-1- | NDOLYLMALEI M DE DERI VATI VES AS PROTEI N KI NASE C | NHI Bl TORS The
present invention relates to indolyinaleimde derivatives, process
for their production and pharmaceutical conpositions containing
them Mre particularly the present invention provides a conpound of
forrulal H ONOR\A 5N Rb Ra wherein R is H Cl4al kyl; or
Cl. 4al kyl substituted by OH NH2, NHCl>al kyl or N(di-Cl4alkyl)2; Rb
is H or Cl.4alkyl; Ris aradical of formula (a), (b), (c), (d), (e)
or (f) RBz RI R fly O0i R (a) (b) (¢) RRS 9~z Rs NJJ RO
\' Il RI3\ ( D . NRe ER R1(d) (e) (fs) wherein each of RlL, R4,
R7, Re, R11 and R14 is OH, SH a heterocyclic residue; NRL6R17wherein
each of R16 BPRIYRMAEIMIERERVATINER ASPRQTENKINASELANNIRYPRSr R16 and -
R17form together with the nitrogen atomto which they are bound a-
het erocyclic residue; or a radical of formula a -X-R -Y (a) wherein
Xis a direct bond, 0, S or NR16 wherein RIB is H or Cl4dal kyl, -.

The present invention relates to indolyimaleimide derivatives, process for their production -
and ﬁharmaceutical compositions containing them. :

More particulariy the present invention provides a c'qmpound of formula |

whergin

Ra is H; Cyualkyl; or Craalkyl substituted by OH, NH,, NHC _salky] or N{di-C1.alkyl)s;
Ay is H; or Cyalkyl;

R Is a radical of formula (a), (b), (), (d), (&) or ()

whérein
sach of Ry, Ry, R7, Re, Ry1and Rys is OH; SH; a heterocyclic residue; NRsRy7 wherein each
of Risand Ry7, Independently, is H or Cy.4alkyl or Ryg and Rz form tdgether with the
nitrogen atom to which they are bound a heterocyclic residue; or a radical of formula o
X-Re-Y (o)
" wherein Xis a direct bond, O, S or NR4s wherein Rya is H or Cyalkyl,



-2- Rt is Cl4al kyl ene or C1.4al kyl ene wherein one CH2 is replaced by
CRXRY wherein one of R' and R is Hand the other is CH3, each of

R 1 and Ry is CH3 or R" and Ry form together -CH2-CH2-, and Y is
bound to the term nal carbon atomand is selected fromOCH, a
heterocyclic residue and - NRI9R20 wherein each of R19 and R20

i ndependently is H, C3-6cycloal kyl, C3ccycloal kyl -C1. 4al kyl ,

aryl - Cl. 4al kyl or Cl4al kyl optionally substituted on the term nal
carbon atom by OH or Rig and R20 formtogether with the nitrogen
atomto which they are bound a heterocyclic residue; each of R2, RS,
R5, Rs, R9, Rio, R12, R13, R15 and R 15, independently, is H,

NC dalhyl Nl 'Efrﬂﬁ'éic‘g 9 &b el Ao Yot Rt ong,
'S -G and G i 9 Aurid Ralic and thyohen s CdAsrbAReyd BbSth eiibend Ruo

al kyl or al kyl ﬁ'gétﬁér)LCHELCﬂz-gandm koxy may be |inear or branched.

Hal ogen may be ny. be
bhenyt or - napht biEoust Bt Sfitet e A6 Bt b iesom O Blokierd®2 °Ry
R4, R7, R8, R, lresifetangdr-NRsGo whereimedch of dsqrnd faivdependsytiyNil Siesqycioakyl,
NR19R20, is ”ea@:,tﬁ g@ioﬁmlﬁﬁqeﬂl@l ﬁ}ygbhaikﬁB@é&éiﬁ&@h%oﬁéllyguﬂs@tuﬁh gthe terminal-

menber ed saturate unsaturatéd or aromatic heterocyclic ri ng
conprising 1 orS¥PoR& Pl Riagpd e fABI3petheRMBIcPRR 9B AR o Yhighte)s,
and optionally aelbamdtaute&docyﬁhlrdsahb;e exanpl es include e.g. pyridyl,

3- d 1
461 g| per i 3;| Jf hbhﬁ 10- hm: i%? |1|5 ﬁmi Ei lnrgn;ﬂnéienﬁy, 15 P’I)"hFBﬁen, Ciealkyl,

nor phol i n- 4-yl , |3n‘P'd’a32'bI 3 wﬂ‘f%z‘b#q”ﬁﬂﬂ?m””%ﬁ"‘b"of“wf C‘Gﬁ P di nyl ,
optionally ewbsﬁs-tl\lﬁaadGne—gH_Bmtsaanap@Gyss-umamd uted. Wen the

het er ocycl i [ tuted, this nmay be on one or nore ring
car bon atorr&ng!iE%/ gh@'a' Séj%%{?lﬁ%d nitrogen atom when. present. Exanpl es

of a substi hkeskyl @rrhu@: rhd.uétg inCed. RG> Q{Belhﬁé‘drﬁﬂﬁarﬂ:hgd rﬁvegé?ﬁh&fde FecOBr
S:gst |4{_| 3t ggorgy;}/ Efj ragllg ICF Aﬁ!a?@@%o\ﬁﬁgﬁ?wagh*ﬁ rﬁe%b l%FL’Jheﬁy preferably
L, CFs, hal ﬁﬁﬁ&ero%c rB!H?ue s F PR R . R O opaom%' Aiguodiol! oy 1946,
ROARAARE N R MO PR O A M R
phenyl opti mmtura]ecsculastnatmbeietowwmmﬁahmelng 1@rzaétkmatymarprefaablylo e.g

fornyl; C3- @éﬁ@ Rk o arg3§ %M@Bﬁﬁhéﬁ? Eubgﬁtufééléﬁﬁble B@lﬁﬂég include e.g. pyridyl,
phenyl - C1. 4al k

vl ﬁ eroc%(c I C, . Iresi
di scl osed a8 °’ ‘ép’g’ 4 al?ipeé'f’ rad PPt &Y bty f‘TP&Pe”?Vé&P'H%Pé"eE&‘rﬁW?F’Hﬂ |
or 2 nitr Ogsmmipemslnyl.cmtapimtsﬂdruGnldézolfybtmmlztajd(\yl 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 Inciude e.g. Ci4alkyl e.g. CHg;

A
Cascycloalkyl e.g. cyclopropyl, optionally further substituted by Cyalkyl; TNCH), wherein p
is 1,2 or 3, preferably 1; CFs; halogen; OH; NHy; -CH.-NHg; -CHz-OH; piperidin-1-yi; or
pyrrolidinyl. Examples of a substituent on a ring nitrogen atom are e.g. Crsalkyl; acyl, e.g.
R'x-CC wherein Rk is H, Cysalkyl or phenyl optionally substituted by C,.4alkyl, C.salkoxy or
amino, e.g formyl; Cascycloalkyl; Csscycloalkyl-Cy4alkyl; phenyl; phenyl-Cy.salkyt e.g.
benzyl; a heterocyclic residue, e.g. as disclosed above, e.g. an aromatic heterocyclic

residue comprising 1 or 2 nitrogen atoms; or a residue of formula
' Rz~ Y (B



-R21- Y (~) -3- wherein R21 is Cl.4al kyl ene or C2. 4al kyl ene
interrupted by 0 and Yis OH NH2, NH(C1.4al kyl) or. N(CL.4al kyl) 2.
C2. 4al kyl ene interrupted by 0 may be e.g. -CH2-CH2- O CH2- CH2-. WWen .
the substituent on a cyclic nitrogen is a heterocyclic residue, it
may be a five or six nenbered saturated, unsaturated or aromatic
heterocyclic ring conprising 1 or 2 heteroatons, preferably selected
fromN, 0 and S. Exanples include e.g. 3- or 4-pyridyl, piperidyl,
e.g. piperidin-1-yl, 3- or 4-piperidyl_s.honopiperidyl, piperazinyl,
honmopi perazinyl, pyrimdinyl, norpholin-4-yi, imdazolyl,

i mdazolidinyl, pyrrolyl or pyrrolidinyl, Wen Ra is substituted .
Cl. 4al kyl , J;tﬁ'é‘?e@ﬁ%%td:, A@Hne'oﬁcgﬁﬁ}l&{e@ﬂb%p% by eParla8F H‘diﬂﬁ\ll—&@&ﬁ@,ﬂalﬁﬁ)om

When ring A is supstituted be nmono- or pol ysubsti tut ed,
preferably WONG<EDe t ut ed the substl tuent (s) be| ng seI ect ed from

th OCH3,

Cl 4al kyl, & g"‘ﬁwerﬁf%’ﬁ% bgﬁdn@ﬁ%%e&nﬁ@éfé%cé% MCdi - CLaalkyl) 2 and

ICN HForC N ix\[ﬁgm the sdb'sﬂGerﬁ\oﬁE)éyéﬂ@m@o A% éimer&a‘ycsfc%swhanﬁac aﬁvlegrfg n Rd -
S a or
N - L 4a RYTeee Sawr%?ﬁﬁa%fwﬁﬁﬂor@mﬁ SO n8 S BI ShEy Ra | o

i n posi ti orheSrodites, piRGrablyssezcietiom dhPaod §. BEmORS Reludg e.gi 3 opt-pifridylabl y

h b fo e
Roe Rip, Rl BROTR. £3, & é@é’?’{‘?ﬁﬁw@ 5 R i BmopBgndl

i ncl ude e. &y“ﬂ'dpgﬁﬂﬁ@cﬂBﬁ“ ? gtz Waz@'d}‘/‘ﬂ' Q%o'éﬂ o Yoty ei n t he ring
X s N, i SERRRRES O Ebsy A RbUA orthe R CUET O
is a subst I WhEHTing ASs subgHiteiad, fGna3be\inb U pdlysubilited, preferably monosubstituted,

the substituent(s) being selected from the group consisting of e.g. halogen, OH, C;.,alkoxy,

€.g. OCH3, Cyalkyl, e.g. CHa, NO;, CF5, NH,, NHC salkyl, N{di-Cy.4alkyl), and CN. For

example, ring A may be a residue of formula :

wherein

Ra is H; Cysalkyl; or halogen; and

Rs is OH; NOg; NHz; NHC, zalkyl; or N(di-Cy.alkyl)a.
Preferably Ry is in position 1; preferably R, is in position 3.

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

Exemp!es of heterocyclic residue as Ry, Ry, Ry, Fa, Ryy, Rig o1 Y oF formed, respectively, by
NR1gR17 or NRygRz, include e.9. a residue of formula {y)

wherein

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

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

Xz is -N=, -NRp, -CR/= or ~CHRy- wherein Ryis a substituent as indicated above for a ring

nitrogen atom, and Ry is a substituent as indicated above for a ring carbon atom;



nitrogen atom and R is a substituent as indicated above for a ring
carbon atom -4- the bond between C, and C2 is either saturated or
unsaturated; each of C, and C2, independently, is a carbon atom which
is optionally substituted by one or two substituents sel ected anong
t hose indicated above for a ring carbon atom and the |ine 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 forrmula (y) is ong wherein the ring D fornms a .
,4-piperazinyl ring optionally C and/or N-substituted as
|nd|cated Representatlve exanples of a re5|due of formula (y) are
e.g. 3- or 4- ldl
1-N-(C1. 4a|“i'<e OBX etw e” a(?r ﬁ’s e&nerlfatﬁ?tﬁd)orgnsamraet?q dyl ; norpholi n-4-y| ;
i m dazol yl eag‘wfrcmamdjﬁcmwepenw\m pee earbondtom which) fsaaﬂonyllysuwituted byoneor -
- G3. 6eycl 0?' KYtwolsubshiuBifts 8elédted amory tbse ﬁ‘ll:ill‘Sé’(bd a'Cﬂfoe fogi;n Mdﬁ%kdﬁ?/ bndl- -
plpera2|ny

4 | k er azi yI ;e
5 Bkt (Rl Cend X st a0 R (e Pyt B Romées of
(co hydr oxy- Ghrtbalakopis)as rmu:rec{to@btamraa‘i,ﬁpramembemnm kyl ) -1-
pi perazinyl; 4-N-pyridin-4-yl-I-piperazinyl; 4-Nphenyl- or T
- C3. 5cycl oaﬂ n{gjprrqd res}ﬂug@f ﬁ:ﬂmﬁ@m ;sgnwhe(rmthgalpg@ﬁgrmsgﬂ -piperazinyl ring
- ((0- hydr oxptidediiy4akkybnN-Subsikudabkiibicated.
-3, 3-di (CL. 4al kyl ) -1- pi perazinyl ;' 4-N-(1-Cl_

4al kyl - C3- Gieyrétemaitukg/éﬁamﬂzleppmealdmmlfqrmmar(¢) fuereny B-dr4ppypieylgatdengih-1-yl; .
4-N-pyrim p A

4-N-C, . 4ai Eyﬁ](ﬁz aﬁ%‘?ﬂ? Di %&S’g@%}ne?{ Lalk)ﬂ_l@ﬁlgenn%! ho"n f y" g?'%zf)lg lfwr[()’lCi>’/'“’é,'X| st
in free forminsazny & hﬂlk)ﬂmf an@Yféoa“ﬁld'dP'mqr%ﬁfﬂybéﬁ@'M pihrCaecygoaligyl-trani ¢

or i nor ganppedsind,2- bes 5-0f 8EPbE,6- B L MG PiderazRR] 314, 58C€ Jalkyipgd d, when
Rl, R4, R7 2, R13

or R s’ conpPPEaW LTI N T
het erocycl piperagsyl;deiepyndinety-d @ipefagingh 4blipberat di tG.esycloalkf-3-pipbrazimgl 4-N-

be. appreci g, e&lkyi) h&t (a)thk}&’ro% B&Wbdﬁc Lu&l Qr 08 b3, Hxﬁcyl) ‘Fé@é&zaw r}i‘@ gorm
of optical = isome di ast er eoi soner

ring car borf""%[{“ﬁm?yﬁ'@@w)n@'%e’a%%ﬁ"f et -PiParaTipg %Pﬁmgﬂ'rkp’?eé@'ﬂbe
as Rl, R4, oREN-CRZKkyRHomdpibdraginylY or forned, respectively; by NRL6RL17
or NRI9R20, is asymmetric and may have the D- or L- configuration.

It is to béhesnmppdndstformea | mayexistia Femtorm avie pallform, egbrdditiensaits with
enanti oner g, ga&gla.idwinbrgam ééxw 5% exa‘ﬁipm hﬁﬂ'ocﬁl@ﬂﬁddiﬁé@'ftib 21 mﬁ@‘phy R, My,
relatlontafﬁlt b gma]_ll ?t?«f( ygetrnlc noa o} atons as
ment i oned AR iaders Moo e iy h*é O PR g E}'ni fi cances
are pr ef er pebgtititadiproinel arglp gr aipetwwvcl&ms'@a lwh@bm fnat daistaddition Rlts.i s H or
Gs; i it will be appreciated that the compounds of formula | may exist in the form of optical
isomers, racemates or diastereoisomers. For example, a ring carbon atom bearing a
substituent in the heterocydlic residue as Ry, Rs, Ry, Rs, Ry, By or Y or formed,
respectively; by NRgR17 or NR1sR20, 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. PFaisHor CHg

2. RyisH;

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



2. Rois H 3. Rng Ais unsubstituted; or is substituted by nethyl
in position 7; -5- 4.. Preferred heterocyclic residue as forned by
NR16R, 7 is e.qg. piperazin-1-yl optionally N substituted, e.g. by
Cl. 4al kyl , o -hydroxy-C, . 4al kyl, nrdi nmet hyl am no-C, . aIkyI CS_
6cycl oal kyl, C, . 4al kyl -Cs. 6¢cycl oal kyl, an aromatic heterocycllc
residue conprising 1 or 2 nitrogen atons, e.g. pyridyl or
pyrimdln-2-yl, ora residue of fornula (3 as defined above and/or
optionally G substituted, e.g. by CH3 §.9. in positions 2, and/or 3
and/or 5 and/or 6 and/or 2,2 or 3,3 or by" e.g. in position 2 or 3;
piperidin-1-yl optionally C substituted, e.g. in position 4, by

NI-12, CHZ4 Nw?f%ed}ie%c‘ygb Pesﬂemé! he foﬂﬁed lﬂ' N?Qaﬁw i 95 p?’peraﬁi ndt-yl 091)631937’ l\pr

Nl -12; or fro opti onal )L C- subst positio
or NH2; 5.. R1§UIPS§“UF$C’0? 9@%14%‘“ R Y‘i’fgxyc?iu%{m;?’r%'ﬁ@h%"“@"ﬁ-séWgﬁFsene
wherein the t Qﬁyﬁbaa}: RS ekl cth DymABRXE roafees @kiBue d8mpadish R of or m

o crp cro-v: oo pspagind OB S iodhe ppMUT Aty poove

C, . 4al kyl substdpuapehainCshtestivtednd.;vdly CH; aaribpwitbn@maby/ooﬁndéarg andfor

- CH2- CH2- OH, .or cycl opropyl ; s, Preferred heterocyclic residue as
formed by NR19R20 is e p{iz zin-1-yl optionally N substit uted by
Cl. 4al kyl or &aﬂé@i%l%éf °'TQ¥ aeﬁ in pesiiep Aar %P!Pﬁsl‘i/“ -1-yl optionally C-

1- (C, . 4al kyl ) spisprtedos.g-dpositiba 4,y NbL, -SHPNR] & wiperidindd -fAar@l pdsition 3, e.g.

pyrrolidinyl; g[ql-?"rrlﬂ? %p rozhdlt(}hl th‘o%alB%asugstﬁuticﬁlPgsalo’n3by’Ol-Bgr’Nl-Ell or

R14, i ndepende
4- et hyl - pi pefad$ HDELCISH,, 4- et hyl -1 - honopi per azi nyl ;
4- (2- hydr OXGIGWM@MM%& aﬂG,Qaafrﬁbwh@r"em)ﬁne't@hr?al CHAs ?ép}syémazd\ﬁy

wherein X is_a ct .bo NH, 12. In the residue of formula
(a) either ealh? 'B%égg ﬂl—% one of R and R3 is H and the

other is F,7.CKis@Hs, OH OCH3 or CF3; 13. In the residue of fornula

(a) R is Qf Tﬂé‘radnl:&lo”&ﬁ'*mﬁe?ézbguééﬁ dl—QW' a (b) e'ther eaCh of R5 and
Rs is Hor one of RS

R6
or CF3: 15.%| faghid Rr9@§7‘ Bt?és 'E’rfcﬁﬁyfyf’rﬁigam?tﬂyf %a"i‘yéﬂﬁ’s?t‘éfﬁ? %ﬁhe ik m'f’ﬂr mul a
(a) or NR16Rlzarbci-6atod1 hy OHgee.g.eSHHGI,-@H, of oycloptopyly( d) ei t her each of R9

and R10i s HoObdlledbieRRydbeflOisTofhedBY NR:sRa is e.g. piperazin-1-yl optionally N-
substituted by Cy.4atkyl or a residue of formula [5; piperidin-1-yl; 1-(C,_salkyl)-piperidin-3-
yl; 3- or 4-pyridyl; imidazolyl; pyrrolidinyl; or morpholin-4-yl;

11. Each of Ry, R4, Ry, Rs, Ruyor Rys, independently, is 1-N-methyl-piperidin-4-yi;
4-methyl-piperazin-1-yl; 4-methyl-1-homopiperazinyl; 4-(2-hydroxyethyl)-piperazin-1-yl;
or -X-C4, 2 o a-alkylene-NR 5By wherein X' is a direct bond, O or NH;

12. In the residue of formula {a) either each of Ry and Rsis H or one of Rz and Ryis H and
the other is F, Cl, CHs, OH, OCH; or CF3;

13. In the residue of formuia (a) Rz is OH;

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

15. In the residue of formula (b) R; is a radical of formula (o} or NR4yeR7;

16. In the residue of formula (d) either each of Ry and Ryois H or one of Re and Ryois H and
the otheris F, CE,_ CHg, OCHs; or CF3; preferably Rys is H and Rg is in position 5, 8, 7 or
8, preferably in position 6;

17. In the residue of formula (e} each of Rz and Ryais H;



the other is F, d, CH3, OCH3 or CF3; preferably Rois Hand RO is
in position 5 6, 7 or 8, preferably in position 6; 17. In the
residue of fornmula (e) each of R12 and R13 is H, -6- 18. In the
residue of forrmula (e) one of R12 and R13 is H and the other is F,

