WO 03/ 082859 PCT/ EP03/ 03470 -1- Indolylmaleimde Derivatives The present
invention relates to indolylmal eimde derivatives, process for their
product i owo ansksphar maceut i cal conpositi ons cont ai ni ng t her/Evos/e3470 ‘
particularly the present invention provides a conmpound of formulal H ON
Ol-1 NI Rob Rawherein Rais H €M3; CH2-CH3; or isopropyl, Rb is H
hal ogen; Cl1_6al koxy; or Cl _6alkyl, and either 1. Ris a radical of formula
(a) (a) 6~R R3 wherein Rl is piperazin-1-yl optionally substituted by

CHB|n 47d|azasp|ro [2.5] oct-7-yl; R2is O; Br;
&@Igﬁﬁeﬂ@m Sod “%S ; or CF3; R2 being other than CH3 or C V\,hen

R3|sH Ra is H or CH3, Rbls Hand RL is 4-nethyl-| -piperazinyl; or I1.

Ris aradical of formula (b) R4 (b) wherein R4 is 1 -piperazinyl

substit ‘#I@ E{;’s@ntﬂﬁ\%nﬁ:bﬁ’ F@at@s g%@&mﬁ’a@%l%nvﬁf ivesd, ﬂm@ééézf%r ﬁiéirrp%du%tl&']

oct-7-yl; bei ng ot her IS 4-methyl -1 -piperazinyl;
or WO OQV'@B'ZBEI@CMPﬁEF%G?Q%@V'@Contﬁm'ﬂgthemR is a residue of formula (c)

More particularly the present invention provides a compound of formula |

wherein
Rais H; CHg; CH>-CHa; or isopropyl,
Ry is H; halogen; C,¢alkoxy; or C;ealkyl, and either

1. R is a radical of formula (a)

w

i (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-yl;
Rz is Cl; Br; CF3; or CH3; and
R; is H; CHg; or CF3; R, being other than CH; or Cl when Rjis H, R, is H or CHs, Ry, is
H and R; is 4-methyl-1-piperazinyi; or

wherein

R4 is 1-piperazinyl substituted in positions 3 and/or 4 by CHs; or 4,7-diaza-spiro [2.5]
oct-7-yl; R, being other than H or CH; when Ry is 4-methyl-1-piperazinyl; or

Il.  Ris aradical of formula (b)

R (b)



Rte Rie \N 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 - Ciwoalygisse Cl. 4al koxy- C1_4al kyl or hal ogeno- C1_4al PgiT/EP03/03470

4,7-di aza-spiro [2.5] oct-7-yl; R15 is halogen; CF3i or CH3; R15 being
other than CH3 when R16 is CH3i Ra is-Hor CH3, Rbis Hand R4 is
4-methyl -1 -piperazinyl; and R76 is H, CH3; CH2-CH3; or CF3; R16 being
other than Hwhen R15 is U, Rais Hor CH3, Rbis Hand R14 is 4-nethyl-|
- pi perazginyl; ok LV [ ical of fornmula (d) O-N RB (d) wherein R6
is 1 -piwb'er azi nﬁ ',g\éj?%g{l%?,ffpérﬁlgéf@zi n-1 -yl or 4-benzyl-piperazin-1 -yl; or
V. Ris aradical of formula (e) RO _(e)\wherein RO is 4,7-diaza-spiro [2.5]
oct-7-yl; or piperazin-1 -yl subst i f' Nyn position 3 by methyl or ethyl
and optionally in position 4 by nethyln=¢he conpounds of fornula I may
exist in free formor in salt form e.qg. nagditio?csalts wth e.g. organic
or inorganic acids, for exanple, hydrochloric acia, acetic acid,
trifluoroaceticwhamiml. It will be appreciated that the conpounds of formula

| may exist in e _f.or . ks i i [.e0i Soners.
For exanple, a H‘]h'a 15%?%{%%'"@%%8@4';?}1%@53gnE?@ﬂTﬁQSﬁlfOﬁaﬁ@{éy tion 3 of
t he pi perazi nyl positordd by ethyh phemgG: Lalky,C, atkgxyrGyalkyher itlogemoSE, 4alkyl; or
configuration. It is to be understood that the present invention enbraces
al | enanti omer s 47afi@za-sriio [26] REtaf-¥k. Enantiomers are preferred over
racemates. Simlar considerations apply in relation to starting materials
exhi bi ti ng asymRed isihalogan;OFs; at CH Rys beirg bthen dthn GMQ WIFOR28568H;, R, is H or

PCT/ EPO3/ 03470 -3 Al kyl or al koxy nmay be straight or branched.

Phenyl - Cl. 4al kyICHssRypis &f andaB|,yis Bemathyl-1epiperphieyipand/| . | n

the al byl ol ofye B FRRars Chi ot o el e fih MR e B 0O o7

2- met hoxyet hyl . GHgJ Bgietd and R4 is 4-methyl-1-piperazinyl; or
V. R is a radical of formula (d)

sl
N/ Ry (d)

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

GELI
7R, (e)

wherein Rgq is 4,7-diaza-spiro [2.5] oct-7-yl; 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
e.g. organic or inorganic acids, for example, hydrochloric acid, acetic acid, trifluoroacetic

acid.

It will be appreciated that the compounds of formula | may exist in the form of optical
isomers, racemates or diastereocisomers. 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. Similar considerations apply
in relation to starting materials exhibiting asymmetric carbon atoms as mentioned.



may be F, A, Br or |, preferably F, O or Br. Hal ogeno-C, -4al kyl is alkyl
wherein one or nore H are replaced by halogen, e.g. d or F, e.g. CHd,
CH2F or OW® osmspreferably a radical of fornmula (a), (c) POT/KP®}/)3470
preferably (e). In the radical of formula (a) or (c), R2 or RI5 is
preferably in Para to R or Rl4, respedively. R3 is preferably in neta to
Rl. In the radical or fornmula (e), RO is preferably 4,7-diaza-spiro [2.5] .
oct-7-yl; when R9 is piperazinyl substituted in position 3, it has the R or

S confi gyiyhéd &kbxyﬁ@@é@t%gst dr'BVd?i&héd)rPr%\':;\nZlCt)Mﬁmwgﬂﬁef&aB&%ﬂﬁ)ﬂ ofor the
prepar ation of a gﬁoun of formula | rocess conpri ses reacti ng a

conpoun@hgetiy Iﬁ'l.ﬁ"& pxyaCs-@likyl the @flsoxy ppojetyys negl eﬂﬂ%‘f Bethory ongihoRpand heas
def i ned apdypmBiety prefcratly ﬁ@mp&r&hpf a &mfaasw éxahiple B e.g. %eth%ethwmm()@éﬂ )

wherein Ris as _defined above where required, converting t
resul ti MRYARSHngr el Pfatabiy F Cb‘Eft%{r Haleaprp-fe@lkylds aikyl vhegeia ape OfB'IOﬁ‘?or

