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production and pharnaceutical conpositions containing them More
particularly the present invention provides a conpound of formnula I
Rb Ra wherein Ra is H Cl.4al kyl; or Cl-4al kyl substituted by OH NH2,
NHC1- aal kyl -or N(di-Cl.4alkyl)2; Rbis H, or Cl.4alkyl; Ris a radical of

process for their

| NDOLYLMALEI M DE DERI VATI VES AS PROTEI N KI NASE C | NHI BI TORS The present
invention relates to indolyl mal eimde derivatives,

H ON

formula (a), (b), (c), (d), (e) or (f) IiRB R R/ / / RL ROR7 (a) (b)
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The present inventicn relates to indolylmaleimide derivatives, process for their productlon .

and pharmaceutlcal compositions containing them.

More particularly the present invention provides a compound of formula |

wherein

Ra is H; Cy.alkyl; or Cysaikyl substituted by OH, NH,, NHC,_4alkyl or N(di-C;4alkyl),:
Ry is H; or Cyalkyl;

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

R, Rs
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R, R, R,
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N Ry E/ Ry, ) Rys

wherein

each of Ry, Rs, Ry, Rs, Ri1and Ris is OH; SH; a heterocyclic residue; NR1sR1; wherein each

of Rysand Ry7, independently, is H or C4alkyl or Rys and Rz form together with the

nitrogen atom to which they are bound a heterocyclic residue; or a radical of formula o

X-Re-Y (o)
wherein X is a direct bond, O, S or NR1s wherein Ry is H or Cy.alkyl,



(d) (e) (f) wherein each of R, R4, R, R6, Rl1 and R14 is OH SH a
het erocyclic residue; NRL6RL7 wherein each of R16 and Rl,, independently,
is Hor Cl1,alkyl or R16 and R17 formtogether with the nitrogen atomto
whi ch they are bound a heterocyclic residue; or a radical of formula a

-X-R,-Y (a) wherein Xis a direct bond, O, S or NRL6 wherein R16 is H or
Cl-4al kyl, -2- R is Cl-4alkylene or CI“4al kyl ene wherein one CH2 is

repl aced by CR, Ry wherein one of R and Ry is Hand the other is CH3, each
of R and Ry is CH3 or R and Ry form together -CH2-CH 2-, and Y is bound
to the ternmhds Ceaalldenaonth-atiyldne whereiotang Ghloavemaced WeCBRyoyreréin oneesi due

and - NRj qR20 i i oal kyl ,
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substi t ut ed togethéne—@ldz'-@H@abndcar bon atom by OH or R 9 and R20 form
together wt the it en at | ch bo et er cycl iC
resi due; eac RQ E@?g eﬂglna&ar})% alogy 8” %lec%‘gfrorﬂw&a]aaﬁfofg

i ndependent |r§.‘5|du§ath malgagoenheréﬂ:ré’aa:hl@flmg aﬁam ikdbpefbentiyHe H, G, scd@loamyly ,
Cl4al kyl thi o, NHCI - N( di - 4al k or CN, either Eis -N=and Gis

e STV Sotyaboating Cosalky! S Cordlion ot Sugalky] QPUSBRINCTRE i test aroWe el wy.

al kyl or al e
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pr ef er abl y ptiehgund Bylet%t)@fcb@gﬁﬁlldl@, residue as Rl, R4, R7, Re, R |, R14 or Y
or for t e i ght,
pref er gEEI%Cth ?\%{g% £ dhﬁg’ nb’ér e’a nd%ﬁﬁ@@pen‘dénf?% Ralbgrt %1“‘£kﬁ
CF;, OH, SH NH., Ci.salkoxy, C, 4a|kylth|o NHC;.,alkyl, N(di-C.salkyl), or CN;
either E is =N=and G is -CH= or E is -CH= and G is —N=; and
ring A is optionally substituted.

Any alkyl or alkyl moiety in e.g. alkoxy may be linear or branched. Halogen may be F, Cl, Br
or |, preferably F or Cl. Any aryl may be phenyl or naphthyl, preferably phenyl.

By heterocyclic residue as Ry, R4, Rz, Rs, Ri1, Ris or Y or formed, respectively, by NR1sRy7

or NRgR20, is meant a three to eight, preferably five to eight, membered saturated,

unsaturated or aromatic heterocyclivc ring comprising 1 or 2 heteroatoms, preferably

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

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

Examples of a substituent on a ring carbon atom include e.g. C4alkyl e.g. CHs;

Cascycloalkyl e.g. cyclopropyl, optionally fdrther substituted by Cs.salkyl; 2k wherein p
is 1,2 or 3, preferably 1; CF;; haiogen; OH; NH,; -CH,-NH,; -CH»-OH; piperidin-1-yl; or
pyrrolidinyl. Examples of a substituent on a ring nitrogen atom are e.g. Ci.salkyl; acyl, e.g.
R’x-CO wherein Rk is H, Cq.salkyl or phenyl optionally substituted by Cs4alkyl, C;4alkoxy or
amino, e.g formyl; Cs.ecycloalkyl; Cs.scycloalkyl-Cy4alkyl; phenyl; phenyl-Cy.salkyl 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 B
. -Rar- Y’ ®



unsaturated or aromatic heterocyclic ring conprising | or 2 heteroatons,
preferably selected fromN, 0 and S, and optionally substituted. Suitable
exanpl es include e.g. pyridyl, e.g. 3- or 4-pyridyl, piperidyl, e.g.

pi perl din-1-yi, 3- or 4-piperidyl, honopiperidyl, piperazinyl,

honmopi perazi nyl, norpholin-4-yl, |n1da%olyl i m dazolidinyl, pyrrolyl or
pyrrolidinyl, optionally substltuted e.g. nono- or polysubstituted. Wen
t he heterocyclic residue is substltuted this nay be on one or nore ring
carbon atons and/or on a ring nitrogen at om when present. Exanples of  a
subst i tweereindiz: s €i-sadkytemeiCaaksyena interdepted by Oandry]ig AH, dNHp, NEKGi-salky)

C3- 6CYC$ %Wﬁh . cyclopropyl, optionally further substituted by

Cl. 4a|kyl i3 0O, wherein p is 1,20r3, preferably 1;CF3; hal ogen; OH
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subst I'ng n| roge af kyl ; acyl e. g CO
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NH( C14al yI) N( C, 4al k 4a] ene Inte 0 may be e.g.
NG Crewniding. pEhoie 'm'f@nglbé'md? Weny&rpvao&anérom? Prlogen’ i o a
het erocyclic residue, it my ive or six menbered saturated,
unsat ur‘&hea Rayis %HQ?H%?C&CM"M dB?éP'P%!'tLﬁ'}ﬁ& Q*’Siﬁﬁ‘i‘t?'lé Pﬂé}"'elteﬁf““?' CarReRAAY ons,
: preferably selected fromN, 0 and S. Exanpl es jncl ude e. - or 4- d(|dyI
pi per i dffinenging A igisyBetituted. it may|be @on%@r@%%iﬂ& 4, Prefs ﬁﬁﬁv peppgppstitute
Pi per azpp¥lpstiM) BehgZkttted from the group consisting of e.g. halogen, OH, Cy.alkoxy,

e.g. OCHjs, Cysalkyl, e.g. CHs, NO,, CF3, NH,, NHC,4alkyl, N(di-C,.salkyl), and CN. For

example, ring A may be a residue of formula

wherein

Rq is H; Cy4alkyl; or halogen; and

Re is OH; NO2; NH»; NHC,_4alkyl; or N(di-Cy.salkyl)..
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.

Examples of heterocyclic residue as Rs, Rs, Rz, Rs, Ri1, R14 Or Y or formed, respectively, by

NR;sR17 or NRygR20, include e.g. a residue of formula (y)

wherein

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

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

X is -N=, -NR, -CRy= or —CHRy- wherein R;is a substituent as indicated above for a ring

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



pyri mdinyl, norpholin-4-yi, imdazolyl, imdazolidinyl, pyrrolyl or
pyrrolidinyl, Wien R is substituted Cl-4al kyl, the substituent is
preferably on the term nal carbon atom Wen ring Ais substituted, it may
be nono- or pol ysubstituted, preferably nonosubstituted, the substituent(s)
bei ng selected fromthe group consisting of e.g. halogen, OH Cl.4al koxy, -
e.g. OCH3, Cl-4alkyl, e.g. CH3, No2, TE3, NI-12, NHC -4al kyl ,

N(di -Cl -4a] kyl )2 and CN. For exarrpl e, ring A may be a residue of formula 1
4 A Rd wherein Ad is H Cl-4alkyl; or halogen; and R is OH NO2; N -12;
NHCI - 4ah&pond DétWN(edI&@nleékl |k¢|tl)é} sattﬁ’ateﬂejmhbmu&ied s in posi t| on 1;
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|ncludeeg a residue of formula ( é (Y) wher ei n. t he rrngD
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substituent as indicated above for a ring nitrogen atom and R'"-is a

subst i tAIERte AR reBALE BF ffimBRAYFis oAk wiherdiR the MPBRoMLEM, 4-fiperazinyl ring

optionally C- and/or N-substituted as indicated.

Representative examples of a residue of formula (y) are e.g. 3- or 4- pyridyl; piperidin-1-yl;
iJN-(C14alkyl)- or —(a-hydroxy-Cj.salkyl)-3-piperidyl; morpholin-4-yl; imidazolyl; pyrrolidinyl;
1-piperazinyl; 2-C;.4alkyl- or —Cs.¢cycloalkyl-1-piperazinyl ;3-C;.salkyl- or —Cs.¢cycloalkyl-1-
piperazinyl; 2,2- or 3,5- or 2,5- or 2,6-di(C1.4alkyl)-1-piperazinyl; 3,4,5-tri-(CMalkyl)-1-
piperazinyl; 4-N-(Ci4alkyl)- or -(w-hydroxy-Ci.4alkyl)- or —(cw-dimethylamino-C,.salkyl)-1-
piperazinyl; 4-N-pyridin-4-yl-1-piperazinyl; 4-N-phenyl- or —Cs.¢cycloalkyl-1-piperazinyl; 4-N-
(Ci4alkyl)- or -(w-hydroxy-Cj.salkyl)-3-C.4alkyl- or —3,3—di(C.salkyl)-1-piperazinyl; 4-N-(1-Cy. '
salkyl-Cs.scycloalkyl)-1-piperazinyl; 4-N-formyl-1-piperazinyl; 4-N-pyrimidin-2-yl-1-piperazinyl;
or 4-N-C,_jalkyl-1-homopiperazinyl.

The compounds of formula | may exist in free form or in salt form, e.g. addition salts with
e.g. orga'nic or inorganic acids, for example, hydrochloric acid, acetic acid, when R;, R4, Ry,
Rs, R11 or Ris and/or Rz, Rs, Rs, Re, Re, Rio, Ri2, Ris or Rys comprises an optionally

substituted amino group or a heterocyclic residue which can form acid addition salts.

It will be appreciated that the compounds of formula | may exist in the form of optical
isomeré, racemates or diastereoisomers. For example, a ring carbon atom bearing a
substituent in the heterocyclic residue as Ry, R4, Ry, Rg, R11, R14 Or Y or formed,
respectively, by NRgR17 or NR19Rz20, 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. RaisHor CHjs;

2. RpisH;

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




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 sel ected anong those indicated above for a ring
carbon atom and the line between C3 and Xb and between C, and Xb,
respectively, represents the nunber of o carbon atons as required to obtain-a
5 6 or 7 nmenbered ring D. A preferred residue of formula (y) is one wherein
the ring D forms a 1,4-piperazinyl ring optionally G and/or Nsubstituted
as indicated. Representative exanples of a residue of fornmula (y) are e.g.

3- or 44. pRedgrred hetpeocyeliciresidug ps formedipy(NR 1B alik 919) prp@razrn 1-yl optionally N-

hyd
pyr)? ol- ?/drr ﬁéﬁ%ﬁsﬁuﬁead %%ya%z‘ieﬁlwr byg%bﬁrolg%ﬁl%l dé}.E%ﬁ%gw l& e pi per azi nyl
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- pi perazi gydsor cs’ptmnawcxéwstﬁu%u éLg W@ﬁ%@? Wﬂ)esrtﬂin%‘ﬁ?'aﬁaﬁbrs a#Rb/or 5 and/or
- C3-6cycl oai kyl -1 -pi‘perazinyl; or

- (0) ~hydroxy- C, 4al kyI) 3-C - Tzkyl or -3, 3- d| (Cj 4al kyl)-1 -piperazinyl;
4-N -(1-C Mead, kyl ) =1 - pi. i |, : = | -1-Ri i | :
4N pyri m G 62 o BENE, Dot i AT 6L e AR enahiGt byl * The
colrrpounqshslfbsflmllerd,lleag I|n positicrx4, sty Nlﬂg,f-cbleNgI@bmf)ipEridim -1syl) ér i <pbﬂitron33,?e .gaddi ti gn
salts wit ni ¢ of.inorganic aci r ex orrc aci
caet o et oy Gl ar AR ST gyrlgnyt SpTa CSio e sosoRs by g GelHirg.

Rio, R1g, RL3 ArorldH,; conpri ses an’ optionally substituted am no group or a
het erocyclic residue which can formacid addition salts. It

‘appr eci 8t e ieitaualkriene ehodtariensrvhespinie tarming) Chiz isseplaged ﬁ)év(\gﬁyﬁn’{vB?reEbt i cal

i soners, rﬁcme@r@rtoégtﬁél_@fgﬁ@ﬁpners For exanple, a ring carbon atom
bearing a Substituent in th eterocyclic residue as Rl, R4, R7, R8, Ril,

R14 or % oXig@ined, respectively; by NRL6RL7 or NRI9R20, is asymnetric and
may havg t'ﬁ?e B’dlc%foi"rorrﬁlﬂgf(&)qgr@)tbﬂ ~CH2-Y;

9. Each of Rigand Ry is H, Cy.salkyl, e.g. methyl, C,alkyl substituted on the terminal
carbon atom by OH, e.g. -CH,-CH,-OH, or cyclopropyl;

10. Preferred heterocyclic residue as formed by NRygRz is €.g. piperazin-1-yl optionally N-
substituted by C,.4alkyl or a residue of formula B; piperidin-1-yl; 1-(C;.,alkyl)-piperidin-3-
yl; 3- or 4-pyridyl; imidazolyl; pyrrolidinyl; or morpholin-4-yl;

11. Each of Ry, R4, R7, Rs, R11 0r R1s, independently, is 1-N-methyl-piperidin-4-yl;
4-methyl-piperazin-1-yl; 4-methyl-1-homopiperazinyl; 4-(2-hydroxyethyl)-piperazin-1-yl;
or -X-C,. 7 or 3-alkylene-NR3R20 Wherein X’ is a direct bond, O or NH;

12. In the residue of formula (a) either each of R; and R;is H or one of Re and Rsis H and
the other is F, Cl, CH;, OH, OCH; or CF;;

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

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

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

16. In the residue of formula (d) either each of Rg and Ryois H or one of Ry and Rypis H and
the other is F, CI,V CHjs;, OCH; or CF3; preferably Ry is H and R is in position 5, 6, 7 or
8, preferably in position 6;

17. In the residue of formula (e) each of Ry, and Rysis H;



It is to be understood that the present invention enbraces all enantioners
and their mxtures. Simlar considerations apply in relation to starting
materials exhibiting asynetric carbon atonms as nentioned. In the conpounds
of formula 1, the follow ng significances are preferred individually or in
any sub- conbination: 1. Ra is H or CH3; 2. Rois H 3. RRng Ais
unsubstituted; or is substituted by melshyl in position 7; 4. Preferred

het erocyclic residue as formed by NR 6Rl7 is e.g. piperazin-11 -yl
optionally N substituted, e.g. by Cl-4al kyl, co-hydroxy-d -4al kyl,

- co- di met8yinahe residile- efdbioylla (€)%ne d BYLChodRkgyis H doid-thalokher is05,. A @HL, @CHydr, an
aromatic hgterocycl ic residue conprising 1 or 2 nitrogen atons, e.qg.
pyridyl . 8rimdin-2-yi, or a residue of fornula P as defined above

and/ or - opt WASREIY—Ki= 2HEG Ist-LGf&d,,pr@feﬁhbl)me@'ﬁ M1zl|ﬁn itibh @y 72, and/or 3

and/or 5 and/or  //[jH2 6 nd/ in position 2
or 3; pipeWhen Fi9-C b' ﬁ:fypréer%jbg'@l'? Utaé’ﬁyme'sd" Hoﬁ't'ngrtlon 4, by

NI-12, 1§'1%thlbﬂ?e§?dud%fnsmlﬂwz)h,5.m cwadrm@@l.ﬁbegiu&as%rg by OH or NH2; or
pyrrolld | optionally C-substituted in position 3 by OH or NI-12; 5. R18

i s H or2@&H®:thg residue of f@rm%l(fk{jlhewé* 6F Chy, 1@ iR ppaitien Grretarably e t er mi nal CH2

is replage l%palg d Ry formtogether -CH2-CH2-; 7. X is 0;
8. The rggdlﬁ(l:%‘ %&E% I a (a (Bora(g_ CH2- CH2-y; 9. Each of R19 and R20 is H,

Cl. 4al kyl, e.g. nethyl, Cl 4a| kyl substituted on the terminal carbon atom

by OH, ?h@pre&%ﬁ%b%lso‘?ﬁclﬁ&g 2 BFo%Bgé for the preparation of a compound of formula

| which process comprises

a) reacting a compound of formula Il

(s

wherein R,, Ry, and ring A are as defined above,

V

Rb =)

