) forcing the thus obtained nelt through one or nore

nozzles; and e) cooling the nmelt untillssit solidifies. The terns "nelt" and

"mel ting" should be interpreted broadly. These terns not only nean the

al teration fromfellowed bycvaporating thesolsent freputhel resultingaopletget edexmtedal so refer to a

transition 15 ttémmragkedSSy state or a rubbery state, and in which it is

possi bl e for one conponent of the m xture to get enbedded nore or |ess

honogeneously i i plefdBedAbchfiue farPrepaing dofdllidersiofAS BEmelQEGuGRPRRASNT Wi | | el t

and t he ot her. conponen Issolve in the nelt thus formng a
sol ution, vvhisch cg}é%r%%é%h(%?(l}l]ﬂogﬁl%%e gf orma solid solution having advant ageous

di ssol ution prope®t Rng 2 semorpRd o fogpyla (L) and,en apprapriaig watgr-{prubls 9I%ns  as

descri bed her ei naboeptionathhelending additives with thd thus ebtained mixbee, opt i onal Iy nmilled and

si eved. The sol i dc)dheafafprafd dmpRindikii6é thilsRytained iént @il oferob@indalivthogsdoygar t i cl es

having a particle s}nﬁe 25 of less than 600 m preferably |less than 400 gm
es

and nost preferably than 12 The particles prepared as descri bed
her ei nabove Logn t??ef?rcﬂ'gi}eél?"ﬁg?t%{?%@% ¢ n??gﬂ'irfl%?\%éestaghni ques into

phar maceut i cal do%atpelinedhemelt anfilit sglidifienp| et s and capsules. 30 It will be
appreciated that a person of skill in the art will be able to optim ze the
par amet ers of t Hie teohs "cheldli aggémeltingishpd dhsdnterprictehbreadlyh Ahegeiemnsaetalyi bed above,
such as the nosteamthpbiGptionien solivead to alined s, kitiagh dise nghe ted trehgtiont he ki nd of

appar at us being g dssyst;t@&arr%&%g&e,ﬁmiammmsragssibremﬁoﬁérproﬁa bavtmé ate in the
mel t-extruder 35,Ihe wal er.g0l UBLS, | s(gll'lgnrlreg[eéeoqsp gy Q\‘%{{t Inpafticuldd’ © pol ymer s

t hat have an appar ent |sc05|f , N s Sorved at. JUC i an agueous
solution at 2 %% 95e copponeqt yilEpeicandibeother pempgnent(y) wilkdisselysin the melt s 700 npa. s,
and nost pr ef er rfewhingfa splutjop, vihix® updRzoaling Rayr foraxasalid selutiondhayingddhantaggater - sol ubl e
pol yners i ncl udelissdltich g@pdrtick.oses, hydroxyal kyl cel | ul oses, hydroxyal kyl

al kyl cel | ul ozes, carboxyal kyl cellul oses, alkali netal salts of carboxyal kyl

WO 2004/ 074261 BXgkt FE&Q%ﬂ&%Méersimﬁ% &eSdribsH HoRBbove, the obtained products

g:g?ioﬁ)e/gl kyl al kyl cgl Jpﬁﬂn?l@%ﬁﬂed%ﬁtfs%@é&yal kyl cel | ul ose esters, starches,

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

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

30 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
most appropriate solvent, the working temperature, the kind of apparatus being used,
the rate of spray-drying, the throughput rate in the melt-extruder

35  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 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, hydroxyalkylcelluloses,
hydroxyalkyl alkylcelluloses, carboxyalkylcelluloses, alkali metal salts of carboxyalkyl-




chitin derivates, di-, oligo- and pol ysacchari des such as trehal ose, alginic
acid or alkali mnmetal and ammnium salts thereof, carrageenans,

gal act omannans, tragacanth, agar-agar, gumm arabicum guar gumm and

xant han gurrg 200004¥acrylic acids and the 5 salts thereoperpRRlo¥dRbAgacrylic
acids and the salts thereof, nethacrylate copolyners, poly- vinylalcohol,

pol yvi nyl pyrrolidone, copolyners of polyvinylpyrrolidone wth vinyl

acetate, conbi nations of polyvinylal cohol and pol yvi nyl pyrrolidone,

pol yal kyl ene oxi des and copol yners of ethyl ene oxi de and propyl ene oxi de.
Preferred water-soluble polynmers are hydroxypropyl methylcellul oses. 10
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hydr ogen of one agtataeambingsjons of galyvirylaicobn) and pRlyvirylrytiplisonespolyalkylene e¥ides 0 by
Cl_6al kyl , hydr exddoholedrdof kthyles okideand Gllopyfené éxjde. Breferred water-soluble

Cl- 6al kyl oxycar hghmbrire nydlo$ypropyHfietficiRidsegt hers thereof In particular such
substituted myclodextrins are ethers wherein the hydrogen of one or nore

| odextri h i . I = i o L2 4al kyl
carboxyd . 2al &f"‘%“%@?@%°‘%°§’#¥‘§%‘f%r. dqur}%g;}?ﬁ%%hwinwgglg%%%et vl
hydr oxypr opyl . 180 BReystienypnet Roryqes 555 Feloregin WO SLABES YAl SYoIPaeris

particul ar uti | iifdpdgthepharmaceutically feaepiakle paspbsiittitpbing subgtitgied cyclodextrins
di et hyl - 43- cyclkodenit the art, awre pdeisdariy e fl oi yrydirdexgsnsof the plerkageuticaly Vol . 9, No.

8, p. 577-578 bwcdhadNa@finbies (hkR8%4) and pol yethers, e.g. hydroxypropyl
(3-cycl odextrin and hydroxyethyl O-cyclodextrin, being exanples. Such an
al kyl ether may dagsigielBlcbdxtrt BRiEH %h bdused 0 fepRenOIondektibdigidi@ of 30 about
0.125to 3, e.9. %59“0‘1 eﬁf 3 adsQivg in%EatantQXvaggyﬂ%9$¥& stﬁgft&l 45k may for
exanpl e be formed 7o ﬁ_e reac?l o bet ween -CcycC o&’ex rl H, an’ propyl ene
oxi de and may HERFEer wheseiy e fudregen ofi9pg Ar more £yelodexifinglrydrogy groupsisaipiaced. 3 t o 3.
Anot her type2®of bk Ghstlit hydiekyeiredlkyl eatbaxy-Re-6alyl enflifeglsviepraloayionestot i nes. 35
The ratio of thersoepaweadheddof. irfaridhia sGdhlutetiteitd dybledewhedre @iRtsiik@inpol ymer nmay
Ya{y Wlt del y. f@lﬂet@d&@é&ﬁbﬂ)né &trhcﬁ@cﬂl%del&ia]gﬂn&xp S6Hfis ke flRYd 69&:1.@'@%1! efl-_
nteresting rati QRO . odextrin range
f r om about g1/ 10 h? %mé%g%%h@&/g%e i ﬁ[]' g?] isct)ri"%emrﬂéaﬁcg%) b|y %g‘g" ?t?{)g’m about 1/5 tg
5/1. WO 2004 4507 Aygaxypbyl/hegsotyprepXhspdrgybutyl, 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
polyethers, e.g. hydroxypropyl B-cyclodextrin and hydroxyethyl B-cyclodextrin, being
examples. Such an alkyl ether may be a methyl ether with a degree of substitution of

30 about0.125 to 3, e.g. about 0.3 to 2. Such a hydroxypropy! cyclodextrin may for
example be formed from the reaction between B-cyclodextrin an propylene oxide and
may have a MS value of about 0.125 to 10, e.g. about 0.3 to 3.

Another type of substituted cyclodextrins is sulfobutylcyclodextrines.
35

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
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.



-35 1t may further be convenient to fornulate the conpounds of formula (1)
in the formof nanoparticles which have a surface nodifier adsorbed on the
surface thereof in an anount sufficient to maintain an effective average
particle siwe0f0bess than 1000 rim 5 Useful surface mpgdirfgpsfosoia bel i eved
to include those which physically adhere to the surface of the conpound of
formula .(l) but do not chemcally bond to said conpound. Suitable surface
nodi fiers can preferably be selected from known organic and inorganic
pharmaceuti cal excipients. Such excipients include various polyners, |ow

mol ecul ar 10 wei ght oligomers, natural p¥oducts and surfactants. Preferred
surface nodifiers include nonionic and anionic surfactants. Yet another
interesting way of formulating the compounds of fornula (1% i nvol ves a

phar maceut i cal = chRpoliter bfonrerisyorrHiate i ipiensrres oopml(hin & o ofar e
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h t d
SRR R &fg?fg*alaﬁ? U o e opd R A BB c” 20
pol ymer and a conpound of fornula and optionally a seal -coating Iayer
Material s sui tabsf”éabﬁeéflrfﬁg@o%rséé?@%fe'?w berseledtnd 9@ kagvin oRgaNiF £Y)iRPreapiE ovi ded t hat

said materials rheeaghtialesdmentsi Sech kxcipots épluddoiasous palynessy owapErwdpr i at e

di mensi ons angl f\dighbeifEsmers, Exa@amtascthd Siednttbrireerted bifadd rRodifilels yitRES, | nor gani ¢
substances, or gapRlGniSHASLGRCETctafid 25 saccharides and derivatives thereof.
It is especially advantageous to formul ate the aforenenti oned pharnmaceuti cal

conpositions in ynit dasa form [ uniformty
of dosage. Uni tyeaanother lntfrgs%rﬁ%wa of 0"8]1 g%e Qomrp%gnm (;}'Ifésrsnulg‘h%l%pol\%ng di scret e

units suitable a‘g'arﬂﬁ?et‘%flaﬂfo'ﬁﬁf’sﬂ%‘é’ﬂ@fé@ é%&f’ﬁ’o‘ﬂ’ﬂ?? frgHe &) #1F RePReraRdddet er mi ned
quantity of &zt ihydrophiligmeldinesnand epplyingltias reigtute @s a qoptddmever miny sejelkliepdsd t her apeut i ¢
ef fect i n associ thisiyingla tdinpoditon m@ighl tah @chvatimtyGedifhobddd andwiiichiier . Exanpl es of

such unit dosagefBlT% pﬁﬁﬁlnéﬁg}nﬁkétl&l Sdgt DG hfthniQfigoat ed  tablets),
capsul es, pills, powder packets, wafers, suppositories, injectable solutions

or | SUSPensi ons Al Corhlity e groﬁ { 59akAd) dsxgéuo% m%%m‘i RS @RS, Those of

ski | | |nthe(§1rea ctive daily
amount from the RO §’F”r“8§fﬂ“lp§” a?PeQrPEO"aI'yrf” g lavet i s cont enpl at ed
that an effective dail am)unt woul d be fromQ. 01 to 50 / kg body
wei ght, rnore prhéilt%rrabitsq"éblf fopvse 65 Cfreﬁijﬁ'l@d’e%dbari@afr'@}dKUO‘b%él8‘%@? gAenals t may be
appropriate to W pheddedidRotceRably EPRHO 4pbipide/Emensi8B andifiimnesst er t he required
dose as two, threemplésofibuchmattMlsQrepulpmet) Sdfamt suB It Didafit Substances, and

25  saccharides and derivatives thereof.

It is especially advantageous to formulate the aforementioned pharmaceutical
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

30  dosages, each unit containing a predetermined quantity of active ingredient calculated 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.
35

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



interval s throughout the day. Said sub-doses may be fornulated as unit
dosage forns, for exanple, containing | to 1000 ng, and in particular 5 to
200 nmg of active ingredient per unit dosage form 5 The exact dosage and
frequency oY° H4H7 ﬁ?‘gtratl on depends on the particul ar cBRFERRIROSBYSf or nul a
(1) used, the particular condition being treated, the severity of the
condition being treated, the age, weight and general physi cal condition of
the particular patient as well as other nedication the individual nay be
taking, as is well known to those skilleag. 10 in the art. Furthernore, it is
evident that said effective daily anmount may be |l owered or increased
dependi ng on t hedmigistecthsrequirtd ddseasttwe thresdfowrebinere subedosks atrappiepsigiedi ng on t he
eval uati on of theer{aimﬁbﬁghanﬂﬁﬂ@ssfrd d0b-A@ed ey be OFPNMEICES uif dokdgefointss t ant

i nvention. The Fgﬁaapﬁg ve are

t herefore onl y iﬁﬁ’lénéé)ﬁtaﬂﬁ%hyal?w%%n{lﬁ en led tgbﬁﬁgn%aa%%@%e or use of
the inventi on 6 15 The present conpounds of formula (1) can be
used al one or |n corrbl natl on with other, therapeutic ents, such as
anti-virals, antiPhfp@ttidpseee ai“ﬁ‘rﬁiﬂﬁ?iﬁb%f&ﬁ‘a‘f"é?aé‘°‘b¢9%%%tPfe°§g‘F‘8?r compeund; ¢ eat ment  of
viral infecti onsf foftda(Drmasd, thé pagiichlar agrditipn h¢ingtesated, the neveriibf thexonditionwi t h ot her
prophyl acti c agesihgtrdate, thetge, peighaid defetal Piysivdl EdbitibmndfatRphrtititar pafia® apr esent

conpounds 20 rraxveh@s dﬁ%ﬁﬁledlaauaﬁ%%mamgbmmogss mrlmmrgs ﬁls;elsﬂmedl ndi vi dual s
agai nst V|ra conpounds may

be enpl oyed @ﬁ"&?%@ﬁ?eﬂ’éoée it etvﬁ%q;h’%t S%ﬁgﬁegtwetd é{“ﬂ'ﬂ‘& mmeﬁowefeﬁer conpounds
~of this i nvent| d??reé?ed fepguiingop tharesppnisohbe "ea%fllbleﬁtiaf“?ﬂr depsadiegonithé a manner |
consi st ent wi t h evdhatioonf the phyisiolmpresartitingitteabigmands bf thewndas mventignaflecr i pt ase

inhibitors in vagedkinamily abitustrankdiGneRioR&iRekinSRVRINGIEr By RedeiRiidned 25 Wi th
phar maceut i cal | %%Pﬁt@r‘id@@h?@%%@@%&s EQMEERLIBNRIhY AP OVed 11 vaccines

and adm ni s;5ere I n prophylacti cal ctive anpbunts to pr ot ect

| ndi vidual s overnag.. SXhends ufa%)&nbg o LIFBAY Asbmbloll DGLI 00 A SO

t he conbi nati on o t he present
30 i nvention careREEYE é%f‘“é@“%’ aﬁ%‘&ivﬁ?'?\é““b‘ﬂ\‘iis‘mmt”PPémB‘f‘%%‘% t"a‘i"ﬁ?ﬁéﬁ‘tl on al so
relates to a priwdgement ofntiral infeatigns( Aey anay glspto used algfie or fnecopbiratiemvith nvent i on,
and (b) anot her otat prépaylctic agéhts fok the preantion df viAKinfactotIThegekeficap@ummt i on f or

si nul t aneousyg SeRIhHALEd Qwacéﬁaqmét@ds Hlsﬁotec'tlﬁklﬁtf?\ﬁdlﬁfé @éﬁﬁl&tv'irgrhf&ﬁong reatment of
retroviral |nfect|ons nfections with