Cl, CH3, OCH3 or CF3; when Eis -N=and Gis -CH=, preferably R13 is
Hand R12 is in position 6 or 7; when Eis -CH= and Gis -N-=
preferably R13 is Hand R12 is in p05|t|on 7; 19. In the residue of
formula (f) RI5is H CH3 or O, e.g. in position 5 or 6, 20. In the
residue of formula (f) R 15 is H or , €.g. in position 5,
preferably H 21. Ris a radical of fornmula (d), (e) or (f) The

present inve t.h%er&kﬁgomﬂ%dg ot HROGAT R 1N ardd e RREREE 24 N . 8

conpound of T or mil ocess*conplrses a Peact i'ng "a ound
of formula Il @0 ARb (11) N Ra whereln Ra, Rb and ring A are as

defi ned abOVe,wheMVEtIJ"—P@: AP UDH-= ereférﬁﬁ! |8 H &dd A3, 15 iffditiod &br7; NH2

(111) mhereln R def.i ed above ound of
fornula IV O % NNT’ pr%éblw\h’éfsﬁ?‘f'*ggz's%n ﬁﬁ%'—?l ng A are
as defined éﬂadwtbe ramduh otstowlap(t) Wads Jf Ciflaox B11g- i position 5 or 6;

20. In the residue of formula (f) R'ss is H or CHs, 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
1 which process comprises
a) reacting a compound of formula I

@ N Rb -
N

|
Ra

wherein Ra, Ry and ring A are as defined abbve,
with a compound of formula il

R-CH;-CO-NH; )]
wherein R is as defined above,

b) reacting a compound of formula 1V
o

NH,

@ b v
N

|
Ra

wherein R,, R, 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 Ry, Rs, Rz, Rs, Byyor Ry, into
another substituent Ry, Rs, Ry, Rg, Ry or Ryg




R-COCOOCH3 (V) wherein Ris as defined above; or c) converting in
a conmpound of forrmula | a substituent R, R4, R7, Re, Rl1l or R14 into
anot her substituent Rl1, R4, R7, Re, R11 or R14 -1- and, where
required, converting the resulting conpound of formula | obtained in
free formto a salt formor vice versa, as appropriate. Process
steps a) and (b) may conveniently be effected in the presence of a
strong base, e. g. t-BuOK. Wen conpounds of formula Il or V
conprising an OH group which should not,_ participate to the reaction
are used, such OCH group is in protecteJ form The OH protecting

group may be renoved according to nethods known in the art at the end

o oo 1 0652 g bl LY,
R14 conpri sé§a'ﬁ°'1"1‘?féﬂ°eG‘Pﬁgﬁ%&?mﬁ"ﬁ‘ies OH group may be repl aced by the

d d - NR16R17 d
0 baat ] narORet sBhs R TRY VAR IR B s Biekl ™ pRsenke R re s8R ©
hal ogeni de, e.g- tfﬁuotﬁh\‘vberi chepowrdsw formua lilon' ednipyisingarmaPhi lgrogh Woich sleuldmder

o a1 PSR ek SO SR BB ol
accor dance Q¥R HONGFIRRORE AREIng 1o ﬂﬁ"m‘fﬁ/k“f"ﬁ? Wé‘l‘ﬁfg 3 g’eteﬁg g‘ﬁ’gg‘?"éﬂm
subst i t uent stéa) oRY), PREessdep dRi’nhy be cdtietl out acesrgiag toi kaekrymethodsafoceoamplnd

of formula ‘hllwln ROk, M, R Rnlg"?-i 4c99pnse5"5@neﬁ bhigrup, 1fls © ﬁ%c@ﬂ? r%% re(pzé %

wherei n eac 4 ectively a rad| cal
(b), (c), %the?@re%ﬁﬂ«eﬁ)yor@% 2 of which conprising a | eaving group,

e.g. hal og t?or?ﬂoﬂn o??ol?rptﬁé V\E;W b%’r’e&\ﬁ&i bﬁgach@lt et%rre dln%ﬁl‘lfl&ec%%?t h eI Y

conpounds -0
or (c), Ri,wiaenoxplylRalogriidgge.g chiaddes o Wit richpaith @‘a(l'bt)hb"ﬁ%lwcbébﬁﬁlcepar ed

in accordan&ﬂdmrgmgagmcimahm@mbbéggr eacting a conpound of formula
I11' wherein R is respectively a radical of fornula (a), (b) or

(c), each ofomyoirds of tormutd Wiony, uBkH anstplingoeaterialsRbay lmvr@naremr; aggpidhnca

conpound Ofw:fh%&kﬂ Mettfods’s.9. @WnYrom%erHeéred'sﬁbsﬂtulaﬁW ' Fﬂ?%? ORR 1or B9 o
d, and X (o] are as ‘g?fl ned Conpounds or mul

wherein R |F§SP§CQV3|51!%§FOI'BROUF erein Eis -N5, Gis -CH:
and R11 Is -ORO-Y or -S-R - YH‘ra@HzaDQoNbb pr ey ed by reacting
together a corrpound of for muge. dd - @@ %hi ned @hove with a conpound

of formula IIl' whe i
wherein each oflJ{ or 'is respectlve?ya rag'cal of formula {a), (b}, (c), (d), () or (f), each
of which comprising a leaving group, e.g. halogen, in place of Ry, Ry, Rz, Rs, B3 or Ry,
Alternativeiy, compounds of formula Il wherein R is a radical of formula (a), (b) or (c), R:, R4
or By being a radical of formula (o), may be prepared in accordance with known methods by
reactingi a compound of formula Il wherein R’ is respectively a radical of formula (a), (b) or

(c), each of which comprising OH in place of Ry, Rsor R;, with a compound of formula X,-X-
ReY 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-Re-Y or -8-R.-Y may also be prepared by reacting together a compound of
formula Il as defined above with a compound of formula Il wherein R’ is a radical of
formula (&%)

Rl

Ri3 o Gy}

-
N Xa

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




formula (e') R R13 1 \ (B') N Xa wherein R12 and R13 are as
defined above and X, is a |eaving group, e.g. halogen, B- and with a
conpound of forrmula V1 RjIH (VI) wherein R" is -OR-Yor -SR-Y.
This reaction may be carried out in accordance with know nethods,
e.g. as disclosed in Exanple 28 bel ow. Conpounds of fornula |I wherein
Ris aradical of formula (d) or (f) wherein RO or HI4 is -ORc-Y. or
-S-ReY may .al so be prepared by reacting together a conpound of

formula Il as defined above with a conppound of fornmula Ill"' wherein
R' is a radical of formula (d') or (f') Ry, (RIs RS\ \\~ . (r)
RIO\ I I (d') NN N Xa or X wherein RO, RIO R15 and R 15 areas -

conmpound of rrrul Werein Ais -OR -Yor -SSR Y.
This reaction may be carried odfsin accordand¥)with know nethods.

| ns ?f ar | asI &me'upaqd%@dhp{lo@‘s -AlveTHd ﬁﬁ&hbﬁﬁaﬁi’i& ®iriedlofit th Scdagfance with 4
particul ar ribe nown or nmay be prepare
anal ogousl y|¥"t° WF@]OH%&Q ﬁ%%%ose‘%n%am%??@%e? descri bed hereafter ,
-9- The fol b%oﬂﬁds’%‘!?&ﬁﬂuf&ﬁn@r&n h'né é‘é&:&aﬁbi’ f&%u%f(d)t&i‘ﬁphﬁﬁféﬁ‘h!, SR, isRT. =
room terrperg]tn%cre THE = te

[ a
Chr ot 00y SRHEY ¥R Y Ma EIoaBh PP RS RORSCU PPt P gampound o formula 1 as

defined above with a compound of formulfa IIi’ wherein R” is a radical of formula (d') or ()

R
RS R, A\
Ao \j\ ) : N='(l ©
N xa X,

or

def i ned aber@mgc&%Lﬁ,d% ﬁﬁ,?{ﬁd?g group, e.g. halogen, and with a -

‘wherein Ry, Ryo, Ris and R's5 are as defined above and X, is a leaving group, e.g. halogen, -
‘and with a compound of formula VI ,

AH v
wherein A is -O-R;-Y or -8-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
compaounds are known or may be prepared analogously to methods known in the art or as
described hereafter. ‘




BI NAP = 2, 2' - bi s(di phenyl phosphi no) -1, 1' - bi napht hyl Exanpl e 1:
3-(1.H -indol -3-yt)-4-[3-(2-di met hyl am no- et hoxy) - 5- hydr oxy- phenyl ] -
pyrrole-2,5-dione o o HN'/-0 A solution of 400 ng (0.58 mmol) of
3-(1.H -indol -3-yl)-4-[3-(2-net hanesul f onyl oxy- et hoxy) -

5-tri pheny[ net hoxy- phenyl ]-pyrrole-2,5-dione in 5 nL of 33%
dimethylamne in ethanol is stirred overnight at RT. The reaction
mxture is diluted with ethyl acetate. The resulting mxture is
washed with saturated agueous sodi um bicarbonate. The | ayers are
separated and the aqueous |ayer is extracted with three portions of
et hyl acetate. -The conbined organic solution is washed with
saturated bpif ver dro sodiumsul fate, filtered and
concentrate e[}?eﬂ%{ Féﬂ?ﬁ%&’%ﬁ‘@gé‘trﬁé’%ﬂ{‘ée%%l due is filtered through
a plug of BTlica gel.(70:30=et hg¢m teoweratuee / net hanol) to afford

3- (1. H | ndghe 3-yl)-4- [ 3- (2- di maidus@BiRR-

et hoxy) - 5- tr henyl met hoxy- pheny rroI e- 2. 5-di one, whi ch i's .

i mredi at el yF Cdged in the next= st%%"%{/)ﬂ f°"1at?Pfaﬁ@F purification. To a-
sol ution of THRFO ng (0. 58 mmok) aétrabutyl ammonium fluoride
3-(1.H -Indg yI)4[3(2gI| -
tri phenyl metﬁoliy phenyl ] - pyrror?%?sé@%ﬂﬁgﬁ%%ﬂ@wr;ﬂ#gw%&%anoI i's
added 251 ng (1.46 mol) of para-toluenesulfonic acid. After .
stirring f cgxadled ' 09N HARRRBINULS-(2-BiRtHIaitine- ithdxy)-5-fidroiesheniil-n

et hyl acetate an washed V\%%% sat ur at ed aqueous sodi um bi car bonat e.
The aqueous | ayer i sPHRle E§wi th three portions of ethyl acetate.
The conbi ned organic |ayers are washed with saturated brine, dried
over .anhydrous sodiumsulfate, filtereg and concentrated under
reduced pressure. The residue is pur‘? I 8 by col umm chr omat ogr aphy
on silica gel (7:3 ethyl acetate [["Iye oI) to afford the title
conmpound as an orange foam -10- ' n". dé, 400 MHz) 811.89 (s,
1 H, 11.00 (s, 1 H, 9.45 (s, 1H) _7—.8(3 1H, 7.43 (d, J=28.0
Hz, 1 H, 708(t J=7.4 Hz, 1 ,f678(t J=7.4 Hz, 1 ,650

2
(32 5 o A griobhg Goeifnpst ot H-puiadi 4 ;—@etc%e?gﬁy%a
390 [MH]- 5-t(menylrp@ibwmb@wllwem°£9a$ $-giane S mla 33% imethyjaming.in gthaqol is
| ndol - 3-yI )st.rﬂed[o%erﬁ@hmhmmswcf@wméys&mia@wa ethyl BYSHIOXYe E&selmd] pyrr

]9 Lfl (Z)V\g d;;) Ihare lsuwsa%ﬁjeda Smssgt%Fa edna%ueouts (saorollum bicar %at%errl% Iaﬁ-rs are separated

[ 3- (2- Tri i Sopihepguesks ayayigextadiesiyith-tigetipaticos pi giinvbengldte. Apecdimbingdi d

met hyl  est kganic solution is washed with saturated brine, dried over anhydrous sodiur 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-yi}-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-phenyll-pyrrole-2,5-dione in 5 ml of methanol is added 251 mg {1.46
rmmol) of para-toluenesulfonic acid. After stirting 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,




A mxture of 9.39 g (51.5 mml) of (3,5-dihydro)y-phenyl)-acetic acid
nmet hyl ester (prepared according to U Eder, G Sauer, G Haffer, G
Neef, R Wechert, US 4,066,674), 11.38 g (61.8 mml). of
1-brono-2-triisopropyisilyl oxy-ethane and 14.50 g (51.5 mmol) of
cesiumcarbonate is stirred at RT for '1 hour and at 602C for another
hour. The reaction mxture is then treated with saturated aqueous
sodi um carbonate and extracted with ethyl acetate. The |ayers are
separated and the organic |layer is washed three times with saturated-
aqueous sodi um carbonate. The aqueous layers are conbi ned and
extracted three tinmes with ethyl acetate. The conbi ned organic

| | d
concentrat ol UREMES A0 eh 811 88168 FPode 048 6.5, 7ol HEy-4"
col um chr o@a-ia@ﬂébh?')o?aﬂﬁs@.w%?a“ del1h} 8§58 16/ h&ddizeltbit ¢1§Q (ma &) éﬂé(st hen
70:30 hexafpg/ @édmhmqaeéea(t & =3, lzn;ablss %Mng%hzﬂ) mse(gaew @,afford

b titl t
e sk st SR )
mxture of %53"’“"‘*? A R TR T T e
cqoncent r at e&edaaﬂ@mmaﬂﬁ%maabpgr%@rﬁﬂﬁ% leaes: RT for 2 days and t he

I t d Th i

dirssol ved |1 R ieaB ey ER Ao oY ek BBy B si |1 ca gel
The filt r atAmire d@ddads U deol) pé(dﬁwddrpxsemuyl)eacefrdwdnm:yﬂemn s
di.ssol ved I(Bregarsa aucaaamb&fu E%M saféet@mﬁand pibehﬁxm%hérﬁ ué%%sswson

whi ch t he deS|re bl{] stalllzd' above titl
GO S RGP IR R L L A T PR R W
niz 366 [ Mdebium cgribnatedestirted weRT fon hatrianhat 60fCzfoB80theNotir. e reacton

2-i[3-(2-Tri 'rh:§t91Q Pé/rl t?éake\ﬂlv?tﬁléatﬁlrarég)éﬁ%eoﬁ? EJ&WM&}HEEF@%&'@&E@?% Jt%cet a

mide A solution O conmpaoun

myol ) of t rapREniie ‘ayéﬁlaé?ﬁﬁ*é‘iaﬁgﬁéd ths orgaRip lqyerds waphpdhrep tiges w

t rli et hyl anisagirasichqb&ms sopif ca3BonatenTle aficoudilayers ayd cambineyrdi estiraveedi N 50
m, of di chiy %Q{Eﬁémgxﬂyﬁacgfalerf oﬂﬁam&&’QﬂaL%c?éHgﬁér?stc?‘ﬂé ﬁeﬁ Qhshed wiln | hours.

Sat ur at ed aqueous sodi um onat e € mxture is
ext ract ed iPiufrtedyipe drigeh filtarestand Spncehtrpigd updertregused pressURo TR BRire i gani ¢
| ayer s ar e pnaisded ccﬁlumrcmmvmdtdsgramabmmmiagét (a5t dxancanlil toetdid e Todat e
and once Wiy . Ifate,
filtered an%%é%%{g na?%%{aeﬁa i y @8 20 tggﬁ‘%?ég&%wes&m H@Szagl S
purified by®le¥dilurm chromat ogr aphy on si I ica gel (1:2 n-hexanefethyl
acet at e f olMsEE dedayiveliORI2ation) iyt 38 1MeHTALER )positiveddnizatich) nfxe106 [M k- ®aponpound -
S

c) as a white foam 'H NVA (DVBO d6, 400 MHz)
) b) 2-[3-{2-Triisopropyisilyloxy-ethoxy)-5-hydroxy-phenyll-acetamide

A mixture of 3.9 g (10.2 mmoli) of the compound of step a) and 40 mL of concentrated
aqueous 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 filirate 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 fitle compound after filtration and drying.

MS (El, negative ionization} m/z 366 [M-HJ, (El, positive ionization) m/z 390 [M + Na]"

c) 2-[3-(2-Triisopropyisilyloxy-ethoxy)-5-triphenylmethoxy-phenyll-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 triethylafnine and 535 mg (4.38 mmol) of
dimethylaminopyridine in 50 mL of dichloromethane is stirred at room temperature for 2



7.46 - 7.20 (m 16H), 6.81 (s, 1 H, 6.38 (s, 1 H, 6.28 (s, 1 H),
5.92 (s, 1 H), 3.81 (dd, J=4.5, 4.7 Hz, 2H), 3.68 (dd, J= 4.5, 4.7
Hz, 2H), 3.13 (s, 2H), 1.11 - 0.91 (m 21 H; Ms (El, negative
ionization) mz 608 [MH ', (El, positive ionization) mz 632 [M+
Na]* d) 3-(1.H :
I ndol -3-yi)-4-[3-(2-t (I sopropyl silyl oxy-ethoxy)-5-triphenyl net hoxy- ph
enyl]-pyrrole- 2,5-dione To a stirred solution of 2.5 g (4.12 rmol)

of conpound c) and 1.3 g (6.40 nmol) of, (1.H indol-3-yi)-oxo-acetic’
acid nethyl ester in 18 nL of THE is added 20.6 nmL (20.6 nmmol) of a,

1 Msolution of t-BuOK in THE at room tenperature. The reaction

m xture i s at ol to
AT. Sat ur at% ag%g%%g g@}eglu ;o(a {nﬁcr 3ﬂ§% %Sada%dang@%g“ 1%%%’%& th%ds‘ﬁ ting
m xture is toee B?’E@S\faf gtivl éFQWP Té]&é?fa'?'%ed W?é’cl'aé(?@laée ‘ﬁéﬁsbe%'@’lﬁa?"’!i'? ed. The
aqueous | aysafurdtéd dtdus Godigh biosirnatd aaIDnYd With sefuhiydd bARE dAddeoverldMydrous

conbi ned or i sat u equs
coi um bi oPBO SRR, Hidr @ kha oRiEnIEE e Ly 58 bllre” i tb@huBe ARKERY
anhydr ous <8l ﬁh@mﬁmrﬁ@v oisfliceadd i - ambiexabeieion areiate lerrddy 1986 atbdd
pressure. Theakpsadsa tHe%tE@Uéd'lﬂduﬁ@jc)% aGilté!fHBm C‘hrmmmca@shmmﬁsl ica
gel (2:1 n-_ hexane %}ﬁ tﬁ_befollowedb 0% et h actate) to
Otora the b DALt S G T a i ot (.okinb ot Wi 545 900
VMHz) S 11. 7 Kis 2H)L 3163 {dd1 0= 935, 4.3 Hz,12H),,3.18. (8 2H{, 9,111 &9, (m, FIHEMS (El, J =

0 $4Hfi E %gaf'z%%z’ﬁﬁt'd)l’%%séﬂ%‘ 'é’?%’ p°g'igﬁ]16”(‘gg°'§§’/z(63£ " lﬂ%r(seHie (d, 3=

8.0 Hz, 1 HHAAdf-B-y1)4-73-2-1# Bilyldky-etBoxP5-triplikihylmd SaviiBviolsiZ
2 .. 3 39 (':)3( 3 &, B(Ot sdﬂ?opy 5H)<y|_§t; @ﬁ:t(n{lozl ynet512>t<yfp\l;aenyll5y |

| oni zat i on)rg'cﬂ? 1761 [ M Hf, 518 [MPhSCf, (El', positive ionization)
m z 785 ( MTe apgdifred sgjution of25 g (4.12 mmol) of compound c) and 1.3 g {6.40 mmol) of (1.H.-

