3 OCT 2006 WD 03/082859 PCT/EP03/03470 -1- Indolyl mal ei m de Derivatives
The! present invention relates to indolylmaleinide derivatives, proc%ts}s%ﬁolrn%
their producti on and pharnaceutical conpositions containing them

parti cuI ar the present invention provides a conmpound of formulal H ON
ON | ‘ﬁé in Rais H CH3; CH2-CH3; or isopropyFCTREOE,

hal ogen, Cl. 6al koxy; or Cl.6alkyl, and either 1. Ris a radical of formula
(a) R3 (a) wherein RL is piperazin-1=¥F optionally substituted by CH3 in
position 3 or 4; or 4,7-diaza-spiro [2.5J oct-7-yl; RRis d; Br; CF3; or
CH3; and RBis H C-13; or CF3; R2 being other than CH3 or CI when R3 is
H, R i slndolyimalttifide Rerivalivesd and RL is 4-nethyl -|-piperazinyl; or If. Ris a
radical of forrmula (b) O5LR, (b) wherein R4 is 1-piperazinyl substituted
in positions 3 and/or 4 by C-13; or 4,7-diaza-spiro [2.51 oct-7-yl; R
being other than H or CH3 when R4 is 4-nethyl-|-piperazinyl; or - 3 0 Cr
2006 \AoTb@,Pfea%ﬁwe'Fi@F/féPﬁ/l@H@W'mﬂia'mldﬁ|def'\ﬁt'V%s’ Rrqcess fenthels prodystionl a (c)

Rio/ and pharmaceutical compositions containing them.

More particularly the present invention provides a compound of formula |

wherein

Rais H; CH;; CHx-CHsy; or isopropyl,

R; is H; halogen; Cy.salkoxy; or Cygalkyl, and either
1. R is a radical of formula (a)

& (a)
wherein
R, is piperazin-1-yl optionally substituted by CH; in position 3 or 4; or 4,7-diaza-spiro
[2.5] oct-7-vyi;
Rz is Cl; Br; CF3; or CHg; and
Rj is H; CHj; or CFa; Rz being other than CH, or Cl when Rz is H, R, is H or CH3, Ry is
H and R, is 4-methyl-1-piperazinyi; or

2

R (b)

.  Ris a radical of formula (b)

wherein
Rsis 1-piperazinyi substituted in positions 3 and/or 4 by CHa; or 4,7-diaza-spiro [2.5]

oct-7-yl; R, being other than H or CH; when R, is 4-methyl-1-piperazinyl; or



R18( N R14 (c) wherein R14 is 1 -piperazinyl optionally substituted by CH3
in position 3 and/or 4 or in position 3 by ethyl, phenyl-Cl. 4al kyl,

Cl. 4al koxy- Cl. 4al kyl or hal ogeno-Cl. 4al kyl ; or 4, 7-diaza-spiro [2.5F 0CT 2006
oct-7-yl; R15 is halogen; CF3; or CH3; R15 being other than CH3 when R16 is
CH3, R I , Rois Hand R14 is 4-methyl-1 -pip i - «and R15
is H CH3§Ngﬁg@%ﬁgﬁ30r CF3; R16 being other than H when %YE&?Q%%?? R iIs
or CH3, Rbis Hand R14 is 4-nethyl-I|-gpiperazinyl; or IV. Ris a radical
of formula (d) - &\r: R (d) wherein R8 is 1-piperazinyl,

3- et hyl - pi perazin-1-yl or 4-benzyl-piperazin-1-yl; or V. Ris a radical
of formula (e) 4L.R (e rein RO is 4,7-diaza-spiro [2.5] oct-7-yl; or
piperaziHﬁl-yI shﬁ%?ﬁFEPEgPﬁW“HB§@tion 3 by methyl or ethyl and optionally
in position 4 by nethyl. The conpoundstef fornula | nmay exist in free form
or insalt form e.g. addition salt§eg't e.g. organic or inorganic acids,

H

for exanple, hydrochloric acid, aceti id, trifluoroacetic acid. It wll
be appreciated that the conmpounds of forkyla I rpa% exist in the form of
optical isoners, racemates or di astereoisoner s.\%or exanple, a ring carbon

atom bearing a whdrsihituent in the position 3 of the piperazinyl residue is

asymetric and ha - O oS- fi tion..lt is to be understood
that the presen':Tﬁ %ﬁ%ﬁﬁﬁ?@gﬁg%’}'g@a&§%qsﬁﬁge#ab%ﬁ%ﬁ%Pgs't'oé'n%a?%git‘rorrw Xt ures.
Enanti oners ar e posioaSroydthykehendCarityb €1 4 BiaxiCasaligd oshalegenbiGnalkgpgd y i n
relation to staa:i;f_ré%grmt,e%al s exhibiting asymmetric carbon atons as
mentioned. - 3 Cef93asPIoNS-B8FoB¥859 PCTI EP03/ 03470 3- Al kyl or al koxy may
be straight or branched. Phenyl-Cl. 4al kyl is preferably benzyl or
phenet hyl . | n CIR4i halogpnCEFAar Rl Runkeing dtbertharoCli whérsRpieCles, #aisyH oet hoxy
or ethoxy and the alkyl nmoiety preferably nmethyl or ethyl; a suitable
exampl e is e.g. @HaEoisdtpnd Rysis 4ypatiyirdpiperazinyl; and '

Ris is H; CHg; CH,-CHg; or CF3; Ryg being other than H when Rysis Cl, R, is H or

CHg, Ry is H and Ry, is 4-methyl-1-piperazinyl; or
V. R is a radical of formula (d)

e
@

wherein Rg is 1-piperazinyl, 3-methyl-piperazin-1-yl or 4-benzyl-piperazin-1-yl; or

<!
Z R, (e)

wherein Ry is 4,7-diaza-spiro [2.5] oct-7-yi; or piperazin-1-yl substituted in position

V. R is a radical of formula (e)

3 by methyl or ethyl and optionally in position 4 by methyl.

The compounds of formula | may exist in free form or in salt form, e.g. addition salts with
€.g. organic or inorganic acids, for example, hydrochloric acid, acetic acid, trifluoroacetic
acid. '

't will be appreciated that the compounds of formula | may exist in the form of optical
isomers, racemates or diastereoisomers. For example, a ring carbon atom bearing a
substituent in the position 3 of the piperazinyl residue is asymmetric and may have the R- or
S- configuration. It is to be understood that the present invention embraces all enantiomers
and their mixtures. Enantiomers are preferred over racemates. Sifnilar considerations apply
in relation to starting materials exhibiting asymmetric carbon atoms as mentioned.



my be F, A, Br or |, preferably F, O or Br. Hal ogeno-Cl. 4al kyl is al kyl
wherein one or nore H are replaced by halogen, e.g. O or F, e.g. -CHBCIT 000
CH2F or CF3 Ris preferably a radical of formula (a), (c) or (e),

pr ef er abl Xvéﬁ;/%%%sg the radical of formula (a) or (c), RZ@?@’FE%?‘VH% meta to

preferably to RL or R 4, respectively. R3 is pr

Rl. In the radical or forrmula (e), R9.is preferably 4,7-diaza-spiro [2.5]
oct-7-yl; when RO is piperazinyl substituted in position 3, it has the R or
S configuration. The present invention also includes a process for the

Compaund B & iy 347 B gfaigh s Biithed. Proke ! GREERRT BBPRG rt,or cae”
\cllwe1f i ned phenethyl. ImCi jall@xgCgatkyhttie atkofyomaietyds preferadly metHdxy @G thoxyidad (hd | )
. , 5 . 1 . h

e o By BN g G A B B b o AR, 1 o

vi ce ver swy bas, &hBropl, prferably FeClordir ddalogemp—Coalkiis alkyl ivhekain efd eraherd i n t he
. i scl d in WO02/ 38561,

Phe cont L PRl pHBach, o 810 B Lol ol 8706 <7 P erence, and as

i1l ust rahqu*e*bfmggml’fﬁf %@%g@éréé}égﬁé}' Il and 11l may be

prepared I n accor , e.g. 'as disclosed in

V002/ 385fltne rdtficat B RIS () or i) qafeb; h@% i8 Prelfd1aly Ripa ﬁ)‘hgtﬁrFﬁL, rﬂeéb%ctj\%[sﬁgaence’

and as illustrated in the Exanp nsofar as the production o
st ar t i ngisyatferabiyl is meta fo@R,. mathé radlidabarlfyrmubizs(@}, iRy écipretdnably 4,Fndixaassgivo (2.5 known
or may be prepared anal ogously to nmethods known in the art or as described

her eaf t eget-7-yI3wknRAI BperabRybORABS i fsilicrBOBhAYIE B ord colfigurhfin, owi ng

exanples are 1llustrative of the invention wthout any |imtation.

The present invention also includes a process for the preparation of a compound of formula |

which process comprises reacting a compound of formula |l

o)
¢}

o‘-—"
b S
N
|
R

Rb a

wherein R, and R, are as defined above,
with a compound of formula llf
R - CHz- CO - NH, (1)
wherein R is as defined above,
and, where required, converting the resulting compound of formula | obtained in free form to

a salt form or vice versa, as appropriate,

The process may conveniently be effected in the presence of a strong base, e.g. +-BuOK,
8.9. as disclosed in WO02/38561, the contents of which being incorporated herein by
reference, and as illustrated in the Examples. N

Compounds of formula Il and lll may be prepared in accordance with known methods, e.g.
as disclosed in W0O02/38561, the contents of which being incorporated herein by reference,
and as illustrated in the Examples.

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.



FIT = roomtenperature THE = tetrahydrofuran FCC = flash col um

chromat ography TBAF = tetrabutyl ammoni um fluoride BI NAP = ~ 3 0CT 2006
2, 2" -bi s(di phenyl phosphi no)-1,1' - bi napht hyl Pd2(dba)3 =

Pd( 0) - bi s( i denacet one) Exanple 1

3- 2- chl or‘gbg%%ﬁ? | - 5- (4- met hyl - pi per azi n- 1-yl ) - phenyl ] 5 YEFR P o1 - 3-y1) -

pyrrole25d|oneOOCRN -4-

2- [ 2- Chl or o- 3- net hyl - 5- (4- et hyl - pi perazi n-1-yl)-phenyl]-acetam de (211 ng,
0.75 mml) and 3-indol egl yoxylate (270 ng, 1.35 nmol) are dissolved in THE
(5 n). 4 eq) is added and
the m xt ﬁ'rh é?(lwg“sg Qex&jna%s? %@Erﬁﬁ\}e (ﬁ“%j{' véﬁ?ﬁ#ﬁuttﬁcﬁ%@% @ﬁtqﬂgndl luted with
AcCEt (2®ThlL) and V\mhedoamﬂetmmmu(ezo m.) and brine (10 nL). The organic
phase is ed over Na2 solvent is evaporated. The residue is
purlfledT(l:ij){I/:| FCC (AcC E?%hg%ﬁg%ﬂ 1:1) to afford the title conpound in
the formF8IC i ts acet=t e flgah eolumpichiomRatadrply 400 MHz) 6 2.16 (s, 3H), 2.31
(s, 3H, %.2238(171 4H), 6.61 (d, J = 8.0 Hz, 1
6.71-6. 77 1 # n o?bu§"§'%5'%§'m”mm'deki), 7.08 (dd 3= 7.4, 7.2 H, 1
H, 7. 4le PJ = 8 2=Hz221brs;dlphﬁn919hqsmhln9) Ll'bimapighyl 1 H), 11.05 (br s, 1
H . 11. 9(aka IRy diffetrzyliddhbletone

2-[ 2- Chl ord(%( 3- )?reth | - 5- (F?&r?et ksyll g"%?’perazel n- l-yl ) - phenyl ] -acetam de NHx cl
ONE used as starting material nmay be prepared as foll ows:

(5- Br ono-gEmf 3 b A L7.2
R A g e e e S 0 A L
are suspended i n PYeIer2fdioB® ni). Pd(OAc)2 (81 ny, O.36 rrm)l) and Bl NAP
(224 ny, 0.36 mTDI) are added - 3 2006 WD 03/082859 PCT/ EP03/ 03470 -5-
and the reaction is stirred af, % 9ern| ght. The m xture is filtered

through Celite and the sol vend @ated The residue is purified by
FCC (AcOEt/ AcOH H20 60: 15: 15

2-[2-Chloro-3-methyl-5-{4-methyl-piperazin-1-yl)-phenyl]-acetamide (211 mg, 0.75 mmol)
and 3-indoleglyoxylate (270 mg, 1.35 mmol} are dissolved in THF (5 mL). A solution of 1.0 M
tert-BuOK in THF (2.98 mL, 4 eq) is added and the mixture is stirred at 35°C overnight. The
reaction is diluted with AcOEt (20 mL} and washed with H.O (20 mL) and brine {10 mL). The
organic phase is dried over Na,SO; and the solvent is evaporated. The residue is purified by
FCC (AcOE/AcOH/H,0 7:1:1) to afford the title compound in the form of its acstate salt.

"H NMR (DMSO, 400 MHz) § 2.16 (s, 3H), 2.31 (s, 3H), 2.32-2.38 (m, 4H), 2.97-3.10 (m,
4H), 6.61 (d, J=8.0 Hz, 1H), 6.71-6.77 (m, 2H), 7.04 (d, J=2.8 Hz, 1H), 7.08 (dd, J=7.4,
7.2 Hz, 1H), 7.41 (d, J= 8.2 Hz, 1H), 7.98 (d, J= 1.5 Hz, 1H), 11.05 (br s, 1H), 11.90 (br s,
1H); ES-MS: 435 [M+H]".