D—Z

with a compound of formula lll
R - CH;- CO - NH; ((11)
wherein R is as defined above,
b) reacting a compound of formula IV

o

NH

Gy
N

wherein R,, Ry and ring A are as defined above,
with a compound of formula V
R-CO-CO-0OCHj,3 V)
wherein R is as defined above; or
¢) converting in a compound of formula | a substituent R, R4, Ry, Rs, Ry10r Ry into
another substituent R, R4, Rz, Rs, Rij0r Rys




10. Preferred heterocyclic residue as formed by NR 9R20 is e-g- piperazin-1
-yl optionally N substituted by Cl.4alkyll or a residue of formula P;
piperidin-1 -yl; 1 -(d-4alkyl)-piperidin-3- yl; 3- or 4-pyridyl;

i mdazolyl; pyrrolidinyl; or norpholin-4-yi; 11. Each of RI, R4, R7, Re, Ril
or R14, independently, is 1 -Nnethyl- ?Dpeddi n-4-yl; )
4-met hyl - pi perazin-1-yi; 4-methyl-1- horfopi per azi nyl ;

4- (2- hydroxyet hyl ) - pi perazin-1-yi; or -X -C. 2 ~r 3-al kyl ene-NRl 9R20
wherein X is a direct bond, 0 or NH; 12. In the residue of fornmula (a)

ei t her endwhefre Rjuinad, ®RBiverting dne tesoltiof cempawnt eidosniia 4 nbitaindddn diekdorm ®© F,

ad, CH3 forﬁ—ll:’{lcroﬁﬁe%:a( afj%}){% |a{ he residue of formula (a) R2 is OH 14. In

the res?& %ach of Re and Re is H or one of Re and Re
H t h th f

¢ or mut aPraspSEaRpa el abd (e ma epn e henty B8 pfect ST tngBraselod BEa SFRAHES S L que

01;] f or rrPsllga't -BdDKe WHeear coagoland$ oﬂ@rmalg IleDVlc];srrﬂnang an®©h hrdep witich ER%@M AotH and

t t

00Si ti 055@0'%*9 to Mo reagtion ey isedn P OF gB S giigtectort forh. Th B aptacing

formul a rﬁ%ﬁﬂﬁa fimdvbd arbstdRyIoinsethbds |610w118n tHenart Bﬁhé%ﬁddﬂﬂeoﬁcﬁeﬁs@ﬂéﬂ“ a (e)
one of 2a R13 is Hand the other is F, or CF3; when E is

-N= andsepia or ?iﬁzpmﬁ?@f%?%ﬁl Waﬁ?8|°§"ﬁdé’r‘l’éla?892d'ﬂ%tq 'FP%‘S"‘PV\?HSGfobeafnplemhen E
i's - CHwhBA RG RS m, r&fma @Bﬂnxngéls’a ﬁnéﬂmgmﬁé%& OR ghesy ltnbgBe?eplé&d I'n the
residue of formila Néé d, e.g. in position ; I'n

t he resbyithe dgsiredrNgie 17(qr)‘Nﬂ‘19Béo is H or CH3, e. g. in position 5, preferably

H 21. Ris aradical of fornula ( cR or (f).
Compounds of formula |l may be prepared by reactlng the correspondlng indol compound

with an oxalyl halogenide, e.g. chloride, or with a monoalkyl oxalyl chloride under basic
conditions, e.g. as disclosed in Example 28.

Compounds of formula lll or V, used as starting materials, may be prepared in accordance
with known methods, e.g. by introducing the desired substituent Ry, R4, Rz, Rs, R11 or Ry,
respectively, in a compound of formula III’ or V’

R’ - CH,- CO - NH; ()

R”-CO -CO - OCHg \'A)
wherein each of R’ or R” is respectively a radical of formula (a), (b), (c), (d), (e) or (f), each
of which comprising a leaving group, e.g. halogen, in place of Ry, R4, Rz, Rs, Ri10r Rys.

Alternatively, compounds of formula Il wherein R is a radical of formula (a), (b) or (c), Ry, Rs
or R; being a radical of formula (o), may be prepared in accordance with known methods by
reactingj a compound of formula I’ wherein R’ is respectively a radical of formula (a), (b) or

(c), each of which comprising OH in place of R,, R, or R;, with a compound of formula X,-X-
Rc-Y wherein X, is a leaving group, e.g. Cl, and X, R; or Y are as defined above.

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

formula (e’)

R13 S (e"

P
N Xa

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




The present invention also includes a process for the preparation of a

conpound of fornmula | which process conprises a) reacting a conpound of
- formula 11 0 00~ AR N | wherein R Rb and ring A are as defined
. above, with a conmpound of forrmula Il RCH2- CON-12 (111) wherein R is as

defined above, b) reacting a conpound_gf formula IV 0O NH2 A Ro (IV)
wherein R, Rband ring A are as defined above, with a conpound of fornmula V
R COCOOCCH3 I'V) wherein Ris as defined above; or c) converting. in. a
conpound of forrmula | a substituent Rl, R4, R7, R8. Rl11 or Rl4into another
subst i t arthwitiRa corpourd of RamuRM! or R14 - 7- ' :

- R'11H (vh
wherein R'y; is -O-Rc-Y or -S-R.-Y. This reaction may be carried out in accordance with
know methods, e.g. as disclosed in Example 28 below. ‘

C_émpounds of formula | wherein R is a radical of formula (d) or (f) wherein Rg or Rysis - -
-O-R.-Y or -S-R.-Y may also be prepared by reacting together a compound of formula Il as
defined above with a compound of formula Il wherein R” is a radical of formula (d’) or (f’)

RI15
R9 N R15<£\_\(N )
R10‘é | (d) : N'-=<
N¢I\Xa X,

or
‘wherein Ry, Ry, Ris and R’ys are as defined above and X, is a leaving group, e.g. halogen, -
‘and with a compound of formula VI’ ‘
A-H (V1)
wherein A is -O-R;-Y or -S-R¢-Y. This reaction may be carried out in accordance with know
methods. '

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

described hereafter.




and, where required, converting the resulting conpound of forrmula | 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. When conpounds of formula Il or V conprising an OH group which
should not participate to the reaction are used, such OH group is in
protected form The OHprotecting grbap may be renpbved accordi ng to nethods
known in the art at the end of condensation step a) or b). Process step c)
may be carried out according to known nethods: for exanple when R1, R4, R7,
R8, R, TheéfollBMihgExapiplesesre dlubiraie dthgmoemtiont hi s OH group may be repl aced
by the §$Si red -NRrRI -/ or _-NR19R2(¥. Corrgﬁunds of fornmula 11 may be prepared
by reac®ing the correspondithg i"RYBICEBHFUIRd with an oxal yl hal ogeni de,
e.g. chigride, or with a manoaltétyahyeradhisah chl ori de under basic - conditions,
e.g. as_disclosed in Exanple 28 Conpounds of formula IIl or V, used as.

- startingCHaterials, may be Fr eﬁ@ﬁ@&gﬁﬂmﬁk‘,‘?ﬂ‘ﬂt&ﬁ&?hymth known nethods, e.g.

by intrpghei ng the desired §Ub5tétirébiﬂflfanﬁqonilﬁﬂ,ﬂu8?de RS, R11 or R14, _
respectively, in a conpound of formila Ill" or VR - CH - GO - NH2 (I11")
R' - GBINABD - OCH3 V) wherei n 2:3dts(dipherylpirsphiso)-tdpkivaphteyly a radi cal of
formula (a), (b), (c), (d), (e) or (f), each of which conprising a | eaving
group, e.g. halogen, in place of Rl, R4, R7, R8, RL I or R14. '

Al t er naExample 1: c onB3(Indsinddl-8-gf)ri+3a(2tdimetindamino-éthoxypSs-hydrogtphemyller nul a
(a), (b) or (c), RL Rz} 04] R7 being a radical of formula (a), may be
prepared i n accor ddVEEIG2HIORBwn net hods by reacting a conpound of formula
[Il"wherein R is respectively a radical of formula (a), (b) or (c), each
of which conprising OHin place of R, R4 or R7, with a conpound of fornmula
Xa-X- R -Y wherein X, is a leaving gsol¥po €.g. C, and X, R or Y are as
defined above. .

M

A solution of 400 mg (0.58 mmol) of 3-(1.H.-indol-3-yl)-4-[3-(2-methanesulfonyloxy-ethoxy)-
5-triphenylmethoxy-phenyl]-pyrrole-2,5-dione in 5 mL of 33% dimethylamine in ethanol is
stirred overnight at RT. The reaction mixture is diluted with ethyl acetate. The resulting
mixture is washed with saturated aqueous sodium bicarbonate. The layers are separated
and the aqueous layer is extracted with three portions of ethyl acetate. The combined
organic solution is washed with saturated brine, dried over anhydrous sodium sulfate,
filtered and concentrated under reduced .pressure. The residue is filtered through a plug of
silica gel (70:30 ethyl acetate / methanol) to afford 3-(1.H.-Indol-3-yl)-4-[3-(2-dimethylamino-
ethoxy)-5-triphenylmethoxy-phenyl]-pyrrole-2,5-dione, which is immediately used in the next
step without further purification.
To a solution of 370 mg (0.58 mmol) of 3-(1.H.-Indol-3-yl)-4-[3-(2-dimethylamino-ethoxy)-5-
triphenylmethoxy-phenyl]-pyrrole-2,5-dione in 5 mL of methanol is added 251 mg (1.46
mmol) of para-toluenesulfonic acid. After stirring for 2h at room temperature, the mixture is
diluted with ethyl acetate and washed with saturated aqueous sodium bicarbonate. The
aqueous layer is extracted with three portions of ethyl acetate. The combined organic layers
~ are washed with saturated brine, dried over anhydrous sodium sulfate, filtered and
concentrated under reduced pressure. The residue is purified by column chromatography
on silica gel (7:3 ethyl acetate / methanol) to afford the title compound as an orange foam.




Conpounds of fornula | wherein Ris a radical of fornula (e) wherein Eis
-N=, Gis -CH= and R11 is -0-R -Y or -S-R -Y may al so be prepared by
reacting together a conpound of forrmula 11 as defined above with a conpound

of fornmula I'll"wherein R is a radical of formula (e') F' R13:bl& (e.) K
N xa wherein R12 and R13 are as defined above and X is a |eaving group, -
e.g. halogen, and with a conpound of Tofnula VI R 11H NO wherein RIIl is

-0-ReY or -S-ReY. This reaction nmay be carded out in accordance with know
met hods, e.g. as disclosed in Exanple 28 bel ow. Conpounds of fornula I
wher e| n'HRNMR (DM$0+d3,240008HEDS mriLBa (§, d)H)p11.00 )s, vy 48 (RAH)/7.88 45, 1181), ZABR. - Y

2 as  Gerad it o b B2 zch o BB bt e T B S I e 3 61 Dt e
of for mﬂhﬁs(sb , ), Bi69)(t, .R_-S@ i, SH) (2135 (f, thsgNzNQH?\lzm @! 6Pf); Meh@ei n R,

RIO, R15 and R 15 are as defined above and X_ is a |eavi n group, e.g.

hal ogennegaiivel iaxization) 'B@rﬁ?&l?fh”bf(ﬂ Positive iopjzatiop)nRSRM 'ta Ais -0-R-Y or

-S-R -Y. This reaction nay be carried out in accordance with know
3-(1.H.-Indol-3-yl)-4-[3-(2-methanesulfonyloxy-ethoxy)-5-hydroxy-phenyl]- pyrrole-2 5-dione,

used as starting material, may be prepared as follows:

a) [3-(2-Triisopropylsilyloxy-ethoxy)-5-hydroxy-phenyl]-acetic acid methyl ester

A mixture of 9.39 g (51.5 mmol) of (3,5-dihydroxy-phenyl)-acetic acid methyl ester
(prepared according to U. Eder, G. Sauer, G. Haffer, G. Neef, R. Wiechert, US 4,066,674),
11.38 g (61.8 mmol) of 1-bromo-2-triisopropyilsilyloxy-ethane and 14.50 g (51.5 mmol) of
cesium carbonate is stirred at RT for 1 hour and at 60°C for another hour. The reaction
mixture is then treated with saturated aqueous sodium carbonate and extracted with ethyl
acetate. The layers are separated and the organic layer is washed three times with
saturated aqueous sodium carbonate. The aqueous layers are combined and extracted
three times with ethyl acetate. The combined organic solutions are then washed with
saturated brine, dried, filtered and concentrated under reduced pressure. The residue is
purified by column chromatography on silica gel (85:15 hexane/ethyl acetate then 70:30
hexane/ethyl acetate and finally pure ethyl acetate) to afford above title compound as a
yellow oil.

MS (El, negative ionization) m/z 381 [M-HJ, (El, positive ionization) m/z 405 [M + Na]

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

A mixture of 3.9 g (10.2 mmol) of the compound of step a) and 40 mL of concentrated
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 filtrate is reduced under reduced pressure. The residue is dissolved in a minimum of
ethyl acetate and n-hexane is added upon which the desired product crystallized, affording
above title compound after filtration and drying.

MS (El, negative ionization) m/z 366 [M-HJ, (El, positive ionization) m/z 390 [M + NaJ*

¢) 2-{3-(2-Triisopropylsilyloxy-ethoxy)-5-triphenylmethoxy-phenyl}-acetamide

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



met hods. Insofar as the production of the starting materials is not

particul arly described, the conpounds are known or nay be prepared

anal ogously to nethods known in the art or as described hereafter. The
following Exanples are illustrative of the invention. RT roomtenperature
THF tetrahydrofuran FCC flash col um ﬁh_r omat ography TBAF tetrabutyl _
amoni um fl uori de BI NAP 2, 2' - bi s(di phenyl phosphi no) -1, 1' - bi napht hyl Exanpl e
1. 3-(l.H-Indol-3-yl)-4-[3-(2-di nethyl am no- et hoxy) - 5- hydr oxy- phenyl | -
pyrrole-2,5-dione 6 0 0 OH H/ N A solution of 400 ng (0.58 nmol ) of

3- (| . H.hqungi Satgatgd)aquepgs sodinm: biearbenate igddegdyansithe mpature is extracted with

5-trip I SHYOF -] | o0 dj et hyl am ne in
et hanolhﬁfgsédgs?@l rrefﬂﬁ}gggént%eﬁﬁgtgb E‘Ib%e%'lcﬂgé}?(g[ggtaﬁso%ﬁ%a%%(?@v{?ésmgﬁI uted with
et hyl csaturated. aqiieeus esdilimibigarbonate and onee wills haitiratgd hriren tdnied over ardydmus

d . ' .
oxt 1 actOHUN PR e eREan S é B TREY Bhitha MRS S nRHSRNS 1 Ay
sol ut i azolursn claehatograpiy erasilicaageld12ri-hexandfetted acatate falidwedt musom,o@thymd
| fate, filt d . trated d r resj due is

11 tor cirotPkgHom BRySgpmrdund chesammiosoan EiyR GUBGE PORwiAThol) 1o
af ford Bag L.Abo inhdi@h) 3681 ks, 4H)36.68 (8l 11t 6128 41110, 5.92 (s, 1H), 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, 21H); MS (E|,

negative ionization) m/z 608 [M-HJ, (El, positive ionization) m/z 632 [M + NaJ*

d) 3-(1.H.-Indol-3-yl)-4-[3-(2-triisopropylsilyloxy-ethoxy)-5-triphenylmethoxy-phenyl]-pyrrolé-
2,5-dione

To a stirred solution of 2.5 g (4.12 mmol) of compound c) and 1.3 g (6.40 mmol) of (1.H.-
indol-3-yl)-oxo-acetic acid methyl ester in 18 mL of THF is added 20.6 mL (20.6 mmol) of a '
1M solution of -BuOK in THF at room temperature. The reaction mixture is heated to 60°C
for 45 minutes and then allowed to cool to RT. Saturated aqueous sodium bicarbonate is
added and the resulting mixture is diluted with ethyl acetate. The layers are separated. The
aqueous layer is extracted three times with ethyl acetate. The combined organic solutions
are washed twice with saturated aqueous sodium bicarbonate and once with saturated
brine, dried over anhydrous sodium sulfate, filtered and concentrated under reduced
pressure. The residue is purified by column chromatography on silica gel (2:1 n-
hexane/ethyl acetate followed by 100% ethyl acetate) to afford the title compound d) as an
orange fqam. 'H NMR (DMSO-ds, 400 MHz) § 11.90 (s, 1H), 10.95 (s, 1H), 7.93 (s, 1H),
7.43 (d, J=8.0 Hz, 1H), 7.37 - 7.20 (m, 15H), 7.11 (dd, J=7.4, 7.6 Hz, 1H), 6.74 (t, J= 7.6
Hz, 1H), 6.56 (s, 1H), 6.33 (s, 1H), 6.16 (d, J= 8.0 Hz, 1H), 6.07 (t, J= 2.1 Hz, 1H), 3.65
(dd, J=4.1, 5.1 Hz, 2H), 3.39 (m, 2H), 1.04 - 0.87 (m, 21H); MS (EI, negative ionization)
m/z 761 [M-HT, 518 [M-PhsCTJ, (El, positive ionization) m/z 785 [M + Na]"

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



et hoxy) - 5-tri phenyl net hoxy- phenyl ] - pyrrol e- 2, 5-di one, which is i mediately
used in the next step without further purification. To a solution of 370 ng
(0.58 mmol) of 3-(I.H. -Indol-3-yl)-4-[3-(2-di nethyl am no- et hoxy)-5-

t dphenyl net hoxy- phenyl ]--pyrrol e-2,5-dione in 5 nL of nethanol is added 251
ng (1.46 mmol) of para-toluenesulfonic acid. After stirring for 2h at room
tenperature, the mxture is diluted WE ethyl acetate and washed with

sat urat ed agueous sodi um bi carbonate. The aqueous |layer is extracted with
three portions of ethyl acetate. The conbi ned organic |ayers are washed

Wi th satinderredlicetipnessuely.iThd rosidiie Bpwidled b colatnumraratbgtaphy fonlsiliea gél and

tr.at d duced .Th i ified b |
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0 ?Il zat’@slpn%), :18(327 @92H; M[%(EI] negative ionizalti]?n) mllz 605 [I\/![-l;i]]', 36)2 [g/l—l;’]hag]', (El, pc;]sitiveI ]
-(I.H-lndol ~-3-vi)-4-[3-(2- nesul f onyl oxy- et hoxy) - 5- roxy- phenyl ] - pyr
ol e-2,'eﬂ'aﬁﬂﬂ{@,m%@é%@\"ds"‘éﬁa‘%[% teri a?/, m);y be p)r/epar e)(; as %/olol OVV)S/: al)Oy
3-(2-Tgil | sil -eth - 5- hyd - | ]- ti [ t hyl

cater A rotiae-b Y sty o ok R P RS iR PRI aci o
met hyl £sididne (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 )
_ - br omo- 2 MixturesenogiRAuad eyl bl g-(@/Hameck ptimethagesigiopicianyrfid andP.76¢Rlks um
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m Xt ur > then treated with saturated aqueous sodi um car
and extaqusoud sedium kieathonate issaddes, anththel regulting mixture dpdifuiedwitasthyt he or gani ¢

layer i gopashatkh h)Essrd sB5sat¥d! fhe aqueous layer is extracted with three portions of
ethyl acetate. The combined organic layers are washed twice with saturated aqueous
sodium bicarbonate and once with saturated brine, dried over anhydrous sodium sulfate,
filtered and concentrated under reduced pressure. The residue is purified by column
chromatography on silica gel (1:2 n-hexane/ethyl acetate followed by 100% ethyl acetate) to
afford the title compound f) as an orange oil.