Vi ce Velfgre raSladdtPhPRAIbGEE e. T@eo,pp:cg: 'SCH pg:rwr@]:ently be effected in the
presence of gﬁstron)g bag}te g %< J@,YC as disclosed in W02138561,

the conegippetofabliit Faa.da%frfemhm&w)pwj aﬁ@ql ﬂ?éfe?dtﬂy@e\y reference, and as

il lustrated in the Exanples. Conpounds of formula Il and 111 may be

pr epar egh {Ha ragierdl dorafilaNal Br ), r"PeL RQfiSteradbin pafsbtodR Set RS @dspdttively. R
W02138561, the contentéé\4 ?)f ﬁi be% ngﬂl ncor%iorpat ed h1ere| n byrbref e)r,enace
and as iid preferatdy sdmeta to . IBtberEdEs) ol fogodilae)aB, tshweieraindyu4,7idiazaedpirot2.5]
starting materials is not particularly described, the conpounds are known

or may be-PLERRERR fwggeﬁem |Is>ob§muﬂ§anm§9§udfmmdsnhé Rerd éorfigudion.descri bed
hereafter. WO 03/ 0828 PCT/ EPO3/ 03470 -4 The foll OWI ng exanpl es are

illustrative of the jnvention w thout an}_/ imtati
The present invention also includes a process for the preparatlon of a compound of formula |

which process comprises reacting a compound of formula I

0O
o

o—

N 0

—=Z
E ]

Rb
wherein R, and R, are as defined above,
with a compound of formula IlI
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. t-BuOK,
e.g. as disclosed in WO02/38561, the contents of which being incorporated herein by

reference, and as illustrated in the Examples. N

Compounds of formula I and IIl may be prepared in accordance with known methods, e.g.
as disclosed in WO02/38561, 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.



RT = roomtenperature THE = tetrahydrofuran FCC = fl ash col um

chromat ography TBAF = tetrabutyl ammoni um fl uori de BI NAP =

2, 2' - bi s(wopBessssphosphi no) -1, 1' - bi napht hyl Pd2(dba) 3 = PCT/EP03/03470

Pd( O) - bi s(di benzyl i denacet one) Exanple 1:

3-[ 2- Chl or o- 3- net hyl - 5- (4- met hyl - pi peraki n-1-yl)-phenyl]-4-(1

Hindol -3-yl)- pyrrole-2,5-dione o o ClI D

2- [ 2- Chl or o- 3- net hyl - 5- (4- et hyl - pi perazi n-1-yl)-phenyl ] -acetam de (211 ng,
0. 75 moithb folfiingekdmsid Lareliiarhiecof tRe hveBtionlwitHoutdm) Imitdtendi ssol ved in THE
(5 nm). Asolutionof 1.OM tert-BuOK in THE (2.98 nL, 4 eq) is added and
the mxthe is stirfed HOMBIRABMIA ght. The reaction is diluted with
AcCEt (3ypl) and washegbimdhldrottzéh (20 nL) and brine (10 nL). The organic
phase is dried over Na2SO4 and the solvent is evaporated. The residue is
purifie®®y Foc (AEOEt f'aghceglypp chromalggra@Vaf f ord the title conpound in the
form of igayF acet at e _sal tetrabutyl MRohiMRorie0 Miz) 6 2.16 (s, 3H), 2.31 (s,
3H), 2.32-2.38 (m 4H), 2.97-3.10 (m 4H), 6.61 gd, J =8.0 H, 1H,

6. 71-6. BINARy 2H), 7 042(@&tbisidiphepylphpgphino)1-binaghttwtid, 0 = 7.4, 7.2 Hz, 1
H, 7. 4bd,@pbay, = 8.2 HZPd@)@s(diﬁe%li&éﬁacétoﬁe)l-5 Hz, 1 H), 11.05 (br s, 1
H, 11.90 (br's, 1 H; ES-Ms5 4357 [ MtH| +.

2- [ 2- Chl or o- 3- net hyl - 5- (4- et hyl - pi perazi n-1-yl)-phenyl]-acetamide NHZ C
O used i L -50@- Fol)-8WBAVIT-4-(1H-i -3-vI)-

5 B o L S o e T DR B T LS - ngot 3wy
mmol ), N met hyl pygeles2,5rfiop®e0 L, 8.6 nmol) and Cs2CO8 (3.3 g, 10.1 mmol)
are suspended in toluene (80 nm.).yPd(OAc)2 (81 ng, 0.36 mmol) and Bl NAP
(224 ng, 0.36 mml) are addedc' r5~a 82859 PCT/ EP03/ 03470 -5 and the
reaction is stirred at 100C overmy gr $ m xture is filtered through
Celite and the solvent is evay . 'Ib& residue is purified by FCC
(AcOEt/ AcOH/ H20 60: 15:15) to a

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 HO (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 (AcOEt/AcOH/H,O 7:1:1) to afford the title compound in the form of its acetate 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,

Cl

N

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 pL, 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 mmol) are added



2-[ 2-chl oro- 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 nlL). The m xture is stirred
over ni ghtwato3m82sand the precipitate is filtered off to yi ecd/apaozmnm de. 1H
NVR (DVMBO, 400 MHz) 6 2.20 (s, 3H), 2.27 (s, 3H), 2.40-2.45 (m 4H),
3.07-3.13 (m 4H), 3.48 (s, 2H), 6.78°(%, 1 H), 6.82 (s, 1 H, 6.91 (br s,
1H, 7.34 (br s, 1H. o Cl1 Br CuCl2 (8.0 g, 0.06 nol) and
tert-butylnitrile (8.9 nL, 0.074 nol) are suspended in acetonitrile (60
m) . 1, aAd thdl reabiunas stiyéeare dOSC@ddﬁﬁbHﬂ.r'n’ﬂaWh&mrélis fAdted through Celite and the

acet ont BPIVPY 5 BEpARLate0, e saRAEe f e by b WEREASOR 8 TaABRe Sy 5 1,

The m xpupehioto-panéthy-5-(@tmetagtisiperazid 04y |)n|§1her(yl]%em5ciambtwnesteaqtmecwerphase

is extracted The. or i ¢ _phase, | drled over
Na2S0! mspﬁ%%@n@ﬁ&@"/z @pwigt%)mme ScUTad VPR AL T @B P Foc

( hexaneb ?e @f.ﬂéredbﬁ tafyi‘emﬂeénba@r‘rﬂ thbmse 100 MHz) § 2.20 (s, 3H), 2.27

- et hyl - | oro-e nternediate i s redi ssol ved

in MeOH(S( n%jloarfé (ﬁbéﬁé&%ﬁ‘?@ém AHéo?’Eﬁ(%ﬁHbfG%B@ SRS AHMSS]  (28. 4
m-) is @cgdgpl)cbr;gu)w,ga@ d the reaction is stirred at 70C for 3 h. The
reactlon Is cooled and concentrated H2SO4 (10 m -) is added. The
reaction is stirred at reflux for 1 h. [The m xture is diluted with H20
(200 nL) and extracted with CH2Cl 2 (2 290 nmL). The conbined organic
phases are dried over Na2SO4 and t fey€onvent is evaporated. The residue is
purified by FCC(hexane/C|—|2CI291 ~13r to afford

(5-bromp- 2-chl or o- 3- net hyl - phenyl ) - acetic acid nmethyl ester. 1H NVR

(cbal 3, Cubt (B9, O@GZmQ%angtef%‘PHW'néf"eiB panL. Hg74 'Bolésefe(%uspﬁ'ilﬂed in pcatgnitrde 1

H, 7. 2§sd sL).4 mcmabbeir@hér@% Bﬂdéch&oﬁ\ﬁ/@@%@gﬁ‘@ @tsrﬁmbmoﬂo BHletiddi Ng the
appropri ate startlngama erials, th rég ounds of fornmula | wherein Ris a

r esi duePBeNYasPIRAI(H!-¢ §) 0 05 nqn disealvediin rile (80 g Jvadded antthgiseantivad.