2-[2-Chloro-3-methyl-5-(4-methyl-piperazin-1-yl)-phenyl]-acetamide

NH,

@

N

o]}

used as starting material may be prepared as follows:
(5-Bromo-2-chloro-3-methyl-phenyl)-acetic acid methyl ester (2.0 g, 7.2 mmol), N-
methylpiperazine (960 uL, 8.6 mmol) and Cs,CO; (3.3 g, 10.1 mmol) are suspended in
toluene (80 mL). Pd(OAc). (81 mg, 0.36 mmol) and BINAP (224 mg, 0.36 mmo!) are added



2- 12-chl or o- 3- net hyl - 5- (4- et hyl - pi perazi n-1-yl)-phenyl]-acetic acid nethyl
ester. The ester is suspended in NHAOH 25% (60 ). The mixture is_ gt Crmﬁqﬂ<
overnight at RT and the precipitate is filtered off to yield the am

NVR ( DVBO, ) 8 2.20 (s, 3H), 2.27 (s, 3H), 2.40- H) ,

3. 07 3. 13"(&1999%% 3. 48 (s, 2H), 6.78 (s, 1 H), 6.82 is,%‘f%’%)",w‘lé‘.”él (br s,
1 H) 7.34 (br s, o~ CuCl2 (8.05Q9, 0.06 nol) and tert-butylnitrile
(8.9 nL, 0.074 m)l) are suspended in acetonitrile (60 nL).

1, 1-di chl oroet hyl ene is added dropw se at 20C. 5-Bronp-2-chl oro-3-nethyl -

Bnd @ ho PATpHdaclof s stridalThobe o RS rpRuBighfin blubn Coleindnd 7, 57

aqueous 2@%nkiE evapgated The maidue iseuriberliBnokiGC HARE/ACOHINIO 621 Bd5Mb Bifor@H2Cl 2

2 150
Cvapor at 2R Eelr RS A me sty i i acol ScHforiMh et TROPYEE (0
5- br ono- B-stbpended in NHzéII-h%%CGBQ mLR Themixtoiel i9 stbresitdveinjoh ehRE ard thEhe

I nt er medj 1 7 sol ution
of 5. 4 nPRGERS/s R Y R M o Myrtlonsd ol e 206 B 28700 '
stirred & 351!)(2 40e2.43(r, 4HIhB07-8 48t (mp AH), 8. 4Bda,cﬂH.=)d6 79 (-1 H),&82 (eotit)eBOM at ed
H2SO4 (193 17% ?grdseqH The reaction is stirred at reflux for 1 h. The

m xture HI|Ut€3WIfh ?-120(200 m-) and extracted with CH2CI 2 (2 x 200
m.). The conbined organic phases are djji ed over Na2SO4 and the solvent is
evaporated. The residue is purified (hexane/CH2CI 2 9:1 to 1:1) to
af ford (5-brono-2-chl oro-3-methy|-5 )- acetic acid nethyl ester. 1H NMR
(CDCI3 400 MHz) S 2 26 (s, 3H), 3. sr3H), 3.63 (s, 2H), 7.15 (s, 1
H, 7. H). By following the procedure of Exanple 1 but using the

appropri Q&@‘zéﬁ a0t 9- ﬁ§ m?BtaéF’ itegt- BUW’f‘Wée &9 mbolA Bt met) aresysperded inaateNieR i s a

resi due g rf]Ebr chﬁcm&éeth)ﬂéné |QQHSEQ{<ﬁQpWI§e Zﬁi@"@ é—BRﬁ‘h@ﬂchIWS-%tlﬂpt ai ned.
TABLE 1 Rb - pi perazin-1-yl)

2- GG 3. o ohEm e {114 1 5995 ool SiREpINGA in depieriitia e(@ozuwagdwdsthwcrw M4 415

- (4- el Wired® aPRT ff 13T, ¥hy th@le@ p&né&ﬁtoca&ebbd\étb%ﬂ% C@g@ﬂu %Qeﬁm
031082859 PCT/ EPO3/ 03470 - 6- |$ 1P RS2

1- pi per a2fYRPuS phage ig e@;@te@p@ ¥ 150 mL). The orgamc phase is drlecl over
NapS0O, and the solvent is evaporated. The residue is purified by FCC (hexane/CH,Cl, 9:1)

21 6

to afford 5-bromo-2-chloro-1-methyl-3-(2,2,2-trichloro-ethyl)-benzene. The intermediate is
redissolved in MeOH (80 mL) and heated to 70°C. A solution of 5.4 M NaOMe in MeOH
{28.4 mL) is added dropwise and the reaction is stirred at 70°C for 3 h. The reaction is
cooled to RT and concentrated H2SO,4 (10 mL) is added. The reaction is stirred at reflux for 1
h. The mixture is diluted with HO (200 mL) and extracted with CH,Cl; (2 x 200 mL). The
combined organic phases are dried over Na,S0, and the solvent is evaporated. The residue
is purified by FCC (hexane/CH.Cl, 9:1 to 1:1) to afford (5-bromo-2-chloro-3-methyl-phenyl)-
acetic acid methyl ester. '"H NMR (CDCls, 400 MH2) § 2.26 (s, 3H), 3.61 (s, 3H), 3.63 (s, 2H),
7.15 (s, 1H), 7.21 (s, 1H).

By following the procedure of Example 1 but using the appropriate starting materials, the

compounds of formula | wherein R is a residue of formula (a), as indicated in Table 1 below

may be obtained.

TABLE 1
Example | Ry R; Ry Ra Ry M.S. Data
2 -(4-methyl-piperazin-1-yl) | 2-CH3 | 3-CH; |CH3; |H MH"* 429
3 -(4-methyl-piperazin-1-yl) | 2-CH; | 3-CH; | H H MH* 415
4 -(4-methyl-piperazin-1-yl) | 2-Cl | 3-CH; |CH; [H MH* 449
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CH3 H MH503 10 1 - pi perazinyl

-(4-neth
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-(4, 7-di
-(4, 7-di
-(4,7-di
3-[3-(4,
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2-[3-(4,
0.30 mmo
nmg, O0.44

t hyl - pi perazin-1-yl 2-d 3-CH3 CH3 H M{*449 8
yl - pi perazin-1-yl 2-d 3-CH3 HH M#435 9 1-piperazinyl 2-
3-CF3 HH MH489 11 Q‘Z m%
CH(CH3) 2 M 477

d
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CH3 H
CH3

yl - pi'perazin- 1- 2
2-
2
2

yl

yl - pi perazi n- 1-yl CHz- CH3 MH 463 14
yl
I

P W@

yl - pi perazi n- 1- ‘-0 MH 469 15

yl - pi perazin-1-y 3-CH3 H F M#453 16

aza-spirol[2. 5]oct-7-YD 2- HHCH2-CH3 M+ 462 17

p3a- spi r|ol-@ip&peoyl- 7-yl ) 2- QCH H3CHVHHA 68| H18 MH" 421

Bz a=SPTTOL2: “-7-y%) 2= M4 —39
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conmpound
4H), 3.3
PCT/ EPO3
rH, 7.00
4H), 7.5
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7-Di aza-spiro[ 2. 5] oct-7-yl)-napht hal en 1- yl]-acetam de, used as
Exainple 20: 34844,7-Diaza-spiro[2.5]oct-7-yl)-naphthalen-1-yl}-4-(1-methyl-1H-indol-3-

yl)-pyrrole-2,5-dione

2-[3-(4,7-Diaza-spiro{2.5]oct-7-yl}-naphthalen-1-ylj-acetamide (100 mg, 0.30 mmol) and (1-
methyl-1H-indol-3-yl)-oxo-acetic acid methyl ester {97 mg, 0.44 mmol) are azeotroped three
times with dry THF and then dissolved in dry THF (3 ml). A solution of 1.0 M KOtBu in THF
(1.2 ml) is added dropwise over 20 minutes at RT. After 5 minutes, TLC analysis indicates
complete conversion of starting materials. The reaction is quenched by the additon of water
(5 mi). The mixture is diluted with EtOAc and washed twice with saturated agq. NH4Cl. The
aqueous layers are back extracted twice with EtOAc. The combined organic layers are dried
over NapS0, and the solvent is evaporated. The residue is purified by FCC
(EtOACc/AcOH/M0 800:55:45) to afford the title compound as its acetate salt. The compound
is dissolved in MeOH/TFA and the solvent is removed to yield the titie compound as its
trifluoroacetate salt. ‘H NMR (DMSO, 400 MHz) & 0.95 (M, 4H), 3.39 (br, 4H), 3.49 (br, 2H),



be prepared as follows: O NH, N ~DD a)

2-[3-(4-Benzyl -4, 7-di aza-spiro[ 2. 5] oct - 7-yl ) - napht hal en- 1-yl ] - acet ari3d@T 7006
(280 ng, 0.73 mol) is azeotroped twice with a 1.25 Msolution of HC in
MeOH. The is dissolved in EtOH (10 nl). Pall adi coal
(10% 77 ?%@éﬁgs ed, and the mxture is stirred under%@f’%@% fhere of
hydrogen (1 atm at RT for 14 h and at 50 C for 2 h. The mxture is
filtered, and the filtrate is concentrdted. The residue is purified by FCC
(Et OAc/ AcOH/ H20 750:83.68 to 600: 150:150) to yield the title conpound
containing 0.7 eq of AcOH'H NVR (DVSO, 400 MHz) 8 0.53 (m 4H), 1.78 (s,
AcO—|) 2398 (4, Gt 6. 964d, J3- 09 Hes1H)26M6 (@, 1& 681479 HZ22 HY), 70748d,(b= 6879 6. 94

br 9 S J =6.7
1y 8, 21T g T fipte (i b (i anl 7% o pp e gl e =17 1
H); ES— VB:6 F0 6H), 1944 (s, 1HY) 9.10 (br, 2H), 11. 17(3 1H); ES-MS: 463 [M+H]".

2-[3-(4-Benzyl -4, 7-di aza-spiro[ 2. 5] oct - 7-yl ) - napht hal en-1-yl ] - acet am de

[ 3- ( 4- BeB4$H4, Z-Dlazaispiref2 Sioct-aiy-repltbalen-1 yilacetapide, usashasistanting srateriabmayci d

et hyl 84 mmol) and formam de (126 ng, 2.80 mml) are

di ssol veggﬁreggéaadr%gg{orr“%sphere of argon in DVF (1 m). The solution is
heated to 105 C, and NaOwe (155 of a 5.4 M solution in MeOH, 45 ng, 0.84
mol ) is added dropw se during My nutes. After 30 mnutes at 105 C, TLC
anal ysis indicates conpl ete nption of starting material. The reaction
m xture is cooled to PT, dil water, and extracted with Et OAc. The
Et CAc | ayers are washed twce wt ter. Rem)val of sol vent and
purification by FCC (Et OAc/ MeOH 98:2 to 96:4 to 90:10) yielded the title
conpound a) 2-(3- MNBenZ@EEY -Biaza-epird{Ra]octs? -gl)-Adphtividien-1-giHacetamBie (280dugd, 0.23) , 3. 10

gdgg ( ﬁlmnlol)l_ﬁ éﬁ%ﬁ@gefghce @trﬁgh ﬁs%olv%%n %inﬁfﬁn %%’Tﬁ%ﬂd% gﬁgéaxie 1- 1)7’ 2
( 'm 5H) , IVEIQH (18.an). Palladyiny omgharg_oaH;w%,Wm) (axtided, andghe migure s sred7. 73 (d,
J =18.9 Hﬁdﬁrjazﬁ)tm%{pgéé c(fq’\ Fen § %'217H11 o'r")m h%ﬁd 'Xﬁ?o 3§ﬁ;r 2[ h& ml)ﬁare is .