3-(1.H -1 nql%ré?rylyéxb aééti:%c:ﬁ %emﬁﬁés@ﬂﬁ 1%tnh!.08fh‘hl=§ dabbd PN (ﬁ@tsf?ﬁ}?fdf) drgenyl
]- pyrrole2 |on rre cool ed eﬁ) sol utiQ %F

conpound d) N NN R A e ction TRxieys igpted T 605

sol uti on offoriBAfnutes afdHberhltosed hbcon to BT Saturated aquabuesdodign bbarsorsbdas um

bi car bonat ke 238 R desufiigimbdife E@ﬁh’éé»‘nﬁ%trﬁ] dtbidloBriiciald i Sfaihclinrigt Y|

acetate. The ¥ers are " se % ueous er 1s extracted
with three aﬂ‘b‘i"‘c‘ BYRC Isgpiraian) re%E‘E?%‘[" ethihge ‘aE?oPEﬁﬁ? ingd grapITSAUtonsy s
ar e washed atawsshediwich witiasaiurate ¢ dauequediomdidibumtdarembonittt atazated once

with satur %Fuﬁaddrlibrd'ooé'r’anﬁlfdrd%gs s.ﬁeﬁmfe@u%n&aﬁwmaéu LB%E Reduded! t €1 ed

and concentrated_-12- under re uced pressure. residue 1s purified
by col urm ERFRIBYESHNG S Bivfes &oéurejbqhm"(aiogiﬂphr m‘&as?'é% h§1 acet ate)
to afford hmne/emylecmmm I1y)1 0a% eityl weiaee affodhe t&chMﬂBunﬁd)Wﬁ@edB

400 |sz) S Sy (

745 (4, SEPGpEH w:gv gm0 iyf i oyl 1o 4 7 b Gy, )

7.6 Hz 1 F943(cBJ7tﬁ0(Idrd1 237 7.20 (m, 15H), 7.1 (dd, J=7.4, 7.6 Hz, 1 ), .74 (t, J= 76
Hz, 1H), 6.56 (s, 1H), 633 (s, 1H), 6.16 {d, J=8.0 Hz, 1H), 6.07 (t, /= 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 (E|, negative ionization)

m/z 761 [M-HT, 518 [M-FhsCT, (El, positive ionization) m/z 785 (M + NaJ*

e) 3-(1.H.-Indol-3-yi)-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 mi. of THF is added 7.1 mL (7.1
mmel) 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 agueous sodium bicarbonate and
once with saturated brine, dried over anhydrous sodium sulfate, filtered and concentrated



~7.8 Hz, 1 H), 6.51 (s, 1H), 6.34 (s, 1H), 6.20 (d, J= 8.0 Hz, 1H),
6.08 (t, J= 2.1 H, 1 H, 466 '(s, 1 H, 3.37 (s, 4H; M (H,
negative ionization) mz 605 [MH , 362 [MPh3Cf, (ElI, positive
ionization) mz 629 [M+ Na] ', 645 [M+ K]+ f) 3-(1. H

| ndol - 3-yi ) -4-[3-(2-net hanesul f onyl oxy- et hoxy) - 5-t ( phenyi net hoxy- phen
yl]-pyrrole- 2,5-dione A m xture of conpound e), 1.0 g (5.74 mmol’) of
nmet hanesul foni ¢ anhydride and 0.76 nL (9.42 nmmol) of pyridine in 20
mL of THE is stirred at roomtenperatur,g for 1 hour. Saturated
aqueous sodi um bi carbonate is added, anti"the resulting mixture is
diluted with et hyI acetate. The layers are separ at ed. The aqueous

| ayer is extr ith three rtion th et at
conbi ned orgé%'l”((? lfcg\é\ﬂgrregsué?'[erﬁ %egﬁg%’stp ”’%’egt”(/ﬁ‘h nYCh ura & ﬁ%@u@%gd
sodi um bi caf!Hankexancdetoy! avetate)ip afford e élﬂ%ﬁoéﬂotliﬂlehés ardirangd fearer

anhydrous smmwmm&é -8}, 800 Mm)lstﬁra@q’s aﬁﬁw%em) rvaéﬁa Junﬂenz regluced
pressure. The residue Is uri on silica

DT o TR BRI T T e b b ciah 28 b= 1956 Be R s s a7
afford the .8HkeHy,®qIqENe),fe)343s, 1a{m amnqmgfeaaomz 1 6.08 @nPpopNdE, ), 4.66

i Tabte 1, Cnith 0t B Ehnoorthy oty T o B der e A6 Bt
but using tlﬁiézaégﬂrf@pﬁa%{bﬂe- Mﬁ]aﬁﬁ[ﬁg*ﬁat er| aI s Starting materi aI S

whi ch do no OH supsti tuent r epar ed WlthOUt t he
protecting i?é %0' ?H'&g@a@éﬁemﬁ?es Zanis 8* ‘i"y) %&'BE@Y oeXyleRyipyele R3
Re M S. Dat2—15-d:2ne0—|HHHM 304 3 -0 (CH2)3-N(CH3)2 HHHMN390

-13- 4 -O - ' 396
6 -0 CH m%lxﬁreﬁléﬂ_lbﬁ%%gg'gﬁ1 i d\&\lﬁ %?nol).%f mQﬁgéél?ﬁbHX Eﬁl‘f})ﬁ]ideldnyo.% ME'*
{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 aquecus 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,
fiitered 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 ) as an orange oil.

The compounds of formula X4

Rt Ry

wherein Ry 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 R: Rs Ra M.S. Data
2 CH H H H M* 304

3 ~O-(CHal=-N{CHa)z H H A MH® 390




7 -OCH CHrpiperidin-I-yl HHH WM 416 8

-O CHZ- CHZ- (4- et hyl - pi perazin-1- HHH M4 431 | 9

-O CHzZ-CHr (nor pholin-4-yl) HH H M#418 10

-O CH2- CHZ-[ 4- (2- hydroxyethyl)- HHH MV461 i erazin-11 11
-O CHzZ-CHZ- (i mdazol -1-yl) HHH MNVN399 12 -OCHZ-CHZ-N(CH3)2 H HH
MNV376 13 -O-CH2-CHr N(CH3) HH H M+ 406 HO CH CH2 14 - O CH2- CH2-
N(benzyl) HH H MN482 HO CH2-CH2 15 -O CH2-CH2- N(CH2-CHrOH)2 HH H
WMH* 436 16 - O CHZ- CHZ- (pyrrolidin-1-yl) HH H MNV402 17

-O CH2- (1-nethyl -piperiin-3-yl) HH H-M¥ 416 18 -CH2-N(CH3)2 HH H
MH 346 19 -OCH2-CHZ-N(CH3)2 -O-CH2-CH3 HH M 419 20

- O CHr CH2- N(CI—|3)2 -OCH3 HH W 406 21 -(4-nethyl- pi_perazin-l-yl) H

-OCH3 H ( zmnﬁvyl-plprazmnlyI){H H ( MFHpESBE R3
-(4-nethyl f _ _ W_(_NEE{ 7401 A M 395
_(4_ n‘et hy| p{ r-azi-h—1 ] L2 L1 (N I*/Iﬂ’l .
- (4- et hyl Lpi perazin- 19 o I\/H—B‘*41 56 a M M" 348
met hyl - pi per aZi n{ | - y©OyCHetCHgpipepifin- WH) *[421H 27 H MH® 416
- (4- et hyl F pi per §z0-0HACHE méthyChipdadn-1{ MFH)H 43 Enan’pl e 28| MH 431
3-(1.H -1ndal-3- I)-4-[3-(20dim=fhvla‘nnn et.hoxy)-ndpht hallen-1-yl]-
pyrrol e-2, B-d? ong 0" CHGHmprrholindiyB pensi dh of| 2. 40 d (JI* 41 ¥l 418 of
3-(1.H indol®@3-yl )O-fZHe{GBiz P2 mtommﬂsu fonyl oxy- H MH® 461
g} hgf(?%t E?% 0" HZ-CHZ (|m1dazol 1'-y|) S=fH-one—A—20 ol HA QQO/RAI-TPSIQIE;T Hon
12 -O-CHz-CHa-N(CHa)2 H H H MH* 876
13 -0-CHa~CHz- N(CHy) H H H MH* 405
HO-CH,-CH,
14 ~O-CHp-CHp- l\il(benzyl) H H H MHT 482
HO-CH,-CH:
15 ~O-CHz-CHz-N({CH,-CH;-OH)2 H H H MH? 436
16 -O-CHy-CHp-(pyrrolidin-1-yl) H H H MH™ 402
17 ~O-CHg-(1-methyl-piperidin-3-yl) H H H M 416
18 -CHz-N(CHg)z H H H MH® 346
19 -O-CHz-CHz-N{CHg) -O-CHz-CHjs H H M 419
20 -O-CH-CH,-N(CHy), -O-CHj H H MHT 408
21 -(4-methyl-piperazin-1-yl) H -0-CH; H MsH)* 417
22 -(4-methyl-piperazin-1-yl) H H H (M+H)" 387
23 -(4-methyl-piperazin-1-yt) H H CH,3 {M+H)* 401
24 -{4-methyl-piperazin-1-yl) H CH; H {(M+H)" 401
25 -(4-methyl-piperazin-1-yl) H CH; CH, (M+H)" 415
26 -(4-methyl-piperazin-1-yl) H cl H {(M+H)* 421
T 27 -(4-methyl-piperazin-1-yl) H Ci CHs (M+H)” 435

Example 28:  3-(1.H.-Indol-3-yN)-4-[3-(2-dimethylamino-ethoxy)-naphthaten-1-yl}-
pyrrole-2,5-dione



ethanol is stirred at roomtenperature overnight. The solvents are
removed under reduced pressure. The product is crystallized from1:1
acetonitrile / water, filtered and washed with .1:1 acetonitrile
/water, diethlylether and n-hexane. This procedure affords the title
conpound as a red-orange crystalline solid. "H NVR (DVSO d6, 400 MHz)

6 11.84 (s, 1 H), 11.13 (s, 1 H, 7.97 (s, 1 H, 7.84 (d, J= 8.2 Hz,

1H, 7.62 (d, J=8.4 H, 1 H, 7.47 (s, 1 H, 7.39 (t, J= 7.4 Hz, 1

H), 7.31 (d, J=8.2 Hz, 1H), 7.16 (t, J= 7.4 Hz, 1H), 7.12 (s, 1H),
6.92 (dd, J= 7.4, 7.6 Hz, 1 H), 6.46 (¥4 J= 7.4, 7.6 Hz, 1 H), 6.25

(d, J =82 H, 1H, 416 (m 2H), 2.63 (dd, J—55 57Hz 2H) ,
2.20 (s, 6H) 13C NIVR VHz 173. 3 156. 3 137. 1,
136. 6, 135.ASUspesiop of 2. %‘gg?"ﬁi” 'T?@jl%' ,3'(1-%?"@"31’@7' [?(2 T%’?a@su“f%%

125. 6, 124. ethoxi2iapBhaldri21-yiPpyribR12, Ed:orieZiﬁ)zﬂ meﬂ.239/p sollt@A ofdimdithdarfine B6. 8,

58. 4, 46 4;

3-(i.H -1 ndeot Jﬁg'( ﬁ%g")eﬂ §4‘? ﬁ@géﬁuar%g‘ég ony 8&"5‘9%%%%%8'?‘99“ unﬁ?r requged- 1l-y
1] - pyr r ol e-HIessUig] BWEP’O uetdeeivealized Bier i1l rosianTialel/ wpisr, ﬁﬁfec’o@dwﬁéﬁﬁér‘*‘@ﬂ as
follows: ajilakimime ave(té’r- diéthiglothe agiid InsHekaHe ORis mbdeaury hffsrapht alecne A

stirred m x{) %gg%‘(afasgrggor%]%sgmmghé of 1-brono-naphtal en-3- ol

(prepared acc rocedur€ of MS. Newnman, V. Sankaran,
D. R O son, HNMRRMSChand003dz) & 10846(s, B9, 11.BAS MR TAT)(S, 16), 3B4(0, (VB.5

nol ) of 11@5 7§2EJJL%QFHZOR?‘>3H+%§ ﬂryvgé{aaﬂemﬂéﬁ?ﬁﬁ(@%-lezmml)

of potassi um carbonate and rabu anmoni um
i odi de i n 500 8 b =ditia A ?6?%Wh@9?@dh‘éa?éd7?H’-é@b@‘%é‘i’d A=Hdhr s.
Then an addi.sa HonH}, 625%H Jg 8 2HL) 1H)W b YmaH), 2.63 (dd, J= 5.5, 5.7 Hz, 2H),220 (s,

cont i nued 151 R RSl S ol P05 Pl TSRl g g ar S
i ndi cat ed ci8ingl WBE, 2k 18HT.i1187H 301261, 125 hdBh8.dREA- 18] 1207h12.9,

mxture is abbomed, 62,3089 4.9 11 @@F?éz@ﬂﬂ%é@%‘ége1@ﬁd1é§6'm§9' s added.
The resulting solution I's extracted with et hyl acetate. The organic

solution is washed twice with brine and the conbi ned aqueous | ayers
are back exa{f#bindo-3ni)t4H342-mythaneselfoaylexy-otibkg-naplykaténe] -¥llopyaois-2 ardipne,

combi ned, Qi sl gﬁgg]smbgggsg,@%@{o%sunder reduced pressure.

The oily brown res col utm chr omat ogr aphy on silica
gel (97.5: 1?“’r‘i‘“’“%@)l%{?f’é’mf’&ﬁ'MQE%?/‘T‘@TV%'FP)L"a{eﬁe afford above title
conmpound as Lirred oktoresd 4i3d g (19.6 mmol) of 1-bromo-naphtalen-3-ol (prepared according to

Ox0- (13- (2- tigd ,sr&@errgevﬂn%' réy&ﬂarvve%;azea% ﬁ?@éolﬁa.f . éharr. 150901%% % ,gci d

met hyl ester tirre cool e sol ution ﬂ%
conpound of® %%%?ﬁ%? 52 g (196 minolypt Hippmo-2-trisoprayisilylony- qﬁrenezﬂﬂfﬁs 1) of a
1.6 M sol utmnel) cdpotaesBmldarbonate afek 861¢ (3.91MMolf & 3ettabitpgmiibridniiogide h%0 1 S

stirred for L]Df rn@&?l@nﬂ{rﬂ h%'fs_PEée(? B%a.‘@fow hcgurs %‘Rer{mmon% 0.55 g (2.0

di et hyl oxalat e
mmol) of 1-bromo-2-triisopropylsilyloxy-ethane are added and stirring is continued for

another hour at 80°C, after which TLC analysis indicated complete consumption of 1-
bromo-naphtalen-3-ol. The mixture is allowed to cool to room lemperature 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 s purified by column chromatography on silica gel (37.5:2.5n-
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, cocled (-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



added dropwi se. After stirring the reaction mxture for 30 m nutes at
-782C, it is warnmed to 02C, and stirring is continued at that
tenperature for 3 hours. Thereafter an additional 132 ng (1.12 muol)
of dinmethyloxalate in 1 nL of THF Is added. Stirring is continued for
1h at 020, and the reaction is quenched by the addition of saturated
aqueous ammoni um chloride. Ethyl acetate is added and the |ayers are
separated. The organic |layer is washed twice with saturated brine.
The aqueous | ayers are conbi ned and exjgacted one nore tine wth
ethyl acetate. The conbined organic solutions are dried, filtered and
concentrated under reduced. pressure. The residue is purified by

col utm chr agmineq anﬂ)m(nd)é\sc&dtubh 6888 6dg W@@Mol}‘oh@?ﬁ@tﬂﬁméla@ IEB Rl etrher)
to afford ab v(f' t|t e

oo o ST abh AR IR e Pcfon ey o 8b iyl el Bl M amea
yrrol e- 2, 5-BCcand stiing ia ceanhuadisdihabiprmpera® foy 3hverscthepolisran afiditneln 38)
and 0. 435 G 150k Bt H DAk kb 9084 BT R orh L of

THF i s adde mL ( 0| ), of M sol ution of t

in THF. Aft%P atnﬂé"'ea{a%ff‘?fl ‘Bﬂ“‘?’@%‘%{’g‘%‘ =ty '“P'h‘éf sﬁi“ff”t’%’ra@”‘?“é‘s ABZPRY™t o 6020
for 4 hour schigride. Ethexetatelisavsield o tbe)tayers areseganated Mpeorgdnir leyer Batasireslt ed
aqueous 30%?{:'%%@1 %ﬁ{r&%@&‘%@ The a%ﬁé%%g |ayé’@gretc9ﬁxb:5&§éHdtek%ﬁﬁ‘gﬁé Hbfe tin%

extracted w acetate, e qrganic i>!er IS Was tw ce th
saturat ed BYsEY ap teaHl?éBﬁ'?‘”F%@‘@?%" %ﬂ"&"’m edditerRe 2rdqonertraigd wi ¢ h
et hyl acet amder redibel pressivenHe: rasidy@s purided byaoklisn airematbgraghy ohislideayed and
concentr at ified by

6k élﬁ'ﬂ&!an%]?&ié{ﬁﬁélmf}}’ tggaﬁgﬁé %b?vggﬁee%ornﬁﬁlﬁexan oRHi

col umm- chr onat ogr aphy on si ethyl acetate)

E gwgg_ gr d ap Q-thmdoi @yly-m[m@uﬂgbpmyafahﬁaq@fr@ngaaﬁﬂ{akeel 1-yl}igy=2,5-dione
e,

783 (d. 313 o7 1-bTo thelsBiopdiniflor sty Ea pgss d B il ps o7y gl
7.39 ( dd B=ylyacdamide § ezl of THF is atlded ayRT, 125cml 820 migl) of a solmlox@f ¢m

éH)ZG 6( 32 SB%_!@K i THH, Aﬂer e &idltién ls]co%!ete@hedrﬂlxt(n@qs hedfad fo éjt}C 70:5 hbgrs aﬂd H),

H)

2y, 116 e e cosiogan ﬁeﬁpef%m %%@Lfé SRS T
negati ve i and thatresokipg mikmreSS Extfabled with ethyl @ésitate. Jos briganielayen isi veaahédomice N1 z
574 [2M + Iﬂltﬂ'sd'tu"gted bEh7 Ttﬂé\éqﬁe&ﬁ]laye aregcoﬁﬂam'éh and extra ted with ethg‘ acetate )

| ndol - 3y| ngd"%é roxy- et ox - napht hal en- g 5-di on
e To a sti rPREPMEEEP ”'(’ﬁﬁéftsﬁﬂ Adliersy anstepnergtigtad opd B‘F"S’i“FF’e
conpound ofThstesidueip pinfied By caldmrodhrontdfographpdtisita 42146040 r(hﬂaxdaﬁb fethiyl ) of a
1 Msol uti geetaé)tzr %&Fdasbvm@coﬁipbﬁ{da%ahmran nge38hdr at ed aqueous sodi um

bi carbonatg 1Is [tin reis extracted with

et hyl acet d’ﬂ ﬂMH‘mMSBngéﬁ? &"HF)@R/E@E\ (& W&g hda (Sc Wie 898 st HisAfidad 282
brine, The Haguwsou® (hayﬂstm AN, 13,07 FBIEY, OXt7IRACE SR, W)l N3 reluhyd

acet at'e. e t dr.

and concen?%ﬁeﬁjﬁuﬂﬁgﬂm ZE‘FQI ? 254151 éwz’lﬁﬁ s(g% {5 -)gqj&ﬂzf H)e%g%

col um {d, /= 8.0 Hz, 1H), 418(m 2H), 403 {dd, J= 4.3, 45Hz 2H), 1. 16 0.92 {m, 21H}); IR
(KBr) 3346, 1710 cm™'; MS (EJ, negative ionization) m/z 553 [M - HJ, (El, positive ionization)
myz 574 [2M + K + HI*, 577 [M + NaJ*

dj 3-(1 .H.-Endol-B—yl)—4-[3-(2—hydroxy-éthoxy)—naphthalen-1 ll-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 mmolj 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 acetats. The organic layer is washed twice with saturated brine. The aqueous layers
are combined and extracted with ethyl acetate. The combined ethyi acetate solutions are
dried, filtered and concentrated under reduced pressure. The residue is purified by ¢olumn



16 chromatography on silica gel (ethyl acetate) to afford above
title conpound as a red-orange solid. 'H NWVR (DVBO d5, 400 MHz) S

11.85 (s, 1 H, 11.15 (s, 1 H, 7.97 (s, 1 H, 7.84 (d, J=8.2 Hz, 1
H, 7.60 (d, J= 8.4 Hz,1 H), 7.45(d J=1.8 Hz, | H, 7.38 (dd, J=
7.2, 7.6 Hz, 1 H), 7.31 (d, J=8.0 Hz,1 H; 7.15 (m 2H), 6.92 (dd,
J=7.4, 7.6 Hz, 1H), 6.47 (dd, J—74 7.8 Hz, 1 H 6.29 (d, J= 8.2
Hz, 1 H, 4.92 (t, J= 5.5 Hz, 1|—|),4:11(m2,376(m2|—|);|R
ion) mz 397 [MH"', (E,