The compounds of formula X,

Rt R,

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

Example 1.
TABLE 1
Example R; R2 Rs R. M.S. Data
2 OH H H H M* 304

3 ~O-(CHo)s-N(CHa)2 H H H MH" 390




sat urated aqueous sodi um car bonat e.
three tines with ethyl
saturated brine,
The residue is
acetate then 70:30 hexane/ethyl
acetate) to afford. fpove title conpound as a yellow oil.

extracted
are then washed with
under reduced pressure.
(85: 15 hexane/ et hyl

silica

finally pure ethyl

gel

acet at e.

dried,

The aqueous | ayers are conbi ned and
The conbi ned organi c sol utions

filtered and concentrat ed

acetate

purified by col um chromat ography on

and

VS (El, negative ionization) mz 381 [MH -, (El, positive ionization) mz
405 [M+ Nal' b)
2- [3 (’) T(l i SppLo opvl-si|] nvu at S.hvdr OXY- ph - aGI?t ami-de. +A mxtur e-
of 3.9/g (0.} nnnl)*%P il %ghpou bt step a aEG 40 mH of |coMBer?? atfed
aqueoup amwon ails sK)CHedpkaRT for 2 daMs an t e s¢l vamt s ar RHI Sgeved
under [edgeeth—press € stete—ts—dizssotpet ¢t hyl—agetgieand
filtergd FhrOth a DF%§HSF“ GH ca_gel T#e fifltrate i|s Héduced under
reducefl pr7fessfire. 4IEHTCQSPGQEMF§YUissolveH infa n%hinmn1d1 ethyﬁravbtate
and n- [Texgme [ So&LT PR EiSdiaZidlE desT et prodyct ¢rysyat iz far di ng
above fitle cnnpouﬁgﬁar ?ﬂ??{aﬁjon and dryijng. M5 (E, 'negatlve
i oni za[i Ofy) Z @@H&Wlmmrphdﬁhﬂ yOST ETVeRi onijzat gon) [ 24 SYT T MHF 18] C)
2_[3_( -Triicwnrn i = Hde A
sol utipn 4 1 6'%‘ ﬁcggﬁﬁﬁ%‘ 2’0’618"9! ounde), 3. 7Hy (13. 7%
trl phe \ll oF nrénf | d [ ’)R 9 nfrD! ) Cf tHlvi nt rrg
(4.38 P) of di n%'?%@l%fﬁ"ﬂ%?ﬁbﬁ'&i nel in 80 ml of Hdi chhi oH‘Brret ha irred
at room tmrpe atur eOf-(CHQ-%MGHs)g Sat u[ at eHd aqu1eoukl sodli urH bi ¢ar bbhare ils
added pt e Xt et—wHt-h €10 +-+ofrs et hy' e.
The conblﬁ%d JrganlcquﬁgﬁkN(ﬂ*)mashe thce th'H safurated|aqueous sddi um
bircar bpnate aphd once vméﬁnﬁéﬁgrated rine, drifed over |anhydr¢us sodium
sul fatpfiltkred and concént tated u r_reduded pressure The residueli s
purifipd W ,olunﬁ)EHTGHaPWEwaﬂhy on silHca del Hi:2|n-Hexahe/ ¥Hh$82 adet at e
0,

foll owed by 1D0% et hy!_IO CHz_CHz

15 -O-CH,-CH,-N(CH2-CH>-OH), H H H MH" 436

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

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

18 -CHz-N(CHa). H H H MH" 346

19 -O-CH3-CH2-N(CH3), -0-CHz-CHs H H M" 419

20 -O-CH3-CHa-N(CHa)2 -O-CHj H H MH" 406

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

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

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

24 -(4-methyl-piperazin-1-yl) H CH3 H (M+H)" 401

25 -(4-methyl-piperazin-1-yl) H CHs3 CH,3 (M+H)* 415

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

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

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

pyrrole-2,5-dio

ne




acetate) to afford the title conmpound c) as a white foam 'H NWVR (DVSO d6,
400 MHz) a 7.46 - 7.20 (m 16H), 6.81 (s, 1H, 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 - 0.912 (m 21 H; M5 (EI' negative ionization) nz
608 [MH -, (ElI, positive ionization) mz 632 [M+ Na]+ d) '
3-(I.H -Indol -3-yl)-4-[3-(2-t(iisoproplAsilyfoxy-ethoxy)-5-triphenyl nethoxy-
phenyl ] -pyrroli~ 2,5-dione To a stirred solution of 2.5 g (4.12 mmol) of
conmpound ¢) and 1.3 g (6.40 mml) of (1.H - indol-3-yl)-oxo-acetic acid

met hyl  &sti§gensibnldt 2o §{(4.4mrh&) adsled H2(.d61-8) 438-(8-ietRAnestfforyloxy- M sol uti on

of t-BuOK in THF at roomtenperature. The reaction m xture is "heated to 602C
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3-(1.H.-Indol-3-yl)-4-[3-(2-methanesulfonyloxy-ethoxy)-naphthalen-1-yl]-pyrrole-2,5-dione,
used as starting materials may be prepared as follows:

a) 1-Bromo-3-(2-triisopropylsilyloxy-ethoxy)-naphtalene

A stirred mixture of 4.38 g (19.6 mmol) of 1-bromo-naphtalen-3-ol (prepared according to
the procedure of M.S. Newman, V. Sankaran, D.R. Olson, J. Am. Chem. Soc. 1976, 98,
3237-3242), 5.52 g (19.6 mmol) of 1-bromo-2-triisopropylsilyloxy-ethane, 13.56 g (98.1
mmol) of potassium carbonate and 1.45 g (3.9 mmol) of tetrabutylammonium iodide in 50
mL of dimethylformamide is heated to 60°C for 4 hours. Then an additional 0.55 g (2.0
mmol) of -1 -bromo-2-triisopropylsilyloxy-ethane are added and stirring is continued for
another hour at 60°C, after which TLC analysis indicated complete consumption of 1-
bromo-naphtalen-3-ol. The mixture is allowed to cool to room temperature and brine is
added. The resulting solution is extracted with ethyl acetate. The organic solution is washed
twice with brine and the combined aqueous layers are back extracted with ethyl acetate.
The organic layers are combined, dried, filtered and concentrated under reduced pressure.
The oily brown residue is purified by column chromatography on silica gel (97.5: 2.5 n-
hexane / diethylether) to afford above title compound as a brown solid.

b) Oxo-[3-(2-triisopropylsilyloxy-ethoxy)-naphthalen-1-yl]-acetic acid methyl ester

To a stirred, cooled (-78°C) 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-BulLi in n-hexane. The resulting mixture



bi carbonate is added, and the resulting mxture is diluted wth ethyl
acetate. The layers are separated. The aqueous layer is extracted with
three portions of ethyl acetate. The conbined organic |ayers are washed
twice with saturated aqueous sodi um bi carbonate and once with saturated
brine, dried over anhydrous sodiumsulfate, filtered and concentrated -12-
under reduced pressure. The residue is purified by colum chromatography on
silica gel (1:1 n-hexane/ethyl acetate) to afford the title conpound e) as
an orange foam 'H NIVIR (DVSO-d6, 400 MHz) 8 11. 89y§s, 1 H), 10. 9?_@%_5, 1
H)y, 7. 9% stiged fpr 1h apdigysolytian) of 8864mg (1.80 mmmoky obdimethyjoxajate in 4 mlof THROIs( m
15H) . Tadddd(diGpwide At %t"?u%é'?eeii.?‘ﬁf 61 86 thinutes atL78ec, if isSydifregto M) -
6.51 (s‘,’éd% |§€gp“é' %4 Xesf,_"ln B 650 ,'threzzféo ﬁzu,%esiatk%&ca’. 'g'f?q"(t, g
Hz, 1 H)°C,andetiring js gontipuegaithal iemperjturenier 8 Bpursn Egerentier aroadditianabh32 m z 605
LMK]H]+- fTa??&Mrﬁa)?‘&] dime(@loxa&?& i W of 1 ié%hhga.)Stmiﬁg @%%n{iIMeJa fglﬂﬁrat 645 _[ M
3- (I . H.0Ondotl e reagtioh if 3ueAehest thathe saaldition pf satyradechagqugous-anfmetiemy| net hoxy- ph
enyl ] - pyhr.0o] ex - di ' f e O g (5 74. Mol ) | of
ot hancd IR L desoiBiatugt At g e BEP AR T ctafht BvRL TR b o
THF i s tedigerwitrdsattirateabiprirtec The mgueows lagers lardroembin&dhnd akteatbtedane mose Bmdi um
bi carbongte,i s adde and the resulting mxture is. diluted wit t hyl
acet at it arF e eCbtruliea, b BRI aqlitoRy Ais Ared, Jusrer BhdfomkantalPd t ¢ hr ce
por t i ongndet redkicBy brezeiedThe rddiduecie Purificsibp t@amh ChlcybgraphgoMamitegelt W ce
with sat ur at ed agueQus %oﬂi um bi c%g bonate and I%:ce with saturated brine,
dried ofed %H?W\%dﬁetgﬂﬁi §hhte @ffprt @bovertitle cgmpgunghas 8 yRtMPH-at ed under
. reduced pressure. The residye is purified by colum chromat oqraphé_ on
si | ca er(1¢i-ipdel-dkdlAZstrisaprepyetiapdonorthenedapthalsnod gl Ryroleeer des to
af f or d 1418 sbiutibrLoLPIPO e EdmBSURIoStER Bl b.4368 §82 SOTRALN 8F2.91. H-fHda! a X,
3-yl)-acetamide in 10 mL of THF is added at RT 12.5 mL (12.5 mmol) of a 1M solution of ¢
BuOK in THF. After the addition is complete the mixture is heated to 60°C for 4 hours and

then allowed to cool to room temperature. Saturated aqueous sodium bicarbonate is added

and the resulting mixture is extracted with ethyl acetate. The organic layer is washed twice
with saturated brine. The aqueous layers are combined and extracted with ethyl acetate.
The combined organic extracts are dried, filtered and concentrated under reduced pressure.
The residue is purified by column chromatography on silica gel (60:40 n-hexane / ethyl
acetate) to afford above title compound as a red-orange solid.

'H NMR (DMSO-dg, 400 MHz) 8 11.85 (s, 1H), 11.15 (s, 1H), 7.98 (s, 1H), 7.83 (d, J= 8.2
Hz, 1H), 7.60 (d, J = 8.4 Hz, 1H), 7.47 (s, 1H), 7.39 (dd, J=7.4, 7.6 Hz, 1H), 7.31 (d, J=
8.0 Hz, 1H), 7.15 (m, 2H), 6.92 (dd, J= 7.4, 7.6 Hz, 1H), 6.44 (dd, J= 7.4, 7.8 Hz, 1H), 6.26
(d, J= 8.0 Hz, 1H), 4.18 (m, 2H), 4.03 (dd, J = 4.3, 4.5 Hz, 2H), 1.16 — 0.92 (m, 21H); IR
(KBr) 3346, 1710 cm™'; MS (EI, negative ionization) m/z 553 [M - HT, (E|, positive ionization)
m/z 574 [2M + K + H**, 577 [M + NaJ*

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

To a stirred, cooled (02C) solution of 807 mg (1 .45 mmol) of the compound of step ¢) in 10
mL of THF is added 4.4 mL (4.40 mmol) of a 1M solution of TBAF in THF. After 1 hour,
saturated aqueous sodium bicarbonate is added, and the resulting mixture is extracted with
ethyl acetate. The organic layer is washed twice with saturated brine. The aqueous layers
are combined and extracted with ethyl acetate. The combined ethyl acetate sblutions are
dried, filtered and concentrated under reduced pressure. The residue is purified by column



H ONO RF12-,~ X1 Nwherein R and R2 are as defined in Table 1, may be
prepared by follow ng the procedure of Exanple 1 but using the appropriate
starting materials. Starting materials which do not conprise a OH
substituent will be prepared without the protecting steps as indicated in
Exanmple 1. TABLE 1 Exanple R, R2 R3 R, S Data 2 OHHHHW ON-1 3
-0-(CHp)3-N(CH3)2 HH H IVIH+ 390 -13-"%4 -0-CH2-4-pyridyl HHH M+ 396 5
-0-CH2-3-pyridyl HHH M+ 396 6 -0-CH2-CH2-OH HH H M+ 348 7
- 0- CH2- CH2- Pi peddin-1-yi HH H M#+ 416 8 -0-CH2- CH2- (4- et hyl - pi perazin-1 -
H H H atihromBtography-oh silitp gel (ahylidzetatd) ¢ ationdrakiove title gompéelnd &t Mred-dbiBge 10
-O-CHZ-CITI -[4-(2- hydroxyethyl)- HH H M+ 461 piperazin-1-yll 11
- 0- CH2-TH *(imMdazol-1 -yl) HH H M+ 399

'H NMR (DMSO-ds, 400 MHz) & 11.85 (s, 1H), 11.15 (s, 1H), 7.97 (s, 1H), 7.84 (d, J= 8.2

Hz, 1H), 7.60 (d, J = 8.4 Hz,1H), 7.45 (d, J= 1.8 Hz, 1H), 7.38 (dd, J= 7.2, 7.6 Hz, 1H),
7.31 (d, J=8.0 Hz,1H), 7.15 (m, 2H), 6.92 (dd, J= 7.4, 7.6 Hz, 1H), 6.47 (dd, J=7.4, 7.8
Hz, 1H), 6.29 (d, J = 8.2 Hz, 1H), 4.92 (t, J= 5.5 Hz, 1H), 4.11 (m, 2H), 3.76 (m, 2H); IR

‘ (KBr) 1705 cm™; MS (El, negative ionization) m/z 397 [M-H], (El, positive ionization) m/z
418 [2M + K + HJ*, 421 [M + NaJ'

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

The compounds of formula X;.