[ 3- (4-Benzy za- sp - nap en- 1- -acetic acid
ethyl esfiléred, agd therfitbate és cwm@ﬁ%imgsmﬁnméﬂ)mliﬁc (§ c/AcOH/H0

(3-Tri f1 yas.05084 Wwof%ylo%fa ﬂ@mn& B&hsauna ckshr)amﬁcfgaﬁ & 6FAébi¢t‘PMllMﬁSt er

(500 ny, 1.38 m*rnlz1| di ssol ved under an at nosphere argon in dry THE

(10 ni). (QMBRN4EA Miz) Qiﬁ%ﬁﬁr‘"'gp? 79[2 As?Ubt%%d@@%i)n%M (ss 8&) il (Jidd, s added,
fol I owed ol st-as28l9 61080104 H)<B884s, (13,07 8Bidd, 1H), 7.26 (s, 1H), 7.35 (dd, J = 6.7/
7.8, 1H), 7.49 (br, 1H), 7.69 (d, J = 7.8, 1H), 7.88 (d, J = 10.0, 1H); ES-MS: 296 [M+HJ".

b} 2-[3-(4-Benzyl-4,7-diaza-spiro[2.5]oct-7-yl)-naphthalen-1-yl]-acetamide
[3-(4-Benzyl-4,7-diaza-spiro[2.5]oct-7-yl)-naphthalen-1-yl]-acetic acid ethyl ester (347 mg,
0.84 mmol) and formamide (126 mg, 2.80 mmol) are dissolved under an atmosphere of
argon in DMF (1 ml). The solution is heated to 105 °C, and NaOMe (155 uL ofa 5.4 M
solution in MeOH, 45 mg, 0.84 mmol) is added dropwise during 15 minutes. After 30 minutes
at 105 °C, TLC analysis indicates complete cbnsumption of starting material. The reaction
mixture is cooled to RT, diluted with water, and extracted with EtOAc. The EtOAc layers are
washed twice with water. Removal of solvent and purification by FCC (E1OAc/MeQOH 98:2 to
96:4 to 90:10) yielded the title compound. *H NMR (CDCls, 400 MHz) § 0.71 {ddd, 2H), 0.89
(ddd, 2H), 3.10 (ddd, 2H), 3.16 (s, 2H}, 3.31 (ddd, 2H), 3.93 (s, 2H), 3.99 (s, 2H), 5.33 (br,
1H), 5.42 (br, 1H), 7.11 (s, 1H), 7.23 (d, J = 2.0, 1H), 7.32 (m, 5H), 7.37 {dd, J = 6.7 Hz, 1H),
7.45 (dd, J = 6.7 Hz, 1H), 7.73 (d, J = 8.9 Hz, 1H), 7.85 (d, J = 8.9 Hz, 1H); ES-MS: 386
[M+HT".

¢) [3-(4-Benzyl-4,7-diaza-spiro[2.5]oct-7-yl)-naphthalen-1-yl]-acetic acid ethyl ester



1.93 mml ), Pd2(dba)3 (62 ng, 0.069 mml) and
bi phenyl -2-yl -di -tert-butyl - phosphane (21 ng, 0.069 mmol). The reagtﬂcqrmﬁ
m xture is heated to 80 C. After 4 h, TLC analysis indicates conplete

consunpti %@;]08% grtl ng materials. The reaction m xture @T’Fﬁ@;{’gﬂgt o RT,

filtered "an hcentrated. The residue is purified by F n s/EtOAc
100: 0 to 90:10 to 80:20 to 70:30 to 0:100) to afford the title conpound.
'H NVR (CDCI 3, 400 MHz) 6 0.69 (ddd, 28, 0.86 (ddd, 2H), 1.24 (t, J = 7.0
Hz, 3H), 3.09 (ddd, 2H), 3.19 is, 21-1), 3.31 (ddd, 2H), 3.93 (s, 2H),
4.02 (s, 2H), 4.17 (g, J = 7.0 Hz, 2H), 7.08 (s, 1 H, 7.21 (s, 1 H, 7.33
(m 6H), (3TrifiRorodethangsulfodyl@xyHaphthaldh; 1-yN-ateti¢ acid &thyl &t (500 mg, +38 mmadB8 (d, J

= 8.8 Hzy

(3 Trifl uor om?%ane%?%h%%gﬁﬁﬂ%aﬁl%ng “?5"' égten%ylam‘aazeafhyl ester ..
F ( 3- Hy dsmio{2.gla¢itnen($26 mgl 1 91 )mmelpisiadded; ifeloweth by thestddition of KPQy, (4170 B?§. mol )

i s di . di

(1. 17" ot 5oy, PLEQ S b, B oo G bR Sorbu iRm0 "C ) o

to 0 C, Waeh- e@ﬁ)mmo!)r‘mq @@ﬁtmevmreelsbeatgmwo ’%Mﬁerweﬂ(qarraéyaﬁ lndlaatesr g,

10. 88 m pwf;a 1@&%@.&5 BPYhTiRg m Be?a&eﬁ&‘é r‘eQEhoWrﬁ&deeeis béoxw{mfi fint @gRT, and

after anal SI S 1n cat es conp | ete consurrp I1on O starti ng
mat er i aI and caneentwaiast ThA reﬁduplﬁ purified gy Fgcéaewwagwom OROte 80:20ee Wit h

H2O The 's_
renoved, ?@;g@w}ﬁ%ol) %gﬁgsmﬁpﬁp r@ %Nﬁfﬁ(@ﬁ?&xangﬂ% t?)lﬁ q@oggpto 97: 3
to 95:5 066931(172&')91@4(&0)—16"1;1 o308 éddd; 2Hh3d§rfﬁ(ﬂlﬁd3 31 [qiddNRIM, BORKS, 400

%% ?é éﬁf) (Etoe (g 2H) 7a, ?—7 ﬁu%i& o). A ( éhHg’Tzﬂ 21%3335&1’6}4) 3%25% 2H),

ES-MS: 362 B[WHIH]W) 7e71 (B &8 H'x’y{?ﬂabﬁﬁ Uaﬂ&“ﬂ 1H)AESMS: 418 |lM+'é1 hyl ester

(3- Benzyl oxy- napht hal e %’dl)‘ c acid ethyl ester (2.43 g, 7.58 mmol)
i s di ssofMefTHiHoroRethane 0'3/1\1"%"3’ "PB'Ft algr-diesetdpaidehy o907 my) is added, and

the reaction mxture is stirred @t RT under an atnosphere of hydrogen (1
atm) for 14 h. The reaction mxtre s filtered. Concentration yields the
pure title compound .'H NWR 400 MHz) 6 1.18 (t, J = 7.2 Hz, 3H),

4.05 (s, 2H), 4.10 (q, J = OfHF 7.04 (d, J =1.8 Hz, 1 H, 7.06 (d,

J=1.8, 1 H, 7.30(t, 3 =7.8 1H' 7.40(t, 3 =7.8 1H, 7.70 (d, J =
7.8, 1 HI& erm rfaphthalen-17y/)Badetic adid eyt BB (VEY 92525 friich]is dissohBdACT 2006 O

03] 09201y T ATHPRR) U sirkeshhe CAARBREH Y LRIt ol Lo 201
di ssol vedddﬂddmd the rmcmm;mmrre is cooled to 0 °C, whereupon trlfluoromethanesulfomc

anhydride (1.79 ml, 3.07 g, 10.88 mmol) is added dropwise. The reaction mixture is warmed

to RT, and after 1 h a RT, TLC analysis indicates complete consumption of starting material.

The reaction mixture is diluted with EtOAc and washed twice with H.0. The combined

organic layers are dried over Na;S0;, the solvent is removed, and the residue is purified by

FCC (hexanes/EtOAc 100:0 to 97:3 to 95:5 to 93:7 to 90:10) to yield the title compound. 'H

NMR (DMSO, 400 MHz) §1.19 (t, J = 7.2 Hz, 3H), 4.11 (g, J = 7.2 Hz, 2H}), 4.38 (s, 2H),

7.60 {d, J = 3.0 Hz, 1H), 7.70 (m, 2H), 8.03 (m, tH), 8.12 (m, 2H); ES-MS: 362 [M+H]".

e} {3-Hydroxy-naphthalen-1-yl)-acetic acid ethyl ester

(3-Benzyloxy-naphthalen-1-yl)-acetic acid ethy! ester (2.43 g, 7.58 mmol) is dissolved in
MeOH (50 ml). Palladium on charcoal (807 mg) is added, and the reaction mixture is stirred
at RT under an atmosphere of hydrogen (1 atm) for 14 h. The reaction mixture is filtered.
Concentration yields the pure title compound . 'H NMR (DMSQ, 400 MHz) § 1.18 (1, J=7.2
Hz, 3H), 4.05 (s, 2H), 4.10 (q, J = 7.2 Hz, 2H), 7.04 (d, J = 1.8 Hz, 1H), 7.06 (d, 4 = 1.8, 1H),
7.30 (t, J=7.8, 1H), 7.40 ({t, J = 7.8, 1H}, 7.70 (d, J = 7.8, 1H), 7.80 (d, J = 7.8 Hz, 1H); ES-
MS: 230 [M+H]".



of argon in dry DWF (100 m). Tributyistannanyl-acetic acid ethyl ester
(7.47 g, 19.81 mmol) is added, as well as _3%[:] 2006
[bis(tri-ortho-tolyl-phosphine)]palladium(ll) dichloride (2.83 g, 3.6
mol ) and éjnoéfull% brom de (5.27 g, 23.41 mmol ). The reaction mxture is
heated to 50 3 h. The reaction mxture is diluted RMYHEHEHL and
washed twice with diluted brine (back extracted). The conbi ned organic

| ayers are dried over Na2SO4, the solvéht is renmoved, and the residue is
purified by FCC (hexane/ Et QAc 100:0 to 97.5:2.5 to 95:5 to 90:10). The
resulting oil, still containing tin residues, is stirred in a 1:1 mxture
of Et OAC/ﬂ(S\BM&Gjbbq(BﬂﬂuthaMn)d 9I¢acélncfacud'ﬁmyl e;o;teut ure is extracted twice with

oxt 1 act e 2o auapO e sl T e Sa af AkDle Utk %ed it 85 Sro3i 1 oo 1y

FCC ( hex avfetdeinGAdryTINE (1 000mIQ MriButyista@bartyl- a@ttéﬁcla ethyl 8sterlq7143 O 09. BO)nnhob) yield

o Lo SSRY N S i S T

1 H, 7. 40mphandeinc(ilybided5.27 g-28.46 miragl). Ihﬂqacﬁorﬁmx(wlel is heatedo 80 P@ forl H) ;

ES-MS: 32 , _ A~
4- Br ono- n%pL%HFamp Eqﬁ’ftaﬁ ? @%&ﬂg‘g’ %t?%%gﬁwg d’u sso uted brn?/(bﬁﬁﬂk: (50 m)
under an exvagtedpfibe corofined grganic Byelisuane wwrcweer@a ﬂ'rgsolﬁiera iGemoser; pdsi on

i i tirred at
50 2 77 e ool oy E ol qh BN RSt 1o 2 L 7 o
29. 14 nmotepultingoi etillcapiaining tmﬁueﬂﬁswtr%m( g miguref EIOAcprd)N)aObir(aocadded

After 16 m)?arﬁif%é hﬁxtur%a&émetewlwmh EfoAY, 'rHé 86 wo@ac By erEfa%fO' ution

is washed'tw ce sem -concentrated brine bac ext

combi ned ¥aghad twicq \&%H&O (baek extractad) slried ovex Jq angconpprfeatad. TBe residsoed, and

the resi d‘d%uhf&dlﬁwrljdd @n@xa%é/ﬁ@ﬁc 166:8X0088 B @"@10@97 f dog 9}59d5l Ot) % )a%]d Hy to
y|eId the title Conmpound 7.25 (d,

= 1.5 Hitle comppundy MHWDMS@ 40¢(l\@7.'z)@d 131‘31'2721'225L3|ﬁb41¢ (Gsitd2He = 7.8,
1 H, 8. 1ZH)( 114s, 2HY 5825(%. él')) 7E$1M§ §é¥|z[M1)le41 (Y 8P llsa 1 N quL&edure of
exanpl e 20, IS a'residue formul a

(b), as |H@p6§ﬂé® #ﬁﬁ%HFeﬂﬂ ﬁﬁW%é‘z%[Nﬁ"]ned TABLE 2 Exanple R4 Ra M S.
Data 21 3-R.nethyl-piperazin-1 -yl CH3 WH 452 22
- (4, 7-di aaaié?ﬂzw'e’fvﬂ g]%%q"@f%h eneH3 MH+ 464 23

- (4, 7- di azgrony- ﬁéflhﬂra@\qzlbl (3:0), 221t Mrholy36 Bissoved H-dryAAR (50/A)) @R4&H343859

PCT/ EPO3/ 03470
atmosphere of argon. Sodium hydride (886 mg of a 60% suspension in minerai cil, 592 mg,

24.65 mmol} is added and the mixture is stirred at 50 °C for 1 h. After re-cooling to RT,
benzy! bromide (3.46 mi, 4,98 g, 29.14 mmol} and tetrabutyl ammoniumiodide (828 mg, 2.24
mmol) are added. After 16 h at RT, the reaction mixture is diluted with EtOAc. The solution is
washed twice with semi-concentrated brine (back extracted). The combined organic layers
are dried over Na,SOy, the solvent is removed, and the residue is purified by FCC
(hexane/EtOAG 100:0 to 95:5 to 90:10) to yield the tile compound. 'H NMR (CDCla, 400
MHz) & 5.22 (s, 2H), 7.25 (d, J = 1.5 Hz, 1H), 7.45 (m, 7H), 7.64 (d, J=2.4, 1H), 7.75 (d, J =
7.8, 1H), 8.17 (d, J = 7.8, 1H); ES-MS: 312 [M+H]".

By following procedure of example 20, the compounds of formula 1 wherein R is a residue of
formula (b}, as indicated in Table 2 may be obtained.