Br) 1705 cm; MS (El, negative ioniz
sitive.ioni zat | on) rrl z 418 [2MrK+H] 2+, 421 [ MtNa] + e)
(1. H -Indol -3-yl)-4-[3-(2-met hanesul f onyl oxy- et hoxy) - napht hal en-1-y

]-pyrrol e- &énﬂéd?ébﬂgl‘?‘szma&%g%yt%tt:etéhe)gtg aflort B i Rimpofily ds ke RAERA "C

of step d), net hanes oni ¢ an
m. (19. 80 n"r?B‘I’) of pyridine in 25 nL of THFis heated to 602C for 1

hour. The r'eamrkmmsaug;wmmzssahbawedﬂtmts:)(e,lm)wﬁT(salmql,?ia(&iJ:tsezed

The filtrat n e re r IS
t hen crystall%:1 L«é%ﬁ#"cg ‘@%ﬁﬂﬁpg{?‘g&g@‘;:? ?ﬁ’eﬂf vvash%?ﬂn" One
portion of T#kldhys80hanH) W6 (potti m(dd\wa@a‘t,é'rﬁ%mle)aﬁ-éﬂder périé on

of diethyl aihepy 655"(08 JQrB%‘Ed‘i‘I[I)e4§§ fto.f-d§5ﬂ2°1\f-§ 411%&62@0@'9@&&1%&%3
red- orange crystal 3

11. 14 (s, 1(Kp§17e,5% tﬁg (EiJneggtl\g lqiﬁzathn ;qu 397 [l\g—bﬁ (FHpOSjrveloglzglopEnle H) ,
7.61 (d, J 4188 M+Wa HZ, 41 MENGF (d, J = 2.1 Hz, 1 H), 7.40 (dd, J =

7.4, 7.6 Hz, 1 , 7.30 (d, J=8.2 Hz, 1 H), 7.16(m 2H), 6.92 (dd,
J= 7.4, 7.8)pdl.-Hiingy-3-yB-44% (& methanesulioqyiexy{eghoxy)-ngphthapndg/ilpuirolg2,5aliope Hz ,

1 H, 4.57 £ fsureot 139% (560 %rrlaﬁ; of tﬂﬂomﬂ)u@of@g: dp s g31280 e of3H) ;. MS

406 R\ meinarp iR k0t 46 il (4l hipph SReurdies o 1 of ARl |

R3 is as déé pefedon rholimBheredctionmyxtilieis pliaysdtecolly RT@nt B\iktergd. (Thefiltrate Is

procedure Q?onceﬁ?ﬁég@uwﬁie%%d&'é& ASdung TEé‘SméU&PE %h b@&@mfeh%ﬁﬂ ditthylether,
materials. -17- T

o Ot ot (593 899 shed wigngoriyo! g3 hons Borienp of Watsr apdnolieh s 456

portion of diethylether. This procedure affords above title compound as red-orange crystals.
'H NMR (DMSO-dj, 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, /=74, 7.6
Hz, 1H), 7.30 (d, /= 8.2 Hz, 1H), 7.16 (m, 2H), 6.92 (dd, J= 7.4, 7.8 Hz, 1H), 6.46 (t, J=
7.6 He, 1H), 6.28 {d, J=8.2 Hz, 1H), 4.57 (dd, J= 3.9, 4.1 Hz, 2H), 4.39 (m, 2H), 3.21 (s,
3H); MS {El, negative ionization} m/z 475 [M-HT, (El, positive ionization) m/z 499 [M + Na]

(K
po
3-

The compounds of formula Xa.

§ 5
A3 s
wherein R; is as defined in Table 2, may be prepared by following the procedure of
Exarmple 28 but using the appropriate starting materials.



HO CHz-CHz 31 -0-CH3 H (MH)- 367 32 OHH (MH- 353 33

-0-(CH2)3-N(CH3)2 HWH 440 34 -0-(CH2)2-N(CH3)- H MW 452

cycl opropyl 35 -0-(CH2)2-N(CH3)- CH3 MH 466 c cloro 1 36
=0-(CH2) 2- NH-cycl opropyl CH3 (M+H)+ 452 37 -OCH H (M+H)' 438.2 2
NHCH3 (M Hy 436.3 38 -ocnz -1< CH3 (MtH)' 452.3 NHCH3 39
(4-met hyl - pi perazin-1-yl) H (MH 437 MH 435 40

(4-met hyl - pi perazin-1-yl CH3 (MtH)' 451 41 1-piperazinyl H (MH'

(MH 435 43

423 MH 421 42 1-piperazinyl CH3 (l\/&lrlj%"437
4% 487 44 0- CHz z i

-(4-fornyl -pi perazin-1-yl) CH3 (M+H)' M+Na'

erdin-1- 1 HMH+466 45 O- CH-N CH3 n-Bu H M¥rH +468 46 0- CHz
rNH-c clohe | H MtH + 480 47 O CH4I’aFEt2h|' H ( z)z( Y (M+H) + 480
i eridin-1-—1 48 0-(CH)2-(rac-2-nethy H_(MEH) +
yrrolidin-{-yiB 49 |0- (CH2) R¢4- hydr dxy- H (MH) + 482 | e
29 -O-CHx-CHz-(pyrrolidin-1- H MH" 452
yl}
30 -O-CHZ-CHg-I\!l {CHa) H MH" 456
HO-CH-CHz
31 -0-CH; H {M-H)™ 367
32 OH H (M-H)~ 353
a3 -0~(CH.)s-N{CH3). H MHf 440
34 -O-{CHg)z-N{CH;)- H MH* 452
cyclopropyl
35 -0-(CHz)o-N(CH3)- CHs MH* 466
cyclopropyl
38 ~0-(CHg),-NH-cyclopropyl CHs (M+H)" 452
37 H (M+F)* 438.2
-OCH, g
SHoH, (M-H) 436.3
28 -OCH, CHa (M+H)* 452.3
NHCH,
39 (4-methyl-piperazin-1-yl) H {M+Hy* 437
{(M-H) 435
40 (4-mathyl-piperazin-1-yl CH;, (M+H)* 451
pa T-piperazinyl H (M+H)" 423
(M-H) 421
42 1-piperaziny| CH; {M+H)* 437
. {M-H)" 435
43 -{4-formyl-piperazin-1-yl) CHj {M+H)" 465
{M+Na)" 487
44 0O-(CHs)-{pipenidin-1-yl} H (M+H)+ 466
45 0O-{CHg),-N(CH3}(n-Bu) H (M+H)4+ 468
46 ° C-(CH,):-NH-cyclohexyl H (M+H)+ 480
47 O-(CHg)z-(4-methyl- H {M+H)+ 480
piperidin-1-yl)
48 - O-{CHa),-(rac-2-methyl- H (M+H)+ 466
pyrrolidin-1-yi)
49 O-(CHg)z-{4-nydroxy- H {(M+H)+ 482
piperidin-1-yl)
50 O-(CHz)=-{(5)-2- H (M+H)+ 482
hydroxymethyl-pyrrolidin-1-yl} .
51 O-{CH;).-[4-(piperidin-1- H (M+H)+ 549
yi}-piperidin-1-ylj
52 O-(CHy)z~(rac-3-hydroxy- H {M+H)+ 482
piperidin-1-yi)

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

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



50 O (CH2)2-((S)-2- H (M+H)+482 h dro neth |- rrolidin-I- | 51

O (CH2)2-[4-(piperiin-I- H(MH+ 549 | - i eridin-1- | 52

0- (CHO2-(rac-3-hydroxy- H (MtH)+ 482 i eridin-1- i The conpounds of
Exanpl es 48 and 52 which are racenmates nmay al so be prepared in the
formof pure cis or trans enantioners using the corresponding cis or
trans starting materials. -18- The sane applies to the cis isomer of
Exanple 50: it nay also be prepared as a racenate or.in pure trans
form Exanple 53:

3-[3-(2-hydr-oxy-et hoxy)-5,6, 7, 8- tetrahydro napht hal en- 1- yI] 4- (1. H. -
i ndol - 3y|) pyrrol e-2,5-dione a xo" -

3-[3-(2-1 . byt O ] H -
i ndol - bﬂ{e rr%gﬁﬁi%ﬁé?heﬁlﬁ‘ﬁ%ﬁ%g%@gt@?g if/jf\ll'ht h TFA%Ir %Ere%igX hraégét}S)
at FIT for 9[ R h2ne M eaction nixture is poured into ice-cold
saturated agueous NaHCO3 sol ution and the resulting suspension is
extracted Eyanipleci3hy| 34%2hydepxyRthosy)is.6.1.81dwhydramdpithalent-giiA¢tiHas
orange powder after pyyofd.-G g;}rﬂﬁe-@@-dno%b' ica gel using

cycl o- hexane/ et hyl acetate ? 11) as nobile phase. MN 403 (ES*) 'H
NVR (400 MHz, DMSO d6) 611. 84(bs ), ,10.96 is, 1H), 7.95 (d, IH,
J=1.47 Hz), 7.37 (d, 1 H J = 703(t,1H,J:7.34Hz),
6.72 (d, 1 H J = 2.44 Hz), 6.67r{d = 7.33 Hz), 6,62 (d, 1
H J =2.69 H), 6.45 (d, 1 H J = oO?”Hz) 4.77 it, 1 H J = 5.38

Hz), 3.87 (m 2H), 3.62 (q, 2H, J=55.38 Hz), 2.67 (m 2H), 2.34 (m
IH), 2.06 (m 1H), 1.59 (m 1H), 49 (m 1H, 1.36 (m 2H
3-[3-(2-t. butoxy-ethoxy)-5,6,7,8-tetrahydro-naphthal en-1-yl]-4-(1.H.-

ndol - 3- yl )3-[pya-t mtaxy-athExy)-djsmﬁetptramw-nathewnwnmm edndoliSalipyrdle-2,5-
pr epared agy, A)an he! c}@éﬁd wiH Tﬁpvhrd’ ;695%? gﬁtml betd @é' ﬁeTéhgt%n% ﬁ) &93 ugad 75

nmmol ) is ad r opw se -aceétetr in
mechani cal ¢ icp F?]ﬂéa"‘é'ﬁ‘teﬂ?q”eﬂf‘ﬁ FHCYy sPr‘I-'Vﬂ'J'taég "'%ﬁt’est“Q:S‘tsH%‘SP@a‘-‘tﬂ"?’@)‘ﬁeq s
cool ed to Rifthamhg sceteat Rude titlercosp@aint igubtdined as orahgdpodtier e(ftSr ﬂﬁn@u@rFonl. 86

m], 36 mﬂ;h.} %Yﬁgsngacgggﬁéﬁ%@éwtgget%gf%\t)%%{noéep%gs Raha xture is

stlrredfor m nut es” at ter 'coo oRTand
'H NMR (400 MHz, DMSO-ds) 611.84 (bs, 1H), 10.96 (s, 1H),795 (d 1H J 1.47 Hz),

7.37 (d, 1H, J=8.32 Hz), 7.03 (t, 1H, J=7.34 Hz), 6.72 (d, TH, J = 2.44 Hz), 6.67 (t, 1H, J
~7.33 Hz), 6,62 (d, 1H, J = 2.69 Hz), 6.45 (d, 1H, J= 8.07 H2), 4.77 (1, 1H, J =538 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—ﬁaphthalen-1 ~yl]-4-(1.H,-indol-3-yl)}-pyrrole-2,5-
. dione, used as starting materials, is prepared as follows: '

a) 8-bromo-6-acetyltetralin

To AICI; (9.9 g, 75 mmol) is added dropwise §-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 mi], 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 mi) the compound is extracted with methylene chloride and
purified on silica gel using a mixiure 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



addition of ice-water (450 nl) the conpound is extracted with

met hyl ene chloride and purified on silica gel using a mxture of
cycl o- hexane/ et hyl acetate 2/1 to 1/1 obtaining the product as a
pal e yellow solid. b) 8-bronb-tetralin-6-yi acetate -19- Conpound of
step a) (7.28 g, 28.75 nmmol) is dissolved in CH2CI2 (60 m). 2
equi val ents m chl oroperbenzoic acid (11.7 g, FLUKA 25800, 70% is
added at RT and after addition of sodiumsulfate (5 g) the reaction
mxture is treated with trifluoronethapesul fonic acid (250 pl, 2.88
mmol ). The reaction is kept at RT for 16 hours. After thin |ayer
control, m chloroperbenzoic acid (2.25 g, 11 mol), sodiumsulfate

(2 9) and tédrﬁpjoﬂg &@E}) Qﬂ:}%lél é@f’ﬁ ﬁmo!?ﬁ'd sc(h%ﬁ iPeH,cR (o Imhglvefle%tsqﬁided

to the reaction
filtered arfdilomee a‘&ZP@&G'é (11 Tn%sFLmﬁ58£H é’c{ﬂ@@lj@%%ﬁ"@ﬁﬁ’ﬁ%ﬁf@é@ﬁ‘ﬁfe

sol ution. Téediumaneusd) the reqnnrm rhikted ioreasidiwith &ifig@bmetisaneguifanicracid (26@ of -

cycl o- hexagﬁlzeéa qol)agﬁ%%&io@( ;?]t%t AT for ?%E&jré‘hggr thi Pﬁﬁ%ﬂ%oﬁmt as

col orl ess dr o-4- br ono- npound of
step b) (6.chlogpperponzgls aghed- 35 9:§1 MOFOP@"”IW@P @mmdrmfjuoevmemesmmc
sodi um netdpsaia, 0.57 rmabmuaaaded(ta&.e ?eaatdn (2 ﬁm@dWﬂhfn%oﬁ@}’ Tﬂéorgarn: layer is

Anberlite I %r%g anc{)&'tractecr fmmes wrtﬁ an acw_leoﬁ’s sodlum tﬁn St fjfle soiuyon ;ﬂu? ?og}pgand '?f

reaction mx anger
the sol verpurifies 0@@&%&@5@@ %ﬁ'ﬂfutetfé cmrﬁfe@mmtates‘m t@dﬁaab&mmthmut

any furt herprquuttidkiceiaddsotas a pale yellow solid. d)
2-(2-t. but oxy- et hoxy) -4-brono-5, 6, 7, 8-t et rahydr o- napht hal ene Conpound

of step c) o 263 8getrab@dre3-bramel-3-napbthadded to THE (100m ) at RT.

Tri phenyl - QRS d’f%teﬁ:]b‘? (5‘3? 9922 @é‘mﬁén rQEHd)ed %‘Qeéﬁf(éo@rm;)lé’t Fﬁ* HNts%giL
di i sopropyl azodi car b the

Xt ure | 5 TEOREE R Ohanoi B (4 SRR Ios b7 BrAmbeiis Bih ddTom s 4
resi due i s tipumixureadtiiche ®attios anixjeé beremagnaural Tirsxaaehdrye08jilictaal off, the

cycl ohex an%merﬁﬁté%{&o‘?ﬁ@d & tﬁé iérqge ér&ée@ 1s 33 1aPRNithGut BRPRfher BiNiRLI3h B9t hE

product as e ye OW SO
3-(2-t. butc?? y -5 6, 7, 8-t et r ahydr o- napht hal en- 1-yl - oxo- acetic

acid net hyl £ 7.96 mmol) is

di ssol ved |d?1§?tec{uﬁ°ﬁg&?%}lﬂ1g ofh S%I-'ﬁg éhy(d?o qgérétgat%fbvm to -70C

But yl | it hi &?ﬂ’egﬂé ofgter @ (8 grﬂ?a% mmollgs afder toEFAeOmiad Raddieerak opwi se
to the repabsphife (T66R gl ®. 1BNAASG]) dnadsfter 80 mswkm.@p(oawmamarbdkyml (W.6ON

of di et hyI %ln%oef) ag'él'ad?ii ?ﬁnc}tﬁea%ﬁ {lr}ed for 1%@8urs dlrhtg sr;ll_ Et fs%thovd&\ dto

the reacti on m Xt ure an
reacti on niaRd the gesidye jsourfied on ailies g wngmlorwmméwog%twl@mxwﬂ 7) and

extracted wetiled fidride (1/1) as mobile phase, obtaining the preduct as a pale yellow salid.

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
mmofi) 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)-5,8,7,8-tetrahydro-naphthalen-1-yl}-4-{1.H.-indol-3-yl)-pyrrole-2,5-
dione



acetate. The organic layer is dried and the conpound is purified on
silica gel using cyclohexane/ nethylene chloride 1/2 as nobile phase
obt ai ning the product as white solid. f) ——
3-(3-(2-t.butoxy-ethoxy)-5,6,7,8-tetrahydro-naphthal en-1-yl]- 4- (1. H

i ndol -3-yl)-pyrrole-2,5- dione -20- Conpound of step e) (1 g, 2.99

mol ) and indole-3-acetanide (270 ng, 1.49 mol) is added to THE (10

m) and heated up to reflux. t.-BuOK (6 mM, 6 mol, 1 Min THF) is

added dropw se under argon and the re tlon is kept at reflux for 1

hour. The réaction mixture is diluted“with ethyl acetate and

extracted with saturated aqueous NaHCO3 sol ution. The organic |ayer

is dried ang%,ggb%n&%my%&ug é§§’|nﬁﬁoﬁdanﬂ§?1(ﬂfé PARB ?des(@}d ﬁllg,a‘LXS?an'log %,

renoval of ft ur i | cation
3-[3-(2-Di n%ﬂ{qqg}FOaTHFnGOéﬂ)ﬁasli)?%edaupﬁ%ef%'éttr f &, ﬁawm'hbM@hTfiﬁ)w gddierd
(1. Hi ndol - Gropide maes Ser ahdhe raati®n iOkept 4t reflux il 1 1&@;1711@ re20MR ki Gre G

1S 53, 08 ofs 6o L &3 R Ky B NGRS T 2

met hanesul f @naruc 'a}'ﬁﬁjﬁoﬁﬂe@l @nq o gonpryind i5. isoRiadras|an orafmge ﬁ@d@ﬁerdﬁmwamf@ree
is kept at ﬁﬁeﬁmthaﬁahpmmerpamieaﬂoﬁact| on is extracted with 1 N HC
in water, the organic |layer is dried over sodiumsulfate and the
solvent is renoved under reduced pressure. The residue is dissolved
in THE and ExsmmpldSdeat ée[3-ﬂ-Dimeuwlaminpﬂeibw)-&Om&tiamhydlfo-njbmh'aley-heyl]i4ne
(2.5 mM). After 96 hogf.ﬁimgaglzgwag Siidngoved and pure title
conpound i s obtained as an or e po er after silica gel
chromat ogr aphy (et hanoVet hyl acetate 1/1 as nobil e phase). MH: 430
(ES) 1H NWR (400 MHz, DWMBO-d5) 511.8%4(hse 1 H), 10.99 (s, 1 H), 7.98
(t, 1 H J=0.40 Hz), 7.39 (d, N ), 7.05it, 1 H J=
7.34 Hz), 6.75 (d, 1 H, J—244. 1H, J= 7.33 Hz), 6,63
(d, 1 H J=2.69 Hz), 6.44 (d, 1 H, NG/ ), 3.98 (m 2H), 2.70
(m 2H), 2.63 (m 2H), 2.40 (m 1 H¢ 2.23 (s, 6H), 2.12 (m 1 H),
1.63 (m 1 H, 1.53 (m 1 H), 1.41 ( H) Exanple 55A
3-(1. Hcl ndol - 3-yl ) -4-[3-(4-met hyl - pi'derazin-1-yl)-5, 6,7, 8-t et rahydro-
napht hal en-1-yl ] - pyrrol e- 2, 5-di one

The compound of example 53 (380 mg, 0.94 mmol) is suspended in methylene chloride (20

NN -

ml} containing 225 pl pyridine (2.8 mmol). After addition of methanesulfonic anhydride (393
mg, 2,28 mmol) the reaction mixture is kept at RT for 14 hours. The reaction is extracied
with 1N HCI in water, the organic layer is dried over sodium sulfate 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
fitle compound is obtained as an orange powder after sifica gef chromatography
(methanolethylacetate 1/1 as mobile phase). MH": 430 (ES")
'H NMR (400 MHz, DMSOQ-d;) 611.87 (bs, 1H), 10.99 (s, 1H), 7.98 (t, 1H, J= 0.40 Hz), 7.39
{d, 1H, J=8.07 Hz), 7.05 (1, 1H, J=7.34 H2), 6.75 (d, 1H, J=2.44 Hz), 6.68 {i, 1H, J=
7.33Hz), 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—tetrahy&ro-
naphthalen-1-yl]-pyrrole-2,5-dione '



