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The present invention relates to indolylnmaleimde derivatives, process for
their production and pharmaceutical conpositions containing thenp?@ﬁtﬁm5
particularly the present invention provides a conpound of formula

O RA Rp Ra wherein Ra is H, Cl4al kyl; or Cl.4alkyl substituted by OH, .-
NH2, NHC1.4alkyI or N(di CI-4aIkyI)2 1-Rb is H or Cl.4alkyl; Ris a radical
of formula (a % éﬁé & é RZ R 61-f~~-R Rs R4 R7 (a) (b)
(c) 9INROL® LEIN("Dﬁﬁ NATHVERLAS BOKELN INARE RINERTORSR a  (d) (e) (f)
wherei'n each of RlL, R4, R7, Re, R11 and R14 is OH, SH a heterocyclic

resi due; NR16Rn wherein each of R16 and R17, independently, is H:or

Cl_4al kyl or R16 and R17 formtogether with the nitrogen atomtq which they
are bound a heterocyclic residue; or a radical of fornmula a -X-R -Y (a)
wherein X is a direct bond, 0, S or NR16 wherein R16 is H or Cldal kyl,

| MAY -2
2I%e present invention relates to indolylmaleimide derivatives, process for their productlon .

and pharmaceutlcal compositions containing them.

More particularly the present invention provides a compound of formula |

wherein

Ra is H; Cy.qalkyl; or Cy.salkyl substituted by OH, NH,, NHC.salkyl or N(di-Cialkyl),;
Ry is H; or Cysalkyl;

R is a radical of formula (a), (b), (c), (d), {e) or {f)

whérein
each of Ry, Ry, Rz, Rs, Riyand Ry, is OH; SH; a heterocyclic residue; NR1gR17 wherein each
of Rysand Ry7, independently,is H or Cyalkyl or Ry and Ry7 form together with the
nitrogen atom to which they are bound a heterocyclic residue; or a radical of formula «
-X-ReY (o)
Wherein X is a direct bond, O, S or NR13 wherein Rz is H or Cy.salkyl,



R, is Cl-4al kyl ene or C -4al kyl ene wherein one CH2 is replaced by CRRy
wherein one of R and Ry is Hand the other is CH 3, each of R and Ry is
CH3 or R and Ryform together -CH2-CH2-, and Y is bound to the term p@\[ 2005
carbon atomand is selected fromOCH, a het erocyclic residue and - NRI gR20
wherein each of Rig and RM i ndependentby is H, C3-6cycloal kyl,

C 9. 6¢cycl oal kyl -Cl -4al kyl, aryl-d -4al kyl or Cl.4al kyl opti onal |y
substituted on the termnal carbon atomby OH or R g and R20 form t oget her
with the nitrogen atomto which they are bound a heterocyclic residue; each
of R2, R3, M isCipakylere orgoalipdene \mesemmng Clitedfs renlaced;ky, ysreig one s’ K
hal ogen, C'oT‘FP'éﬁﬁ'R ls@F'a?’md%otﬁHusNﬁ% edeh of Eﬁéﬂyls@l‘}%m|éﬁﬁﬁyfom '

NHCI - 4al kyl , Nl dal kyl')2 or CN, either E 15 <N Gis -CH= or Eis
-CH= and thgethN&*CldrfG zT.iang A is optionally substitut ed Any al kyl or al kyl

t c, B
i ety 1 8 Bhl iy LBersidt oS e KBhestn Ml O, B
phenyl By rhsitee anqelﬂﬁmﬂbceshmm mhm R1Rlnd R, lnmenaently is R Csenychaliyl, f or ned,

respectively, b R T thre o el ferably
five to ei géf(f’t %@'}rl%rdqﬂal@ E& &ﬁyngquuan%ly%‘bS gdo @Fé‘? Hﬁfgl iC
ring conpricartitth étoﬁfby?OH?bEHQ&TnﬂfFﬁo fdﬁh%@étﬁél" with theIntrdged aftdsrﬁm Which tl@éyd S,

and optional | Y)BSUbStI tuted. Suitable exanples include e.g. pyridyl, e.g. 3-

or 4-pyri dyare bpuRRa; '003@"@r95ﬂﬁlt9er| din-1 -yl, 3- or 4-piperidyl,
honopi Rgfchdy ?rpﬁznpyém, RQOﬁBng%rnaﬁ EYhdeﬂBﬁH@Hﬂv ﬁgH%afé%erf m,wl yl,

i mdazolidin rro rro tional bstit uf ed

nmono- or pcﬁés N‘gd 1Wi@¥yrﬁe43ﬂ1@itéﬁowy|8h4%k)’i éﬁﬁt@eaiky%@l‘r@ﬂ,l tut ed this
TRy _be MefR% ON—'EHH% 5 R8CBF B GHOMRA R Qi g2 ring nitrogen atom when
pr esent es of a substituen ring cdarbon atominclude e.qg.

Cl- 4al NWQIAlscg)tlomlB',Sulﬂﬁtltuw 6cycl oal kyl e.g. cyclopropyl, optionally further
substituted by Cl-4al kyl; wherein p is 1,2 or 3, preferably 1; CF3;

hal oge rAnyGHkyI -y TBMREYNRIE; . allieRy Gy bsi near di brancheld, Halogen mayl bedF s Br

oo @ hereBr iR e Gty 1 el b Bedd o A Bl oy ?Pﬂﬁyﬁlyfsihﬁi't.tﬁféh
?%m%l %?fo YO ARG 4o Rl Pt s SLBL e g SE5astlofity npr

het er oczyNthRz_Beismbaataehlge tasigit, Spttéfemmy flecto aighg, rgemberedrsatmaued het erocyclic

r 51 0UG SRRt 0P Sromalic Hatdtobycld fhg BompReing of 2heterbaemY, prefirably® ~ 4 7

selected from N, O and S, and optionally substituted. Suitable examples include e.g. pyridyl,

e.g. 3- or 4-pyridyl, piperidyl, e.g. piperidin-1-yl, 3- or 4-piperidyl, homopiperidyl, piperazinyl,
homopiperazinyl, morpholin-4-yl, imidazolyl, imidazolidinyl, pyrrolyl or pyrrolidinyl, optionally
substituted, e.g. mono- or polysubstituted. When the heterocyclic residue is substituted, this
may be on one or more ring carbon atoms and/or on a ring nitrogen atom when present.

Examples of a substituent on a ring carbon atom include e.g. Cialkyl e.g. CHs; ‘

| A
Ca.scycloalkyl e.g. cyclopropyl, optionally further substituted by Cy.salkyl; “NCH) wherein p
is 1,2 or 3, preferably 1; CF3; halogen; OH; NHp; -CH,-NH,; -CH»-OH; piperidin-1-yl; or
pyrrolidinyl. Examples of a substituent on a ring nitrogen atom are e.g. Cy.salkyl; acyl, e.g.
R’x-CO wherein R'x is H, Cy.¢alkyl or phenyl optionally substituted by C,.salkyl, C,4alkoxy or
amino, e.g formyl; Cs¢cycloalkyl; Caecycloalkyl-C,4alkyl; phenyl; phenyl-C,_salkyl e.g.
benzyl; a heterocyclic residue, e.g. as disclosed above, e.g. an aromatic heterocyclic

residue comprising 1 or 2 nitrogen atoms; ora residue of formula
Ra- Y’ ®



-3 wherein R21 is Cl-4al kyl ene or C2.4al kylene interrupted by 0 and Y is OH,
NH2, NH(Cl -4al kyl) or.N(d -4al kyl)2. C2-4alkylene interrupted by 0 may be
e.g. -CH2-CH?. - O CH2- CH2- When the substituent on a cyclic nit roger‘gj IS, ﬁ{]S
heterocyclic residue, it may be a five or six nenbered saturated; MAL L
unsaturated or aromatic heterocyclic ring conprising 1 or 2 heteroatons,
preferably selected fromN, 0 and S. BEdanples include e.g. 3- or 4-pyridyl,
pi peridyl, e.g. piperldin-1-yl, 3- or 4-piperidyl, honoplperldyl,

pi perazinyl, hormpl perazinyl, pyrimdinyl, norpholin-4-yl, imdazolyl,

i'm dazo i d t G | kyl,

t he subiv? ?"teﬂ'\éﬁ%‘ ! é%y%r}é;%r @%gﬁ?{ehg Ir'?g'lrnrj]ﬁ)ﬂr‘itglwc?:?%%ﬁ lgmmm%\gﬂcr%ﬁé’ﬂA IS
substltgltfé@m@llkyl)my be nmono- or pol ysubstituted, preferably nonosubstituted,
the substituent(s) being selected fromthe group consisting of O g. halogen,
OH, Cl - @alalkylene interrypteddn0 n@Y-bﬁielgy’rCHﬁCUz'g@ﬁ -CNe2, CF3, NH2, NHC, -4a[kyl,
N(di-Ci.4alkyl )2 and CN. For exanple, ring A may be a residue.of formula A
Rd  wheWdien thel sulsstithenton 4atyielic nitrogem sl a)g@tnrocwl'@ residie, iomay be adive axisix;

R s Thopberd] stbtediarilysled o7 o CREERAI Ry o (B B2 B S SR

t he CHzhdtematongs, ‘ﬁref’é&mbe}ectetﬂ frbm Ny @cayldIS Exapwpiatinclade &g, 3Rdr 4-ByridyRa, 1111,

R14 or X or forned ect b R161.117 NR19.132 include e.g.
Fosi ducP BRI drisee e e 3 GF hinettyt, BETRGeA P BSaZNg: BmoPRetiiyE

sat ur at pﬁ:mnumylamw@md-wl ipigeEtyil, dmidazglidinyklpyirdlyl OF pyrrdlidinypr - CH, is -N=,
-NRr, - = or -CHRf'- wherein Rf is a substituent as indicated above for a

Ong ni V\n@gm igbavstinasd ORalkylstha stibftRbérit ieprieferably B itlhaterririPex®oh atond i NQ
carbon atom -4- the bond between C, and C2 is elther saturated or

unsat ur wiefringacis sebstiuteall nfad: bd MERGLIIHRIYsUNstitited prefrasy nneBubdiisd, S

optional |y substituted by one or two substituents selected among t'hose
i ndi cat ®8 sybstituent(s) bgln,glq@beqtgg 5o the grpupgepsisting of e.g. halogen, OH, C;alkoxy,

e.g. OCHgs, Cyalkyl, e.g. CHs, NO,, CF3, NH,, NHC_salkyl, N(di-C.salkyl). and CN. For
example, ring A may be a residue of formula

wherein

R4 is H; Cy.4alkyl; or halogen; and

Re is OH; NO,; NH,; NHC,4alkyl; or N(di-C4.4alkyl),.
Preferably Ry is in position 1; preferably R, is in position 3.

When R. has a CH, replaced by CR\Ry, it is preferably the CH; bearing Y.

Examples of heterocyclic residue as Ry, R4, R7, Rs, Ri1, Ris or Y or formed, respectively, by

NRisR17 or NRygR2, include e.g. a residue of formula (y)

wherein

the ring D is a 5, 6 or 7 membered saturated, unsaturated or aromatic ring;

Xp is =N-, -C=or ~CH-;

X. is -N=, -NRy, -CRy'= or —CHRy- wherein R;is a substituent as indicated above for a ring
nitrogen atom, and Ry is a substituent as indicated above for a ring carbon atom;



the line between C3 and Xb and between C, and Xb, respectively, represents
the nunber of carbon atons as required to obtain a 5, 6 or 7 nenbered ring
D. A preferred residue of fornula (y) is one wherein the ring D for.nsug 105
1, 4-pi-perazinyl ring optionally G and/or N-substituted as indicated.
Representatlve exanples of a residue of fornmula (y) are e.g. 3 or 4-
pyridyl; pipericlin-1-Yl; 11- N-(Cl-4a]kyl)- or

-(ct>- hydroxy Cl - 4al kyl ) - 3- pi peddyl ; norpholin-4-yi; |n1dazolyl
'pyrrolidinyl 1- pi perazinyl; 2- CI-4aIkyI or -C3. 6cyc|oa|kyI-I-plpera2|nyI

-Cl - I - 3, 5- 2, 5-
2 6- di ?@B%Wb?ﬁ”ﬁegﬁ)%malgﬁlﬂérAfuﬁrg?%eé%f%w%a kyl )Ojr- pi pe?;m nyl ; o
4-N-(Cl ea@]dt@)and(ﬁz, infependeptly, (X -c8thotaataml Whichyis optionally substituted by one or -

- - di ngt hyl |
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c | kyl -1 - I h nds of f I “exi [

B A8 S GRS il B,
i nor gandfiioAsllyds- add?dr MXarsitsed Igqudwéd)rl c acid, acetic acid, when Rl, R4,

R7, R8, Rl1or R14 and/or R2, R5, RG R9 R o, R12, R13 or R15
whioh depr orrﬁqﬁfxg%?@géﬁst?%ﬂ%’gwf’ﬂfﬁ“ g e BAGHApf361 o

c onpountil-(Gf.dlio)rot a(w-hydagxye®i @ikyl)+8-piperidyt rrmrpholo*p&-lyt; #hidatclginpyreolidinglc emat es
or dias}ereoisonmers. fo ex | e r'n. carb ar bstit uent
"1 the HiEbeRsty B Grplal ol sCavahaiys Phe iyl B Ll AR RS b BygaRicR e

r espectpiyéth¥infy2, u%ﬁ@s%m 5N 9B, I;@kﬁ)sv-midmrﬁjl,fﬂw,sifﬁé(Ch@“@I)hhe D- or L-

configuratiaon. o be understood that the present invention enbraces

al | enamwaﬁﬁv's4~é§h@1t4ﬁlsylk OF ey Ce?IIﬁVI)'a?f ﬁ@n@mmyéam'aﬁé?faﬁbv 3711 n
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pr ef er r(€aaalkyd) ot dmmyulgowamaIkylha;C@aibylcomaB Bradi(@nalkyl)- 1ﬁmperazmylp4 NE(HIEQ 2. Rb
is H 3, g ubstltue UbStItU t |on 7;
5y 20l CobortisolCF PRR Atk At Bimi VAR R ObY e Fer s Vo BRI o g
pi per azora-N-Q4l,alkytii-lomdpiyedzisyibst i t ut ed, e.g. by Cl-4al kyl,

(o- hydroxy-Cl - 4al kyl , 03--di net hyl am no-C - 4al kyl, C5- 6CYd oal kyl ,

Cl 4al Kite-ddmpauyids obdokmula, | neay existimiree féra'tmncsanfdrm leegsiaddﬂonealwwm ng 1 or

as gle]E rqc.:&gonrg%%ggr i’norgagnc aPc){és ?(yr examppey I'Iyggocf'nlonc a&d acczartf?:l arme ﬂgﬁ R?,f RI, [ula P
Re, Ry or Ris and/or Rz, Rs, Rs, Re, R, Rio, R12, Ris or Ris comprises an optionally
substituted amino group or a heterocyclic residue which can form acid addition salts.

It will be appreciated that the compounds of formula | may exist in the form of optical
isomers, Iacemates or diastereoisomers. For example, a ring carbon atom bearing a
substituent in the heterocyclic residue as R, Rs, Ry, Rs, R11, Ria or Y or formed,
respectively,; by NR1sR17 or NR1gRz2o, is asymmetric and may have the D- or L- configuration.
It is to be understood that the present invention embraces all enantiomers and their
mixtures. Similar considerations apply in relation to starting materials exhibiting asymetric
carbon atoms as mentioned.

In the compounds of formula |, the following significances are preferred individually or in
any sub-combination:

1. R,isHor CHz;

2. RpisH;

3. Ring A is unsubstituted; or is substituted by methyl in position 7;



and/or optionally C substituted, e.g. by CH3 e.g. in positions 2, and/or 3
and/or 5 and/or /I H 6 and/or 2,2 or 3,3 or by "'c82, e.g. in position 2
or 3; piperidin-1 -yl optionally C substituted, e.g. in position-45Mhy208H2,
-CH2-NH2 or piperidin-1 -yl, or in position 3, e.g. by OHor NH2; or
pyrrolidinyl optionally Csubstituted_gn position 3 by OH or NH2; 5 RIBis
Hor CH3; 6. R is Cl-4al kylene or Cl-4al kyl ene wherein the termnal CH2 is
replaced by CR Ry wherein R and R formtogether -CH2-CH2-; 7. Xis O 8
The radi cal of formula ﬂ.a) iis -0-CH2- CH2- . Each of R19 and R20 is H,

Cl- 4al k¥l Prefegredmwwc ic1esidyads f°§’DB§PVt’\{H 7 e ﬂh@PF@Fﬁ‘i‘hﬁﬂ optigpalydir at om
by OH, e. Y, lic residue
as forned ﬁa%g%% %Qﬁlkﬁpﬂ? Szzf)'t'J1 alg?ﬁ %B'[nlqéotﬁ}gfﬁq‘ I@gtbft uted by

Cl1- 4al kyl eoyclcaalk)é,sﬁdaﬂxybﬁﬁs Lycloalkyl, & amnpmncw@rterodycm]rqsmue comprlsmg1 or2

oo e 5L e S o B e BT L
1- N- et hy | aridiidriptiondilyS-gubstitutedas, ?,%J@Hpergam poskions 2, and,or 3 and/or 5 and/or
f

4- et hyl -1 - honopi per azi nyl; 4.(2- oxyet hyl) - pi perazin-1-yl; or -X-C, 2
3-al kyl'ene- NRj qR20 V\/nereln/ is a direct bond, 0 or NH; 12. In the

resi due ofg Loy 3 ) GliNEroeach Ao oS pihabindlyAiioRlyE. and R s

H and the ot e re
formul a (aubBules, &g, inlphsition 4, by NiHbs t@HeNH$ of pipenidie:-1¢yb)ordn positioredchg.of R5

Cra; 5.5 LS ar v Selobali S Reshlfesh Biuct oy el (o) or

NRj 6R175, Jm5|s,lmott[:ei3;re3| due of fornmula (d) either each of RO and RIOis H or

RO i 1 di® Rovqlotont §ssakyians whgroth T torginal cli s rabipged by oo bosres, 17

In the res ding mffofwfdgét@rpgyzmq of R12 and R13 is H, 18. In the residue
of formul a (e one of R12 and R13 is Hand the other is F, O, CH3, OCH3 or .

CF3; V\/n7en)E'S| » -N=and Gis -CH=, preferably RI3 is Hand RL2 is in position

6 or 7, -fﬁﬁﬁ"@ G oo, eferably RI3 is Hand RI12 IS in
p05|t|on 7; ?Sgc%pof re(s}lgélue of or?rma( f) RL5is H CH3 or O, e.g. in

posi ti dh Fash o Ri2and Rz is HeCrMﬂtﬁeg ahethyy Guiadkyl Sl)bSRtLﬁGd pe the lermical3, e.g. in
position %arﬁgneétgﬁaow dHH&.g. -CH,-CH>-OH, or cyclopropyl;

10. Preferred heterocyclic residue as formed by NR,4R, is e.g. piperazin-1-yl optionally N-

substituted by Ci.alkyl or a residue of formula B; piperidin-1-yl; 1-(C.salkyl)-piperidin-3-
yl; 3- or 4-pyridyl; imidazolyl; pyrrolidinyl; or morpholin-4-yl;

11. Each of Ry, R4, Rz, Rs, R11 Or R1s, independently, is 1-N-methyl-piperidin-4-yl;
4-methyl-piperazin-1-yl; 4-methyl-1-homopiperazinyl; 4-(2-hydroxyethyl)-piperazin-1-yl;
or -X’-C;, 2 or 3-alkylene-NR;gR2 wherein X’ is a direct bond, O or NH;

12. In the residue of formula (a) either each of R, and R;is H or one of Rz and R;is H and
the other is F, Cl, CH3, OH, OCHg; or CF3;

13. In the residue of formula (a) R; is OH;

14. In the residue of formula (b) either each of Rs and Rgis H or one of Rs and Rsis H and
the other is F, Cl, CHs, OCHj3 or CF3;

15. In the residue of formula (b) R, is a radical of formula (ct) or NRgR,7;

16. In the residue of formula (d) either each of Ry and Rygis H or one of Rg and Rypis H and
the other is F, Cl, CH;, OCH; or CF3; preferably Rqo is H and Ry is in position 5, 6, 7 or
8, preferably in position 6;

17. In the residue of formula (e) each of Rz and Ry3is H;



21. Ris aradical of fornula (d), (e) or (f). The present invention also

i ncludes a process for the preparation of a conpound of formnula I%@Np%
process conprises a) reacting a conpound of fornmula 11 0 0 O~ “Rb" 5
na wherein R, Rb and ring A are as defined above, with a conpound of
formula Il " R- CH2 - CO- NH2 (111) _wherein Ris as defined above, b)
reacting a conmpound of formula IV O NH ARd (1V) MI wherein R R, and
ring A are as deflned above, wth a conpound of formula VR - CO - CO -
OCH3 M wherein is as defined above; or c¢) converting in a conmpound of
formul al§- 1A t%%@eqqeﬁrﬁ?mwia (g2pnepf Riggnd Resi$ brandthe phebis Bl Gl Qleltsti t uent
R, R4, Rigef8, R | or R14 5 KV 2R -7 and, where required, converting the
resultlng corrpound of formula | obtained in free formto a salt formor

vi ce ver saWh%[BEaﬁa'preﬁﬂﬂ&?t@-QH%@é%fgf@ﬂkas il anddRq¢ is)in pagitied Al ent | y be

effected i e bﬁff"ﬁ en conpounds of
formul a | I‘Phémg\fegﬁp%ﬁglcﬁg an gﬁe%o {thl léﬁangh%ﬁrsﬁHﬁésm%ahl cipate to the
r eact i otf.andheimsitiuexd éormaia (f) Busgs Hs CHa OpCtheeg:tlreu0$lmnT5 omfie OH protecting

20. In the residue of formula (f) R’1s is H or CHg, e.g. in position 5, preferably H;

21. Ris a radical of formula (d), (e) or (f).

The present invention also includes a process for the preparation of a compound of formula
| which process comprises
a) reacting a compound of formula i

o—

@ N b (M
N

Ra
wherein R,, R, and ring A are as defined above,
with a compound of formula Ill
R -CH,- CO - NH, ()
wherein R is as defined above,
b) reacting a compound of formula IV

NH

@ N W)
N

|
Ra

wherein R,, Ry, and ring A are as defined above,
with a compound of formula V
R-CO-CO-0CH, V)
wherein R is as defined above; or
¢) converting in a compound of formula | a substituent R,, R4, Rz, Rs, R110r Ry4 into
another substituent R,, R4, Rz, Rs, Ry1 0r Ry



group may be renoved according to nethods known in the art at the end of
condensation step a) or b). Process step c) may be carried out according to
known nethods: for exanple when Rl, R4, R7, Re, Rl or Rl4 conprisestaay 7005
final OH group, this OH group nay be replaced by the desired - NRL6RLY or

-1 NI R19R20. Conpounds of forrmula 11 nay be prepared by reacting the
correspondi ng i ndol conpound w th an -okalyl hal ogenide, e.g. chloride, or

wi th a nonoal kyl oxalyl chloride under basic conditions, e.g. as disclosed
in Exanpl e 28. Compounds of formula Il or V, used as starting materials,

nmay be rahe@aﬁ@@ rétﬁU||%‘aC@6rﬂﬁ§Rﬁ% th@nréémlté?%mp@ah@eﬂﬁxmmag .obRnédinM RS0 t he
desired substituent Rl , respectively, in a conpound
of for m@saltiferm opyicavesa, agaprroptdte. NH2 (111°) R - CO- CO- OCH3 (V1)
wherein each of R or R' is respectively a radical of formula (a), (b), (c),
(d), (a)Presesgsiepsey@nd (@fmahp@rweemﬂy beeffgctad intheipresaice 9ha siopg baa.ogen, i n

I fo I
Pl e nBUCK Vitten inpqins offoribfe 1 o V gl 2 on EIPHARA sHoWb el 0
radi cal pefticipateniol the fegctiomare bsed) sughn@bdroup isde profegied farmt Mh& Rhpratedtingds by
i X [ ]! |
R "SRR Ml R e heltBAL Rl o z&%waeégae@@aézoﬁam :
R7, wit istep ay@mbhuRrbceés Step i ray Xe-cérridd ol a\szmdmgrlo Knows rrmthcniwfangexgmplep

e or n TRy i BB FusRRobES PRSP Srove: BRI S e BBty o

i s - 0- Rby thedesi®@dRNRY;Ripyr -NRssRpe prepared by reacting together a conpound
of formula 11 as defined above with a conpound of formula IIl" wherein R

is a radonountls of RFmulaal rhay be repardd by reattinly e lorresfionding wlielrediipobidd and

and i ¢ W8 A0 YaE OB  si calovkecor vl AdonpR e etorde iy Rasie or

-S-R - Ycoﬂ'cﬂ]ﬂ@nsr ggchgg&cmyd heckaansledsout in accordance with know met hods,
e.g. as disclosed in Exanple 28 bel ow.