TABLE 2
Example | R R, |MS. Data
21 3-R-methyl-piperazin-1-yl CH, MH® 452
22 -(4,7-diaza-spiro[2.5]oct-7-yl) | CHs MIT 464
23 -(4,7-diaza-spiro[2.5]oct-7-yl) | H M 450




24 3-R-nethyl - pi perazin-1 -yl H MH 438 25 3-S-nethyl -pi perazin-1-yl CH3
M+ 452 26 3-S-nethyl -pi perazin-1-yl H M+ 438 27 -3 0CT 2006
4- et hyl - 3- S-net hyl - pl perazin-1-yl CH3 M+ 466 28

4- et hyl - 33: - pi perazin-1-yl H M+ 452 By follow ng_th rocedure as
di scl osedz‘gﬁg%’%%g I n Exanpl e 56 in W02/ 38561, but usi nd’CTfEﬁgs"‘gﬂwropri ate
starting materials the conpounds of fornmula | wherein Ris a residue of
formula (c), as indicated in Table 3 b¥low nay be obtai ned. TABLE 3 Ex. Rl14
R15 Rs Ra Ro MS. Data ind4 ins 29 -(4-nethyl-piperazin-1-yl) d CH3 HH
WH 437 30 -(4-nethyl-piperazin-1-yl) Br HH H M+ 469 31

- (4- et hyda pi per ay 8+A-thethyl-pip&aziGhisd H H| M+ 483MH3238
-(4-neth i ' - 483 °":.|L,, ’é"r et hyl - pi perazin-1-yl)
CF3 H H L MACASZ B’ 1M 471 35
3&5- I;Eé_h/bﬁpi pera-'gars-:ineﬁy!-;gberiﬁ?rB-LHIH H|1j437|\ 3ﬂlj2£3897 1 i i | d CH3
- (4, 7- di pra—spi+rof2)oct—" v - B H - MH-—449—371 1- pi per azi ny

H H MH 4P3 38 a- heTRor 5 maeieberetn i o d O n- [MHcA8&a| 1 1 M 451 39

3- R- net hpag et hyl - pa-pethpZiSmethyiplperadin-GH3 |H H VH MB14520 B- R- et hyl - pi per azi n- |
-yl O CH3—H-H-Md: 451 431 3- R benzy—piperazt-ra—t—y CH3 HH MH 514 42
3-S-net hyl -pi perazin-1-yl d CH3 HH WMH 437 43 4-nethyl -pi perazin-1-yl d
CH3 H CHBy@tRwinigdhdbfodddure 44 diselbdddiabpidarin Examgie 58lin WIOOSHB561, HubMidp3 45

4- et hyl -.pi perazi pn-1-yl Cl HE Mt 455 46 4-net hyl-piperazin-1 -yl C
OB H G PR spartno PeenhlE i forbiopmdisd formpla et BB Brdtigt, L47Y s
4- et hyl f@moir(ey as indicated@h TaS 3 HelowhiBay\bdtobddined. 49 4- net hyl - pi per azi n- 1-yl

C CH3 H CH3 M+ 451 50 4-nethyl-piperazin-1-yl C 1 H3 H CHZ-CH3 WH 465

- 3 OCT 2006 TABLE 3
Ex. | Ria Ris | Ris R. Ry M.S. Data
in4 in5

29 | -(4-methyl-piperazin-1-yl) Cl CH, H H MH* 437
30 | -(4-methyl-piperazin-1-yl) Br H H H MH* 469
31 -(4-methyl-piperazin-1-y!) Br CHa H H MH" 483
32 | -{4-methyl-piperazin-1-yl) Br |H CH; |H MH" 483
33 | -(4-methyl-piperazin-1-yl} CF; {H H H MH* 457
34 [ -(4-methyl-piperazin-1-yl) CF; | H CH; | H MH* 471
35 | 3-A-methyl-piperazin-1-yl cl CH, H H MH* 437
36 | -(4,7-diaza-spiro[2.5}oct-7-yl) Cl CH; H H MH* 449
37 | 1-piperazinyl Cl CH, H H MH* 423
38 4-methyl-3-R-methyl-piperazin-yl Cl CH; H H MH* 451
39 3-R-methoxyethyl-piperazin-1-yl Cl CH; H H MH* 481
40 | 3-R-ethyl-piperazin-1-yt Cl CH, H H MH"* 451
41 3-R-benzyl-piperazin-1-yl Cl CHj H H MH*514
42 | 3-S-methyl-piperazin-1-yl C! CH; H H MH™ 437
43 | 4-methyl-piperazin-1-yl Cl CH, H CHzCH2CHs | MH* 479
44 | 3-CH;F-piperazin-1-yl Cl CHs; H H MH* 453
45 | 4-methyl-piperazin-1-yl Cl CH, H F MH* 455
46 | 4-methyl-piperazin-1-yl Ci CH, H CH(CH3). | MH* 479
47 | 4-methyl-piperazin-1-yl Cl CHg H Ci MH" 471
48 | 4-methyl-piperazin-1-yl Ct CH,3 H OCH; MH* 467
48 | 4-methyl-piperazin-1-yl Cl CH,3 H CH; MH* 451
50 4-methyl-piperazin-1-yl ci CH; H CHzCH; | MH* 465




WD 03/ 092859 PCT/ EP03/03470. -11- 51 4-nethyl-piperazin-1 -yl CF3 HH
CH2-CH3 MH 485 52 4-nethyl-piperazin-1 -yl CF3 HH CH3 MH 471 53, 3|_ch 2006
4- et hyl - pi perazin-1-yl F HH H WH 407 54 4-nethyl -pi perazin-1-yl
CH3 MHO 4 4- et hyl - pi perazin-l-yl F HH CH2-CH3 MH 56
4- et hyl -3‘#’88?@??%?- 1-yf F CH2-CH3 H CH3 MH* 449 57 4- rrelrﬁ§ PAYBERAzi n- 1
-yl F CH2-CH3 HH MH 435 58 4-nethyl-piperazin-1-yl F CH2-CH3 H CH2- CH3
MH 463 59 4-nethyl-piperazin-1 -yl FICH3 HH MH 421 60
4- et hyl - pi perazin-1-yl F CH3 H CH3 WH 435 61 4-nethyl-piperazin-1-yl F
CH3 HCH2-CH3 MH 449 By following the procedure as disclosed above or in
Exanple 163 | 14\19@':@2{)@8&6{]: 1-3 ut usi nrgpFat hH appr pHr i af @HsCHg t if MH™MEEer]i al
t he conp(,%“ds oF e+ est+dhe—eoH—FformHd4{dr—=a9
i ndi cat e >n Tgmeg‘ykp'ﬁgraﬁ\f\'ﬂ'%y be Ol(t:(:?l &b, TARPE 4] Banpl e [T IM]s.
Data 62]|33S- mﬂw{ylplpp@mayl [ -yl CHS MiHI52  BH 3-Hnet hyl {ppengzi|n- 1- yl
H WH 438 64— nat hvl . " nnr ﬁ'l: I __\L‘l CH--MH-U52 O -
4-benzyl { fgpi o‘éFé?i‘?VhE}'PefﬁEW Y14 66 fberﬁ]l -1 -5i pef@Hs nyl CMEMAI5ds 67
1- pi per azi5gY| ﬂﬁt%lﬁ&&zmﬁﬁyll piperfainylH H H24 TFgRpHe SMH' 435
3-[ 3- (4, Dapa-—spi+ot25loct—Fyl)-isogaipneint1yl n
H- i ndol - 355y | 45atpbPiRemZEaYlone 0 g £ 3 | ol Hs/ 0god Wi 449
PCT/ EPO3/ 8347 4n‘i5ﬂvyl -piperazin-1-yl F CHzCHs | H H MH" 435
2- [ 3- (4, fopapa—spitol2-blost—7-yl)—seqiinelinri—yH] Igcst—am 493 g,
16. 70 |5§ a1’£‘”‘(e%’ %?rﬁﬁ'lh 1I"'H—l ndol -%-yl )2 ox%3- et i [(Caetde mpMi 1468 st|er
(5.44 g, -034-métﬂy) p@é.@zmeﬂtmped tPv cé CHyi t hf Hry [TRIF. ~ Dry | ##F 42700 nl)
i's then added vpder—aR—atresphere—-ofl argon-Ko-By

80 |4 me“hyrplperazm- yi TF s> | H CH, MH* 435

61 4-methyl-piperazin-1-yl F CH, H CHx-CH; | MH* 449

By following the procedure as disclosed above or in Example 163 in WO 02/38561, but using

the appropriate starting material the compounds of formula | wherein R is a residue of

formula {d}, as indicated in Table 4 below, may be obtained.

TABLE 4
Example Rs R. M.S. Data
62 3-S-methyl-piperazin-1-yl CHs MH* 452
63 3-A-methyl-piperazin-1-yl H MH* 438
64 a-R-methyl-piperazin-1-yl CH; | MH* 452
65 4-benzyl-1-piperazinyl H MH" 514
66 4-benzyl-1-piperazinyl CH, MH* 528
67 1-piperazinyl CHs MH* 438
68 1-piperazinyl H MH* 424

Example 69: 3-[3-(4,7-Diaza-spiro[2.5]oct-7-yl)-Iscquinolin-1-yl}-4-(7-methyl-1H-indol-3-

yl)-pyrrole-2,5-dione




(1.0 Min THF, 50 ml, 50 mol) is added dropwi se during 20 mn. After an
additional 90 nin, TLC anal ysi s indicates conplete conversion of stagbimgs
materi al s. The reaction mxture is diluted with H2O and extracted tw ce
W th Et CAGy %gﬁbl ned organic |ayers are washed tw cg-MpbihSfourated aq
NH4Cl  sol utlon 6 ack extracted), dried over Na2SO4 and concen rated.
Purification by FCC (CH2Cl 2/ MeCH 100:0 0 98:2 to 96:4 to 94:6 to 92:8 to
90:10) yields the title conmpound, whi ch |s converted to its acetate salt by
concentration of a EtO—l/AcO—I sol ution "H NVMR (DVSO, 400 M—Iz) 8 0. 26 - 053
(br, 89 (s, 3H g 2 H, 15 -
3. 48 (br 2nh'5 (éa?nDiaZ@-SPAIO@fﬂOQI-TﬂI)SS%Um"n-1 Yﬁfﬁcefa%"d@z(“@é@- 6.7¢ "8"02) #ndﬂzl Hz, 1
'i'), 6. ;5%%3;! iHmdBlé hVoxo-bcéﬁoaﬁZd MBth{) Sestel(é‘atl?hdl% rﬁﬁ‘ﬂl) afe nge%trgpéd ®icd 3sz
J tD 8 2 quth(dy 'H)IF Dry B'EQQP mh ls_thgn gd arid qq)de an gtfnqsaherg oiarLgog Bul H , (
%1[ g4( 415(1 BMinbmHF, 50 i, 501hmBh IS dtided dropans% duhﬁg 2¢ hhiri. AlSr Aﬁ?ddﬁ%aim

aza -| s |no acet.am used
ot et g ThEBADER Mideptesisghplete dolasion oF Sar B oeteriiey Thefeackprpicurs
(2- [3-(4- BMEUWHMHZGdnaéﬁfmth:[cB vith@OAG.-Thie)coimbimgd lorgﬂnicnaﬁers/dér]amnicam deI
490 nyg, al v u Pd on charcoa
(120 g Ve dimEEralad b Sol i GRed i RG IR eSSt RagpOienty ol )~ Art er
ref | uxi ngoheniratetd. Riificatioh bE)FCCUCHGHMeONNH10:0 trai:yio 9614 rovctiol02:d tor mat e
(200 ny, [ npl ete
conver 5 SR BIERE kB oBREGT anen) ool d AiB s o Bttt BEAT
t he resﬁll@H!Ac@Hsﬂh&mnubl NMRQBMSQM@BMI-MHS;&EG %3 {bryvbHEN.899(s ) by addi ti on
of 2 N h S
rermvedN%gl_i‘?; P}@’:% Lsggﬂ (E!Ea(gflét &3‘/ A?c%—?aégg m%égqg 7@63%13?@0 to
650: 130: £ (dd, B90.2Y50% Hlao)-l)aﬁ To{dld =teHz.i 1tH).e7 0@ (spB) TdD2Aeld, L s 812/ 8- 2acet at e
salt. 'H 0 ) ( (t 5.5, 2H),
3755 %ﬁ*@“ﬁé’d g Yo e 31 5o @76 8y, Wiy o By Mozl Wy
s, 1 H, 768 8J 821261Hm7&703)J—29452-1m '6634(-111121-Ijbr W)6®1 .86 W, 652(90 1 H) ,

7.95 (d, M5: 297 [M+H];. - 3 OCT 2006 WO 03/082859
PCT/ EP03/ 34 I\gé ‘gé;d [Mgﬁ]*

2-[3-(4- %9[57(2( V'[ﬂaz% :r@an‘]&i?-'Tf)?ngoqﬂrBﬁﬁ -1 Zrl] MkdtainRiBAed As' Qa&mg |m]a1é}féﬂr%

[3(4 BenzY s za- Spirof oct-7-yl)-isoquinolin-1 acetl c Cld
et hyl estbérP"(PPCﬁF' QfngHOWS

a) 2-[3-(4-Benzyl-4,7-diaza-spiro[2.5]oct-7-yl)-isoquinclin-1-yl]-acetamide (490 mg, 1.27
mmol) is dissolved in absolute MeOH (5 ml). Pd on charcoal (140 mg) is added, as well as
ammonium formate (200 mg, 3.17 mmol). After refluxing for 1 h (T =75 °C), an additional
charge of ammonium formate (200 mg, 3.17 mmol) is added. 1 h later, TLC analysis
indicates complete conversion of the starting material. After filtration and concentration, the
residue is taken up in CH.Cl, and washed with water (pH 10 by addition of 2 N NaOH). The
organic layer is dried over Na,SO, and the solvent is removed. Purification by FCC
(EtOAC/AcOH/H,0 750:83:68 to 700:110:90 to 650:130:120 to 600:150:150} affords the title
compound as its bis-acetate salt. 'H NMR (DMSO, 400 MHz) 3 0.46 — 0.52 (m, 4H), 2.88 (t,
J=5.5, 2H), 3.35 (s, 2H), 3.49 (t, J = 5.5, 2H}, 3.94 (s, 2H), 6.77 (s, 1H), 7.00 (br s, 1H),
7.18 - 7.25 (m, 1H), 7.45 — 7.56 {m, 2H), 7.60 — 7.65 (m, 1H), 7.95 (d, J = 9.9, 1H). ES-MS:
297 [M+Hj".