TABLE 1|sE§fﬁ@B|a@RR fo@hRBhé?ﬁmeheM &ur@@ﬁrﬁo aauecfu?s?@% 219 (‘1@09(%3%%%1 yl )
2-CH3 3-CH3 %lperazm- 1-yl)

MH+415 aguequs. R'Péfsmﬂ %’Pﬁ'@ﬁa&th lizCJea (52 X21 |mB). Ehe orgaiaphase i driegoves/ 082859
PCT/ EPOWaQé?é /&hd the solvent is evaporated. The residue is purified by FCC (hexane/CH,Cl, 9:1)
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 H,SO,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,SO, 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 (CDCl;, 400 MHz) § 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, R; Ra Ry M.S. Data
2 -(4-methyl-piperazin-1-yl) | 2-CHz | 3-CH; [ CH3 | H MH"* 429
3 -(4-methyl-piperazin-1-yl) | 2-CH; | 3-CH;3 | H H MH* 415
4 -(4-methyl-piperazin-1-yl) | 2-Cl 3-CH; |{CH; | H MH* 449
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-(4,7-diaza-spiro[2.5]oct-7-yl)

2-Cl H

H

H

MH" 434

Example 20: 3-[3-(4,7-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-yl}-acetamide (100 mg, 0.30 mmot) 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 ml). The mixture is diluted with EtOAc and washed twice with saturated aq. NH,Cl. The
aqueous layers are back extracted twice with EtOAc. The combined organic layers are dried

over Na,SO, and the solvent is evaporated. The residue is purified by FCC
(EtOAc/AcOH/H,0 800:55:45) to afford the title compound as its acetate salt. The compound
is dissolved in MeOH/TFA and the solvent is removed to yield the title compound as its

trifluoroacetate salt. 'H NMR (DMSO, 400 MHz) & 0.95 (M, 4H), 3.39 (br, 4H), 3.49 (br, 2H),



3.86 (s, 3H, 6.16 (d, J = 7.9 Hz, 1 H), 6.46 (dd, J =6.6/ 7.9 Hz, 1 H,
7.00 (dd, J =6.6/ 7.9 Hz, 1 H, 7.13 (dd, J =7.6/ 7.6 Hz, 1 H, 7.40
(m 4H), wobB/Hgms9J = 8.5 Hz, 1 H), 7.78 (d, J = 7.6 Hz, pCTHPo3/B341¢} (s, 1

H, 9.10 (br, 2H), 11.17 (s, 1 H; ES-MS: 463 [ M+H] +

2-[3-(4, 7-Di aza-spi ro[ 2. 5] oct-?-yl)-ng?h_t hal en-1 -yl ]-acetam de, used as
starting material may be prepared as follows: 0 NHz ON- Ha)

2-[ 3-(4- Benzyl 4, 7- d| aza-spirof 2. 5] oct-7- yI) napht haI en 1-yl]- acet am de
(280 ny mmol) is azeotroped twice wt olution o in

Me OH. Tﬁéb‘r(@sﬁ*&u@wéddi sdfl Had H)i G148(dy J(a@6r417)9 Hnaﬁ')aaioer{%nl cﬁ&r%%l
(10% 7ﬁznﬂq) v% 3qaeleﬁ= 736“/d7 é*rnfz mrw()e(m ar%tw 55 @dﬂ J ua@ewz am) at.r@epher e of

hydrogen (1 mxture i's

filter eaﬁ%d*"r)k@ﬁf’r t“'ﬁt%w ébfc@ﬂ)céhﬂ?éﬁeﬁ‘) Eﬁé@e‘@%hfb‘"ﬂs purified by FCC

(Et OAc/ AcOH/ H20 750: 83. 68 to 600: 150: 150? to yield the title conpound

cont ai nP1idp(47-Piazp-gRirolSiact-1-y)-raphthalendey! QR?G?WE)USS"@SE%”('PS matgrial mayg (s,

AcOH) , Be PR Grdtas Ridws:3- 04 (s, 2H), 3.16 (ddd, 2H), 3.76 (s, 2H), 6.94

(br, 1 Fj 699 (s, 1 0. 7.25 (dd, 1 H, 7.26 (s, 1 H. 7.35 (dd, J = 6.7

/7.8, 1 H, 7.49 (br, 1 H, 7.$9 (d, J =7.8, 1 H, 7.88 (d, J =10.0, 1
; ES-MS: 296 [ MtH] +. b)

2- [ 3- (4-Benzyl -4, 7- di aza- spi 5] oct-7-yl)-napht hal en-1-yl]-acetam de

[ 3-(4-Benzyl -4, 7-di aza-spir M-yl ) - napht hal en-1-yl ] -acetic acid

et hyl ester (347 ng, 0.84 rrrml) aQdwf or mam de (126 ng, 2.80 mmwl) are

di ssol ved under an atnosphere of argon in DMF (1 m). The solution is

heat ed ap2-136t-Benzyhd, 7Mdi&ddesirbES5]bctof -yl napkthalend eflkddetemide (2800KRg, @33y, 0. 84

ded_d d '
anal ysi Bis earalhficR b AT iRy e i lecl: ThB e SHREOFRt [ on
m xt ur ein BO¢HA0e).tRallAdiumoer cHaecbal{ t0k6, Wt reg), is added; aind dlod miktwe tidistietedAc. The

purt 11 o gy et el it P s AR o oy B Tl e o

conpountiiterdd] axhifhé Gtedis cdfceniviiie)X. Bhé re&lduedsl durifizid)by RCE EtQAEEORHYO 3. 10

E g?d 2&%0 8%6%20 é Q 1%(5‘)!?8 %o?%&n(ltﬂ illtle Egpﬁyog’rf% a(nang @7 eqzofgl? (‘Sﬁ H’-lzNFR;ng' ?f’n

5H), 7. BME0d400 MHZH 5 6.832(m, BHY)1.78 &, ABORIR.93 (dddb2H), I3m4 (&, Hl), 3A.67@dgd, J =

Pace E.Z’E;aék??zbzﬂ,?s:??@)éﬁ%ébﬁaﬁi%95?%3#)9-?45 o Bt s M35 (et 62

et hyl esigenH\@.483(b083-H59.68(d/ EPP 3, 8% 7088 (dBJ = 10.0, 1H); ES-MS: 296 [M+H]".

NH,

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 consumption 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 (EtOAc/MeOH 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+H]".