Ver a1t1 ex’tenger& 3erod o}‘ tlme al'%n%compou[nﬁls mag n%eTlﬂ%ﬁé in such vaccmes eat HV 35

mul ti-drug resista nt tr
i nfections, or tf’ﬁlE‘Fr plpTeQE topedher %{’rﬁlﬁmhﬁr canpeindsefdiiin ety ‘W"SﬁheHVV\Bh ?ﬂr"FF ections,

such as Acqui r ednti-Virmhagaosliekimenreneysi@prwdthdiresofvaitios) udizatish DRevRest at ed Oorrpl ex
(ARC), the conpanbitasOihibiftrsn L4adMet THIE tHERksdAcomPounblTha} ibe taaibied | N

conbi nati on 3 ¢ Ry Barh A&k A Socepiddle Ak &oﬂ@nfdnslg're& losddGaShes @7 _exanpl e,
dextran sul fate,  sur 542, BMs-806;

fusi on i nhi bi t oP&MNE h%%'“a?hp}?y?%ﬁca&e iV%amo'f'g(ﬁ) p'ioieﬁtll!@d“” over al

extended period of time against HIV mfectmn

Also, the combination of an antiretroviral compound and a compound of the present
30 invention can be used as a medicine. Thus, the present invention also relates to a
product containing (a) a compound of the present invention, and (b) another antiretro-
viral compound, as a combined preparation for simultaneous, separate or sequential use
in the prevention or treatment of retroviral infections, in particular, in the treatment of
infections with multi-drug resistant retroviruses. Thus, to combat, prevent or treat HIV
35 infections, or the infection and disease associated with HI'V infections, such as Acquired
Immunodeficiency Syndrome (AIDS) or AIDS Related Complex (ARC), the
compounds of this invention may be co-administered in combination with for instance,
binding inhibitors, such as, for example, dextran sulfate, suramine, polyanions, soluble
CD4, PRO-542, BMS-806; fusion inhibitors, such as, for example, T20, T1249, RPR




WO 2004/ 074261 PCTI EP2004/ 050175 -37 103611, YK-FH312, |C 9564, 5-helix,

D peptide ADS-Jl; co-receptor binding inhibitors, such as, for exanple, AM
3100, AMD- 3465, AMD7049, Alv1D3451 (Bicyclans), TAK 779, T-22, ALX40-4C,
SHC- C ( SCH¥d 308297422HC- D, PRO- 140, RPR103611; RT i nhi bptpgkpaoessteiysas, for
exanpl e, foscanet and prodrugs; nucleoside 5 RTlIs, such as, for exanple,
AZT, 3TC, DDC, DDI, D4T, Abacavir, FTC, DAPD (Andoxovir), dOTC (BCH 10652),
fozivudi ne, DPC 817; nucleotide RTls, such as, for exanple, PMEA PMPA
(tenofovir); NNRTlIs, such as, for exanple, nevirapine, delavirdine,
efavirenz, 8 and 9-C TWO (ti vi rapine), Floviride, TMC-125, dapivirine,

MKC- 442, uC 781, UC 782, pravirine, QwW6521, GM20867X, DPC 961, 10
DPC963, DPC082, IMQ%-FWE;@?S“ %aqhéer*?bpqpt!@ ARS-IGFo3es6ror dig) 4" - deani nat ed
TSAO, W 150, M{ﬂﬂﬁt@nﬂ,&uchmmmz:mmmmmmﬁm BMDGP49, ANID34#blas, for

exanpl e,  SP1093KicydRRt2 DA G19, TAT, AUXab-LE{spicse (SewBhI 129, SHOD, R €,

RO 5- 3335, K12, L 708906,
L 731988, S- 136 036} llégﬁ’%ﬁ&ﬁs CHQA %kg%%ﬁ&%ﬁ %?’mﬁé ?egmgnprenawr and

prodr ug Gro08 (f‘gé PSP Enisy XAy lrré]{ PB@ D navir,

i ndi navir, | opi r(émMXOVlf)eﬂqTﬁeiBCH-lOﬁ%fom'@i?@ﬂ)f’caﬁlézf&ﬁwlﬂ? RTIs IBF'@aS@I DPC 684,
ti pranavi r AGL =X empleYPIMBA,PMPA (tebbfbVi32NR TSRIGIBE, fokddimpld Beviraid] - 272, L754394,
L756425, LG 7135{91aw}391@§a3176ﬂz 8'2531975161% %Bpﬂpﬂ)zﬁ&nde Tt /183 Apivifrlel 78392, PNU

t
140135, TMC-1 1 i 9 f% hibitors, such
as, for exan‘P Ai\ﬂé(ggt ano?%léﬁ%ﬁz Ca avmne @\4969?1 &Wﬁ(y 6%% dt6?y i nhibitors
Yy

CCP64222 By arRHCOH DPETR, BTRORS TS Atoraatoii A ST-31O8TSA0. FrrgaiotBh v t b o her
anti-viral agentESAOWMIVEHD, MY0Y®48, ANUF 42 BhitRNAseH indibiters,isked ay ifar gxamplef e cycl e,
the therapeutic srifeviPmbeBiiaad intunoicudnds fot @R, ROSSBS, KIB K37, Conbi nati on

therapies as desiﬁtEérQ@ﬁthlﬁlﬁb?svﬁlcl?ﬁﬁ%ltexﬁ’nﬁé LSM@% ﬂ'7§f§8§ Sﬁ%@‘ﬁotéaﬂ inhibiting HV
replication beca a different

l'1Sbl OFS, SUC ﬁrex | Pe npre ay, and I'U C§\9§d8g%sam renav?r
site of HIVreIfl APPR Y IR L l[,]H opr’r%r? uce the dosage
of a given cbsnvéﬁ‘t'?ﬂ'héﬁlﬁ"éﬂ‘t faqw@t%vmaw, loa@évm Pam%r?%u*ﬁﬁ baéazmaﬂ%u. red for a
desi red t her apeRRGH8bIDRGr68H tiplaseriri AG 1876, mozenaxis, [PP2d; 683338, KAMHe3.t hat agent
i's adm ni st ered i@4-232,105304) e758p35, LG 1e6, RO 61374) @D 13866, FBY772Eiuce or el im nate

the side 30 effqrdlsss% p%%wm»ﬂen@dnﬂrmﬂ ﬂ4%§nmcaaar@m%9d therapy whi I'e not
interfering with se conbi nati ons

reduce potenti alg]ytg’?sylratéoé1 "gltb&?{éé““%as golr ?f‘ﬁ'lnglg C%flj’%?ﬂ’e"{“ﬂ 5 °6¥’€§“mm 1e mininizing
any associ at ¥ tg%i ghibilps CRRE¥E2 conbi nations nmay al so increase the efficacy
of the conventional agent w thout increasing the associated toxicity. 35 The
conpounds of t hdBypdreisistngitecempautds ofithg/present mvéntiomvith atliesantirvirg) agentsconbi nat i on
wi th i mmunonodulhachitdigt dedt SventCinthe vir@ ViRt E) Gedihe therdpedil effedtoftBiese ant i - human

al Ehahl InF erfer Orbﬁm%%dsté&daé’pothﬁlta@& f &I Matfh RaBpied S HEEALRY o &ert BT hi ONI NE
enkephalin, gg etsy erglstlc e}:H‘ect in mhbgl{rag I—ﬁV replication because each component of the

combination acts on a different site of HIV replication. The use of such combinations

may reduce the dosage of a given conventional anti-retroviral agent which would be
required for a desired therapeutic or prophylactic effect as compared to when that agent
is administered as a monotherapy. These combinations may reduce or eliminate the side
30 effects of conventional single anti-retroviral therapy while not interfering with the anti-
viral activity of the agents. These combinations reduce potential of resistance to single
agent therapies, while minimizing any associated toxicity. These combinations may also
increase the efficacy of the conventional agent without increasing the associated toxicity.

35  The compounds of the present invention may also be administered in combination with
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




tunor necrosis factor, naltrexone and the like; antibiotics, e.g.

pentam di ne i sethiorate WO 20041074261 PCTI EP2004/ 050175 -38 and the |ike;
cholinergic agents, e.g. tacrine, rivastigmne, donepeul, gal antam ne and
the like;, NvDAo@aafape! bl ockers, e.g. memantine to preveidhoed/asal
infection and diseases or synptons of diseases associated wth HV

i nfections, such as AIDS and ARC, e.g. denentia. A conpound of fornula (I)
can al so be conbined with another 5 conpound of forrmula (I). Although the
present invention focuses on the use of the present conpounds for
preventing or treating HV infections, t¥e present conpounds may al so be
used as inhibitor ents for other. viruse whi.ch depend on siml ar
reverse transcrifpf é‘ggge’ &Sﬁnerglctfg%ttsr T ar O AUERNY d?'ﬁpizﬁfé?ljm ."feeané:ycl e.

Exanpl es The f dht i YDA champal Blackers &8 RIREAENS &p Rreyeqt oy @bt iestioniad pr esent

i nvention. Her eliss@&kst @ symptddivie! disegseghssoriatediwithsHIN, ifeatipmysstuthyds AP Samdi de, " DI PS"
is defined as 15aw legOfemenin] ARbhiRind of fobimla ()TarddoibB Esinbaed WA dnafiyrdr of ur ane,
"DMSO' is def§ ne mﬁ(ﬁﬂdgﬁgﬁﬁpﬂ sul foxide, "EtOAc" is defined as ethyl acetate.
Exampl es 1-12 : esis o 3onpounds 1.10, 1, 11, 1.18 and 1.9. 20 Schene

1 WD 2004/ 074261, PCT/EP2004/.050175 -39 GYN N.O RL N ~J'' O CN /"O OyCN
HOI-1 1 | ~Bu01(%§°“g_é§‘ef5‘*s, fyend |“o‘>’€55r‘?se°"é%zie ?N%éhed”eé?‘t RIBOESE ¢ o NVNH T&é N
Rl, R3=H la R1, R3enting or trepting IV fafectipns themnesant copgoyndsimay plso peusedes o) 1¢ R1, R3=C
1.14 R1=Br, R3=phibithryREeBrfprREetyirised,5vhidtl ddplnd oRSimiar fevelRi tranjdiptas®Bfo 1. 16
R1=Me, R3=Cl 10f dJBligabdey evEidsifitheillifd éycleNC NC 2 R2 CN H2 CN PdI C

Examples

The following examples are intended to illustrate the present invention.

Hereinafter, “DMF” is defined as N,N-dimethylformamide, “DIPE” is defined as
15  diisopropyl ether, “THF” is defined as tetrahydrofurane, “DMSO” is defined as
dimethylsulfoxide, “EtOAc” is defined as ethylacetate.

Examples 1-12 : Synthesis of compounds 1.10, 1.11, 1.18 and 1.9.

20 Scheme 1




RL RS MOHRL 4 R ONNHONYNH N,, N Rl R3 R2=H (E/Z=50/50) 1.1

R1, R3, R2=H 1.4 R1=Cl, R2=Me, R3=H (E/Z=70/30) 1.18 R1 =Cl, R3,R2=H 1.5
RI,R3=Cl, R2=H 1.2 R1=Br, R3,R2=H 1.6 Rl =M, R3,R2=H 1.7 R1=Me, R3=Cl,
R2=H 1. 8 ExyRoBosz261Pr €paration of internmediate |b N Chhefesie6kdsti-g de

(0.025 nol) was added portionwise to a m xture of 5-hydroxy- 1-indanone |a
(0.022 nol) in acetonitrile (60nl). The m xture was stirred and refluxed 5
overni ght. H20O was added and the m xture was extracted with CH2Cl 2. The
organi c | ayer was separated, dried with MgSH, filtered, and evaporated. The
residue (6g) was purified by colum chB®mat ography over silica gel (eluent:
cycl ohexane/ Et OAc 60/ 40; 15-40m),. Two fractions were collected and

evaporated, yielding: 2.29g I-‘cntﬁ;iﬂ@.\?)g of starting materig. 171 was
crystalli zed from di -|§ppropyl The pregPpitahe was~gdFfChtered of f

and dried yieldingH. 9 i nt erl_qredl ate Ib % (Melting~p& : 2120
Exanpl e 2. Preparati o onpound 1. 10 Sodi hydri de (608ooxn oil) (0.0191
nol ) was added por tAs t 01) RaHdiokdnbll € OfR171 rRaTefll ate M@ (00183 nol) in

1, 4- di oxane (25ml). The n®xt udBMRMES™Cstirred ao GQHSIN"V\D 20047074261
PCT/ EP2004/ 050175 -40 tenperature for 10 ni nuﬂg/ fter which

1-met hyl pyrrolidi none (25m) Jas added slowy nternmediate |-1(0.0183 nol)
was added and theR lgwe vvasl stirred at R1BBE over‘ﬁPght poured out on ice.
The precipitate \/\ﬁl,SR3 STtered,owashed wit h’“o‘f'g’t Hyl t‘l’ler and dried, vyielding
4. 43g of conpoundriled={ 85% .1a (Mel ti ng p -£260C¢ (M—|+) :343) 5 Exanple
3. Preparation ofremnpsund 1.1¢1 Sodi um hy;nge 4600q46n oil) (0.0054 nol) was
added to a mi xtur®=wé R0l (0. 0049 nol) in riduedracioxane (1O ) and stirred for
10 m nutes. Subsequently, I-nethylpyrrolidinone (I1Or) was added and the

m xture was stirred fog, 10 mnutes. Internmediate 1-ng (0.0049 10 nol) was
added and the m xture R§t| rred at 140C overni ght. was added to the

m xture and the m xt Rtracted wzxh CH2Cl 2 he organi c | ayer was
washed with K2CO3 10 MySHA4) pd€i | tered an ted, yielding

1.6g of internedi at Thi SW L ed from CH3CN.
The precipitate vvas i | er pgff and ried, yieldi g of conpound
1.11 (29% . (Melting poﬂ'ﬁ/\r >2600 (M) :388) \»'1/

R1,R3,R2=H (E/Z=50/50) 1.4 R1.R3,R2=H 14

R1=Cl, R2=Me, R3=H (E/Z=70/30) 1.18 R1=Cl R3R2=H 1.5

R1,R3=Cl, R2=H 1.2

R1=Br, R3,R2=H 16

R1=Me, R3,R2=H 1.7

R1=Me, R3=C|, R2=H 1.8

Example 1. Preparation of intermediate 1b
N-Chlorosuccinimide (0.025 mol) was added portionwise to a mixture of 5-hydroxy-

1-indanone 1a (0.022 mol) in acetonitrile (60ml). The mixture was stirred and refluxed
5  overnight. H,O was added and the mixture was extracted with CH,Cl,. The organic
layer was separated, dried with MgSQ,, filtered, and evaporated. The residue (6g) was
purified by column chromatography over silica gel (eluent: cyclohexane/EtOAc 60/40;
15-40pm). Two fractions were collected and evaporated, yielding: 2.2g Fl and 1.3g of
starting material. F1 was crystallized from di-isopropy] ether. The precipitate was
10  filtered off and dried yielding 0.9g of intermediate 1b (22%) (Melting point : 212°C)