1.68 mmol) is dissolved in dry DMF under an atnosphere of argon. Fornmam de
(224 1, 254 ng, 5.64 mol) is added, and the reaction mxture is h_edﬁiggg%ggg)
105 C. At this tenperature, NaOwe (312 | of a 5.4 Msolution in M

ng, 1.68 I added dropwi se during 20 m nutes. Aft tes at
105 C, TL%‘)%’Pézgl % i ndi cat es conpl ete conversi on of startl?E%g rrsg erial.
Cooling the reaction mxture to FIT is $o||owed by addition of water and
extraction with Et OAc. The organic Iayé S are washed with H20 (tw ce),
dried over Na2SO4 and concentrated. The residue is purified by FCC
(hexanes/EtOAc 1:1 to 1:3 to 0:100 to EtQAc/MeOH 98:2) to afford the title
corrpound b) 24BKvRenpb T diazeGpivei2)5)at-G-ybdsequipolirol-yi|-asetamjde 0. 82 - 0.88 (m

33 ?4 Beriﬁ_& yI-4 4’ g‘jafa%b%ﬂa% o%??-@?-iso%hﬂmghrﬁ%?@aéét a%g—etﬁyléstewgﬂ 96 ( S
H) , 7 26 1.68Mewe!) fanglisseied in ary I{ :@ndey a& a'gnq;phqre}qj argpngformamide-224 g, 2@ H)

8. 02 (d, n]gll‘sezt ramglgy |§':9ddegscx ZtlJn Is%atedim 5 °C. At >t/ nj temgerature.

(3-(4-Benz , I'aza- splr - - -|squ|no I n-1- tic acid
et hyl estNaOM¢ B2 @fra)‘swbspmwolm MeQHyB) MCéﬁﬁmm)uaddeq/droewsedur(rm 50 g,

o m?o)dgmﬂle?% 50 i r@% aé%hg%@éza r%]sqg&.gaggs wﬁ}le%g‘gﬁ OLofml ),
Pal | adi urstaning lm'@tldt @ogling thergactionguixtutedp R Tds follawadbly adrdiion of wgten angf t er
addi tion eé(ﬁfacrtn ﬁ%ﬁ%@@l\c GtihY og(}éﬁﬁé\ferégt@\ﬁgs}led &vfﬁ‘?HwWZ'dﬁBd b\?errN% §d to 85

C. Afte nutes at 85 anal(%/m S I ndi cates conversi édn of 71 %

The ni xt «and cpacangated dThegesigue igiputiiastbyFGG (hexamms(EIOAa d: Wiadrtle O Qo H2 O and

sat . e@f‘@#‘ | L i ed
over NaZSEyﬁQNLe SO eﬁ{aﬁ?@ﬁﬁ%%\/ﬁﬁmﬁﬁ@bﬁe regj'g%g %%Oriln |ed(§g{;1 g{@r
(hexane/ HIOR4), D2:-00.88 (ma2H), 3.88 824 = 4t 28D 3145 (5021953581, ﬂ&ﬁa‘%ﬁérb/cﬂ $his. title

gﬁDWOlini'Szﬂ)'AzNM?zHﬂ@"ﬁ%s‘tQM 558-6’7?6’# 1H)06@§|_§ fTﬂngﬁée-Q a%q% 695729(?1

J = 5.5, B 588 19 Tm)d JE%‘E"“W J 2 9% 1Hy;, SJMS §8%[M*2111’5 559 (s,
l;) , (g 103 [3-_(458@23" 42} pbal_g E@»r%s]oétl-’i/‘y'[ Wﬂﬂmdlnﬂ)-y!]l_gcetlc acid eghyl ester 9.9, 1 H,
|

8
1C2 gr qslmwseq%ma?nl% -)- éceﬁﬁ‘éhd%tfgﬁééierqt Byl ﬁ@bﬁfnmol) 4- benzyl-4,i7-d|aza-

, ane - dl Zan
S0l e P Biotane a3 ot A EGm, Nl o 6o % R rioon. 8 B igla, P70 o
of a 1.6 r?'ﬂﬁﬁl@aﬁl PaRdium(feacatsts (180 g, 2. sogmbl) e;ﬂe&mﬁéd)uﬁdm afadaiths atiigor2 0 -
m nut es e | | stirre at nut es at
Tor 16 it GBetteed A2 HBRRA 08 i e Blteb§Pn B iehfao o BB rguiRites Bartiogios 1B
obt ai ned.-C, ngLs agalyslé indicates acenwdrsibedf 719%.0ha Orlmﬂomd choled 1eRK ekiutbd evith,
cont ai ni Pd2 a 1..3 .51 a . .
OO B oy GO AT b Eed Ay e and st aa R0 0B exrapied, The gophinesorganiy. 5
mol ). - |8yetH re20066 ovaBlagS0D ) &ieBl/eRIS étRiVed @Bd T redidue purified by FCC
(hexane/EtOAc 100:0 to 96:4 to 93:7 to 90:10 to 85:15) to afford the title compound. 'H NMR
(DMSO, 400 MHz) 8 0.58 — 0.61 {m, 2H), 0.70 - 0.73 {m, 2H), 1.18 (1, J = 8.8, 3H), 2.98 (1, J
= 5.5, 2H), 3.39 (s, 2H), 3.49 (t, J = 5.5, 2H), 3.86 (s, 2H), 4.12 (s, 2H), 4.12 (q, J = 8.8, 2H),
5.59 (s, 1H), 7.14 — 7.19 (m, 6H), 7.39 (t, J = 8.8, 1H), 7.51 (d, J = 9.9, 1H), 7.78 (d, J = 9.9,
1H); ES-MS: 417 [M+H[".

1
7.
(3
1,
di

d) {3-Chloro-isoquinolin-1-yl)-acetic acid ethyl ester

1,1,1,3,3,3-Hexamethyl-disilazane (27.4 ml, 20.37 g, 126.2 mmof) are dissolved in dry
toluene (150 ml). After cooling to =78 °C, n-BuLi (78 m! of a 1.6 M solution in hexanes, 126.2
mmol} is slowly added during 20 minutes. The white suspension is stirred at-78 °C for 15
minutes and at RT for 15 minutes, after which time a clear bright yellow solution is obtained.
This solution is canulated into a second two-necked flask, containing Pdx{dba); (1.39 g, 1.51
mmol) and {2'-Dicyclohexylphosphanyl-biphenyl-2-yl)-dimethyl-amine (1.25 g, 3.18 mmol).



After stirring at RT for 10 mnutes, the clear dark red solution is cool ed
to -10 C Acetic acid tert-butyl ester (15.7 m, 13.5 g, 116.1 nmml) is
added during 5 min. After 10 mnutes at -10 C, 1 3-Di chl oro-i soquim 0Ch&006
(10.0 g, 50.49 Mol ) is added in one portion. The dark red solution is

al  oved t ay¥@sRb9 AT. After 30 minutes at AT, TLC anal y$ic§ppiiissat €S
conplete <conversion of the starting material. The reaction mxture is
filtered through a 2-cmpad of silicaygwhich is rinsed with EtQAc/ MeOH
98:2. After concentration, the residue 1s purified by FCC (tol uene/ CH2Cl 2
2:1 to toluene/EtCAc 100:0 to 99:1 to 98:2 to 97:3 to 96:4 to 94:6 to

90:10) to.afford -Chl oro-i so cetic bu,t ester.
Ty o0 oS D 0 6 Biies theles Pagkade &oiioRs fedebOriBt: AfelkEpdr 500
m ) and nret-butregtsr 015, 1, MREB, A9 6.1 rAiNOY BHdded ummgaa‘ i, Aﬁert fteminutek at spound

i tital e vield "H N 400 3
411" Cq, "6 LofFarsigpauinSlisg (b chByrao o) s Sdden it Portipg. Tho Sk B8 1 1
7.61 - 7.soktigmis allovb@d to iua?rﬂ t¢ &T. After 38.rBinutés &) RT, WL%I‘(&&,SISJHG?G&@GO@I%
ES- Ms: 250

ooy ¢ apuvei] ornd¥alif bR TrdTeRBE RIS e iR En 82 i bed B "R | 2 e

resi due ciflicé,ovhihl isrigssy with<EtOAd MR 882 nAltEa bbreebtrdtish pthe residue ibpurifletidyned.
TABLE 5 7 44 SR ; ae-yl) CH3
ase 46?@;@&%&?& |2'_é’|b1pl§rt§g?eﬁ§§fbﬁc (tégﬁm‘jb 98313 B153h Seah88hs {5 V')
-(4,7-di £2040%1mi afb[c2(3a}l'd@l’o-l§bqjain)3hm11y|l)wbbtlmw tei1. 318yt estey. This copipoendisi nyl H H

Ve 453, e B RO Qo M6 ot ped R o miies 1 1 1
MH+ 453 Gongdriration affares thpltitlp compeuridin quanjitative yielyHH M!QB (mmso 400 MHz)S

4ot nyl a7t B ) B3 06, dedaniche (ML ZBV <150 (9 42N 1 (5. 5
7ct-7- yI 7H13- HE6/Km, 64722 1d, dll%@érb‘pﬂl. Y 88 (@ J5 8.8, ctH)7TESIMSI 280 [MeHP79 82
4,7-di aza-spiro [2.5] 7ct-7-yl CH2-CH3 H WH 479 83 4,7-diaza-spiro [2.5]

7Ct 7-yl H CH(C'_BLZ M+ 495 84 4,7-diaza-spiro [2.5] 7ct 7-yl H OCH3 Mt
471 - 3 @yfolrad® thewwogeduwe eEmm FEPa3)SDa ATDappropriate starting materials, the

compounds of formula | wherein R is residue of formula (), as indicated in Table 5 below,
may be obtained.

TABLE S
Example | Rg Ra Ry M.S. Data
70 -(4,7-diaza-spiro[2.5)oct-7-yl) | CHa H MH* 465
[4 3-ethyl-piperazin-1-yl CH; H MH" 467
72 -(4,7-diaza-spiro[2.5]oct-7-yl} |H H MH* 451
73 3-ethyl-1-piperazinyl H H MH"* 453
74 3-R-methyl-piperazin-1-yl CHs H MH* 453
75 3-R-methyl-piperazin-1-yl H H MH* 439
76 3-S-methyl-piperazin-1-yl CHs H MH* 453
77 3-S-methyl-piperazin-1-yl H H MH* 439
78 4-methyl-3-S-methyl-piperazin-1-yl CHs H MH* 4867
79 4-methyl-3- S-methyl-piperazin-1-yl H H MH"* 453
80 4,7-diaza-spiro [2.5] 7et-7-yl  [CH: | H MH" 464
81 4,7-diaza-spiro [2.5] 7ct-7-yl | H F MH" 479
82 4,7-diaza-spiro [2.5] 7ct-7yl | CHeCHs | H MH" 479
83 4,7-diaza-spiro [2.5) 7ct-7-yl | H CH(CHa)e | MH" 495
84 4,7-diaza-spiro [2.5) 7et-7-yi | H OCH, MH" 471




-15- 85 4,7-diaza-spiro [2.5] T7ct-7-yl CH3 CHZ-CH3 MW 451 86
4,7-diaza-spiro [2.5] 7ct-7-yl H CHZ-CH3 M+ 465 87 4,7-di aza-spiré §&I. B
7ct-7-yl CH(CH3)2 H M+ 451 88 4, 7-diaza-spiro [2.5] 7ct-7-yl CH3 CH3 MW

479 89 4,‘;6g'/8§ég%spi ro[2.5] 7ct-7-yl CH3 CI M+ 499 Qgcimlpﬂ%a spi ro

[2.5] 7ct M+ 485 91 4,7-diaza-spiro [2.5] 7c

M+ 492 92 3 ethyl- i erazin-1- i CH2-CH3 CH2-CH3 M+ 494 * The corrpound
of Exanple 80 is converted into its bi®trifluoroacetate or acetate salt.
The conpounds of forrmula | in free formor in pharmaceutically acceptable

salt formexhibit valuable pharnacol ogical properties, e.qg. inhibiting
Protein KBSiase (4 Plfigya-spirdie.5PHG7-{1SON@Hi | @Hz-ﬁ:l-!a(u M’ 451, rl]or 0
1 1 H ool lr A+ %

aCt|V|ty k- HEare— Cerr—atttvartof Re—Pp (FAr v e 1)

i nhi bi ti hEP pr oduc éﬁzwmm[@él Fg-Toyl cyt bki ne CH I Lwi‘i%-’v i nhibiting the
prolifer pBT ve respﬁaﬁga_sgfo[isﬁ:?&lﬁylto @yﬂQbk)a 1Hs, e. g. MIH"&S1 e.gl as

I ndi cat eg— pEe—Hhere

II I‘ll vi o1 U 4aAari LRI vi VvU CCOl nu LI ||U Jated for
t her apy. ig | n \ii4 f-diaza-spird2 Sl Actidi-Ylase :%Eass aty;ﬁﬂ'he cc%%uﬁ?s formul a |
are testegof or th??&:a%&tsblfﬂ [t2)6] 9&,7d§,|f f grGHAt P(Cl I sof or{ri#Ha49%r d| ng to a

publ i shet—tetheo Hges—et —Btgehem—Pharracoh-—1+99£-53-865- 875) The
assay i Q%erforrfe&diaﬁa'aplgﬂz\ﬁbl'f'ﬂ:fpﬂl ypﬁ)pyl eHgFm crot M%‘H‘B at e rr)Costar
3794) thpet has gl cqieHzeld WCHE Sl gnm‘th( Si gha SL-2).
The reac 27“ Mﬂe@figua%%gﬂ?psti# (L Wt gh C' f %—Plép i sozyme

t oget her Lifth—2 Sethylpinerazin- Ly conpotRd—ane Y52 #ix—sbl ution that
contains 200 pg/m protam ne sulfate, 10 nmM I\/g(N03)2, 10 M ATP (Boehri nger
519987) armte 3dmpoldy o Exadple AT ¢drivettettino iAmig-yiflucrodtetadddr ackiRd Bgf. ol ) in
20 MM Tris-buffer pH 7.4 + 0.1% BSA. Incubation is perforned for 15 mn at
32Cin a mcrotiterplate shaking incubator (Biolabo Scientific

| nst r unerfhs pomBeacs iobformsIaSirdmaddrrhyr ingptidinegedially adceptabledaiNtdim@khAibit pH 7. 4.