21- The title conpound is prepared by condensing
2-[3-(4-net hyl - pi perazin-1-yi)-5,6,7, 8-

t et rahydr o- napht hal en-1-yi ] -acetamde with (1. H:

i ndol -3-yl)-oxo-acetic acid nethyl ester in analogy to exanple 53
(step f). MH: 441 (ES*) Exanple 558:

3-(-2-Methyl-1.H -indol -3-yl)--[3-(4-nethyl -pi perazin-1-yl)-5,6,7, 8-
tetra hydro-n aphthal en-1-yl]-pyrrol e-2,5-dione The title conpound is
prepared by condensing 2-[3-(4-nethy|;g{perazin-1-y|)-5,6,7,8- '
t et rahydr o- napht hal en-1-yl]-acetam de wth (1-nethyl-1.H.

i ndol -3-yl)-oxo-acetic acid nethyl ester in analogy to exanple 53

y
(step O. ; ). 0~ X2 ) {agol B
157 (4 ot M8 Sorkotind s 919?;;% Dy Cnllepshyo EXEMINEMPORBIRTIN ST )
et ami de, ustetrhydro-ngprahalemigyimeetamidg with (s, didebhyleerogeetic oLid Gty ealer in
5- Br ono- 7- nifafagytekarmpis s stpty MAYdap@Eaapht hal ene
5,6,7,8-tetrahgﬁro-4-bronn-2-naphthoFm?7 g, 30.8 nmmol ; step c) in
exanple 29) is dissolved in dry acetone (100 m) and treated with
K2CO3 (15 oExapklssip| B-(kMethyet. Hyihdobdiy(id-[8-@-d&thpltplperdzirt ByriB7)8- The
reaction m i o lLaht. After filtration and
renoval of ttéﬁéegyarsdo‘?a\#gﬁ{&ietnﬂewr éi %S%Sd?its’g%uri fied over silica gel
(et hyl ene chl ori de/ cycl ohexane 1/1) affording the conpound as a

whi te sol i diheltlle éobrpbbidiepigpdredbylcofddneihg aiB/@dmetiyREbdraal-ey-4,6,y8) - aceti c

acid et hyl | Ut f A5 0, 11.4
ol ) i oyl epafis SATRGE. b PGBt ack meny

a- (tri but ylesteainmpaipeyde examwle 8 (srepyf). MA'; $55¢B8Y)) and di chl or obi s(tri - o-

t ol yl-phosphi ne) - pal | adi um The reaction is kept under argon at 80C
over night. DMF is renoyed under reduced pressure gnd the crude
residue i s dissolved iTety acetate and extractsed~wseth agueous
NaHCO3 (6/a). The @fgsni %y | S dried, conger ited angd purified
on silica gel (neth e/ cycl ohexane ﬁnﬂng the pure
conpound. -22- c¢) W
(3-Hydroxy-5,6,7,8-tet ré‘tl_y}jr o- napht hal en-1-yl) - aceti@ acid et hyl
ester DL-Methionine (1.11' Y, 7.5 mol) and conpound of step b) is

di ssol ved i n net haneged ebatic acid (9 nm) and S®Pt s RT over ni ght.
The reaction |Is poured into a ice-cold saturated NaC sol ution and

g);;[ ;SCt ed %-[Sj(mgthyﬂpkgragﬁﬁ- JS?BI}E,B-%nJc\h%EJogl%phtﬂ_enﬁl-Ryrl]ga%gf-a%idle%gdr aé S

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 ¢) in example 29) Is dissolved
in dry acetone (100 ml} and treated with KoCOg {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 m}) 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 NaHCQ; (6%). The organic layer is dried, concentrated and purified
on silica gel (methylene chloride/cyclohexane 1/1) affording the pure compound.




concentrated and purified on silica gel (nethylene chloride/nethanol
95/5) affording the pure conpound. d)

(3-Trifluoronet hanesul f onyl oxy-5, 6, 7, 8-t etr ahydr o- napht hal en-1-yl ) -ac
etic acid ethyl ester To a solution of compound of step c) (940 ny,
4 mmol) in pyridine (2 m) trifluoronethane- sulfonic anhydride (720
pl,. 4.4 mol) is added at OC. The reaction mxture is kept at RT

over night. The reaction is poured into a ice-cold water and
extracted 3 tines with diethyl ether. The organic |layer is dried,
concentrated and purified on silica g@?'(nethylene chl ori de)

af fording the conpound. e)

3-(4-Meth -5, 6 -t.e ht hal 1-yl t
e acid et ﬁb@%@era&bgﬁ%ﬁ%‘”‘ el N G CORBBIRAh ot ep 5)]<3C§
g, 1.36 mmbkMeithionihey(1.THE 7S10mal jndc@mOdun408emiy,is dissoved immsthanesulfonic

N- et hyl pi gg§ azhinend kgt BT ovér®d hm?Pé Qeacnon Is poured into a ice-cold saturated NaCl
tris(di benz Ilden(gace neacetone - pall a |um(0 (60 ny,.0.07 mol)

and 2- (di - PARP FrOREEHRT A TR M hy'%‘éfh'ﬂ'ﬁ‘e ygrisdied: added
under ar gononca'rhatedemd purtiad ors sifica el (matﬂgfmeaah@rjde/methé}mcgsfra) aff@dindiber S.
After fi IL UEQ(F i s-renoved under reduced pressure and the crude
residue is pur| on silica gel (nmethylene chloride/ nethanol 95/5)

?f f (2)r gIAfnaz He-TENUofonsaH3n e3ulchyloxy)-b, Bl t6tdB urddiiphtHalend 3))-a8etie abi® ethid estdr H,

=2 12 "oy Sy frorbyttod e oL o i b Uk
2.60 (t, Sionigantydride (FEO)HI, 424 mmol) is addpd at °S. Thegeadtipn) mixtpredskapsat RIH) :
]2- [7; ET Ngboer nn&htzﬁggrgactl&ﬁs pdurecﬁntla@n icedold viater and extractedatlmes Wltle'l rc]iteth yl 1]-ac
ot oo do A €OV TSR BBt obted sbf b BetST AR G el

met hanol N@fqrﬂe)rﬁﬁp@impthescoﬂppmdsferred |nto an aut ocl ave and kept at
reaction is concentrated and

120C for 48 hours

the cr ude. PESTARIBY+EPBRFT VS oo SR TGN yAcaHaon iyl soer

chl ori de/ met hanol 90/ 105) affording tthe pure title conpound. -23-

Exanpl e 56: 3-(1. H o

i ndol - 3-yl)-4-[2-(4-nethyl - pi peraz -yl)-quinazolin-4-yl]-

pyrrol e-2,5-dione q 0: Ngq

2-[2-(4- et hyl - pi perazin-1-yl)-qui nazol@4- yl]-acetam de (213 ng,

0.75 mol) and 3 s
To a solution of compound of step d) (0.5 g, 1.36 mmol} in dry THF (10 ml) K;PO4 (405 mg,
1.90 mmol), N-methyipiperazine (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, CDCly) & 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 (i, 4H, J=5.13 Hz), 2.75 {1, 2H, J=5.87 Hz), 2.60 {1,
2H, J=6.11 Hz), 2,57 {1, 4H, J=4.90 Hz), 2.35 (s, 3H); 1.77 (m, 4H), 1.25 {t, 3H, J=7.10
Hz)

§) 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/NHs (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.




i ndol egl yoxylic acid nmethyl ester (167 ng, 1.1 eq.) are dissolved in
THE (15 nlL). To the suspension is added dropwise at 0OCt-BuOK 1.0 M
in THE (2.25 nm, 3.0 eq.). The mixture is stirred at FIT overnight.
A second portion of glyoxalate (30 ng, 0.2 eq.) and t-BuOK (0.5 nl)
are added and the m xture is stirred at FIT for 24 h. AcOet is added
and the organic phase is washed wth aqueous NaHC031.0 M and bri ne.
The organic phase is dried over Na2SO4 and evaporated. The residue
is purified by FCC (Et20 MeOH aqueous NHACH 90:10:1) to afford t he
title conpound as an orange-red powder2 ESI-Ms: 437 [MH'; 'H NWR
(DVBO, 400 MHz) S 2.13 (s, 3H), 2.16 (m 4H), 3.69 (m 4H),. 6.35 (d,
J =80H, 1H, 6.64 (dd, J =7.8, 7.4 Hz, 1 H, 7.02 (dd, J =
7.6, 7.4 Hz, 1 H, 7.10 (dd, J =7.8, 7.2 Hz, 1 H), 7.38 (d, J=8.2
Hz, 1 H), mmi J=3-81. H-tirdio)-3yHe{2- (#msmvlﬁnﬁﬁiaﬁnﬁ-yiﬂhbinaﬁli&a-vl]-s 1H,
11.29 (br s, ZP%,E(_% fmelH) . The resulting conpound is

di ssolved in ethanol eqU|vaIents of acetic acid are added.
The sol vent is evaporated under etlr essure vyielding the
acetate salt.
2-[2-(4- et hyl - pi perazi n-1-yl) - qt~da: pllm-l]--JQacetam de ~NH | ~
~N tVN~ used as starting material *my bé prepared as follows: a) To
a suspension of 1 H, 3H qui nazol i n-2, @l one (10.0 g, 61.7 mmol) in
POCI3 (37.0 nl) is added dropw se NMKI rrethyl aniline (7.8 nL, 1.0
eq.). The mxture is heated to 110C and t at reflux for 35 h. The
solution i& [%@d’l"@hﬂ"?iﬂe'ﬁlﬂfr1&Hﬂ"‘p@ﬂ9ﬁ@ﬂ-¥'b@ﬁe@ Ry, RFb emoltiagd 8r e.  The
preci pi t at eldbssgxidxynrc%ia%e@fyf estn thona £.6 ey 4ro dHB@edTH’lﬂ-lIS(@ﬁ mnd). r& the

redlssolved in ani.c
phase is dr |553"55’\9 & ackiagg%ﬁ a‘e"d‘éﬁh (2!( géﬁ ? gﬁ ?jt"%snrglf’fa &rea')%ﬂmre

2, 4- di chl oisctird at &F ovemightnd ﬁ@mnfé pettidneof plaexalptst (89 ing.Asiedranat-BuOK (0.5

t ol ;Jene/ Fe?ﬁ_ PAIE added a%themﬁuk W drtred atkﬁ‘aor@ﬂhQ\&OEt isthdaéd ddlthe orgaélg

acet oacet ate e

dr opwi se t Bhai SWB'LEHH‘@ hoaﬁu%cf”g N)éﬂj{g{)Bf) Ai"e ‘°:L°réané°d’h?g° '?13"!%@"?25
mL) at OC. N3%€. ard eveporatefl.SThe résidue & p@ﬁfledr!w ﬁCCaEtsze@erdqqehes NidO¥ent i s

evapor at edgo. g 16 @@d:&im% tﬁiécdnﬁﬂhr&ﬁé%' a\ﬁ%nbélrefd%weé?essﬁ%wﬁm wrgnd
added mxture is

2,4-dicl

2 Tea 90k 180S0, 28 i 3 s, G ARl 415 589 LRt e (s By
resi due i siip6ss ¢l ¥Yed.q, N.4dtn eithiB.0NHADA- 7 524 HB0HEIZ)10q8d) Jst7.8, 7dz,

overni ght- gty Rls (L AUAYL, 7550, LM 1%, A7 8YFPOIARH 838%, 4F 11.20

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

r edus,

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

24{2-(4-methyl-piperazin-1-yl)-quinazolin-4-yl]-acetamide

0
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 POC; {37.0
mL)} is added dropwise N,N-dimethylaniiine (7.8 mL, 1.0 eq.). The mixture is heated to
110°C and kept ai reflux for 35 h. The solution is cooled to RT and poured onto an lce-

water mixture. The precipitate is filtered off and washed with H20. The solid is redissoived in
AcOEt and washed with H.O and brine. The organic phase is dried over Na;SO, and



residue is taken up in AcOEt (80 nmL). The suspension is heated at
reflux for 15 mn., cooled to OC and filtered to afford

2-(2-chl oro-qui nazolin-4-yl)-acetam de as a white solid. El-M: 221
[M 178; IR (KBr) v,. 3302, 3138, 1681, 1542, 1388, 1287, 948, 771,
"H NVR (DVMBO, 400 MHz) 8 4.21 (s, 2H), 7.24 (br s, IH, 7.75-7.84 (m
2H), 7.97 (d, J= 8.4 Hz, 1 H, 8.08 (dd, J=8.4, 7.5 Hz, 1 H), 8.34
(d, J= 8.4 Hz, 1 H c¢) 2-(2-chloro-quinazolin-4-yl)-acetamde (221
ng, 1.0 mol) is dissolved in 1- nethyl242 pyrrolidinone (2.0 m-) and
N- et hyl pi perazine (555 L, 5.0 eq.) is“added. The mixture is heated
45 min. at 50C. AcCEt Is added and the suspension is filtered to

o b syt b S ks e P &W%ﬁ%@ewﬁ%ﬁa%dé 24
(s, 3H), 2. tw@er(efppntm El- MSB‘E%([%H] 199 IM-QI'08 (s, 7.12 (br's, 1H),
(b 7 s iy esStatdgtay Blps . aﬁeﬂ%fasoevsﬁwé{rﬁégs 5% e %
R6 R X3 N sNgpensifrbof\Waelr(@0%, 1Y, g, RB,eqRH EHRi2Rmlpate° G Thelefutned stnred'mbl e
3 bel ow, Ny, Beodr fRMEEN: i &)ab&meegrhetf&ﬁmprsqgcﬁ&dm ﬁfo}déﬁ@ﬁ@é fLpPO

but usmgthe appropri ate, startltgorra eri al he co my al so
be conver t &9 AidFlardguingzeling (40 g4 '8@0'21\5%‘?96’3-51? rF'ﬁFfet‘%fé'”%?HdB’Ufﬂ! of
Exanpl e 56, reflunhed e ajiyene prevatoeated. 2be offfaddidie B redissoled iIRdqussug iASIH | on 7

Ty 2 H R e o BB AL e s elard %6585-
RTINS L RGN IBOAe e A LI L

(VWHY 425 ( 6% and filtered to afford 2-{2-chloro-quinazolin-4-yl)-acetamide as a white solid.
ELMS: 221 [M}" 178; IR (KBr)} vmax 3302, 3138, 1681, 1542, 1388, 1287, 948, 771;
'H NMR (DMSO, 400 MHz) 5§ 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)

¢}  2-(2-chloro-quinazolin-4-yl)-acetamide (221 mg, 1.0 mmol) is dissolved in 1-methyk-2-
pyrrofidinone (2.0 mL) and N-methylpiperazine (555 pL, 5.0 eq.) is added. The mixture ig
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-H]*, 241; 'H NMR (DMSO, 400 MHz) 8 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 X;

wherein Ry, Bs, Re 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 58,
where appropriate,



62 -0-(1-nethyl-piperiin-4- yI) HHH(MHT 452 (ES- 63
-O(CH2)3-N(CH3)2 H H H (MrH) " 442 (ES') 64 -N(CH3) - CH2- CH2-N(CH3) 2 H
HH(MH)-439 (ES-) -(4- rrethyl pi perazin-1-yl) H7-OCH3 H
(MH)-467(ES"') 66 -(4 nmet hyl - pi perazin-1-yl) H8-CH3 H (MH)-451
(ES-) 67 -(4-nmethyl-piperazin-1-yl) H 7-0OCH3 6-OCH3 (M H)-497(ES-)

8 -(4-nethyl-piperazin-1-yl) HH6-CI (MH)- 471 (ES-) 69
-(4-met hyl -pi perazin-1-yi) H7-C H (MH) 471 (ES-) 70
-1-piperazinyl HHH (MH- 423 (ES-) _,41 norpholin-4-yl HHH (WY
424(ES-) 72 -(4-nethyl - pi pera2|n 1- yI? HHG6-CH3 (M11r451 (ES-) 73
-[4-(2-hydroxyethyl)- HHH (MH)-467 pip erazin-1- 1 (ES-) 74

- (4- et hyl - pi perazin-1-yl) HH6-F Mraé28 (El) 75 (cis)
3,5-dimethyl-1- HHH(MH-A451 (FQ' niperazinyl 76

-4-N- (pyrifdEs-P-yl)-1- Ad H H (MJ—!} 0 |pRedessiten 7 rjyRr (@sitiop® |( A4S. Data. .

3- net hyl - zins1-vl HHH(MH- AQ’ (Ea8) 73 or 6}

- (4-nethyl | 5 perazin-199) H H6foctB (j4H-M467 |(ES 7d Ma®
-(4-methylF pBperazi n--WGH) H H 6§ OHHVH+455 180 H M 383 (EI)
- (4- benzyl| F @b pET azbBHl-chiNCHg).T A VAFSTI5| 8T {TITaijS) 2Zmo, - gi TYss | F

HHH MH453 piperazinyl 82 -(4}(2-dinmethylam ng-ethyl)- |H HEs)

VH+496  pi[péP alzi n- TOyH-CHEOR- phenyl| i perazith- 1-yI HH H (MH)*%ED

84 4-ethyl} pi PET a&Nrc+[L~cy1L-N(lde HVH 453 {85 A1 Sopr opyHi - pI Qer-azaaES)-y |

HHHM 4@6 62 O -O-‘(f’méiﬁi}l HFéﬂlemng' aZT g -yt (W AS T TR s e
- (4- et hyl 6--C—M487 - 26

-O-(CFIz}s-N(CHa); H H H {M+H) 442 (EST)
64 | -N{CHa)-CHzCH,-N{CHy)z H H H H) 439 (B89
65 -{4-methyl-piperazin-1-y) H 7-OCH; H (M-H)~ 467 (ES7)
66 ~(4-methyl-piperazin-1-yl} H 8-CHj H {M-H)~ 451 {(ES")
67 -(4-methyl-piperazin-1-y) H 7-OCH; 8-OCH;3 {M-HY™ 497 (ESD)
68 -{a-methyl-piperazin-1-yl) H H 8-Cl (M-HY 471 ES)
63 -(4-methyl-piperazin-1-yi) H 7-Cl H (M-H)" 471 (ES?)
70 -1-piperazinyl H H H. {M-H)~ 423 (ES")
71 morpholin-4-yi H H H {M-H)™ 424 (ES7)
72 -(4-methyl-piperazin-1-yi) H H 6-CH; {M-H)" 451 (ES7)
73 -[4-(2-hydroxyethyl)- H H H (M-H)~ 467
piperazin-1-yi] (ES)
74 -(4-methyl-piperazin-1-y) H H B-F M 486 (El)
75 (cis) 3,5-dimethyl-1- H H H (M-H) 451 (ES)
piperazinyi
76 -4-N-(pyridin-4-yl)-1- H H H {(M-H)~ 500
piperazinyl (ES)
T {rac.} 3-methyl-piperazin-1-yi H H H (M-H)" 437 (ES)
78 -(4-methyl-piperazin-1-yl} H H 8-OCH; (M-H)" 467 (E57)
79 -(4-methyl-piperazin-1-yl) H H 8-OH MH+ 455
80 -(4-benzyl-piperazin-1-y}) H H H MH+ 515
81 {trans) 2,5,-dimethyl-1- H H H MH+ 453
piperazinyl
82 -f4-(2-dimethylamino-ethyl)- H H H MH+ 496
piperazin-1-vij
83 4-phenyl-piperazin-1-yl H H H (M-H)" 499
84 4-ethyl-piperazin-1-yl H H H MH* 463
85 4-isopropyl-piperazin-1-yl H H H M 485
86 -(4-methyl-piperazin-1-yl} H 7-F H MH" 457
87 -{4-methyl-piperazin-1-yl) CHa H g-Cl MH"* 487