Example 2. Preparation of compound 1.10
Sodium hydride (60% in oil) (0.0191 mol) was added portionwise to a mixture of

intermediate 1a (0.0183 mol) in 1,4-dioxane (25ml). The mixture was stirred at room




15 Conpounds of formula 1.14 to 1.17 are prepared according to the sane
procedure. Exanple 4. Preparation of conpound 1.1 (E/Z = 50/50) Potassium
t er - but oxi de é 0018 nol) was added at OC to a m xture of dieth

cyanonet hyl BRGMMEHE ¢ (0. 0011 mol) in THE (40m ). The W(ﬁf?@“é@éﬁstl rred
at room 20 tenperature for 1 hour. A m xture of conpound 1.10 (0.0011 nol)
in THE (40m ) was added slowy. The m xture was stirred at roomtenperature
overni ght, poured out on ice and extracted with EtOAc. The organic | ayer
was separated, dried (MgSO4), filtered, -40and evaporated. The residue (0.48Q)
was purified by colum chromatography over silica gel (eluent: CH2C 2/ Et OAc
98/ 3; 10m . The tptifeatird BEI0 mMilSes\Aldr @/hiclo] -mehyIparokditbné 26mIP Bashdded Slowly Was

evapor ated, Vi e'lﬁﬂemdlgei&(d)dl%ﬁj%ﬁ was-Ebdeﬁ arld tRGhik QR u)@@?tm‘é&éffi%@b' i zed from di-
i sopropyl ether. The prec 0 elddl ng 0. 086g

i | t
of compound 1. 1°F1E8HP "’(CR/ETmee ’ﬁé@?reqt'pum ?S%Cre 8ifnds ~ of
fornula 1.2, 1. Jried ypgl d’nﬁ“’?‘?’&a‘?fd"“lp%‘dddﬂ @@&”é{ﬂﬁ%%ﬂaﬁégﬁd W@* AP he sane
procedure. 30° Exanpl e 5 Preparatl on of corrlpound 1.18 (E/Z = 70/ 30)
Pot assi um t er - buxampleg 8. Rrepardifnd @ b3l added portionwise at 5Cto a mixture
of diethyl (1- cy&ﬂmﬁatﬂwld)epdompbmmomlﬁﬁl)QQQ@deﬂtda)mmmrer-E 0.809 moyider N2
flow The m xtufgs¥ase 6&115 En‘égnrﬂsﬁ fol@&nfn&és %sé&héﬁH} §Sne iﬂﬁﬂah@h oom

TP o e AL & oAt ™) T

over ni ght. HXO wad) ¥agaddsd andahermpigungiveg stifred ahi e xierigdt BeP witiag dmm 2 The
organi ¢ | ayer wasixwepad tht sojuradvas edra¢tédyB8OOH Cl.iTh¢ ergan leyerrvahs woshgowitt ed.  The
\rMe)s izg g i . g (7)432%) Pmy%{@&gﬁ% idhéd&%ﬁ%@,@érﬁd 6\‘%15&5{?[!; ggmagglhyg W@%"Eﬁﬁé%mj% ( eITue nt:

u 9535 staTh F%h“?(% lg @iﬁ%% red off WO
fractions were c 4 condary
product) and O. 0‘%’5& m@ooﬁé% ﬁ“&m%”i‘g{ fh(é‘%{) %ﬁg? g >Q% (fgrgll{:m%zfgé ( MH+)
414) 5 Exanpl® GCOHPP@Ha?fef?WDBH 1d¢ todohfaesprrgrargd 890%@820 egaepsycedyre. O N CN CN +
NH2 SOH O/ NVNH (y= 12% O~VNH SIN SIN 1. 10 1.9 A mxture of conpound 1.10
(0. 0005 not) andEx@mk 3 \ : Jdels

Potassmm ter-butoxnde (O 0018 mo]) was added at 0°C to a mixture of diethyl

cyanomethylphosphonate (0.0011 mol) in THF (40ml). The mixture was stirred at room

20  temperature for 1 hour. A mixture of compound 1.10 (0.0011 mol) in THF (40ml) was
added slowly. The mixture was stirred at room temperature ovemnight, poured out on ice
and extracted with EtOAc. The organic layer was separated, dried (MgSOy), filtered,
and evaporated. The residue (0.48g) was purified by column chromatography over silica
gel (eluent: CH,Cl/EtOAc 98/3; 10um). The pure fractions were collected and the

25  solvent was evaporated, yielding 0.1g product. This fraction was crystallized from di-

isopropyl ether. The precipitate was filtered off and dried, yielding 0.086g of compound

1.1 (19%). (Melting point : 225°C, (MH+): 366)

Compounds of formula 1.2, 1.3, 1.6, 1.7 and 1.8 can be prepared according to the same

procedure.
30

Example S. Preparation of compound 1.18 (E/Z = 70/30)

Potassium ter-butoxide (0.0009 mol) was added portionwise at 5°C to a mixture of
diethyl(1-cyanoethyl)phosphonate (0.0009 motl) in THF (8ml) under N, flow. The
mixture was stirred at 10°C for 30 minutes, then at room temperature for 30 minutes. A
35  solution of compound 1.11 (0.0006 mol) in THF (8ml) was added. The mixture was
stirred at room temperature overnight. HyO was added and the mixture was extracted
with CH,Cl,. The organic layer was separated, dried (MgSOs), filtered, and evaporated.
The residue (0.25g) was purified by column chromatography over kromasyl (eluent:



(0.0008 nmot) in EtOH (20m) was stirred and refluxed for 2 hours. K2CO3 10%
was added. The m xture was extracted with Et OAc. The organic | ayer was
separated, dried 10 with MgSO4, filtered, and evaporated. The residue
(0.03g) waswehyiifodd2ki zed fromdiethyl ether/ diisopropycerited®iosolite
precipitate was filtered off and dried, yielding 0.03g of conmpound 1.9
(1299. (Melting point : 134C) Exanple 7. Preparation of conpound 2.1 15 A
m xture of 6-am no-indan-1-one (0.0003 not) and internediate 1-1 (0.0003
not) in HC 3N (2nl) was stirred and refluxed for 2 hours. The precipitate
was filtered, washed w th H20 and dii sopropyl ether and dried. The yield of
this procedure was 0.06?1 (52% . This fraction was crystallized from
CH3CN di i sopr opy$H:EkfqesiohexppaS05PlONE). Twe Bactipns were collegipdand g¥aporgiedd dri ed,
yi el di ng 0. 0359 y4ldigm opngiFd (Bcohdaby3Daduct) gnil/B.D42gpbcoppount 1.18 ABBL(Melig Exanpl e 8.
Preparation of comeotsstdngs3: 41400 % E) Pot assi um ter-butoxi de (0.0016 not)
was added at 5C to a m xture of diethyl cyano- nethyl phosphonate (0.0016
not) in THE (8mM Bxampld 6/Prdidrafidn@fcompbigid 10 XE/BE@SMRS Stirred at room
tenperature for 1 hour. A solution of conpound 2.1 (0.00110(/@@i n THE (3ml)
or

25 was added. The mixture was stirred at roomtenperature hours. H20
was added. The mi xtaure was extracted with CH2Cl 2. The orgrni ¢l ayer was
separated, dried ” hSAA)EN fi |l tered, and evapor at ed. Th esi dugN (0. 82g) was
purified by col uny hr ography over silica gel (15-8b3, Theypure

fractions were colte d the tNHaas BPHpor at ed | d 0.122g

product (30% . Thisyfractyon was c tallized WO 2004/ 074261

PCT/ EP2004/ 050175 Qf";ﬂv"dﬂn CH3CN/ i i sopropyl (&t : Theo%/i Hiitate was
d/ L

filtered off and dri ielding 0.035g of conpound 2.2 (9%_. _NMelting
point: >270C, (MHy,4375) Schene 2 5 HZ, NI Raney HNO O -40°C O NeCH 1 THE
ad G C N2 NH2 "3a 36 3¢ ThO /~~ PvCN tBuOK, NC THE / '

A mixture of compound 1.10 (0.0005 mol) and O-benzylhydroxylamine hydrochloride
(0.0008 mol) in EtOH (20ml) was stirred and refluxed for 2 hours. K,CO; 10% was
added. The mixture was extracted with EtOAc. The organic layer was separated, dried

10 with MgSQ,, filtered, and evaporated. The residue (0.03g) was crystallized from diethyl
ether/ diisopropy! ether. The precipitate was filtered off and dried, yielding 0.03g of
compound 1.9 (12%). (Melting point : 134°C)

Example 7. Preparation of compound 2.1

15 A mixture of 6-amino-indan-1-one (0.0003 mol) and intermediate I-1 (0.0003 mol) in
HCI 3N (2ml) was stirred and refluxed for 2 hours. The precipitate was filtered, washed
with H,O and diisopropyl ether and dried. The yield of this procedure was 0.06g (52%).
This fraction was crystallized from CH3CN/diisopropy! ether. The precipitate was
filtered off and dried, yielding 0.035g of compound 2.1 (30%). (Melting point: >260°C)

20
Example 8. Preparation of compound 2.2 (100 % E)
Potassium ter-butoxide (0.0016 mol) was added at 5°C to a mixture of diethyl cyano-
methylphosphonate (0.0016 mol) in THF (3ml) under N, flow. The mixture was stirred
at room temperature for 1 hour. A solution of compound 2.1 (0.0011 mol) in THF (3ml)
25  was added. The mixture was stirred at room temperature for 2 hours. H;O was added.
The mixture was extracted with CH,Cl,. The organic layer was separated, dried
(MgSO0,), filtered, and evaporated. The residue (0.82g) was purified by column
chromatography over silica gel (15-35um). The pure fractions were collected and the
solvent was evaporated yielding 0.122g product (30%). This fraction was crystallized



\'d 3dNH2 CN1-1 NC-~/ A / HNN /NH iN2.3 Exanple 9. Preuaration
of internediate 3b Fumng nitric acid (0.362 nol) was added at -40C to

5-chl oroi ndan-1-one (Int 3a, 10 26.7 mml). The m xture was stirred for
two hours Qo sff67a26ht Was then poured onto ice and extp@gkpioMsbis

di chl oronet hane. The organic | ayer was separated, washed wth brine, dried
wth MgSO4, filtered and evaporated. The residue was purified by colum
chromat ography over silica gel (eluent : cycl ohexane/ AcCEt 65/35; 15-40 n).
The pure fractions were collected and the sol vent evaporated yielding 4,15
g of intermediate 15 3b (73 %. (Meltifg Point : 129C) Exanple 10.
Preparation of internediate 3c In a Parr hydrogenation apparatus, 0.5 g of
Raney Ni ckel wadom@deeNidisogropyethiri Bis piseipitateyag fillgsdiofftepd &isd yigldise rmol ) in a

m xture of THE ®065g\fClthpoGrd2)2.(9%)) @Mating peiht: ¥%X8°CRMHEHUIN¥Ed Wit h nitrogen and
put under an hydrogen atnosphere (3 bars). The m xture was WO 2004/ 074261
PCT/ EP2004/ 0501 &ohenre43 Stirred for one hour at roomtenperature, filtered
over celite and evaporated to dryness to yield 1.50 g of intermedi ate 3c
(96 %9. (Melting Point : 214C) Exagmple 11. yPre@ayat i of internediate 3d
(E/ Z=89/11) 5 Pot umt 3 uDBR da (56, MeORTHF ded portionw se at
0C to a sol utiorf ol pnat e {56.4 Mo n THF. The m xture
was stirred for 15 a>gpl ution of int iate 3c (14.1
mml) in THE was added dflopwi se at Qg The reaction myture was stirred at
room tenperature oveni ght, poured @pto water, acidifi ed with 3M
hydrochloric acid and extragtged w th dichl oromet hane. The 10 organi c | ayer
was separat ed, washed wi th/\@;;m%qsol ution of potassium carbonate, with
brine, dried over magnesi um%ulfate,ndi|
was purified by colum chr% ogr aphy™~o ilica gel (eluent

di chl oronet hane; 35-70 nm). pure fract s were collected and the
sol vent evaporated yielding 1.88 g of ipjerpedicate 3d (65 %. (Melting
Point : 196C) 15 NH,

CN
—
-1 NC
—_ Cl
HN N NH
o0
=N

2.3

Example 9. Preparation of intermediate 3b
Fuming nitric acid (0.362 mol) was added at —40°C to 5-chloroindan-1-one (Int 3a,
10 26.7 mmol). The mixture was stirred for two hours at—40°C. It was then poured onto

ice and extracted with dichloromethane. The organic layer was separated, washed with

brine, dried with MgSQ,, fiitered and evaporated. The residue was purified by column

chromatography over silica gel (eluent : cyclohexane/AcOEt 65/35; 15-40 pum). The

pure fractions were collected and the solvent evaporated yielding 4,15 g of intermediate
15 3b (73 %). (Melting Point : 129°C)

Example 10. Preparation of intermediate 3¢

In a Parr hydrogenation apparatus, 0.5 g of Raney Nickel was added to a solution of
intermediate 3b (8.60 mmol) in a mixture of THF and MeOH (6/1). The vessel was
20  flushed with nitrogen and put under an hydrogen atmosphere (3 bars). The mixture was



Exanpl e 12. Preparation of conpound 2.3 (Z 100 % Internediates 3d and 1-2
were intimately ground together and fused with a heating gun. The residue
was taken up with a 90/10 m xture of dichloromethane and net hanol and with
a 10% sol utwonedb7496t assi um carbonate. The organi c | ayepcivap@epiat ed,
washed 20 with a brine solution, dried over nmagnesiumsulfate, filtered and
evaporated. The residue was purified by colum chromatography over silica
gel (eluent : dichloromethane/ AcOEt 85/15; 15-40 m. Two fractions were

col |l ected and evaporated yielding 0.1 26g of conpound 2.3 (13 % and 0. 1049
of another isomer (1 | % . Each fractiorf3was recrystallized in

Coner o SRR SR A P BT L 50
Scheme B NC o éﬁpttﬂdé”%“f‘?te fatg e ( ), gt 210} | ) [BucK, ii) 1.1,
NVP, 140 THE ON NH G—l ON /NH |NI |N4a 1.19 1. 20 30 WO 2004/ 074261
PCT/ EP2004/ 0501755 - e S FPALSf conmpound 1.19 A sol ution
of 4, 6-di net Hyl -Fétaﬂymt@x-ylutmdwﬁﬂm@)%aq&d portiqmwisk 3t OPrtogisotionef and NMP - was
cooled to 0C Sagindietishodptlehate 256 Aol THNE e AitAiRdvaatied R 1M bUr € Was

stirred at roog&s&gr TSR of e84 TR 1581 ik by Bbpialier mediat e 2

G 1o

in NVP was adde e reaction ays and was

t hen evapor at ed Vﬁfé@%m"*ﬁ’%“ewaSr*‘é%eFaU@%@Pmagﬁ"vﬁhl Hmﬁed@ﬁ ©10 mixture of
di chl or omret hane veiee apigifietawit 3M lydipphidarig acighand @atragiedywithcdinioenmethane. Thg (78 94 .
Exanpl e 14. Rr epagaait lager vas sepoagaipwasted it @ 10°0 sdhatoa sfyiotassivreratbedatef witti de (5. 26

mol ) was added gy i $RgRbiuf Gifhis, fRerdPinibiagRaef TheG¥RNONRLIReah0OSphonat e
(5.26 mmol) in Eg"éo%@rich%%&m%{a%%& mﬁja'gglkgi%%chl%l%mga i 6§f§-7o \%f'rhThe” a

solution of co
solvent evapor;,t\é% yxe?dmg 1.88 g o? termediate

purc fractions were collected and th

3d (65 %). (Melting Point : 196°C)
15

Example 12. Preparation of compound 2.3 (Z 100 %)
Intermediates 3d and I-2 were intimately ground together and fused with a heating gun.
The residue was taken up with a 90/10 mixture of dichloromethane and methanol and
with a 10% solution of potassium carbonate. The organic layer was separated, washed
20  with a brine solution, dried over magnesium sulfate, filtered and evaporated. The residue
was purified by column chromatography over silica gel (eluent : dichloromethane/AcOEt
85/15; 15-40 um). Two fractions were collected and evaporated yielding 0.126g of
compound 2.3 (13 %) and 0.104g of another isomer (11 %). Each fraction was
recrystallized in acetonitrile, yielding compound 2.3 (Melting Point : 248-249°C) and its
25  isomer (Melting point >250°C).