Compounds of formula Il or V, used as starting materials, may be prepared in accordance

with known methods, e.g. by introducing the desired substituent R,, R4, R7, Rs, Ry1 or Rya,
respectively, in a compound of formula III’ or V’

R’ - CH,-CO - NH; ()

R” - CO - CO - OCHg \'A)
wherein each of R’ or R” is respectively a radical of formula (a), (b), (c), (d), (e) or (f), each
of which comprising a leaving group, e.g. halogen, in place of Ry, R4, Rz, Rg, R110r Rya.

Alternatively, compounds of formula Ill wherein R is a radical of formula (a), (b) or (c), Ry, R4
or Ry being a radical of formula (o), may be prepared in accordance with known methods by
reacting a compound of formula li wherein R’ is respectively a radical of formula (a), (b) or
(c), each of which comprising OH in place of Ry, Rsor Ry, with a compound of formula X;-X-
Rc.-Y wherein X, is a leaving group, e.g. Cl, and X, R; or Y are as defined above.

Compounds of formula | wherein R is a radical of formula (e) wherein E is —N=, G is -CH=
and Ry is -O-Rc-Y or -S-R.-Y may also be prepared by reacting together a compound of
formula Il as defined above with a compound of formula III’ wherein R’ is a radical of

formula (e’)

R1

R13 \ ()

Py
N Xa

wherein R;; and R;3 are as defined above and X, is a leaving group, e.g. halogen, '



Conpounds of fornmula | wherein Ris a radical of formula (d) or (f) wherein
Ra or R4 1S -0-R-Y or -S-Rc-Y nmay al so be prepared by reacting together a
conpound of forrmula 11 as defined above with a conpound of fornula I’
wherein R' is a radical of formula (d') or (P) 15 F19 R ROVl Ni(Mif)lll- ™
N- Xa or X. wherein R9, R10, R15 and.lg.15 are as defined above and X is a
| eaving group, e.g. halogen, and with a conmpound of formula VI’ A-H NO
Wherein Ais -0-R-Y or -S R -Y. This reaction nmay be carried out " ,
accor dancg \ghth know hod Insof ar as the production of the startl ng
mat er i aP8d W agompound of %m”f?\ﬁescrl bed, the conpounds are known or may be
pr epar ed anal ogously to methogg,;known in the a(lvl) or as described hereafter.
5 ML14Y 2005 -9 The fgllo ngﬁx les are illustrative of the invention.
FIT rooMheesihBrasuPdR-aE-3- g %Pamavm%rn%%ﬂuee@eﬁwdem)wm ogr aphy

TBAF t ekpé\l HiethoddMBRNA! aisf:ioyéu lnotea(aﬁhd}ws below.

2,2 b| s(di phenyl phosphl no) - -bi napht hyl Exanple 1:
3- (1. P@@bn&s ¥ fbrrﬂmwwharém m& ayémurmﬁrnhw) 05?N%QWRf&%x id -
rrole2 di one H A sol ution of

3 (1. H QoS OBSyﬁ‘c)erqysa'\‘(OZb%telﬁafﬁsisQM rﬁaﬁtmgdﬁgeté@h@ﬁympound of ROrmula Il as _
o-tri phaaﬁﬁé@é%% Over rfl @W&%@ﬁa@ Hhefh Biis fakical oﬁarmmgm% mne in

et hanol stlrre he reaction mxture Is with
et hyl acet ate. Theggesultling mxture is washed with $atdrated aqueous
sodi um bi car bonat e. e ers are separated RisgZ\ \

X )
R10 () =
NAXa 4<N

or X
‘wherein Rg, Ry, Ris and R’ss are as defined above and X, is a leaving group, e.g. halogen, -
and with a compound of formula VI’
A-H Vi)
wherein A is -O-R.-Y or -S-R.-Y. This reaction may be carried out in accordance with know

methods.

Insofar as the production of the starting materials is not particularly described, the
compounds are known or may be prepared analogously to methods known in the art or as

described hereafter.



and the aqueous layer is extracted with three portions of ethyl acetate. The
conbined organic solution is washed with saturated brine, dried over
anhydrous sodiumsulfate, filtered and concentrated under reduceg 'Bressure.
The residue is filtered through a plug of silica gel.(70:30 ethyP Mi¢etlate /
met hanol ) to afford 3-(1.H. -Indol-3-yi)-4-[3-(2-dinmethyl am no-

et hoxy) - 5-t dphenyl net hoxy- phenyl ] - pyrrdle-2, 5-di one, which is inmediately
used in the next step without further purification. To a solution of 370 ng
(0.58 mmol) of 3-(l.H. -Indol-3-yi)-4-[3-(2-dinethyl am no- et hoxy) - 5-

t ri phenfheretitwing Exbmpldsjare ilustrhtvenf Shadingertiann 5 nl. of net hanol is added 251
mg (11. nmmol ) of para-taol ue I i id. After stirring for 2h at room
tenperature, the mxture i s di ?ﬁ@tdﬂ%@ﬁﬁgt hyl acetate and washed with

sat ur at BdF aqueous sodi um bi=car hetrattydrofiiae aqueous | ayer is extracted with

three p ions of ethyl acetate, The conbined organic |ayers are washed
Wi th sa%:ﬂéat ed brine, drief ovglﬁsgﬁﬂ S RSTRSYS) 9[?%3¥u| fate, filtered and

concenttghed under reduced =pr esstbutyl BRndrish @luerides purified by col um _
chromat ography on silica gel (7.3 ethyl acetate met hanol ) to-afford the
title c%&%ﬁnd as an orang& foé’rﬁ-bvsjwpgﬁpﬁrﬁwphm@ 1 PiRpRAY DI Vi SO- 06, 400
MHz) 8 11.89 (s, 1H), 11.00 (s, IIH, 9.45 (s, IIH), 7.98 (s, 1H), 7.43 (d,
J =8.0H, 1 H, 7.08 (t, J =7.4H, 1H, 678 (t, J =7.4H, 1H, 6.50
(m 2H) Exaiopled: (s, 3(1HY.;IndoBdry)<i-[34(2tdimethydamino-ethoxy)ps-bydroxysphenyll- 35 (t, J
= 5.9 Hz, 2H), 2.0 - (El'"  negative ionization) mz 390 (MH -,
(El, positive ioni %X?fdé?{?gﬂ'f’g@sgz [M+ H ~

3-(l.H -Indol -3-yi)-4-[3-(2-nmet hanesul f onyl oxy- et hoxy) - 5- hydr oxy- phonyl ] - pyr
role-2,5-dione, wused as starting matetial, nay be prepared as follows: a)
[3-(2-Tril sopropyl silyl oxy-ethoxy) - ,.,,.. phenyl]-acetic acid nethyl

ester A mxture of 9.39 g (51.5 2 (3, 5-di hydr oxy-phenyl ) -acetic acid
met hyl ester - (prepared accordi ng . ey, G Sauer, G Haffer, G Neef,
R Wechert, US 4,066,674), 11.38 (N'(6)=8 mmol) of 1

-brono- 2-t (i isopropylsilyloxy-ethang arfd 14.50 g (51.5 mmol) of cesium
carbonate is stirred at RT for 1 hour and at 602C for another hour. The

reaction mxture is then treated th sat ur at aqueous sodi um car bonat e
e oA seliban o 400 B 10,58 mimall e S hBop Y ¥4 8 e Tt s B MRS o ¢

| ayer i&ﬁtr?ﬁﬁér‘i&ﬂ’rﬂefh@k}ﬁﬁhéﬁ nMd-2,5-dicidin® Al orBIWMeNEnIAR fRéthangtie. The
aqueous | ayer’s are conbined and extracted three times with et h%l acet ate.
hg

The corflirad @vemighhrtREoTha iegptoramixtyra dhdiviechwith alhyhaceiate e ©sulihgne, dried,
by col LAY Foray 68 Wi Al aueBie SR BERRBRL, THE 10y Aol ) ©°
70: 30 ansithe efieequgilayetda exteactastwith haee porﬁgmaeofeethxllacata@.ayfrmcombirwrdf ord above
title CHIRAYESuRSH i8 washed with saturated brine, dried over anhydrous sodium sulfate,

filtered and concentrated under reduced .pressure. The residue is filtered through a plug of

silica gel (70:30 ethyl acetate / methanol) to afford 3-(1.H.-Indol-3-yl)-4-[3-(2-dimethylamino-

ethoxy)-5-triphenylmethoxy-phenyl]-pyrrole-2,5-dione, which is immediately used in the next

step without further purification.
To a solution of 370 mg (0.58 mmol) of 3-(1.H.-Indol-3-yl)-4-[3-(2-dimethylamino-ethoxy)-5-
triphenylmethoxy-phenyl]-pyrrole-2,5-dione in 5 mL of methanol is added 251 mg (1.46
mmol) of para-toluenesulfonic acid. After stirring for 2h at room temperature, the mixture is
diluted with ethyl acetate and washed with saturated aqueous sodium bicarbonate. The
aqueous layer is extracted with three portions of ethyl acetate. The combined organic layers
~ are washed with saturated brine, dried over anhydrous sodium sulfate, filtered and
 concentrated under reduced pressure. The residue is purified by column chromatography
on silica gel (7:3 ethyl acetate / methanol) to afford the title compound as an orange foam.



yellow oil. M5 (El, negative ionization) mz 381 [MH"', (El, positive
ionization) mz 405 [M+ Na]' b)

2-[3-(2-Tril sopropyl silyl oxy-ethoxy)-5-hydroxy-phenyl ] -acetam de A Riugl Q1§
of 3.9 g (10.2 mml) of the compound of step a) and 40 nL of concentrated
aqueous ammoni a is stirred at RT for 2 lays and the solvents are renoved
under reduced pressure. The residue is dissolved in ethyl acetate and
filtered through a plug of silica gel. The filtrate is reduced under

reduced pressure. The residue is dissolved in a mninmumof ethyl acetate
and n- hexsMB (DMSélfdaleQd%HZ)vﬁﬂ 89 (hd Hiehl.0@ (b, AHD AT (e At /98 (SZéH) 7243 or di ng

b titl 1 t t
oni zat ot OB HDG 7R 6/ A2 S 2B IR e, 590 MR 0 o+ o
§O|[ 3t ( ?;1”;2? ngﬁ 09| 3ieby(t, bey5. etl-gmg% 23%5 ghﬂb@'gHmmpzmﬂgmel ) O]'E am de A

uti u

tri phed]ﬂgat'%'PBFgP@ﬁﬁg%@%gMﬁ]nﬁE k pB: WHB)F‘S'o’gfm/F%géiﬁw HRi ne and 535 g

4. 38 t hyl di 50 i of dichl th t d
e T oo DeHpBRe Vb HI 2 heaeouben ”exv'rﬁrimm-séypmxx{p%anﬁfqﬁgremi%-ag'sg@bﬁ@f e
bi car bqpah@sistarfitly RatHafl nh éTbPéTpHﬁfd dsSfofivkd:acted with three portions of

et hyl acetate. The conbine A}B%r ganic layers are washed twice with saturated
d
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1 6H) 16! :iﬁlg (61..8 innhd)l) of61-B®njcs2-thisdhropBsixy-ethabetdnd 13.81Pg (51.5 mnkél) of3. 81 (dd,

= 2 1.11 -
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I on| zatrhigiuye Fftﬁerﬁﬂaatbﬂ’lwéthl\%hfatéh aqueous Isoduljm Icarbonat(e and extr5ac§[ed with eth?ll .

n rii [ 0X ri gphenyl nmet hoxy-
Sheny| 1AoBiAs. gitg My ATeseparased au e SlghuEmer ritasned ey thog ot

cowpourb@t&étea@qu&o& éb&lﬁn 4Qrboaate) TRé ag&ed‘dzslayéiggl'e é‘ormblhe@aﬁd asateadté‘d aCI d
met hyl ester in of THLF is adde

6 mmol f 1
sol uti W eﬁft'mesﬂﬂ@@thw appjat %tThe(ﬁ’mt{' %"Igaf"ﬁ ,sglutlé%ar,eéggq W)aﬁﬁqﬁ &Fmr eis
heat ed dafurf¥ed Briné Qine@5f||@r8@'bﬁ§ cORéEritRARY WHdePYRRicE@ {)Fé’é@bret Ph&fesidertiyr at ed

aqueous sodi um bi car bonate is added and the resul m xture is diluted
with etiwifiedpyeelumn chrematggapby gpesilisa ggt @FdS. heFﬁée/eﬁ’O{ e|thgnef0:3Q

extr aCtrﬁQ é?émﬁgl ddetts aWHtflhagi Hﬂﬁb hédtate E}‘ﬁﬁncfr ﬁtlé)&ﬁﬁﬁ&ﬁmdsé%' gitions

are was W Ce W th satur eous S |ca onate and once with
sat ur atyelow pil.i ne, dried over anhydr ous sodiumsulfate, filtered and

concenty@ i@ dnsgMies idritAii6R m/z 381 [M-HT, (EI, positive ionization) m/z 405 [M + NaJ*

b) 2-[3-(2-Triisopropylsilyloxy-ethoxy)-5-hydroxy-phenyl]-acetamide

A mixture of 3.9 g (10.2 mmol) of the compound of step a) and 40 mL of concentrated
agqueous ammonia is stirred at RT for 2 days and the solvents are removed under reduced
pressure. The residue is dissolved in ethyl acetate and filtered through a plug of silica gel.
The filtrate is reduced under reduced pressure. The residue is dissolved in a minimum of
ethyl acetate and n-hexane is added upon which the desired product crystallized, affording
above title compound after filtration and drying.

MS (El, negative ionization) m/z 366 [M-H], (El, positive ionization) m/z 390 [M + Na]J*

c) 2-[3-(2-Triisopropylsilyloxy-ethoxy)-5-triphenylmethoxy-phenyl]-acetamide

A solution of 1.6 g (4.38 mmol) of compound b), 3.7 g (13.27 mmol) of triphenyl
chloromethane, 3.7 mL (26.69 mmol) of triethylamine and 535 mg (4.38 mmol) of
dimethylaminopyridine in 50 mL of dichloromethane is stirred at room temperature for 2



pressure. The residue is purified by colum chromatography on silica gel
(2:1 n- hexane/ethyl acetate followed by 100% et hyl acetate) to afford the
title conpound d) as an orange foam 'H NWR (DI\/BO d6, 400 MHz) 851;11\{9}@35(5

1 H, 10.95 (s, 1 H, 7.93 (s, 1 H), 743(d J 8.0 Hz, 1 H, 7. .20
(m 15H), 7.11 (dd, J = 7.4, 76Hz].18 J=76Hz||—|),656
(s, I H, 6.33 (s, I H, 6.16 (d, J = , 6.07 (t, J =2.1 Hz, I
H, 3.65 (dd, J = 4.1, 5.1 Hz, 2H), 339(m2H) 1.04 - 0.87 (m 21 H); ‘M5

(El', negative ionization) ~mz 761 [MH -, 518 [MPh3C]-, (El, positive
i oni zat hayng. Sateratesaqueous Ragiumgyicarbonate is added and the mixture is extracted with

3- (1. 3}ébdﬁam§1s>/éf)e1ﬂyub§e ?e htﬁ@rceﬁ% rgefgg?é%%?@ E@&E%haameéw.tnhenyll pyrro

|l e-2,5-dione To a stirre cool i on . onpound d) in 15
mL of Tetwated agueets $O<1IUmelQaIanatﬁrﬂDﬂ rnoé wah §aturaieqi brm@rﬂr@ﬁ ovepeEnhyarosF.

Ater AadTNGRRe MR APCRANFANE HOFH ML 6RLERECTH I8 RYIE furgithy: e

resulting mxturé 1s ayers are" s ryated
The aquedursn Ichuyumatmgfaplxy omsilieadgeli (112 rt-hemembhlyl roetateofollewdd by 406@%xteyd The

b1 car borROLostINE Hheliomadunna ensoia oo, FEMMEEMSAR AR T

sul f at ez 46 L1220 gA, %H; GQHC(QMH)aBGQ (51114) 62!33(3,21@4)55 9218, H)deB1 (&dluced s,
pressure. The residue Ilia‘{)u“ um chromat ogr a hy on silica gel

]gl 1 n-héxEndHb8a (dde deet-8)4- ?@Za?HK@QﬁeQH)’UIB"CQ dUh(?ﬂb’) M3 (Bln or angg
+1 7.91

125 1]'}}2‘;}'%@ W&%ﬁ %S’QIW% (g' fﬂ%Sﬁ‘? fﬁ?'zaéc"y)d"/zjé%zg'g'%ﬁqal 15E)|) 7.13 §dd
J = 7.4, 6. 34

s 1 19 FHehdora - 4-@ G HigSHpyliivioF gihofy s fenedyibindty Phefigidd- o 37
-H), ﬁ3:§’5(dmne4l—|) Ms (El, negat|;/|e |on|ré?t |60n) m z 6015 [Ntszﬂ5 362

M P i\ za
5N R T A ahiredsd)fion s %s ouf i Rink 81 AR ER) Sl A S 1E o A Bl Ot oy o
e”?LLné‘“ﬂ?‘?oﬁ?'?:%‘%@"“?‘@? Aettykésigeindb OOVTMR L £dedB0G oL @0 MMl ac!
me ) .
o re MM spittor afBuSk it HEH i terisgratuie, e Toagtion mibie s hedtzel 18 €08 urm
bi car bogpss m.me&ﬂﬁdithearmiowee té 6§6I|t<§ R'TQSQiui@té'd aqu&n@ dodiuptibivhibdngichy |
acetate. The layers are separated. The aqueous layer is extracted with three

por t i orsidsdl angt resaa@sa@'éturerﬁéille@ﬁlwmhﬂragamez iNgyayess aresepasaied ke ce
Wi th 3ol hyBrideRtcted Hifby Hirts GRINAAAA hBe ARK] TRBGEmIIEY dighnic 8biEory | ne.

dri ed over ane(%/drous sodi um sul f at e, |tered and concentfated un
r educeoﬁfﬁl‘ﬂ@% wicerwith satiraigd anyewsqdwmb@grb@aa@rﬁnd Qjmedwﬁt%lﬂfékﬂﬁ’y on

silica &ﬁb SredPovbr %ﬁﬁ?&@é@%@bm%ﬁé@ fitdrQd éﬁc}l‘@&w&)ﬁtréféﬁ"{?n%wéduél&&t ate) to
afford t title conpoun as an orange ol
pressure. The residue is purified by column chromatography on silica gel (2:1 n-
hexane/ethyl acetate followed by 100% ethyl acetate) to afford the title compound d) as an
orange _fqam. 'H NMR (DMSO-ds, 400 MHz) & 11.90 (s, 1H), 10.95 (s, 1H), 7.93 (s, 1H),
7.43 (d, J=8.0 Hz, 1H), 7.37 - 7.20 (m, 15H), 7.11 (dd, J=7.4, 7.6 Hz, 1H), 6.74 (t, J=7.6
Hz, 1H), 6.56 (s, 1H), 6.33 (s, 1H), 6.16 (d, J= 8.0 Hz, 1H), 6.07 (t, J= 2.1 Hz, 1H), 3.65
(dd, J=4.1, 5.1 Hz, 2H), 3.39 (m, 2H), 1.04 — 0.87 (m, 21H); MS (EI, negative ionization)

m/z 761 [M-HJ, 518 [M-Ph;CJ, (El, positive ionization) m/z 785 [M + NaJ*

e) 3-(1.H.-Indol-3-yl)-4-[3-(2-hydroxy-ethoxy)-5-triphenylmethoxy-phenyl]-pyrrole-2,5-dione
To a stirred, cooled (0°C) solution of 1.8 compound d) in 15 mL of THF is added 7.1 mL (7.1
mmol) of a 1M solution of TBAF in THF. After 45 minutes, saturated aqueous sodium
bicarbonate is added, and the resulting mixture is diluted with ethyl acetate. The layers are
separated. The aqueous layer is extracted with three portions of ethyl acetate. The
combined organic layers are washed twice with saturated aqueous sodium bicarbonate and
once with saturated brine, dried over anhydrous sodium sulfate, filtered and concentrated



The conpounds of formula X, H O NO Rx NI R M wherein R and R2 are
as defined in Table 1, may be prepared by follow ng the procedure of
Exanpl e 1 but using the appropriate starting materials. Starting ﬁg?ls
whi ch do not conprise a OH substituent will be prepared wthout t %
protecting steps as indicated in Exanple 1. TABLE 1 Exanple R R2 R3 Ra
MS. Data 2 OHHH M X9 3 -0-(CH?)BdN(CH3)2 HH H M4+ 390 5 NI AY 2005
-13 4 -0-CH2-4-pyridyl HHH M+ 396 5 -0-CH2-3-pyridyl HHH MN396 6
-0-CHz-CH2-OH HH H WM+ 348 7 -0-CH2-CH2-Pi peridin-1-yi HHH M+ 416 8

i 8 $§ % I;:Btfi' Bf/qSﬁBQFp 5’ ﬁ? %‘I?—?'?—Vel—lslﬂq-ﬂﬁ %{%{/ Ex\lll\glmln%ﬁlloma}/t!)&ra%hy on silica gel

- 0- CH2-(€Hzn- héxe(r%/éthyllraﬂ:é;a@é)hyla)‘ford-thbl title lebipd6iid epapan azinge foarh) 11

376 13F NG OMSB O MIZYD 11 B0 HIot 98 Gl b0 Ll J 28 LA GHD. Tt

N(benzyly) yHgth HzMH), 48 — #.20 (m, 15H), 7.13 (dd, J = 7.4, 7.6 Hz, 1H), 6.77 (dd, J= 7.2,
7.8 Hz, 1H), 6.51 (s, 1H), 6.34 (s, 1H), 6.20 (d, J = 8.0 Hz, 1H), 6.08 (t, J= 2.1 Hz, 1H), 4.66
(s, 1H), 3.37 (s, 4H); MS (El, negative ionization) m/z 605 [M-H], 362 [M-Ph,CJ, (El, positive
ionization) m/z 629 [M + Na]’, 645 [M + KJ*

f) 3-(1.H.-Indol-3-yl)-4-[3-(2-methanesulfonyloxy-ethoxy)-5-triphenylmethoxy-phenyl}-pyrrole-
2,5-dione

A mixture of compound e), 1.0 g (5.74 mmol) of methanesulfonic anhydride and 0.76 mL
(9.42 mmol) of pyridine in 20 mL of THF is stirred at room temperature for 1 hour. Saturated
aqueous sodium bicarbonate is added, and the resulting mixture is diluted with ethyl
acetate. The layers are separated. The aqueous layer is extracted with three portions of
ethyl acetate. The combined organic layers are washed twice with saturated aqueous
sodium bicarbonate and once with saturated brine, dried over anhydrous sodium sulfate,
filtered and concentrated under reduced pressure. The residue is purified by column
chromatography on silica gel (1:2 n-hexane/ethyl acetate followed by 100% ethyl acetate) to

afford the title compound f) as an orange oil.