88 1-piperazinyl CH3 H6-G MH#*473 89 (cis)3,5-dinethyl-piperazin-|-
HH6-CIl M+ 487 vyl 90 (cis) 3,5-dinethyl-I-piperazinyl CH3 H 6-C
M+H#501 91 (cis)3,4,5-trinmethyl-1- HH 6-CI M#501 piperazinyl 92
(cis) 3,4,5-trimethyl-I- CH3 H 6-Cl MH 515 piparazinyl 93
-(4-nmethyl - pi perazin-1-yl) HH 5-CH3 M#*453 94
-(4-ethyl -piperazin-1-yl) HH6-A Mt 487 95
-(4-isopropyl -1 -piperazin-1-yl) HH6-d M4 501 96
-(4-ethyl -pi perazin-1-yl) CHB H 6- Cl 501 97
-(4-isopropyl -pi perazin-l- I) CHB H 6- MAB15 98
- (4-cycl opropyl - pi perazi n -yl) HHH MN465 99
(4 7-di aza ggJiluLL 7] Y1t ”C"‘]: MH 454 MNe A? 1006 M 473
(47d|azr-<mrnr9ﬁ’§ "‘9\”\ CH3 -.?HM—IAR MK T’:;q1)1
- (4- cycl opf a%l -<ﬁﬁ7ﬁéP'5f?‘¥iP'29f§2|"7" ¢H3 W H VK 4%o 1p2 &C MH:+ 487
- (4- et hyl {457 __'”' 465=5s 1jro2g-octt 163
- ( 4- met hy| 90’2- ‘?Sﬂ!_‘??/lm%_h H H H n/ﬂl" 48}53 i ne_r_gﬂ n-1- \J/lqCr MH-+ 801
- (4- met hyl {497 ]di af‘za“ggét ;BEV'H' M 479 NW sfiro p.5%dt-7f MisEY! 1ps
- (4- met hy| 353U ELEy5,4 5-rirfeify! M-8R P PeRazZi MF = o 10P MiF 51
-4-(1- et hyl - cycl oprq;w}aimy - HHHMH 449 i erazjn | 107
- 4- (1- et hyl 93cy c|-Gpredphrippradin1-@H3 |H H VH|493; MNa' | pi peHazi hy MH51H
108 1- pi peyagl NyT -k bipdrhzWH- 39 H H 6-Cl M- 487
95 | -{4-isopropyl-1-piperazin-1-yl) H H 6-Ci MH* 501
96 -(4-ethyl-piperazin-1-y}) CHs H 6-Cl MH" 501
o 97 ~{4-isopropyl-piperazin-1-yl) CH; - H 6-Cl MH" 515
TN 88 | -(4~cyclopropyl-piperazin-1-yl) H H H MH' 465
99 -(4,7-diaza-spiro[2.5]oct-7-vl) H H H MH" 43_;5 MNa*
100 | -(4,7-diaza-spiro[2.5joct-7-y]) CHs H H MH* ;gﬁs. MK*
101 -(4-cyclbpropyl-piperazin~1 -yl) CH; H H M 479
102 (4-methyl-4,7-diaza- H H H MH" 465
spiro[2.5ioct-7-yl)
103 ~{4-methy!-3,3-diethyi- H A H MIT 495
piperazin-1-yi}
104 -~(4-methyi-4,7-diaza- CH; H H MH" 479; MNa*
spiro2.5joct-7-yl) 501
105 -(4-methy!-3,3-diethyl- CH, H H MH" 508
piperazin-1-yl)
106 | -4-(1-methyl-cyclopropyl)-1- H H ‘H MH" 479
piperaziny!
107 | -4-(1-methyl-cyclopropyl)-1- CHa H H MH" 493; MNa"
piperazinyl 515
‘ 108 1-piperazinyl CH; H H MH" 439
108 ~{4-methyl-piperazin-1-yl) CHa H H {M+H)* 453
110 -{4-methyi-piperazin-1-yi) Z;Eyldroxy- _ H 8-Cl {M+H)* 517
ethy
111 (4-N-methyl-1- H H 6-Cl (M+H)* 487
hemopiperazinyl)
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) CHs H 6-Cl (M+H)" 519
115 -(4-methyl-4,7-diaza- CHa R 6-Cl (M+H)* 499
gpirof2.5]oct-7-vl)
116 3-R-methyi-piperazin-1-yl CH; H 6-Cl (M+H)* 487
117 3-8-methyl-piperazin-1-yl CHs H 8-Cl (M+H)* 487
118 3,3-dimethyl-1-piperazinyl CH; H 6-Cl {M+H)* 501
119 3,3-dimethyl-1-piperazinyl H H 8-Cl (M+H)* 487 -




109 -(4-nmethyl-piperazin-l-yl) CH3 HH (MH)* 453 110
-(4-nethyl -pi perazin-1-yl) 2-hydroxy-. H6-G (MH* 517 ethyl 111
(4-N-nmethyl-1- HH6-A (MH* 487 hono i erazin | 112
-(4-t-butyl -pi perazin-1 -yl) HH6-A (MH* 515 113

3-net hyl - pi perazin-1-yl CH3 H6-C (MH* 487 114

-(4-t-butyl -pi perazin-1-yl) CH3 H6-A (MH 519 115
-(4-methyl -4, 7-diaza- CH3 H 6-C IVH—|)* 499 s iro 2. oct-7- | 116

(

3-R-net hyl - pi perazin-1-yl CH3 H6-C (MrH* 487 117

3-S-nethyl -piperazin-1 -yl CH3 H 6-C %MH)*487 118

3,3 dlrrethyl-l-plperazmyl CH3 H6-C (MHH)* 501 119

3, 3-di net hyl -l tazinvl HHB-C. (N I—h*AR? -27- 120 .
3, 3- di met h{'®1} pf S‘EV‘“&%‘Y‘H\PIPQW’ HSMwHy ' 46% 141 H (M+H)" 467
3, 3- di net hjy1211{ pBgeimathiiriyipseeid H ( MHH) - 451 H22 H (M-H)" 451
- (4- et hyl Tj‘mzp J a(zhﬁmwpgbbr&zané'r WCH ABRLNT ©- CT 1) VFH)[~ S48T PA () 524
conpound o 77— whi-ch—+-s—a2¥acen |

t he form of pure CI s or trans enanti omer using the corresponding cis
or trans st Ewetcompourd cbipiampl .77 Tihish issamemaprphaysaiscie préparediinsthe oomef s of

Exanpl es 75puré"£?sdor$rgn§ &aﬁ%nﬁ'ﬁ‘ Geifgnd &ﬁregﬂoﬂ&ﬁg b|§ %ﬁs Qfartmﬁﬁ‘tgﬁ%hse TRYL:

they ‘may al so repare rans or cis _form
Fespect | vel Giredsry R B PE HURGTAE: G 471 e BAarepiti Ens oRGinds
of Exanpl esbxathple @mdheykday aivape ptepareth as praepaste dr impura tnammatfmpr in the

corres pond'r@ﬂ)e%v@lpoﬁu Rlﬁ'%%lrres]})&‘fcmg s ‘?\% i Lon p%LnJ le§41é|__13rg': 4

N ON' wherein R
bel ow, may Yé ”BV@E%P%B‘GW‘*‘*%‘!EI’BWW ‘?'Wé‘heﬁ?rf?é%‘ﬂ‘mné ScPF RIE?&M)’PE" 56 but
usi ng the appropriately substituted (1.H indol-3-yl)-oxo-acetic

The compounds of formula X,

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

~Table 4
Ex. R ’ R Rz M.S. Data (ESI-
MS)
123 4-F H H 457 [M+H]"
124 4-OMe H H 469 [M+H]'
125 5F A H 457 MHT
126 5-OMe H H 460 [M+H"
127 5.Cf H H 473 [M+HJ
128 6-F H H 457 [M+HT"
129 7-F H H 457 (M+HT
130 6-OCH; H A 469 [M+H]"
131 6-Cl H H 473,475 [M+HT"




acid methyl ester. Table 4 Ex. RRlL R2 MS. Data (ESI- M5 123 4-F H

H 457 [M+H]' 124 4-OVe H H 469 [M+H]' 125 5-F H H 457 [M+H]' 126
5-OMe H H 469 [MrH]' 127 5-C H H 473 [MrHr 128 6-F H H 457 [ MrH]®
129 7-F H H 457 [M+H]' 130 6-OCH3 H H 469 [M+H' 131 6-C H H
473,475 [M+H] ' -28- 132 5-Br H H 517,519 (M) 133 4-CH3 H H 453

[MtHr 134 4-Cl H H 473, 475 [M+H]' 135 5-CH3 H H 453 [M+H]' 136
7-Br HH517,519 (M) 137 7-0 H H 473, 475 [M+H]' 138 6-CH3 H H
453 [M+H 139 7-CH3 H H 453 [M+H] + 140 7-OCH3 H H 469 [M+H]' 141
4-Br H H 517,519 [MrH * 142 6-Br H H£l7,519 [MrH * 143 H CH3 CH3
MH 467 144 HH CH3 MH 453 145 5-OH H H MH 455 146 5-NO2 H H MH
484 147 5-NHCH3 H H MV 468 148 5-NH2 H H MH 454 Exanpl es 149A and

1498: 132 5-Br H H 517,519 (M%)
133 4-CH; H 453 M+HJ
134 4-Ci H H 473, 475 [M+H]
135 5-CH, H H 453 [M+HJ
136 7-Br H H 517,519 (M")
137 _7-Cl H H 473, 475 [M+HT
138 6-CHs H H 453 [M+HI
139 7-CHj H H 453 [M+H]"
140 7-OCH; H H 469 [M+HT
141 4-Br H H. 517, 519 [M+H]*
142 6-Br H H 517, 519 [M+HI
143 H CHa CH, MH 467
144 H H CHj, MH* 453
145 5-OH H H MH" 455
146 5-NO, H H MH* 484
147 5-NHGH; H H Wi 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 148A Example 148B
M* 486 M* 500

(7-Fluoro-1.H.-indol-3-yl)-oxo-acetic acid methyl ester, used as statting 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 chlotide 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




The conpounds are prepared by follow ng the procedure of Exanple 56
but using the appropriately substituted (1.H -indol-3-yl)-oxo-acetic
acid nethyl ester. p 0O NO O O 0 ON Exanple 149A Exanple 149B M
486 M 500 (7-Fluoro-1.H indol-3-yl)-oxo-acetic acid nethyl ester,
used as starting material may be prepared as follows: 7-Fl uoroindole
(0.1 47g, 1.09 mmol ) is dissolved in dry THE (5nl) and the sol ution
cooled to OC. A solution of 2M oxalyl chloride in dichloronethane
(0.65 nm., 1.31 mol) is added and thgzé'rjxture is stirred for a
further 10 mn at 0OC and then 4h at roOm tenperature. The -29-

m xture is cooled to OC and nethanol (10ml) is added. The m xture Is -
stirred for 8 ' re |

evapor at ed f %tuwél%éébi% tﬂ mﬁﬁ%{ﬁﬁg%{ﬁ@%ﬁ%ﬁe%@ﬁ%fg}sfﬁ&%ﬁ%&‘ uhee i's
washed wi t h1¥ aioemiererasaturg: Hip migdre isavapareidia drypass ppdes fryuerd reesswAder

hi 92 ?/ac uunink @gll_ﬁfrésﬁlfud Es(ﬂasﬁédwmca'rﬂiétme_of aﬁphcfatafzh%xaw@:w_@?i dried asded
met hyl ester., e oduct S t Rout It I riLtirgcation.,.
ESI - MS: 22oﬁ'?*k)(alﬁj‘”"P{Fﬁ§°’€d?'t’%°§?5g%‘d'ﬁ%‘;§ﬂa’§3‘8&"’?“’?#1‘% ae‘:b"e etk sster. e prodict s

(1. H. -i ndol uBdyithoublugherpeificationci d net hyl ester, used as starting
material s i pgitNeR ofd gk ati on of exanpl es 123-148 were prepared in an

anal ogous fromifthe corre ding jndoles. The ¢ ounds of
Formta S B arsnriding bt Rt horacsl et BRSO AT ned | n
Tabl e 5 bel siadingveateriats ipthe pesparetidmof Exdmipeart 2%5148hveere preeeeatio ne avdogbsanpl e

56 but usi I8 bstituted (1.H,
i ndol - 3-yl %ﬁ@ﬁégﬁrg%ﬁf’@”ﬁ%’%yl ester. Table 5 Ex. R14 R5 R 15

R MS, Data 150 4-N-nmeth | -1- i erazin| HHH MH 389
' The compounds of formula Xs

R o
H'15 ==
F"15 /
M
|\\|_/< NA, X5
Rie

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

Table 5
Ex. _ Hia Ris R'ys Ry M.S. Data
150 -(4-N-methyi)-1-piperazinyl H H H [M+H] 389
151 | -(4-N-methyl)-1-piperazinyl H H CH; [M+H}" 403
152 ~3,5-dimethyl-1-piperazinyl H H H [M+H]* 403
153 -3,5-dimethyl-1-piperazinyl H H CHa [M+H]" 417
154 -(4-N-methyl)-1-piperazinyl 5-CH, H H [M+H]" 403
155 -{4-N-methyl}-1-piperazinyl 5-CHj3 H CHs M+H]" 417
156 -{4-N-methyl)-1-piperazinyi - 8-CHj H H [M+H]" 403
157 -{4-N-methyl)-1-piperazinyl 6-CHs H CHs [M+H]" 417
158 -(4-N-methyl)-1-piperazinyl 8-CH, 5CH; CH, {M+H]" 431
159 ~(4-N-methyi}-1-piperazinyl 6-CH; 5-CH; H [M+H}" 417
180 -(4-N-methyl)-1-piperaziny! 5-Cl H CH; {M+HJj" 437
161 -{4-N-methyl)-1-piperazinyi 5-Cl H H [M+H]" 423




151 -(4-N-nethyl)-I-piperazinyl HH CH3 [ MtH "' 403 152
-3,5-dinmethyl -1 -piperazinyl HHH[MH"' 403 153
-3, 5-di net hyl - 1-pi perazinyl HH CH3 [M+H]' 417 154
-(4-N-nethyl)-1-piperazinyl 5-CH3 HH [MtH ' 403 155
-(4-N-net hyl) - 1-pi perazinyl 5-CH3 H CH3 [N%Fﬂ' 417 156
-(4-N-nethyl)-1-piperazinyl 6-CH3 HH[MH"' 403 157
-(4-N-nethyl)-1-piperazinyl 6-CH3 HCH3 [ MWH]' 417 158
-(4-N-net hyl) - 1- pi perazi nyl 6-CH3 5- CH3 [N%Fﬂ'431 159
-(4-N-net hyl)-1- plpera2|nyl 6- CH3 5- H[MH"' 417 160
-(4-N-nmethyl ) -1 -pi perazin 5-C H CH3 [M+H] ' 437 161
-(4-N-neth £r 343
3-[2-(2-di ?/r%a yre?rﬁlano et od;n; h%?’ﬁgjéli%wufTﬂgs(q%&-l ng&%‘@-% pyrr
ole- 2,5-dione o o N&Bmoneq _ N 2- (2chl or o- qui nol i n- 4-yi) - acet ani de

(110 nmy, 0.5 mmol), nethyl 3-indol eg
N, N- di net hyl am noet hanol (508 L, 10 are_dissolved in dry THE
(5.0 nL) at 0OC. 1.0 Mt.-BulK ) is added and the
reaction is stirred at 80C overn|c=-. i mxture is allowed to coo
to RT, diluted with AcOEt (20 nL) an ®washed with H20 (10 ni) and
brine (5 nL). The organic phase is drfed over Na2SO4 and evapor at ed.
The residue is purified by FCC (AcCEthtCPVZS@bNH4CH 90:9:1) to
afford a red powder, mhlch can be recrystalllzed from CH2Cl 2/ Et 20 to
give the p 400

2.67 (m 2%)(&'5!5}8':6%&{% ace‘é"‘@ﬁ (%ﬁ‘ "g“li ’P&“‘VIYQ%'?"P!)%?‘B%%‘%%Q Qf"ﬁ&‘%k?] =
8.4, 7.5 H®b,5 rimél) andoy, §Gin(ethylathidpethahoP (50§ pld 10 8g.yar8 didsolvéd B driz THEL(5H) |
J.3% 45, 0 fr gl Byl sl fpefghyiieghgf el 80 (3
s, 1 H, 1 fvgglgl(thhegmxtg_re psDaIIO\Eegi_tR/gool W [.I with AcOEt (20 mL) and washed wrth
2- (2- chl or exoyonal)iafd Brngl(9 mBX EhedryghicphBse is dried over Na,SO, and evaporated.
The residue is purified by FCC (AcOEVEtOH/28% NH,OH 90:9:1} fo afford a red powder,
which can be recrystallized from CH.CL/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, /= 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]

I X late (102 ng, 0.5 nmmmol) and

2-{2-chloro-guinolin-4-yl)-acetamide
Q

NH,

o

N el
used as starting material may be prepared as follows:
a) 2-{2-chloro-guinolin-4-yl)-acetic acid methyl ester may be prepared as disclosed in EP-
Al- 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 mbL). The mixture is stired at RT overnight. The solvent is evaporated to
afford 2-(2-chloro-quinolin-4-yl}-acetamide as a solid. |




NH2 ON C  used as starting material may be prepared as follows: a)
2-(2-chloro-quinolin-4-yl)-acetic acid nethyl ester may be prepared
as disclosed in EP- Al - 0 364 327 and Indian J. Chem 1994, 33B,
747-751. b) 2-(2-chloro-quinolin-4-yl)-acetic acid nethyl ester (100
ng, 0.42 mmol) is suspended in 28% NH4OH (2.0 nL). The mixture is
stirred at RT overnight. The solvent is evaporated to afford
2-(2-chloro-quinolin-4-yi)-acetam de as a solid. -31- '"H NVR ( DMSQ,
300 MHz) d 3.88 (s, 2H),.7.16 (br s, 14, 7.30 Is, 1H), 7.65 (dd, J=
8.4, 7.5 Hz, 1H), 7.70 (br s, 1H), 7.80 (dd, J= 8. 4, 7.5 Hz, 1H),
7.93 (d J=8.4 Hz, 1H), 8.12 (d, J=8.4 Hz, 1 H) Exarrple 163
3 (1 H -1 ndalads Kl chd véh #6820 Befe Dty Yo QU deadh - 4., PYT
2-[ 2- (4~ etz gHh 78 4pns 1H)y? $ (i +0PAnL8 Ha 1.3 (dnd 7124 H206) 892 (b, 70
mrol ) and neidiyHz3H)i ndol egl yoxyl ate (143 ng, 0.70 mmol) are
dissolved in DVF (7.0 nL) at 0OC. 1.0 Mt-BuOK (3.52 nL., 5 eq.) Is
added and the reaction is stirred at 80C overnight. The m xture is
cool ed to Exampldi1bss eBH(\wH.tindaCRBRI2-{44methyl-pipesarin- Il tigfuclint4-Hl-hiprde 2 x
10 nL) and brine (5 nkygiohge organic phase is dried over Na2SO4 and
evaporated. The residue is purified by FCC (AcCOEt/H20/ AcOH 7:1:1) to
afford the acetate salt. The salt ig_redisssolved in AcOEt (20 nl)
and washed with saturated aqueous NaHCGB (2 x 10 nL). The organic
phase is dried over Na2SO4 and gva d fp afford the title
conpound as a red powder. 'H NVRMD 0MHz) 8 2.22 (s, 3H), 2.
(m 4H, 3.62 (m 4H), 6.63 (dd, J-N Hz,1H) 6.74 (d, J
8.4 HZ, 1 H, 6.95-7.05 (m 2H), ({__’% : 734(d J = 8.4 Hz,
S-

37

1 H, 7.41-7.50 (m 2H), 760(d 3 , 7.85 (s, 1H),
10.77 (br s, 1 H), 11.48 (br s, I\/IS 438 [|v|+H]
2- [ 27( 4- metehg-l4-rhethepipEiatin Ty+)a5qhimnq{,ﬂ-yn]@nlzetﬁnq|4e (od mgeeramincipanddthyl 3= N N

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 sfirred at 80°C overnight. The mixture is cooled
to RT, diluted with CH,CI, {40 mL} and washed with H,O (2 x 10 mL) and brine (& mL). The
organic phase is dried over Na,S0O, and evapo‘rate_d. The residue is purified by FCC
(AcOEVH,O/ACcOH 7:1:1) to afford the acetate salt. The saltis redissolved in AcOEt (20 mL)
and washed with saturated aqueous NaHCO; (2 x 10 mL). The organic phase is dried over
Na,S0, and evaporated to afford the title compound as a red powder.