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



(3-Trifluoronet hanesul f onyl oxy- napht hal en-1-yl)-acetic acid ethyl ester
(500 ng, 1.38 mml) is dissolved under an atnosphere of argon in dry THE
(10 m ). woBe/=g23859 4, 7- di aza- spiro[2.5]octane (325 ny, 1. @CTmPOA3476 added,
foll owed by the addition of K3P04 (410 ny, 1.93 mmol), Pd2(dba)3 (62 ny,
0.069 mol ) and bi phenyl -2-yl-di-tert-Ilgutyl -phosphane (21 ng, 0.069 mmol).
The reaction mxture is heated to 80 C. After 4 h, TLC anal ysis indicates
conpl ete consunption of starting materials. The reaction mxture is cool ed
to RT, filtered nd concentr at esi due i rified by F

(nexane - EieromaBages dlongono R isteroybaceisay b 6a0@Po 1. A 3rmophe
ithe f%@@sw\ﬂad unideMbRatk3¥Bhare &Qegdma)drpmmso (Tﬂbdd,Be?\le,MQ;a&@- (ddd 2H) ,

3.93 (ssp'f%ﬁﬁ?ocaaw%émgzm)m bl 's(%f’dze tolgigd Pﬁeﬁ@tw %%ﬁé ﬁbmsu 7.21
(s, 1 thsa(agmﬁr%l)(l’@iz(&ﬂé))g (6. n‘z{;@@ mmdl)zn8.-bipHdayl- ;_ﬂ-ylf@hter? bdtyl-pKbspBarre @18 Hz, 1

|(_D?) Tri f MO RRARs e r(?ﬁ?‘l' 'Xﬂ‘éﬁ%@ntof%ﬂ Aé‘@éf‘ ine Theagalksipndicatessr o-

\ ~%orﬁBleté:consunﬁt|6r3of‘MﬁﬂlﬂéYndléﬁHlﬁ h‘%b&@a&mﬁ'rﬁnx@?@%lc@ol@@t&ﬂﬂ fmdred@st er
(1.67 g, 20 M%nder an at rms(ghere of

ar gon. PW panq@tr@@dﬁh%{esmyelgpanfleng %2 xpnes EIOAG -0 t9P: 1 Gito %2019 on
m xture 7b%oqe@lﬂ>@) {&a&r@thevm:érc%w%nna r HfNMRr(@wkh aO@MHzf) 80l 6d (dag g i de

(.79 m,, reaction mxture is

war med 0&3’? (quld ﬁhm 814t(br1 =17. H)"B f), 31q_9dd§ﬁa£'@s Bd 9|(ﬁ,oﬁ'®a§§§ (ddshpHet 293 (s,
ConsuMDiGYIY 03 (& bAL4 NB(ATBLET Dz, 24T @2k, o1TsXiky, 2 dolihytesh pid, b

Et OAc and wash | ned a ayers are dried

over Nads(®8 "lméHchﬂeWt J|—58 8@%%&78&{6 {ré8-§ B3i ‘g'dbeEﬁsM%uMﬁr[Nbrhﬂby FCC
(hexanes/EtOAc 100:0 to 97:3 to 95:5t0 93:7 to 90:10) to yield the title
conpound) (3-Hif ’W%‘DW%U"QWWH?PW@'%@ -yh-aceticacd ethybestes) 4. 11 (g, J =
7.2 Hz, 2H), 4.38 (s, 2H), 7.60 ¢d, J 3.0 Hz, 1 H, 7.70 (m 2H), 8.03
(m 1 H), 8.12 (m 2H); ES-Ms: 3 o[/IW-H] +. e) (3-Hydroxy-naphtha| en-1
-yl)-acetic acid ethyl ester nZyboxy- napht hal en-1 -yl)-acetic acid
ethyl ester (2.43 g, 7.58 odigsblved in MOH (50 m). Palladiumon
charcoal (807 ng) is added, and the réaction m xture is stirred at RT

under amg- aigfmapinamruanénhywbtma atid edriynpstbp(1 é:tlg,hz.zé’ Rendlgaaisseediinxt ure is

filtere nce tion yields the pure titl ou 1H NMR (DMSO, 400
V) 6 EHegiaR0 ) ueder o alpacplpre of ards Purding gt TG 50, A0 Hmeis - oty
7.04 (dadded; ahd&wd‘?aacﬂorl‘h'lixt&e @bedotbd 18 0~Cl wherslipbh trifluoromethanesulfonic

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,O. The combined
organic layers are dried over Na,SQO,, 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) 3 1.19 (t, J =7.2 Hz, 3H), 4.11 (q, J = 7.2 Hz, 2H), 4.38 (s, 2H),
7.60 (d, J = 3.0 Hz, 1H), 7.70 (m, 2H), 8.03 (m, 1H), 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 ethyl 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 (DMSO, 400 MHz) § 1.18 (t, 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, J = 1.8, 1H),
7.30(t,J=78,1H),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]".



7.30 (t, J =7.8 1H), 7.40 (t, J =7.8, 1 H, 7.70 (d, J =7.8, 1 H),
7.80 (d, J 7.8 Hz, 1 H); ES- Ms: 230 [M+H +. WD 03/ 082859 PCT/ EP03/ 03470
-9 f) (3-Benaysrszy- napht halen-1 -yl)-acetic acid ethyl estrer/EpoBexazyl oxy-1
- br ono- napht hal ene (5.64 g, 18.01 nmol) is dissolved under an atnosphere
of argon in dry DVF (100 m ). Tributyl.ggannanyl-acetic acid ethyl ester
(7.47 g, 19.81 mmol) is added, as well as

[ bis(tri-ortho-tolyl-phosphine)]palladium (I I) dichloride (2.83 g, 3.60
mmol ) and zinc(ll) brom de . The reaction mxture is
heat ed tb(aéﬁr@yliom na%“”??"*ﬁ'ﬂé’ﬂ%’&ﬂ??@ﬁ eﬁHYi? P |s diluted with Et OAc and
washed t3B&eryitiky-i-tibmbinaghtbaleRe (£.82¢K18.0X hirdel) Rdissollag uaemmdwo@pmm C

pur i1 el Sgp%ia&gm@éAﬁ%&tnqveﬁs%%evBec%ﬁf%%’%ﬁ gited ({47 gorof Frale ' °

resul ti ngadddd, asivell bs tra:brlthd:@lyﬂ pnosrpm*ne@lpa&,dnum(w)tdud}ﬂcﬁ@el(z 88 gl 3bom xt ur e

of EtOAc/1 for xture is extracted tw c

Et OAC. moéa%z'%@%e%ﬂ?é %%F\Q’O?Xz\gbﬁé"cﬁqw Euxtyeris hegied (%%kcw"'

extract egh, Jh@ﬁb&ﬂloﬁ‘hﬁhuf\éﬁ‘ig 8meaw&h<mme ahd Vaeked Wice wmuﬂm@d brirfe (@HER f i ed by

FCC (hexane/ Et OAc 100;0 to 97;3 to 95:5 to 93; 7%@ 90: 10 Jo i eld
r{esojvent e gpﬁvi

the t.t%a@e%amaom@nemma@mfsa adavesNg: Ip rom

411 10 (g,tzeiresudhea?s ified FC(’ﬂ(hbi(alﬁé’EtCﬁ&&m@O &591525’&6)95 5t0250:10). Te = 0 H_z,
ES!_DNB 39let[r|gr,q1|] still cog}alrgnégrh ﬁﬁlqwg? ig St"B‘?Q)W[?F?'réﬁdeéﬁ &rgtOAcM N NagH (200 ’
4- Brom?ﬂ?@ﬁﬁh\ah’ﬂ@nﬁxtgfre |é5x9acﬂed mcélwnrﬁrmMc rme@bﬁ@QJewaﬁ arfic awrslaw (50 m)
under an at m)sghere ﬁ%&' um h h@@ §9 of a 609 osus ensi on

i n i neM@shed fwiceyih (ba2: 96‘?53 U’”? SQwand A ‘WPY?@F’E heresidipy ed at
50 C f ofis gurlliedytFeIC (R xsmttcm: 1063 97: @ﬁﬂgsfb tcbg'@mtalgz(aao@m to yiel@&hed,

29. 14 mmpl ) and tet rabut éEMammn um odi de ar e added.