The compounds of formula X;

Rt R,

wherein R; and R; are as defined in Table 1, may be prepared by following the procedure of
Example 1 but using the appropriate starting materials. Starting materials which do not
comprise a OH substituent will be prepared without the protecting steps as indicated in

Example 1.
TABLE 1
Example R; Rz Rs Ra M.S. Data
2 OH H H H M* 304

3 ~0-(CH2)s-N(CHa)z H H H MH® 390




HO Gr12-~Q@ 15 -0- CHz- CH2- N(CH2- CH2- OH) 2 H H |
-0-CH2-CH2- (pyrrolidin-1-yl) HH H M 402 17 -0- CH2- (|

-methyl -piperidin-3-yi) HHH M# 416 18 -CH,, N(CH3)2 H H H M+ 346

H MV436 16

5 MAY 2005

-0-CH2-CH2-N(CH3) 2 -0-CH2-CH3 H H M+ 419 20 .0-CH2-CH2-N(CH3)2 rO-CH3 H H
M+ 406 21 -(4-nethyl-piperazin-1-yi), H-0-CHs H (MtH) + 417 22
-(4-met hyl - pi perazin-1-yi) HHH (M+H)1-%’87 23 -(4-nmethyl -pi perazin-1-yl) H

HCH3 (MH)* 401 24 -(4-nethyl-piperazin-1-yi)

-(4-nmethyl -pi perazin-1-yl) HCH3 CH3 (MtH + 41.5 26

H CH3 H (MrH) + 401 25

pyrrole-2,5-dione

—~(4- mgt hy#- pijper azi nOlcy-4-pyidgl H (VHH) + 421 |27 H(4- pet Wyl - pr parazee- - yi )
H cl He—28- - -
3- (1. H-1 Edol ‘ 3-vi) - PRI et hyi dni nd? et haxy) Pnapht hdl en] 1-Y 39
pyrrolle- 265-di one H-08CB-GHAON \ H |/ NH 5 NAY HOO5| -t A|sudieddsi or] of
2. 10 gt#4tmot el ealintsamo=9 y a4 T3 2gmetangsut-t—ogg+ =
ot hoxy) - naphtihal e‘r?- z-v’I:':i é'%%\/ﬁlg:_ﬂJ d'- 2, 9-di oFr|1(= i 20Hn’L‘ f a 33% sol ution {of
di met Hyl afi ng iGiCH=EHatfamethy-piperazingld |at rbom t{enplr at lir e Fovef ni YHt 431The
sol venis__are Irempved und¥h reduced gressure [The profduct islcr \LQI allized
from 1: 1 &cetoni Q-FHeCh-(Ramclin-fy)t efed dhd washeld with H 11| 11MHc&oniltrile
/I wat g7, 1@ T[N L C e, [ANZhytrbkg8MAR- | TN SH pr 0GedURE af T OFdS [ NavilgT B6€ |
conpoynd as g red-or eazirty@l al 'l ne [solid. 'H NVR (DVBO- d6, | 400 MHz) &
11. 84 |(s,1111H), 10-CH3-Obb-(imiddDI;1-vl) 97 [(s, HIH) | 7.84 (H, H 8] 2 mkizzedl H)),
7.62 (el-,—?E S—4—Hz C%_I—" _7(5‘;{3, H-—F—39% ({H \FE—F—A—H‘Z,——WSl
(d, Jl= 8% Hp. 1 QCHePHeNCRE 572 3 "1 T P2 ab (B 1 MHe o (dd, o
= 7.4] 7.8 Hd, 1 HO-GhiABLAMEHY = 7|4, H.6 Kz, A H)| 6H25 [d,MB 4068. 2 Hz,
1 H, (4.16 (m 2H), 2.63 (db, J = 5.4, 5.7 Hz| 2H), 2[20 (s,| 6H);'3C NMR
(DMBO{d& 100 |VHz) 5 1H9-@H%@H: 2, 156. 3, 137. 1, 136. 6, 135} 3, 132. p,

14 -O-CH,-CH,- l\ll(benzyl) H H H MH* 482

HO-CH>-CH,

15 -O-CH,-CH,-N(CH,-CH,-OH), H H H MH" 436

16 -O-CH,-CHa-(pyrrolidin-1-yl) H H H MH" 402

17 -O-CH,-(1-methyl-piperidin-3-yl) H H H MH* 416

18 -CH2-N(CHj3). H H H MH* 346

19 -O-CHz-CH3-N(CHs)2 -0-CHz-CHjs H H M" 419

20 -O-CH,-CH2-N(CHj3) -O-CHs H H MH* 406

21 -(4-methyl-piperazin-1-yl) H -O-CH; H (M+H)" 417

22 -(4-methyl-piperazin-1-yl) H H H (M+H)* 387

23 -(4-methyl-piperazin-1-yl) H H CHs; (M+H)* 401

24 -(4-methyl-piperazin-1-yl) H CHs H (M+H)" 401

25 -(4-methyl-piperazin-1-yl) H CHs; CH, (M+H)" 415

26 -(4-methyl-piperazin-1-yl) H Cl H (M+H)* 421

27 -(4-methyl-piperazin-1-yl) H Cl CHs (M+H)* 435

Example 28:  3-(1.H.-Indol-3-yl)-4-[3-(2-dimethylamino-ethoxy)-naphthalen-1-yl}-



131.6, 128.6, 128.1, 127.7, 127.3, 126.4, 125.6, 124.7, 122.8, 121.9, 121.3,
120.7, 112.9, 1109.2, 105.9, 66.8, 58.4, 46.4; IR (KBr) 3244, 1698, 1629,
1597, 1220, 1039. 3-(l.H -Indol-3-yl)-4-[3-(2-nmethanesul f

onyl oxy- et hoxy) - napht hal en-1 -yi]-pyrrol e-2,5-dione, wused as starf§ may 7005
materials may be prepared as follows: a) 1
-Bronp-3-(2-triisopropylsilyloxy-ethoxid-naphtal ene A stirred m xture of
4.38 g (119.6 mmol ) of 1 -brono-naphtal en-3-0l (prepared according to the
pr ocedur e of M S. Newman, V. Sankaran, D.R. dson, J. Am Chem Soc. 1976,

32 5’[’[1@1
- br ono- géyn | sopr 065‘?()? {/%ﬁ)’(@ne on_, édg 50 4&8'(% methar?e)sulf?n %xtya55| um
car bonaétbomj)dlaﬂ)htdaﬁleg-'( §£|] Bynrmm2)5-dlbnem 2@l ofl 20836 rsolution oﬂdldmtmyiarﬁﬁe imL of
clinmet Then a %{gddtlo al 0.55 ¢
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conpl ete consu ion o aphtal e 0 re s allowed to
cool tol F@Gﬁﬁoﬂg’p é?”éf‘ﬂr%'ewtﬁ exaonfdgals Pfﬂ“eequé%ﬁﬂ“éﬁé‘ Weution is
extract hnpdunt a%td‘lbéld @gﬁééﬁstaTh@sgﬁcgam c solution is washed twice with
brine and t he conbi ned 00,gueous ayers are back extracted with ethyl acetate.
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in %ﬂ?mc%mﬁ'l'bﬁl ds,a\% ).758617’3-3(147332'3 )\1{32 603361 . 34,8034t on of

nBuL n- hexane e resulti’ng mxture I's stlrredfor 1
h and al3lo6,ui28d; 188. 18$B7 Wg127735’(26n4rrﬂ|25)6 d24m, 22, Byilzmal H1e38,i 1205, Ml28f THF i s
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hourfs TTher eafter an a;:ldl tional 132 [ (é 1(2)rm"rol )tof dlcmet hyl ;))ﬁ:l ?tegcit Inoln
rr| |s con :

s uerbibb-BySH R4 e s e B RSBt e Bl R RS GRS hy)

acet at eydedl a%%@&ﬂn@ﬁﬁtéri&% hayaé@r@ﬁaeec&e@ﬁdxlawgd The organic layer is washed

twce with saturated bri The aqueous | ayers are conbi ned and extracted

one mord lrBremo-$i2- H"WY'%&'@W@OXM)H@R@&W%M organic solutions are dried,
filteredsingd mRAHE K@Sedjﬁ QLB"ﬂﬁfol)rcﬁq%ﬁ'lomd?ﬁl%!é@S oTh:ﬁe;Seﬁ'@H QH@orHﬁ?%” ified

by col umm chr omat o% on silica é} hexane dieth her) to
af f or d the ovasedunel of §rr£i@wmna¥ aary@lrarm@ »Dlsocn) J. Am. Chem Soc. 1976, 98,

?’yl( i pye%drsgfée%g? g’ég? %ﬁfé 8irfiolf &f 1-BRIMEBXHISSBINMLIRIOKy SURREY 1 3 BRI bR en- 1
mmol) of potassium carbonate and 1.45 g (3.9 mmol) of tetrabutylammonium iodide in 50

mL of dinjethylformamide is heated to 60°C for 4 hours. Then an additional 0.55 g (2.0
mmol) of 1-bromo-2-triisopropylsilyloxy-ethane are added and stirring is continued for
another hour at 60°C, after which TLC analysis indicated complete consumption of 1-
bromo-naphtalen-3-ol. The mixture is allowed to cool to room temperature and brine is
added. The resulting solution is extracted with ethyl acetate. The organic solution is washed
twice with brine and the combined aqueous layers are back extracted with ethyl acetate.
The organic layers are combined, dried, filtered and concentrated under reduced pressure.
The oily brown residue is purified by column chromatography on silica gel (97.5 : 2.5 n-
hexane / diethylether) to afford above title compound as a brown solid.

b) Oxo-[3-(2-triisopropylsilyloxy-ethoxy)-naphthalen-1-yl]-acetic acid methyl ester
To a stirred, cooled (-782C) solution of 1.59 g the compound of step a) in 15 mL of THF is
added 2.6 mL (4.13 mmol) of a 1.6 M solution of n-BuLi in n-hexane. The resulting mixture



To a solution of 1.070 g the conpound of step b) and 0.436 g (2.50 mmol ) of
2-(l.H -1Indol - 3-yl)-acetamde in 10 nL of THF is added at RT125 (12.5
nmol ) of a 1M solution of t- BuOK in THF. After the addition is comﬁ@’tm&he
m xture is heated to 602C for 4 hours and then allowed to cool to room
tenperature. Saturated aqueous sodi um bi carbonate is added and the
resulting mixture is extracted with eldyl acetate. The organic layer is
washed twice wth saturated brine. The aqueous | ayers are conbi ned and
extracted with ethyl acetate. The conbined organi-c extracts are dri ed,

filterpdtined feromcad 4 sbl8forto8s6 mngednrﬁmegw Hifnethylbbaldte 5 8 WeL 6FTHIH IS fied
by columm chromat ography on silica n-hexane_ / ethyl acetate) to
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mol ) Whdes radyged pressuEs, The f?&ﬁ&ﬁi‘g ISrP“T'hﬁd bycplumnichrgatograp §v eﬂéﬂ iea ggéueous

sodi umgstRhbral AditthyReHEerto Mo E'B&/ertﬂI%lHoHﬁwthétaWeﬁodV%lleXt racted with

ethyl acetate. The organic |ayer is washed twice with saturated brine. The

aqueous) 4. AYALdoRS-7)-4q81E SOy AMshyIBR)-Sthol)lraphitn- RGRbgkSle-STaBIHRTDI ned

I )g})
ethyl acetate solutions are dri'ed ? |t ered 'and concen under reduced

pr essufea sphwtion ek 1 @78 g the sampphadiobstep &) ansh 0813RIgNR.500Dmol).of 8-(3 Hi.dmalogr aphy
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ol . S5eRRlarid B o AE ¥ 3HFip 580 SOREABRME (13,5 himPRe Wi sofiig of £ 97 B9
1 H, BuOKid ElHFJG&f(;Br the agdl,éloﬁ ;d—%qu;ZIeﬁclihé d'uxtl.]r7e:|§ ?e?tgﬂlztg EO?% fo(;?l hturg dnd J; 158
Hz, 1 . 38 = 7. . , , . L d T 8.
(m 2+§enaliydy ooy wobir tempisratyfe. Sanyeq agiysqusipocyin biogivopaly S agbed ",y
SH)ZQ l(ﬁF\t:d the-re&l%%’)%\lxttﬂrel{ﬁ eﬁfhsc%ﬂ With etihyFadétdie Hehe d:g%zi_)ic layet s v([éﬁgga Hil)\vﬁwﬁ“3l 76( (E lrn
ve .ionization) . :
posi ¢ V¥ Saiebed bue, T Fiaukus PRy ATk Campined and sEactef witheefnyl ggetbe.
3- (1. Hrnd ssiabinéd btj@anﬂ:éx%aﬁ% dre'dfied ametddand Meﬂ?&t@ﬂﬁhdéﬁﬁbﬁ&@ gr8sshre.
-yi]-pyrrole-2,5- A nixture of 1999?5 nmol ) of the corrpound of

step dihe Eesmlegs pyrifieddygamn ghromatography on'si
acetate) to afford above title compound as a red-orange solid.
'H NMR (DMSO-ds, 400 MHz) & 11.85 (s, 1H), 11.15 (s, 1H), 7.98 (s, 1H), 7.83 (d, J=8.2
Hz, 1H), 7.60 (d, J = 8.4 Hz, 1H), 7.47 (s, 1H), 7.39 (dd, J=7.4,7.6 Hz, 1H), 7.31 (d, J=
8.0 Hz, 1H), 7.15 (m, 2H), 6.92 (dd, J= 7.4, 7.6 Hz, 1H), 6.44 (dd, J = 7.4, 7.8 Hz, 1H), 6.26
(d, J = 8.0 Hz, 1H), 4.18 (m, 2H), 4.03 (dd, J= 4.3, 4.5 Hz, 2H), 1.16 — 0.92 (m, 21H); IR
(KBr) 3346, 1710 cm™'; MS (EI, negative ionization) m/z 553 [M - HJ, (El, positive ionization)
m/z 574 [2M + K + HI**, 577 [M + Na]*

ica gel (60:40 n-hexane / ethyl

d) 3-(1 .H.-Indol-3-yl)-4-[3-(2-hydroxy-éthoxy)-naphthalen-1 -yl}-pyrrole-2,5-dione

To a stirred, cooled (0°C) solution of 807 mg (1 45 mmol) of the compound of step ¢) in 10
mL of THF is added 4.4 mL (4.40 mmol) of a 1M solution of TBAF in THF. After 1 hour,
saturated aqueous sodium bicarbonate is added, and the resulting mixture is extracted with
ethyl acetate. The organic layer is washed twice with saturated brine. The aqueous layers
are combined and extracted with ethyl acetate. The combined ethyl acetate sblutions are
dried, filtered and concentrated under reduced pressure. The residue is purified by column



met hanesul foni ¢ anhydride and 1.6 nL (19.80 mml) of pyridine in 25 nL of
THFi s heated to 602C for 1 hour. The reaction mxture is allowed tao. 9% to
RT and is filtered. The filtrate is concentrated under reduced press 005
The product is then crystallized from di ethyl ether, filtered and washed
wi th one portion of diethylether, gé)l’tl ons of water and anot her portion
of diethylether. This procedure afford above title conpound as red-orange
crystals. 'H NWR (DVSO-d6,400 MHz) 8 11.83 (s, 1 H), 11.14 (s, 1 H), 7.96
(d, J =2.5Hz, 1 H, 7.84 (d, J =8.2Hz, 1 H, 7.61 (d, J =82H, 1H),
7. 50 ( dechrdmatagrdphiign dilidd) gel Tethgl gcethte)Xo afford ghave title cotpblind as a0ed@ranhe= 8. 2
Hz, 1 ::%d“d7.16 (m 2H), 6.92 (dd, J =7.4, 7. 8 Hz, 1 H), 6.46 (t, i = 7.6

: , 6.28 (d, J =8.2 H, 1 H, 4.67 (dd, J = 3.9, 4.1 Hz, 2H), 4.39
(m  2H) 'H RMHAL(OMSO- dsraoo MHi)6Eh.85r(e,gﬁu)tve1sqai1wﬁemxs nm-n 784 (INVEB2 (E,

posi ti ve i oni zati on) ounds of _fornmula X2 F1 0 O

CN X, ke et Btz N o Qe B AR 98 (k! S 2ot Bukd, dioy

mat e?iv“a?@1 "B PRIFALARS 215 (AP bR YS T ORI R FLT £ LI N9,

MH* 452 Hg; 9H)36.290¢ GV'E-BC!‘EZN(H}H)QZ'“ M—#S&B-& 1H),HO! Ui, 2H)Q8.763{n, 2B) QA3 H -
M 53. 33 ;0 4

o ¢ 0By 1 iy A (EL BaoRRE ity v 397 - B oodditlerioni ZRbias) Wz, 4co

cycl opr o18/[2VB$ K- PHPEHD1ZMNFINay'c| opr opyl CH3 (M+H) + 452

e) 3-(1.H.-Indol-3-yl)-4-[3-(2-methanesulfonyloxy-ethoxy)-naphthalen-1-yl}-pyrrole-2,5-dione
A mixture of 1.99 g (5.00 mmol) of the compound of step d), 2.18 g (12.50 mmol) of
methanesulfonic anhydride and 1.6 mL (19.80 mmol) of pyridine in 25 mL of THFis heated
to 60°C for 1 hour. The reaction mixture is allowed to cool to RT and is filtered. The filtrate is
concentrated under reduced pressure. The product is then crystallized from diethylether,
filtered and washed with one portion of diethylether, two portions of water and another
portion of diethylether. This procedure affords above titte compound as red-orange crystals.
'H NMR (DMSO-ds, 400 MHz) & 11.83 (s, 1H), 11.14 (s, 1H), 7.96 (d, J= 2.5 Hz, 1H), 7.84
(d, J=8.2Hz, 1H), 7.61 (d, J=8.2 Hz, 1H), 7.50 (d, J= 2.1 Hz, 1H), 7.40 (dd, J=7.4,7.6
Hz, 1H), 7.30 (d, J = 8.2 Hz, 1H), 7.16 (m, 2H), 6.92 (dd, J= 7.4, 7.8 Hz, 1H), 6.46 (t, J =
7.6 Hz, 1H), 6.28 (d, J=82 Hz, 1H), 4.57 (dd, J = 3.9, 4.1 Hz, 2H), 4.39 (m, 2H), 3.21 (s,
3H); MS (EI, negative ionization) m/z 475 [M-HJ’, (El, positive ionization) m/z 499 [M + Na]"

The compounds of formula X,.

wherein Rj is as defined in Table 2, may be prepared by following the procedure of
Example 28 but using the appropriate starting materials.



37 H(M+H) + 438.2 -OCH2 -]< (MH)- 436.3 NHCH3 38 -OCH2 --]< CH3 (MtH) +
452.3 NHCH3 39 (4-nethyl-piperazin-1-yl) H (MH) + 437 (M H)- 435 5403Y 2005
(4-net hyl -pi perazin-1-yi CH3 (MtH)* 451 41 1-piperazinyl H (M:H)+ 423
(MH- 421 42 1-piperazinyl CH3 (MtH) + 437 (MH) - 435 43

-(4-fornyl -pi perazin-1 -yl) CH3 (MrH)' 465 (M+Na)+ 487 44 0-(CH2
2-(piperidin-1-yl) H (MH) + 466 45 0-{CH2) 2- N(CH3) (n-Bu) H (M+H) + 468 46
__gt"2)2-NHcycl ohexyl H (M+tH)+ 480 47 0-(CH2)2-(4-methyl- H (MtH) + 480

pi peridin-1-yl) 48 0-(CH2)2-(rac-2-nmethyl- H (MtH)+ 466 pyrrolidin-1-yi) 49
0- (CH2) 2- (4- hydroxy- H (MrH) + 482 pjamspdl n-1-yl) 50 0-(CH2)2-((S)-2- H

(MrH) +.482 _hydroxynethyl coyrrolldin. 1 -yl) 51 0. (CHV AL (niperidin.1- H
(MrH) H 549Xyl ) {pi peridi Rs1-yi] 0-f CH2) X- (rRc- 3- hydr ¢xy- HM.GnPpta 482
plper i3y TG ormornS i Bxamptes—48—amd ﬁﬂwﬁ-ﬂw—a'wwﬁerray
al so be pr %%ar eq iﬁnc?’ngﬁa g’?@ﬁdfgﬂ ure cis ;Fr? trans emanti oner s4usi ng t
COr I eSpPUTTUEEIg T[S UD- R, NEAL) T EE MECETT S, 5 MI~W—The RifgsgPptTes to
the cip isomer g¢f Exanple 5P It y al so be prepared as a racemate or |in
pure tfrans form HO-CH,-CH,
31 -O-CH, H (M-H)~ 367
32 OH H (M-H)~ 353
33 -O-(CH,)3-N(CH3). H MH* 440
34 -O-(CHg)2-N(CHs)- H MH* 452
cyclopropyl
35 -0O-(CH,)2-N(CH3)- CHs MH" 466
cyclopropyl
36 -0O-(CH,)2-NH-cyclopropyl CH, (M+H)* 452
37 ] H (M+H)" 438.2
OcH, (M-H;' 436.3
NHCH,
38 -OCH, CHs (M+H)* 252.3
NHCH,
39 (4-methyl-piperazin-1-yl) S (M+H)* 437
(M-H)” 435
40 (4-methyl-piperazin-1-yl CHs3 (M+H)" 451
41 1-piperazinyl H (M+H)* 423
(M-H)" 421
42 1-piperazinyl CH; (M+H)* 437
: (M-H) 435
43 -(4-formyl-piperazin-1-yl) CHj; (M+H)" 465
(M+Na)* 487
44 O-(CHp).-(piperidin-1-yl) H (M+H)+ 466
45 0-(CHy)-N(CHs)(n-Bu) H (M+H)+ 468
46 O-(CH,),-NH-cyclohexyl H (M+H)+ 480
47 O-(CHy)2-(4-methyl- H (M+H)+ 480
piperidin-1-yl)
48 - O-(CHy)2-(rac-2-methyl- H (M+H)+ 466
pyrrolidin-1-yl)
49 O-(CHy)2-(4-hydroxy- H (M+H)+ 482
piperidin-1-yl)
50 O-(CHz)2-((S)-2- H (M+H)+ 482
hydroxymethyl-pyrrolidin-1-yl) :
51 O-(CHy)2-[4-(piperidin-1- 'H (M+H)+ 549
yl)-piperidin-1-yl]
52 O-(CHy),-(rac-3-hydroxy- H (M+H)+ 482
piperidin-1-yl)

The compounds of Examples 48 and 52 which are racemates may also be prepared in the

form of pure cis or trans enantiomers using the corresponding cis or trans starting materials.