'H NMR (DMSO, 400 MHz) 8 2.22 (s, 3H), 2.37 (m, 4H), 3.62 (m, 4H), 6.63 (dd, /=84, 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, /= 8.4 Hz, 1H),
7.41 750 {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-yi)-quinolin-4-yl]-acetamide

RGN

used as starting material may be prepared as follows:

2-(2-chloro-quinolin-4-yi}-acetamide (500 mg, 2.27 mmol) is dissolved in 1-methyl-2-
pyrrolidinene (3.0 mL). N-methyipiperazin (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



used as starting material may be prepared as foll ows:

2-(2-chl oro-quinolin-4-yi)-acetam de (500 ng, 2.27 mml) is dissolved
in 1-nethyl-2- pyrrolidinone (3.0 nL). N-methylpiperazin (1.3 m, 5
eq.) is added and the reaction is stirred at 80C for 48 h. AcOet (20
m-) is added and the precipitate is purif ied by FCC -32-

(AcCEt (Et OH 28% NH4OH 80:18: 1) to afford

2-[2-(4-nethyl -pi perazin-1-yl)-quinolin-4-yl]- acetam de as a solid.
"H NMR (DVMBO, 400 MHz) 8 2.25 (s, 3H), 2’447 (m 4H), 3.67 (m 4H),
3.77 (s, 2H) 7.00 (br s, 1 H, 7.16% 7.22 (dd, J = 8.4,
7.5 Hz, H, 7.50 (dd, J =.8.4, 7.5 Hz, lH) 756(m 2H) 785
(d, J— 8. 4 (Ilggoav%tdihlesﬁﬁi-l'}@ 88951 ditly%hﬂrd 2 THA-RANRH If kgyXg o
b o wher ei n RO are as define el ow,

may be pr eﬁé?t@@'dﬁﬁsflﬁ?'ldow ng the procedure of Exarrpl e 162 or 163 but
usi ng the ApMNMPEOME0S 460 BIHE) 225181 8H) 285 (m, Ta) BS7 Gn,BH), R (B@s, t7ioobrR9

e A M R e 0

455 (MrH)' 2HL.GS5(BAHB.HHE 1870 (MFH)' 169 - - H 384 (MtH)'
170 - O CH2-ggdHds:NeStig* 7- CH3 H 441 (MtH)' 171

-(4-N-nethyl)-1-pi perazinyl 7-CH3 H 452 (M+H)' 172

- (4- N- net hylhg cdmpmiupds ai farmyih X¢- CH3 CH3 466 (I\/H—I)' 173
-(4-N-nethyl)-1-pi perazinyl H CH3 438 (I\/H—l) k180174

- (4- N-met hyl ) - 1- pi per azi nyl ’ ' 175

-(4- N-net hyl ) - 1- pi perazi nyl 66 (M+H)'

wherein Bg and Ry are as defined in Table & below, may be prepared by fellowing the
procedure of Example 182 or 163 but using the appropriate starting materials.

Table 6
Ex. Rs Position-Rg Ra M.S Data
164 G - H 374 (M)
165 -OCH; 6-CHy H 384 (M+H)*
166 _*0-CHxCHz-N(CHa)2 6-CHs H 441 (M+H)"
167 ~0-(CHg)3-N(CHg). 8-CHs H 455 (M+H)"
168 ‘ -OCH, H H 370 (M+H)"
K i69 . -OCH, 7-CH, H 384 (M+H)*
170 -0-CH3-CH2-N{CHa3)z - 7-CH H 441 (M+H)*
171 -{(4-N-methyl)-1-piperazinyl 7-CH; H 452 (M+H)*
172 -(4-N-methyl}-1-piperazinyl 7-CHs CH; 466 (M+H)*
173 -{4-N-methyl)-1-piperazinyl H CH; 438 (M+H)"
174 -{4-N-methyl)-1-piperazinyl - 6-CHa H 452 {(M+H)"
175 -{4-N-methyl)-1-piperazinyi 6-CH; CH, 466 (M+H)*
178 -(4-N-cyclopenty))-1-piperazinyi H CH,3 506 (M+H)*
177 ~-{4-N-cyclopentyi)-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 TGN pyAmiGn-3yl)-1- CHs H 516 (M)
pinerazinyl




176 -(4-N-cycl opentyl)-1-piperazinyl HCH3 506 (MrH)"' 177

-(4-N-cycl opentyl)-1-pi perazinyi HH 492 (MH)' 178 (4-N 3

hydr oxypropyl )-1- HH 482 (MtH* 1 erazin 179

-(4-N-3-di net hyl am no-propyl) HH509 (MtH)' (4 N-pyrimdin-2-yi)-1-
CH3 H 516 (MtH)' i erazin | -33- Exanple 181:

3-(1. H -Indol -3-yl )-4-[3-(4- met hyl - pi perazin-1-yl)-isoquinolin-l-yl]-
pyrrole-2,5-dione O N H 3-(3-Chl oro-isoquinolin-1-yl)-4-(1. H

i ndol - 3- y|) pyrrole-2, 5- dlone (110 ny, 9 30 nmol) is suspended in

N- et hyl pi perazine (2.5 nl) and kept 5P9130C for 24 hours. The excess
of N- nethyl pi perzine is renoved at high vacuo at 60C and the residue
is dissolved in ethyl acetate and extracted with 0.5N aqueous H20.
The deep orange aqueou hase s adjusted to pH 9 with 1 N NaOH and
extract ed vﬂéﬁl\!&-&}l ﬁéé a'[‘@"'31!994@ﬂ@‘&ﬁ'ﬂ“ﬁ?}ﬂﬁéﬁn‘f‘ﬂ‘)"%%ﬁﬁ'Pm - dri ed
wi th Na2S04, concentr girpsle-2)5chigher i fied on silica gel using nethylene
chl ori de/ met hanoVaceti ¢ aci dso% (9/1/0.25) as nobil e phase. The
fractions with the title conpound aqlected and extracted with
aqueous NaHCO3 sol ution (6% . There(gas{c phase is separated, dried
w th Na2SO4, and concentrated to J *\ﬁ tl e conpound as orange
powder. MH : 438 (ES+) 'H NWR (400 } DIVSO- d6) 511.88 |Is, 1H),

11. 14 (broad, 1H, 804 (s, 1 H, 7 6-§ (d, 1 H J =8.56 Hz), 7.65
(d, 1 H J =9.05 Hz), 7.45 (t, 1 H, 8.07 Hz), 7.31 (d, 1 H, J=
8.07Hz)708|s 1 H J= 8.33 Hz), 7198(t1HJ 8,31 Hz)

6, 94 it, 1 H,
J =8 07 HZ C%\Iogog%c&%oﬁ-yl) A@ &15%6&120 -3 al) %ﬂorégs dAtg]% S(HZO) gsgﬁnn‘o% is

3- (3 Chl or Guirsadad mdimetylpipprazing (3.5 mpjang ‘Fﬁﬂbf!'f1§°°9If9r-2|59"9¥f§47@92*®$%ﬁ>fd\he
used as st ahdihyipibe e rembved JiRigh Peup LEADET Bfd tASrebidld i9WBSohAY in ethy!

s di sol oscaoRy 49 e Vo 85 Ehiebul i o i ool PPSeofE 55 70

(1967). adjusted to pH @ with 1N NaOH and extracted with ethyl acefate. The organic phase is

.-4/

separated, dried with Na,SQ,, 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 NaHCO; solution (6%). The organic
phase is separated, dried with NazS0,, and concentrated to give pure title compound as
orange powder. MH": 438 (ES*) 'H NMR (400 MHz, DMSO-d:) §11.88 (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, /= 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),
U 2,30 (m;4H), 214 (s, 3H)

3-(3-Chloro-isoquinolin-1-yi}-4-(1.H.-indol-3-yl)-pyrrole-2,5-dicne, 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. Buli., 15(5), 704 (1967).

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

. hours. After cooling to RT the solvent is removed and the resulling crude product is purified
on silica gel using methylene chloride (100%) = methylene chloride/methanol (85/5) as
eluent, affording 2-(3-chloro-isoquinolin-1-yl)-acetamide as a pale yellow solid.



b) (3-chloro-isoquinolin-1-yl)-acetic acid ethyl ester (2.5 g, 10
mmol) is dissolved in 4N NH31MeCH (50 m ). The solution is
transferred into an autoclave and kept at 120C for. 48_ hours. After

cooling to RT the solvent is renoved and the resulting crude product

is purified on silica gel using nethylene chloride (100% 4

met hyl ene chl ori de/ met hanol (95/5) as eluent, affording

2-(3-chloro-isoquinolin-1-yl)-acetam de as a pale yellow solid. -34-

c) 2-(3-chloro-isoquinolin-1-yi)- acetaggde (440 ng, 2.5 mol) and
met hyl 3-indol egl yoxalate (1.0 g, 5 nfol) are added to THE (10 ml)

and heated up to reflux. t-BuOK (10 nl, 10 mml, 1 Min THF) is

dded d

added 9f 00y 355 MSSiocl A ot 836 19 el R b 53l *
extracted vilO9 &amgb areaddediadbid1Nacheateg Lpiq reﬂvx HHOK G Ehile mmal er
is dried ovemisnH) isadast dregvwiseainberdigon @adhe veidtidnSs kepohtabiRel fafithBir, The

t t t th d |t at
375 (ES ) FrRn e SRS el syl B Bl b f 0T agfocharldy
8.14 (s, 1 qqy.ltiorgTilelorg@lc layer)s drigtd @@r sodym suifate agh@c@upoppq is ispla@s after, 1

H J= 8.56 tﬁéﬁnengwﬂ@leﬁﬂyietﬁbr kha filratiéh ﬁaﬂﬁﬁnﬂe&lﬁomﬂf BTEIJ-_|(ZEI§+) J= 8.33
Hz), 7.32 (d, Hz), 6,92 (t 6.48 (t, 1H

J=7.33 Ezl)HWFQ(@oomz, DfMSﬂJ da) 5 12.84 @,/ izt dﬁxarrplbesmaaﬂ-l) BT|1 (s, 1H), 7.99 |
3-(1-Met 3; [# n
| n(l e ]yéﬁjfﬁﬁ"l; eb%ﬁgﬂz)d?‘g%c} Fﬁhﬁéé’ﬂm%’h ], DEEAZIHY, Y54l 74k, SRAUI NO
2-[3-(4- thﬂﬁBIHZﬁ>|7g?§r(@\z|HnJi8W)-lz},§@a(nHtulqﬁﬂffjﬂ)]&%bﬂlahﬁﬁéwﬁmos%

2.5 mol e) @n¢h, peBlykz) (1-methylindol yl')-3-glyoxalate (1.1 g, 5 nmol)
ar e ‘react eci in THE in the presence of t-BuOK at ref |lux according to

t he proced\Examgiedst os:ecl-mahﬁxanmdal-i-wm(@bﬁhﬁ-pnp‘Ei’ﬂirH -fi-Roqumaiaitnd
is isolated as dlsclo]ersdf e181 c). MH: 452 (ES)

2-[ 3- (4- Met hyl - pi pera |squ| nolin-1-yl]-acetam de, used as

starting material, my be pr epar ed Hiol | ows: a)
(3- Chlor0|squ|noI|n 1-yl)-aceti e | ester (13 g, 50 nmol)
is dissolved in dioxane (150 m) n. To this solution Bl NAP

(1.3 g, 2 mol), paIIadlur'r(II)acetat -(\)1 3 g, 4 mol),

N- net hyl pi perazine (11 m, 0.1 nol) eﬂm& .-BuONa (5.4 g, 55 mmmol) is
added (under argon) and the reaction Is kept under reflux for 30

m nut es. AfRtief4-Maoti-pingrazimd-yh-saguinaim 1 yf-acetinidet @H0 mgt26 mevla)dndmeethyl

Zplt g; i glel 5 r%pﬂem;mdanda -Sydxhasied g\éueﬁaﬂlag@%r‘é rdcRE HEMESH HE! refsgmtohm %%cﬁ g
Cou um bi ¢l Bl Rt nes deoesia decpeer r%@ﬂvﬁeéﬁ@arﬁ% Thr e smong o
conbi ned oifsgjeofter givisslesedan Exathpleet$1 CNAMRBESR (ESY) . -

B 243-(4-Methy}-piperazin-1-yl)-isoquinolin-1-yl}-acetamide, used as starting material, may be
prepared as follows: ,
a) (3-Chloro-isoquinolin-1-yi)-acetic acid ethyl ester (13 g, 50 mmol) is dissolved in dioxane
(150 ml) under argon. To this solution BINAF {1.3 g, 2 mmol), palladium(ll)acetate (13g,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).
Atfter filiration the agueous phase is adjusted to pH 8.5 with solid sodium bicarbonate and
extracted with methylene chloride (3x}. The combined organic phases are dried (NaéSO4)
and concentrated. The resulting crude is purified on silica gel using methylene chioride
{100%) --> methylene chloride/methanol {90/10} as eluent obtaining the product as a pale
yellow solid,



and concentrated. The resulting crude is purified on silica gel using
met hyl ene chloride (100% --> nethylene chloride/nethanol (90/10) as
el uent obtaining the product as a pale yellow solid. -35- b) To a
solution of [3-(4-Methyl-piperazin-1-yl)-isoquinolin-1-yl]-acetic
acid ethyl ester (1.7 g, 5.4 mol) in DM, formamde (0.72 m, 18.1
mmol ) is added under argon. After heating up to 100C 5. 4N MeONa in
nmethanol (1 m) is added in 10 portions (0.1 nl each) over a period
of 45 mnutes. After 60 mnutes at 10%% the reaction is cooled to RT
and diluted wth isopropanol (100 m)" “The sol vents are renoved
under reduced pressure, the residue is dissolved in ethyl acetate

ond oL oo VAR R SRR Ak SE SR
i s purifi ed-oAmolsin BMEafoeamides0 g mieBHyrraslds added updee Argen. Wétnmeammmo

--> 80/ 20) aso0et 52N MM Méthghol fient) upa&xauﬁﬂoq;%nany@ntrﬁ e86H) bébraThe
conpounds of wher el n nd R9

are as def |pﬁ5%f)°f %T%F& “gtef)%q\l%wteﬁﬁ\?oé CtB? @B%\“P Y CBVQ‘? g%-ro%lﬂ HE]J ®Yhe -

pr ocedur e ofith Breragrnel (1&1mih The eelventy arhiemaysdruogeriredueedstresstiientye residue is
materials. JkadNed ifethyf acdie BRAdxirh@&Y Wi -a88:d0s Mdﬁjﬂp@éﬁbon&%%olutlon (5%).

-(4-N-neth azi
(4 N ot g} oaf Bes e MR E"E§8"°€N}§ﬁ4jﬂ“ef§? lng cpyep sPyderoP 1 H
F 442 (M+H)sitica geBasing( Mewlmdhybhc)slrmethaﬂngmﬂ?ﬂaa{/m)ld} eluedtobiiningdheazi n |
187 - (4- Nrﬁgdmflagaqmé-gowH 452 (MtH)'  hono i erazin | 188 (rac.)
- (3-net hyI pi per azi n- HHA438 (MtH)' 1-YO 189 1-piperazinyl HHH
424 (MrH)' |
S The compounds of formula X;

wherein Ry, 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
E 183 «{4-N-methyl)-1-piperazinyl H H CHj - 452 (M+H)*
> 184 |- «(4-N-methyl)-1-piperazinyl H H F 456 (M+H)*
185 -1-piperazinyl ‘H H F 442 (M+H)"
1386 -{4-N-methyl)-1- H H F 470 (M+H)*
homopiperazinyt .
187 -{4-N-methyl)-1- H H H 452 (M+H)*
hoemopiperazinyl
188 (rac.) —(3-methyl-piperazin- H H H 438 (M+H)*
1-yl}
189 1-piperazinyl H H . H 424 (M+H)*
190 (4-N-isopropyl}-1- H H H 466 (M+H)*
piperaziny)
181 3-methyl-1-piperaziny! 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, CH; 466 (M+H)"




190 (4-N-isopropyl)-1- HHH 466 (MtH)'. pipe razin |l 191

3-nmet hyl - 1- pi perazinyl HH H 438 (MtH)' 192

-(4-N-net hyl)-1-piperazinyl HCH3 F 470 (M+tH)' 193
-(4-N-nethyl)-1-piperazinyl HCH3 H 452 (MtH)' 194
-(4-N-nethyl)-1-pi perazinyl HCH3 CHs 466 (M+H)' -36- 195
-(4-N-nethyl)-1-piperazinyl 7-CI HH 473 (MtH)' 196

-(4-N-net hyl )-1-piperazinyl 7-C CH3 H 487 (M+tH)' The conpounds of
formula | in free formor in pharmaceutically acceptable salt form
exhibit val uabl e pharnacol ogi cal prop¥rties, e.g. inhibiting Protein
Kinase C (PKC), e.g. PKC isoforms like a, (3, 8, e, 11 or 8.activity,
inhibiting-T=-cell activ d_prolif tion.—eg—by inhihiting
product i on] b{®T-lc&rY: E'Et@’i 1(9\??’8?"’ s 6%, (- 27 by [T nhfbi t [ng7aHME
proliferat| véeér gspdhoethy)dfripiagmd | s. t 6Clcyt ki rfés, 4. g. HI L- 2, 4&.@+Has
indicated i Tn Vitro and In Vivo t€5ts and are t1herefore indi cared
for therapy n Kinase a ound
formila | 2P pmetia ¢ iPminLmiRs B o pyng e Rl drer e AP et
accordi ng \talua@le phavhicolegidal pepphities, D. inldgiiingdyotain Kinkse BiRKNeng. PKC

Phar macol . Qs Rd: ggﬁ% %%}emﬁcwgﬁlﬁ@wng; §enl%€f\faﬁk¥ qpmfeﬁan&ﬁ Wehy

pol ypropylene m crotiterplate been 'preeviously
si |'i coni zednkiitng PW%‘H‘&B‘EEW“@P Kigps. 9)0, #: @'lpl@%{mg|twrﬁl|f§(§qypéeseg§ep| )
contains 1dT-calfs td éyeokines, epamnt2, PI§(as isdicayin ihotye bt vivh tdats2nd hreof t he

test conpo m x solution that contains 200 g/ m
pr ot am ne s%d??@?g‘dp‘%bﬁﬂ*h/%{’ )2 10 M ATP (Boehringer 519987) and
3750 Bq of m' PpA#le (Hartmann Anal yti-c SFC301, 110TBg/nmol) in 20 nmM

Tris-buffer pH 7.4 + 0.1 % BSA. Incubation is perforned for 15 nin at

32C in a nicrpbieinddplsaCassdyaki ng i ncubat or (Bi ol abo Scientific
I nstr ur’rent SI)he o&%ﬁﬁdscb@fo‘nﬁulﬁé?@ %@d@theﬁgalvﬂgorﬂﬁféren?h(e 1s§fo%s!\?cgga;q€‘
pH 7. 4. m xture are

Phosphoce! I1f BUENSafeiioR I ETaeh s ERsberL-Bparival SGERE e oL T poeaY
Non- i ncor pds mrfeched ATd08- Welmwhmmlmycmmérbtaté@m;slar brodjithat hasiBétn The
PEEL ner BB Rl R Rkl o B LB B |
(Packar d 600%>f g, rela\ﬁld’i Rﬁﬁ‘efﬁ%ly‘é@gﬁih?lh'\"m(%pl gf sl tpst odmpund arskcisnd of@
(Packard 6Q438&kidn thRQERERs mwml r,sgatanan@sﬂa@c;@um MERG. R ASLMATRY
counter ( P%Boehnn%)er 51|95?887 aﬁ 3750 Bq Q —ATP {Hartmann Analytic SFC301, 110TBqlmmol)

in 20 mM Tris-buffer pH 7.4 + 0.1% BSA. Incubation is performed for 15 min at 32°Cin a
microfiterplate shaking incubator (Biolabo Scientific Instruments). Reaction is stopped by
adding 10 pl of 0.5 M Na EDTA, pH 7.4. 50 ul of mixture are pipetted onto a pre-wetted
phosphocellulose paper (Whatmann 3698-915) under gentle pressure. Non-incorporated
ATP is washed away with 100 pl bi-dist H,0. The paper is washed twice in 0.5% HyPO, for
15 min followed by & min in EtOH. Thereafter the paper is diyed and placed in an omnifilter
{Packard 6005219), and overlayed with 10 pt/weli of Microscint-O (Packard 6013611)

before counting in a Topcount radioactivity counter (Packard). IGsp measurement is
petformed on a routine basis by incubating a serial dilution of Inhibitor at concentrations
ranging between 1-1000 uM according to the method described abova. ICs value are
calculated from the graph by sigmoidal curve fitting.