Examples 13-14 ; Synthesis of compound 1.20

Scheme B
NC

0 v R

o CN /\o’P\/CN / CN
i) NaH, dioxane tBuOK,
ii) 11, NMP, 140°C THF
(o] N NH
OH | N © N\\(NH
_N |
4a A
1.19 1.20

30



OC. The reaction mxture was stirred at roomtenperature for 2 hours, poured
onto 0.5M hydrochloric acid and extracted with a 90/10 m xture of

di chl oronet hane and 15 net hanol. The organic | ayer was separated, washed
with wat er vodoohwiae, dried over nmgnesiumsulfate, filpremEPshoadis
evaporated. The residue was washed with dichl oronet hane and

di i sopropyl ether yielding 0.205 g of conmpound 1.20 (30 %9. (Melting Point
>250'C) 20 Table I RI RI76 RL17. N Rna R4h I / R4 x1 N /NH "INT Y NO
X1 R17. R17b R17" RI7d R4' Rob YQ1.1 0 =CHCNHHHHHH 1.2 0 =CHCN H
HAd d HH 1.3 0 =CHCNHHCO HHH %40-cH2CN[_. :HHHHHHH 1.5

i1 o o SPEELRRRRRD o) fop per ceapon osars s o X
. = H - '
Rl7a R R1?0 Rna ‘¥R gyghSpmetiyl-¢rhycrpxan éi°“$§“#%’9f‘ﬂfnﬁ%‘°ﬁﬂ’éﬁ'§ﬂ%‘f§10 0-0HH
HHHH 1.11 0 %o ceqlad t§°CiPodjum hydridg @.28mpmobmagadded 4 the mintyremasptined NH =CH- CN
HHCO HHH 1. dtofd tenipetdatutd f63l 30 Glin. Fhdrl a sdlutibd oflintermiedibde Bin NeMPiwks$ added16 O =0 H H
CH3 HHH 1.47 fherddction HidrBwdsiretlikdd for 7 days and was then evaporated to dryness. The

residue was washed with a 90/10 mixture of dichloromethane and methanol to yield

0.601 g of compound 1.19 (78 %).

Example 14. Preparation of compound 1.20
10 Potassium rerz-butoxide (5.26 mmol) was added portionwise at 0°C to a solution of

cyanomethylphosphonate (5.26 mmol) in THF. The mixture was stirred for 15 min at
15°C. Then a solution of compound 1.19 (1.75 mmol) in THF was added dropwise at
0°C. The reaction mixture was stirred at room temperature for 2 hours, poured onto
0.5M hydrochloric acid and extracted with a 90/10 mixture of dichloromethane and
15  methanol. The organic layer was separated, washed with water and brine, dried over
magnesium sulfate, filtered and evaporated. The residue was washed with
dichloromethane and diisopropylether yielding 0.205 g of compound 1.20 (30 %).

(Melting Point >250°C)
20 Tablel!
R'™ 17
R
Rl7a CN
R|7d

Ne Xl R|7c Rl7d R4n R4b Y Q
1.1 0] H H H H H H
12 |o H|H | a[ca|H]| H
13 |o H|{H | ca | H|[H| H
14 |0 H|H| H | H|H]| H
15 |0 H{H | a | H |H| H
1.6 |0 H| H | B | H |[H| H
17 |0 H|H|ch | H |[H| H
18 |o H|{H |c, | a [H]| H




1.18 0 =C(CH3)(CN) HHO HHH 1.19 0 =HHCH3 CH3 HH 1.20 0 =NNCN H H
CH3 CH3 H H For conmpounds 1.1-1.3 and 1.6-1.18, RIi'a and R1"' taken

t oget her forma double bond. Table 2 Rnd Ri7a CN RI7b Rl In Roe Rob XI
N-NIT /N w\(,QM,g.qu XI Rl7a Rrn R'° R17d R4. R4b y Q I’,’CT],ENdM,&OHSH HHHH
2.2 \H=CHCNHHHHHH 2.3 NH=CHCNHHO HHH . H =CH CN H H CH3
CH3 HH 2.50 =CHCNHHCH3 CH3 HH 2.60_CH-CNHHCI HHH For
conmpounds 2.1 - 2.30, RI'a and Rimtaken together forma double bond. WO
2004/ 074261 PCT/ EP20041050175 -46- Table 3 Rl7a Rl7b HH Rae R4 X1 | N~/N
Il \ N Ra IQNO.XIR4R17aRIteR2nRZEr 310HC| =CH-CN -CH2-CN H 3.2

0 HA =CHCN ;I°@ HX' N ';{”? IR”" R”° R(':';I R“" - R‘g ..YG :%‘:}-ﬁCN -CO-NH2 H
1.9 0 =N-O-CH;- H H H H q
phenyl
110 {O =0 H H H H H
111 |O =0 H H cl H H H
112 |NH =CH-CN H H H H H H
113 |NH =CH-CN H H cl H H H
114 |O =0 H H cl cl H H
115 (O =0 H H Br H H H
116 |O =0 H H CH; H H H
117 |O =0 H H CH; Cl H H
118 |O =C(CH3)(CN) | H | H Cl H |H| H
119 |O =0 H H CH; | CH; | H H
1.20 |O =N-CN H| H CH; | CH; | H H

For compounds 1.1-1.3 and 1.6-1.18, R'"* and R'™ taken together form a double bond.

Table 2
R”d R|7c

Rl7b

R|7n

R4
R4

\ NI

Y /N
Q
5

N° XI Rl7ﬂ I R|7b Rl7c Rl7d R4n R4l) Y Q
2.1 | NH =0 H H H H H H
2.2 | NH =CH-CN H H H H H H
2.3 |NH =CH-CN H H Cl H H H
2.4 |NH =CH-CN H | H |CH|CHs| H H
25 |O =CH-CN H H | CH; | CHs H H
.26 (O =CH-CN H H Cl H E- H

For compounds 2.1 —2.30, R'" and R'™ taken together form a double bond.



33.50HA -CHCNFH 3.60HC =CHCNC H 3.70Hd =CHCNBr H 3.80
HA =CHCNCNOH 3.90HA CHCNCNC 3.100HOA =CHCNFF 3.11 O H
G =CHCN-CH2-CONH2 H 3.12 0 CNd =CHCNCNH 3.13 NHCNO =CHCNCNH
3.14 NH H @o z00kb7dé- CH2-CN H 3.15 NH H O =CH CN - NO2pti/ef0obl/ddoit® NH H Cl

=CHCNH 3.17 NHHO -CHCN-CONH2 H 3.18 NHHO =CHCNFH 3.19 NHH
ad =CHCNAd H 3.20N\HHdO =CHCNBr H 3.21 NHHCO -CHCNCNOH 3.22 NH
Hd =CH CN CN 3.23NHHOA =CHCNFF 3,24 NHH O =CH CN -CH2- CO NH2

H 3.25 0 HA =CH CO NH2 CN H WD 2004/ 074261 PCT/ EP2004/ 050175 -47 No. X2

R4 RIT. RmRn R26 3.26 NHH O -CHCOH2 CNH 3.27 0 HO -CH2-CO NH H
CNH 3,28 N\HH sCH2-CONH2 HCNH 3.29 0HO -CH=ECHCNHCOCNH 3.30 NH
Hd -CH=CH CN HmaTable 4 R17a 817 Rob R2b R4a xt NYN 1 1: N R2a

R17b
R2b

VAW NYH
P

RZa

9]

No. | X! Q R R™ R R® R®
31l 0| H |a =CH-CN -CHp-CN H
32l o| H|a =CH-CN -NO, H
O/\N
33l 0| H |a =CH-CN )) H
34| 0| H | =CH-CN -CO-NH, H
35| o H | a =CH-CN F H
36 | 0| H | a =CH-CN cl H
371 0] H | a =CH-CN Br H
38 0] H | a =CH-CN CN OH
39| 0| H | cl =CH-CN CN Cl
310 O | H | al =CH-CN F F
3.1 0| B | ¢ =CH-CN CH»-CO-NH, | H
3.2 O | oN | ¢l =CH-CN CN H
3.13|NH| CN | I =CH-CN CN H
3.4 NH| H | ¢ =CH-CN -CH,-CN H
3.15|NH| H | a =CH-CN -NO, H
0/\N
3.6 NH| H | cl =CH-CN )) H
3.17|NH| H | ¢l =CH-CN -CO-NH, H
318 NH| H | CI =CH-CN F H
3.19|NH| H | ¢l =CH-CN cl H
320{NH| H | Cl =CH-CN Br H
321|NH| H | a =CH-CN CN OH
32|(NH| H | a =CH-CN CN cl
323|NH| H | ¢l =CH-CN F F
32| NH| H | Cl =CH-CN -CH;-CO-NH, | H
325/ O | H | CI | =CH-CO-NH, CN H



No. X1 R4a RIJb Rl7a R27b R2a _ 4.1 0 HCH3 CH3 =CH-CN -CH2-CNH 4.2 0 H
CH3 CH3 =CHCN-NO2 H CH3 CH3 o N4.3 0O H=CHCNPH 4.40HCH CH3
=CHCN-CONH2 H 450HCH3 CH3 =CHCNFH 4.6 0O HCH3 CH3 =CHCN O H

4.7 0 H CHv&da@kiCN Br H 4.8 0 - CN
=CHCNCNC 4.10 0 HCH3 CH3 =CHHCN F F 4.11 0 H CH3 CH3 - CHCN

~CH2-CO-NH2 H 4.12 NH CN CH3 CH3 =CHCN CN H 4. 13
4. -

: H
4.16 0 -CO NH2 CH3 CH3 =CH CN 18
0 -COOCH3 CH3 CH3 =CH CN H

2004/ 074261 PCTHERP2064{-0564+5 A8-No—X—Ra—TR—+RT—R_—FRib 4.20 NH H CH3
CH3 - CH2- CONH2 [ HNeel Xd 1R£ HR?ﬁ—l’ll 7{’\ cofth onLeR™ 92 NH H CH3 CHB
-CH=CH CN H CN H.264 \#B| O H CH} GHH-CORERH CN HOBN H | FoHnullati on exanpl es
Capsul es Acti vigs47ngpefignt 1 il epc-esiNg q@rﬁpound:Nof formglaj{(l), can be

di ssolved in or | v i sy hanol , t hano}y; on net hyl ene

chl oride, pref egﬁgil 5}\]}?38}?71 Kfcﬂr 6?Bebﬁ§ nol angl:rgt hyl ehe ¢hl oride. Pol yners
such as pol yvi n r o] ila'oné:lc th vinyl ag¢etdte|(PVP-VA) or

hydr oxypr opy| rretmﬂl Ul ok &l -IQHPV@ICNVEﬁC |1y Oy nPals Hcam be dissolved in
organi ¢ solvents such as et hanol , methanol net hyl ene chloride. Suitably the
pol ymer can be dfasgal ved in et hanol . The pol ymer and conpound sol uti ons can

be m xed 10 and subsequently spray dried. The ratio of conpound/ polynmer can

be sel ected from'
R17b

R4b

H
R X1 | NYN
=N

R2a

Q
5
NO. XI Q R4n R4h Rl7n Rl7b Rzn RZb
41| o0 H CH; | CH, =CH-CN -CH,-CN H
42 | O H CHs | CH, =CH-CN -NO, H
CHs | CH, SN
43 | 0 H =CH-CN )) H
44 | O H CH; | CH, =CH-CN -CO-NH, H
45 | 0 H CH, | CH, =CH-CN F H
46 | O H CH, | CH, =CH-CN cl H
47 | o H CH; | CH, =CH-CN Br H
48 | O H CH, | CH, =CH-CN CN OH
49 | 0 H CH; | CH, ~CH-CN CN al
410| O H CH; | CH, —CH-CN F F
411| O H CH, | CH; =CH-CN _CH»-CO-NH., | H
412 | NH CN CH; | CH, =CH-CN CN H
413| 0 CN CH, | CH, =CH-CN CN H
4.14| O |-CO-N(CHs), | CH, | CHs =CH-CN CN H
415| O | -CH=CH, |CH;|CH, =CH-CN CN H
416| 0 | -CONH, |CH;|CHs =CH-CN CN H
417| 0| -c=CH |cCH,|CH, =CH-CN ' CN H
418| O | -COOCH; | CH, | CH, =CH-CN CN H
419] 0 H CH, | CH; | -CH,-CONH, | H CN H



to 1/6. Internediate ranges can be 1/1.5 and 1/3. A suitable ratio can be
1/6. The spray- dried powder, a solid dispersion, can subsequently be filled
in capsules for admnistration. The drug |oad in one capsul e can range

bet ween 50 wi&shodPR2410 depending on the capsul e size usp@yrpfaodnishiyscoat ed
Tabl ets Preparation of Tablet Core A m xture of 100 g of active ingredient,
in casu a conmpound of fornmula (1), 570 g Ilactose and 200 g starch can be

m xed well and thereafter humdified with a solution of 5 20 g sodium
dodecyl sulfate and 10 g pol yvinyl pyrrolidone in about 200 m of water. The
wet powder mixture can be sieved, dried-#nd sieved again. Then there can be
added 100 g m eregrystatti-re—cett-utose—and 15— rygrogenatedvegetabl e oil.
The whol e can i welQ _and RS n%rmqp(ﬂl nt o [Rahl et QR gi 'n@1 000

tabl ets, each clomor|iNd hg 161 ng OCH; t¢H | acHj-geNHNriedi entCN 25 Coal| ng To a
sol ution of 10 {g47® cel lpul osecuy ot |M -gf-Esaat urlat edeet hanol gt here can
be added a solju f 5 of e |l gelll wl.o g m di ¢hl gr oret hane.
Then there can 4ti2 ed 75 m ?ﬁyifc;ﬁlo#}élma ﬁ%ﬂ‘a]ﬂsnd 2.5 m i