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



12 -0-CH2-CH2-N(CH3)2 H H H M+ 376 13 -0-CH2-CH2- N(CH3) H H H M+ 406
HU- ~n2-~n2 14 -0- CH2- CH2- N(benzyl) HHH MN482 1 H~-~n2-~n2 15
-0-CH2-CH2- N(CH2-CH2-OH)2 H H H M+ 436 16 -0-CH2-CH2-(pyrrolidin-1 -yl) H
HH M+ 402 17 -0-CH2-0 -nethyl -piperidin-3-yl) HHH MV416 18
-CH2-N(CH3)2 HH H M+ 346 19 -0-CH2- 1C;—IZ N(CH3)2 -0-CH2-CH3 HH M+ 419 20
-0-CH2-CH2-N(CH3)2 rO- CH3 H H M+ 406 -(4-met hyl -pi perazin-1 -yl) H
-0-CH3 H (M+H) + 417 22 -(4-nethyl -piperazin-1 -yl) HHH (MH) + 387 23

- (4- et hyl - pi perazin-1 -yl) HHCH3 (MfH) + 401 24 -(4-nethyl-piperazin-1

-yI) H CH3

H(MH + 401 25 -

- (4- met hyablpiZperazin-1 -yl) H CH3 CH3 (M+H) + 415

- ( 4 Fet-RyH—pHperaztr (Pl e el gt Bar a2y N- 1
-yI ) H cl E:*B (I\LI+H)+ 435RExarrpI e 2B: R M5 Data
3- (1. H=TTggT - 3-|VIg- Pt [pgraliaey-ny T am To- SRmoXy ) = nagnt et CWHEA53 ]~
pyrrol p-2,5-diorfe 0 O Ny

30 -O-CHZ-CHz-I\Il(CHa) H MH' 456
HO-CH,-CH,
31 -O-CH3 H (M-H)~ 367
32 OH H (M-H)~ 353
33 -O-~(CHy)3-N(CHj3)2 H MH" 440
34 -0-(CHy)2-N(CHs)- H MH" 452
cyclopropyl
35 -0-(CHy)2-N(CH3)- CH; MH" 466
cyclopropyl
36 ~O-(CH,)2-NH-cyclopropy! CH; (M+H)* 452
37 ] H (M+H)* 438.2
OCH, (M-H;‘ 436.3
NHCH,
-+
38 -OCH, CH,3 (M+H)" 452.3
NHCH,
39 (4-methyl-piperazin-1-yl) H (M+H)* 437
(M-H) 435
40 (4-methyl-piperazin-1-yl CHs, (M+H)" 451
41 1-piperazinyl H (M+H)" 423
(M-H)” 421
42 1-piperazinyl CH,3 (M+H)* 437
: (M-H)" 435
43 -(4-formyl-piperazin-1-yl) CHj (M+H)* 465
(M+Na)* 487
44 O-(CH.).-(piperidin-1-yl) H (M+H)+ 466
45 0O-(CH,)>-N(CH3)(n-Bu) H (M+H)+ 468
46 ° O-(CH,),-NH-cyclohexyl H (M+H)+ 480
47 O-(CH,)2-(4-methyl- H (M+H)+ 480
piperidin-1-yl)
48 - O-(CHy).-(rac-2-methyl- H (M+H)+ 466
pyrrolidin-1-yl)
49 O-(CH_z)2-(4-hydroxy- H (M+H)+ 482
piperidin-1-yl)
50 O-(CHg)2-((S)-2- H (M+H)+ 482
hydroxymethyl-pyrrolidin-1-yl) .
51 O-(CHy)2-[4-(piperidin-1- 'H (M+H)+ 549
yi)-piperidin-1-yl}
52 O-(CHg)2-(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 cis or trans enantiomers using the corresponding cis or trans starting materials.



\ H-f-0 N -14- A suspension of 2.10 g (4.41 mol ) of

3-(l.H -indol-3-yi)-4-[3-(2- nethanesulfonyloxy-

ethoxy) napht hal en-1-yi]-pyrrol e-2,5-dione in 20 nL of a 3396solut|on of
dimrethylamne in ethanol is stlrred at room tenperature overnight. The
solvents are renoved under reduced prygssure. The product is crystallized-
from1l:1. acetonitrile / water, filtered and washed wwth 11 acetonitrile /
wat er, diethlylether and n-hexane. This procedure affords the title
conpound as a red-orange crystalline solid. "H NWVR (DVsO- d6, 400 MHz) 8

11. 84 (Ehe sampg applies ta@thescis isomer of/Example 501it pay ajsogle prepated ap @racepnate. H) |
7.62 ( , 1.47 (s, 1 H, 7,39 (t, J =7.4 H, 1 H, 7.31 (d,
J= 8. 2%'45”'%(&3@9"16 (t, J=7.4H, 1H, 7.12 (s, 1 H, 6.92 (dd, J =
7.4, 7.6 Hz, 1 H, 6.46 (dd, J =7.4, 7.6 Hz, 1 H), 6.25 (d, J =8.2 Hz, 1
H, 4. 1BxdgmpleZ3), -RB(Z(IMroxy-etI'&W)-S,'ﬁ,nB#Et,raMrp-mipIma(len-1 -WH-(1.H-C NVR
(DVBO-d6, 100 MHz) . d%jg %_173 2 %ﬁg 3e137 1,136.6,135. 3,132.2, 131.6,
128.6, 128.1, 127. A YEPYIOle25-digRe s 154 7 1228, 121.9, 121.3, 120.7,
112.9, 109.2,105.9, 66.8, 58.4, 46.4; IR (KBr) 3244, 1698, 1629,

1597, 1220, 1039. ° °

3-(1,H -Indol-3-yl)-4-[3-(2- meynayes yhoxy- et hoxy) - napht hal en-1-yi ] -pyrr
ol e-2,5-dione, used as starting<a y be prepared as follows: a) 1
-Brono-3-(2-triisopropylsilyloxy-etj» -naphtalene A stirred m xture of
4.38 g (19.6 mml) of 1 -brono-naphpal en-3-0l (prepared according to the
procedure of MS. Newman, V. Sankdfan, DR O son, J. Am Chem Soc. 1976,
98, 3237~3242), 5.52 g (19.6 mml) of 1

car bonat I GHAUSYBHORA S A AR nahalBn T e BB oEPYRORES T
((1{2 rrgt hydibre isdrsatbel with THedHz0 (5 onl 585/8) dtdiT for hsmmm Thienexaction midireiiopadred. 55 ¢

into ice-cold saturated aqueous NaHCOj solution and the resulting suspension is extracted
with ethyl acetate. Pure title compound is obtained as orange powder after purification on
silica gel using cyclo-hexane/ethyl acetate (2/1) as mobile phase. MH*: 403 (ES")

'"H NMR (400 MHz, DMSO-d;) 611.84 (bs, 1H), 10.96 (s, 1H), 7.95 (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, 1H, 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 Hz), 4.77 (t, 1H, J = 5.38 Hz),
3.87 (m, 2H), 3.62 (q, 2H, J = 5.38 Hz), 2.67 (m, 2H), 2.34 (m, 1H), 2.06 (m, 1H), 1.59 (m,
1H), 1.49 (m, 1H), 1.36 (m, 2H)

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

. dione, used as starting materials, is prepared as follows:

a) 8-bromo-6-acetyltetralin

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

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



mol ) of 1-brono-2-t (il sopropylsilyloxy-ethane are added and stirring is
continued for another hour at 602C, after which TLC anal ysis indicated
conpl ete consunption of 1- bronop-naphtal en-3-0l. The m xture is allowed to
cool to roomtenperature and brine is added. The resulting solution is
extracted with ethyl acetate. The orga ic solution is washed twice with
brine and the conbi ned agueous | ayers are back extracted with ethyl acetate.
The organic |ayers are conbined, dried, filtered and concentrated under
reduced pressure. The oily bromn residue is purified by colum
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pale yellow solid.

d) 2-(2-t.butoxy-ethoxy)-4-bromo-5,6,7,8-tetrahydro-naphthalene

Compound of step ¢) (2.8 g, 12.33 mmol) is added to THF (100ml) at RT. Triphenyl-
phosphine (16.82 g, 64.13 mmol) and (after 10 minutes) diisopropylazodicarboxylate (11.66
ml, 59.2 mmol) are added and the mixture is stirred for 14 hours. The solvent is removed
and the residue is purified on silica gel using cyclohexane (100%) to cyclohexane/-
methylene chloride (1/1) as mobile phase, obtaining the product as a pale yellow solid.

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

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



BuOK in THF. After the addition is conplete the m xture is heated to 602C
for 4 hours and then allowed to cool to roomtenperature. Saturated agueous
sodi um bi carbonate is added and the resulting m xture is extracted with
ethyl acetate. The organic layer is washed twice wth saturated brine. The
aqueous |ayers are conbined and extracfed with ethyl acetate. The combi ned
organic extracts are dried, filtered and concentrated under reduced
pressure. The residue is purified by columm chromatography on silica gel
(60: 40 n-hexane / ethyl acetate) to afford above title conpound as a

r ed or afigmpewihd df stdp BV @DIREID dBnolyand lindoje-8-atetadtidg €270 mig) ,1.49L mhdol) i, 1

P a7 (Sep T g T@%ﬂ‘*ﬂ*eat’e? fp & ol 30O (e i Sl s i s aced

7. 15 (ndropi)se Wnde? atgboh, anl theredctioh i6 Kept atlrelﬂ)xx . H#HordThe Feaction 4ixtlreBisHz, |

H, 6.26 g =.8.0 Hz, 1 4.18 (. . 4.03 (dd = 4.3, .4.5 Hz,
2H), 1. g‘é“tééj d’{"éze'{’bﬂ agpfate ?“‘P ﬁ*"?‘f&%& )Vs'g%i%‘FQ%%@qE us R}é‘]"PQS, S‘ﬁ‘é‘{j’é‘t FT\F@
iH]ogi zat&:3 't7> ?\iﬁﬂﬂé)?el{la@ari%d\/hnd e corfifdundiis Sdoldty® as aRict@igeostlid atte? rénidval dMhe K +
+ + *
3-(1.H. S‘PlYRJ’BI“Ut!?Q‘}/\]e)"-yzfz‘{‘@e’(PZ’”H%!"ny et hoxy) - napht hal en-1-yl ] -pyrrol e-2,5-di o
ne To a stirred, cooled (02C) solution of 807 ng (1.45 mmol) of the corrpound
of stepc) in 10 nL of THF is added 4.4 nL (4.40 mmol) of a | M solution
of TBAFExampler54: Af t 3{3-(2-Rbuethylaminorethexy)-5.a8detrabytirarnaphtbalenriylk4+ s
added, and the resu tracted with ethyl acetate. The
or gani c layer is V\Bgth%ﬂ&{%:’&yw&rhﬁségﬁa %d brine. The aqueous | ayers are
conbi ned and extracted with ethyl acetate. The conbi ned ethyl acetate
solutions are dried, filtered and oconh‘entorat ed under reduced pressure. The
residue is purified by colum -16- ch at ogr aphy on silica gel (ethyl
acetate) to afford above title @n =~hed-orange solid. 1H NNVIR
(DI'VI SO de, 400 MHz) 8 11.85 (s) , 1 H, 7.97 (s, 1 H, 7.84
(d, J = 8.2

The compound of example 53 (380 mg, 0.94 mmol) is suspended in methylene chloride (20
ml) containing 225 pl pyridine (2.8 mmol). After addition of methanesulfonic anhydride (393
mg, 2.26 mmol) the reaction mixture is kept at RT for 14 hours. The reaction is extracted
with 1N 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
title compound is obtained as an orange powder after silica gel chromatography
(methanol/ethylacetate 1/1 as mobile phase). MH": 430 (ES")
'H NMR (400 MHz, DMSO-dy) §11.87 (bs, 1H), 10.99 (s, 1H), 7.98 (t, 1H, J = 0.40 Hz), 7.39
(d, 1H, J=8.07 Hz), 7.05 (t, 1H, J=7.34 Hz), 6.75 (d, 1H, J=2.44 Hz), 6.68 (t, 1H, J=

- 7.33Hz), 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-tetrahydro-
naphthalen-1-yl}-pyrrole-2,5-dione



Hz, 1 H, 7.60 (d, J= 8.4 Hz,1 H), 7.45 (d, J=1.8 Hz, 1 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, 1 H, 6.47 (dd, J=7.4, 7.8 Hz, 1 H), 6.29 (d, J=8.2 Hz, 1 H),
4.92 (t, J=55Hz, 1 H, 4.11 (m 2H), 3.76 (m 2H; IR (KBr) 1705 cm; M
(El', negative ionization) nmz 97 [MI—&, (El', positive ionization) mz 418
[2M + K + H 2*, 421 [M + Na] +

3-(I.H -Indol -3-yi)-4-[3-(2- rret hanesul f onyl oxy- et hoxy) - napht hal en- 1-yl ] - pyrr
ole-2,5-dione A mxture of 1.99 g (5.00 mml) of the conpound of step d),
2.18 g '(rielmleﬁﬁ)mpmln)i i®prepastdianesylensing 8-[3¢hyethydrpiperakint141)f8,6,7,89. 80 nmol )
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concentér@@tumgmpreesmmﬂ)rma'snme (EShe product is then crystallized from
di ethylether, filtered and washed wth one portion of diethylether, two
portions of Wat er and another portion of diethylether. This procedure
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ester in analogy to example 53 (step f). MH": 455 (ES")

Example 55A Example 55B

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

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

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

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



wherein R3 is as defined in Table 2, nmay be prepared by follow ng the
procedure of Exanple 28 but using the appropriate starting materials. -17-
Table 2 Ex. RB3 RMS. Data 29 -0-CH2-CH2-(pyrrolidin-1- H MM52 A 30
-0-CH2-CH2-N(CH3) H MW456 1 HOCH2-CH2 31 -0-CH3 H (MH - 367 32 OHH
(MH- 353 33 -0-(CH2)37N(CH3)2 H MW 440 34 -0-(CHO2-N(CH3)- H M+ 452
cycl opropyl 35 -0-(CH2)z-N(CH3)- CH3-RE#+ 466 cycl opropyl 36
-0-(CH2) 2- NH-cycl opropyl CH3 (M+H) + 452 37 H (MrH)'438.2 -OCH2 ---f<
(MH)- 436.3 38 -OCH, NHCH3 CH3 (MrH)+ 452.3 --,<lI NHCH3 39

(4- et By(3:=1d6%y28 6!V, &-tettahybitotMdpititialéh3T-yl)-acetic acid ethyl ester

DL-Methionine (1.11 g, 7.5 mmol) and compound of step b) is dissolved in methanesulfonic
acid (9 mi) and kept at RT over night. The reaction is poured into a ice-cold saturated NaCl
solution and extracted 3 times with methylene chloride. The organic layer is dried,
concentrated and purified on silica gel (methylene chloride/methanol 95/5) affording the

pure compound.

d) (3-Trifluoromethanesulfonyloxy-5,6,7,8-tetrahydro-naphthalen-1-yl)-acetic acid ethyl ester
To a solution of compound of step c) (940 mg, 4 mmol) in pyridine (2 ml) trifluoromethane-
sulfonic anhydride (720 pl, 4.4 mmol) is added at 0°C. The reaction mixture is kept at RT
over night. The reaction is poured into a ice-cold water and extracted 3 times with diethyl
ether. The organic layer is dried, concentrated and purified on silica gel (methylene
chloride) affording the compound.

- e) [3-(4-Methyl-piperazin-1-yl)-5,6,7,8-tetrahydro-naphthalen-1-yl]-acetic acid ethyl ester
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To a solution of compound of step d) (0.5 g, 1.36 mmol) in dry THF (10 ml) K;PO, (405 mg,
1.90 mmol), N-methylpiperazine (180 pl, 163 mmol), tris(dibenzylideneacetoneacetone)-
dipalladium(0) (60 mg, 0.07 mmol) and 2-(di-t-butylphosphino)biphenyl (21 mg, 0.07 mmol)
are added under argon. The reaction is kept under argon at 80°C for 24 hours. After
filtration bMF is removed under reduced pressure and the crude residue is purified on silica
gel (methylene chioride/methanol 95/5) affording the pure compound.
'H NMR (400 MHz, CDCls) & 6.68 (d, 1H, J = 2.44 Hz), 6.59 (d, 1H, J=2.20 Hz), 4.15 (q,
2H, J=7.34 Hz), 3.55 (s, 2H), 3.17 (t, 4H, J=5.13 Hz), 2.75 (t, 2H, J=5.87 Hz), 2.60 (t,
2H, J=6.11 Hz), 2.57 (t, 4H, J= 4.90 Hz), 2.35 (s, 3H), 1.77 (m, 4H), 1.25 (t, 3H, J=7.10
Hz)

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

A solution of compound of step e) (394 mg, 1.2 mmol) in methanol/NH; (4 molar) is
transferred into an autoclave and kept at 120°C for 48 hours. After cooling the reaction is
concentrated and the crude residue is purified on silica gel (methylene chloride/methanol
90/105) affording the pure title compound.




H) - 435 40 (4-nethyl-piperazin-1-yl CH3 (MtH) + 451 41 |-piperazinyl H
H + 423 (MH)- 421 42 1-piperazinyl CH3 (M:H)' 437 (M H)- 435 43
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2-[2-(4-methyl-piperazin-1-yl)-quinazolin-4-yl}-acetamide (213 mg, 0.75 mmol) and 3-
indoleglyoxylic acid methyl ester (167 mg, 1.1 eq.) are dissolved in THF (15 mL). To the
suspension is added dropwise at 0°C t-BuOK 1.0 M in THF (2.25 mL, 3.0 eq.). The mixture
is stirred at RT overnight. A second portion of glyoxalate (30 mg, 0.2 eq.) and t-BuOK (0.5
mL) are added and the mixture is stirred at RT for 24 h. AcOEt is added and the organic
phase is washed with agueous NaHCO; 1.0 M and brine. The organic phase is dried over
Na,SO, and evaporated. The residue is purified by FCC (Et,O/MeOH/aqueous NH,OH
90:10:1) to afford the title compound as an orange-red powder. ESI-MS: 437 [M-H]";

'H NMR (DMSO, 400 MHz) & 2.13 (s, 3H), 2.16 (m, 4H), 3.69 (m, 4H), 6.35 (d, J = 8.0 Hz,
1H), 6.64 (dd, J = 7.8, 7.4 Hz, 1H), 7.02 (dd, J= 7.6, 7.4 Hz, 1H), 7.10 (dd, J= 7.8, 7.2 Hz,
1H), 7.38 (d, J = 8.2 Hz, 1H), 7.53 (d, J = 8.4 Hz, 1H), 7.63-7.73 (m, 2H), 8.13 (s, 1H), 11.29
(br s, 1H), 12.01 (br s, 1'H). The resulting compound is dissolved in ethanol and 1.2
equivalents of acetic acid are added. The solvent is evaporated under reduced pressure

yielding the acetate salt.