After 1dincampond 1A B oMBEn A0 WA & 11 B ik 7 ek 41Dt 0 =Th2 ol wt 1 on
is  washeq 4y ¢ o) té12§€éﬂzﬂy0;r@1ew pated Har ngm(zha(ﬁk spifl7.65 18 d)= 6.818,

conbi ned organi ¢ | ayers 'are dried over he solvent is renoved, and
t he resildle”-B4 (FudiFT-24zIHEES- M@hé&%ﬂéﬂﬂt OAc 100:0 to 95:5 to 90:10) to
yield the title conmpound. 1H NVR (CDCI 3, 400 M1z) 6 5.22 (s, 2H), 7.25 (d,
J = 1.5 9iB;Benzyipxy-v-brene-pepithglene 64 (d. J = 2.4, 1 H), 7.75 (d, J = 7.8,
1H, 841I§ro(TQ>-nabhthaYer132 oﬂ(5|'(|)g, @Wmoﬁl@dk%@lﬂd“ in dBY DMH (50\WhiNGnder@redur e of

exanpl e 20, the conpounds formula I' wherein Ris a residue of formula
(b), as ai"ﬁ@ﬁ*&‘@f%@f araowéﬂdémzhw@edg%maﬁ A9 sygpepsion in mineral oil, 592 mg,

24.65 mmol) is added and the mixture is stirred at 50 °C for 1 h. After re-cooling to RT,
benzyl bromide (3.46 ml, 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,SQ,, the solvent is removed, and the residue is purified by FCC
(hexane/EtOAc 100:0 to 95:5 to 90:10) to yield the title compound. 'H NMR (CDCls, 400
MHz) 6 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 | wherein R is a residue of
formula (b), as indicated in Table 2 may be obtained.

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




Exanple R4 Ra M S. Data 21 3-R-nethyl-piperazin-1 -yl CH3 M# 452 22
-(4,7-diaza-spiro[2.5]oct-7-yl) CH3 M+ 464 23

-(4,7-di awe-p8188% 2. 5] oct-7-yl ) H M+ 450 WO 03/ 082859 PCPCER®PB3/08470 - 10
24 3-R-net hyl - pi perazin-1-yl H M# 438 25 3-S-net hyl - pi perazin-1-yl CH3
MH+ 452 26 3- S-net hyl - pi perazin-1-yl _{H M+ 438 27

4-met hyl - 3- S-net hyl - pi perazin-1-yl CH3 MH+ 466 28

4-met hyl - 3- S-net hyl - pi perazin-1-yl H M+ 452 By follow ng the procedure as
di scl ospd—above gr in Exanple 56 in WQ2/3856 but—using the appropriate
startinp2dnat eri al|S-FiRethYRRAIAERTf forlfila | |WIdrd3% Ris a residue of

formul af$€), as I@S_Qﬁétﬁﬂ rdﬂfﬁlhglld DeTeMy mey g @b ai hed. TABLE 3 Ex. R14
R15 R16tRa Rh M $ Mﬁlﬂb -net hyll-pi perazin-1-yl) d CH3 HH

MH+437 |29 -(4-ntt31§1m?3hqﬂémezaw-1 W) BHH H (M43 | 31
- (4- et (yp=pi perctmrﬁbmyrsts)neﬁyn piwézm,rn l 283 Mw 466
-(4-nmetpyl-pipergzin-1-yl) Br H CH3 %483
- (4- et 98 - pi percLz“r'FP-‘"IL%FFe@F'B'PHaZI"I‘ H" +Hl57 C;MH(QS%Et hy| - pi perazin-1-yl)
CF3 H CH3—tHwH47+—35—S-Rmethyt=pip zZimI=y—CE—C€H3 H H M+437 36

-(4,7-diaza-spiro[2.5]oct-7-yl) d CH3 HH M+H449 37 1-piperazinyl d CH3
H H M+Bg3ollosthgtthemrdneidu & distldsed-ghiope prini Exayriplech6 OHY 002138661481 UsiBg

3- R- et '

3R ot hyfE b L8RS Thers ool bl MHATHundin Rs aresiuecr, 4 11
CH3 H Hfdviubl(4), as2ndcegedrint Tatlle fibplowapanbe oteined. CH3 H H MH+437 43

4- met hyl - pi perazin-1-yl d CH3 H CH2-CH2-CH3 M+ 479 44

3- CH2F- pi perazin-1-yl d CH3 H H MHHTABE3

Ex. Ria Ris Rie Ra Rp M.S. Data
in4 ind

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-yl) Br CHj,3 H H MH* 483
32 -(4-methyl-piperazin-1-yl) Br H CH; [H MH* 483
33 -(4-methyl-piperazin-1-yi) CF |H H H MH" 457
34 -(4-methyl-piperazin-1-yl) CF; |H CH; |H MH* 471
35 3-R-methyl-piperazin-1-yl Cl CHs H H MH* 437
36 -(4,7-diaza-spirof2.5)oct-7-yl) Cl CH, H H MH" 449
37 1-piperazinyl Cl CH,3 H H MH* 423
38 4-methyl-3-R-methyl-piperazin-yl Cl CHs H H MH* 451
39 3-R-methoxyethyl-piperazin-1-yl Cl CH, H H MH* 481
40 | 3-R-ethyl-piperazin-1-yl Cl CH; H H MH* 451
41 3-R-benzyl-piperazin-1-yl Cl CH; H H MH*514
42 3-S-methyl-piperazin-1-yl Ci CH; H H MH* 437
43 | 4-methyl-piperazin-1-yl Cl CHs H CHzCHxCHs | MH* 479
44 3-CHF-piperazin-1-yl Cl CHs H H MH* 453
45 4-methyl-piperazin-1-yl Cl CH,3 H F MH* 455
46 4-methyl-piperazin-1-yl Cl CHs H CH(CH3), | MH* 479
47 | 4-methyl-piperazin-1-yl Cl CH; H Cl MH* 471
48 | 4-methyl-piperazin-1-yl Ci CH, H OCHj, MH* 467
49 | 4-methyl-piperazin-1-yl Cl CH, H CH, MH* 451
50 4-methyl-piperazin-1-yl Cl CHs H CH,-CH; | MH* 465