1,2, 3- propanetrl‘*f';43 g—of-—pol fisng gHycol be-l ten alld Ui ssol ved
in 75 m of dichloronmethane. The latter sol ution can 30 be added to the
former and then Homaplationexamplesyqded 2.5 g of magnesi um oct adecanoate, 5 g of
pol yvi nyl pyrrol ickpsigesand 30 ml of concentrated col or suspension and the

whol e can be hosmaaR@idRal:, inla8: acampoRhd of Bntsa gﬁ&nl@ed&@a&@dowm the thus
obt ai ned m xt reofvgn &hch &AHRAT FneARIBPL: *ﬁgl]@ne\/\ﬁ ‘}JfQZb%?Q?nnE’géfEB%{SP“/ 050175

-49- Antivira nven wer e

orpoun

exani ned for antﬁ“g{?%ﬁyj@e& ?ridﬁ%f’{)m‘?rﬁsu as(‘?%‘?"f"ﬂ'fpé(%l&gg‘?é@pdy rw‘ é’ g‘é

denpnstrat ed t heaacetath @YE-orpp bigrrayprasximetyleetivloss GIRBVAE), tipieally Nm@as GAndet i vity
against a w |l d tdipe@vedab@gantceslyentskich ssethatoh methng! tetstianachioridé\Spitablyie cel | ul ar
assay was perf Or&@ﬂe%ﬁw SHis61GkdlirPerttahd?. ﬁlgbdlﬁﬂ&aﬂc&ﬂﬁbﬁﬁﬁsuruﬁons cavB mitkRr Assay

Expert ment al ,det A3dschle %ysgraéq}%e%krﬂepaﬁlssftc%@w&%o d S YPLRASEUPAT ed for 11 ve

days in the presenc tor At the
end of the i ncub8tfPdREIEFRE e L bFll &/5 ai‘%V%é‘tsé'éFb é?“|°§ \}@ Pf‘“kl |l ed by
the replicating driedppsvderna toliddispemion, ¢tn sehséquentiy Be filled intsepsulgstference of any
inhibitor. Cell admabirhtiohyTht Srufadii bedaiiyle o 2o bervgpert $oeand t00ceNt r at i on of

MIT, a yellow, V&ﬁ%e%ﬁmé&h%aﬁsufe%ﬁzé %@l i um dye that is converted to a purple,
water insolyple formazan in the mtochondria of living cells only. Upon

sol ubi i zation ofy f B6¢eq Tablets
Preparation of Tablet Core

A mixture of 100 g of active ingredient, in casu a compound of formula (I), 570 g
lactose and 200 g starch can be mixed well and thereafter humidified with a solution of 5

20  gsodium dodecyl sulfate and 10 g polyvinylpyrrolidone in about 200 ml of water. The
wet powder mixture can be sieved, dried and sieved again. Then there can be added 100
g microcrystalline cellulose and 15 g hydrogenated vegetable oil. The whole can be
mixed well and compressed into tablets, giving 10.000 tablets, each comprising 10 mg of
the active ingredient.

25  Coating
To a solution of 10 g methylcellulose in 75 m] of denaturated ethanol there can be added
a solution of 5 g of ethylcellulose in 150 ml of dichloromethane. Then there can be
added 75 mi of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of polyethylene
glycol can be molten and dissolved in 75 ml of dichloromethane. The latter solution can

30  be added to the former and then there can be added 2.5 g of magnesium octadecanoate,
5 g of polyvinylpyrrolidone and 30 ml of concentrated color suspension and the whole
can be homogenated. The tablet cores can be coated with the thus obtained mixture in a
coating apparatus.



15 resulting formazan crystals with isopropanol, the absorbance of the
solution is nonitored at 540nm The values correlate directly to the nunber
of living cells remaining in the culture at the conpletion of the five day
i ncubat i onwdhwaw7aéibi tory activity of the conpound wapcrepiobpesetison t he
virus-infected cells and was expressed as EC50 and ECO0 These val ues
represent the anount of the conpound required to 20 protect 50% and 90%
respectively, of the cells fromthe cytopathogenic effect of the virus. The
toxicity of the compound was neasured on the nock-infected cells and was
expressed as CC50, which represents t he ®oncentrati on of conpound required
to inhibit the gromh of the cells by 50% The selectivity index (SlI)
(ratio CC50/ EC50) .js an _ indication of the selectivity of the anti-HV
activity of the 1 Si\\herever results are 25 reported as e.g. pEC50 or
pCC50 val ues, t heee@angunds pighegsens Bxentiongera qramiped fupntydrd ¥§uPithm of the
resul t expr essedehsar BGH0 The as@demanstsypd thai tireed gompedmdls exhibitdd petpd ettt Because
of the increasi NgiviyBEHSAGAIdfpe hbbtgory BBV SfaRTHIVE MraBIll/AZ). IThe cellll@ afthyesent 30

conmpounds were F@é%&ﬁmﬁe‘&%@%@ﬁotﬂ?%ﬁ%x jpst clinically isolated H'V
mu

strains harboring severa at1ons, ese nutations are associated with

resi stance to re S BE ALy nsegrie ;t‘lzﬁeqhoidnhi bitors and result in viruses that
show vari ous degﬁi&-ﬁ%ss-resi stance to the currently
comerci al |y availiVap) rockningRyied M4 igellg wem gevbatgd fonfiedayajorthe piesgncgef avir di ne. 35

The anti vi r all0 actarimis cgncepfratiohseof theinhibitord Aothe endef the mebation iperiodrellilBW- has been
eval uated in t henfeRédsSIBMER bedn kiMed BY the/icdthdvian th thdl Matfslduiiesin lear i ng

mutations at the, ; NeC :RkRS: . b Vdobdnifionldf€ conpounds
is eval uated usiﬁ%i%?ﬁ%lmh}bﬁ& %&H&mﬁgm&?‘ﬂ&? &%ﬁ@%ﬁeggé%v@?m 0ilfls expressed
I

ul ar laﬁsaf\r/ f?l]l’l e
in pECS0 val ues. . VAR T RS ﬁ’;}fﬁ%‘ﬁ‘sacﬁﬁ‘f B I50%D 74261
PCT/ EP2004/ 0501 7i8solubls fprigazarsip he mitpshpndsip of liming esHs iy ppriolbiliggiondde in HI Vv
reverse transtripudiagiormaZol aystals Bith Gopmépanoh shetabserbpricCbfohesgmiionss strain B
(Strain B cont aiménitbred Abacam. TROKILWrdifidditettly tdthdhunibeneg liGiflg dei@nscr i pt ase) ,
Col utm C cont ai ”x%mﬁiﬁlﬁiiﬁﬁgéﬁmf&%é‘ pégéll%t{ﬂe FRﬁ(dz?sI hHbftiofr ﬁﬁg&hﬁ%@ nutation

103N in 111V . t . .D cont inst 5
Strain D (Strai rBIEHPETEONHA POROTERCR YrHiApLoly o Y SIERP! ot ase)

Col umm E cont ai #$Crlred EECHHess galkes sapresant ths anomteShe gampomddeirediths nut at i on
188L in |-11%0r epetecs 60% dnda0ms oespatiage pf thellsfrom the cyopdtagearse d¢ffee ofRC50 agai nst
strain F (Strai nyifus CIHRtRicRSofMtlcahpdait was Sréhsuredlon theVnb RMEERA cdik aMuSkt | Pt ase) ,

rain ' . i we g e |
and Col um © condgiel & P8, Qe fdaiR comtbit@lidh @n(epg:: d?fg%lﬁ%&%ﬁﬂﬁlg' ns
Hi

reverse transcriptase !
di spl ays the pECS8HE Y ﬂ%ﬂeai?]é‘i S0 o Pepelesiniyy 'P—ﬁ{e\‘/&tp,&la“ =) R not
det ermi ned. Tabipdicatjon of the selectivity of the anti-HIV activity of the inhibitor. Wherever results are

25  reported as e.g. pECso or pCCso values, the result is expressed as the negative logarithm

of the result expressed as ECsy or CCsg respectively.

Antiviral spectrum:
Because of the increasing emergence of drug resistant HIV strains, the present

30 compounds were tested for their potency against clinically isolated HIV strains
harboring several mutations. These mutations are associated with resistance to reverse
transcriptase inhibitors and result in viruses that show various degrees of phenotypic
cross-resistance to the currently commercially available drugs such as for instance AZT

and delavirdine.
35

The antiviral activity of the compound of the present invention has been evaluated in the
presence of wild type HIV and HIV mutants bearing mutations at the reverse
transcriptase gene. The activity of the compounds is evaluated using a cellular assay and
the residual activity is expressed in pECs values. Column A contains the pECs, against



Compound I11B AB CDEF G nunber 1876.357.76.55.76.67.0 1.18
8.6 6.7 6.18.06.86.36.77.3 11980575.6605.5526065 15 WO
2004/ 074261 PCTI EP2004/ 050175 -51- Cains 1. A conmpound of formula (1) R

R X N, 4v6Bddrdder Y 1763 YN al a2 ) (4) / Qa N oXipggmp3oos/nso17s

pharmaceutically acceptable addition salt, a quaternary amne or a
stereochem cally isoneric formthereof, wherein -al=a2-a' =a4- represents a
bi val ent radical of formula -CHCH CH=CH (a-1); -N=CH CH=CH (a-2);
-NCH N=CH (a-3); 10 -NCHCH=N- (a-4); -N=N-CH=CH (a-5); -b'-b'-b3-
represents a bivalent radical of formul a9%CH -CH2-CH2- (b-1); nis 0, 1, 2,

g Orl 42 agd Ilnsgs Mgtrama}g Con A aﬁtatéonﬁpél in %I}Y_Irefjer}s% transcrlp e;)aécﬁ the > 15mis

d . 6al kyl car bony‘1°“ta‘E§d‘ %ﬁﬁamf@“aﬁz% @Wb&%&%@ﬁwm 19,% 54 193 gZ\obstu t ut ed
with fornyl, C, 4ateksyrousripise)|Colu@h CRantdins thepf€amgrinatstrain Z(DStramC contains
C, . bal kyl car bonyh@atisa 163N_B 3K yéversetiehscliadsk)y CahainI® Byitains tho sECI0upsag Wi th - C, ;

al kyl oxycar boqyl Ualﬁ@q&aﬁ?nh&gmm ERAUBYC S gfeﬁjﬁt\‘anscjﬁ ) c&?ﬂm%ﬂ kyl

optionall bsti t ut 3 kyl
oD ol konyl ont .%ﬁ%lpﬁ@e ST = (oA ormigg mliaed 8os or cyano,

C2. 6al ky nyl opt i TARIiptEse)s (okmin F geniains ietpHCro ARSI STHHT SRR F@@fﬁ%ﬂs npgtiel ons or
cyano, . 6al kyl22%@ daHBOwyerse traracripaze),| and Cylamo G contdinsahe PR, 3indt strain G

(Strain G contains mutation 106A and 227L in HIV reverse transcriptase),). Column
10  [IB displays the pECs, value against wild type HIV-LAI strain. ND, not determined.

Table 5
Compound | IIIB A B C D E F G
number
1 187 6.3 5 77 |65 |57 66 |70
1.18 8.6 6.7 6.1 8.0 6.8 6.3 6.7 7.3
1.19 8.0 5.7 5.6 6.0 5.5 52 6.0 6.5

15



pol yhal onet hyl , pol yhal onmet hyl thi o, -S(=0 PR6, -NH S(=0, R6, -C(=0 R6,
-NHC(=OH, -C(=O) NHNH2, - NHC(=O) R6,-C(=NH)R6 or a radical of fornmula 1 /NA
(c) A2 wherein each A independently is N, CH or CR6; and 30 A2 is NH, O
S or NR6; X, woo04fdrizes -NH NH, -N=N-, -0-, -C(=0)-, C 4aldsairesbaisorrs CHOH ,
-S-, -S(=0, , -NR13-C(=0-, -C(=0)-NR13-, -X2-C, _aal kanediyl- or
- C, aal kanedi yl - X2-; WD 2004/ 074261 PCT/ EP2004/ 050175 -52 X2 is NR -,
-NH-NH, -NN, -0-, -C(=0)-, -CHOH, -S-, -S(=OP ; R3 is hydrogen, hal o,
G . bal kyl, NR13R14, -C(=0 -NR13R14 -C(=O% R15 - CHEN- NH- C(=0) - R16,
-C(=N-0-R8)-C, 4al kyl, R7 or -X3-R7; or Al-6al kyl substituted with one or
more substi tuenth%%?Ech i ndependent |y selected from hal o, hydroxy, cyano, 5

NROR10, -C(am %f )J%Gal kyl or R7, and in addition to said |ist
of substituents, tRYPYE “'ﬁ rogen atons of said Cl-6al kyl nmay al so be

replaced by a C2.5al kanedi yl thus form ng & Spiro ring;
d - cal kyl oxyd _6al kyl optionall Q’t/i(n ®bne or nore substituents
y “3

each independently selected fr NRORLO, - C(=0O) - NROR 0,
-C(=0 -G _bal kyl or R7; 026a t|t gd wi th one or nore
ecte

substituents each i ndependaﬂt)l y" from hal o, hydroxy, cyano, NRORILO,
-C(=0-NROR 0, -C(=0O-C1. 6al kyI(R)ar R7; . 6al kynyl substituted with one or
nor e substl tuentSN-eﬁmhapmdﬁmemdﬂmdcgptaslehmto&ﬁhltfzqmmﬂnﬁyammedsryndroxy, cyano,