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

G

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 POCI; (37.0
mL) is added dropwise N,N-dimethylaniline (7.8 mL, 1.0 eq.). The mixture is heated to
110°C and kept at reflux for 35 h. The solution is cooled to RT and poured onto an ice-
water mixture. The precipitate is filtered off and washed with H,O. The solid is redissolved in
AcOEt and washed with H,O and brine. The organic phase is dried over Na,SO,4 and

H




formof pure cis or trans enantioners using the corresponding cis or trans
starting materials. -18- The sane applies to the cis isoner of Exanple 50:
it my also be prepared as a racernate or in pure trans form Exanple 53:
3-[3-(2- hydroxy-ethoxy)-5, 6,7, 8-tetrahydro-napht hal en-1-yl|-4ql.H. -

i ndol -3-yi)-pyrrole-2,5-dione 00 g, 13T ~11~ 0 Ho

3-[3-(2-t. butoxy-ethoxy)-5,6,7, 8-tet r’z?r"i‘y'dr 0o- napht hal en- 1

-yi]-4-(l.H -indol-3-yl)-pyrrole-2,5- dione is treated with TFA/H20 (5 nm,
95/5) at RT for 15 min. The reaction mxture is poured into ice-cold
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residue is taken up in AcOEt (80 mL). The suspension is heated at reflux for 15 min., cooled

to 0°C and filtered to afford 2-(2-chloro-quinazolin-4-yl)-acetamide as a white solid.

EI-MS: 221 [M]* 178; IR (KBr) vnax 3302, 3138, 1681, 1542, 1388, 1287, 948, 771;

'H NMR (DMSO, 400 MHz) & 4.21 (s, 2H), 7.24 (br s, 1H), 7.75-7.84 (m, 2H), 7.97 (d, J =

8.4 Hz, 1H), 8.08 (dd, J= 8.4, 7.5 Hz, 1H), 8.34 (d, J= 8.4 Hz, 1H)

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

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

The compounds of formula X3

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

where appropriate.
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66 -(4-methyl-piperazin-1-yl) H 8-CH; H (M-H)” 451 (ES)
67 -(4-methyl-piperazin-1-yl) H 7-OCHj; 6-OCH; (M-H)™ 497 (ES)
68 -(4-methyl-piperazin-1-yl) H H 6-Cl (M-H)" 471 (ES)
69 -(4-methyl-piperazin-1-yl) H 7-Cl H (M-H)~ 471 (ES)
70 -1-piperazinyl H H H (M-H)" 423 (ES")
71 morpholin-4-yl H H H (M-H)™ 424 (ES")
72 -(4-methyl-piperazin-1-yl) H H 6-CHs (M-H)" 451 ES)
73 -[4-(2-hydroxyethyl)- H H H (M-H) 467
piperazin-1-yl} (ES)
74 -(4-methyl-piperazin-1-yl) H H 6-F ~ M 456 (EI)
75 (cis) 3,5-dimethyl-1- H H H (M-H)" 451 (ES")
piperazinyl
76 -4-N-(pyridin-4-y1)-1- H H H (M-H)~ 500
piperazinyl (ES?)
77 (rac.) 3-methyl-piperazin-1-yl H H H (M-H)™ 437 (ES")
78 -(4-methyl-piperazin-1-yl) H H 6-OCH;3 (M-H)™ 467 (ES")
79 -(4-methyl-piperazin-1-yl) H H 6-OH MH+ 455
80 -(4-benzyl-piperazin-1-yl) H H H MH+ 515
81 (trans) 2,5,-dimethyl-1- H H H MH+ 453
piperazinyl
82 -[4-(2-dimethylamino-ethyl)- H H H MH+ 496
piperazin-1-yl]
83 4-phenyl-piperazin-1-yl H H H (M-H)~ 499
84 4-ethyl-piperazin-1-yl H H H MH" 453
85 4-isopropyl-piperazin-1-yl H H H M* 466
86 -(4-methyl-piperazin-1-yl) H 7-F H MH" 457
87 -(4-methyl-piperazin-1-yl) CHs H 6-Cl MH* 487




d) 2-(2-t.butoxy-ethoxy)-4-brono-5, 6,7, 8-tetrahydro-napht hal ene Conpound of
step c) (2.8 g, 12.33 mol) is added to THIF (1 00m ) at RT. Triphenyl -
phosphine (16.82 g, 64.13 mol) and (after 10 m nutes)

di | sopropyl azodi car boxyl ate (11.66 nl, 59.2 mmol) are added and the m xture
is stirred for 14 hours. The sol vent 5 renmoved and the residue is purified
on silica gel using cycl ohexane (100% o cycl ohexane/ - net hyl ene chloride
(1/1) as nobile phase, obtaining the product as a pale yellow solid. e)
3-(2-t. but oxy-ethoxy)-5, 6,7, 8-tetrahydro-napht hal en-1-vyi - oxo-acetic acid
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3-[ 3- (R=-Din qf\/ am ng dppf(.ﬁ]nyv{?&/.xg 6,7 8-tdtrahvdro-naphthalen-1-vil478.
100 | -(4;7-diaza-spiro[2.5]oct-7-yl) CHs H " H “MH' f;%g MK
101 | -(4-cyclopropyl-piperazin-1-yl) CH; H H MH" 479
102 -(4-methyl-4,7-diaza- H H H MH" 465
spiro[2.5]oct-7-yi)
103 -(4-methyl-3,3-diethyl- H H H MH" 495
piperazin-1-yl)
104 —(4-methyl-4,7-diaza- CH;, H H MH' 479; MNa®
spiro[2.5]oct-7-yl) 501
105 -(4-methyl-3,3-diethyl- CH; H H MH® 509
piperazin-1-yl)
106 | -4-(1-methyl-cyclopropyl)-1- H H 'H MH" 479
piperazinyl
107 -4-(1-methyl-cyclopropyl)-1- CH; H H MH"* 493; MNa"
piperazinyl 515
108 1-piperazinyl CH;3 H H MH" 439
109 -(4-methyl-piperazin-1-yl) CH; H H (M+H)* 453
110 -(4-methyl-piperazin-1-yl) Z-Eyldroxy- . H 6-Cl (M+H)* 517
ethy
11 (4-N-methyl-1- H H 6-Cl (M+H)* 487
homopiperazinyl)
112 -(4-t-butyl-piperazin-1-yl) H H 6-Cl (M+H)* 515
13 3-methyl-piperazin-1-yl . CHs H 6-Cl (M+H)* 487
114 -(4-t-butyl-piperazin-1-yl) CH3 H 6-Cl (M+H)* 519
115 -(4-methyl-4,7-diaza- CHs H 6-Cl (M+H)™ 499
spiro[2.5]oct-7-yl)
116 3-R-methyl-piperazin-1-yl CH, H 6-Cl (M+H)* 487
117 3-S-methyl-piperazin-1-yl CH; H 6-Cl (M+H)* 487
118 3,3-dimethyl-1-piperazinyl CHs; H 6-Cl (M+H)* 501
119 3,3-dimethyl-1-piperazinyl H H 6-Cl (M+H)* 487 -




(1.1-i-indol-3-yi)-pyrrole-2,5-dione 00 C - IN H -N The conpound of
exanple 53 (380 ng, 0.94 mmol) is suspended in nethylene chloride (20 m)
containing 225 pl pyridine (2.8 nmol). After addition of methanesul fonic
anhydride (393 ng, 2.26 nmol) the reaction mxture is kept at RT for 14
hours. The reaction is extracted with 1 NHC in water, the organic |ayer
is dried over sodiumsulfate and the @1vent is renoved under reduced
pressure. The residue is dissolved in TH F and then treated with an aqueous
sol ution of dinethylamne (2.5 n). After 96 hours the solvent is renoved
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|2_|)H) 124’§ﬁ)eé6ﬁ1pélunﬁ)of E&a%?le('ﬁ?wﬁi'é%s & rdlc@nid® mhyiso Be PréphfBd in thd fordh-op3 (M 1
3-(I.H purn@@lorsrays)enant[czgnetmmﬁpecgirmém -cis ¢ tyars, starting maderiadga e o-
napht h r { red by
condeng%aﬁlge %p?l%g%%fmréecﬁﬁﬁm%fsgg%m Ielsz'éls)-ﬁg%g tbtggea tetr %ngr}éo@%@%ﬁ?ﬁal en-1
- yi ] - acExanplel 81whey may.aio- bepepa®dyds) a meemataeol i pace tlamseonos foat er i n

anal OgyreTsSec‘%gig:pt!ls?ngst%e(c%I'rSQer?dind\éi‘éFr:tiné ﬂatélllza‘?‘st)Compounds of Examples 116 and

117 may also be prepared as a racemate or in the corresponding S or R isomer form.

The compounds of formula X4

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

acid methyl ester.

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




Exanpl eS513:

3-(lI-Methyl-1.H -indoWyo-4-[ 3-(4-nmet hyl - pi perazin-1-yl)-5,6,7,8- tetra
hydr o- napht hal en-1 -yi]-pyrrole-2,5-dione The title conmpound is prepared by
condensi ng 2-[ 3-(4-nethyl -pi perazin-1-yi)-5,6,7, 8-

t ot rahydr o- napht hal en-1-yi]-acetam de with

(1-nmothyl -1.H -indol-3-yl)-oxo-aceticogcid nethyl ester in analogy to
exanple 53 (stop f). MH: 455 (ESI 0O O NO C-C NNGC) Exanple SSA

Exanpl e S5B

2-[3-( hyJ—pt—peﬁ?—n-ée—w S84 :

, use vstartinﬁ' terial) is pr@pared s fol | Bus: a)

5- Br onjp-133 net hoxy-4CH; 3, 4- t e{r ahydr B- napht hal ene H 453 [M+H]*

5, 6,_7,8-tetrahydro-4- br onp-2{naphthol (7 g} 30.8 mml; sffep c) in exa

29) i dB«ssoI ved '4rCldry acelf one (180 m ) and trth ed wi {h4K2@z8 [N 94 0. 11
nol ) tHryt+o 725t 60—3—mmot—The—feactt+o A pt at
RT ov Af ter ?lltrat on and renpvall of the solvént { is

puri filed3®vier Sil d®rgel (nefhyl eneHchl ori le/ cycl Bhexane|1/ B7.813 8FHi ng t he

CONPOUNgzAS| @ W TG ot Td.— D H H 473, 475 M HT
(3-Metphoxy=15 6 7 8-tetrahydro-naphthalen-14yl)-acetic aci et’hyl esterlTo a
sol ut iloA3%f| conpofiBHef stepla) (2.5 g, 11.4 mmot) in (i%Mr'rH) Znigr 2

(3.4 ¢, 1394 8 nmol j-cHar € addeéd a- (LAl buTyﬂ annyTjacet at ¢ (5453 [Bi+HfEZ. 8| nmol )
and d| vql or Ubl S/f r o tG—Ir yl hhnenth ;\nll L Thn e i I under
ar gon fat 4(§0|0C ove?q%h DI\/I: i S rgm)ved inder r'é‘duced br esSMHhd t e

crude |ras8i due i s dussol ved 1h et hyI Hacet at¢ and Hxtract ¢d 547,519 fdiHibu$
NaH(D {1231) —Fhe UISL.B?II; c—t+ayer—ts qu eth—eprcent i‘ﬁt et—atn %‘I’i'sfﬂ)ﬁﬁ+H]*

143 H CH, CH; MH* 467

144 H H CH, MH" 453

145 5-OH H H MH"* 455

146 5-NO, H H MH" 484

147 5-NHCH; H H MH"* 468

148 5-NH, H H MH"* 454
Examples 149A and 149B:

The compounds are prepared by following the procedure of Example 56 but using the
appropriately substituted (1.H.-indol-3-yl)-oxo-acetic acid methyl ester.

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

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

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




on silica gel (nethylene chloride/cyclohexane 1/1) affording the pure
conpound. -22- c¢) (3-Hydroxy-5,6,7,8-tetrahydro-naphthal en-1-yl)-acetic acid
ethyl ester DL-Methionine (11.11 g, 7.5 mmol) and conpound of step b) is

di ssol ved in nethanesuffonic acid (9 m) and kept at RT over night. The
reaction is poured into a ice-cold saturated NaC solution and extracted 3
times with nethylene chloride. The or‘g%?n'l c layer is dried, concentrated and
purified on silica gel (methylene chloride/nmethanol 95/5) affording the

pure conpound. d) (3-Trif

| uor onembdure $sitdoded/ toddCZ- dndomethanslet Oral) yokiddedaphée hintene-id stiryed fonadtitiveraci d

ethyl ester, To.a sol uti of . conmpound of ep c) (94 4 mol) in

by 1 di nEbi 3t R B Biativeo s miBE R S esrited e yiseneRr BBugeo BiBRstigno ) i s
added athe@ofid rebitRierie #abhehwith ¥inikierd 6f dteyltacetatd¥iexane §1: 1 pagdtried tedgreact i on

is poured into a ice-c Ig wat er and exseracted_B t|me 1 th cli_ ethyl ether.
The. or ghifih ¥asuiR 1o gitord (1-Huorort HeBHph Sy baxareetisacid MEvbester e #rosiuet s

(et hyl gag witehPfirie) paricatigh.ng the conpound. e) [3-(4- Methyl - pi per azin-1
-yl)-5,6,7 8-tetrahydro-naphthalen-1 -yi]-acetic acid ethyl ester 0 e_~ N
ON, To BSkMBuLR2OM-bH conpound of step d) (0.5 g, 1.36 mml) in dry THF (10

m) K3 ; : B4 Oy LR i ¥ 1),
b di b eRESRding ub ey (4.1 aGRA i oR BES R gt e y33Ea8T) L
2- (di - t stbding Imeterigi$intb} iprepacation of 2xamples 026-146wsr¢ prepacediddadcanataousar gon.
The reacti i,s_ ke under . on at 80,)C for 24 hours. After filtration
DVF is &é’hﬁ&gdﬁ%ﬁ%@ésﬂp@gﬁgé’g& Sessure aZ]d the crude residue is purified on
silica

/ The compounds of formula Xs

H
N

O: o}
R'15 —
Rys
{d\ ; 5/ { )

N
N—¢ NA, Xs
Ry

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

acid methyl ester.

Table 5
Ex. ‘ Ris Ris - R’ss R M.S. Data
150 -(4-N-methyi)-1-piperazinyl H H H [M+H]" 389
151 -(4-N-methyl)-1-piperazinyl H H CHs [M+H]" 403
152 -3,5-dimethyl-1-piperazinyl H H H [M+H]* 403
153 -3,5-dimethyl-1-piperazinyl H H CHs [M+H]" 417
154 -(4-N-methyl)-1-piperazinyl 5-CH H H [M+HJ* 403
155 -(4-N-methyl)-1-piperazinyl 5-CH, H CH, [M+H]" 417
156 -(4-N-methyl)-1-piperazinyl 6-CHs H H [M+H]" 403
157 -(4-N-methyl)-1-piperazinyl 6-CH, H CH, [M+H]" 417
158 -(4-N-methyl)-1-piperazinyl 6-CH, 5-CHs CH;3 [M+H]" 431
159 -(4-N-methyl)-1-piperazinyl 6-CHs 5-CHs H [M+H]" 417
160 -(4-N-methyl)-1-piperazinyl 5-Cl H CHs [M+H]" 437
161 -(4-N-methyl)-1-piperazinyl 5-Cl H H [M+H]" 423




gel (methylene chloride/ nmethanol 95/5) affording the pure conmpound. 'H NWVR
(400 MHz, CDC13) 5 6.68 (d, 1 H J= 2.44 Hz), 6.59 (d, 1 H J= 2.20 Hz),
4.15 (q, 2H, J=7.34 Hz), 3.55 (s, 2H), 3.17 (t, 4H, J = 5.13 Hz), 2.75 (t,
2H, J= 5.87 Hz), 2.60 (t, 2H, J =6.11 Hz), 2.57 (t, 4H, J = 4.90 Hz), 2.35
(s, 3Hj 1.77 (m 4H), 1.25 (t, 3H,'436_7.10 Hz) f)
2-[3-(4- Met hyl - pi perazin-1
-yi)-5,6,7,8-tetrahydro-napht hal en-1-yl]-acetam de A solution of conpound of
step e) (394 ng, 1.2 mmol) in nmethano/NH3 (4 nolar) is transferred into an
aut oc| &Example 1k2pt 3:R2-(22hmethyiaming-athaxy-quinelin-4-ylid-(1-4.-indel-3-yBqyresle-i s
concentrated and tggbﬁ@%ge residue is purified on silica gel (nethylene

chl ori de/ met hanol ) affording the pure title conmpound. -23- Exanple
56: 3-(l.H. -indol-3-yi)-4-[2-(4-mefhylk-
pyrrole-2,5-dione 0 0 NNO NN
2-[2-(4-net hyl - pi perazi n-1-yi)
nmol ) and 3- indol egl yoxylic acTd
di ssolved in THF (15 nQ To the ensi'on i s added dropwi se at OOC t- BuOK
1.0 Min THF (2.25 nL, 3.0 eq.). The\m xture 1is stirred at FIT overnight. A
second portion of glyoxalate (30 nngp.Z eq.) and t-BuX (0.5 nmQ are added
and the mxture is stirred at FIT for 24 h. AcCEt is added and the organic
phase is washed with aqueous NaHC03 1.0 M and brine. The organic phase is

dried over Na2SO4 and evaporated. The residue is purified by FCC
(Et 200 @@;qh&ﬁg@gﬁ@limm@@ce?amide %110 mg, 0.5 mmol), methyl%—indoleglyox;Xate (102 mg,

0.5 mmol) and N,N-dimethylaminoethanol (508 pL, 10 eq.) are dissolved in dry THF (5.0
mL) at 0°C. 1.0 Mt.-BuOK (2.5 mL, 5 eq.) is added and the reaction is stirred at 80°C
overnight. The mixture is allowed to cool to RT, diluted with AcOEt (20 mL) and washed with
H.O (10 mL) and brine (5 mL). The organic phase is dried over Na,SO, and evaporated.
The residue is purified by FCC (AcOEVEtOH/28% NH,OH 90:9:1) to afford a red powder,
which can be recrystallized from CH,CI./Et,O to give the pure title compound.