Exanpl e 53:

3-[3-(2-hydroxy-ethoxy)-5,6,7, 8- tetrahydro napht hal en-1-yi]-4-(1.

i ndol -3-yi)-pyrrole-2,5-dione 0 0 O MAY 7
3-[3-(2-t. butoxy-ethoxy)-5, 6, 7, 8-tetrahydro-napht hal en-1-yi]-4- (1. ng
-yl)-pyrrole-2,5- dione is treated wrt1 TFA/H20 (5 m, 9515) at RT for 15
m n. The_‘reaction m xture is poured Tifto ice-cold saturat ed aqueous NaHCC3
solution and the resulting suspension is extracted wth ethyl acetate. Pure
title conpound is obtained as orange powder after purification on silica
geI usi fige samaé applies mthleatihiigbmac et Bxamgl2/50) it amyraidn beprepasss adddraced@ie ( ES )
"H NWR 400 I?IVBOdG) 511 84 (bs, 1 H, 10.96 (s, 1 H, 7.95 (d, I H J
= 1.47 ')’P”'ef’a‘é‘? - 1 H J=8.32Hz), 7.03(t, | H J =7.34 Hz), 6.72
(d, | H J = 2.44 Hz), 667(t 1H J 7.33 Hz), 6,62 (d, 1 H J = 2.69
Hz), 6.Exarbple 53: H 3)[3-(2chydifoxi-ethaky)-B, 1s-tétrkh drohdphvalblH -yIP4gT.H-m 2H)
APOR: gtr—5 [:(mﬁikv-bdkﬂd s{ aﬁo, 06v1(3n$ gt SRS
(m 1H, 1.49 (mmtiolr%-yl)-l?yge'etgﬁ @Pﬁle

3-[3-(2-t. butoxy-ethoxy)-5,6,7,8-tetrahydro-naphthal en-1
-yi]-4-(|.H.-indoI-3-yI)-pyrroI e-2 dicone, used as starting materials, is
prepared as follows: a) 8-bro ltetralin To AIC13 (9-9 g, 75 mml)
i s added dropw se 6-acetyltetr . @ 30 mol ) under nechani cal
stirring at RT. After 20 minutes at %00 C the reaction is cooled to RT and
treated in small portions with Br2y(5.76 g [= 1.86 nl], 36 mol) over a
period of 30 mnutes. After that #®he m xture is stirred for further 60
mnutes at 850 C. After cooling down to RT and addition of ice-water (450
nm) the compound is extracted with nethyl ene chloride and urified on

si | i ca YB-Cdutexy:ethexy)-8/5:7 8tetighydim-Raptthalerrd ti-4-tdiadal-3y pv'z5°l§1215-
obt ai ni dignd E%reatérd%frp’rwﬂze (@?Al egsreﬂ Atqw 0?15 8hin bth&e%f?érpmwreaé §ur§a yl

acetate - mpound ‘of step a) (7 g, 28. nmo I'S

di ssol \iel® wmccttdrgaluzate@@qmqus Pial'd!aQa gelution @dwthecrwdtmm%rsnend@m is exdriagted111. 7

g, FLU f | fate (5
9) therrﬁ}a'ficfi Q%r?e%?eﬁd}r’%t@ésjgﬁﬁ%ﬁne w%e?‘rérfé uﬁgghewﬂ%nég{seﬁ P gﬁéagagéﬁd (250
pi, 2. sdicargsl Ysingbyelo-bexanetthyl sckiats (24t) aRmélle phasboMHE . 408(EST) t hin | ayer
control, m chl oroperbenzoi ¢ acid &é 25 11 nmol sodiumsulfate (2 g) and

trif | ubkNMBHAGGMEZ PMSQ do) At 1684 08.967(s ), Y-955(datded=t1c4% Ha. r eact i on
2t 6. I il ted 3
( 'rm;s?*{qr& hip /8 my“%&ﬂ?&ﬁ*tﬂfosu??‘. ﬂ’éjeé é?d 1H, f-eéaqorfrzgde srttr IS

ti mes an aqueous s te’so utron he ¢ ound
=7.33 Hz), 662(d 1H, J=2.69 Hz), 6.45 (d, 1H, J=8.07 Hz), 4.77 (t, 1H, J=5.38 Hz),

3.87 (m, 2H), 3.62 (q, 2H, J=5.38 Hz), 2.67 (m, 2H), 2.34 (m, 1H), 2.06 (m, 1H), 1.59 (m,
1H), 1.49 (m, 1H), 1.36 (m, 2H)

3-[3-(2-t.butoxy-ethoxy)-5,6,7,8-tetrahydro-naphthalen-1-yl}-4-(1.H.-indol-3-yl)-pyrrole-2,5-
. dione, used as starting materials, is prepared as follows:

a) 8-bromo-6-acetyitetralin

To AICI; (9.9 g, 75 mmol) is added dropwise 6-acetyltetralin (5.25 g, 30 mmol) under
mechanical stirring at RT. After 20 minutes at 70° C the reaction is cooled to RT and treated
in small portions with Br; (5.76 g [= 1.86 ml], 36 mmol) over a period of 30 minutes. After
that the mixture is stirred for further 60 minutes at 85° C. After cooling down to RT and
addition of ice-water (450 ml) the compound is extracted with methylene chloride and
purified on silica gel using a mixture of cyclo-hexane/ethyl acetate 2/1 to 1/1 obtaining the
broduct as a pale yellow solid. '

b) 8-bromo-tetralin-6-yl acetate




purified on silica gel using a m xture of cycl o-hexane/ethyl acetate 2/1 to
1/1 obtaining the product as colorless oil. ¢)

5,6, 7, 8-tetrahydro-4-brono-2- napht hol Conpound of step b) (6.1 g, 22;@ v 2005
mol ) is added to MeOH (200 mi) at RT. IIN sodium mnethoxide in met hanol
(22.7 m) is stirred for 15 mn. Anber|lite IR 120 (H+4orm is added to the
m xture until the reaction mixture betd¥ds neutral. The ion exchanger is
filtered off, the solvent is evaporated and the crude product is isolated
wi thout any further purification as a pale yellow solid. d)

2- (2-t . lpoimpoune bhstey p) (728 gnes.35 GnolBistdidsolviey di GHeER (B0 val) 2 eq@oaipotsmek of

step ¢c) (2.8 g, 12.33. ) i d 0 . (1, 00n t Tr,i hen

oo Roiopathienzelc 2 T s RA S0 74%) cder it Bjend Siter B S

di | sopr ggdilmzetaeds pnd r@taendrﬂmxﬁﬁe igreatdd with mﬁfmo}orﬁétﬁaﬁm.ﬁdmaad.dt(iaso m xture
is stirred for 14 hours. solvent is renoved and the residue is purlfled

on sili&h2§8 m[ﬁ‘é’DﬂH’%V@P’@ﬂ%'ﬁé‘ﬁBt tFvotey 1?61089%%11‘?(9%@)/3' GARtRY Msne chl oride

(1/1) aghiBRRE }b%ne&e%e.d égty@ il riﬁmbi)'eso@ﬁf?l%&l?at@?z g)%ﬁﬂu@rbh@maﬁegmfbn.@)
3-(2-f. but oxy- et hoxy tetrahydro napht ha yl - oxo-acetic acid

met hyl esiddp Hkﬁ#@dﬁ'ﬁél)éﬁa@i@ﬁodbe (eactian (2 time)githind hours). Theegrpisdayen i 'Sdr y
THE ( 70f| kg ahd Bl_trfdwta §%me§§\8thgé?¥‘5tg}e%us gg&uﬁ:r tn%%ly itd éotllmoﬂml'ﬁé cg?ngun
nmol , is a dr

hexan W se reaction m xture un
i nert apnmgdmmhc@agayuapg amigtoire of mlaalnemnnﬁttmw lacetate 2(1 ¢o M.@tgnlngah@z
mol ) i is added to the reaction m xture and the reaction is
war nmed Em%f’gqeﬁgdor%eo'rleactl on mxture is poured into Titrisol buffer

sol ution s et hyl acetate. The organic layer is
dried aﬁhé’g :?esz%e(t)%ﬁgﬂ%&#@&p%%’%@ﬂo'on silica gel using
cycl ohecampburd b stepeb)cél ogj A2.66/rdmal israddéd teo MeOH @00ami)i atgRT.NEN poddm:t as
white sol oxy-.et hpx . 6,7 pht

“n 45 () Ml Tl (327 e Siged fir ik min Ampeile 588 P Janefinadiiitor
S'([jgpde) tl(e_llfln_gtu(rigﬁﬁ tﬁ@ﬁéa?jctlﬁmmmg%&oare%mwf I ). d’ﬁe(ucﬂ'?ékdﬁiﬁngér |§9|téfafﬂ|o)f thia M
added to nd heat e o.ref |ux in
THF) i sSAWRMdS e&ﬁWﬁ%&F&@"dﬁB"eF’“&’Pdﬁﬂé%éP 'FH'@‘%‘%‘MQ%H"Y Q’E‘@b?“ﬁ?caﬁ'% Pﬁ)@ for 1
hour. Tpgehyemsw sy, M Xture is diluted with ethyl acetate and extracted WI th
sat urated agueous NaHCO3 solution. The organic layer is dried and the

conpoung) 2-$2-t B@bRA-EHoRD- @&oﬁf@@gq @ﬂitiaﬂ @i’i)tr%rphfl‘l%i'l@?l‘éal of the solvent
W t hout any further purificat

3- [ 3- ( 2CPmpeung plsieme) @t%x&ﬂﬂ%moh Isaﬂéw HWdF 6Lq0aHhat AT iphenyly - 4-
(1. 11-i pR&phitieY(h 8 8RY, 6218-mer) 8h@ Mter 10 minutes) diisopropylazodicarboxylate (11.66
ml, 59.2 mmol) are added and the mixture is stirred for 14 hours. The solvent is removed

and the residue is purified on silica gel using cyclohexane (100%) to cyclohexane/-
methylene chloride (1/1) as mobile phase, obtaining the product as a pale yellow solid.

e) 3-(2-t.butoxy-ethoxy)-5,6,7,8-tetrahydro-naphthalen-1-yl-oxo-acetic acid methyl ester
Compound of step d) (2.61 g, 7.96 mmol) is dissolved in dry THF (70 ml) at RT and cooled
down to ~70° C. Butyllithium (5.5 ml, 8.76 mmol, 1.6 M in hexane) is added dropwise to the
reaction mixture under inert atmosphere (argon). A solution of dimethyl oxalate (1.9 g, 15.92
mmol) in 5 ml dry THF is added to the reaction mixture and the reaction is warmed up to RT.
The reaction mixture is poured into Titrisol buffer solution (pH 7) and extracted with ethyl
acetate. The organic layer is dried and the compound is purified on silica gel using
cyclohexane/methylene chloride 1/2 as mobile phase obtaining the product as white solid.

f) 3-[3-(2-t.butoxy-ethoxy)-5,6,7,8-tetrahydro-naphthalen-1-yl}-4-(1.H.-indol-3-yl)-pyrrole-2,5-
dione



N CO H The conpound of exanple 53 (380 ng, 0.94 mmmol ) is suspended in

met hyl ene chloride (20 m) containing 225 pl pyridine (2.8 mol). ﬂfﬁ 2005
addi ti on of nethanesul fonic anhydride (393 ng, 2.26 mmol) the reactl

m xture is kept at RT for 14 hours. The reaction is extracted with 1 N HC
in water, the organic layer is dried over sodiumsulfate and the solvent is
renmoved under reduced pressure. The red due is dissolved in THF and then
treated with an aqueous solution of dinethylamne (2.5 m). After 96 hours
the solvent is renoved and pure title conpound is obtained as an orange )
powder @émpoursd bf stepge) (1clgr aras ognalphyd indotd-B-acetdatidey (200 ey, .49 innadd) isobi | e

TR adiget THF 157 ang g 10 Sl L ARK (o, Bl f Mg ke '

J = 7 3drobWse Undéb atgbn dndtheJreactibndié Kepd at @fl®8 fdrt1, hdurHThd reactiénIdixiuze is 6, 63
(d, 1 H, J =269 Hz%c, 6.44éd, 1 H J =807 H), 3.9%%'%2@,_2.70(m
2H) 2d|t§@ct Mlthzquwyl elt@te(zﬁﬁ\ px}:gcteci with ﬁgturaégq; agyequs 3§ lutiong F1 h@m 1
H, 1. 5 rq(aﬁ‘b Iéye"')s drled%nd e c&ﬁboﬁdﬂ%o&t&ﬁés an orange solid after removal of the

3- (I ndol -°3-yi )-4-[3-(4-not hyl - pi perazin-1-yl)-5,6,7, 8-tetrahydro-
napht ha$@YMWh?UtWer kerpusfieatione 5 MAY 2005 -21 The title conpound is
prepared by condensi ng 2-[ 3-(4-nethyl -pi perazin-1-yl)-5,6,7, 8-

t et rahydr o- napht hal en-1 -yi]-acetamde with (I.H -indol-3-yi)-oxo-acetic
aci d neExamplesider i 3+[3-(2Rimethylamino-etip)y)-55,7,84tetpaliydromaphtialén{158}-3-

Exanpl e55B: . .

3-(I-Met hyl - 1. H. - | iddFingal3syihpyrsole2.5:di908 _ i per azin-1-yi)-5, 6, 7, 8-
t et rahydr o- napht hal en-1 -yi]-pyrrole-2,5-dione The title conpound is
prepared by condensi ng 2-(_3-(4- met hyl - Bi peOLazi n-1-yi)-5,6,7, 8-

1534
\!!!5

-methyl -1.H -indol-3-yli-'6x0-3
exanple 53 (step f). MH : 455 (¥

yl ester in analogy to
NO NG vd0C3, 0 N O

The compound of example 53 (380 mg, 0.94 mmol) is suspended in methylene chloride (20
ml) containing 225 pl pyridine (2.8 mmol). After addition of methanesulfonic anhydride (393
mg, 2.26 mmol) the reaction mixture is kept at RT for 14 hours. The reaction is extracted
with 1N HCl in water, the organic layer is dried over sodium suifate and the solvent is
removed under reduced pressure. The residue is dissolved in THF and then treated with an
aqueous solution of dimethylamine (2.5 ml). After 96 hours the solvent is removed and pure
title compound is obtained as an orange powder after silica gel chromatography
(methanol/ethylacetate 1/1 as mobile phase). MH*: 430 (ES®)

'H NMR (400 MHz, DMSO-d;) §11.87 (bs, 1H), 10.99 (s, 1H), 7.98 (t, 1H, J= 0.40 Hz), 7.39
(d, 1H, J=8.07 Hz), 7.05 (t, 1H, J=7.34 Hz), 6.75 (d, 1H, J=2.44 Hz), 6.68 (t, 1H, J=
7.33 Hz), 6,63 (d, 1H, J=2.69 Hz), 6.44 (d, 1H, J = 8.07 Hz), 3.98 (m, 2H), 2.70 (m, 2H),
2.63 (m, 2H), 2.40 (m, 1H), 2.23 (s, 6H), 2.12 (m, 1H), 1.63 (m, 1H), 1.53 (m, 1H), 1.41 (m,
2H)

Example 55A: 3-(1.H.-Indol-3-yl)-4-[3-(4-methyl-piperazin-1-yl)-5,6,7,8-tetrahydro-
naphthalen-1-yl}-pyrrole-2,5-dione



Exanpl e 55A Exanpl e 55B 2-[ 3- (4-net hyl - pi per azi n- |

-yl)-5,6,7, 8-tetrahydro-naphthalen-1 -yl)-acetam de, used as startln
material, is prepared as follows: a) M AY 2005
5- Br onp- 7- met hoxy- 1, 2, 3, 4-t et r ahydr o- napht hal ene

5,6,7,8-tetrahydro- 4- br ono- 2- naphthol V g, 30.8 nmol; step c) in exanple 29)
IS dlssolved in dry acetone (1100 m) 2hnd treated mnth K2G03 (15 g, 0.11
nol) and nethyllodide (7.25 m, 0.13 mmol). The reaction mxture is kept at
RT over night. After filtration and removal of the solvent the residue is
purifi egdhevigs cmpowid :g@re aved by bemdensing@-[3de/rmathyigissrania-11yIis 6af 8-0r ding the
conpound as a white

sol b)
( 3- Met higtiphydrg: "PPQIHaéﬁfkhﬂD'aP%taﬁﬁﬂﬂmwﬂa(%H -indg3-yiexe-peeticadd metyl edstiar To a
solutio ToXgseTol 4 +( 2417, 11.4 mmol ) in DMF (110 m) ZnBr2
(3.4 ,Qnélﬁg)g mmwgme ar a‘ggegma %r@bu%yl stannyl )acetate (5.5 g, 14.8 mmol)
and d| chl or obi s(td- o- tol yl phosphl ne) - pal l adium The reaction is kept under

argon a r r r£qand the
cr ade r ExaBle S48, Tl Moy ol STRAEL BV B S BT £ a0 UL
NaHCC3 (éi%hydi’dﬂ-aaphuﬂmm1Jyﬂwrrdle-zcﬁ-dﬁde concentrated and purified on
silica gel (nethylene chloricle/cyclohexane 1/1) affording the pure
conmpound. MAM2 0 05 -22 ¢)

(3- Hydr ?é?éﬁié aeHden - xln) tR J .ester
DL- Met h?gﬁltlﬁeeéerﬁp&ﬁoqk @bgﬂ an%g@*[ e ?Qﬁp&aﬁﬁ 1djlﬁ$ B%77I5850I ved in

met hanetﬁmahmrpmapamadprr‘gyﬂrayeta SWith (1ame ¥ b\l/-é1ndﬁ>i gfys-oxw?@eh@a@ﬂ imsthyl s
pour ed glzm:l, on and extracted 3 tines with
net hyl ehge%[g oﬁgsgkagae'ﬁglr%gg?l@%gl yer i y&%& concentrated and purified

on silica gel (et hyl ene chl ori de/ net hanol 95/ 5) affording the pure
conpound. d) (3-Trif Iuor onet hanesul f onyl oxy- 5, 6, 7, 8- tyet r ahydr o- napht hal en-1
-yi)-acetic acid etfgg‘es=ér To a sol ution of conpsy of step c¢) (940 ny,
4 mol ) in pyridyT i ) ide (720 pl, 4.4
mmol ) is added a o & @;- ni ght . The
reaction is poured T 0 aﬁce cold water and extr aet4 Ntlrres wi th diethyl
et her. The organic | aye ? s dried, concentrated and —\i/bl ed on silica gel

(et hyl ene chlori de) rdi ng t he conmpound. e) [3- t hyl - pi perazin-1

a(yl)- , 6,7, 8- tetrargg"fpcl)e 5nsi;\tpht hal en-1 -yl ]-aceti cxagnggeoésgt hyl ester 0 O N

2-[3-(4-methyl-piperazin-1-yl)-5,6,7,8-tetrahydro-naphthalen-1-yi}-acetamide, used as
starting material, is prepared as follows:

a) 5-Bromo-7-methoxy-1,2,3,4-tetrahydro-naphthalene
5,6,7,8-tetrahydro-4-bromo-2-naphthol (7 g, 30.8 mmol; step c) in example 29) is dissolved
in dry acetone (100 ml) and treated with K,COj3 (15 g, 0.11 mol) and methyliodide (7.25 ml,
0.13 mmol). The reaction mixture is kept at RT over night. After filtration and removal of the
solvent the residue is purified over silica gel (methylene chloride/cyclohexane 1/1) affording
the compound as a white solid.

b) (3-Methoxy-5,6,7,8-tetrahydro-naphthalen-1-yl)-acetic acid ethyl ester

To a solution of compound of step a) (2.75 g, 11.4 mmol) in DMF (110 ml) ZnBr. (3.4 g,
14.8 mmol), are added o—(tributylstannyl)acetate (5.5 g, 14.8 mmol) and dichlorobis(tri-o-
tolylphosphine)-palladium. The reaction is kept under argon at 80°C over night. DMF is
removed under reduced pressure and the crude residue is dissolved in ethyl acetate and
extracted with aqueous NaHCO; (6%). The organic layer is dried, concentrated and purified
on silica gel (methylene chloride/cyclohexane 1/1) affording the pure compound.