NORQRJ-OC( - Z0)- =G - gmﬁclgmmal e GbimbRboy, |wh@r€m R7 X3 '12 NR -, -NHNH, -NN,
-G . 4al kanedl yl - ﬁ_a a-_('aCIre%éasfrﬁs azbwt%m?%fé :1 kanedl yl, -C(=N-OR)-C
i -4al kanediy |-; w tH-CH¢ Hrg -NH-NH-)?, -N=N-, -0-, -C(:O)-, -S-, -S(=0P;
and wth X2b bei ng-N=N}HiGHFCH-— N=N-,  @2)=0) -, -S—, -S( =OP; R is halo,
hydroxy, G .6al kyl, 2GCibrsgRnyl, C2- @asl) kynyl, C3.7cycl oal kyl, C1. 6al kyl oxy,
20 cyano, nitpo, pollyl'tq.} pfinbal kyI yI hal oCl 4al kyl oxy, -C(=0 -NR 13R14,
Cl. 6al kyl oxycar bonyI —I\FCE | kyl car b % formyl, -NR13R14 or R7; R is
hydr ogen; aryl; al kyl car Cl. 6a| kyl ; Cl1_6al kyl oxycar bonyl ;
G alkyl substi tbuPéHfW'?SPP“T*’cPr‘ pt radica! ofiormla car bonyl , C1. 6al kyl oxycar bonyl
or Gi.6al kyl car bonyCixx@H,-QCL- 6al kyl otyl®@i . 6al kyl car bonyl substituted with 25
Cl. 6al kyl oxycar bpnry| 1, 2,R6r i San@hdad kylta-a’NRIBR1Y, theh npal yikedeaCl4al kyl ;
15 mis0,1,2,3;
qis0,1or2;
pislor2;
R' is hydrogen; aryl; formyl; C,¢alkylcarbonyl; C.salkyl; C)alkyloxycarbonyl; Cygalkyl
substituted with formyl, C,6alkylcarbonyl, C,alkyloxycarbonyl,
20 Cisalkylcarbonyloxy: C.salkyloxyC,.salkylcarbonyl substituted with
Csalkyloxycarbonyl;
each R? independently is hydroxy, halo, C\alkyl optionally substituted with cyano or
with -C(=O)R?, Cs.scycloalkyl, Cy.¢alkenyl optionally substituted with one or more
halogen atoms or cyano, C,¢alkynyl optionally substituted with one or more halogen
25 atoms or cyano, C,.salkyloxycarbonyl, carboxyl, cyano, nitro, NR®*R™,
polyhalomethyl, polyhalomethylthio, -S(=0),R®, -NH-S(=0),R¢, -C(=0)R,
-NHC(=0)H, -C(=O)NHNHS,, -NHC(=0)R®,-C(=NH)R® or a radical of formula
)lAl (©
AZ\A
wherein each A, independently is N, CH or CR®; and
30 A, isNH, O, S or NR%;
X, is -NR®-, -NH-NH-, -N=N-, -O-, -C(=0)-, Cy4alkanediyl, -CHOH-, -S-, -S(=0),,
-NR"-C(=0)-, -C(=0)-NR -, -X,-C,alkanediyl- or —C,alkanediyl-X,-;



R7 is a nmonocyclic, bicyclic or tricyclic saturated, partially saturated or
aromati ¢ carbocycle or a nonocyclic, bicyclic or tricyclic saturated,
partially saturated or aronmatic heterocycle, wherein each of said

car bocycl i oworodagtesocyclic ring systens 30 may opti onalplcy/apeeosdsis t ut ed
with one, two, three, four or five substituents each independently sel ected
from hal o, hydroxy, nercapto, Cl.6al kyl, hydroxyCl. 6al kyl, am noG . lal kyl,
nono or di (G . 6al kyl )am noC _6al kyl, fornyl, CL.6al kyl carbonyl,

C3. 7cycl oal kyl', C1_6al kyl oxy, Cl1_ 6a| kyl o %car bonyl, C, 6al kylthi o, cyano,
nitro, polyhal oG 6alkyl, poI yhal oCl ba yl oxy, ami nocarbonyl,

blcgglcll\ll- (C:} (IjrS) tr ::\yc 1 T&i‘s'sgt?’% %- an -I, al " %@rg S;t 3 m)nocycl Ic;r bocycl e
or a monocyclic, *y ?]?‘,y SRR haloy !:R“ todi\gﬁl y tcg saa"?@@jflur ated or
aromatic heterocycl & Q)ol*?er&('ﬂ‘I Qaﬁs éﬁ Gr‘C?%TRb(%g;B‘PW S%hml*@’c‘é'ﬁ’ocycl icring

systens WO 2004/ 0742&br B&Fﬁ&ﬁlﬁﬁhﬁt&bﬁﬁﬁﬂ%&demsselmyfrgrpﬂmlmrhadrb)y, dyanosubsti t ut ed
with one, twos threﬁmmw(@)miwec@d;mawwaksm@a@hudnﬂom@ﬁ@rwemtIy sel ected

from hal o, hydroxy, @]{‘mq@% ato ygfrg ﬁ%&ylﬂ AQd 4al kyl ,
mono or di (C, 4al kyl

C3. 7cycl oal( kyl , y %’éﬂ gt;% e%? Tyf al’ asr%dn EST (1%{}% Phi o, cyano,
nitro, 5 pol yhal oC ﬂlé)litklwd Wlib@hgl%alowubséfmf#@w@x!}ﬂepen@(lwlﬂm'fRM

-0 -1(=N-O-R8); RBhydsoxipyeinO MRIR"’,CLE-BY)-KRIR ", a0(y0)-Ciasliyl GRIAT-kaenyl RO and R10
each indepenggntly afQinldadyiRQaEor nﬁ)@iﬁl@ﬁtﬁemfs@aeh@ﬂeﬁ&m }eﬁé’d ﬂ‘o)ﬂ Koy ;

C, 4al kyl car bonyl ; al k | 0 Hb 4 CH(NR') or
R , wherein each of h’f‘ﬁ e g a&??ﬁ%ﬁtol gﬁbijEW I?( 9 C‘q"gy h ll onal Iy and
each 10 i ndi vi dual | §Ubgf é“t%du‘ﬁg‘t‘?‘? MOEF %Sf‘%e"&ﬁémd‘i‘de?%"@t?ﬁ@?t? 19 each

i ndependent |y sel echwsitoxy.feyann NRIRF 026-0)-SR’R & H(gPeSyalkyhgrdk’ oxyCl 6a| kyl oxy,
car boxyl , C, aal ky]ioxXyrcq rigmp-, -N=Ny anpC(=0¥, re, -S&BY,3 REAC «ichadlya) onmet hyl
pol yhai onet hykoxy, pg maadm; DLy SRRy, - N SO " e =0 RE,
-NHC(=O H, -C(=0O NH ?ﬁ’ I'g R ; or 15 RO and R 10 nay be
t aken together to for v‘éﬁlk RS t ri vaI ent radi cal of formila
- CHr CHr CH2- CH2-  (d-1) - CHith X@phoio &:ﬁi‘ TR NTD--Op LGP -STri=ep2e. CH2- CHe-
(d-3) - CH2- CH2- S- CH2- CHavith el befipe 2B-NIGHN-OHACRR)2-SGH=012- ( d- 5)
- CH2- CH CH- CH2- R'ds Kxo, hydfokl, Citafiht; Clbkehbl, € guikdny), R .cySoalkyOQalkyid@l Kyl car bonyl ;
C, 4al | yl oxycaggbonyl ¢y fhimt)poMRidel Liky Ppolfididd| dMAoxy, -C(=0)-NRRY,
Ccalkyloxycarbonyl, C,.¢alkylcarbonyl, formyl, -NR"“R" or R”;
R’ is hydrogen; aryl; formyl; C,.salkylcarbonyl; Cy.salkyl; C,.ealkyloxycarbonyl; C,salkyl
substituted with formyl, C,.alkylcarbonyl, C,.¢alkyloxycarbony! or
C,.salkylcarbonyloxy; C;.salkyloxyC).salkylcarbonyl substituted with
25 C\salkyloxycarbonyl;
R®is C,alkyl, NR"R" or polyhaloC alkyl;
Ris 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
30 may optionally be substituted with one, two, three, four or five substituents each
independently selected from halo, hydroxy, mercapto, Ci.¢alkyl, hydroxyC,.salkyl,
aminoC,salkyl, mono or di(C,.¢alkyl)aminoC,salkyl, formyl, C,alkylcarbonyl,
Ci.cycloalkyl, Cyalkyloxy, Cgalkyloxycarbonyl, C,salkylthio, cyano, nitro,
polyhaloC;.alkyl, polyhaloC,.calkyloxy, aminocarbonyl, -CH(=N-O-R®), R™, -X;-R™
35 or R™-C, 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



optionally substituted with Cl4al kyl oxy, cyano, NR13R14 or -C(am -NR13R14;
25 R12 is hydrogen or C,4alkyl; R13 and R 4 each independently are
hydrogen, Het, Cl-6al kyl optionally substituted with cyano or

am nocar bonyb20d7£8d kenyl optionally substituted W th GgA®2604/050175

am nocar bonyl, C2-6al kynyl optionally substituted with cyano or

am nocar bonyl ; R15 is Cl.6al kyl optionally substituted with cyano or
-C(=O-NR 13 R14 ; 30 Rl6 is R or C 1.6alkyl optionally substituted with
cyano or _((=0-NR'R 14; R17, if present, each independently is cyano, halo,
hydr oxy, -C(=0 -NR'R14, Cl-6al kyl opti Oﬁ‘al |y substituted with one or nore

substituents indepe ap(agml%bgamﬁhe Mr%awocmpfom&(m@ubg%eﬁ%}& fr hal o
a

C2- 6al kenyl opti on
i ndependent |y sel dRERSBAPIGHEESAHIRG Y2 WWZB@?MQW °xyé2‘l‘ﬁgyg 1 kynyl 35

optional |y substi tapine@-seltlmaomer difE sy Demino®aalkyl, fremylsCricfigyicpeomient | y sel ect ed
from cyano, - (D)nchHchWGM@lkyldﬂ@,l ®4MMcmMQJr €. sfikdihioldyano, iRké, may al so be

attached to the - Q5. dqub)-gr BONdcRRIRRY;, RL7 is then =0,
=S, =NH, =N- R 5 y e 084 155%}%%,55 E P2004/ 050175 -54 R7, =N-0-R',
NO R7, CH2, = or =CH R15; V\,her ein =CH2 may

optional |y be su%saf‘ilf*uf‘@ﬁ“\ﬂﬁpﬂﬁ’efély&ﬁéydr?ﬁﬁﬂﬂ‘ Y; Gaaliyl; Crelkylgy; Q represents
hydrogen,  CL_6al kyd salkyirbonylp@islkwddxp@boiyh NRYR; -CEOOR RIS QHENRSD o NRORLO;  Z
is CGY, wherein, ﬁz’mreeplre@@.emsaib&ﬂérﬁeem C1. A% fprps, mak aptdnaliCaichdhy | |

C3. 7cycl oal k g r{ﬁXlly bstltLgTd' v@ﬁ’ll y&r%ﬁ@sﬁlgw&zh 19& é?l@é?M sele‘éu\!@-no nitro,
NR'R14, pol yhal o S(=0) PRs,

~NH- S( =O) RS, Nt gt f@ r@ﬁék cﬁi 3{ &%‘*—O)Rs
-NHC(O H, -C(=0) qumg, imino, alom hmlymhom XYYy hqkﬂq)emélthmar yl; or
C2- 6al kenyl opti onSﬂ=D)ﬁR‘suﬁ$-S(=D)bRédC(— wNHﬁ(w -GEORFNHRAl 0 at Ons:

C2- 6al kynyl opt| onghbyecgwbe eRl; vy t h one ore nore hal o atons; C - 6al kyl

substituted % t thaX@ﬁ@ ‘g—g K_L&)))fm a b%{@%lllt o} i Vﬁ&l@lqa’]ltal foomﬁnyl
‘6

substituted wth o eﬂ’é stituents each
i ndependent |y selected f ydr oxy, capto, C1.6al kyl,
hydr oxyC, , al kyl, G 15CRE ey HEEHRIGH Ol . 6812y car bonyl, C3_, cycl oal kyl |
C, 4al kyl oxy, G . 6al kyl oxgﬂa@MﬁH;-CEI, 4al kyl(ﬁhb 0, cyano, nitro,
pol yhal oCl1. 6al kyl , pol yhehp€h,-Sehkyhoxy, - @=p)-NR'R14, R or -X3-R Het is
a nonocycli c,,bi cycl icQ H}-(EH,QMQL bﬁ éﬁt ur ag(gq parti al I y saturated or
aromatic het erocycl e, ﬁ%r@_ﬁ sai 6ﬁr bocyclic or heterocyclic ring
systens may 20 optional fituted Wt one, two, three, four or five
substituents each i ndep&RtdftiGy-Cl&T@tt ed fr@m hal o, hydroxy, mercapto,
C1. 6al kyl , hydr oRY Gcykab;Cylalkylcarbonyl; C).alkyloxycarbonyl; -C(=0)-NR"*R™; or C\.alky!
optionally substituted with C,.,alkyloxy, cyano, NR"R™ or -C(=0)-NRPR™;
25  R'?is hydrogen or C,.alkyl;

R and R™ each independently are hydrogen, Het, C,alkyl optionally substituted with
cyano or aminocarbonyl, C,alkenyl optionally substituted with cyano or
aminocarbonyl, Cxsalkynyl optionally substituted with cyano or aminocarbonyl;

R is C ¢alkyl optionally substituted with cyano or -C(=0)-NRP*R™,

30  R'isR7or Cgalky! optionally substituted with cyano or -C(=0)-NR"*R'*;

RY, if present, each independently is cyano, halo, hydroxy, -C(=0)-NR"*R", C, salkyl
optionally substituted with one or more substituents independently selected from
cyano, -C(=0)-NR"R" or halo; C.¢alkeny! optionally substituted with one or more
substituents independently selected from cyano, -C(=0)-NR'*R" or halo; C,alkynyl

35 optionally substituted with one or more substituents independently selected from
cyano, -C(=0)-NR”R" or halo; and, where possible, R’ may also be attached to the
-b'-b*-b’- moiety by a double bond whereby R'” is then =0, =S, =NH, =N-R", =N-



am noC, . 6al kyl, nono or di (C, aal kyl )am noCl. 6al kyl, formyl,

Ci 4al kyl carbonyl, C3-7cycloal kyl, C1. bal kyl oxy, G . 6al kyl oxycar bonyl

Cl. 6al kyl t hi o, cyano, nitro, polyhal oC _6al kyl, polyhal oG . 6al kyl oxy,

- C(anm) - NRL3yHa6ba/074e =N- O- R8) . 25 2. A conpound accor di pgTiep20k/aesoinsl wherein
one or nore of the followng Iimtations (a) - (v) apply. (a) -a =a2-a3=a4-
represents a bivalent radical of fornmula -CH=CH CH=CH (a-1); 30 (b) nis
0, 1, 2, 3; (c¢) mis O, 1 or 2; (d R is hydrogen; fornyl;

g , al kyl carbonyl ; C, dal kyl; G -6al kyl oxycgr bonyl; C, .6al kyl carbonyl,

C, . al kyl oxycarbonyl ; (e) each R |ndepen ntly is hydroxy, halo, Cl.6alkyl

optional ly substi tkmgld_dcgklt hnCyRNechl, _Cﬁ@( @(N@R%%ﬁ;i@?&)e@hqai kyl ,

C2. 6al kenyl option on atons or cyano,
C2. 6al kynyl opti Onﬁqgn%g&a?'?plﬂtona y esu?]sh gwghcyano l? OX){ 11189 Qr

At Q or cyano,
C, . 6al kyl oxycar b&f?ﬂ’ese’?é‘dw%&e?i Crslkyh o, P?h"W’SI 6315% FI(TO) Nﬁoﬁo(@l N%Eﬁiyl )amyno
di (C, . 6al kyl ) am &ds C-§omytreib,oet hyl , pol yhal onet hyl t hi o, WD 2004/ 074261
PCT/ EP2004] 05@175’reprééﬁﬁ(yﬁ@fﬁﬁ@droxwh&l@Cm@(ﬁ%ucycl@k?gﬂﬁlkyloﬂwc( =OH,
- C(=0) NHNH2, - NHC( @) ‘ﬁ‘géa Igg,b G, Oal%(égggﬁﬁ QEJ%eﬁmyl (c) A2-A

wherei n each A |nd Q&QQZQ%EE:}_QSO;N% (f)