45 4-net hyl -pi perazin-1 -yl d CH3 HF M# 455 46 4-nethyl -pi perazin-1-yl

G CH3 HCH(CH3)2 M+ 479 47 4-nethyl -pi perazin-1-yl d CH3 HO M+ 471

48 4- et hyb-opiogmsazi n-1-yl G CH3 H OCH3 M+ 467 49 4- nerhyiepps/parazi n-1

-yl d CH3 H CH3 M+ 451 50 4-nmethyl -piperazin-1-yl O CH3 H CH2- CH3 M+

465 WD 03/ 082859 PCT/ EP03/03470 -11 5}44-nethyl-piperazin-1-yl CF3 H H

CH2- CH3 MM85 52 4-nethyl -pi perazin-1-yl CF3 HH CH3 M+ 471 53

4- et hyl - pi perazin-1-yl F HH H M# 407 54 4-nethyl-piperazin-1-yl F HH

CH3 M+ 421 55 _4- et hyl -‘pi ppr;ni n-1 -vl E HH CH2-CH3 M} 435 R+R

4- et hy [ 5pi pkfmethy-pinefazitalp. oz H €Fe (Wi 449 Hs7 |LheCHy | { MBef8si h- 1

) OO alhdihgdtaan 13F - MeT VEEDT AT a1 TR V1T GO O 477 P

M+ 463 59 4 nlneralnl yl C HH M 421 60

4- et hy|| 5Bi | p«nﬂﬁfﬁthy'@lgﬁfam-dﬂk H CH3 I\EI+ 438 61 [Hnet|Hyl - pi per| AT y| F
[

CH3 H ClHgZCHB 1 oW g [rEe prgcedur(ey as OYCLI BY 1020 of in
Exanpl e %3 ﬁY@%h 3’7"3‘%@’1 but usin F e”aoor g-l’ll at fab%{:artl ng ma%lfeiri |

t he com)ﬁﬁnd>40f|ethyi1prnﬂrazlm 1\Mhere| n lFs a Hesi dH of Ghir-Gids a |(MP', 435
I ndi cat 1 91 A— LTIRY 423 be LAE %‘W‘E_FW
Data 62 ‘5@ #ﬁﬁﬁﬁwfﬁ’b‘% é‘er'i'glzlyrlu 1-vyl NI—I+4§2H§\ EJFS R- mé’thvl - i p%r%m n{ 1-vyl
H M—|+4385764 8-rhethytipiperazin el azi n- 1-yIF CHEHAGH4HH 65 H MH* 435
4- benzyl { 1 ||| —H- IVII 66—4=—bet 'I_ i Pet§ kY MH-52G 67
1- pi per a_??ny ”@@ﬁmﬂp § 1- pi per%m nWHZIEI:Hf\/I-H 24 MH% 6@)."-' 463
3-[3- (44 69D aaan@tpylrpq{e?aiir}mqn 7-yl) -iBoqui®id) i n-|H yl ][-Ht- ( 7- met hgH*-421

H i ndol 13 \L nrrole-2 5 dionhe
ol e R ez F |CH, |H |CH, MH" 435
61 4-methyl-piperazin-1-yl F CH; H CH,-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 Ra M.S. Data
62 3-S-methyl-piperazin-1-yl CHg3 MH* 452
63 3-R-methyl-piperazin-1-yl H MH* 438
64 3-R-methyl-piperazin-1-yl CHs | MH* 452
65 4-benzyl-1-piperazinyl H MH*514
66 4-benzyl-1-piperazinyl CH3 MH* 528
67 1-piperazinyl CH; MH* 438
68 1-piperazinyl H MH* 424

Example 69: 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




H g N O W 03/082859 PCT/ EP03/03470 -12

2-[3-(4,7-Di aza-spiro[ 2. 5] oct-7-yl)-isoquinolin-1-yl]-acetam de (4.95 g,
16. 70 mmowp oamns286¥- Met hyl -1 H- i ndol - 3-yl ) - oxo-aceti c aci ecratPoyb34est er
(5.44 g, 25.05 mmol ) are azeotroped twice wth dry THF. Dry THF (100 m)
I's then added, and under an atnosphereqpf. argon K&k Bu (1.0 Min THE, 50
m, 50 mmol) is added dropw se during 20 mn. After an additional 90 mn,
TLC anal ysi s indicates conpl ete conversion of starting materials. The

ontt nod-BraBea Soindte sk Y aflih oy N-Soehd Ak 1ok 8, 36 2l Pl o
(léatzz IC<:I (23;Métaydhw)wgold{-ylwx@meftudmﬁﬁég > :r@hebtero(émaeg)gtzzs?mdt Omol?lalre gzm:{obem tvkzi?eh ECC
E itle c%ﬁ%i&g{nﬁ%ﬁ*? 21 @o’ﬁ'ﬁ& \?‘38 apgec?,t gé’@@? ?réa@éﬂsphﬁﬂ? Oi@%ﬂ%'r{g) i on of
a & O—V(AOCNHwB"DlHEtEbODml SOMMMﬁldmdréb}gsé/&lzr)ng&wmﬂﬁA{teﬂﬁlﬁiaddﬁl’onaﬂgdﬂ}mn % H;39
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2-[3-(4,7-Diaza-spiro[2.5]oct-7-yl)-isoquinolin-1-yl}-acetamide used as starting material may

be prepared as follows:

a) 2-[3-(4-Benzyl-4,7-diaza-spiro[2.5]oct-7-yl)-isoquinolin-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) § 0.46 — 0.52 (m, 4H), 2.88 (t,
J =55, 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+H]".
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(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) § 0.58 — 0.61 (m, 2H), 0.70 - 0.73 (m, 2H), 1.18 (t, J = 8.8, 3H), 2.98 (t, 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]".

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 mmol) are dissolved in dry
toluene (150 mi). After cooling to —78 °C, n-BuLi (79 ml 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 Pd,(dba); (1.39 g, 1.51
mmol) and (2'-Dicyclohexylphosphanyl-biphenyl-2-yl)-dimethyl-amine (1.25 g, 3.18 mmol).
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I
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d) (3-Chloro-isoquinolin-1-yl)-acetic acid ethyl ester
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is perforned in a 96-wel |
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sul fate,

inhi tin@%r@’g&'ﬂgﬁ’ %3 T-c;Le?ls I(\)/Ir @y-ggkines, 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.

1.

In vitro

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 ul of the test compound and 15 pl of a

mix solution that contains 200 ug/ml protamine sulfate, 10 mM Mg(NQO3),, 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 pl of 0.5 M Na_EDTA, pH 7.4. 50 ul of mixture are pipetted onto a pre-wetted

phosphocellulose paper (Whatmann 3698-915) under gentle pressure. Non-incorporated
ATP is washed away with 100 pl bi-dist H,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 ul/well of Microscint-O (Packard 6013611) before



(Boehringer 519987) and 3750 Bg of 33P-ATP (Hartmann Anal ytic SFC301, 11
OrBg/mmmol ) in 20 mM Tris-buffer pH 7.4 + 0. 1% BSA. |ncubation is perfornmed
for 15 mwoaB/H®B® in a mcrotiterplate shaking i ncubat or PCBIEPOZBI70
Scientific Instrunents). Reaction is stopped by adding 10 Al of 0.5 M
Na2EDTA, pH 7.4. 50 Al of nixture are-pPpetted onto a pre-wetted

phosphocel | ul ose paper (Wat mann 3698-915) under gentle pressure.