(nat B PBy e RIS So b ind Wl BIRSIRRC E'e BRE®, £V e

away W t lisolddtsllikdo-{i6st, nHﬁ’(Bacﬂ’m ipblpmng Tselhadtivatibnt andgeoliferation; eghHBy04 f or

' an omi EertemThEr sPls Ebigges sihlE vl e gl R PoRe T
M cr osci mf T@elFRackinkides @B 612, e.pefsondicateddin @Gitr@ 86N VKD 1684 a8P&B9
PCT/ EPOS/tth%é‘fz% indicated for therapy.

A. Invitro

1.  Protein Kinase C assay
The compounds of formula | are tested for their activity on different PKC isoforms 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 ul) 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(NQO;)z, 10 uM ATP
(Boehringer 519987) and 3750 Bq of $p_ATP (Hartmann Analytic SFC301, 110TBg/mmol) in
20 mM Tris-buifer pH 7.4 + 0.1% BSA. Incubation is performed for 15 min at32°Cin a
microtiterplate shaking incubator (Biolabo Scientific Instruments). Reaction is stopped by
adding 10 i of 0.5 M Na;EDTA, pH 7.4. 50 pl of mixture are pipetted onto a pre-wetted
phosphoceliulose paper (Whatmann 3698-915) under gentle pressure. Non-incorporated
ATP is washed away with 100 ul bi-dist H,O. The paper is washed twice in 0.5% H3zPO, for
15 min followed by 5 min in EtOH. Thereafter the paper is dryed and placed in an omnifiiter
{Packard 6005219), and overiayed with 10 pl/well of Microscint-O (Packard 6013611) before



-16- counting in a Topcount radioactivity counter (Packard). ICm
measurenment is performed on a routine basis by incubating a serial 7 ((T 1006
dilution of inhibitor at concentrations rangi ng between 1- 1000 M accordi ng
to the rret r| bed above. 1C50 values are cal cul ate gr aph
by si gnoi daﬁ%c@t’?\gle fitting. 2. Protein Kinase C 0 Assay %Eﬁr‘ah%ﬂa/%gg)nbl nant
PKCB is used under the assay conditiongsgas descri bed above. In this assay,
conpounds of forrmula | inhibit PKCB with an ICw <_ 1 M Conpound of
Exarrples 33 and 69 inhibit PKCOin this assay with an I1C50 6.8 and 12.1

obt a|r ﬁ:gec%rom @Eﬂaﬁ calltpggds%gar cﬁ&%ﬁ% =dis use W%H%eﬁéggﬂa§®8

condi t i orreutine t@é‘§@v urtwﬁatmaeserrsbtlum;mfmmbltabai\p@ncqmratmsy apgisghetweembounds

of fornmul e 29
i b e TgbuhdHB} ‘#1“.95?&(&'5@2%%09 Blbrbéd e 1P SRARLURA ARG AT ° 20
Assay Hunmpaph mcsgrboidairurvBi@ihgwas obt ai ned from Oxford Bi onedi cal Research

and is used under the assay conditions as described under Section A1l
above. | 2.t higsoteindénase @Assagds of forrmula | inhibit PKC 0 wth an 1C50S 1

M Conpoynd_of h PKCDL in 0 o
0. 6 i Hima spOT AR PGS ICM ALt (i Agoey PontfHiR 43 EowetH e kb ne

from Oxf (Hsdaﬁlcﬁllﬁﬁﬁhrfd@bfﬁﬁﬁ@lanﬁimbﬁmko 5wmadlcwgd¢um wa:p@Bﬁ@deb@ Idsigans as
descri bed under Section A 1 above. Ip this assay nmpounds of formnula I

i nhi bit MR &Y RNIPR PXGO inkisassay with @blﬁ;@@ﬁ@%ﬁ%ﬁ%’%@wwf\m bits PKCB in
this assay vmth an IC50 of 20 nM 6. Protein Kinase Cs Assay Hunman
reconbi n (&8 48 2 from Oxford Bi onedi cal Research and is used

under t hq—a@ﬁaﬁﬁeéc&ﬁmﬂaﬂt Ipwm Vs GIRESEd fhﬁﬁiowaetmoﬁ@a'emmibseaﬂeh ahmfsq;sea nthis
assay, conpounds formula | inhibit PKC an 1 Conmpound

<
of Exanpl4ndgtthe ﬁﬁ?% qogd*tﬂk@asl deserined U”ﬁ%’sséﬁt'% ’f fh aﬁﬁ"q @5@"5&35@8 cﬁwpoqnds
Protein '@f@@rﬁﬁla@htﬁ&ﬁﬂ&bﬁwmﬁnrl@%mma@ﬁm paSkd bf BemEd ba inRfsls PkemifanVer a
and is used under_ the assay conditions as described under Section A1l
above. | rihisgpsayithap ICeotdcims of formula | - 3 OCT 2006 WO 03/082859

PCTI EP03/ 03470
4.  Protein Kinase CB1 Assay

Human recombinant PKC1 was obtained from Oxford Biomedical Research and is used
under the assay conditions as described under Section A.1 above. In this assay, compounds
of formula I inhibit PKC 0 with an 1G5, < 1 pM. Compound of Example 33 inhibits PKCB1 in
this assay with an 1Cs, of 19.6 nM.

5.  Protein Kinase C§ Assay

Human recombinant PKCS was obtained from Oxford Biomedical Research and is used
under the assay conditions as described under Section A.1 above. In this assay, compounds
of formula | inhibit PKC 8 with an iCg, < 1 pM. Compound of Example 29 inhibits PKCS in this
assay with an ICs of 20 nM.

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. In this assay, compounds
of formula | inhibit PKC 8 with an ICg < 1 pM. Compound of Example 69 inhibits PKCe in this
assay with an |Cs; of 18 nM.

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. In this assay, compounds of formula |



-17- inhibit PKCO with an ICw S 1 M Conpound of Exanple 29 inhibits PKCLI
in this assay with an 1C50 of 27.4 nM 8. CD28 costinul ati on assay g[}ﬁT 0
assay is performed with Jurkat cells transfected with a human interT rZ%
pronoter/reporter gene construct as described by Baumann G at al. in
Transpl a”twgroﬂﬁsz 591992; 24: 43-8, the 13-gal act osi dase repehgipodfeR bei ng
repl aced by t ?uciferase gene (de Wet J., et al., M. Cell Biol. 1987,
7(2), 725-737). Cells are stinulated by7solid phase- coupl ed anti bodi es or
phorbol nyristate acetate (PMA) and the Ca" ionophore iononycin as

fol l ows. For antibody-mediated stinulation Mcrolite TML microtiter plates

( Dynat echpnigif Bxc @%h%@l |@%m M I dFhpdifalf BREnhplEaPY HRibitd PrES |ﬁﬂﬁdé¥é ffh

(Jackson) in 55 Al phosphat e- buffered saline (PBS) per well for three
hours at Wcmqugféé‘”bre bl ocked after renoving the anti bod| es by

I ncubation with 2% bovine serum al bumn (BSA) in PBS (300 | per well) for 2
hours at %.QMMMIQH@—S%% times with 300 | PBS per well, 10 ng/m
an: i - (T:Dggme atséamg ‘é@cﬁrnﬁgfémtthﬂkﬁﬁcSeﬂlﬁﬁﬂsfetﬁag%ﬂg% gwﬁarsinmmmh-aandt 300I n?/ m
anti - ant.i hodi n are, a i mulatin
Ot i bod XM eReTR SbER coup s Resabed &Y Badmamy wipt o B RGw Rt Ble vached
t hree ti n@e2euiBb- @%Bgﬂaﬁosﬁmemﬂmer @meemﬁgheﬂeeddtﬂydh@;irfléahse gbrilet(ae; FPS of
t est conppungds .i etal ca
sorum ( Rae e ol el b8 i 7 R R R P sy st S P58 i 1
and 100 glonpled antibegies oy pharbol myestptee;maramj(HMA)aapamamaé* [mhapme ianomgein s t h
transfect Jnc d for,.30 mnutes
at 37C i ng@ay‘%c@%%i%@y-rﬁe&q%c?ﬁl S m hﬁ(?rgmgﬁ E%rt#e Iuggfﬁgna(t’%qh gr are then
transfer rcmdteumsmlsqutgdabdw-muﬁedg(a fssaaybqﬁat(ém:kscbn) ip83 pll ghesphb®H | are
I ncubat e ' bati on for 5.5
nour s at ypled saglPES) ol (oot ge LIRERTY Eithe 4 BGHepaiil Rlrkiy v
bi ol um neastibouies bydacubatorewith 27 hewpé sdrew alkarren (BS#)in PBY ¢200\0 perlWellyfon2at 500
and th d S LLcki ff ai ning 25
Ty e e
N, N, ld\lOI l(;l—rbeetpncaao&tbodlesa(\t\{'l?m a%m&rmckms@i)mamm n%lnﬂlax(ijn-%nealam)boﬁrelst(mlsa)( 1 00
i s added . o : e pla are incubate m nut es
under co Hé gg H[) 2 % %?.@{%#ar@)ﬁp?cg?%égnutlajﬁg ia{?ﬁo}?ﬂ%séng E%@‘él OVﬁrF'HmaFt #%.
bijg! ;J_m' ness?ﬂg g@ plstesiare Wél.slabfmsée?nme&daihs;oolﬁti PBEipal waid Seddrt ?Fee-f@ldts@ﬂﬁt ic
addi tion er we uci f erase reaction er._cont ai nj
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1x10° cells are then transferred to the antibody-coated assay plates. In paraliel 100 pl are
incubated with 40 ng/mi PMA and 2 uM ionomycin. After incubation for 5.5 hours at 37°C in
5% CO, the leve! 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 ul per
well). The plates are incubated at RT for 10 minutes under constant shaking. Luciferase
activity is assessed with a bioluminescence reader (Labsystem, Helsinki, Finland) after
automatic addition of 50 yl per weli luciferase reaction buffer containing 20 mM Tricine, 1.07
mM {(MgCQ3)sMg{OH).x5H;0, 2.67 mM MgSQ,, 0.1 mM EDTA, 33.3 mM DTT, 270 pM
coenzyme A, 470 uM luciferin (Chemie Brunschwig AG), 530 pM ATP, pH 7.8. Lag time is
0.5 seconds, total measuring time is 1 or 2 seconds. Low control values are fight units from
anti-T cell receptor- or PMA-stimulated ceils, high controls are from anti-T cell receptor/anti-
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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 29 has an ICs of 28 nM. Compounds of formula | also
exhibit ICsq values in the nM range when tested in the human MLR.

10. Inhibition of GSK-38
The GSK-3B binding assay is performed in 50ul reactions in 96 well polypropylene plate,

each reaction containing 20mM magnesium chloride, 40 uM ATP, 2mM DTT, 88.5uM
biotinylated and phosphorylated CREB-peptide substrate (biotin-KRREILSRRPS(PO4)YR-
OH ; Q. M. Wang et al., J. Biol. Chem. 269, 14566-14574, 1994), [y~ PIATP (1uCi) and 2yl
of the compound to be tested in DMSO(various concentrations), 15ul of GSK-38 (various
concentrations) is added and the mixture is incubated at 30°C for 1 hour. The reaction is
stopped by transferring 25 ul of the mixture to a phosphocellulose plate containing 130u! of
1.85% phosphoric acid. The free radionucleotides in the membrane are washed off under
vacuum with 1.85% phosphoric acid (5 times). After the last wash, the plate is transferred to
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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 recdver under a heating lamp. Graft survival is monitored by

daily palpation of the beating donor heart through the abdominal wall. Rejection is

considered to be complete when heart beat stops. Increases of graft survival are obtained in

animals treated with a compound of formula | administered orally at a daily dose of 1 to 30

mg/kg bid.