X, is NR5-, -NH NH‘-’° R‘E‘RPY ox (B°‘Yha io, -5
-S(=OP , -NR'- q*@#SOz-@e@*@yle%C Q%O)Rafm%eﬁl HG(=O)NHNH,, -

or - Cl4al kanedi yl - XBHC(=00R", X2=0)SNHENR®, -C(—NH)R k) or B3alkenyhyptisrelyesobstifuml 0, C
1.6al kyl, NR'BL4, wii e DRe B stoms; O(=0) - RL5, -X3-R; 10 Cl. 6al kyl

substituted with o N& rrg{l&@usg%%{ey&m ]%%ehglgg!gﬁpdent ly selected from

cyano, R or - 0“ uted W’'th one or nore

substituents each é‘l‘?@f&ﬁfdl‘vth%%“% "é‘ﬂ? ‘F? @?ﬁ hal 0, cyano or -C(=0)-NR RL0
or R ; or C2-6alklinptenyd otpbenyt ybstitptediwitihonsfwo,diregyfoneor Siybwbstitugetheash each
i ndependently sel gdpederdtly odlactedfram haley Aydroxy,Gier@pte, RaRYDhydroxy€  sallkdBC(i1 ) X3 i s

NRS5-, -NI-1-Ng, - IJR‘@-c 9{ rc§bd'h’ 1, €:Scybigdigy, Ch&ﬂﬁl%}’cmﬁw&%}ﬁm
C2. 6al kenyl, C2 6 @ _6al kyl ,
poi yhal o, - bal kyl o W?fég %m %ﬁ%ﬁx& 5 B0 PcE el RELHRRRE Oal kv

Het is a monocyclic, bicyclic or tricyclic saturated, partially saturated or aromatic
heterocycle, wherein each of said carbocyclic or heterocyclic ring systems may
20 optionally be substituted with one, two, three, four or five substituents each
independently selected from halo, hydroxy, mercapto, Ci.salkyl, hydroxyC,salkyl,
aminoC,alkyl, mono or di(C,salkyl)aminoC;salkyl, formyl, C,galkylcarbonyl,
Ciscycloalkyl, Cisalkyloxy, Cigalkyloxycarbonyl, Cy.salkylthio, cyano, nitro,

polyhaloC)_salkyl, polyhaloC, calkyloxy, -C(=0)-NR ""R", -CH(=N-O-R%).
25

2. A compound according to claim 1 wherein one or more of the following limitations
(a)- (v) apply
(a) -a'=a*-a’=a’- represents a bivalent radical of formula
~-CH=CH-CH=CH- (a-1);
30 (bynis0,1,2,3;
(¢c)mis0, 1 or2;
(d) R' is hydrogen; formyl; Calkylcarbonyl; C,.galkyl; C,salkyloxycarbonyl;
Cisalkylcarbonyl, C,4alkyloxycarbonyl;
(e) each R? independently is hydroxy, halo, Cy.salkyl optionally substituted with cyano or
35 -C(=O)R’, Cs.scycloalkyl, Ca.calkenyl optionally substituted with one or more
halogen atoms or cyano, C,.salkynyl optionally substituted with one or more halogen
atoms or cyano, C,.galkyloxycarbonyl, carboxyl, cyano, nitro, amino,
mono(C .salkyl)amino, di(Ci.salkyl)amino, polyhalomethyl, polyhalomethylthio,



G . 6al kyl carbonyl, fornyl, -NR'Rld or R; (k) R5 is hydrogen; fonnyl;
Cl. 6al kyl carbonyl ; Cl1.6al kyl or C,.6al kyl oxycarbonyl; 20 (1) R6is C
-4al kyl, NR'R' or polyhal oC 1.4alkyl; (m R is a nonoc cI ic or bicyclic,
partial ly 4 3p4¢7 égﬁ lor aromatic carbocycle or a monocyEfTEPBMHIEclic,
partially saturated or aromatic heterocycle, wherein each of said
carbocyclic or heterocyclic ring systens nay optionally be substituted with
one, two or three substituents each independently selected from hal o,
hydr oxy, nercapto, 25 G .6al kyI hydroxys(-)’ 6al kyl , am noCl. 6al kyl ,
G . bal kyl carbonyl, C, 4aji ]\){Hoxy Kyl ox?/car bonyl Cl. 6al kyl t hi o, cyano,
nitro, polyhal oC, -§&P 'ﬁﬁl%ar‘ato)%amg =~ -6FOMENEe ar bonyl : (n) RS is
hydr ogen, C1_4al kyNHGFQRVCCWIOKytaded)forﬁlulaand R 10 each |ndependently are
hydr ogen; C1.6al kyl; C1.6al kyl oxy; 4al kyl car bonyl or
Ci bal kyl oxycar bonyl ; (p) R' and R eag jmdefendent |y are hydrogen or
Cl.6alkyl; (g) R5is . 6al kyI opt| on%TrA(y substl tuted with cyano or

-C(=0O -NR13 R14; (r) R 7.i,s.cgyano hy.ds o -C(=0)-NR13 R14, Cl1.6al kyl
optionally substi t‘ﬂ{e@ﬁ’e@ﬁht‘qh ﬁ‘gly Xﬂl 3R 4 or halo: C2.6al kenyl
optional Iy substituted wi Phisd¥aAcS GNR; 35 C(=0) - NR'R1A; C2_6al kynyl
optional | y subst ftXitieeNRY, tNH-Wig A-161 -0-,CCE0)~ CiRAEnRIy, -6HAH-, vheBeOpossi bl e, R

may al so be attached.N*-££6)-; L=h3m3 -prmar@gedg,y -0 Qukhe&tiyyR-2004/ 074261
PCT/ EP2004/ 05017 ng wher eby Ris then =0, =S, =NH, =N R15, =N-R
2“‘ St

o onth g Py o) YRR Cwﬁ% Lot R wherein - G2

may opti onal I y b
represents hyelr ogenCi-@lkylGabskiipied with qRORIore %'bs(ntu)m'—‘*realﬂeweé@émlss fd‘i ogen,

hydr oxy, hal o, Cl. 6dbkyyano, R oSa(FOJNRB!?; Cgyatkany] subitituted withleteRr tpre

pol yhal omet hyl oxy, hshuReR =428 indepdhderntyReldclel frdm hiaREAD ¥l LOPNNR®Y2; or Y is

C, . bal kyl substiut el ) i Gy Rka Wl fhe o%%%u%ﬁmes Aecleersdhaphenyl or

phenyl substituted R uents eac ependent |y
sel ected from hal o, S‘H’iﬁff’ Qg)halﬁé?“@%t 5t69) ERRGeﬂ Ryl , hydroxyC,.6alkyl, Cl. 10
6al kyl NR' R14,15 C, (%liskyNRearigbht; Nr{‘l G-Q-Rf;rﬁoxy, C, - 6al kyl oxycar bonyl ,

Cl, 6al kyl thi o, cgertds hahj kiydoxy, ol ekenyl, &h leydnyl, BodalkhiatydGandeitrk y | oxy,

-C(=0 -NR'R14, R orpolyﬁslo—cﬁamyl(ﬁb)yh alk§loy, ra@%qy;cmmcp;almb@y@ﬂohﬂ partially
saturated or aromat 'CCakﬁlBSbo(R t%m‘&l’ QI}Z'I%MEI 7, each of said carbocyclic or
heterocyclic rin onal é substjtuted wth one, two or

three substit ueng‘é e‘é@ﬁ“qg @[’]cf%fﬂkl"@a’@& oy erlomlilarsavemtyr oxy, 15
mercapto, C, 2Bal (A8’ s Gyaivh . g=oldloC a@lfvhoC, . 6al kyl, C, . 6al kyl car bonyl ,
C, . 6al kyl oxy,  Gim)®&ais léyi'loﬁocycllabrb@dywc, paftidllyGatulayd blhlrdmatm:gaﬂ)ﬂ@ple Bid ro,
pol yhal oC, . 6al kyl ,monocyclic or bicyelic, partially saturated or aromatic heterocycle, wherein each of
said carbocyclic or heterocyclic ring systems may optionally be substituted with one,
two or three substituents each independently selected from halo, hydroxy, mercapto,
25 C.salkyl, hydroxyC,.salkyl, aminoC,.alkyl, C).ealkylcarbonyl, C,salkyloxy,
Cisalkyloxycarbonyl, Cj.¢alkylthio, cyano, nitro, polyhaloC,.salkyl,
polyhaloC,_salkyloxy or aminocarbonyl;
(n) R?is hydrogen, C,_alkyl or arylC, _alkyl;
(0) R’ and R'? each independently are hydrogen; C,alkyl; Cy_salkyloxy;
30 C,salkylcarbonyl or C,alkyloxycarbonyi;
(p) R"™ and R" each independently are hydrogen or Cy.alkyl;
(@) R" is C).salkyl optionally substituted with cyano or -C(=0)-NR "R,
(1) R' is cyano, halo, hydroxy, -C(=0)-NR"*R"™, C,alkyl optionally substituted with
cyano, -C(=0)-NR"*R" or halo; C,¢alkeny! optionally substituted with cyano or -
35 C(=0)-NR"R™; Ca.salkynyl optionally substituted with cyano or -C(=0)-NR*R"*;
and, where possible, R'” may also be attached to the -b'-b*-b’- moiety by a double



pol yhal oC, . 6al kyl oxy. 3. A conpound according to claim2 wherein all of the
limtations (a) - (v) apply. 20 4. A conpound according to claiml| wherein
one or nore of the following Ilimtations (a') - (v') apply : (a")

-a' =a’' -- a' yaghook/pREASENts a bivalent radical of fornul apcEbpbibseiis CH=-CH
(a-1); (b') nis | or 2; (c') mis | or 2; (d) R is hydrogen; Cl.6alkyl;
(e') each R2 independently is hydroxy, halo, Cl-6alkyl optionally
substituted with cyano 30 or -C(=0O R6, C2 6al kenyl optionally substituted
wi th cyano, C2.6al kynyl optionally substituted with cyano,

C, . 6al kyl oxycar bonyl , carboxyl, cyano, n%ro, am no, nmono( G . 6a| kyl ) am no,

di (G _6al kyl) am NGy, ¢ ie=h) PRR4 eanFfé{ ﬁpﬁ s <Q(10) Reo.rs b -@LK
- O( =0 NHNH2, - NHC(Z L LAk orrml Afz A 35
wherein each A in @%8& BH)I d&fﬂcﬁ%ﬁreﬂﬁﬁh '8ayn°8 gn two Ai are
N, A2 is NH, O, subfﬁmmmmwozb@@mm%@opcm EP2004/050175 -57 (5) Xl is
NR -, -NH NH, - () Qirepresedts hydr€e) Cralk@loANRRRIRedi vyl , - CHOH, - NR13- C(=O)-

- C(am - NRL3- , 5- myﬂeﬁs’é&ek@ﬂﬁmgyd hycﬂ*fx m%/mdﬂ@neq;amho,&xcyar(ognn}o NBPR® NR -, -0-;

(h") R3 is hydr og @,L z%;flkm%&&?lﬁ(ﬂ”%ﬁ;ré&ls C(O) R13

-X3-R7; 5 CI-6aI te th" o tuehts each
independently sel € t‘%lﬁ’lijs 'B’rtﬁ'zi gﬁ)’ BG) - NRORLO; C2. 6al keny!
substituted w th dwendis phenykor p@ldﬁhstttu}edrw@ OGQ(EWP qfrﬂd@ﬁéhﬁmtsle%hsel ected from
hal o, cyano or - C(imdehendinfRERtedffom Hald, Hyarokyy myrcapsa) Bsdalkyl) Hydrdxy @ dalkyloTye or nor e

substi t uent s jgach ﬁhlwd@nklkylca%hﬁ@‘ﬁﬂwlpgf IR Cﬂl)%ar&b{ﬂ@-salky@ﬁo-q NROR ; 10

i X3 is AlRS-or- . | kkenyl ,
(CZ %Sal kynyl, CI1. 6acly?<"°1’3xy o%hafOE %'rlflpf’l?'hay i OTGX”[I% Y
Ci 6al kyl oxycar bofyHet ‘Selm‘%{‘P‘R/ﬁlfcd’éP‘B’ﬁ\'fyPa’t'a‘Fyoﬁa ed ot JNgafig fetefocycle. phreipy g
hydr ogen; C1- 6al kysash of bid cafécyilis otheteraaydkig ting smerr(smay offipnally bestibfed t he specific
nmonocycl i c or bi cyithioge, typadritire!shbgtitSents edch indéebemdentBrseleaddifiom halayHparexycl es or
monocyclic orsbi CYrEJréaﬁto, (B%Jlﬁyil,ﬂ}dréﬁy@.%l&f, %ﬁ&t.%kﬁtﬁ?ﬁﬁ}lk&mﬁﬁtcﬁm&%@,eS
C\.salkyloxycarbonyl, C,.salkylthio, cyano, nitro, polyhaloC,_salkyl,
polyhaloC.¢alkyloxy.