Non-i ncorporated ATP is washed away with 100 Al bi-dist H2O The paper is
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69 inhibit PK is assay with a 12.1 n respectively.

5. Prot & 9 s PACHE 435 PR et ire AR BRCAESSPBBVEYned from Oct br d
Bi onedi cal Research and is used under the assay conditions as descri bed
under Sekti EAARIMKIRAR e ASBAY hi s assay, conpounds of formula | inhibit PKC

O with %H\é;ﬁ%cﬁmbﬂﬂaht MC&W&E%%&WKE#@W@ B?o?néd@éll ﬁ'e&éaraKgﬁd isuselihi s

assay with an 1G5 . Protein Kinase Assay Human reconbi nant
PKCD1 wa@d@bmauase%v ¢crndwp®<aa.>ﬂascaib@ﬁyaﬁ%faﬁecmédr@bpvankﬂ this agsa comnq'emdSt he

assay cC

compounds rkRREnfE ERESY WRFE (R L IR CorPauheoE R Blp 4 inkBle pRES
Exarrplettﬁsaism\mftww48thh|s assay with an 1 C50 of 19. 6 nl\/l 5
Protein Kinase Co Assay Human reconbi nant PKCB was obtai ned from Oxford

Bi onedi ¢al RrstearkKinase@B1 4ssayed under the assay conditions as described

under Section A. 1, abov t nds ornmul a i nhi,bit PKC
0" {0 HirhdlsconbRamEechlutn gBisheRom RS ER ikl nbaeled fhd iPad "L oy
W t h an unddfthefas@4y ¢tMditions as described under Section A.1 above. In this assay, compounds

of formula | inhibit PKC 0 with an ICsp < 1 uM. Compound of Example 33 inhibits PKCB1 in
this assay with an ICs, of 19.6 nM.

5. Protein Kinase Cd 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 6 with an 1Cs, < 1 uM. Compound of Example 29 inhibits PKCS in this
assay with an IC5, of 20 nM.

6. Protein Kinase Ce Assay

Human recombinant PKCe was obtained from Oxford Biomedicai Research and is used
under the assay conditions as described under Section A.1 above. In this assay, compounds
of formula | inhibit PKC 6 with an 1Cs, < 1 uM. Compound of Example 69 inhibits PKCe in this
assay with an |1Cs, 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 |



6. Protein Kinase CE Assay Human reconbi nant PKCE was obtai ned from Oxford
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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 uM 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 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 ul per well luciferase reaction buffer containing 20 mM Tricine, 1.07

mM (MgCO3)sMg(OH).x5H,0, 2.67 mM MgSO,, 0.1 mM EDTA, 33.3 mM DTT, 270 uM

coenzyme A, 470 uM luciferin (Chemie Brunschwig AG), 530 uM ATP, pH 7.8. Lag time is

0.5 seconds, total measuring time is 1 or 2 seconds. Low control values are light units from

anti-T cell receptor- or PMA-stimulated cells, high controls are from anti-T cell receptor/anti-
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In this assay, Compound of Example 29 has an ICs, of 28 nM. Compounds of formula | also

exhibit ICso 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(PO,)YR-
OH ; Q. M. Wang et al., J. Biol. Chem. 269, 14566-14574, 1994), [y-PJATP (1uCi) and 2ul
of the compound to be tested in DMSO(various concentrations). 15ul of GSK-3p (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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washed thietdonearightpalmoranaadenyhethe 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.
Graft v. Host Model
Spleen cells (2x1 0’) 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 resulits 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
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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, 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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| or a phar e peuPYof aceqsproapd of @aw'atir%@@ﬁrchezltwalwqﬁiwaweusa't
preventing gerddfeating acute or chronic transplant rejection or T-cell

medi at ed i nfl ammatory or autoi mune di seases, e.g. as indicated above, in a

subj ect 2. A compound of formula I, 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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microtubule active agents, alkylating agents, histone deacetylase inhibitors, farnesyl
transferase inhibitors, 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-
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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-



Compounds of fornula | may al so be adm nistered together with an
antiproliferative drug, e.g. a chenotherapeutic drug, e.g. as used in
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drug, €9 r@glalldalaggyrggeggdg gonjunction 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 immunosuppressant,
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.



6. A therapeutic conbination, e.g. a kit, conprising a) an inhibitor of
GSK-30, PKC or of T-cell activation and proliferation, e.g. a conpound of
formul a Iwon3fsms formor in pharnmaceutically accept abl eprsalfros/aasm and b)
at | east one second agent selected from an inmunosuppressant,

i mmunonodul atory, anti-inflanmatory, aB#iproliferative and anti-diabetic
drug. Conponent a) and conponent b) may be used concomitantly or in
sequence. The kit may conprise instructions for its adm nistration. Were
an i nhi hitopsof GSK-3(3, PKC or of T-cell activation and proliferation,

e.g. a compound of fornmula I, is admnistered in conjunction wth other

i nmunosuppr essi ve/ i nmunono- dul atory, anti-inflamuatory, anti proliferative
or anti-diabetic therapy, e.g. for preventing or treating acute or chronic
graft rdjedtooawodnd phioradadt ory or aut oi mune di sorders as herei nabove
speci fied, dosages of the co-adm ni stered i munosuppressant,

i mmunonodul atory, anti-inflammtory, antiproliferative or anti-diabetic
conmpound wi Il of course vary depedﬁing on the type of co-drug enpl oyed,
e.g. whether it is a steroid or osporine, on the specific drug

enpl oyed, on the condition being pre@tedand sd forth. Conpounds of
formula | have an interesting p "rnacavﬂﬂ;;'c profile and interesting in
vitro and in vivo activities. W 03083854 PCT/ EP03/ 03470 -24- CLAIMS 1
A conpound of formulal H ONO Rlii% ¥ Ra wherein R is H CHS;

CH2- CH3; or isopropyl, Rb is H hal ogep; _6al koxy; or Cl1_6aikyl, and
either 1. Ris aradical of formula (a) R R3 R (a)

wherein

Rais H; CH;; CH»-CHgs; or isopropyl,

Ry is H; halogen; C,.¢alkoxy; or C,alkyl, and either
L R is a radical of formula (a)

" (a)
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;
Rz is ClI; Br; CF3; or CH3; and
Rs is H; CHjs; or CF;; Rz being other than CH; or Cl when R is H, R, is H or CH3, R, is
H and R, is 4-methyl-1-piperazinyl; or

wherein

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

. Ris aradical of formula (b)

R (b)

oct-7-yl; Ra being other than H or CHs when R4 is 4-methyl-1-piperazinyl; or
.  Ris aresidue of formula (c)



wherein R, is piperazin-1 -yl optionally substituted by CH3 in position 3
or 4; or 4,7-diaza-spiro [2.5] oct-7-yl; RZis d; Br; CF3; or CH3; and R3
is H CH3woms/0&839 R2 being other than CH3 or C when R3 iPETHPORB3476 H or
CH3, Rois Hand R is 4-methyl-1 -piperazinyl; or Il. Ris a radical of
formula (b) C6,,R4 (b) wherein R4 is-®pperazin-1-yl substituted in
positions 3 and/or 4 by CH3; or 4,7-diaza-spiro [2.5] oct-7-yl; R Dbeing
other than Hor CH3 when R4 is 4-nmethyl-1 -piperazinyl; or IIl. Ris a
residue of formula (c) WO 03/082859 PCT/EP03/03470 -25 R1I5 R 6\ N N=~
R14 (c) wherein R14 is pi perazin-l-yheg.\‘r@nally substituted by CH3 in
position 3 and/or 4 or in position 3 [§ _ethyl, phenyl - Cl1- 4al kyl ,