'H NMR (DMSO, 400 MHz) & 2.20 (s, 6H), 2.67 (m, 2H), 4.51 (m, 2H), 6.38 (d, J = 8.4 Hz,
1H), 6.53 (dd, J = 8.4, 7.5 Hz, 1H), 6.95 (m, 2H), 7.21 (dd, J= 8.4, 7.5 Hz, 1H), 7.34 (d, J =
8.4 Hz, 1H), 7.57 (dd, J= 8.4, 7.5 Hz, 1H), 7.64 (d, J= 8.4 Hz, 1H), 7.78 (d, J= 8.4 Hz, 1H),
8.00 (s, 1H), 11.20 (br s, 1H), 11.92 (br s, 1H);

ES-MS: 427 [M+H]"

pi parazin-1-yl)-quinazolin-4-yi]-

(- YDl - acetani de (213 ny, 0.75
gster (167 nmg, 1.1 eq.) are

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

X

N i
used as starting material may be prepared as follows:
a) 2-(2-chloro-quinolin-4-yl)-acetic acid methyl ester may be prepared as disclosed in EP-
A1- 0364 327 and Indian J. Chem. 1994, 33B, 747-751.
b)  2-(2-chloro-quinolin-4-yl)-acetic acid methyl ester (100 mg, 0.42 mmol) is suspended
in 28% NH,OH (2.0 mL). The mixture is stirred at RT overnight. The solvent is evaporated to

afford 2-(2-chloro-quinolin-4-yl)-acetamide as a solid.




90:10:1) to afford the title conpound as an orange-red powder. ESI-Ms: 437
[MH"; 'HNI\/R(DIVISO, 400 MHz) 8 2.13 (s, 3H), 2.16 (m 4H), 3.69 (m 4H),
6.35 (d, J 8.0 Hz, | H, 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 H, 1H, 7.38 (d J=82H, 1

H, 7.53 (d, J 8.4 H, 1 H, 7.63-7.43 (m 2H), B. 13 (s, 1 H, 11.29 (br
s, 1H, 12.01 (br s, 1H). The resulti r?é conpound i s dissolved in ethanol and
1.2 equivalents of acetic acid are added. The solvent is evaporated under
reduced pressure yielding the acetate salt. 2-[2-(4-nethyl-piperazin-1

-yi ) - qUHNAMBI (DMSOy390 M) aird.a8 (5.8, 7N6abr s11H), 7300 (el 65 §ichrk= B

mat er i y I 0 )
3t ERuI iR 7Y GBRRe AP YR A R Ry BERL 9 8% H 1HP 12 e
dr opw se-= Bz, e hyl ani line (7. 8 m., 1.0 eq.). The mxture is heated to 11
OCC and kept at reflux for 35 h. The solution is cooled to FIT and poured
onto an ice- water mxture. The precipitate is filtered off and washed with
H20. Tf&#wdess r3edl ﬁSﬁhulesiyl [29(aﬁﬁéthgn§|p\é?a”ﬂwd- Lhnbi?:m?u] fdige. The
or ganl ¢ phase 1s dried over S04 and evaporated to afford crude

4- di chl or o- qui na2di-Hienenhi ch can be recrystallized from toluene/pentane.
EI-I\/B 198 [MH ", 163 [MO]"'; b) Ethyl acetoacetate (5.08 nL, 2.0 eq.)
di ssolved in THF (25 m) is added & QP s® to a suspension of NaH (60%
1.04 g, 1.3 eq.) in THF (25 nL) at The solution is stirred 30 mn. at
OOC and the solvent is evapor at e is redissolved in toluene

(125 mQ

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

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

2-[2-(4-methyl-piperazin-1-yl)-quinolin-4-yl]-acetamide
' 0

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

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



and 2, 4-dicloro-quinazoline (4.0 g, 20.0 nmmol ) is added. The mxture is
stirred 30 mn. at ref lux and the toluene is evaporated. The oily residue
i s redissolved in agueous NH40H 25% (80 m -) and stirred overni ght at RT.
Al'l volatile materials are evaporated and the residue is taken up in AcOEt
(80 m.). The suspension is heated at rgflux for 15 mn., cooled to OOC and
filtered to afford 2-(2-chl oro-qui nazold n-4-yi) - acet ani de as a white solid.
El-Ms: 221 (M' 178; IR (KBr) v,. 3302, 3138, 1681, 1542, 1388, 1287, 948,
771; 'H NVR ( DMSO, 400M—I'z)8421(s 2H), 7.24 (br s, 1H),775784(m
2H) , 7UACQEVEION/28%-HH.QHEP;181)08 aGf@di 2:2-t4-gethyl-pipsrain- 1-yl)ayinodn-34l¢ d, J =
8.4 Hz, chl or o- qui nazolin-4-yi)-acetamde (221 ng, 1.0 mmol) is
di ssol Vaedgtdf'hld%)a t#? 2- pyrrolidinone (2.0 nQ and Mret hyl pi perazi ne (555
gl-, 5.8 MMR)(DI\&SQ,dcttEdMH‘z‘hézrﬂf»((lsuBH) 12547 (reatH)I343 (m, 4H),8.75(, 2H),ACTE(bri s

added an sp fil f [ 4- y zin-1
-yi) - qu¥ ﬂgégf E?ﬁ ﬁ}]|7%%e¢j§ ég'jg lit,\ﬁ @ 2%3&‘6‘1 ‘ES%%?% 4“[‘*/17%46'241,
1H Nl\/RgQ-?l\/ﬁ@g &Qﬂ_wmz&@ 24 (s, 3H), 2.40 (m 4H), 3.86 (m 4H), 3.98 (s,
br s 4 (dd, J =8.2, 7.5 Hz, 1 H), 7.49 (d, J 8.4 Hz, 1
H), ?§5¢M1FHEH) 7.95 (d, J = 8.2 Hz, 1 H; The conpounds of formula
X3 0 0 R6 R? X3 N NRL R5  wherein R1, R5, R6 and R7 are as defined in
Tabl e JThsetommpoundy obrpridpta ed by fol | owing the procedure of Exanple 56 but
using the appropriate starting nat erlnal The conpounds nmay al so be
converted into the acetate salt as® s‘bsed for the conpound of Exanple 56,

R8

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

Table 6

Ex. Rs Position-Rg Ra M.S Data

164 Cl H H 374 (M+H)'
165 -OCH, 6-CH; H 384 (M+H)"
166 - -0-CHz-CH2-N(CH,). 6-CH, H 441 (M+H)*
167 -0O-(CH)s-N(CHj3). 6-CHs H 455 (M+H)"
168 -OCHjs H H 370 (M+H)*
169 . -OCHj 7-CH, H 384 (M+H)*
170 -O-CH2-CH2-N(CHa), 7-CHs H 441 (M+H)*
171 -(4-N-methyl)-1-piperazinyl 7-CHs H 452 (M+H)"
172 -(4-N-methyl)-1-piperazinyl 7-CH, CHs 466 (M+H)*
173 -(4-N-methyl)-1-piperazinyl H CH, 438 (M+H)*
174 -(4-N-methyl)-1-piperazinyl 6-CHs H 452 (M+H)*
175 -(4-N-methyl)-1-piperazinyi 6-CH, CH,3 466 (M+H)"
176 -(4-N-cyclopentyl)-1-piperazinyl H CH, 506 (M+H)*
177 -(4-N-cyclopentyl)-1-piperazinyl H H 492 (M+H)*
178 ~(4-N-3-hydroxypropyl)-1- H ‘H 482 (M+H)*

piperazinyl
179 -(4-N-3-dimethylamino-propyl) H H 509 (M+H)*
180 -(4-N-pyrimidin-2-yl)-1- CH; H 516 (M+H)*
piperazinyl




where appropriate. -25- Table 3 Ex. Rs R R6 (position 7 R7 (Position 6 M S.
Data or 8) or 6) 57 -OCH3 HHH M 370 (8) 58 -N(CH3)2 HHH M 383 (El)
59 -0-CHL-CH2-N(CH3)2 HH (MH) - 426 (ES-) 60 -0-CH2-CHz-OHH HH (MH)-
399 (ES-) 61 -HNCH2-CH2-N(CH3)2 HH H (M H)- 425 (ES-) 62 -0-(1

-net hyl -piperidin-4-yi) HHH (MH- 452 (ES-) 63 -0-(CH2)rN(CH3)2 HHH
(MtH) " 442 (ES+) 64 - N(CH3) - CH2- CH2- N(Q?HB)Z HHH(MH 439 (ES-) 65
-(4-nmethyl -pi perazin-1 -yl) H7-OCH3 H (MHY 467 (ES-) - 66

-(4-met hyl - pi perazin-1 yI‘) H8CH H(MH)- 451 (ES-) 67

-(4-methyl -pi perazi n-1 -y H7-0OCH3 6-OCH3 (M H)- 497 (ES-) 68

- (4-net

-E4- xt%—@m‘wﬁm bA3IE? . (’fﬂlln}ﬁkﬁ %W]}%—ﬁ-l{\%lpﬁ{ﬁ?ﬁgﬁg soggﬁ\oim-b%l;ram nyl HH
H (MH- 423 (ES-) pyfioleRstionen- 4-yl H H H (K4-H)- 424 (ES-) 72

-(4-nmethyl -pi perazi n-1 -yl) HH 6-CH3_ (MH- 451 (ES-) 73
-[ 4- (2- hydroxyet hyl ) - HHH(MH)- 6” perazin-1-yll (E3-)

3~(3-Chloro-isoquinolin-1-yl)-4-(1.H.-indol-3-yl)-pyrrole-2,5-dione (110 mg, 0.30 mmol) is
suspended in N-methylpiperazine (2.5 ml) and kept at 130°C for 24 hours. The excess of N-
methylpiperzine is removed at high vacuo at 60°C and the residue is dissolved in ethyl
acetate and extracted with 0.5N aqueous H,O. The deep orange aqueous phase is
adjusted to pH 9 with 1N NaOH and extracted with ethyl acetate. The organic phase is
separated, dried with Na,SO,, concentrated and purified on silica gel using methylene
chloride/methanol/acetic acidsoy, (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 Na,SO,, 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, J=8.33 Hz), 7.08 (t, 1H, J=8.31 Hz),
6,94 (t, 1H, J=8.07 Hz), 6.50 (t, 1H, J=7.34 Hz), 6.16 (d, 1H, J= 8.07 Hz), 3.53 (m, 4H),
2.30 (m, 4H), 2.14 (s, 3H)

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

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

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

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



-(4-nmethyl -pi perazin-1 -yl) HH6-F M 456 (ElI) 75 (cis)

HH(MH- 451 (ES-) piperaz nyl 76 -4-N(pyridin-4-yi)-I M Hr
500 pi pera2| nyl (ES-) 77 (nic.) 3- rret hyI pi perazin-1 -yl HH H) - 437
(ES-) - (4- et hyl - pi perazin-1 -yi) HH6-0OCH3 (MH)- 467 (ES-) 79

- (4- et hyI pi perazin-1 -yl) HH 6-CH ﬂr 455 80 -(4-benzyl - pi perazin- |

-yi) HH H M+ 515 81 (trans) 2,5, -dimethyl-1- HH H M#& 453 piperazinyl 82
-[4-(2-di met hyl am no-ethyl)- HH H M+ 496 Piperazin-l-vil 83
4- phenyl - pi perazin-1 -yl HHH (MHY4AW 84 4-ethyl-piperazin-1 -yl HH H M+
463 8%)2-Bubpreisoquinolied eyh)-acetamidg (449 g 3/mi6l) Rhd (abting iShintelpglpexaate n- 1

55 1 pi§ e Mo Eg anida i TR By el dobinn reudk fogh i 27
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(cis) 3re§ét%n mixture Ey |Iu{e_d v!/_#thHetﬁilICalceM#g ar518 %xtracted with saturated aqueous NaHCO;

3, i met hyl -1 -
- H(

5-d
H H
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solution. The organic layer is dried over sodium sulfate and the compound is isolated after

treatment with diethylether and filtration as an orange solid. MH*: 375 (ES*)

'H NMR (400 MHz, DMSO-d;) §12.04 (s, 1H), 11.30 (s, 1H), 8.14 (s, 1H), 8.11 (s, 1H), 7.99
(d, 1H, J = 8.32 Hz), 7.95 (d, 1H, J = 8.56 Hz), 7.75 (t, 1H, J=8.33 Hz), 7.50 (t, 1H, J=
8.33 Hz), 7.32 (d, 1H, J = 8.07 Hz), 6,92 (t, 1H, J = 8.07 Hz), 6.48 (t, 1H, J = 7.33 Hz), 5.96
(d, 1H, J = 8.07 Hz)

Example 182: 3-(1-Methyl-1.H.-indol-3-yl)-4-[3-(4-methyl-piperazin-1-yl)-isoquinolin-1-
yl]-pyrrole-2,5-dione
0 n

o |
<

2-[3-(4-Methyl-piperazin-1-yl)-isoquinolin-1-yl}-acetamide (710 mg, 2.5 mmole) and methyl
(1-methylindolyl)-3-glyoxalate (1.1 g, 5 mmol) are reacted in THF in the presence of t-BuOK
at reflux according to the procedure disclosed in Example 181 ¢) above. The title compound
is isolated as disclosed in Example 181 ¢). MH": 452 (ES™)

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

a) (3-Chloro-isoquinolin-1-yl)-acetic acid ethyl ester (13 g, 50 mmol) is dissolved in dioxane
(150 mi) under argon. To this solution BINAP (1.3 g, 2 mmol), palladium(ll)acetate (1.3 g, 4
mmol), N-methylpiperazine (11 ml, 0.1 mol) and t.-BuONa (5.4 g, 55 mmol) is added (under
argon) and the reaction is kept under reflux for 30 minutes. After cooling the reaction is
diluted with methylene chloride (300 ml) and extracted with 0.5 N aqueous HCI (300 ml).
After filtration the aqueous phase is adjusted to pH 8.5 with solid sodium bicarbonate and
extracted with methylene chloride (3x). The combined organic phases are dried (Na,SO,)
and concentrated. The resulting crude is purified on silica gel using methylene chloride
(100%) --> methylene chloride/methanol (90/10) as eluent obtaining the product as a pale
yellow solid.
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92 (cis) 3,4,5-trinethyl-|-
-(4-met hyl -pi perazin-1-yi) HH5-CH3 MW453 94 -(4-ethyl-piperazin-1-yi)

CH3 H 6-Cl
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PIper azp'e%cli of 45 minutes. After 60 minutes at 100°C the reaction is cooled to RT and diluted
with isopropanol (100 mi). The solvents are removed under reduced pressure, the residue is

dissolved in ethyl acetate and extracted with aqueous sodium bicarbonate solution (5%).

The organic phase is dried (Na.SO,) and concentrated. The resulting crude is purified on

silica gel using methylene chloride/methanol (90/10 --> 80/20) as eluent obtaining the

product as a white solid.

The compounds of formula X;

wherein R,, R, Rs and Ry are as defined in Table 7 below, may be prepared by following

the procedure of Example 181 but using the appropriate starting materials.