3. A compound according to claim 2 wherein all of the limitations (a) - (v) apply.

4. A compound according to claim 1 wherein one or more of the following limitations
(") - (v’) apply :

(2’) -a'=a*a’=a’- represents a bivalent radical of formula
25 -CH=CH-CH=CH- (a-1);
(bInis1or2;
(¢’ )mislor2;
(@) R' is hydrogen; C;.¢alkyl;
(") each R? independently is hydroxy, halo, C,.salkyl optionally substituted with cyano
30 or -C(=0)RS, C,.salkenyl optionally substituted with cyano, C;.calkynyl optionally
substituted with cyano, C,.salkyloxycarbonyl, carboxyl, cyano, nitro, amino,
mono(C.salkyl)amino, di(C).¢alkyl)amino, -S(=0),R°®, -NH-S(=0),R®, -C(=O)R®,
-NHC(=O)H, -C(=0)NHNH,, -NHC(=0)R®,-C(=NH)R® or a radical of formula
=A|

©
I
\,({“
35 wherein each A, independently is N, CH or CR®; and no more than two A, are N;

A;isNH, O, S or NR%



specifically nmentioned in this specification, wherein each of said
carbocyclic or heterocyclic ring systens may optionally be substituted with
one, two or three substituents each independently selected from hal o,

hydr oxy, ne¥emeieudd _6al kyl, 20 hydroxyd 4al kyl, am nogdresiosdéso17s

C _6al kyl carbonyl, G .6al kyl oxy, G .6al kyl oxycarbonyl, G .6al kylthio,

cyano, nitro, polyhal oCl. 6al kyl, polyhal oC, . 6al kyl oxy or am nocar bonyl ;

(n") Rs is hydrogen or C,4alkyl; (0') RO and R 1 each independently are
hydrogen or Cl.6alkyl; 25 (p') R' and Rld each independently are hydrogen
orCl. 6al kyl; (q' ) R15 is C 1- 6a|ky| optlﬁhally substltuted wi th cyano or

-C(=0 - NR13R 4, X 91=N oJC drd,”&)k edi F_\’NﬁiaA Cl. 6al kyl
optionally substl é é“ enyI optionally
substituted with cy ﬁ Do (_@(' %ﬁ il optionally
substituted wit h(gCN(al‘fO'NB’I" - O) NR13R14: and. 30 V\/nere p055| ble, RL7 may

al so be att ached(ht)®?isthgdredsh, hhiB,-Ch&lkyl;TNR'éR’ﬁ/ @(yO;&NHBRl'b,I e=opRY, —XatRér eby R17 is
then =0, =NH, §=N-R" CH; ngstltut% Vittne orthb Q.rbﬁ?uents*gha?mde er@kﬁ'tl eFded NR13R10

=CH R7, or =CH R15; a% 754 %Igptcl (mg,k ) ted d with cyano;
(s") Q represents hy eri or e resents
hydr ogen, hydr oxy, ﬁ'ﬁﬂstﬁ“eméleach de“t'(’iiel?%fpﬁ P 5%9 cyaB afnS Oﬁ H‘;ﬁlg R13R14,

pol yhal onet hyl oxy, Q&qlkmsumtutedwﬂhmm@! M@Fltlrsafﬁe@hylﬁ9pel@@tlb<l(s¢@)62 (u') aryl
i s phenyl or phenyl fismbab,icyab,ed=0)-NR°Rdhe, two or three substituents each
i ndependent | yo sefi¢gt gdngrom-hal o, hydroxy, C -6alkyl, hydr oxyCI 4al kyl, C _

WO 2004/ 074261 P {{}EPg%O4 ‘TXKJc]]fHIL.k?'I égaIQenHké” ﬁlg'plaoé]salkyagx, 6a| k | oxy,

Cl. 6al kyl oxycarb Ky g/oél R14; (v') Het
is a monocyclic or bf (C9ENFCR Gy gryes; ﬁt%ﬁ'ﬁyécarbwl Brebe Rhet erocycl e,
specifically rrentkf)dﬁﬁdlydrogen,lﬂusallqlpem fication, wherein each of said

het erocyclic rin@)R5is€yskgns nmay optionally be substituted with one, two or

three substityengs, mym&%&m%ﬁ&c cli€ & ar%dpa&amme@mamlr;ﬁpxy, mer capt o,
Cl. 6al | cyl, hydr ox

G . 6al kyl oxy, ggs or é%?#l%% Iopblc(yj%hcb%aft‘gy){ s[a}%lraked 01'6 arclm aXlC ﬁe?er?co néé

pol yhal oC, . 6al kyI SP"F? lc‘i}lbiéﬂe@@edﬂh ‘Rfﬂeﬁg&‘?tm“l‘(ﬁheffm each o 54 ﬁfyél’fé’br ding to claim
4 wherein all of tHaerokyctié firgtsystems mémopyionally ke shbstioted with e, tio eolrpound accor di ng
to claim1 wherei nugiRed eadiiidepeddentyieledtédl toRVHaldthylitoky, erlcdpfN6 calkd”) - (V")

3pP1y:, 15 (20 - 2 on PRl ao RRISRAN Suichbifpl ENbiias) cal of Tormul a

1salkyloxycarbonyl, C salkylthio, cyano, nitro, polyhaloC,.salkyl,
polyhaloC,_salkyloxy or aminocarbonyl;
(n*) R® is hydrogen or C, alkyl;
(0’) R” and R'® each independently are hydrogen or Cy.alkyl;
25  (p’) R"™and R" each independently are hydrogen or C,.salkyl;

(q") R¥ is C.¢alkyl optionally substituted with cyano or -C(=0)-NR"”R™;

(") R" is cyano, halo, hydroxy, -C(=0)-NR"*R"™, C,alky! optionally substituted with
cyano, -C(=0)-NR"*R"; C, calkenyl optionally substituted with cyano or -C(=O)-
NR'®R"™; C,.salkynyl optionally substituted with cyano or -C(=0)-NR'*R'"; and,

30 where possible, R'” may also be attached to the -b'-b-b*- moiety by a double bond
whereby R'7 is then =0, =NH, =N-R", =N-R’, =N-O-R", =N-O-R’, =CH,,
=CH-C(=0)-NR"R" , =CH-R’, or =CH-R"?; wherein =CH, may optionally be
substituted with cyano;

(s”) Q represents hydrogen or C,alkyl or -NR’R'®;

35  (t") Y represents hydrogen, hydroxy, halo, Calkyl, Cyalkyloxy, cyano, nitro, NR'*R™,

polyhalomethyloxy, -NH-SO,-R?, -NH-S0,-(C/4alkanediyl)-CO-N(R?),;

(v’) aryl is pheny! or phenyl substituted with one, two or three substituents each

independently selected from halo, hydroxy, C,.salkyl, hydroxyC,salkyl, C,.



(b")nis 1; (c") inis 1, (d") R is hydrogen; nethyl; 20 (e") R is halo,
C . 6al kyl optionally substituted with cyano, C2.6al kenyl optionally
substituted with cyano, Cz.6al kynyl optionally substituted with cyano,

G . 6al kyl ogxcasdameh . carboxyl, cyano, am no, nono(C _6gtkipeisenos

di (CL. 6al kyl )am no; (1") X, is -NR -, -0-, -NR13-C(=0)-, -C(=0O-NR13-; 25
(h") R3 is hydrogen, halo, G .6alkyl, NR'R14, -C(=0O-NR'R14, -C(=0-R";

Q 6al kyl substituted with cyano; C24al kenyl substituted with cyano; or
C2. 6al kynyl substituted with cyano; (j" R4 i s hal o, hydroxy, G . 6alkyl,

C2. 6al kenyl , C2_6al kynyl Cl 6al kyI oxy, - ni tro - C( =0) - NR13R 4

-NR R 4; 30(k") the specific
nmonocyclic or bi c? ic‘sﬂl% E’P?xy’ Aﬁﬂ!&@’{" déngjl’(}"6 crgtffqbocycl es or
nmonocyclic or bi cy I"tl ally saturated or ar omatl c heterocycles

specifically mer¥) Hﬂeﬂa mwwmlmsor@pwﬁpmﬁlv Fayatedgn enomptis heterotyclef sai d
carbocyclic or hejeeifieutly mkeitioned iimthis pycfioation, wirieinepdhiopsail Hetgrobyelicsinpgst i t uted with

one, two or tqireeggd éﬁgﬁ@ﬁﬂﬁﬂ@@%@a wlapﬁ@ewd&nﬁrwsu&%{uaﬁ;ﬁaa f rom hal o,
1)

hydr oxy, nercapto, n
Clyaal kzl car bons I r&epeg S\éledted é%gfalgﬁ&’% merc r%’émﬁl %y%lxyg'éflé A t hi o cyano,

nitro, polyhal oC, a@ﬁ‘P‘RW éxg? ikypxygastond Gy
2004/ 074261 PCT/ E@%@M@B@bﬁ&cm@@kp((llrhal))C:de}ilcsiyhydrogen or C - 4a| kyI (o")
R7 and R10 are hydrogen; (p") R13 and R14 are hydrogen; (q") R15 is C

1. 6al kyl optien rLalel) :
2 ¢(=0) - NR13RIi(?1 afjd%mﬁ ﬁédc%dﬁ;‘%"%g%gf"{“e Pz |ltoﬁ¥1é{:l %“W%yiﬁ‘m& ~0)- NR13R14

; C2.6al kenyl optionally substituted with cyano or =0 - NR13R14;

C24al kynyl opti oﬁwéwpwp%%@fqr@a&teéawltwerewﬁroora}oreOé(he}” 'PJR"&'IE’RE?HQ"Sand wher e
possi bl e, R17 nug”)alWpapblg: att ached to the -b' -b2-b3- noiety by a doubl e bond
whereby R17 is then =0, NH, =N-R16, =N-R, =N-0-R15, =N-O R, =CH2,

=CH (=0 - 19 NF@’%RA]AaZ =7 ﬁe&ts?ﬁwa‘]’e%aﬂa?off&@ﬁlge' n =CH2 may opti Onal l'y be

substituted vvlth cy. repr nts hydrogen or -NRR1; (t") Y
represents hydro e)n &;ﬂ%[r Ii @ﬁ?%l kyl , C1.6al kyl oxy, cyano, NR13R14,
nis

hal o

(c”) mis I;

(d”) R' is hydrogen; methy];

20  (e”) R%is halo, Cyalkyl optionally substituted with cyano, Ca.¢alkenyl optionally
substituted with cyano, Cyealkynyl optionally substituted with cyano,
Ci.salkyloxycarbonyl, carboxyl, cyano, amino, mono(C,.calkyl)amino,
di(C.salkyl)amino;

(f") X, is =NR’-, -O-, -NR"-C(=0)-, -C(=0)-NR -,

25  (h”) R?is hydrogen, halo, C,.calkyl, NR""R", -C(=0)-NR"*R", -C(=0)-R"; C,.alkyl
substituted with cyano; C;¢alkenyl substituted with cyano; or Caealkynyl
substituted with cyano;

i R? is halo, hydroxy, C¢alkyl, Casalkenyl, C;¢alkynyl, C;.¢alkyloxy, cyano, nitro,

-C(=O)-NR'3R”, _NRPR™:

30 (k") R®is hydrogen; C)salkyl;

(m”) R is any of the specific monocyclic or bicyclic, partially saturated or aromatic
carbocycles or monocyclic or bicyclic, partially saturated or aromatic heterocycles
specifically mentioned in this specification, wherein each of said carbocyclic or
heterocyclic ring systems may optionally be substituted with one, two or three

35 substituents each independently selected from halo, hydroxy, mercapto, C,alkyl,
hydroxyC,.alkyl, aminoC,.calkyl, Ci¢alkylcarbonyl, C,salkyloxy,
C.¢alkyloxycarbonyl, C,.¢alkylthio, cyano, nitro, polyhaloC,salkyl,
polyhaloC, salkyloxy or aminocarbonyl;



-NH S2- R, -NH SO2- (d aal kanedi yl )-CO- N(RB) 2; 15 (u") aryl is phenyl or
phenyl substituted with one, two or three substituents each independently
sel ected from hal o, hydroxy, Cl.6alkyl, Cl. al kyloxy, Cl.6alkylthio, cyano,
nitro; (v"wdbsdrazéd nonocyclic or bicyclic, partially pet/epmiedos aromatic
het erocycl e, specifically nmentioned in this specification, wherein each of
said heterocyclic ring 20 systens nay optionally be substituted with one,
two or three substituents each independently sel ected from hal o, hydroxy,
mercapto, G . alkyl, hydroxyC, -6al kyl, am nod .6al kyl, G .6alkylcarbonyl,

G 4al kyl oxy, G .6al kyl oxycarbonyl, O -6atkyltlirio, cyano, nitro,

pol yhal oG . 6al kyl s wpal - 6, yl oxy. 25 7. A conpound according to claim
6 wherein all Iidﬁl)th?ih%%gée?&S“@ly(tv") apply. 8. A conpound of formula (1)
as clained in cl@)f29R" arelydioesise as a nedicine. 9. Use of a conpound of
fornula (1) as ciPaiRfeddRAashedregen;1 - 7 in the manufacture of a 30

medi cament for tgQe KiTieal e bptdhallp subpitiddanthsyaaé; an i nfectious disease. 10. A

phar maceutical coyROS{ éyb:%n-cféﬁiﬁfﬂ‘ﬁé““@uﬁgh o H‘.ﬁ&ﬁdt%%ﬂ@%@"C(@f)ya conpound
of fornula (1) as Gla ned 1n'cl.aim 1. . an (D ar nE 4 Gal 'y ‘acceptabl e
carrier. 35 11. A'prdee @g]‘%‘?mBWé‘f)'&]ﬂ}Hﬁ%:;ﬁ‘f@ ﬂ@ﬂi%% aimed in claim 10
conpri si ng mi xi ng G+rikyny erfisealin srbg Ut it ayago ori-$=H-NR Rhendaereer . WO

2004/ 074261 PCT/ ER26bK/ K50dy74s0 be BRcHE@to i -prtdtt atoietyyp doubletbond(vdiprey conpound
of formula (1) as rdligiheeeh, ERHCHARAE-NLRE =N-0-RPIEN-OR), =anQtbgic@myi ret rovi ral
conpound as comiy o] r at gy | & Or sequenti al
use in the t?%at @rﬁiﬁgr’ Eﬁ%h‘& gg%ggerﬂ%zﬁggﬁ td?)a!rllly béﬁ%\iﬁlﬁi@gﬁocess for
preparing a conpoi®®of fornula (1) as clained in claim 1 - 7,
characterized i nDKaepPrgsants hydropesepa MR'BY: fornula (a-1) is reacted with a
reagent (a-2): (@) ¥)represkRs hydrbgehchyRexyalo, TrxalkyR3C (dRyloxy, byand, ARPRY/ P i X1 | --
i\ T1~al (Ra)m (RRh-g0,&8 -Sr-s¥, W MiBediyh-cbN®HZN Q (a-3) R

15  (u”) aryl is pheny! or phenyl substituted with one, two or three substituents each

independently selected from halo, hydroxy, Ci.salkyl, C;¢alkyloxy, Ci.salkylthio,
cyano, nitro;
(v”) Het is a monocyclic or bicyclic, partially saturated or aromatic heterocycle,

specifically mentioned in this specification, wherein each of said heterocyclic ring
20 systems may optionally be substituted with one, two or three substituents each

independently selected from halo, hydroxy, mercapto, C,salkyl, hydroxyC,.salkyl,

aminoC,.alkyl, Calkylcarbonyl, C,salkyloxy, Cisalkyloxycarbonyl, C;salkylthio,

cyano, nitro, polyhaloC,.salkyl, polyhaloC,.salkyloxy.

25 7. A compound according to claim 6 wherein all limitations (a") - (v*) apply.

8. A compound of formula (I) as claimed in claims 1 - 7 for use as a medicine.

9. Use of a compound of formula (I) as claimed in claims 1 -7 in the manufacture of a
30 medicament for the treatment or prophylaxis of an infectious disease.

10. A pharmaceutical composition comprising (a) an effective amount of a compound of
formula (I) as claimed in claim 1, and (b) pharmaceutically acceptable carrier.

35 11. A process for preparing a composition as claimed in claim 10 comprising mixing the
compound of formula (1) with the carrier.
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5 13. A process for preparing a compound of formula (I) as claimed in claims 1 - 7,

characterized in that
(2) an indane of formula (a-1) is reacted with a reagent (a-2):
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10 The substituents have the meanings specified in claims 1-7, W, is a leaving group and

X is a hetero atom; or

(b) reacting a starting material (a-10) by reaction with an amino substituted aromatic
compound (a-11) in an arylation type of reaction:
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and wherein the arylindane (a-10) is obtainable by reacting an indane of formula (a-1)
with a pyrimidine (a-9) wherein the substituents have the meanings specified in claims 1-
5 7,and W, is a leaving group and X, is a hetero atom;

(c) and if desired converting the compounds of formula (I) into each other by a suitable
conversion reaction;

10 (d) and if further desired preparing a a pharmaceutically acceptable addition salt, a
quaternary amine thereof; or a stereochemically isomeric form thereof.
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