Grait v. Host Model

Spleen cells (2x107) from Wistar/F rats are injected subcutaneously into the right hind
footpad of (Wistar/F x Fischer 344)F, hybrid rats. The left footpad is left untreated. The
animals are treated with the test compounds on 4 consecutive days (0-3). The popliteal
lymph nodes are removed on day 7, and the weight differences between two corresponding
lymph nodes are determined. The results are expressed as the inhibition of lymph node

enlargement (given in percent) comparing the lymph node weight differences in the
experimental groups to the weight difference between the corresponding lymph nodes from



| ynph nodes are determ ned. The results are expressed as the inhibition of
| ynmph node enlargenent (given in percent) conparing the | ynph node wei ght
differences in the experinmental groups to the weight difference betwgenlis
t he correspondi ng | ynph nodes from-- 3 OCT 2006 WO 03/082859

PCT/ EPO3/ Qdd ¢5os2#9- @ group of animals left untreated w Q,ET&P(;@%;., conpound.
In this assay, an inhibition of 100%is obtained with conpoun f0 Exanpl e
29 when adm nistered at a dose of 30 .pgp/-kg/day bid. The conpounds of
formula | are, therefore, useful in the treatnent and/or prevention of

di seases or disorders nediated by T | ynphocytes and/or PKC, e.g. acute or

chronic g gl'o%gto'f Qhmat¥ jef? Pmté?f with §l%§u?o¢rl~d09nd 4 tﬂfsegggggagn |ﬁh|b|95rfi3ft10\5&}r|§ us

host di se erosclerosis, vasc occl usi on scular Tnjury
such as @Mglngq)wals egmpoundtob Fasamele 28 mben agminisiered atadoge of Bm/k@@aygmc ose
tol erance, polycystic ovary syndrome, hypertension, heart failure, chronic
obst r uct 7hecqsRavsAselfomua hars, thm@rm l@éé‘@@éh%ﬁeﬁmﬁét andfasgreventiandfease or

2V 0L ODRbbasel 81 dhieRThAS By T HAMBENeS SRS PHEY'S ChaRESPANSHE RGO

septic shock or adult respirator di stress I schem a usi on
i njury eofgraanerdigeun allo- pme@par@ftmrafsverar@élosg@fseaseg.@#@wwem%ﬁarasquiar| ure or

henor r haggahpdie té’(laécﬁlépgﬁﬁy &cﬁfmlﬁglosnaay rta,étah&% bses@ryaéyadﬂomewt y. The

conmpounds of fornula so uset Ul he treat and/ or prevention
of T- cel iMPajieRiglyeess taleranee, cHOIYEYﬁ"ﬁﬁY%'YF’YﬁquB?@F"GPQe@@é@a'Me(9 Kdicder s or

aut oi MugsstALRRIPUMTorR: |searsEGGNQBBste%rshEH hd ARheimaf &Q@e{isr ilStrophi¢st em ¢
| upus eryt hemat osus, shinmot o' s t hyroi di nmul tiple scleroSis, nyasthenia

gravis, Biesalsplgwosisygancer, Hﬁeqt'Pu%Waeqsﬁés%héﬁﬂgﬁss%% 8leqcsos gdult 'ﬁélP'E‘W'Yh e.g.

angi opat ayueéa@h@bm@ |BéHé|rﬂ|5/R!péFfué(&\ iRk @gna)tdwsd.am&eﬁdncsm%&r eden,
nephropat neu enonenon, %\ogk r at OI‘ |seases such as
|

et e, oBNaTR TR P o TGRSR APk AR P (9 JRUTRICTg oy
i nf | ammates yongduRes uﬂ fafmuld] &He)élsofusbf@miﬂMtredlﬁémtfaﬁﬂloarteﬁ)@l&toﬁfof T-cell

I d d | t
nyper pr ofeRIEACUE o Ehioni rBeitory oiersess JeaiEp draUiofTBNCINRARRR e | <

al lergi Crhéogltafmt arthiiieis, rosteoh tisvitis | syswhmwmmrytaemademsmaﬂnmtmﬁlyrbwrst her
eczenmat ous,  der itises,, sebo titis), i.nflammato
G 2enaeo b sd8jasis, P‘éfﬂétge”é?/%’é}"?)nfgabﬂi%srd% L adhe PRoreersaesodRled 1 s
i nfl arrrrathere;mtbong ar@iwamy:adnatﬁtuobmhﬂaraiiveeamepalhy, UIaoeﬂahauﬁarcedbme s. For the
above uses url r d d(%{scfg' gl A of nCQULSE @é’\é qaepen'g ol t he node
of adm npesqh,r% nne ﬂ%a [ PLENYBENEN: (eSRTA'YY BECRTR & 2 '?‘ﬂg’ ef f ect
desi r ed. inflammetoey lahg infuay, unﬂaamnahmry livee snjpliry Snflamematonydjlaradreldr m;mry;)eutabecmsned
system cal | Jé; /'kg body
wei ght . ﬁm?’eﬁgqttrgﬂ?éd%gg@$§gtg§lg eJ'é’tgg{jﬁgrgggrOQg@ieé B B?a%mglgg rﬁgmans is in
t he rangbypefproiferaticaskirOdiseasgs tsocraasapsonaﬁa(}atm dermamsnaﬂmgvbyoraanh ni st ered,
for exar@érﬁatiﬁsﬂ irma}ﬂ g)‘?\%ct 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, satisfactory results are
indicated to be obtained systemically at daily dosages of from about 0.1 to about 100 mg/kg
body weight. An indicated daily dosage in the larger mammal, e.g. humans, is in the range
from about 0.5 mg to about 2000 mg, conveniently administered, for example, in divided
doses up to four times a day or in retard form.

The compounds of formula | may be administered by any conventional route, in particular
enterally, e.g. orally, e.g. in the form of tablets or capsules, or parenterally, e.g. in the form of
injectable solutions or suspensions, topically, e.g. in the form of lotions, gels, ointments or
creams, or in a nasal or a suppository form. Pharmaceutical compositions comprising a
compound of formula | in free form or in pharmaceutically acceptable salt form in association
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formula | or a pharmaceutically acceptable salt thereof for use in the

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 pharmaceutical 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
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transferase lnhlbltors COX-2 inhibitors, MMP inhibitors, mTOR inhibitors, antineoplastic
antimetabolites, platin compounds, compounds decreasing the protein kinase activity and
further anti-angiogenic compounds, gonadorelin agonists, anti-androgens, bengamides,
bisphosphonates, antiproliferative antibodies and temozolomide, or with an anti-diabetic
drug, an insulin secretagogue or insulin secretion enhancer, e.g. a sulphonyl urea, e.g.
tolbutamide, chlorpropamide, tolazamide, acetohexamide, 4-chloro-N-{(1-
pyrolidinylamino)carbonyl]-benzensulfonamide (glycopyramide), glibenclamide (glyburide),
gliclazide, 1-butyl-3-metanilylurea, carbutamide, glibonuride, glipizide, gliquidone, glisoxepid,
glybuthiazole, glibuzole, glyhexamide, glymidine, glypinamide, phenbutamide or
tolylcyclamide, an oral insulinotropic agent derivative, e.g. a short acting insulin enhancer,
e.g. meglitinide, repaglinide, a phenyl acetic acid derivative, e.g.nateglinide, a DPP IV
inhibitor, e.g. 1-{2-[(5-cyanopyridin-2-yl)amino]ethylamino}acetyl-(2S)-cyano-pyrrolidine
dihydrochloride, LAF237, GLP-1 or a GLP-1 agonist analog, or an insulin sensitizer e.g. a

peroxisome proliferator activated receptor y agonist (PPARYy), e.g. a glitazone, a non-



pyr ol i di nyl am no) car bonyl ] - benzensul f onam de (gl ycopyram de), glibencl am de

(gl yburide), gliclazide, 1-butyl-3-netanilylurea, carbutam de, - 3 0CT 2006
gl i bonuride, glipizide, gliquidone, glisoxepid, glybuthiazole gllbuzole,
gl yhexam dgq Jhssgisi ne, gl ypi nami de, phenbutani de or toI , an

or al |nsuI|notrop|c agent derivative, e.g. a short actlng |nsu |n enhancer,
e.g. neglitinide, repaglinide, a phenybgacetic acid derivative,
e.g.nateglinide, a DPP IV inhibitor, e.g.

1-{2-[(5-cyanopyridin 2- yl)anlno]ethylanino}acetyl (28) cyano- pyrrolidine
dihydrochLorid

t |
sensi ti zeagonge %e S ﬁra&a %e%pglpﬁ?rgp&[%ps gt%%'%@aer%%éﬁ%ﬁﬁg %’?ﬁ Is'?
( PPARy) , oﬂolﬁimeﬂnogb}é 28012 duah PPARy/PRARE @Génist iy ISRP-3BS{E3, RC:E1EBQ3/ 03470

& - 2695700 B IR FheRa st o2 o0 B 2 L e SR rRAR Son ot

e. 9. DRF-tétbehydh®;2- lhd@hﬂ%&ydbprowﬂ-;ﬁ&“ameﬁ-daﬁidxwm a[d:ldX 4 -[8,6.5(8)8-pagaméthyl- or a

rexi noi d, neth

ot r ahy S pSieE AR R B MR Tahedl aek S:cls Bincio e onen anelos

4-1 (3, 5, Sleflydlivpena phartriagéutically acceptable salt thereof, in diabetes therapy,

5,6, 7, 8-tetrahydro-2-napht hyl ) -2-carbonyl ] -benzoic acid, 9-cis retinoic
aci d or dnaccvedange withithe foregoing ther prasqth wertios pravisies lirya getdenthenlasmect al t
thereof, in diabetes therapy, In accordance with the foregoing the present
i nventi orb. pr dvneteed asdefingd abgvgroomprising peradminisBation, emg: beomdantlyfor ined above

conprising c a
Cher apout | cal T obs Hratodty SRR RGNk Mol SR HiLLor T .
cel | acti vat relractivaiopapnt pfalifesatioone.gea gomppuodnbfounmabfn ffegrfomerin in free
formor in I S

subst ance, sgn% secon%i“y?%%f*aﬁ& @?Fgﬂﬁe Z‘?Ar%oidr)]a| aﬁ%@ﬁgpﬁ@%ﬁﬂa iilg

i munonodul asdsiance keing @R imapneaUBPRessank iming reMeduiatery| andi-infamimaterydi abet i ¢
drug, e.g. asnwfﬁﬁﬁ@%rah@mbe&dré\%tehgagnﬂsatee BRI nation, e.g. a kKit,

conpri sing a) bitor of GSK-3 KC or of T-cell acti vation and
prolifergi Omh@faaeuuecsmn%degf amrdarhhbasuhgoam.ﬁﬁet&%f BSRI3g, PKC or of

phar maceuti cal |y acceptable salt form and | east one second agent
sel ected frorfrce ﬁCthﬁ?'ﬁ,ﬂﬁéiﬂjﬂﬁ%@B%teg ?ﬁﬁ'ﬂﬁ@iﬂﬁ‘cﬂjlﬂﬁww in geg formef inanmat ory,

antiprolifer ﬁﬁérﬁﬁcé’tﬂi@allyad%épt%légﬁ foFdenH%) alJeaRN@AE 8bcomd a@@ﬁi selRERAMIAF b)
may be used concomtantly or in sequence. The kit may npri se

i nstructionsap B?mi"?‘%?“%ﬁ?ﬁ@ﬂéﬂm@t’?wd% @"&T’Pfﬁaﬁﬁn%?'ﬁ’o‘?nt'ﬂfo“wy%E""d PKC or

of T-cell achhtigbbétid dhl rgfd@h@bhérﬂra%hd)&mp%ngmwn@gmweaco&fonfmwrm I, is
adm ni stered in conjunction w th ot her i nmmunos (ﬁ{)r essj ve/ i mmuunono-

duI atory, anfPIYense- Jﬁ'ﬁéttdﬂ%’ comRfiseHiPgryctiensdpr Readgpinistrtiony; abetic therapy,

for preventing or ting acute or chronic graft ection or
i nf | ammt‘&h?’e@f‘ lrgmgt@[%@%}é g, RKG gbepfsT-cgll activation and pr%llferatlon .g. a compound

of formula |, is administered in conjunction with other immunosuppressive/immunomo-

dulatory, anti-inflammatory, antiproliferative or anti-diabetic therapy, e.g. for preventing or
treating acute or chronic graft rejection or inflammatory or autoimmune disorders as
hereinabove specified, dosages of the co-administered immunosupbressant,
immunomodulatory, anti-inflammatory, antiproliferative or anti-diabetic compound will of
course vary depending on the type of co-drug employed, e.g. whether it is a steroid or a
cyclosporine, on the specific drug employed, on the condition being treated and so forth.