2. Protein Kinase C 8 Assay




performed on a routine basis by incubating a serial dilution of

i nhi bitor at concentrations ranging between 1-1000 g M according to
the nmet hod descri bed above. 1050 value are calculated fromthe graph
by signoidal curve fitting. 2. Protein Kinase C 0 Assay -37- Human
reconbi nant PKCO i s used under the assay conditions as descri bed
above. In this assay, conpounds of fornmula | inhibit PKC O with an

| C50 51 p.m Conpound of Exanple 56. inhibits PKCOin this assay
with an 1Cso <10 nM 3. Protein Kinase Ca Assay Human reconbi nant
PKCa was obtai ned from Oxford Bi onedi ¢4l “Research and i s used under
t he assay conditions as described under Section A 1 above: Conpound
of Exanple 100 inhibits PKCa in this assay with an |C50 of 39 1
5nM 4. Pr ot WMAN ’RERBRnantigCoAs used upfintite asery SARStRaRES dererbrd abgye. In this

obt ai ned fr ama@cbRpslinté sr@miugainhiBe SRE BN ANty S1 W.aTbmpuiidest Ekdwleasss ay

conditions as.de i.bed under. Sectio 1 above. Conpound of Exanple
163 i nhi bitg‘ilgtd&‘f’% i ey vt 20 %@H‘ﬁ’hn 1C50 of 8 2nM 5. Protein
Ki nase CS A&sayl:.r!;&étt ALLEQARLpant PKCS was obtai ned from Oxford
Bi onedi cal ese‘a‘r‘cﬂggmﬁr?usgd under the assay conditions as
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6. Protein Kinase Ce Assay

Human recombinant PKCe was cobtained from Oxford Biomedical Research and is used
under the assay conditions as deécr_fbed under Section A.1 above. Compound of Example
133 inhibits PKCe in this assay with an ICsq of 20 2 7nM.

N 7.  Protein Kinase Cn Assa
Human recombinant PKCy was obtained from PanVera and is used under the assay

conditicns as described under Section A.1 above. Compound of Exarnple 85 inhibits PKCn

in this assay with an 1Cg of 50 & 9nM.

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

promoter/repcrter 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™ lonophore ionomycin
as follows. For antibody-mediated stimulation Microlite TM1 microtiter plates {Dynatech) are

coated with 3 pg/ml goat anfi-mouse IgG Fc antibodies (Jackson) in 55 pl phosphate-
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anti-T cell receptor- or PMA-stimulated celis, high controls are from anti-T celi receptorfanti-
CD28- or PMA/Ionomycin-stimulated celis without any test sample. Low conirels 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 {ICs) is determined from the dose-response curves. In this assay,
compounds of formula [ inhibit anti-T cell receptor/anti-CD28 and PMA/ionomyein stimulated
Jurkat cells with an 1Cs < 1 uM. Compound of Example 58 has an ICs of 42 £ 12 nMin this
assay. '

9.  Allogeneic Mixed Lymphocyte Reaction (MLR)
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the aorta, the chest is opened and the heart rapidly cooled. 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 ligated 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
sailine.

The recipient is prepared by dissection 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 oraily at a daily dose of 1 to
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conpl ete when heart beat stops. Increases of graft survival are
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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, £.9. 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, cintments
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 cartier or diluent may be
manufactured in conventional manner by mixing with a pharmaceutically acceptable carrier



humans, is in the range fromabout 0.5 ng to about 2000 ng,
conveniently adm nistered, for exanple, in divided doses up to four
times a day or in retard form The conpounds of formula | may be

adm ni stered by any conventional route, in particular enterally,
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2. - A compound of formula |, in free form or in a pharmaceutically acceptable salt form for-
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above.

3. Apharmacsutical 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 acceptabie dituentor . -
carrier therefor. ' |

4. A cornpound of formula I'or a pharmaceutically acceptable salt thereof for use inthe -
' preparation of a pharmaceutical composition for use in any of the methodasin{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-iriﬂa_mmatbly agents e.g. forthe -
treatment or prevention of allo- or xenograft acute or chronic rejection or inflammatory or. -
autoimmune disorders.-For example, they may be used in cpmbination' with cyciospbrines,
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Compounds. of, o bl LalifliBR RS PETLRL ARG QOELNSHNLAL: 50

anltlprollferatlve her a
trieat ment, YA W't*?ﬂ%'ﬁts %?WROUGG’%HS&W"E'%F‘@QBEFQP%%&@@ PH@P%[W“ ann
aclcor dance a/unp:bnférhﬁzefdmgeg@ Achehdthepbese @tug] 1y.eNédnod tpatéhrlesyihana yet‘

further as PeGlganei: dnﬁ% ﬂ'&%ﬂ&&tﬂ fined above conprising

co- adnt ni'stration, e.7qg. concomt ntly-or in sequence, of a i
t her apeut i qabbciércﬁfméeeﬁwtN@fo%BiH@theQersaﬂ ivBtioR ipkoQitieDh a PKGudfRd agpectT - Cel I
acftlvatlon and proliferation, e.g. a conpound of formula I in free

f or m or i n 5.phamethodas defaeH 9b<arc@erppr§bllgeosamws1mpme smpehcamigatiperdn dr.ug
S UbSt ance, sai tbqBBf8H a therapeutically effective amount of an inhibitor of PKC and of T-celi-

activation and proliferation, e.g. a comipound of formuia | in free form orin
pharmaceutically acceptable salt form, and a second drug substance, said second ~-
drug substance being an immunosuppressant, immuhomodulatory, anti-inflammatory, -
antipreliferative or anti-diabeﬁc drug, é.g. és 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, immunomeodulatory, anti-inflammatory, antiproliferative and anti- -
dlabeilc drug. Component a) and component b) may be used concomitantly orin- -+ -
sequence The kit may comprise instructions for its administration.

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

formula |, is administered in conjunction with other immunOSuppressivé/immunomodulator’y,

ancer B



drug substance being an i nmunosuppressant, imunonodul atory, anti
inflammatory, antiproliferative or anti-diabetic drug, e.g. as

i ndi cated above. 6. A therapeutic conbination, e.g. a kit, conprising
a) an inhibitor of PKC and of T-cell activation and prollferatlon
e.g. a conpound-of formula | in free formor in pharma- ceutically
acceptable salt form and b) at |east one second agent selected from
an i nmmunosuppressant, i mmunonodul.atory, anti-inflammatory,
antiproliferative and anti- diabetic drug. Conponent a) and conponent
b) may be used conconitantly or in sed®ence. The kit may conprise
instructions for its adm nistration. Were an inhibitor of PKC and of
T-cell activation and proliferation, a conpound of fornula 1

is adm ni st @tddiampaoss F@w&l;{e@qvwrtqqu g@péup therapy, e.g. for- preventmg or treating -

| MUNOS UPPr &S oV SrbRTETHHAR FERUbrEdr i mmabBr-or aikbimmiuné Lisdrads as Mereinabove
?pg;ﬂ glgl fe %Du%lf(laedbgosgﬂe?sggr; :thcedclo% Gt |s%eéédg @ ?g%/su%p'?es%a?t |9mu9?r§od%mory, gnt
aut oi mune idifaswragey. @nmolmtye namwbetyp*e@wunéwﬂ qﬂewage@wdep@mg on

CO- admi ni stpg Gl bIBILHARSIHHLYES, %Qj‘tvhethéﬂﬂiﬁ@éf@r@!d'oﬁ& ybspdAb, lon the specific
|nflannatory ant,i rollﬁerat ve or .anti Ha&hc compound wi | I of

course var yEEPE H@Wf Cqﬂ'm1Vﬂ@t@Fm88" npl oyed, e.g. whether

|ﬂ is a ster0|d or a cyclosporine, on the specific drug enployed, on

the condi tiQpelRfbdgordotad &@mamgtoszﬂe fnoér&;&, ;ségpih@f:@rﬁﬁo@qd mmge@s T

according to. the rnvention is e.g. the conpound of Exanple . . 44-

QAMBt 4cdnpburl d of formula I oo R wherein' Rs is H;. Q;~

aIkyI or.C, . 4al kyl.-substituted by OH NHz, NHClaal kyt or

N{d%G ~lkyl 3; Rb Is H or C. alkyl;. Ris a radtcal *of forml a
A (c) or Cf ) {b)'(C) Rr< wherein ' ‘each of RR Re; Fly and R14 Is
OH. SH a het erocyclic residue; NR GRrr. wherein each of Rléand R 7;

i ndependenfly, is H or C 4alkyl or Rl8and R yformtogether.wfh the;

hitrogen atom.to :




whi ch they arz bound a heterocyclic residue; or a radical of fornula
a XRY () xrhefein Xis a.direct bond, 0, S or NR1IB wherein R18 Is H
or G 4dalkyl; Ris Cl.4al kylene or Cl4al kyl ene wherein one CH2 is
repl aced' by CRzN wherein one of Rx and Ry is H and the other is CH3,
each of RRand Ry is CH3 or Rx and Ry formtogether - GHt-CHr,:and Y
is bound to the term nal carbon atomand is selected fromOH, a

het erocyclic residue and -NR 9R20 wherein each of R19 and R20

i ndependentiy is H C3.6cycl oal kyl, C3. 6cycloal kyl -Cl. 4al kyl,

aryl -C, -0al kyl . af .Ct . 4al kyl optlonally -44ipstituted on the term nal
carbon atom by :OH, or R19 and R20 formtogether wth t he nitrogen
atomto which they are bound a heterocyclic residue; ¢ach of R2,7 R3,
R5, R6, R, 2, ORABIS R15 and R 15, independently, is:H "hal'ogen,

Cl4al kyl, GF3,. O—I SH,- NH2, . 4al koxy, C, . 4al kylthlo NHC . 4al kyl ,
N( di - C4a|ky|)2 or- €N, is “Ne and Gis -CH ; and ring Ais

optional | y substdtmpengdoffgmulsalt thereof. 2. A corrpor;lnd accordi ng
to claiml wher€in the heterocyclic residue as R, R4, R‘? R,, R

or Y or- formed, respectlvely, by NR gR r or NR 9R29, |s -a residue of
formula (y) Dn ~ 7 - ¢c~x~ (Y) whepg Be ring Di'S;a‘_5;'.6 or 7 '
menber ed sat urated,. unsaturated or atgmatic rinRg; :Xb:,'[,s-"-N-, -C= or
-CH; X0 is -N&, ~NRr,’ -CRf= or -GHR Herein Rfis a: substltuent for
a ring nitrogen -at .o and i.s sele { . 6al kyl ; acyl .

C3. scycl oal kyl; :C3.86Eycl oal kyl - Ct, , &k kyz; phenyl phenyl -C 4al kyC a
heterocyclic residue; 7and a residue of gornula R2r Y (R) * wherein’
R21 |s Cl4al kyl ene’ or “G2. 4al kyl ene interrupted by © and Y Is OH,

NH2, NH( G, 4al kyl): or.:2'N(C,aalkyl)2; and Rr' is a substltuent for a.
ring carbon arheJemand |s sel ected from Cl. 4al kyl ; C3 - ~L€H ), wher ei n

pis 1, 2 orgds H%Qam%y@wak mmw@mmmwmmr wbamtwt ed by

Claal kyl; Ry Is H; orCHaEkyl, TR

Risa radlc:al of ;ormula Y, (Q or CF)

wherem 2 .
each'of R1. Rg R7 and Ris Is OH; SH; & heterocyelic residue; NR«Rir wherem each of Ry and
Rw. mdependenﬁy is HarCyaatkyl or R1sand R form togetherwith fhe nrtrogen atom o
" which ihey arg bounci a heterocyelic residue: or a radical of formula & -7
e X-ReY (@ L
e wheram X s d‘ rect band O, S or NRys wherein Rygls Hor GHaIkyI
Rc is CHaIkytene or Gy.alkylene wherein one CH, is replaced by CRny wherem ane of Ry
and Ry is H and the other is CHj, each of R and Ry is CH; or R, and Ry form together
GHy-CHa-rand S



hal ogen; OH N;; -CH2-NH2; -CH2-CH, piperidin-1-yl; and pyrrolidinyl;
t he bond between C, and C2 is either saturated or unsaturated; each
of C, and C2, independently, is a carbon atomwhich is optionally
substituted by one or two substituents selected anong those

i ndi'‘cat ed above for a ring carbon atom and the |ine 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. -46-
3. A conpound according to claim 2, wherein Dis a piperazinyl ring
optionally C and/or N- substituted as-$pecified in claim2. 4. A
conpound according to any of the preceding clains wherein Ris a

of formila I acobh BHE e BTN Eo0ArBA BrsbE ot Ol ety a oo
reacting a conpctifd\FedRafwiipieinleachit R@andRaypingRigendpnty is HNCRayclshiieh.ékn Ra, Rb
gn gH r2 i g% Q H?r eI fgs;rcra@mogd[m.ranﬁtagm (Jr,CMa‘}M/ifohioﬁaliSEQIlﬁ'ﬁfﬁHéH%JnQﬁe z&ﬂﬁnaletla@od Il
conmpound of f f)r rletJ aby\ll@séﬁlk\]gfn@%%gm??@%%?}&%e Ini\%??%? %ﬁoﬁmt%?i%erygaﬁe mlfm:agga
A are as.defi ned Telr®Y4sF #Fidue: with a conpound of fornmula V R - CO -
CO - OCHs N) eachof Ry Ry, Rs, R, Riz, R4s.Rys and R'ss, independently, is H, halogen, Crqalkyl, CF;, OH,

8H, NHz, Ciqalkoxy, Crialkylthio, NHC4atkyl, N{di-Ci4alkyl) or CN;

Eis~N= and G is ~CH=; and ring A Is oplionally substituted,
or a salt thereof. '

2. A compound according to claim 1 wherein the heterocyclic residue as Ry, Ry, Ry, R, Ry

or Y or formed, respectively, by NRsRiz of NRueRag, is @ residue of formula )

wharein ‘
the ring B is a 8, 6 or 7 membered saturated, unsaturated or aromatic ring;
Xy is ~N-, -C= or ~CH-~; ' '

X, i5 -N=, -NRp, -CR/= or ~CHRy- wherein Ryis a subsfituent for a 1ing nitrogen atom and is
selected from Ciealkyl; acyl; Cascycloalkyl; Ca.sc;ycléalkykcualkyi; phenyl; phenyl-Ciqalkyl a
heterocyclic residus; and a residus of formula

R Y (5] ‘
wherein Ry Is Cyalkyiene ar Coaliyiens interrupted by O and Y is OH, NH,, NH{Calkyl} or
l N(Cmal'kyr)z‘. and B is a substituent fbr a ring carbon atom and is selected from 0'1.4a§l<yl; Ca
. A
! scycloalkyl optionally further substituted by C.qalkyl “SCH), wherein pis 1, 2 or 3; CFs
halogery; OH; NHz; ~CHa-NHg; -CHp-OH; piperidin-i-yl; and pyrralidinyl; ~
the bond between Cq and C; is either saturated or unsaturated;
each of G, and Cs, independently, is a carbon atom which is optionally substituted by one or two

substituents selected among those indicated above for a ring carbon atom; and '
the Jine between C, and X, and between Gy and Xs, respectively, represents the number of |
carbon atoms as required to obiain a 5, 6 or 7 membered ring D,



wherein Ris as defined in claim1l; or c) converting in a conpound of
formula | a substituent Rl, Ra, Rr or Rl4 into another substituent
Ri, R4, R7 or Rl4 and, where required, converting the resulting
conpound of formula | obtained in free formto a salt formor vice
versa, as appropriate. 6. A conmpound according to any one of claims 1
to 4;for use as a pharmaceutical. -47- 7. A pharmaceuti cal

conpesi tion conprising a conpound of fornula | according to claim1l
in free formor pharmaceutically acceptable salt formin association
with a pharmaceutically acceptable dil uéht or carrier therefor. 8. A
conbi nati on conprising a) a corrpound accor di ng to any one of clains 1
to 4 and b) a | east one Seco n

i munosuppr ests‘?antA I °”“n8“n8£§‘m?ﬁa‘f%?"8g ﬁ‘ieinD’? ?1?"?9&‘??% gy 9”““”3“5’ C- andior N-
antiprolifer atsi”v@”f@?a%ﬁﬁﬂi'fﬁéi”aﬁéfﬂ?c dr ug 9. A corrpound accor ding to
any one of clgins, 1 e|n ration.

for preventi ng of ?Oméglfnﬁam%rcf ac% %‘%’e"‘gd“ggczf's{%ssw}’ﬁg ?803 d%@ EljcrmnE
Iyrrphocyt es and/ df- PKC. 10 A corrpound according to any one of

cl ai nms to 4gfor, f

pr eventl ng of trea |%§éfgréhét]%e%a%c rf%trclél)r@ﬁf"%é]ﬁ? uggﬁ%&m ¥ CCECIa‘rHHWF'Gor gan
or tissue al P*BFP™WEMSgrafts, T cell mediat ed infl amrat ory di seases
or disorders ef faacﬂrnyamwnddffsmﬁels in particular psoriasi's. it. A
conmbi nation according to claimS8, wher ei not he second agent b) is

sel ected froma cyclosporine or its i osuppressi ve anal ogs or
derivatives, asconycin or its immynosyppressi ve anal ogs or .
derivatives, an nmrOR i nhi bitor; NCOSt er oi ﬂ

cycl ophosphani de; azat hi opr ene; ; xat e; }accel erating

| ynphocyte honing agent; |efiunomde ¢r analogs thereof; m zoribine;
mycophenol i ¢ aci d; nycophenol ate nofetfi; 15- deoxysper gual i ne or

anal ogs t hereof; wfamntﬂadﬁlaommyameﬁi)@ﬁ:}edtrmlﬁreumcyt es receptors;
CTLA4lIg or a rrut\,at% cg,h&rumf,fm,amglmrrAbs or | ow nol ecul ar wei ght

i nhibitors. 12. A conbination ac&o r&t‘% cl ai My 8, wherein-the
second agent b) is selected from &l'ospofin A cycl osporin G

FK- 506, ABT-281 W%SM@S&SWW&WWH 40- o (2-

hydr oxy) et hyl by apatimcd sompbhl of fidhuladv LFA- 1 ant agoni st, a Selectin
antagoni st, a VLA-4 antagoni st or a nonogl onal antibody to MHC, CD2,
CDh3, Ch4, CD 1l1la/CDi 8, CD7, CD25, CD 274 B7, CD40, CD45, CD58, CD
137, 1CCs, CDI 50, OxX40, 4-1 BB and | i gdndsnd,her eof .

(V)

Ra

wherein Ra, Rp and ring A are as defined in claim 1,
with a compound of formula V
R-CO-C0-0CH, (V)
wherein R is as defined in claim 1; or
c) converting in a compound of formula | a substituent Ry, Ra, Ry 0r Ryq into andther
substituent Rﬁ Rs, Ry or Ryg
and, where required, converting the resulting compound of formula | obtained in free formto a

salt form or vice versa, as appropriate.

6. A compound according to any one of claims 1 to 4 for use as a pharmaceutical.



-47-

7. Apharmaceutical composifion comprising a compound of formula | according to claim 1 in
free forrn or pharmaceutically acceptable salt form in association with a pharmaceutically
acceptable diluent or carrier therefor,

8. A combination comprising a) a compound according to any one of claims 1o 4 and b) at
least one second agent selected from an immunosuppressant, immunomodulatory, anti-
inflammatory, antiproliferative or anti-diabetic drug.

9.  Acompound according to any one of cleims 1 to 4 for use in the preparation of &
medicament for preventing of {reating disorders of diseases madiated by T lymphocytes and/or
PKC. | '

10. A compound according o any one of claims 1 to 4 for use in the preparation of 2
medicament for preventing of treating acute or chronic transplant rejection of organ or tissue
allo- or xenografts, T cell mediated inflammatory diseases or disorders or autoimmune
diseases, in particular psoriasls.

11. A combination according o claim 8, wherein the second agent b) is selected from a
cyclosporine or its Immunosuppressive analogs or derivatives, ascomycin or its
immunosuppressive analogs or derivatives, an mTOR inhibitor; a corticosteroid; a
cyclophosphamide; azathioprene; methotrexate; an accelerating lymphocyte homing agent;
leflunomide or analogs thereof: mizoribine; mycophenolic acid; mycophenolate mofetil; 15-
deoxyspergualine or analogs thereof, a monoclonal antibody to leukocyies receptors;
CTLA4lg or a mutant thereof; and mAbs or low molecular weight inhibitors.

12. A combination according to claim 8, wherein the second agent b} is selected from
cyclosporin A, cyclosperin G, FK-506, ABT-281, ASM 981, rapamycin, 40-0-(2-
hydroxy)ethyl-rapamycin, FTY 720, a LFA-1 antagonist, a Selectin antagenist, 2 VLA-4
antagonist or a monoglanal antibody to MHC, CD2, CD3, CD4, CD 11a/CD18, CD7, cpD2s,
CD 27, B7, CD40, CD45, CDS58, cD 137, ICOS, CD150, OX40, 4-1BB and ligands thereof.