To a solution of conmpound of step d) (0.6 g, 1.36 nmmol) in dry THF (10 m)
K3PO4 (405 ng, 1.90 nmol), N-nethyl piperazine (180 pl, 163 nmol),

t ds(di benzyl i deneacet oneacet one) - di pal l adi un(O (60 ng, 0.07 mmol § MAhAD

2- (di -t - butyl phosphi no) bi phenyl (21 ng, 0.07 mmol) are added under argon.
The reaction is kept under argon at 800C for 24 hours. After filtration DV
is renoved under reduced pressure and 44re crude residue is purified on

SI lica gel (nethylene chloride/methanol 95/5) affording the pure conpound.
HNI\/R(4OOM—IZ CDC13).3 6.68 (d, 1 H J = 2.44 Hz), 6.59 (d, 1 H J=2.20
c%%#ﬂdrox?léeﬂSﬁeﬁ'al%rblhhphtﬁaﬁ;ﬁ Kl_fl)-ae?étﬂc ,ach é{lﬁ_él(éste%"l Jt— 451H13JHZ)21 %0
@5N(e§1|orgpﬁ (1 11 977 %rﬂmmgpﬁan& fOQ‘QO(]I?d obstep 9) is d;ssg{yedp&ymeﬁt)a’nesulfomc

2 [ 3- ( Aac'i@{%hﬁg 2Rl REp R FT 3v€r3H|dh1 ST %a@ﬂér?’% rp%bbé‘)i'lﬁi?l’o@i%@c@ﬁi Shurated l\)laCi

275(t

-yi]-aceta A sol ution of conpound o

met hanaiolutieis and extraeteyl 3 tineg with ethylens thnr@!eaﬁh%lgltg@mCa\aA@rmwewbpt at 1200C
for 48 e rude
resi due&ﬁgérﬁratfé? %ﬁ%p gﬁ@g S'ﬁ& %I?'?g&]?%'aﬁecﬁleo ng lori d{ 07 anod;n%B?lOS)
affordlmgebbmppmncb title corrpound 5 MAY 70M -23 Exanpl e 56:

3-(l.H -indol-3-yl)-4-[2-(4-met hyl - pi perazin-1 -yQ qui nazoljn-4-yl]-

pyrr ol ed)Z3FritluaomettiadesulfdnyloXy-5,6,7,8-tetrahydro-naphthalen- 1-y|) -acetic acid ethyl ester

2-] 2- 1- - QUi lin-4-vil]- 0.75

ot ) - AR soufaRR oty Steb IO AEER, p RutoLinlayRRe T itk dergmithang:

il i 3 soMI }sadc%ml_nig aﬁhﬁzr(Sdbfr([mgl (z)ﬂbmh’;w) is:T ﬁdsmattso%:nThe rexdtenl nﬁb(tomvis kqotzm RICC L t Bu 2<
. I N , . eqd., ). e m ur e rr | .

second F 1bh Thf recfan s B o dde-oo8 Vel errectRi @dtes wih R o acied

and t heetmrxmé ergaanosayér@dnai cBAcdrifatetflantl puiiet Bh siﬂ%a?@d@ﬁ’etﬁﬂ%é he organic

phase is wash t h agueous NaHCO3 1.0 M and brine he organi c phase is
dried W&rndemfi@@mgamcwawdat ed. The residue is purified by FCC
(Et 20 MeOH agueous. NHAOH 90:10:1) to afford the title conpound as an
or ange-&) &3 (PRt p'peaﬂnvbyb153677{8wmhvd“1ﬂanlma'emvsd-a%9 amdzéath)é ester13 (s,
3H), 2.16 (m 4H), 3.69 (m 4H), 6.35 ¢d, J 8.0 Hz, 1 H), 6.64 (dd, J =
7.8, 7.4 Hz, 1 H, 7.02 (dd, J = 7.6, .4\Hz, 1 H) 7.10 (dd, J =7.8, 7.2
Hz, 1 H), 7.38 (d, J =8.2Hz, 1 H,[7%37(d, J 8.4 Hz, 1 H, 7.63-7.73
(m 2H), 8.13 (s, 1 H, 11.29

Q

N

To a solution of compound of step d) (0.5 g, 1.36 mmol) in dry THF (10 ml) K;PO, (405 mg,
1.90 mmol), N-methylpiperazine (180 pl, 163 mmol), tris(dibenzylideneacetoneacetone)-
dipalladium(0) (60 mg, 0.07 mmol) and 2-(di-t-butylphosphino)biphenyl (21 mg, 0.07 mmol)
are added under argon. The reaction is kept under argon at 80°C for 24 hours. After
filtration DMF is removed under reduced pressure and the crude residue is purified on silica
gel (methylene chloride/methanol 95/5) affording the pure compound.

'H NMR (400 MHz, CDCls) & 6.68 (d, 1H, J=2.44 Hz), 6.59 (d, 1H, J=2.20 Hz), 4.15 (q,
2H, J=7.34 Hz), 3.55 (s, 2H), 3.17 (t, 4H, J=5.13 Hz), 2.75 (t, 2H, J = 5.87 Hz), 2.60 (1,
2H, J=6.11 Hz), 2.57 (t, 4H, J= 4.90 Hz), 2.35 (s, 3H); 1.77 (m, 4H), 1.25 (t, 3H, J=7.10
Hz)

f) 2-[3-(4-Methyl-piperazin-1-yl)-5,6,7,8-tetrahydro-naphthalen-1-yl}-acetamide

A solution of compound of step e) (394 mg, 1.2 mmol) in methanol/NH; (4 ‘molar) is

transferred into an autoclave and kept at 120°C for 48 hours. After cooling the reaction is
- concentrated and the crude residue is purified on silica gel (methylene chloride/methanol

90/105) affording the pure title compound.



(br s, 1H), 12.01 (br s, 1H). The resulting conmpound is dissolved in ethanol
and 1.2 equivalents of acetic acid are added. The solvent is evaporg%%gﬁzma
under reduced pressure yielding the acetate salt. ' '
2-[2-(4-nethyl -pi perazin-1 -yl)-quinazolin-4-yi]-acetamde NH C'NA _;
,1),~ used as starting material may be%grepared as follows: a) To a
suspension of 1 H, 3H quinazolin-2,4-diehe (10.0 g, 61.7 mol) in POC13 (37.0
m.) is added dropwi se N,/V-dinethylaniline (7.8 nL, 1.0 eq.). The m xture is
heated to 11 OOC and kept - at ref lux f or 36 h. The solution is cooled to
RT and poured onto an ice- water m xture. The precipitate is filtered off

and wasped w th H20, ,The. solid i i ssol.ved in t . and. wgshed wi th H20
and br igﬂ‘gﬁﬁér gaﬁﬂknﬁmggbfw'%lé'g‘GW'mw'Q%W@U%@' 24 |
evaporated to afforgredledes-dighedi chl or o- qui nazol i ne whi ch can be
recrystallized from™ tol uene/ pentane. ElI-Ms: 198 (MH', 163 [MCr; b)

Et hyl acetoacetate (5.08 nL, 2.0 eqed dissolved in THF (25 nQ is added
dropwi se to a suspension of Na (04 g, 1.3 eq.) in THF (25 mQ at
OOC. The solution is stirred 30 : nd the sol vent is evaporated.
The residue is redissolved in tol un%"(l m® and 2, 4-di cl or o-qui nazol i ne
(4.0 g, 20.0 nmmol) is added. The m xtiure Is stirred 30 mn. at reflux and
the toluene is evaporated. The oily (eshpdue is redissolved in aqueous NH40H
25% (80 mQ and stirred overni ght at N Al volatile materials are
evaporated and the residue is taken up in AcGEt (80 nL). The suspension is

heat ed 2f2-(4eneihyl-piperazv-hikrquinegelinetyllasetanitien@d 3mg, detemmod aarfdbr d
CR ke ndbieahAgaey dayibsler 761 1D 99,80 dollisofigd i ThE (7B R IfR N e
400 MHzguspersi@riis(asided trdpwisd aP@°Q bBu@K 110 M)in THF/(2-25. 184, 3.heql)1THg mixure7 (d, J
8.4 Hz,. 1. =84 7.5 . = 8, c
5. (2 oiip Siriba et D Dugimy A Sscbrdimoftich Funskaldle dBimg, dfend angtrfidioe M) )
- met gyél mE)a_\I_rﬁ)add_edi add Mmiﬁla'e(is B‘lirfédSM Mmmhyélg{nﬂﬁﬁd@d_%ﬁﬁg%ogganiﬁ. Oheq. )
I1s addeqd. The mxture is he ) S50' . C. AcCEt | s added,and the
L osoandhierwhsnad Wi agupaleMaHEd: 1 8N and hudg e G phasdle 4ica 806
1 >1/I )1 %%f%mgngwaﬁé%te@%@gégmﬁsp@rm% bﬁFS(ﬂéE%O/I(ESOHV&fu;BB&%IH%%H](' , 241,
- [ , i s, -1),, 2. - : m

41-1), %Q=§?§$N§>,a?f21d %e,tm%'.z@qow @?afqn?nger?@mw@,r- @'é‘ffﬁaigﬂﬂ-tﬂ Hz, 1 H),
7.49 (dy Nmik (DM, 40dMHz) § 2.13 (s, 3H), 2.16 (m, 4H), 3.69 (m, 4H), 6.35 (d, J = 8.0 Hz,

1H), 6.64 (dd, J = 7.8, 7.4 Hz, 1H), 7.02 (dd, J= 7.6, 7.4 Hz, 1H), 7.10 (dd, J= 7.8, 7.2 Hz,

1H), 7.38 (d, J= 8.2 Hz, 1H), 7.53 (d, J = 8.4 Hz, 1H), 7.63-7.73 (m, 2H), 8.13 (s, 1H), 11.29

(br. s, 1H), 12.01 (br s, 1AH). The resulting compound is dissolved in ethanol and 1.2

equivalents of acetic acid are added. The solvent is evaporated under reduced pressure
yielding the acetate salt.

2-[2-(4-methyl-piperazin-1-yl)-quinazolin-4-yl]-acetamide

NH,

SN

N/)\N
Ch

used as starting material may be prepared as follows:
a) To a suspension of 1H,3H-quinazolin-2,4-dione (10.0 g, 61.7 mmol) in POCl; (37.0
mL) is added dropwise N,N-dimethylaniline (7.8 mL, 1.0 eq.). The mixture is heated to

2

110°C and kept at reflux for 35 h. The solution is cooled to RT and poured onto an ice-
water mixture. The precipitate is filtered off and washed with H,O. The solid is redissolved in
AcOEt and washed with H.O and brine. The organic phase is dried over Na,SO,4 and



7.63-7.72 (m 2 H), 7.95 (d, J =8.2 Hz, | H); The conpounds of formula X3 0
0O As R7 )(3 NNRL RS wherein R, R5, R6 and R7 are as defined in Table 3
bel ow, nay be prepared by following the procedure of Exanple 56 but gAY &95
the appropriate starting materials. The conpounds nmay al so be converted
into the acetate salt as disclosed for the conpound of Exanple 56, where
appropriate. VIM -25 Table 3 Ex. R5 f84Re, (position 7 R7 (position 5 M S.
Data or 8) or 6) 57 -OCH3 HHH M 370 (EI) 58 -N(CH3)2 HHH M 383 (EI)
59 -0- CHZ CH2-N(CH3)2 H H (%) - 426 (ES-) 60 -0-CH2-CH2-OH HH H (WH)- 399

( ES— ofdhedid2atford cﬂKo@'ﬁd-&ndHldrb-Huﬁw%lme%’ﬁcK & be r&:?ystalhzed from
I-metﬁl-plperldln4 HH V\HY 452 (ES-) 0-(CH2)3-N(CH3)2 H H
H (M+H)t¢lusn9/PEElSPe %'4M$Nl¥§né\9 HEI 6IM-Q{cH3) 2 H H H (V\H) 439 (ES-) 65
- (4- et hyl perazi n-1-vyi VHY 467 (ES-) ) .
- (4- mety| %hﬂé\cﬁﬂaﬁet@%/(%ow %i%CH ?'WV%’HE T "“6)?3 added dropwise to a

4- 7
24 x{{:u\étaérﬁ%géggiéﬂ}éo%yi b4§ ?sf&@ngnmé%ﬁ?w Eoéé Tﬁ@&lhtuorﬁi% stirred 30

- (4- n'etih'jﬁl atfd’ wwmﬁsplveptlpenaapor@temT Qwpsiduprig r@@s‘aqlvedm tolgens 6@5&12'4-)ny| H H

" R A 84 g somn.

- [ 4- ( 2-rafhde and/tverglupne |4 ¢vapo(atedd)The4dly residue is redissolved in aqueous NH,OH
25% (80 mL) and stirred overnight at RT. All volatile materials are evaporated and the
residue is taken up in AcOEt (80 mL). The suspension is heated at reflux for 15 min., cooled
to 0°C and filtered to afford 2-(2-chloro-quinazolin-4-yl)-acetamide as a white solid.

EI-MS: 221 [M]" 178; IR (KBr) vmax 3302, 3138, 1681, 1542, 1388, 1287, 948, 771;
'H NMR (DMSO, 400 MHz) & 4.21 (s, 2H), 7.24 (br s, 1H), 7.75-7.84 (m, 2H), 7.97 (d, J =
8.4 Hz, 1H), 8.08 (dd, J= 8.4, 7.5 Hz, 1H), 8.34 (d, J = 8.4 Hz, 1H)

c¢) 2-(2-chloro-quinazolin-4-yl)-acetamide (221 mg, 1.0 mmol) is dissolved in 1-methyl-2-
pyrrolidinone (2.0 mL) and N-methylpiperazine (555 pL, 5.0 eq.) is added. The mixture is
heated 45 min. at 50°C. AcOEt is added and the suspension is filtered to afford 2-[2-(4-
methyl-piperazin-1-yl)-quinazolin-4-yl}-acetamide as a white solid.

ESI-MS: 284 [M-HJ*, 241; 'H NMR (DMSO, 400 MHz) & 2.24 (s, 3H), 2.40 (m, 4H), 3.86 (m,
4H), 3.98 (s, 2H), 7.12 (br s, 1H), 7.24 (dd, J = 8.2,-7.5 Hz, 1H), 7.49 (d, J = 8.4 Hz, 1H),
7.63-7.72 (m, 2H), 7.95 (d, J= 8.2 Hz, 1H);

The compounds of formula X3

wherein R4, Rs, Rg and Ry are as defined in Table 3 below, may be prepared by following
the procedure of Example 56 but using the appropriate starting materials. The compounds
may also be converted into the acetate salt as disclosed for the compound of Example 56,

where appropriate.



pi perazin 1-yll (ES-) 74 -(4-nethyl-piperazin-1-yi) HH6-F M 466 (El)

75 (cis) 3,5-dinethyl-I- H H) -451 (ES-) piperaz nyl 76 iy 00
-4-N-(pyridin-4-yl)-1- HH - 500 piperazinyl (ES-) 77 (rac-.&t‘ﬁh”
3-nmet hyl - pi perazin-1-yi HHH (W)- 437 (ES-) 78 -(4-nethyl-piperazin-1
-yl) HH6-0OCH3 (WH)- 467 (ES-) 79 -(4-methyl-piperazin-1 -yl) HH6-01-1
M4+ 455 80 - (4-benzyl-piperazin-1 -y13®H H H M+ 515 81 (trans)

2,5 -dinethyl-1- HH H M+ 453 piperaz nyl 82 -[4-(2-dinethylam no-ethyl)-
HHH M+ 496 piperazin-1-yi] 83 4-phenyl -piperazin-1-yi HHH (WY 499 84

4-ethyl - pi perazin-1-yi HHHIVIH 4Bsble 85 4-isopropyl -pi per a2| n-1-yi HHH
W 466 _(_4__(_‘;9_]‘_h¥]___pj_p,g_r_a7i [ \Jli AV = = I 50 i ™ [V = T/ N~/
- (4- net Bt {pi perazi nBs-yl) cH3 H 6-F aysitiee 7 | 7B (%'t'qnin pdd-8zPatd cH3 H
6- Cl 443 89 (cis) 3.5-dinethyl-pip razionsy - H o601 M+ 487 YL PO
(cis) I3,9-(i net hyI -10G¥sper azi ny -Cl] M+ 500 91H(cis) M 370(E)
3, 4, 5-[CTggmet Tyt =1=_{{cH,p- O IVHT m erazifiyt 9 (CTg)~ 3%, ﬁﬂgﬁ'{;@‘rﬁyl -1 -
CH3 H M 515 ni nprn7i n\/1 Q3 -( fh\/l-nl pe azin-1 -yl) HH5 CH3 M+
453 59(4- et h91%1%ﬂ\&9!"ﬁz 1 -YI) HH ¢-C M a8f osH (M-H)” 426
- (4- i JoprofH pi-per-aziA-—t—yiH-HH 6-Cf M¥ 501 D6 (ES)
- (4- etlhyl™- pi per ag gﬁz_’LC@‘i ?HCI—B H 6- dl" VH] 501 H397 -[4-i s'apr opy | M H? 399|‘ES£| n- 1
-yl) 1H |[6- GHNVOW5QB,-N(CH,), H H H (M-H)~ 425 (ES)
62 -O-(1-methyl-piperidin-4-yl) H H H (M-H)~ 452 (ES")
63 -O-(CHy)3-N(CH,), H H H (M+H)" 442 (ES”)
64 -N(CHs)-CH>-CH2-N(CHj3). H H H (M-H)" 439 (ES")
65 -(4-methyl-piperazin-1-yl) H 7-OCH; H (M-H)™ 467 (ES")
66 -(4-methyl-piperazin-1-yl) H 8-CH; H (M-H)~ 451 (ES")
67 -(4-methyl-piperazin-1-yl) H 7-OCH, 6-OCHs3 (M-H)™ 497 (ES")
68 -(4-methyl-piperazin-1-yl) H H 6-Cl (M-H)™ 471 (ES")
69 -(4-methyl-piperazin-1-yl) H 7-Cl H (M-H)" 471 (ES")
70 -1-piperazinyl H H H (M-H)” 423 (ES)
71 morpholin-4-yl H H H (M-H)™ 424 (ES")
72 -(4-methyl-piperazin-1-yl) H H 6-CHj (M-H)™ 451 (ES")
73 -[4-(2-hydroxyethyl)- H H H (M-H)- 467
piperazin-1-yli] (ESY)
74 -(4-methyl-piperazin-1-yl) H H 6-F ~ M” 456 (EI)
75 (cis) 3,5-dimethyl-1- H H H (M-H)" 451 (ES")
piperazinyl
76 -4-N-(pyridin-4-yl)-1- H H H (M-H)~ 500
piperazinyl (ES))
77 (rac.) 3-methyl-piperazin-1-yl H H H (M-H)™ 437 (ES")
78 -(4-methyl-piperazin-1-yl) H H 6-OCHs3 (M-H)™ 467 (ES")
79 -(4-methyl-piperazin-1-yl) H H 6-OH MH+ 455
80 -(4-benzyl-piperazin-1-yl) H H H MH+ 515
81 (trans) 2,5,-dimethyl-1- H H H MH+ 453
piperazinyl
82 -[4-(2-dimethylamino-ethyl)- H H H MH+ 496
piperazin-1-yl]
83 4-phenyl-piperazin-1-yl H H H (M-H)" 499
84 4-ethyl-piperazin-1-yl H H H MH* 453
85 4-isopropyl-piperazin-1-yl H H H M" 466
86 -(4-methyl-piperazin-1-yl) H 7-F H MH" 457
87 -(4-methyl-piperazin-1-yl) CH,; H 6-Cl MH" 487




) CH3 HH M+ 479 102 -(4-nethyl -4, 7-diaza-
HHH M+ 465 spiro[2.5]oct-7-yi) | 103 -(4-nethyl -3, 3-diethyl - HHHM—|+
495 piperazin-1-yi) 104 --(4-methyl-42&=djaza- CH3 H H M#+ 479; M\a*
spiro[2.5]oct-7-yl) 501 105 -(4- rrethyl 3,3-diethyl- CH3 HH M#* 509

-(4-cycl opropyl - pi perazin-1 -yl) HH H MH 465 99
-(4,7-diaza-spiro[2.5]oct-7-yl) HH H M+ 451, MNa+ 473 100
-(4,7-dlaza-spiro[2.5]oct-7-yl) CH3 H H M+ 465, MK+ 503 101 5 MAY 1005
-(4-cycl opropyl - pi perazin-1 -yi

7-

pi perazin-1-yi) 106 -4-(1 -nethyl-cyclopropyl)-I - HH H MHF 479
pi per agiggy] LU/ -4 gbnamﬂthyl C Clqpﬁopyl)-l H CH3[H Heldi® 493 MWV473
p| per aki-nv] ;E) nLnarazi \1| B Ma-4390 1@%
C(4-mef H8H - piclﬁb‘? %E"i"?fr‘“]y' 5’9?’?2'@3 H HH( MiH) + 493 119 &C MH-+ 487
- (4- meHhyH—ipHRera 2 “ H6—Ch-{( M H—S53 ety
(4- N nmethnyl (F'55”~‘H"“‘i'ir"8‘“81"8'kﬁ+ﬁ6'@ 187ﬁhom: pi perazinyl) 1fé3l MH~ 501
-(4-t-pudtyl | pi ) 8Ai5¢ritbethyk) H H 6-8 (NwH) + 15 113 8-Gret hyjl - piHs€a0azi p- 1
-yl CHB H 6-C (Mbporazi®y 114 {(4-t-butlyl-piperazin-1-yi) Chd H 6-Cl (MH)+
519 11592 (|{4- néeDPla.Arimethhlalza- CH3 QHs6- @1 (MiH) + 499 §ffilr o . SMIEBIT-y|)
116 3-R-metlhyl - pi pEpeRainyl 1-yi CH3 H 6-Cll (MeH)+ 437 - 117 .
3- S nef WA -Jpi pémetivipiperazin-tols H 6- B (N#H) + 487 118 5CHs di et M 483
- pi per gz UTB’ Mgl + UL HIIO (3, 3- A et hyT - Te-q)1 perfazimp T{H
GPCP | /%ﬂz ethqun Rl’aizlfnl\ll ’)I\/I -m p W 48ﬂ
*95 [ -(4-isopropyl-1-piperazin-1-yl) H H 6-Cl MH" 501
96 -(4-ethyl-piperazin-1-yl) CH,3 H 6-Cl MH" 501
97 | -(4-isopropyl-piperazin-1-yl) CHs H 6-Cl MH" 515
98 | -(4-cyclopropyl-piperazin-1-yl) H H H MH" 465
99 | -(4,7-diaza-spiro[2.5]oct-7-yl) H H H MH* 445-;5 MNa”
100 | -(4,7-diaza-spiro[2.5]oct-7-yl) CH, H H MH® 465 MK®
101 | -(4-cyclopropyl-piperazin-1-yl) CH; H H MH* 479
102 -(4-methyl-4,7-diaza- H H H MH" 465
spiro[2.5]oct-7-yl)
103 -(4-methyl-3,3-diethyl- H H H MH" 495
piperazin-1-yi)
104 --(4-methyl-4,7-diaza- CHs; H H MH" 479; MNa"
spiro[2.5]oct-7-yl) 501
105 -(4-methyi-3,3-diethyl- CHs, H H MH" 509
piperazin-1-yi)
106 | -4-(1-methyl-cyclopropyl)-1- H H H MH" 479
piperazinyl
107 | -4-(1-methyl-cyclopropyl)-1- CH, H H MH" 493; MNa"
piperazinyl 515
108 | 1-piperazinyl CH; H H MH" 439
109 -(4-methyl-piperazin-1-yl) CH; H H (M+H)* 453
110 -(4-methyl-piperazin-1-yl) 2-}l:y|droxy- : H 6-Cl (M+H)" 517
ethyl
11 (4-N-methyl-1- H H 6-Cl (M+H)" 487
homopiperazinyl)
112 -(4-t-butyl-piperazin-1-yl) H H 6-Cl (M+H)* 515
113 3-methyl-piperazin-1-yl . CHs H 6-Cl (M+H)* 487
114 -(4-t-butyl-piperazin-1-yl) CH; H 6-Cl (M+H)* 519
115 -(4-methyl-4,7-diaza- CHjs H 6-Cl (M+H)" 499
spiro[2.5]oct-7-yi)
116 3-R-methyl-piperazin-1-yl CHs, H 6-Cl (M+H)" 487
117 3-S-methyl-piperazin-1-yl CH,3 H 6-Cl (M+H)* 487
118 |  3,3-dimethyl-1-piperazinyl CHs H 6-Cl (M+H)* 501
119 3,3-dimethyl-1-piperazinyl H H 6-Cl (M+H)* 487 -




-27 120 3,3-dinmethyl-1 -piperazinyl CH3 HH -[-(MH-~ 121
3,3-dinethyl-I|-piperazinyl Hj2t~n 122 -(4-nethyl-piperazin-1 -yl)_=« MAY 7005
2-(CH3)ZN- H 6-A (MtH)' 544 1 ethyl The conpound of Exanple 77 whi 0?1 Is a
racemate nmay al so be prepared in the formof pure cis or trans enantioner
using the corresponding cis or trans ? rt| ng materials. The sane applies
to the cis isomers of Exanples 75, and 89 to 92 and to the trans isomer of
Exanpl e 81: they may also be prepared as a racernate or in pure trans or cis

form _respectively, using the cor resr)ond| ng starting materials. Conpounds
of Exappfly 13.dmehyl- 1pipeRaipylal o BH ofMtHh" #67e

cor r espagdi ng3 Qldm{etl’fﬁl 1-pREREZINYION M CR
0 N- 4 R=NR N \Ahnr ein ] - gqw,
my be ffedar éﬂrﬂwvmp?fm ¢ heﬁg,ﬁC

appropriatery substrtuted (I.H -1 ndol-d y1)-0X0-acCetic acid methyl ester.