Table 7
Ex. Rs Position-Rg Ra R M.S Data
A 183 -(4-N-methyl)-1-piperazinyl H H CH,; 452 (M+H)*
184 | -(4-N-methyl)-1-piperazinyl H F 456 (M+H)*
185 -1-piperazinyl H H F 442 (M+H)"
186 -(&-N-methyl)-1- H H F 470 (M+H)"
homopiperazinyl
187 -(4-N-methyl)-1- H H H 452 (M+H)"
homopiperazinyl
188 (rac.) ~(3-methyl-piperazin- H H H 438 (M+H)*
1-y1)
189 1-piperazinyl H H . H 424 (M+H)*
190 (4-N-isopropyl)-1- H H H 466 (M+H)*
piperazinyl
191 3-methyl-1-piperazinyl H H H 438 (M+H)*
192 -(4-N-methyl)-1-piperazinyl H CH, F 470 (M+H)*
193 -(4-N-methyl)-1-piperazinyl H CH, H 452 (M+H)"
194 | -(4-N-methyl)-1-piperazinyl H CHs CHs 466 (M+H)*




107 -4-(1 -nethyl-cyclopropyl)-l - CH3 HH M+ 493; Me piper iny] 515 108
1-piperazinyl CH3 HH M#* 439 109 -(4-nethyl-piperazin-1-yi) CH3 HH
(MtH) ' 453 110 - (4-nethyl -pi perazin-1-yi) 2-hydroxy- H 6-CI (MtH)* 517
ethyl ill (4-Nnethyl-1- HH 6-C (m+H) + 487 honopi perazinyl) 112
-(4-t-butyl -pi perazin-1 -yl) HH6-C (MH) + 515 113 3-nethyl -pi perazin-1
-yl CH3 H6-C (MH)+ 487 114 -(4-t-bltyl-pi perazin-1-yi) CH3 H 6-Cl
(MtH) ' 519 115 -(4-methyl -4, 7-diaza- CH3 H 6-Cl (M+-H) + 499
spiro[2.5]oct-7-yi) 116 3--R-nethyl -pi perazin-1 -yl CH3 H 6-Cl (MH) + 487
117 3-8 mh I@gﬂ-p-etrgampuierazyiyl CH3 1-@- Cl NHH)-I+ 48 118 473 (M+H)"
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t he forvalwdble pharmacolsgioal mbmrﬁeereag]ﬁmmmﬁg Priteig Kinssed® (PKGperfliPIKE ci s or

trans startin materl al s.
|s<%orms Iﬁ<e o,g,noro ac%vnty, inhibiting T-cell activation and proliferation, e.g. by

inhibiting productlon by T-cells or cytokines, e,g, IL-2, by inhibiting the proliferative response
of T-cells to cytokines, e.g. IL-2, e.g. as indicated in in vitro and in vivo tests and are

therefore indicated for therapy.
A. Inyvitro

1. Protein Kinase C assay

The compounds of formula | are tested for their activity on different PKC isoforfns according
to a published method (D. Geiges et al. Biochem. Pharmacol. 1997;53:865-875) The assay
is performed in a 96-well polypropylene microtiterplate (Costar 3794) that has been
previously siliconized with Sigmacote (Sigma SL-2). The reaction mixture (50 pl) contains
10 pl of the relevant PKC isozyme together with 25 pl of the test compound and 15 pl of a
mix solution that contains 200 pg/ml protamine sulfate, 10 mM Mg(NO3),, 10 uM ATP
(Boehringer 519987) and 3750 Bq of *P-ATP (Hartmann Analytic SFC301, 110TBg/mmol)
in 20 mM Tris-buffer pH 7.4 + 0.1% BSA. Incubation is performed for 15 min at 32°Cin a
microtiterplate shaking incubator (Biolabo Scientific Instruments). Reaction is stopped by
adding 10 pul 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
ATPis waéhéd away with 100 pl bi-dist H,O. The paper is washed twice in 0.5% H;PO, for
15 min followed by 5 min in EtOH. Thereafter the paper is dryed and placed in an omnifilter
(Packard 6005219), and overlayed with 10 pl/well of Microscint-O (Packard 6013611)
before counting in a Topcount radioactivity counter (Packard). ICs; measurement is
performed on a routine basis by incubating a serial dilution of inhibitor at concentrations
ranging between 1-1000 uM according to the method described above. ICs, value are

calculated from the graph by sigmoidal curve fitting.

2. Protein Kinase C 6 Assay




sane applies to the cis isoners of Exanples 75, and 89 to 92 and to the
trans isonmer of Exanple 81l: they may al so be prepared as a racemate or in
pure trans or cis form respectively, using the corresponding starting

mat eri al s. Conpounds of Exanples 116 and 117 nay al so be prepared as a
racemate or in the corresponding S or R isonmer form The conpounds of
formula X4 0 NOR C/NO N-~R-x#"Nwherein R Ill and R2 are as
defined in Table 4 below, may be prepared by followi ng the procedure of
Exarrpl e 56 but using the appropriately substituted

(1. H -i Migdandegombinant RKEH Iscusedm'ndemhbfa&sbaﬁcdrﬁiitloﬁabld%séntﬁd aH@vR InfRisM S.
Data(ESI-I\/B) 123 4-F H H 457 [ MtH * 4 4-OVlie HH 469 [MtH * 125 5-F
H H 457 agsa{Fompaunsisof fprpuia Hnll!bkté’sb“-l[ R/Mﬂﬁ‘ﬂn I¢2% Su Compound of kxapple B8 6- F

H H 457 [Pk PR this Bskhy WitPdn 1d4 Ko nm.

3. Protein Kinase Co. Assay

Human recombinant PKCa was obtained from Oxford Biomedical Research and is used
under the assay conditions as described under Section A.1 above: Compound of Example
100 inhibits PKCa in this assay with an ICso of 39 £ 15nM.

4, Protein Kinase CB1 Assay

“Human recombinant PKCpB1 was obtained from Oxford Biomedical Research and is used
under the assay conditions as described under Section A.1 above. Compound of Example
163 inhibits PKCP1 in this assay with an ICs of 8 + 2nM.

5.  Protein Kinase C3 Assay

Human recombinant PKC3 was obtained from Oxford Biomedical Research and is used
under the assay conditions as described under Section A.1 above. Compound of Example
181 inhibits PKC3 in this assay with an ICs of 18 + 8nM.

6. Protein Kinase Ce Assay

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

| 7.  Protein Kinase Cn Assay

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

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

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

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



130 6-0OCH3 H H 469 [M+Hr 131 H H 473,475 [ MtH * -28- 132 5-Br H H 517,519
(M) 133 4-CH3 HH 453 [MtH' 134 4-A H H 473,475 [MtH + 135 5-CH3 H H
453 [M+H)' 136 7-Br H H 517,519 (M) 137 7-C H H 473, 475 [M+tH ' 138
6-CH3 H H 453 [MrH + 139 7-CH3 H H 453 [M+H]' 140 7-OCH3 H H 469 [ MtH] +
Wk 467 144 H 1 GG MHe 453 145 5.0198° H H N 455 146 S-N02 H H MW 464
147 5-NHCH3 H H MW 468 148 5-NH, H H M+ 454 Exanpl es 149A and 114913: The
conpounds are prepared by follow ng the procedure-of Exanple 56 but using
t he apbuftered asliriey(PBSHpet well fod three Houisred aborB tgrhperature. Riates areblocketsftey|
ester. laerr?ov?hgcillwe %ngbodies by incubation with 2% bovine serum albumin (BSA) in PBS (300 pl
per well) for 2 hours at room temperature. After washing three times with 300 ul PBS per
well, 10 ng/ml anti-T cell receptor antibodies (WT31, Becton & Dickinson) and 300 ng/ml
anti-CD28 antibodies (15E8) in 50 ul 2% BSA/PBS are added as stimulating antibodies and
incubated overnight at 4°C. Finally the plates are washed three times with 300 pl PBS per
well. Seven three-fold serial dilutions of test compounds in duplicates in assay medium
(RPMI 1640/10% fetal calf serum (FCS) containing 50 pM 2-mercaptoethanol, 100 units/ml
penicillin and 100 pg/ml streptomycin) are prepared in separate plates, mixed with
transfected Jurkat cells (clone K22 290_H23) and incubated for 30 minutes at 37°C in 5%
CO,. 100 pl of this mixture containing 1x10° cells are then transferred to the antibody-
coated assay plates. In parallel 100 pl are incubated with 40 ng/ml PMA and 2 pM
ionomycin. After incubation for 5.5 hours at 37°C in 5% CO,, the level of luciferase is
determined by bioluminescence measurement. The plates are centrifuged for 10 min at 500
g and the supernatant is removed by flicking. Lysis buffer containing 25 mM Tris-phosphate,
pH 7.8, 2 mM DTT, 2 mM 1.2-diaminocyclohexane-N,N,N',N-tetraacetic acid, 10 % (v/v)
glycerol and 1 % (v/v) Triton X-100 is added (20 pl per well). The plates are incubated at
room temperature for 10 minutes under constant shaking. Luciferase activity is assessed
with a bioluminescence reader (Labsystem, Helsinki, Finland) after automatic addition of 50
pl per well luciferase reactio.n buffer containing 20 mM Tricine, 1.07 mM ‘
(MgCOs)sMg(OH)2x5H,0, 2.67 mM MgSO,, 0.1 mM EDTA, 33.3 mM DTT, 270 uM
o coenzyme A, 470 uM luciferin (Chemie Brunschwig AG), 530 uM ATP, pH 7.8. Lag time is
0.5 seconds, total measuring time is 1 or 2 seconds. Low control values are light units from
anti-T cell receptor- or PMA-stimulated cells, high controls are from anti-T cell receptor/anti-
CD28- or PMA/ionomycin-stimulated cells without any test sample. Low controls are
subtracted from all values. The inhibition obtained in the presence of a test compound is
calculated as percent inhibition of the high control. The concentration of test compounds
resulting in 50% inhibition (ICs) is determined from the dose-response curves. In this assay,
compounds of formula | inhibit anti-T cell receptor/anti-CD28 and PMA/ionomycin stimulated
Jurkat cells with an ICsp < 1 pM. Compound of Example 56 has an ICs, of 42 £ 12 nMin this

assay.

9. Allogeneic Mixed Lymphocyte Reaction (MLR)



NNN N~N NNOO N\ N\ Exanple 149A Exanple 149B M+ 486 M+ 500
(7-Fluoro-I.H -Indol -3-yl)-oxo-acetic acid nethyl ester, used as starting
material nmay be prepared as follows: 7-Fluoroindole (0. 1 47g, 1.09 mmuol)
is dissolved in dry THF (5m ) and the solution cooled to OOC. A solution of
2M oxal yl chloride in dichloronmethane (0.65 n, 1.31 mmol) is added and the
m xture is stirred for a further 10 m.mgat OOC and then 4h at room
tenperature. The -29- mixture is cooled to OOC and nethanol (10m) is added.
The m xture is stirred for a further 18h at roomtenperature. The m xture

wnshod T ek L B B ategtachRiinana SHnsaRbP Boeddris 3 Triiuuier MRIESES. i o1
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The product is used w thout further ({)urifi cation. ESL-Ms: 220 [MH + The
cor r espaArdrif). Brigllyt snleeneells|fram CBARNA BALB/s mice (128 xt10c calls fiomeasly straist er |

or epar e el it EoB SRS by e BlEP Bt 23000 ) RN BT b BAE I pouncs
of for miPMMaedium containing 10% FCS, 100 U/ml penicillin, 100 pg/ml streptomycin (Gibco
BRL, Basel, Switzerland), 50 pM 2-mercaptoethanol (Fluka, Buchs, Switzerland) and serially
diluted compounds. Seven three-fold dilution steps in duplicates per test compound are
berformed. After four days of incubation 1 uCi *H-thymidine is added. Cells are harvested
after an additional five-hour incubation period, and incorporated *H-thymidine is determined
according to standard procedures. Background values (low control) of the MLR are the
proliferation of BALB/c cells alone. Low controls are subtracted from all values. High
controls without any sample are taken as 100% proliferation. Percent inhibition by the
samples is calculated, and the concentrations required for 50% inhibition (ICsp values) are

determined. In this assay, Compound of Example 56 has an ICs of 168 + 20 nM.

B. Invivo

Rat Heart transplantation

The strain combination used: Male Lewis (RT' haplotype) and BN (RT' haplotype). The
animals are anaesthetised using inhalational isofluorane. Following heparinisation of the

donor rat through the abdominal inferior vena cava with simultaneous exsanguination via
the aorta, the chest is opened and the heart rapidly cobled. The aorta is ligated and divided
distal to the first branch and the brachiocephalic trunk is divided at the first bifurcation. The
left pulmonary artery is 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

saline.

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 orally at a daily dose of 1 to



H ONO R 15 N-~ NR X5 Rl14 wherein R R and R2 are as defined in Table
5 below, may be prepared by followi ng the procedure of Exanple 56 but using
the appropriately substituted (I.H. -indol-3-yi)-oxo-acetic acid nethyl
ester. Table 5 Ex. R14 R15 R 115 R, MS. Data 150
-(4-N-nethyl)-I-piperazinyl HHH[MH"'389 151 -(4-Nnethyl)-I-piperazinyl
HHCH3 [MrH * 403 152 -3, 5-dinethyl =#0pi perazinyl HH H [ M+H + 403 153
-3,5-dinmethyl -1 -piperazinyl HH CH3 [MH + 417 154 -(4-N-nethyl)-|

-pi perazinyl 5-CH3 HH [MH + 403 155 -(4-N-nethyl)-I -piperazinyl 5-CH3 H

CH3 [ Mtk l41oBi ' i 157
a1 e o i eorpbull BFE e 100 SREHER LM hofa s g cre SN LS ) )
- pi per aadmynisterediad azlosp®f GPENY/KY/FRY 431 159 - (4- N-nethyl) -1 - pi perazi nyl
6-CH3 5- H3 H [MtH]'417 160 -(4- N nethyl ?_—I -pi perazinyl 5-CI H CH3 [ MtH +
437 16The campourdshef fprmulpil pes; tharefpre, Bseful i the frrainent apd/or pevention of

diseases or disorders mediated by T lymphocytes and/or PKC, e.g. acute or chronic
rejection of organ or tissue allo- or xenografts, étherosclerosis, vascular occlusion due to
vacular injury such as angioplasty, restenosis, hypertension, heart failure, chronic
obstructive pulmonary disease, CNS diseases such as Alzheimer disease or amyotrophic
lateral sclerosis, cancer, infectious diseases such as AIDS, septic shock or adult respiratory
distress syndrome, ischemia/reperfusion injury e.g. myocardial infarction, stroke, gut
ischemia, renal failure or hemorrhage shock, or traumatic shock. The compounds of formula
| are also useful in the treatment and/or prevention of T-cell mediated acute or chronic
inflammatory diseases or disorders or autoimmune diseases e.g. rheumatoid arthritis,
osteoarthritis, systemic lupus erythematosus, Hashimoto’s thyroidis, mulitiple sclerosis,
myasthenia gravis, diabetes type | or Il and the disorders associated therewith, respiratory
diseases such as asthma or inflammatory lung injury, inflammatory liver injury, inflammatory
glomerular injury, cutaneous manifestations of immunologically-mediated disorders or
ilinesses, inflammatory and hyperproliferative skin diseases (such as psoriasis, atopic
dermatitis, allergic contact dermatitis, irritant contact dermatitis and further eczematous
dermatitises, seborrhoeic dermatitis), inflammatory eye diseases, e.g. Sjoegren’s syndrome,
keratoconjunctivitis or uveitis, inflammatory bowel disease, Crohn’s disease or ulcerative
colitis. For the above uses the required dosage will of course vary depending on the mode

~of administration, the particular condition to be treated and the effect desired. In general,
satisfac;tdry results are indicated to be obtained systemically at daily dosages of from about
0.1 to about 100 mg/kg body weight. An indicated daily dosage in the larger mammal, e.g.
humans, is in the range from about 0.5 mg to about 2000 mg, conveniently administered,
for example, in divided doses up to four times a day or in retard form.

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



Exanpl e 162:

- [ 2- (2-di net hyl am no- et hoxy)-quinolin-4-yi]-4-(l.H -1ndol -3-yi)-pyrrole-
5-djone H ONO N H O N 2-(2-chloro-quinolin-4-yi)-acetanm de (110 ng,
.5 mml ), nethyl 3-indol egl yoxylate (102 ng, 0.5 nmol) and

NN- di et hyl am noet hanol (508 [tL, 10 eq.) are dissolved in dry THF (5.0 nQ
at OC 1.0 Mt.-BuXX (2.5 nmL, 5 eq.)-is-added and the reaction is stirred
at 800C overnight. The mxture is allowed to cool to RT, diluted with AcCEt
(20 m) and washed with H20 (10 nQ and bri ne (5 m.). The organic phase is

dried over. apar.at ed The resid rified by FCC

(Acoe: | B 36T RoraS KRR 8! GLparmGafin i aiel SRampBoioh oo 1 mo
recryst & dbouedod ﬁ@mf(adafé gubddthdde.t 0 give the pure title conmpound. 'H NWR :
(DVMBO, 400 MHz) 8 2.20 (s, 6H), 2.67 (m 2H), 4.51 (m 2H), 6.38 (d, J = 8.4

ONOO

Hz, 1 fbpicd a@ﬁurﬁnéﬁffanoﬂl ised. ﬂothé skirt-a, fuikthébforr oPfopldal aditihistratiéd is(tdethe J = 8. 4,
7.5 Hz, 1 H, 7.34 (d, J = 8.4 Hz, 1 H, 7.57 (dcl, J = 8.4, 7.5 Hz, 1 H),
764(dey‘?1—84Hz 1H) 7.78 (d. J = 8.4 H, 1 H, 800(s, 1H,. 11.20
(br s, , 11.92 (br s, - VB 427

2- (2- chl l@,q&ommoHqus ,QI 4‘95;]1!.)&1 alcgpxnl?qj@dmlq@qgredcml_qrge form or in pharmaceutically

acceptable salt form e.g. as indicated above. Such salts may be prepared in conventional

manner and exhibit the same order of activity as the free compounds.
In accordance with the foregoing the present invention further provides:

1.1 A method for preventing or treating disorders or diseases mediated by T lymphocytes
and/or PKC, e.g. such as indicated above, in a subject in need of such treatment,
which method comprises administering to said subject an effective amount of a

compound of formula | or a pharmaceutically acceptable salt thereof;

1.2 A method for preventing or treating acute or chronic transplant rejection or T-celi -
mediated inflammatory or autoimmune diseases, e.g. as indicated above, in a subject
in need of such treatment, which method comprises administering to said subject an
effective amount of a compound of formula | or a pharmaceutically acceptable salt

thereof;

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

above.