Cl. 4al koxy- Cl1- 4al kyl or hal ogeno- Cl. 4al B§TS or 4, 7-diaza- spiro [2.5]
oct-7-yl; R15 is hal ogen; CF3i or CH3; RI15 fbeing other than CH3 when R16 is
CH3, Rais Hor ,CH3, Rois Hand R14 is 4-nethyl-1 -piperazinyl; and R16
is H CH3; CHz- MBSy CF3: R16 being other than H when R15 is O, Rais H
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of formula (Qhiro [2.5] oct-7-yl;
Ris is halogen; CF3; or CHj; Rys being other than CH; when Ryg is CHs, R, is H or

CHs;, Ry is H and Ry, is 4-methyl-1-piperazinyl; and
Rsg is H; CHgs; CH2-CHs; or CF3; Ry¢ being other than H when Rysis Cl, R, is H or
CHjs, Ry is H and Ry, is 4-methyl-1-piperazinyl; or

V. R is a radical of formula (d)

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

V. R is a radical of formula (e)

=N

P (e)

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

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

2. 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, 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 and 3-(1H-
indol-3-yl)-4-[2-(4-methyl-piperazin-1-yl)-5-trifluoromethyl-pyrimidin-4-yl]pyrrole-2,5-dione or
a salt thereof.

3. A process for the preparation of a compound of formula | according to claim 1, which
process comprises reacting a compound of formula Ii



C&R s (e) wherein RO is 4,7-diaza-spiro [2.5] oct-7-yl; or 1 -piperazinyl
substituted in position 3 by nethyl or ethyl and optionally in position 4
by met hylwoa/sessalt thereof. 2. A conpound according to ®@caiErodosie ch is
sel ected from 3-[5-chl or o- 6- net hyl - 2- (4-

met hyl - pi perazin-1-yl)-pyrimdin-4-yl}{2@-(1

H i ndol -3-yl ) -pyrrol e-2,5-dione, 3-[3-(4,7-diaza-
spiro[2.5]oct-7-yl)-isoquinolin-1 -yl]-4-(7-methyl-1

H i ndol -3-yl)-pyrrol e-2,5-di one and 3-(1lo H

I ndol - 3-yi ) -4-[2-(4-net hyl - pi perazi | )-5-trifluoronethyl-pyrimdin-4-yl
]pyrrole-2,5-dione or a salt thereof/. 3g-A process for the preparation of
a conmpound of forrmula | accord claim1l1, which process conprises
reacting a conpound of fornul WO Y3/ 082859 WLCT/ EP03/ 03470 -26 0 O of
N Rb Ra wherein Ra and Rb are efyned in claiml1l, wth a conmpound of
formula I'll R- CH2- CO- NH2 (kJ!) ratherein Ris as defined in claiml,
and, where required, converting the resulting conpound of formula I

obt ai ned i whereieR§ endiF, ore 2s deflnedfinelainot, vi ce versa, as appropriate. 4. A
conpound of, .fqr | toclaim1 or 2, in free formor in a
phar maceut %&‘&%%&éﬁ’é’bgt@g&%ﬁ'@gﬁt formfor use as a pharnmaceutical. 5. A
phar maceut i cal conposition cdipfiei @ aNidonmpourllof fornmula | according to
claim 1 o fmeeHtIfAY! Y acceptable salt thereof in association
with a pha%#éf:%&ﬁﬁ%gg%' ac@g%ﬁggre diluent or carrier therefor. 6. A
conpounandf wiere meduiret, conwertidg the tesulting compownd of fomula boktained réectalmyo

accept at%!s%lt @% br \;i&e\rlqu%’ afsoipprQp%a{er.‘ the preparation of a pharnaceuti cal
conposition for use In the

4. A compound of formula | according to claim 1 or 2, in free form or in a

pharmaceutically acceptable salt form for use as a pharmaceutical.

5. A pharmaceutical composition comprising a compound of formula | according to claim
1 or 2 or a pharmaceutically acceptable salt thereof in association with a pharmaceutically

acceptable diluent or carrier therefor.

6. A compound of formula | according to claim 1 or 2 or a pharmaceutically acceptable
salt thereof for use in the preparation of a pharmaceutical composition for use in the
treatment or preventioh of disorders or diseases mediated by T lymphocytes and/or PKC or

GSK-3B.

7. A compound of formula | according to claim 1 or 2 or a pharmaceutically acceptable salt
thereof for use in combination with an immunosuppressant, immunomodulatory, anti-

inflammatory, antiproliferative or anti-diabetic drug.

8. A combination comprising a) a compound of formula | in free form or in pharma-
ceutically acceptable salt form, and b) at least one second agent selected from an
immunosuppressant, immunomodulatory, anti-inflammatory, antiproliferative and anti-

diabetic drug.

9. A method for preventing or treating disorders or diseases mediated by T lymphocytes
and/or PKC or GSK-38 in a subject in need of such treatment, which method comprises
administering to said subject an effective amount of a compound of formula | according to
claim 1 or 2 or a pharmaceutically acceptable salt thereof.



treatment or prevention of disorders or diseases nediated by T | ynphocytes
and/ or PKC or GSK-3(3. 7. A conpound of fornmula | according to claim1l or
2 or a phaomamesss cal |y acceptable salt thereof for use iPCTEPORDIIGE I ON

Wi th an i mmunosuppressant, inmmunonodul atory, anti- inflamuatory,
antiproliferative or anti-diabetic drug7-8. A conbination conprising a) a
conpound of fornmula | in free formor in pharma- ceutically acceptable salt

form and b) at | east one second agent selected froman | nmunosuppressant,
| Tmunomggul Alrféthod g&zdraihg;id AR RbMpri@RG cBlaliristfaabh ¥8ncdshaRlly or indi abeti c
drug. 9. A nethod for préventing or treating disorders or diseases nedi ated
by T | ynphoggauesce ghathsrapsutically effertivoameury ok asp@peundofifespulad insfigenform
treatment, wﬂh?ﬁaﬁﬁs&faﬁca HREERe saf B 8h& hsBEordrag sdostehdes Shid@Bcond
effective anmount of a conpound of fornmula | according”™to claim1l or 2 or a
phar maceut i dalglspubgiasegbeing an yamunesiRPERFsantWmmaen oyCantEpfamoxdory, - 27
10. A net hogdnaeGRe Aol MhiiciadddlicYrG@MPr | Sing co-adm ni stration
concomtantly or 1n sequence of a tTherapeutically effective anobunt of a
compound of formula I in free form or in pharmaceutically acceptable salt
form and a second drug substance, said second drug substance being an

i munosuppressant, i mmunonodul atory, anti-inflammtory, antiproliferative
or anti-diabetic drug.