Table 4 Ex. RR R2 MS. Data (ESI- MS) 123 4-F H H 457 [M+H]' 124 4-Ove H
H 469 [Mompmg of Example %Whlph/ﬂﬂ—l} 'racem@e mamﬂsqberpwegre[ the fomxf 5-0 H H

same applies to the cis isomers of Examples 75, and 89 to 92 and to the trans isomer of
Example 81: they may also be prepared as a racemate or in pure trans or cis form,

| respectively, using the corresponding starting materials. Compounds of Examples 116 and
117 may also be prepared as a racemate or in the corresponding S or R isomer form.

The compounds of formula X,

wherein R, R; and Rqare as defined in Table 4 below, may be prepared by following the
procedure of Example 56 but using the appropriately substituted (1.H.-indol-3-yl)-oxo-acetic
acid methyl ester.

Table 4
Ex. R ‘ R, Rz M.S. Data (ESI-
MS)

123 4F H H 457 [M+HAT
124 4-OMe H H 469 [M+H]"
125 5-F H H 457 [M+H'
126 5-OMe H H 469 [M+HI'
127 5-Cl H H 473 [M+HF
128 6F H H 457 [M+HT
129 7-F H H 457 [M+#HT
130 6-OCH, H H 469 [M+HI"
131 6-Cl H H 473,475 [M+HT




132 5-Br HH 517,519 (M) 133 4-01-13 H H 453 [MrH * 134 4-CI H H 473,475
[MtH * 135 5-CH3 H H 453 [MtH + 136 7-Br H H 517,519 (M+) 137 7-Cl HH
473,475 [MtH' 138 6-CH3 H H 453 [M+rH + 139 7-CH3 H H 453 [ MtH] e [\Jﬂgo}w
7-OCH3 H H 469 [M+H' 141 4-Br H H 517,519 [M+rH + 142 6-Br H H 517,

[ MFH + 143 H CH3 CH3 M+ 467 144 HH CH3 MW453 145 5-OH H H M+ 455 146
5-NOz H H M+ 484 147 5-NHCH3 H H Mtig468 148 5-NI-12 H H M+ 454

Exanpl es 149A and 149B: The conpounds are prepared by follow ng the
procedure of Exanple 56 but using the appropriately substituted

(I.H-lndol-3-yi)-oxo-acetic acid nethyl ester Z-ONO ClL O NO NO N
Exanpl e 1829 Exanpl5%Br1498 M 486 WH600 H 517,519 (M)
(7- Fl uorga T} H. =T NORCHZ- YT ) - 0X0- acet HC aci d [metnyl gester, [USedsagusdgar 11|ng
materifpl maly be prepared as|follows: 7-Rugroindole (0.1}47g, 1.09 mmol}) is
di ssol ad4| N dry THL (5m) and theHsoluti ¢n cool eld to OQ73P47SQMMHr0r of
2M ox ajH H-6+ m, eHeht-oforet haﬁf‘ {068 —rrei—s—paded—andd t he
m xt urle 1?@ stirred PB'? a furfher 10 mn_at OOCanchen Zh a%‘@%#ﬂ‘
tenperfatiaéel The 5 7MY Mo - 29 H H 517,519 (M%)

137 7-Cl H H 473, 475 [M+H]"

138 6-CHs H H 453 [M+HJ"

139 7-CH, H H 453 [M+HJ"

140 7-OCH, H H 469 [M+H]*

141 4-Br . H H 517, 519 [M+H]"

142 6-Br H H 517, 519 [M+H]"

143 H CH, CH, MH" 467

144 H H CH, MH" 453

145 5-OH H H MH" 455

146 5-NO, H H MH" 484

147 5-NHCH3 H H MH" 468

148 5-NH, H H MH" 454

Examples 149A and 149B:
The compounds are prepared by following the procedure of Example 56 but using the

appropriately substituted (1.H.-indol-3-yl)-oxo-acetic acid methyl ester.

Example 149A Example 149B
M* 486 M" 500

(7-Fluoro-1.H.-indol-3-yl)-oxo-acetic acid methyl ester, used as starting material may be
prepared as follows:

7-Fluoroindole (0.147g, 1.09 mmol) is dissolved in dry THF (5ml) and the solution cooled to
0°C. A solution of 2M oxalyl chloride in dichloromethane (0.65 mL, 1.31 mmol) is added
and the mixture is stirred for a further 10 min at 0°C and then 4h at room temperature. The



m xture is cooled to OOC and nethanol (1 Onm) is added. The m xture is
stirred for a further 18h at roomtenperature. The mxture is evaporat 8
dryness under reduced, pressure, the solid residue is washed with- & WAhr e
of ethyl acetate:hexane (1:1) and dried under high vacuumto afford
(7-fluoro-1.H -indol -3-yi)-oxo-acetic acid nethyl ester. The product is

used without further purification. ESI29M5: 220 [MH' The corresponding
substituted (I.H. -indol-3-yi)-oxo-acetic acid nmethyl .ester, used as

starting materials in the preparation of exanples 123-148 were prepared in
an anal ﬁmé is dgd¥ed lroCU”fCté?ﬁ! ﬁ%éﬁ&ﬁl‘mﬂb rwadde@oirﬁé mixtihe i§ SIPEYHR & fQfthdror mul a
X5 H O Ris RRS R14 wherein R, R and R2
are as E&!’f atrreqmtﬁmwamléesmﬁemawre m%w@rqmm@aewnd@r reslicad prassurepr ocedur e
of Exa

(1. ik re@@eg;é(lévaglgéec{‘\?gﬁamﬂyégﬁw a%gltlagé héﬁhgqé'1%a%§’<.dr'??14 ®'s R15 R
M S ' Dalt lah vagaim {odafferd€t-flyorp-1. HpindelrZxyl)-ayo-asetia adid methyl @ger. The product is

(4N— M H CH3 [MH + 403 152 -3,5-dinethyl-1
- pi pera N )r\gl"}ﬁ’lqg? fﬂﬂ 153 -3,5-dinethyl -1 -piperazinyl HH CH3
[ MtH] + ESI?MSELZQD[—M-HH*I\I—rret hyI)-I - pi perazinyl 5-CH3 H H[MH + 403 155

4- N- 7 .1 hyl
- él pera é‘?r} @@"@g{ﬁ%mﬁ “5’21{0@ Ol %(é' lﬂ%qqféwtqy?eﬁpéé’?% gg;l y6) CH3 H
CH3 [M*étﬂartméh?ater%m-tﬁép%p&%tbﬁ'dfekampleBGQBZMBWeré fepardu iathh dAdbodoMsHI+ 431

159 -(4-N-nethyl)-1-p era2|nIGCHBSCHBH[Mr + 417 160
- (4- l\l—n‘ﬁ?h@}’?')‘t%/e cwwaﬂmawd H CH3 [M+H + 437 161 -(4-N-nethyl)-|

- pi perazi nyl 5-C H [ MtH + 423

The compounds of formula Xs

wherein R, R; and R, are as defined in Table 5 below, may be prepared by following the
procedure of Example 56 but using the appropriately substituted (1.H.-indol-3-yl)-oxo-acetic
acid methyl ester.

Table 5
Ex. _ Ri4 Ris R'is R M.S. Data
150 -(4-N-methyl)-1-piperazinyl H H H [M-+H]" 389
151 ° -(4-N-methyl)-1-piperazinyl H H CHs [M+H]" 403
152 -3,5-dimethyl-1-piperazinyl H H H [M+H]* 403
153 -3,5-dimethyl-1-piperazinyl H H CH,3 [M+H]" 417
154 -(4-N-methyl)-1-piperazinyl 5-CH, H H [M+H]" 403
155 -(4-N-methyl)-1-piperazinyl 5-CH, H CH, [M+H]" 417
156 -(4-N-methyl)-1-piperazinyl 6-CH, H H [M+H]" 403
157 -(4-N-methyl)-1-piperazinyl 6-CH3 H CH;3 [M+H}" 417
158 -(4-N-methyl)-1-piperazinyl 6-CHs 5-CH, CH, [M+H]" 431
159 -(4-N-methyl)-1-piperazinyl 6-CHs 5-CH, H [M+H]" 417
160 -(4-N-methyl)-1-piperazinyl 5-Cl H CH, [M+H]" 437
161 -(4-N-methyl)-1-piperaziny! 5-Cl H H [M+H]" 423




- 5 MAY 2005 -30 Exanple 162:

3-[2-(2-di met hyl am no- et hoxy)-qui nolin-4-yi]-4-(1.H -Indol-3-yi)- pyrrp %
,5-dione O NO QN/N HO -N 2-(2-chloro- qU|noI|n 4-yi)-acetam é/l(y %
ng, 0.5 mmol ), nethyl 3-indol eglyoxyl ate (102 ng, 0.5 mmol) and

NN- di et hyl am noet hanol (508 gl -, ) are dissolved in dry THF (5.0 nL)
at OOC. 1.0 Mt.-BuxX (2.5 nL, 5 eq ) s added and the reaction is stirred
at 800C overnight. The mxture is allowed to cool to RT, diluted with AcCEt
(20 mQ and washed with H20 (10 nL) and brine (5 nQ The organic phase is
dried dExampleds HR-@wdipethylaino-gthexykeguidatin-dyipdt(1.Hi-indob3-yhegyrrole-
(AcOEtt Et OH/ 28% NH40H 90: 91) to afford a red powder, which can be
recrystallized frorfy 8 Et 20 t o give the pure title conmpound. 1 H NWR
(DVMSO, 400 MHz) 8 2.20 (s, 6H), 2.67 (fm 2H), 4.51 (m 2H), 6.38 (d, J = 8.4
Hz 1 H), 6.53 (dd, J = 8.4, 7.5 F i/Hy, 6.95 (m 2H), 7.21 (dd, J = 8.4,
7.5 H, 1 H, 7.34 (d, J 8.4 H : d,J 8.4, 7.5 Hz, 1 H,
7.64 (d, J =84 Hz, 1 H, 7.7 1H), 8.00 (s, 1H), 11. 20
(br s, 1 H, 11.92 (br s, 1 H); :
2-(2-chloro-quinolin-4-yl)-acetam de<Q0 NF12 N~ C used as starting materi al
may be prepared as follows: a) 2-(2-ghl oro-quinolin-4-yl)-acetic acid nethyl
ester may be prepared as disclosed in"EP- At - 0 364 327 and Indian J. Chem
1994, 33B, 747-751. b) 2-(2-chloro-quinolin-4-yi)-acetic acid methyl ester
(100 ng, 0.42 nmol) is suspended in 28% NH0H (2.0 nl). The mixture is

sti r r ec-@-chigrogiuinalinghyl)-acetamiss ( 8% mg; 8.5c0meb, metbyl 3-indolegivexylate (102 mg,

2- (2- ch) SERRAYARPN NaiiethyiaRfobHEhEE 588 uf, fPbd fare! aidddVadRary PHE B0
mL) at 0°C. 1.0 M t.-BuOK (2.5 mL, 5 eq.) is added and the reaction is stirred at 80°C
overnight. The mixture is allowed to cool to RT, diluted with AcOEt (20 mL) and washed with
H.O (10 mL) and brine (5 mL). The organic phase is dried over Na,SO, and evaporated.
The residue is purified by FCC (AcOEVEtOH/28% NH,OH 90:9:1) to afford a red powder,
which can be recrystallized from CH,CI./Et,O to give the pure title compound.

'H NMR (DMSO, 400 MHz) & 2.20 (s, 6H), 2.67 (m, 2H), 4.51 (m, 2H), 6.38 (d, J = 8.4 Hz,
1H), 6.53 (dd, J = 8.4, 7.5 Hz, 1H), 6,95 (m, 2H), 7.21 (dd, J= 8.4, 7.5 Hz, 1H), 7.34 (d, J =
8.4 Hz, 1H), 7.57 (dd, J= 8.4, 7.5 Hz, 1H), 7.64 (d, J= 8.4 Hz, 1H), 7.78 (d, J= 8.4 Hz, 1H),
8.00 (s, 1H), 11.20 (br s, 1H), 11.92 (br s, 1H);

ES-MS: 427 [M+H]*

2-(2-chloro-quinolin-4-yl)-acetamide
0]
NH,

A

N cl
used as starting material may be prepared as follows:
a) 2-(2-chloro-quinolin-4-yl)-acetic acid methyl ester may be prepared as disclosed in EP-
A1- 0 364 327 and Indian J. Chem. 1994, 33B, 747-751.
b) 2-(2-chloro-quinolin-4-yl)-acetic acid methyl ester (100 mg, 0.42 mmol) is suspended
in 28% NH,OH (2.0 mL). The mixture is stirred at RT overnight. The solvent is evaporated to
afford 2-(2-chloro-quinolin-4-yl)-acetamide as a solid.



"H NVR (DVBSO, 300 MHz) d 3.88 (s, 2H), 7.16 (br s,lH),730(s 1H) 7. 65
(dd,J:84 7.5 Hz, 1 H, 7.70 (br s, 1 H, 7.80 (dd, J 8.4, 7. 1
H) , 3( J=84H, 1H, 812 (d, J=8.4 Hz, 1H Exarrple 1633&’!”‘@?’2005

3-(1I. H- ndoI 3-yi)-4-[2-(4-nmethyl -pi perazin-1-yi)-quinolin- 4y|] pyrrol e-

2,5-clione H ONO NNH ON

2-[2-(4-net hyl - pi perazin-1-yl)- qU|noI|ﬁ14 yl]-acetam de (200 ng, 0.70 mmol)

and net hyl 3- indol egl yoxylate (143 ng, 0.70 nmol) are dissolved in DVF (7.0
m.) at OOC 1.0 Mt-BulK (3.52 nL, 5 eq.) is added and the reaction is
sti rr ed'AtNMR GDMSGCE r300gMHz) d18:881{sy2i)7.18 (bosy H), 7130 (8] TH), d.6%{deil St 8.4,

or gani ¢ 7 arHec s 40 (RS o0, Pbdaie 2l Zafler M Sorde P A Hro i BB ca

by FCC yLe@HZ AP/ AcOH 7:11:1) to afford the acetate salt. The salt is
redi ssolved in AcCEt (20 ml-) and washed with saturated aqueous NaHCO03 (2 x
10 nQ The organic phase is dried over Na2SO4 and evaporated to afford the

title ¢ . ) : 2. 37
(m ar) 16 ﬂ**@%@%*ﬁ%@% R L
I H), 695705(m25l-€}|pné 10(5 I , 734(d ‘1 =284 Hz, 1 H,
7.41-7.50 (m 2H), 7.60 (d, J = 8.4 Hz 1 H), 7.85 (s, 1 H, 10.77 (br s, 1
Hy, 11.48 (br s, 1 H); ES-Ms: 438 bMENL_o2- [ 2- (4- met hyl - pi perazin-1
-yi)-quinolin-4-yll-acetamide O NH \QY N N ON used as starting naterial
may be prepared as follows: 2-( ' ANl in-4-yi)-acetam de (600 nyg,
2.27 mol) is dissolved in 1-net N i4di none (3.0 nlL).

N- et hyl pi perazin (1.3 nL, 5 eq.) ig=a&ddeff and the reaction is stirred at
80*C for 48 h. AcCEt (20 nmQ is added and> he precipitate is purified by FCC
2095 -32 (AcOEt/Et OH 28% NH40H 80: 18{1) )to afford

2-[2-(4-net hyl - pi perazi n-1-yi)-quinoli Nnyi]-

2-[2-(4-methyl-piperazin-1-yl)-quinolin-4-yl}-acetamide (200 mg, 0.70 mmol) and methyl 3-
indoleglyoxylate (143 mg, 0.70 mmol) are dissolved in DMF (7.0 mL) at 0°C. 1.0 M t-BuOK
(3.52 mL, 5 eq.) is added and the reaction is stirred at 80°C overnight. The mixture is cooled
to RT, diluted with CH.Cl, (40 mL) and washed with H,O (2 x 10 mL) and brine (5 mL). The .
organic phase is dried over Na,SO, and evaporated. The residue is purified by FCC
(AcOEYH,0O/AcOH 7:1:1) to afford the acetate salt. The salt is redissolved in AcOEt (20 mL)
and washed with saturated aqueous NaHCO; (2 x 10 mL). The organic phase is dried over
Na,SO, and evaporated to afford the title compound as a red powder.

'H NMR (DMSO, 400 MHz) § 2.22 (s, 3H), 2.37 (m, 4H), 3.62 (m, 4H), 6.63 (dd, J=8.4, 7.5
Hz, 1H), 6.74 (d, J = 8.4 Hz, 1H), 6.95-7.05 (m, 2H), 7.10 (s, 1H), 7.34 (d, J = 8.4 Hz, 1H),
7.41-7.56 (m, 2H), 7.60 (d, J= 8.4 Hz, 1H), 7.85 (s, 1H), 10.77 (br s, 1H), 11.48 (br s, 1H);
ES-MS: 438 [M+H]" '

2-[2-(4-methyl-piperazin-1-yl)-quinolin-4-yl]-acetamide
(o]

NH,
x
NZ N
l\/N\
used as starting material may be prepared as follows:
2-(2-chloro-quinolin-4-yl)-acetamide (500 mg, 2.27 mmol) is dissolved in 1-methyl-2-

pyrrolidinone (3.0 mL). N-methylpiperazin (1.3 mL, 5 eq.) is added and the reaction is stirred
at 80°C for 48 h. AcOEt (20 mL) is added and the precipitate is purified by FCC



acetamde as a solid. "H NWR (DMSO, 400 MHz) 5 2.25 (s, 3H), 2.47 (m 4H),
67 (m 4H), 3.77 (s, 2H), 7.00 (br s, 1 H, 7.16 (s, 1 H, 7.22 (dd, J

4, 7.5 Hz, 1 H), 7.50 (dd, J 8.4, 7.5 H2' 1 H, 7.56 (m 2H), bﬁﬁéﬁ@% J
8.4 Hz, 1 H); ES-Ms: 285 [MrH' The compounds of formula X6 H 0 N
| FRla F S wherein R8 and RO are as defined in Table 6 bel ow, may be
prepared by follow ng the procedure 032Exarrpl e 162 or 163 but using the
appropriate starting materials. Table 6 Ex. R8 Position-Rg R, MS Data . 164
G HH374 (MH + 165 -OCH3 6-CH3 H 384 (MtH)+ 166 -0- CH2- CH2- N(CH3) 2

6- CH3 l-l(ﬁéb@Et/(thH)és% N, OHOB(: £313) & A¥SPD)(2- (QTﬁ&tByllﬂuﬂééznlﬁij)&um&ﬁ&-ylpﬂ-B HH
370 (MrH) + 169 -OCHB 7-CH3 H 384 (MrH)+ 170 - 0- CH2- CH2- N(CH3 - H 441
(M+H) * agetamideasa #lidny| ) - | - pi per azi nyl 7-CH3 H 452 (MkH)' 172

- (4-N-mgy Mﬁ ([PMQDIO%QMHB}'S oS 13s @#g 406 (&N&H)Jsaﬁrﬁ 4H), 3.77 (s, 2H), 7.00 (br

- (4-N-net erazin
-(4-N rre,tﬂj')L 7r1I6(§| i!)H) 522219dd 6’=€Bl31 . 5452, UNMH)&O (dﬂYB 8.4, N5rhigt, iYd),)2.56 (m,

- pi pera 4 (MtH)+ 176 -(4-N-cycl opentyl)-I-piperazinyl H
cH3 SOGE%WF%SG(C’W%E ﬁf—qéycl opentyl )-1-p7i perazinyt H H 492 (MH) + 178
- (4- N- 3ebwis:pgsiMupjt ) - 1- H H 482 (MtH)' plperazinyl 179
-(4-N-3-dirriethylarnino-propyl) I HI H 509 (MH)+

The compounds of formula Xg

Z 1l 0w

wherein R and Ry are as defined in Table 6 below, may be prepared by following the
procedure of Example 162 or 163 but using the appropriate starting materials.