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

carrier therefor.

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

and 1.2 above.

Compounds of formula | may be administered as the sole active ingredient or together with
other drugs in immunomodulating regimens or other anti-inflammatory agents e.g. for the
treatment or prevention of allo- or xenograft acute or chronic rejection or inflammatory or

autoimmune disorders. For example, they may be used in combination with cyclosporines,
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starting material may be prepared as follows: a)

| oro-quinolin-4-yi)-acetic acid nethyl ester nay be prepared as
ed in EP- At - 0 364 327 and Indian J. Chem 1994, 33B, 747-751.
| oro-quinolin-4-yi)-acetic acid nethyl ester (100 ng, 0.42 mol)

ed in 28% NH40H (2.0 nQ The m xture is stirred at RT overnight.

b)
is
The

is evaporated to afford 2-(2-d@-oro-quinolin-4-yl)-acetanide as a
-31- 'HNI\/R(DMSO, 300 MHz) d 3.88 (s, 2H), 7.16 (br s, 1 H), 7.30
(s, 1 H, 7.65 (dd, J =8.4, 7.5 Hz, 1 H, 7.70 (br s, I H, 7.80 (dd, J =
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CD7, CD25, CD 27, B7, CD40, CD45, CD58, CD 137, ICOS, CD150 (SLAM), OX40,
4-1BB or their ligands, e.g. CD154; or other immunomodulatory compounds, e.g. a
recombinant binding molecule having at least a portion of the extracellular domain of
CTLA4 or a mutant thereof, e.g..an at least extracellular portion of CTLA4 or a mutant

thereof joined to a non-CTLA4 protein sequence, e.g. CTLA4lg (for ex. designated ATCC

68629) or a mutant thereof, e.g. LEA29Y, or other adhesion molecule inhibitors, e.g. mAbs -

or low molecular weight inhibitors including LFA-1 antagonists, Selectin antagon'ists and
VLA-4 antagonists. Compounds of formula | may also be administered together with an
antiproliferative drug, e.g. a chemotherapeutic drug, e.g. in cancer treatment, or with an

anti-diabetic drug in diabetes therapy.
In accordance with the foregoing the present invention provides in a yet further aspect:

5. A method as defined above comprising co-administration, e.g. concomitantly orin
sequence, of a therapeutically effective amount of an inhibitor of PKC and of T-cell
activation and proliferation, e.g. a compound of formula | in free form orin

pharmaceutically acceptable salt form, and a second drug substance, said second

drug substance being an immunosuppressant, immunomodulatory, anti-inflammatory, -

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

6. A therapeutic combination, e.g. a kit, comprising a) an inhibitor of PKC and of T-cell
activation and proliferation, e.g. a compound of formula 1 in free form or in phama-
ceutically acceptable salt form, and b) at least one second agent selected from an
immunosuppressant, immunomodulatory, anti-inflammatory, antiproliferative and anti-
diabetic drug. Component a) and component b) may be used concomitantly or in

sequence. The kit may comprise instructions for its administration.

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

formula 1, is administered in conjunction with other immunosuppressive/immunomodulatory,



and washed w th saturated aqueous NaHCO3 (2 x 10 nQ The organic phase is
dried over Na2SO4 and evaporated to afford the title conpound as a red
powder. 'H NVR (DMSO, 400 MHz) 6 2.22 (s, 3H), 2.37 (m 4H), 3.62 (m 4H),
6.63 (dd, J =8.4, 7.5 Hz, 1 H, 6.74 (d, J =8.4 Hz, 1 H), 6.9,5-7.05 (m
2H), 7.10 (s, 1 H), 7.34 (d, J =8.4 H, | H, 7.41-7.50 (m 2H), 7.60 (d,
J=8.4H, 1H, 7.85 (s, | H, 10.7748br s, 1 H), 11.48 (br s, 1 H);
ES-MS: 438 [ MbH]' 2-[ 2- (4-net hyl - pi perazin-1 -yi)-quinolin-4-yl]-acetam de
NH, CC N N ON used as starting nmaterial may be prepared as foll ows:
2-(2- Chbﬁ’tfmﬂéwlhfé%rynaﬁnp)‘éﬁferﬁﬁ@é enarfedibvae tﬁEr,ap? &d. mie»eh rﬁfdrasé:dtmgd in
1- met hyl - 2- pyrrolldlnone(3. n.). N-nethy |pera2|né )

added afeHte ReChrenistaraf redgct@mqrr'rédmra@toamr@%mm@emls ofgers@s(eteingd qvg added
and theg i F&f%gg 18: 1)
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A preferred compound according to the invention is e.g. the compound of Example 56.

e



A9 X, NNI Na Ra wherein Ra and RO are as defined in Table 6 bel ow, may
be prepared by following the procedure of Exanple 162 or 163 but using the
appropriate starting naterials. Table 6 Ex. Ra Position-RO R, MS Data 164
Cl HH 374 (MtH)* 165 -OCH3 6-CH3 H 384 (M+H)+ 166 -0- CH2- CH2- N(CH3) 2
6- CH3 H 441 AMH + 167 -0-(CH2)3-N(CH3)2 6-CH3 H 455 (MtrH)+ 168 -OCH3 H H
370 (M+H) o 169 -OCH3 7-CH3 H 384 (M+I‘—|)44” 170 -0- CH2- CH2- N(CH3)2 TCH3 H 441
(MtH) ' 171 -(4- N- et hyl) - 1-pi perazinyl 7-CH3 H 452 (MrH)" 172 ‘
- (4- N-n'ethyl)-l-pl perazinyl 7-CH3 CH3 466 (MrH) + 173 -(4-N-methyl)-|
- pi peragigwis H CH3 438 (M+H) + 174 -(4-N-nmethyl)-1 -piperazinyl 6-CH3 H 452
(MtH) + 175 - (4-N-nethyl) -1 -piperazinyl 6-CH3 CH3 466 (MtH) * 176
-(4-14-cycl-opentyl)-1 -piperazinyl HCH3 506 (MrH)+ 177 °

4-N-cycl opentyl.)-| -plperazinyl HH 492 (M+H) +
g 'P/ F{)comgcu)ndoffopm%al y (M-H)

Wherem T

R;is H Cu,a!kyl or. C_salkyl substituted by OH, NH,, NHCMaIky! or N(d[-Cmalkyl) :
Ry is H: or anlkyl : :
Risa radxcai of tormula (@), (b), (c) or {f)

R "
Ny R
T e
L) (b)
e
R \\
T8 \N
o
Ru
()

wherem : '. : :
each of Ry, R,. R7 and Ri4 is OH; SH; a heterocyclic residue; NRmRﬂ wherem each of Rys and
Rﬁ, mdependenﬂy, is H or Cy4alkyl or Rysand R¢;form together with thg I.mtrogen atom to
~ which ﬁie’i? are bound a heterocyclic residue; or a radical of formula o K
s XReY (@) |
e .wi':erem X isa. dxrect band O, S or NRyg wherein Rygis H or Cualkyl .
" R.is Cyualkylene or C.4alkylene wherein one CH, is replaced by CRny wherem one of Ry
and Ry is H and the other is CHz each of R and Ry is CHs or Rc and R, form together —
CHz-CHg,and '



178 -(4-N- 3-hydroxypropyl)-1 - HH 482 (M+H)+ piperazinyl 179

-(4- N 3-di net hyl am no-propyl) HH 509 (MtH) + 1SO -(4-Npydm di n-2-yl)-1-
CH3 H 516 (M+H)+ piperaziny] -33- Exanple 181:

3-(l - H -Indol -3-yl)-4-[3-(4-nmethyl -pi perazi n-1-yi)-isoqui noIin-I-yI]-
pyrrole-2,5-dione H O N C2INH _45._

3-(3-Chl oro lsoqw nolin-1-yi)-4-(l.H -indol-3-yl)-pyrrol e-2,5-dione (110 ny,
0. 30 rrm)l) - suspended in N-net hyI p| perazine (2.5 nl) and kept at *1300C
for 24 hours The .excess of N neth %‘%cﬁerm ne is removed,-at high vacuo at

60" C and t Mds Peiigdns Erainelrbenyaio 5 Felegied e Oking h@??fﬂ?cé(e’tcéaswq h 0.5N

agueous H2Qrid m'gﬁgwe%lﬁ-@g@’l SRS aHE R VA8&benBentfds HS@.Q:yE:fealRin' G, Wit h 1N
NaOH and extracted with et hé acetate. The organl c phase is ~separated,
t

dried w t heiXalpsM-Ceglileat-at-atkyborcCrakyapdan h5§b$tiﬂéad gethe tsTmigalirattepl ene
hl ori de/ fi
Wt the { RISy ObREERlanERHoRHaenks Wi Ple FodiPalh B ey SeioBfil g

sol ution (8%pterdtyelioregiuerc phase is separated, dried with Na2SO4, and
concent.r . ge powsel ¢ (ES+)'H
N (B0 LR Bak S o B FiOCSEREY 18 nALR0E B, O 5y (T
7.68 (d, 1Ckkalkbxy, B.atkylizd, NHC Gl N(di-CH.allyl)s 09 ODE ahid Jing A.idbptidnalyl H, J =
8. 07 Hz)-,'7.q:%u(tdd 1H J =807 H), 7.08 (s, 1 H J =8.33 H), 7.08 (t, 1
H J = 8 3YUipjed o |
or g salt thereof.
2. A 'co'r'nptiiirid éccordfng 1o claim 1 wherein the heierocydlic residue aé'R;,- R., Rz, Ris orY
or formed, respectively, by NRyR1; or NRgRz, is a residue of formula:(y) - .

|

X%1
o &

c
Kx:/

SRR (1)

wherei’n Lo :
the nng D isa 5 6 or 7 membered saturated, unsaturated or aroma’ac nng,
Xp is =N-, -C= or ~CH~;

X, Is -Ne; -NRF; -CRé= or ~CHR;- wherein Rs a substituent for a ring nitrogen atom and is-
selected from C«,gaﬂkyi acyl; Cseoycloalkyl; Casoycloalkyl-Cqsalkyl; phenyly phenyI-Cualkw a
hetemcychc resxdue, and a residue of formula B
- Rar- Y B
wherein R21 is: Cx-4a!kyiene or Co4alkylene interrupted by O and Y* is OH, NHz, NH(CMaIkyl) or
N(Cualkyl)z and R. is a substituent for a ring carbon atom and is selected from Ciqalkyl; C;,
S A o
scycloalkyl'-opﬁahény further subsfituted by Cyalkyl; %) whereinpis 1; 2 or 3; CFs
, halogen OH; NH;, -CHz-NH,; -CH.-OH; piperidin-1-yl; and pyrrolidinyt; .
’ 'the bond between C, and C; is either saturated or unsaturated; ‘
each of Cy and C;, independently, is a carbon atom which is optionally substxtuted by one or two
N ”,;substxtuenis selected among those indicated above for a ring carbon atom; and
G '.;‘tne line between C; and X, and between G, and X, respectively, represents ‘the number of
- carbon atoms as required 1o obtain a 5, 6 or 7 membered ring D.



6,94 (t, 1 H J =8.07 H), 6.50 (t, 1 H J =7.34 Hz), 6.16 (d, 1H, J =
8.07 Hz), 3.53 (m 4H), 2.30 (m' 4H), 2.14 (s, 3H) ‘ K
3-(3-Chloro-isoquinolin-1-yl)-4-(1.H -indol -3-yl)-pyrrol e-2,5-di one, used as

starting material, nmay be prepared as follows: .a) (3- chloro i soqui nolin-1
-yl') acetic acid ethyl ester may be pregpred as di sclosed by T. Kanetani at
al. in Chem Pharm Bull., 15(5), 704 (1967). b)

(3-chloro-=isoquinolin-1-yl)-acetic acid ethyl ester (2.5 g, 10 mml‘) is
di ssolved in 4N NH3/MeOH (50 ml). The solution is transferred intg an
aut ocl ade aftgorepEndecopsdingic dpimg whessip . is AriRarazivn Fipg grinaliyrCr Ad/adiv ent

I's -1 enDy @it ddepdcaiedlid bBgn gr ude product is purified on silica gel using
met hyl.ene chl oride (100% 4 nethylene chloride/ methanol (95/5) as eluent,

af f ordi mg 2p (BripBln Scdob@iiyit #&Tﬂe ke difg 8RS Wkerah mxs@aﬂaa.cxﬁdflf&muwaf) d.
-34- c¢) 2-(3-chloro-isoquinolin-1 y| -acetam de (440 ng, 2.5 mol)

met hyl 3- 'nﬂ%lr%¥%%@%|% fa%oﬂoga cémg&mcoof%rﬁ]@émé’&& T’L'd'dfauﬁiﬂvmﬂ and
heated up to refl ux gK Min THF) is added dropw se
under ap@ﬁﬂsmﬂﬁﬂﬁésreactlon |s kept at ref lux for 1 hour. The reaction
mxture eﬁfﬁ% tate and extracted with saturated aqueous
NaHCO3 ﬁx‘(r#}&‘ &@f‘%ﬁ?{’t”‘ﬁﬁ@er is dried over sodiumsulfate and the .
corrpound |s |soI ated after treatmenf w #h diethylether and filtration as an
orange solid. MH: 375 (ES) 'H NVR Q¢0d/ Mz, DNBO d6) 912. 04 (s, 1.1,
11.30 (s, 1 H), 8.14 (s, 1 H), 1oH)' 7.99 (d, 1 H J 8.32 Hz),
7.95 (d, 1 H J =856 H), 7.¢ , J =8.33 Hz), 7.50 (t, 1 H J =
8.33 Hz), 7.32 (d, 1 H J =28.4 82 (t, 1DH, J = 8.07 Hz) , 6.48(t," 1
HJ=733H2)596 (d 1 H, .07 Hz) Exanple 182:° :
3-(lI-Methyl-1.H-=-}ndol-3-yi)-4-[3- (4erthy| pi perazin-1- yI y| soqui nolin-1- -
yi]- pyrrole 2, 5--di one

whereanEl Rp and ring A are as defined in claim 1,

with a compound of formula [
, R - CHz- CO - NH; (lin)
wherein R is-as defined in claim 1,
b) reactinga éompound of formula IV

NH,

@ \ W
\

Ra
wherein R., Ro:and ring A are as defined in claim 1,
with a compound of formula V
R-CO-CO-0CHjs v)
‘whereinR is as defined in claim 1; or
c) converting in-a compound of formula | a substituent Ry, Re, Ry or R14 mto another
substrtuent Ry, Re. Ry or Ry
and where required, corverting the resulfing compound of formula 1 obtalned in free form to'a

salt form or vice versa, as appropriate.

6. Acompound according to any one of claims 1 to 4 for use as a phiarmaceutical.



00 ~\ C7~~N 2-[3-(4-Methyl-piperazin-1-yi)-isoquinolin-1-yl]-acetam de
(710 ng, 2.5 mmole) and nethyl (1-nethylindolyl)-3-glyoxalate (1.1 g, 5
nmol ) are reacted in THF in the presence of t-BuOK at ref lux according to
the procedure disclosed in Exanple 181 c) above. The title conpound is

i sol ated as disclosed in Exanple 181 gj. MH : 452 (ES')

2-[3-(4- Met hyl - pi perazin-1 -yi)-isoquinolin-1 -yi]-acetam de, used'as
starting material, may be prepared as follows: a) (3-Chloro-isoquinolin-1

-yi)-acetic -acid: eth ester (13 g, 50 mml) is dissolvedin.dioxane (150
.m ) under é\rpﬁéﬁ'“acpém%’l CeMBBTHRN FmAsisitaR ¢omppugd Oif%‘ﬁﬁia)‘ acg%rmnaav gaim 1in

‘( 1) ac%@%&m(ér p’ﬁaenaékun@)fwla};ced}hm@gawoah REeERBEAROA \lrﬂeh mphaﬁna’lcenma)l and

.- BuONa ( is added (under argon) and the reaction is kept
under a@qelptnbler%hesborrmﬁmré@eremrter cooling the reaction is diluted with
met hyl ene’ chloride (300 m) and extracted with 0.5 N aqueous HCl (.300 m).
After BiltAzpmbinafipe campeésinga)hewapiundagrerdingdo any g &f daimistiHo §(ﬂﬁdd>)§bd| um

bi b andd, d
or gani L0 e a?‘ié%%f?%‘éﬁ%ﬁ‘%@hg%*ﬁ%R%%”S?@W%@%@ e ude s
puri f i Bawmatdry; diptpiferaidberny anddiapeindughl ori de (1100% - :-> net hyl ene

chl ori de/ met hanal: é90/ 10) as el uent obtai ni n? the product-as a pale vyellow
solid.9. Accmnoun according to any one of claims 1 {o 4 for use in the preparation of a

medlcament for preventng of treating disorders of diseases medlated byT !ymphocytes and/or
PKC.
10. A combination according ta claim 8, wherein the second agent b} is séiébted from

: cyclosporm A FK-SDG an mTOR inhibitor , an accelerating lymphocyte hommg agent, my
cophenchc acxd mycophenolate mofetil.

11. A combmation according to claim 8, wherein the mTOR mhxbxtor Is rapamycm or 40-0-(2-
hydroxyethyl)—rapamycm

12. A combination according to claim 8, wherein the accelerating Iymphocy’ce homing agent is
FTY720