Compounds of formula | have an interesting pharmacokinetic profile and interesting in vitro

and in vivo activities.



her ei nabove specified, dosages of the co-adm nistered i nmunosuppressant,

i mmunonodul atory, anti-inflammtory, antiproliferative or anti-diabetic
conmpound wi Il of course vary depending on the type of co-drug enplo %(é]- 2006
e.g. whether it is a steroid or a cyclosporine, on the specific drué

enpl oyed, on the condition being treated and so forth. Conpounds of
formula | have an interesting pharmacokinetic profile and interesting in
vitro and in vivo activities. 3 OCT-2906 -24 CLAIMS 1. A conpound of
formulal H ONO RNRb Ra wherein Rais H CH3; CH2-CH3; or

i sopro®HAIMRBH is H hal ogen; Cl.6al koxy; or Cl.6alkyl, and either 1. Ris
a radical of formula (a) R R3/ R (a) wherein Rl is piperazin-1-yl
optionally substituted by CH3 in position 3 or 4; or 4,7-diaza-spiro [2.5]
oct-7-yl; RRis d; Br; CF3; or CH3; and R3 is H CH3; or CF3; R2 being
other than CH3 or d when R3is H R is Hor CH3, Rois Hand Rl is

4- met hyl A= i da®r 1. Ris aradical of formula (b) Rg (b)

wher ei ﬁ'ﬁ%°ﬁ“£’eg'?‘§§rf§bz{‘:’ﬂ?f-y| substituted in positions 3 and/or 4 by CH3; or
4,7-di aza-spiro [2.5]

wherein
Rais H; CH;; CH,-CHg; or isopropyl,
Ry is H; halogen; Cq.¢alkoxy; or Calkyl, and either

l. R is a radical of formula (a)

R ()
wherein
R is piperazin-1-yl optionally substituted by CHj; in position 3 or 4; or 4,7-diaza-spiro

[2.5] oct-7-yi;

R, is ClI; Br; CF3; or CH3; and
Rs is H; CHs; or CF3;; R, being other than CH; or Cl when Rs is H, R, is H or CH3, Ry, is
H and R is 4-methyl-1-piperazinyl; or

Il. R is a radical of formula (b)

R (b)
wherein
R, is piperazin-1-yl substituted in positions 3 and/or 4 by CHjs; or 4,7-diaza-spiro [2.5]

oct-7-yl; R, being other than H or CHs when R4 is 4-methyl-1-piperazinyl; or

lil. Ris aresidue of formula (c)



oct-7-yl; Ra being other than H or CH3 when R4 is 4-nethyl-I|-piperazinyl;
or IIl. Ris aresidue of fornmula (c) - 3 OCT 2006 -25 Rls Rs \N N=C
R14 (c) wherein R14 is piperazin-1-yl optionally substituted by CH33|0|EHUU5
position 3 and/or 4 or in position 3 by ethyl, phenyl-Cl. 4al kyl,

Cl. 4al koxy- Cl1-4al kyl or hal ogeno-C1. 4al kyl ; or 4,7-diaza- spiro [2.5]
oct-7-yl; R15 is hal ogen; CF3; or CH3; R15 being other than CH3 when R16 is
CH3, Rais Hor CH3, Rb is Hand Rl42%s 4-nethyl -1-piperazinyl; and R16 is
H, CH3; CH2-CH3; or CF3; R15 being otheg than H when R15 is O, Rais H or
CH3, Rois Hand R14 is 4-nethyl-I-gi \Z|nyl or V. Ris a radical of
formula (d) \I NRs (d) wherein R38 i S mlperazinyl, 3- net hyl - pi per azi n-
1 -yl or 4-benzyl-piperazin- 1 -yl; or N Ris aradical of formula (e) N
\'I / Ry (e) wherein R9 is 4,7-diaza-spirf.[2,)>5] oct-7-yl; or

1- pi per azi nyl M@bstltuted in p05|t|on 3 by ethyl and optionally in
position 4 by R a salt thereof. 2. A conpound according to claim|

which is 3-[R3; |€‘b4p@'r£ﬂ(uﬁ45}d §|§’tidn‘é[lyzs@sﬂﬁﬁed7%'y¢l)i in F;.)osmo 3 aé'ndéor 4 o1 in position

|squ|noI|n rro one” or sal t

t her eof . AJY&S dlh?ﬁy'a‘éoéh/‘di ﬁgﬁ"@)‘w%lm*ﬂ owhia bem%—Ct1haik)ﬂc@t4a't'-dlaza-l t. 4. A
conpound accord tP aiml which is selected from

3-[5- chl or o~6" él

net hyl - pi perazi n-1-yl)-pyrimdin-4-yl]-4-(1Hindol -3-yl)-pyrrole-2,5-dione
and 3- (1H-i ndoRss3s halogen; CFs; or CHs; Rys being other than CH; when Ryg is CH;, R, is H or
yl)-4-[2-(4-nmethyl -pi perazin-1-yl)-5-trifluoronethyl-pyrimdin-4-yl]pyrrole
-2,5-di one or &HsdRdis H and Ry, is 4-methyl-1-piperazinyl; and

Ry is H; CHs; CH,-CHs; or CF3; Ry being other than H when Rys is Cl, R, is H or CHa,
Rp is H and Ry4 is 4-methyl-1-piperazinyl; or

@\
~
N

Rs is 1-piperazinyl, 3-methyl-piperazin-1-yl or 4-benzyl-piperazin-1-yl; or

V. R is a radical of formula (d)

f(d)

wherein

V. R is a radical of formula (e)

Rs (e)

wherein
Ry is 4,7-diaza-spiro [2.5] oct-7-yl; or 1-piperazinyl substituted in position 3 by ethyl

and optionally in position 4 by methyl;
or a salt thereof.

2. A compound according to claim 1 which is 3-[3-(4,7-diaza-spiro[2.5]oct-7-yl)-
isoquinolin-1-yl]-4-(7-methyl-1H-indol-3-yl)-pyrrole-2,5-dione or a salt thereof.

3. A compound according to claim 2 which is the acetate salt.

4, A compound according to claim 1 which is selected from 3-[5-chloro-6-methyl-2-(4-
methyl-piperazin-1-yl)-pyrimidin-4-yl]-4-(1H-indol-3-yl)-pyrrole-2,5-dione and 3-(1H-indol-3-
yl)-4-[2-(4-methyl-piperazin-1-yi)-5-trifluoromethyl-pyrimidin-4-yl]pyrrole-2,5-dione or a salt

thereof.



thereof. -30CT2006 -26 5. A process for the preparation of a conpound of
formula | according to claim1l, which process conprises reacting a
conmpound of forrmula Il O 001 / (Il) NI Rb Ra wherein Ra and Rb_ar Ta@ﬁ
defined in claiml1, wth a conmpound of formula Il R- CH2- CO- NH @I 9
wherein Ris as defined in claim1l1, and, where required, converting the
resulting conpound of forrmula | obtained in free formto a salt formor
vice versa, as appropriate. 6. A conp@8nd of forrmula | according to any one
of claigre ApigReds fof thef Jr8Sarb®i®rY cdntbdind Bhfbrrrqﬁl%qlé?cb&‘?'nb% SRR BRLE salt
formfor use as a pharnmaceutical. 7. A pharmaceutical Conposition

conpr i SAAGESE COBWHsRMGasing »eompernd ifamwtdi thg to any one of claims 1 to 4
or a pharmaceutically acceptable salt tgereof in association with a

phar maceutical |y acceptabl e diluenfyor /tarrier therefor. 8. A conpound of
formula | according to any one of clainmsyl-to 4 or a pharnaceutically
acceptabl e salt thereof for usexyp-the preparation of a pharmaceuti cal
conposition for use in the t eny or preveti on of disorders or

di seases nedi ated by T | ynphoty¥Fes—~and/ or PKC. 9. A compound of formula I
according to any one of clai msﬁ’l; to,Lgl or a pharmaceutically acceptable
salt thereof for use in conbination with an i mmunosuppressant,

i munonodudtereinyR, aadtRy-arebé defireiddn glaimnt i prol i ferative or anti-diabetic
drug. 10. conbi nation_ conprising a) a conpound of fornmula | according to
any one ofv% %F?{Epclundtogf%'qra% lII"r ee formor in pharmaceutically acceptable
salt form and b) at |east oRe GlecaO - Nigent sglected from an

I mmunosuppr.essanf. | rggﬁno(;md l.atory, anti-inflammatory, antiproliferative,
cherot her afEHEN ¢ B GHPPE BBt Y ¢ drug. 11. A conbination according to

cl ai m ldhd\vheri reqlikeel, seeRtthgabe rdsulting £6MPeLMRDofffodmala | obtained in free form to

a salt form or vice versa, as appropriate.

6. A compound of formula | according to any one of claims 1 to 4, in free form or in a

pharmaceutically acceptable salt form for use as a pharmaceutical.

7. A pharmaceutical composition comprising a compound of formula I according to any
one of claims 1 to 4 or a pharmaceutically acceptable salt thereof in association with a
pharmaceutically acceptable diluent or carrier therefor.

8. A compound of formula | according to any one of claims 1 to 4 or a pharmaceutically
acceptable salt thereof for use in the preparation of a pharmaceutical composition for use in
the treatment or prevention of disorders or diseases mediated by T lymphocytes and/or PKC.

9. A compound of formula | according to any one of claims 1 to 4 or a pharmaceutically
acceptable salt thereof for use in combination with an immunosuppressant,

immunomodulatory, anti-inflammatory, antiproliferative or anti-diabetic drug.

10. A combination comprising a) a compound of formula | according to any one of claims 1
to 4 in free form or in pharmaceutically acceptable salt form, and b) at ieast one second
agent selected from an immunosuppressant, immunomodulatory, anti-inflammatory,
antiproliferative, chemotherapeutic and anti-diabetic drug.

11. A combination according to claim 10 wherein the second agent is selected from
cyclosporine or immunosuppressive analog or derivative thereof, ascomycine or
immunosuppressive analog or derivative thereof, mTOR inhibitor, corticosteroid,
cyclophosphamide, azathioprene, methotrexate, EDG receptor agonist having accelerating
lymphocyte homing properties, leflunomide or analog thereof, mizoribine, mycophenoalic acid,



cycl osporine or imrunosuppressive analog or derivative thereof, ascomycine
or i munosuppressive anal og or derivative thereof, mIrOR inhibitor,
corticosteroid, cyclophospham de, azathi oprene, methotrexate, EDG-regeplidd
agoni st havi ng accel erating | ynphocyte hom ng properties, |eflunom de or
anal og thereof, m zoribine, nycophenolic acid, 3 OCT 2006 -27

mycophenol ate nofetil, 15-deoxyspergualine or anal og thereof,

i mrunosuppressi ve nonocl onal anti bod&?- i mrunonodul at ory conpound, and
adhesi I e t t [ cl aim1ll
wher o (e eGEHsTTIORIL o' Bonseruplh PRt Ral TR AbskPol &ty

FK- 506 moA&dlerz8 antibdly| @r8dunanaquiniaiary rmpm@@urﬂi @Rd Ia;ltiemymetelcylle inhibifpaLyci n, FTY
720, CTLA41g, LFA-1 antagonist, selectin antagonist, VLA-4 antagoni st,
rmnocl d)ﬁal Arconibadion acddrifing @AainCDBwhé&Bih th€Beddndad el 8, seleded fen?5, CD 27,

t her eo{;yc g%l e'sgj? %ﬂgﬁﬁﬁétﬁ%ﬁa 'ﬁ;@%,‘ r%%%')’ﬂﬁ @Bgzj%mé‘k%%@? cl ai ns

1to 4rapranwcmphﬁY ﬁﬁﬁeﬁ:lﬂtkz‘ag |yFAat arfatatittesaledtin dritagonist, \LOY-4 ahagpniepar at i on

by T 1 ipiany setioRh Rk 08 POt B LR PRI R e SOATHE e

medi campad, CB45 arDF8, ©@BeMn37,nQOY! CDMeatdX4D, 4a1BB endligavidrthereof. r ej ect i on of
organ or tissue allo- or xenografts or T-cell nediated inflanmatory or

aut oi maine dheeaéeomﬂadiundlsfeom@r@Hoagdirig)tocaingidmeb#cwm ¢ta4bhg nedi canent is
for preventi n& o treaHPPg%ﬂyg d'fse S ncer, infecti ou di seases,

r heumaPBR125P fﬁa'\f pecePiANG ef§8 F 8§ REE Pa&?&’é‘e‘%fésm??)&%“?” F PEYENHGt hia,
cut anegpedtingidisdpders bodisedtesinaidted ﬁgﬂ'Qﬁhﬂ)hbcmélaﬁle pdicsor ders or

illnesses, psoriasis, inflanmmatory bowel disease, Crohn's disease or

ul cerayjve coké bb@orduﬁ@to &lgitn &8 GAERIMBe hiedidapidmt kaow\ﬂ@o@ntmgtdmeamy cament is
adm nistered by the topical route to the skin or to the e 17

Phar ma@et}e ioF ghhropis Apigetian; & wreancas tigsyryalion ob xenogtaftsias - Qﬂ@%?teﬁdm ni stration
route frfamhidor§ ot Buttimrhand Bigesee-

15. Use according to claim 14 wherein the medicament is for preventing or treating CNS
diseases, cancer, infectious diseases, rheumatoid arthritis, multiple sclerosis, diabetes type |
or ll, asthma, cutaneous manifestations of immunologically-mediated disorders or ilinesses,

psoriasis, inflammatory bowel disease, Crohn’s disease or ulcerative colitis.

16. Use according to claim 13 wherein the medicament is administered by the topical
route to the skin or to the eye.

17. Pharmaceutical composition according to claim 7 for topical administration route to

the skin or to the eye.