Table 6

Ex. Rs Position-Re Ra M.S Data

164 C H H 374 (MH)
165 “OCH, 6-CHs H 384 (M+H)"
166 ~0-CH,-CH,-N(CHa), 6-CHa A a4 (M+H)®
167 -0-(CHy)s-N(CHs), 6-CHs H 455 (M+H)*
168 -OCH; H H 370 (M+H)*
169 - ~OCHj 7-CH, A 384 (M+H)"
170 -O-CHp-CH2-N(CHa), - 7-CH, H 441 (M+H)*
171 -(4-N-methyl)-1-piperazinyl 7-CHs H 452 (M+H)"
172 -(4-N-methyl)-1-piperazinyl 7-CH3 CH,3 466 (M+H)"
173 -(4-N-methyl)-1-piperazinyl H v CHs 438 (M+H)"
174 -(4-N-methyl)-1-piperazinyl 6-CHs H 452 (M+H)*
175 -(4-N-methyl)-1-piperazinyl 6-CH, CH, 466 (M+H)"
176 -(4-N-cyclopentyl)-1-piperazinyl H CH; 506 (M+H)*
177 -(4-N-cyclopentyl)-1-piperazinyl H H 492 (M+H)*
178 -(4-N-3-hydroxypropyl)-1- H H 482 (M+H)*

piperazinyl
179 -(4-N-3-dimethylamino-propyl) H H 509 (M+H)*
180 ~(@-N-pyrimidin-2-yl)-1- CHs H 516 (M+H)"
piperazinyl




180 -(4-Npydrnldin-2-yl)-1- CH3 H516 (MH)' Pil | MAY 7005 -33 Exanple
181: 3-(Il.H -Indol-3-yi)-4-[3-(4-nethyl -pi perazin-1-yi)-isoquinolin-I| -yl&
pyrrole-2,5-dione H 0 NO IN HN ~ 5 MAY 200
3-(3-Chloro-isoquinolin-1-yl)-4-(l.H -indol-3-yi)-pyrrol e-2,5-dione (110 ng,
0.30 mmol) is suspended in N nethylpiperazine (2.5 m) and kept at 1300C
for 24 hours. The excess of N nethyl-@3perzine is renoved at high vacuo at
600C and the residue is dissolved in ethyl acetate and extracted with 0.5N
aqueous H20. The deep orange aqueous phase is adjusted to pH 9 with 1 N
NaOH and extracted with ethyl acetate. The organic phase is separated,
dried with Na2SO4, concentrated and purified on silica gel usi ng| net hyl ene
chl or i dxample 8%\, 3T -ndolRwddld{Agmethyi-piperaginl yihisqguinoliRd-Ylkact i ons
with the title co %@2@-&10 @l lected and extracted wi th aqueous NaHCOS8
solution (6% . The organic phase is separated, dried with Na2S04, and
concentrated to give pure title corrgouﬁd s orange powder. MH: 438 (ES+)
"H NWVR (400 MHz, DMSO-Q 511.88 (s, | 1.14 (broad, 1 H), 8.04 (s, 1 H),
7.68 (d, 1 H J =8.56 Hz), 7.6 \ 9.05 Hz), 7.45 (t, 1 H J =
8.07 Hz), 7.31 (d, 1 H J =28.0 , 1 H J =28.33 Hz), 7.08 (t, 1
H J =8.31 H), 6,94 (t, 1 H, , 6.50 (t, 1 H J =7.34 Hz),

6.16 (d, 1 H J = 8.07 Hz), 3.53 (m' , 2.30 (m'4H), 2.14 (s, 3H)
3-(3-Chloro-isoquinolin-1-yi)-4-(1.H\-ipndol-3-yl)-pyrrole-2,5-dione, used as
starting material, may be prepared as bf\ollows: a) (3-chloro-isoquinolin-1

-yl) acetic acid ethyl ester may be prepared as disclosed by T. Kanetani et
al . i n 3dBeChlomekisoquindiot1l-yl)-445H6)indol-84/ X iydeie-2,58)iore3¢1d Ainmg, ®-3Gmqui)ris| | n- 1

) SRR DR B S o et TE BBk 2B B
48  hourigthylgibéinedd o\ d &t High dvtiosn |60t tind the resRIve i dissblvderineigdl ti ng

et hy1 GEaiE s PeBeH Wil BN sy 507 Ehedaes Cmnosdiags bhasss - 0 ¢
2- (13- chldpisfd t6 RS Wth - NaOM| armPs@laefBddAthedhy akalate. idlel RYari®@phdbe is 34-
separated, dried with Na,SO,, concentrated and purified on silica gel using methylene
chloride/methanol/acetic acidsey (9/1/0.25) as mobile phase. The fractions with the title

‘compound are collected and extracted with aqueous NaHCOj; solution (6%). The organic

phase is separated, dried with Na,SO,, and concentrated to give pure title compound as

orange powder. MH*: 438 (ES*) 'H NMR (400 MHz, DMSO-d,) 511.88 (s, 1H), 11.14

(broad, 1H), 8.04 (s, 1H), 7.68 (d, 1H, J= 8.56 Hz), 7.65 (d, 1H, J=9.05 Hz), 7.45 (t, 1H, J -

= 8.07 Hz), 7.31 (d, 1H, J = 8.07 Hz), 7.08 (s, 1H, J=8.33 Hz), 7.08 (t, 1H, J = 8.31 Hz),

6,94 (t, 1H, J = 8.07 Hz), 6.50 (t, 1H, J = 7.34 Hz), 6.16 (d, 1H, J = 8.07 Hz), 3.53 (m, 4H),

2.30 (m, 4H), 2.14 (s, 3H)

3-(3-Chloro-isoquinolin-1-yi)-4-(1.H.-indol-3-yl)-pyrrole-2,5-dione, used as starting material,
may be prepared as follows:

‘a) (3-chloro-isoquinolin-1-yl) acetic acid ethyl ester may be prepared as disclosed by T.
Kametani et al. in Chem. Pharm. Bull., 15(5), 704 (1967).

b) (3-chloro-isoquinolin-1-yl)-acetic acid ethyl ester (2.5 g, 10 mmol) is dissolved in 4N
NHa/MeOH (50 ml). The solution is transferred into an autoclave and kept at 120°C for 48

| hours. After cooling to RT the solvent is removed and the resulting crude product is purified
on silica gel using methylene chloride (100%) - methylene chloride/methanol (95/5) as
eluent, affording 2-(3-chloro-isoquinolin-1-yl)-acetamide as a pale yellow solid.



c) 2-(3-chloro-isoquinolin-1 -yl)-acetamde (440 ng, 2.5 muol) and net hyl
3-indol egl yoxalate (11.0 g, 5 mmol) are added to THIF (10 m) and heated up
toref lux. t-BulK (110 m, 10 mol, 1 Min THF) is added dropw sé Whded
argon and the reaction is kept at reflux for 1 hour. The reaction m xture
is diluted with ethyl acetate and extracted with saturated aqueous NaHCO3
solution. The organic layer is dried-&#r sodiumsulfate and the conmpound is
isolated after treatnment with diethylether and filtration as an orange
solid. MH: 375 (ES') 11-1 NIVIR (400 MHz, DVSO-d6) 912.04 (s, 1 H), 11.30
(s, 1 K)o (B-chfbré-fsoqlinblin-1 %Jake(@nida (490 mg; 28 mihel) ard Metilyl B-iﬁd@lé’_lglkl&)alat@ . 95

d 1 H J=28.56 Hz), 7. |1(1('52,1H,J:8.33|—|z) 7.50q(}$tz 1 H J= 8.33
Hz), 7.(88 g & mmolyare added tg7THE {10 pl) gpd heateq yp toyetlug tHuQk 10 rgl, AB mreol, 1 1, g
7. 33 1Hgn TﬁFﬁ adddd d%deisé undét-didorBnd fReA@RERNLS Rept at reflux for 1 hour. The
(I-Methyl-1.H -1ndol -3-yi)-4-[3-{4-net hyl - pi perazin-1-yi)-isoquinolin-I-

] - py reagtion migtugg isrdilutpdovithetiylNcetate and extracted with saturated aqueous NaHCO;

5. 13- (4. . . 00l i e 1 v 5
ot o) ORI RER R s s (AP SNDE) el Hd pECBBBLAS S Lot

r eact edreatmditfwithrdiethyletivee sad iliratibn as Bo©kangst salidf Mbtk: 376d&Sd) ng to t he
procedure disclosed in Exanple 181 c¢) above. The title conpound 1is isolated

as di SCHOdME (400 RidzpPMSO-8) &2.044, 185,21 1(FSis) 18),[83+4 &; ME),18/1 1 (5, pB),Fz0%- 1

-yl)-i inolin-1 -vyil-agcetan de, d starti terial y, be
pr epar Zg'qﬁ'é ’0?133\]/{#.)'5 5?‘%—&%5'—@@%&7'?&@&- ELJF;;%&-TEEE??@ g'cﬁ it hyl ester
(113 918.@)Hm‘?!3)2 (@s1d! §§®.0’29Flz)), 8,92 (©4M) ¢ = 8.07 )1 6.481 1M €M, ALFOIB HAO 5181 S
solution BINAP (11.3 g, 2 nmol), palladium (| I|yacetate (1.3 g, 4 nmmol),
N-net hfdptitbeta8i07d12)11 ni, 0.1 nol) and t.-BuONa (5.4 g, 55 nmol) is added
(under argon) and the reaefion is kept under reflux for 30 mnutes. After
coolin le i 8r(1tMethyll-1.4-tntoki3eyl)-4f3-(4-methylqiperakinel -y Bdsoquinolimd-
extracted with 0.5 ueo | (300 m). After filtration the aqueous
phase is adjusted t"@'@&@?’é%esol i d sodi um bi carbonate and extracted
with nmethylene chloride (3x). The cgnbined organic phases are dried (Na2SO4)
and concentrated. The resulting de\§ purified on silica gel using
nmet hyl ene chloride (11009 --> ori de/ met hanol (90/10) as
el uent obtaining the product as a e etrfow solid. -35- b) To a solution
of [3-(4-Mthyl-piperazin-1-yi)-isoqqinylin-1-yi]-acetic acid ethyl ester
(1.7 g, 54 mol) in DM, formam de 72 mM, 18.1 mol) is added under
argon. After heating up

2-[3-(4-Methyl-piperazin-1-yl)-isoquinolin-1-yl}-acetamide (710 mg, 2.5 mmole) and methyl

~—

3_
yi

(1-methylindolyl)-3-glyoxalate (1.1 g, 5 mmol) are reacted in THF in the presence of t-BuOK
at reflux according to the procedure disclosed in Example 181 c¢) above. The title compound
is isolated as disclosed in Example 181 c). MH*: 452 (ES")

2-[3-(4-Methyl-piperazin-1-yl)-isoquinolin-1-yl]-acetamide, used as starting material, may be
prepared as follows:

a) (3-Chloro-isoquinolin-1-yl)-acetic acid ethyl ester (13 g, 50 mmol) is dissolved in dioxane
(150 ml) under argon. To this solution BINAP (1.3 g, 2 mmol), palladium(ll)acetate (1.3 g, 4
mmol), N-methylpiperazine (11 ml, 0.1 mol) and t.-BuONa (5.4 g, 55 mmol) is added (under
argon) and the reaction is kept under reflux for 30 minutes. After cooling the reaction is
diluted with methylene chloride (300 ml) and extracted with 0.5 N aqueous HCI (300 ml).
After filtration the aqueous phase is adjusted to pH 8.5 with solid sodium bicarbonate and
extracted with methylene chloride (3x). The combined organic phases are dried (Na;SO.)
and concentrated. The resulting crude is purified on silica gel using methylene chloride
(100%) --> methylene chloride/methanol (90/10) as.eluent obtaining the product as a pale
yellow solid.



to | OOCC 5AN MeONa in nmethanol (1 m) is added in 10 portions (0.1 m each)
over a period of 45 mnutes. After 60 mnutes at 1000C the reactlon |%
cooled to RT and diluted wth isopropanol (100 m ). The sol vents- ST 005
removed under reduced pressure, the residue is dissolved in ethyl acetate
and extracted with aqueous sodi um bi carbonate solution (5% . The organic
phase is dried (Na2SO4) and concentrat¥®d. The resul ti ng crude is purified on
silica gel using nethylene chloride/nethanol (90/10 80/20) as el uent
obtaining the product as-a white solid. The conpounds of formula X7 H O N

0 R M)Xo a dbloworRsf [84{4MsthylHBiperdin-17#)-isoulifdiinar¢]- aeeti&@‘oimadyui gsterqivlzeg, 7

. apptaimal B GE Brmehive 2ih o1 el s affohcBr araonoRtipaingdP 'S |

Data 183 OG(GSNNTﬂbOWa)m hrem*ueﬂ@l llnl))ié adldidd ikt p%'it?or(s"(b"i)ml eddbd over a
-(4-N-nethyl ) -1 -piperazi per azi r%{lgtpd H |:.442

M+ Perad of 5 mipuBe Hafer B0 minuigsiat 186°C Wb actioRdnseR Bht B A
-(4-N rmmbambandﬁ(fbcﬂnﬁ%é &@wn#s a@ﬂéﬁmved hﬁééﬂ%ﬁué&ﬁpr@éﬁﬁe)ﬁheﬁesmue 5,

- (3-net hyl - pi perazi n- 1) pi perazi ny

(MrH) + dnqsgvdye@m Rwls@w@ip;an)i qxtraﬂem hmeemwdwm;hlqaébmtmolunm(@é)net hyl -

LB g R RS S Y GO B ™ 170
- (4- N- raittcayde) u$in@|rpeihnlzne|yhlohﬂmtr(aﬂ®l @061 O - BP/20) as eluent obtaining the
product as a white solid. '

The compounds of formula X;

wherein R,, R¢, Rs and Ry are as defined in Table 7 below, may be prepared by following
the procedure of Example 181 but using the appropriate starting materials.

Table 7
Ex. Rs Position-Rg Ra R. M.S Data
; 183 -(4-N-methyl)-1-piperazinyl H H CH, 452 (M+H)*
a 184 | -(4-N-methyl)-1-piperazinyl H H F 456 (M+H)"
185 -1-piperaziny! H H F 442 (M+H)"
186 -(4-N-methyl)-1- H H F 470 (M+H)*
homopiperaziny!
187 -(4-N-methyl)-1- H H H 452 (M+H)"
homopiperazinyl
188 (rac.) —(3-methyl-piperazin- H H H 438 (M+H)*
1-yh)
189 1-piperaziny! H H H 424 (M+H)"
190 (4-N-isopropyl)-1- H H H 466 (M+H)"
piperazinyl '
191 3-methyl-1-piperazinyl H H H 438 (M+H)*
192 -(4-N-methyl)-1-piperazinyl H CH; F 470 (M+H)"
193 -(4-N-methyl)-1-piperazinyl H CH; H 452 (M+H)*
194 -(4-N-methyl)-1-piperazinyl H CH,3 CH; 466 (M+H)*




MAY 2005 -36 195 -(4-N-nethyl)-I|-piperazinyl 7-C HH 473 (M-Hg)+ 1):r

196 - (4-N-nethyl)-1-piperazinyl 7-Ad CH3 H 487 (MtH) The conpounds of ,, 0
formula | in free formor in pharmaceutically acceptable salt formexﬁ%i[q
val uabl e pharmacol ogi cal properties, e.g. inhibiting Protein Kinase C (PKC),
e.g. PIKC isoforns; like o~ 0, 5, F, T} or O activity, inhibiting T-cell
activation and proliferation, e.g. by 38nhibiting production by T-cells or
cytokines, e,g, IL-2, by inhibiting the proliferative response of T-cells
to cytoklnes e. g IL-2, e.g. as indicated in in vitro and in vivo tests and

are t 5 =:r;;ampyz_o : VIitHO I|. Pipreil] T‘Wassav
The coppol W ctivity_ongdifferent PKC

i sof or %?ﬁ"?yg ed sthod (D. ge$ et Hy . Bi 4BH&MH)

Phar macol . : 865-875) The assay 1s pertfornmed in a 96-well

pol ypro ene mcr ot| ter | at ster, 3794) that has been pr eV| ousl|
sill con%%pwqw ds;of ae' Ip gﬁé%’@' impharhacqulisally; aseepipkle sall formmexhi g‘t

cont ai nggjyake gharﬁi‘acbiag.cépdrsyaﬂés %@Imﬁemugﬁét@m%%e s (Sibkc?% 4. the test

conmpound and a mx sol on that contains /'™ protam ne
sul f at elsofponﬁﬂ}xa\@(m@ss 2 oriagiivitysirhibitimg Etaeil ﬁg@tatlsnggep)'oléeratmsa@g By of

S AT AR AP SR oSTSLTUP b TR i P

m croti «bfeT—péltstte cytokikesie.g.Mt2h atgo as (rdicdtedin idBeiterdridfiin wivortests andars) . React i on
is stopped (?dqlélggéjng Wof 0.5 M Na2EIDTA, pH 7.4. 50 0 of m xture are

pi pette Eﬁ%? g ?ﬁ’% HaPy- phosphocel | ul ose paper (Wat mann 3698-915) under
gentle gessure Non-incorporated ATP is wash ed away with 100 O bi-di st
H20. Th I2s washed twice in 0.5%H3P04 for 15 nin followed by 5 min

in EtOH Thereafter tEe Eager is dryed and placed in an omifilter (Packard
6005219} gt 2 h 10 Ri/well of Mcroscint-O (Packard 6013611)
bef or e fRUIBShHEINGS oafommaqla?é téstéH mméwac,tnyuf&vamerer& PRE<@5fbIms hé&ﬂdm
measurenent 1S (ger ornmed on a routine basis i ncu ath?%ra seri al dllutlon

of i nhi leia RblighetpatedPatieigss et abﬁgmgrrbshwé@avoi 1996:59:890r8/52 dhaiaseat o t he
met hod g%%%fn}?é?ﬁpaabéé’ﬁell b&?&roﬁﬂbH@nﬁéremegﬁét%lcbaétsﬂsfg* mét@%s%g@h by

si gnoi dal' curve Titt 2. Proteln Kina Ass I\/A
previously siliconized W|th Sigmacote (Sigma SL-2). The reaction mixture (50 pl) contains

10 pl of the relevant PKC isozyme together with 25 pl of the test compound and 15 pl of a
mix solution that contains 200 pg/ml protamine sulfate, 10 mM Mg(NO;),, 10 uM ATP
(Boehringer 519987) and 3750 Bq of ®*P-ATP (Hartmann Analytic SFC301, 110TBg/mmol)
in 20 mM Tris-buffer pH 7.4 + 0.1% BSA. Incubation is performed for 15 min at 32°C in a
microtiterplate shaking incubator (Biolabo Scientific Instruments). Reaction is stopped by
adding 10 pl of 0.5 M Na,EDTA, pH 7.4. 50 pl of mixture are pipetted onto a pre-wetted
phosphocellulose paper (Whatmann 3698-915) under gentle pressure. Non-incorporated
ATPis waéhéd away with 100 pl bi-dist H,O. The paper is washed twice in 0.5% HzPQ, for
15 min followed by 5 min in EtOH. Thereafter the paper is dryed and placed in an omnifilter
(Packard 6005219), and overlayed with 10 pl/well of Microscint-O (Packard 6013611)
before counting in a Topcount radioactivity counter (Packard). ICs, measurement is
performed on a routine basis by incubating a serial dilution of inhibitor at concentrations
ranging between 1-1000 uM according to the method described above. ICs, value are

calculated from the graph by sigmoidal curve fitting.

2. Protein Kinase C 6 Assay




Human reconbi nant PKCO i s used under the assay conditions as descri bed
above. In this assay, conpounds of fornmula | inhibit PKC O wth an IC50:~ 1
gM Conpound of Exanple 56 inhibits PKCOin this assay with an | C50- &MY rildb
3. Protein Kinase Ca Assay Human reconbi nant PKCa was obtai ned from Oxford
Bi onedi cal Research and is used under the assay conditions as descri bed
under Section A 1 above: Conpound of Eganple 100 inhibits PKCa in this
assay with an 1C50 of 39 15nM 4. Protein Kinase CM Ass Human reconbi nant
PKCP1 was obtained from Oxford Bi onedi cal Research and is used wunder the

assay conditions as described under Section A 1 above. Conpound of Exanple
163 i nhHpmas regenbingrd PKGOds ysed pndgrithe agsayondijpngas dagaribsd abpyr.dn fiki nase

C8 Assa gag: fgﬁ'ﬂ ' ; ' ro f iiﬂg@ﬂ% ear ch
and is tajégeé’ tﬂﬁ er H??Q%E@?%%? |on\§'ﬂg§'qclfﬁe5§6ﬂ %@a@ﬁ'ﬂag‘# ec )l&g'#r{) lﬁgi

above. ohibjite PRCOM tHixasgalyavithldillOsnpki®hMs PKC8 in this assay with an |1 C50 of
18 8nM 6. Protein Kinase Ce Ass Human reconbi nant PKCF was obtai ned from

Oxford Bi onpeitdimkindes €y Adsagnd i s used under the assay conditions as
descri bed under Section A ? above. Compound of Exanple 139 inhibits PKCF

i n t hi sHamsayeaambinam PKCsowas obtgineddram @xford Biomadiaal Research apd issysedunan
e _ . _ ;
cond t1 GEer 11 bey YBIABTAL Sh b TLAR SEcflpf RG) dtioukSERmiBARd of Eferfine Y

i nhi bi t $00Fkibits PKCotihittds assayywithi 4 IGypol 8bd 16AMS0 9nM 8. CD28 costinul ation
assa The assay is perfornmed with Jurkat cells transfected with a hunman
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anti bods.es prdegikKpage 03 AssayV phosphate 5 ' SAY 7005 -38 buffered saline

(PBS) per well for three hours at roomtenperature. Plates are bl ocked after
Human recombinant PKC4 was obtained from Oxford Biomedical Research and is used

under the assay conditions as described under Section A.1 above. Compound of Example
181 inhibits PKC$ in this assay with an ICs, of 18 + 8nM.

6. Protein Kinase Ce Assay

Human recombinant PKCe was obtained from Oxford Biomedical Research and is used
under the assay conditions as described under Section A.1 above. Compound of Example
139 inhibits PKCe in this assay with an ICso of 20 £ 7nM.

7. Protein Kinase Cn Assay

Human recombinant PKCn was obtained from PanVera and is used under the assay
conditions as described under Section A.1 above. Compound of Example 85 inhibits PKCn

in this assay with an ICsp of 50 + 9nM.

8. CD28 costimulation assay
The assay is performed with Jurkat cells transfected with a human interleukin-2

promoter/reporter gene construct as described by Baumann G et al. in Transplant.Proc.
1992;24:43-8, the B-galactosidase reporter gene being replaced by the luciferase gene (de
Wet J.; et al., Mol. Cell Biol. 1987, 7(2), 725-737). Cells are stimulated by solid phase-
coupled antibodies or phorbol myristate acetate (PMA) and the Ca™ ionophore ionomycin
as follows. For antibody-mediated stimulation Microlite TM1 microtiter plates (Dynatech) are
coated with 3 pg/mi goat anti-mouse IgG Fc antibodies (Jackson) in 55 pl phosphate-



renovi ng the anti bodi es by incubation with 2% bovi ne serum al bumin (BSA) in
PBS (300 I per well) for 2 hours at roomtenperature. After washing three
times with 300 Al PBS per well, 10 ng/m anti-T cell receptor anti g?’ @ﬁﬁ
(W31, Becton & Dickinson) and 300 ng/m anti-CD28 antibodies (1 5 n 50
| 2% BSA/ PBS are added as stinulating anti bodies and incubated overni ght at
4C. Finally the plates are washed thré8-tinmes with 300 | PBS per well.
Seven three-fold serial dilutions of test conpounds in duplicates in assay
medi um (RPM 1640/ 10% fetal calf serum (FCS) containing 50 M
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performed according to standard procedures . | munol
with a bioluminescence reader (Labsystem, Helsinki, |nland) after automatic addition of 50

pl per well luciferase reaction buffer containing 20 mM Tricine, 1.07 mM
(MgCO03)sMg(OH).x5H,0, 2.67 mM MgSO,, 0.1 mM EDTA, 33.3 mM DTT, 270 uM

. coenzyme A, 470 uM luciferin (Chemie Brunschwig AG), 530 uM ATP, pH 7.8. Lag time is
0.5 seconds, total measuring time is 1 or 2 seconds. Low control values are light units from
anti-T cell receptor- or PMA-stimulated cells, high controls are from anti-T cell receptor/anti-
CD28- or PMA/ionomycin-stimulated cells without any test sample. Low controls are
subtracted from all values. The inhibition obtained in the presence of a test compound is
calculated as percent inhibition of the high control. The concentration of test compounds
resulting in 50% inhibition (ICsp) is determined from the dose-response curves. In this assay,
compounds of formula I inhibit anti-T cell receptor/anti-CD28 and PMA/ionomycin stimulated
Jurkat cells with an ICsp < 1 pM. Compound of Example 56 has an ICs 0f 42 + 12 nM in this

assay.

9. Allogeneic Mixed Lymphocyte Reaction (MLR)




1973, 2, 279 and Meo T. et al., Inmmunol ogi cal Methods, New York, Academ c
Press, 1979, 227-39). Briefly, spleen cells from CBA and BALB/c mce (1.6 X
105 cells fromeach strain per well in flat bottomtissue culture
mcrotiter plates, 3.2 x 105 in total) are incubated in RPM nediumMAl 1005
contai ning 10% FCS, 100 U m penicillin, 100 pg/m streptomycin (G bco BRL,
Basel, Switzerland), 50 pM 2-nercapt oeg@anol (Fluka, Buchs, Switzerland) and
serial | y diluted conpounds. Seven three-fold dilution steps in duplicates
per test conpound are perforned. After four days of incubation 1 pd
3H—thym dine is added. Cells are harveste after, an additional five-hour
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renoved graft t retroabdom nally, the dom nal contents washed
wi th wagm sgi; and the animal is. closed and allowed to recover under a
heating [ anp. aft survival is nonitored by daily pal pation of the beating

donor hBatHearhirangptantationabdoni nal wall. Rejection is considered to be .
o oy I SRR B LIE RS nahohal hnd VLT, ey BL R, |1
dose of adimats areSandestiddiSed -usihg inhalational isofluorane. Following heparinisation of the
donor rat through the abdominal inferior vena cava with simultaneous exsanguination via
the aorta, the chest is opened and the heart rapidly cobled. The aorta is ligated and divided
distal to the first branch and the brachiocephalic trunk is divided at the first bifurcation. The
left pulmonary artery is Iigatéd and divided and the right side divided but left open. All other
vessels are dissected free, ligated and divided and the donor heart is removed into iced

saline.

The recipient is prepared by dfssection and cross-clamping of the infra-renal abdominal
aorta and vena cava. The graft is implanted with end-to-side anastomoses, using 10/0
monofilament suture, between the donor brachiocephalic trunk and the recipient aorta and
the donor right pulmonary artery to the recipient vena cava. The clamps are removed, the
graft tethered retroabdominally, the abdominal contents washed with warm saline and the
animal is closed and allowed to recover under a heating lamp. Graft survival is monitored by
daily palpation of the beating donor heart through the abdominal wall. Rejection is
considered to be complete when heart beat stops. Increases of graft survival are obtained

in animals treated with a compound of formula | administered orally at a daily dose of 1 to



30 ng/ kg. Thus conpound of Exanple 100 significantly increases the graft
survival when admnistered at a dose of 30 ny/kg/day. The conpounds of
formula | are, therefore, useful in the treatnent and/or preventionwaf 7005
di seases or disorders mediated by T | ynphocytes and/or PKC, e.g. acute or
chronic rejection of organ or tissue allo- or xenografts, atherosclerosis,
vascul ar occlusion due to vacular inj4fy such as angiopl asty, restenosis,
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colitis. For the above uses the required dosage will of course vary depending on the mode

" of administration, the particular condition to be treated and the effect desired. In general,

satisfactory results are indicated to be obtained systemically at daily dosages of from about

0.1 to about 100 mg/kg body weight. An indicated daily dosage in the larger mammal, e.g.

humans, is in the range from about 0.5 mg to about 2000 mg, conveniently administered,

for example, in divided doses up to four times a day or in retard form.

The compounds of formula | may be administered by any conventional route, in particular
enterally, e.g. orally, e.g. in the form of tablets or capsules, or parenterally, e.g. in the form
of injectable solutions or suspensions, topically, e.g. in the form of lotions, gels, ointments
or creams, or in a nasal or a suppository form. Pharmaceutical compositions comprising a
compound of formula | in free form or in pharmaceutically acceptable salt form in
association with at least one pharmaceutical acceptable carrier or diluent may be
manufactured in conventional manner by mixing with a pharmaceutically acceptable carrier



-41 or diluent. Unit dosage fornms for oral adm nistration contain, for
exanple, fromabout 0.1 ng to about 500 ng of active substance. Topical

adm nistration is e.g. to the skin. A further form of topical adm'mrg' m\{fﬁbﬁf on
is to the eye. The conpounds of fornmula | may be administered in free form
or in pharmaceutically acceptable salt forme.g. as indicated above. Such
salts may be prepared in conventi onal-#vanner and exhibit the sane order of
activity as the free conpounds. In accordance with the foregoing the present
invention further provides: 1.1 A nethod for preventing or treating
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above. armaceut1 cal conpositi se In any of the nethods
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in 1.1 and 1l 2 ahov ; of . .a 1. .may be. adm nistered as the
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regi mens orcahpsimdaoftformutd | anarpharmacagially aeceptabii@salt theredfy eat ment or
prevention of allo- or xenograft acute or chronic rejection or inflamuatory
or aut? miumethdd$or greventingarr treatimgpaeute bhelyrone\raneplastadjectiorcorealpt i on wit h
cyclospori rr]neesdiatéd ?rnﬂ%\r{na%gr?ﬁor a-uf'ozlmmune diseases, e.g. as indicated above, in a subject
in need of such treatment, which method comprises administering to said subject an
effective amount of a compound of formula | or a pharmaceutically acceptable salt

thereof;

2. A compound of formula |, in free form or in a pharmaceutically acceptable salt form for
use as a pharmaceutical, e.g. in any of the methods as indicated under 1.1 and 1.2

above.

3. A bharmaceutical composition, e.g. for use in any of the methods as in 1.1 and 1.2
above comprising a compound of formula | in free form or pharmaceutically
acceptable salt form in association with a pharmaceutically acceptable diluent or

carrier therefor.

4. A compound of formula | or a pharmaceutically acceptable salt thereof for use in the
preparation of a pharmaceutical composition for use in any of the method as in 1.1

and 1.2 above.

Compounds of formula | may be administered as the sole active ingredient or together with
other drugs in immunomodulating regimens or other anti-inflammatory agents e.g. for the
treatment or prevention of allo- or xenograft acute or chronic rejection or inflammatory or
autoimmune disorders. For example, they may be used in combination with cyclosporines,



or ascomycines or their inmmunosuppressive anal ogs or derivatives, e.g.
cyclosporin A cyclosporin G FK-506, ABT-281, ASM 981; an mlIOR i nhi bitor,
e.g. rapamycin, 40-0-(2- hydroxy)ethyl-rapanycin etc.; corticosteroids;
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5. A method as defined above comprising co-administration, e.g. concomitantly or in

sequence, of a therapeutically effective amount of an inhibitor of PKC and of T-cell
activation and proliferation, e.g. a compound of formula | in free form or in
pharmaceutically acceptable salt form, and a second drug substance, said second
drug substance being an immunosuppressant, immunomodulatory, anti-inflammatory,

antiproliferative or anti-diabetic drug, e.g. as indicated above.

6. A therapeutic combination, e.g. a kit, comprising a) an inhibitor of PKC and of T-cell
activation and proliferation, e.g. a compound of formula | in free form or in pharma-
ceutically acceptable salt form, and b) at least one second agent selected from an
immunosuppressant, immunomodulatory, anti-inflammatory, antiproliferative and anti-
diabetic drug. Component a) and component b) may be used concomitantly or in

sequence. The kit may comprise instructions for its administration.

Where an inhibitor of PKC and of T-cell activation and proliferation, e.g. a compound of

formula |, is administered in conjunction with other immunosuppressive/immunomodulatory,



anti-inflammatory, antiproliferative or anti-diabetic therapy, e.g. for
preventing or treating acute or chronic graft rejection or inflammtory or
aut oi mune di sorders as herei nabove specified, dosages of the r)wgy_ggg
co-adm ni stered i mmunosuppressant, i nmunonodul atory, anti- infl amvat ory,
antiproliferative or anti-diabetic conpound will of course vary dependi ng on
the type of co-drug enpl oyed, e.g. whether it is a steroid or a

cycl osporine, on the specific drug enployed, on the condition being treated
and so forth. A preferred conpound according to the invention is e.g. the
conpounahtieihfl&meaturg eﬁﬁprohibtatw@l.oﬂnldhlﬁ-cﬂabeﬁcdmpmureob &6r greventing olrtr@atihg R Ro N

wh N i~ Cl 4all b NH2
N, <z Of Ghepiprasteieghon'or ety a5 ptefomt SRR L RSRRRPS 1y
[d), Ors;{eebfled "dpsabjesRofRhe co%mnﬁﬁ)erwmmumbs@p@ssm‘it ﬁ&nmﬁmmutoﬁlénti S O'l

n-6p e BURTIGIory. P ive iapt et CPRAP A o CONTSAA Y JHREPEINE o 5 a
direct {pe 'Wbe & codrlg eMBk%ewhe geWHetRbSn isSa Heﬂfd & 4@&&1&é{mruﬁe drbthe.spéatikyl ene

or Cl-4al kyl ene wherein one is replaced erein one of R and
Ry. is @T”ﬁﬁﬂ"quyﬁ’é @rﬂﬂ@rcqnglt'ep@e'wmteﬂ 'P@S%ffﬁ’lh? is CH3 or R~ and Ry form
together - CH~_CHz-, and Y is -bound tOhe term nal carbon atomand is

sel ected frombH, a.hetetocyclic residue "Scyc a -and NRL9R2b wherein each
of Rig AmefmedJccprnpl@p@rﬁmmJ/ ing tosthe ipvedtion is &.g.the cappound of Example 56.
f,cycioal kyl -G -4al kyl, aryl-01-4al kyl or Cl.4alkyl optionally substituted
on the term nal carbon



OH atomy each of RD~ RID~ R12, Ri s independently, is H hal ogen, C1_4al kyl ,
CCF3,.0+H SH NH2, d-~ 4dalk,cxy, Cl_4alkylthio, NHC -4a[kyl, . . . T
‘N(CI-4aI kyl)2,0or CN; 5 MAY 2005 45 Eis -CH= and Gis -N=; and Ais
"optionally substituted, or a salt thereof 2. A conpound accor di 8“‘% 6l ai m
1, wherein the haterocyclic group in R8, Rl1 or Yis a three to eight
“menbered saturated, unsaturated or %omati c heterocyclic ring conprising |
.or 2 heteroatons, arid optional |y subStituted on one or nore ring carbon

-atonms and/or ‘'on.a ring nitrogen atom when present | 'A tonpound according
to cla eré_ji n the heterocyclic group in: Rai RII, or: Yjs a re~ldue of
f or mul c (Y) where',. the,ring D. is a.5, 6 or Tnenbered saturated,

:unsaturated or aromatic ring;, Xbis -N' -C~ or ~CH; X-is 7INRr' -
:WCR~= or -CHRf- wherein Rf is a subsfrtuent for a ring nitrogen atom and
s s¢l ecAQ;@nfplbgﬁa elraalieyl ; aoyl; C3zqyrloal kyl; Ca_scyrloal W@ . 4al kyl;
phenyl : Chenyl -C -jal kyl; a.heter ocycl ic, residue; anda residue of formula
P -R21- Y' wherein Pr Is C:4aWne or C2 4a| kyl ene |nterrupted by 0 and Y,
is OH'N42, NHPJ_4alkyl) or N(CH _40M1)j;'andRf' is a substituent for a
ring carbon atomand is sel ected Mogo01- 4al kyl; G3_6cycl oal kyl optionally
further substituted by Cl -4al kyI ereinpis 1 1, 2 or 3; CF3; halogen;
.OH ,NH2", -C Hz-NH2,; -CH27OH,/p dn- 1-yl; and pyrroliclinyl; the
bond. bethiee'ri 61 and C2 is eR her Eal\ur gt ed or unsaturated; each of -

C " and~: C-J. ndependently, is a om whi ch is optonally-subiftuted by
one or two substituents. selected a&ng t hose indicated above for a ring
carbon -atom and the lin6 bi~tween. @, and Xb and between C, and Xh,
respectively, represents the nunber of carbomatons-as required to obtain a
5, 6 or 7 nmenbered ring D. : '

wherem '

R, is H; Cealkil: of Crsalkyl substituted by OH, NH,, NHC_salkyl or N(di-Ci.aikyl)z;
Ry is H; or Cygalkyl;

Risa radlca[ of formula (d) or ()

R Ry

(d) (©)

wherem
each of Rg R 1and RN is OH; SH; a heteracyclic group; NR+R17 wherein each of Ris and
. Rm mdependenﬂy, is H or Ci4alkyl; or a radical of formula « '
-X-Re-Y (o)
wherexn X as a dxrect bond, O, S or NR;s wherein Rg is H or CMaIkyl _
R:is C1.4alkylene or Ci«alkylene wherein one CH, is replaced by CRJ R whérein one of Ry
and'R,. is H. and the other is CHs each of R, and Ry is CHz or Ry and R form together —
CHz—CHz—, and
Y is bound to the terminal carbon atom and is selected from OH a heterocychc resxdue
and NR19R20 wherem each of Ry and Ry independently is. H Cgscyc!oalkyl Ca
scycloalkyl—c ,J,atky’l aryl-C_alkyl or Cy.alkyl optionally substituted on the termmal carbon
" atomm by OH; :
each of Rg, R« 0s Riz, Rus independently, is H, halogen, Cialkyl, CFa, OH SH, NH,, C..
qsalkoxy, C1.4alkyithuo NHC_alkyl, N(C4alky!); or CN; l



4- A conpound according to claim3, wherein Dis a piperazinyl.ring
optionally C and/or N-substitutedes specified in claim3.- 5 MAY 70M- -46
"5. A conpound according to claim1 which is selected from '
3-(1,Hindol-3-yl)-4-[2-(4- - 5 MAY 2005

met hyl - pi perafin-1-yi)-qu'inazolin-4-yl]-pyrrole-2,5-dione,

3-(l,H1-nethyl -indol -3-yl)-4-[2- _45-

(4, 7-di aZa-spiro[ 2. 5] oct-7-yi)-qui nazolin-4-yll-pyrrol e-2,5-di one,

3-(TH i ndaol - 3-yl)-4-[2-(4-

et hyl - giipeCHzignd1G B ﬁ;qianazol [ n-4-yq- pyrrol e-2, 5-di one,

3-(1, H-l meth%/I-l doI -4-[2-(4- o |
et hyI AR PIPE Y &Y sﬁ | or o- qui nazolin-4-yi]- pyrrol e- 2 5-di one, \
3- (1, "b?a@ﬁﬂ?&él-edf“dm 3-yl)-4- |
[ 2- (4- not hyl - pi perazi n-1-A)-5-chl oro-qui nazol i n-4-yl | —pyrral e- 2, -5-di one, \
3-(7, Wy 1- netdays cuh@qi%dramﬁ'te ot rﬁﬁ wherein the h terocyclic. group in Rs Ry, orYiis a

3(S) - et hyl - gram n-1- |'0r 0- qui nazol I n-4-ydq- pyrr , - di one, 3- ﬂ
(1, H 1tTee-i a:ght mmeiecesgiuueieﬂ, upsgigrayd neewmaﬁsméwacs@mnmg VPD“PBSIGmﬂor c~-qu \‘
i

(

1,

nazol ' u?ébd |
3-(1I, %‘ﬁgﬁ%ré:a\;eﬁx%) %(Ff%ﬁ%ﬁgn - pl %r(‘a? g%oF]mlo re/f'x?g |cgl(-:b|08uﬁt%r8 |aP1d/:?r 33?]3 pyrrol
e-2, 5-ring pifregenatom when pltelsémeof 6 A compound according to claim5 being

the acetate:salt. of, 3-(1,H I hdol-3-yl)-4-[2-(4-

met hyi 3pi pércasmpmundayce;qlmgrtazotalmrﬂ wherein] thpyheterpeyclic gratipdndRe: Rar, A7 b’rla@ess for

the pre conpound of fornmula | according to claiml which
re%gd’éx%ﬁf ?%rggxfla G) .

process reacting a conpound of fornmula 11 0:.0. 01 A Ro N
wher ei n~ F;~ Rb .and ring Aare as deqlned inclaiml, wth a conpound of
formula 11l €-12- GO NI-12 (111) 4 _wherein Ris as, defined in clalml
b) reactlng a corrpound of formula 0“\?];12 A Rb (I\/) N KR ' ,
. c D/cz '
)
wherein’ '

the nng Di isa 5 8 or7 membered saturated, unsaturated or aromattc ﬂng, o
Xy Is' —N— —C- or —CH—

Xc is -N- —NR;—, -CR, or—GHR¢- wherein Reis a substituent for a nng mtrogen atom and IS
selected from 01.5alkyl acyl; Csseycloalkyl; Cascycloalkyl-Cq . alkyl; phenyl: phenyl CMalkyl
a heterocyclic. resxdue and a residue of formula 3. R . ' B
Ra-Y . (B L -

wherem Ra xs CHaIkyiene or C,4alkylene interrupted by O and Y'is OH NHz, NH(CMaIkyl)
or N(C1_4a kyl)z, and Ry is a substituent for a ring carbon atom and 7s selected from C,_alkyl;
C%cycloa]kyl optionally further substituted by Ci4alkyl; \‘c”z}: wherein p ns 1, 2 or 3; CF3;
halogen; OH; NHz: -Chiz-NHg; -CH-OH; piperidin-1-yi; and pyrrolicinyl;
the bond betweeén C, and Cz is either saturated or unsaturated; ; .
each.of C1 and! (‘q mdependent!y, is a carbon atom which is opﬁonally substrtuted by one or
two subsmuems selected among those indicated above for a ring carbon-atom; and

. the liné between: & -and X, and between C; and X,, respectively, represents: the number of

~ carbon:; ‘atoms.2s required to obtzin a 5, 6 or 7 membered ring D. '

4. A compound according to claim 3, wherein D is a piperazinyl ring optionally C- and/or
N-substituted zs specified in claim 3.



wher ei n

R, Ro and ring A are as defined in claiml1,

wi.th a conpound of

sformula VR- GO - GO - OCH3 9M -47 wherein Ris as defined in claim1;
erting in a conpound of fornmula | a substituent RI,

c) conv
O P14
require
formto
to clai
conpris

cl ai nB

at | east one second a
.mmnﬁwbrapmaﬁr m&!ﬁﬂ%ﬂyﬁwcﬂ-%xr ESr2,5-GioRs. -

or angin
di sease

1
O o e Bt e ey bl o o BBt

ef T eClliues ?@Q—‘{?;;s g-rﬁetﬁg[ﬁ?&ﬂsaﬁw—? yl)%%%r#o—%dm%ﬁr?—ﬁ%%%—fé%dﬁbl 04 a

phar maceut,

into another.substituent Rl, P,, R7,

P8, P11 or

d, converting the resulting conpound of formula I

a salt formor vice versa-4&s appropriate.
m| for use as a pharmaceutical 9- A pharmeceutical

ing. a conmpound of formula | according to claiml
phar méceufi cahpoundcameptditd ¢o Sim T ahioh I8 seented &bhpB- (WH-indal-s—yl -4:[2-(4-

Comr FETHPRE=e-FRBIEeh no YPRER g SOl |

gﬂ 8Ea kG- ﬂ%s&hlo}équnﬁafei‘hbﬂﬂ] %ﬁfol@ﬁ%yzﬁﬂﬁé rw(ﬂq

nedi at e

i

HR

sel ec

or

RA,. e By RL1

R14 and, where
obtained in free
B. A conpound accordi ng
conposition
In free formor

opbl nati on
Beturhiois-RE-
proli tﬂ@fafz@rsp;rqs SMJ?%qubNaz%hﬁ-qlwq&yﬁ@leOi 5idureyl a B-(awmﬂdtang)mpzwy one of

%Hﬁa?‘@h}’gmgﬂlﬁ ¥ﬂ"61[$'f‘br ative

bj ect

In nee

of such

(1,H- - 1-methyl-indol-3-y1)-4-[2-(3(R)-methyl-piperazin-1-yl)-6-chloro-quinazolin-4-yl-pyrrole-
. 2,5-dicne and '3-(7,H-Indol-3-yl)-4-{3-(4-methyl-piperazin-1-yl)}-isoquinolin-1-yl]-pyrrole-2,5-
dione, or a salf therecf.

6.

7.

A compotnd according fo claim 5 being the acetate salt of 3-(1,H-iridol-3-yi)-4-[2-(4-
methyl-piperazin-1-yl}-quinazolin<4-yl ]-pyrrole-2,5-dione. |

A process for the preparation of a compound of formula | according to.claim 1 which “

process comprises

- a)

" wherein'R... Re-and ring A are as defined in claim 1,

b)

reacting a compound of formula I

Ra

wit'h-e'comp'ound of formula [l

, R - CH;- CO - NH;
wherein R is as defined in claim 1,

reacting a compound of formula [V

[»]

wherein R,, R, and ring A are as defined in claim 1,

with a compound of formula V
R-C0O-CO-0CH;

()

(V)

V)

7irhedilingldiypar-der s or

\
%
\
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" whereinRis as deﬂned in claim 1; or
c) converting in a compound of formula | a substituent Rq, Rs, Ry, Rg, Ryq or R14-into
ahother substituent Ry, Re, Ry, Re, Ryror Ryg
and, ,wh'ere required, converting the resulting compound of formula | obtained in free form to
a salt form or vice versa, as appropriate.

8. A compound according to claim 1 for use as a pharmaceutical.

9. A pharmaceutical composition comprising a compound of formul'a*l according to
claim 1 in free..form or pharmaceutically acceptable salt form in association with a
pharmaceutically acceptable diluent or carrier therefor.

10. A .combination comprising a) an inhibitor of PKC and of Tcell"activation and

prohferaixon as defined by a compound of formula | according to any one of clams 110 6

and b) at least one second agent selected from an 1mmunosuppressant, xmmuncmodulatory,
anti- mﬂammatory, antzproleeratrve or anti-diabetic drug.

i1, A method for preventmg or freating disorders or diseases med;ated byT lymphocytes
and/or PKCina subject in need of such freatment, which method comprisés admlmstenng o
said subject an effecnve amount of a compound of formula | according to claim 1.ora
pharrnaceuﬁwily accepiable salt thereof.



