WO 03/ 066613 PCT/ EPO3/ 01188 N-phenyl - 2-pyri m di ne-am ne derivatives The
present invention provides novel am des, a process for preparing these

am des anwotlbmesouse of these am des. In particular, the prez@pPos/Hnsenti on
provi des novel am des of formulal RI RS RBR3 R7T P-NRI 2s OR
wherein one of the radicals Rl, R2, R3, R4 and R5 is a) a radical selected
fromthe group consisting of |ower alkyl, am no; nono- or di-I|ower

al kyl am no; | ower al kanoyl am no; | ower al koxy-carbonyl; and | ower al kyl
which is substituted by am no, nono- or di-|ower al kyI am no or | ower

al kanoy| &raheByl-2pyrismiding- %@%Q@Natﬂm%d or substituted radical selected from
the group consisting of benzylam no; benzoylam no; pyrrolidinyl;

pi peridyl; piperazinyl; piperazinyl-carbonyl phol i nyl

t hi onor pﬁ'@? prapent 'QY@FWB\E@QV'%SIQHV‘?E@B@?N%P@&ewfobéfﬁpﬁr'ﬁﬁrihﬁﬁe aideogndivieno,
hal ogeneyge gthéSY Afligay¥! . piperidyl, piperazinyl, e.g.

4- et hyl - pi perazi nyl - thlonnrphollnyl or nDrphoIinyI, the substituents
of said substituted radical bei ng selected fromthe group consisting of
cyano; | n al kyl;

trifl uorg'vrr% c’i‘{la{?}’iherﬂﬂ é(é%fngﬁé]%rgtfb I@g@.@% 'zés{'t?gérﬂd?éegfjfﬁt %%)!y, | ower al koxy;

| oner al kanoyl oxy; free, al ky ated or acylated am no; nono- or di-|ower

al kyl am no; | ovey al kanogl.a , _tmenpzoyl am no; free or esterified carboxy;
, and and the other four radicals are

R+ NCY aRQ ower al kyl; hydroxy- or am no-substituted
| ower al kyl; trij+ubronetlfyl ; Yire&: et her|f| ed or esterified hydroxy; |ower
al koxy; | ower anoyl oxXyD frae al kyl ated or acyl ated am no; nono- or

di -1 ower al kyl'afri no; |ower al kanoyl am no; benzoyl am no; free or esterified
car boxy; wh&wgy al koxycarbonyl and hal ogen; or

I ndependent IRy,

one of the radicals R4, R, Rs, Rs and Rs is

a) a radical selected from the group consisting of lower alkyl, amino; mono- or di-lower
alkylamino; lower alkanoylamino; lower alkoxy-carbonyl; and lower alkyl which is
substituted by amino, mono- or di-lower alkylamino or lower alkanoylamino, or

b) an unsubstituted or substituted radical selected from the group consisting of benzylamino;
benzoylamino; pyrrolidinyl; piperidyl; piperazinyl; piperazinyl-carbonyl; morpholinyl,
thiomorpholinyl; and lower alkyl substituted by benzylamino, benzoylamino, halogene,
pyrrolidinyl, piperidyl, piperazinyl, e.g. 4-methyl-piperazinyl-, thiomorpholinyl, or
morpholinyl, the substituents of said substituted radical being selected from the group
consisting of cyano; lower alkyl; hydroxy- or amino-substituted lower alkyl; trifluoromethyl;
free, etherified or esterified hydroxy; lower alkoxy; lower alkanoyloxy; free, alkylated or
acylated amino; mono- or di-lower alkylarﬁino; lower alkanoylamino; benzoylamino; free or
esterified carboxy; lower alkoxycarbonyl and halogen, and

and the other four radicals are independently hydrogen, cyano; lower alkyl; hydroxy- or

amino-substituted lower alkyl; trifluoromethyl; free, etherified or esterified hydroxy; lower

alkoxy; lower alkanoyloxy; free, alkylated or acylated amino; mono- or di-lower alkylamino;

lower alkanoylamino; benzoylamino; free or esterified carboxy; lower alkoxycarbonyl and

halogen;

or
Ri and Ry, R; and Rs;, R; and R,, or Ry and Rs together are a substituted or unsubstituted
alkylene radical having 4 carbon atoms, the substituents preferably being selected from



R, and R2, R2 and R3, R3 and R4, or R4 and R5 together are a substituted or
unsubstituted al kyl ene radical having 4 carbon atons, the substituents

pr ef er ablwolmioeg1zel ect ed from WO 03/ 066613 PCT/ EPO3/ 0118 CTAPOZYHBD,
unsubstituted or hydroxy-, am no- or 4-nethyl-piperazinyl-substituted | ower
al kyl, such as especially nethyl, tri f_bu_ororret hyl, free, etherified or
esterified hydroxy, free, alkylated or~acylated am no and free or
esterified carboxy; and the other three radicals are independently

hydr ogen, cyano; |ower al kyl; hydroxy- or am no-substituted |ower alkyl;
trifl uor oyanchnsubstitwied earhbydrexyedaminoe s ed-nTetiedtpipptaziwisubstivied laveacoxdigyl,

| oner al YV OX Y o fitie e y cylat ek Boiazsd, O

al kyl am %g&{) %So%?eéél arr?gy dn#rﬂg;&% enhgg T%.?ﬁ %g}eﬁp%@ébrorlg&g@fg%o?ihy g'lgéy ’c\(f;@%’oxy;
| oner al Rikylatest r@aeylatesiaiming and ffea or asldriasecaghoxyhe radicals R6, R7 and R8 is

o oat s 2D dne Kifer el (it bt ey Aipat "anoBtlet A HIFOA S, |
benzyl ommyiteesnistitubed dovesal alkybr trifugromethyl; drem, tétberdied. orCestpuifiett bydsoxy; dower a |
T2, O, BRORE BB TURIn A rod HATLY abvaLAIES I 1 G A

salt. SucC exanpl e,”as "aci

pr ef er abloyerni allkanoylgming kenzoylamingafriee cicésderjfiedr ecarbexymiawerdalkofycébonyll and  or
IV with ﬁap)g%lj‘,c nitrogen atom especially the pharnaceutically acceptable
salts. Surtadbl’e inorganic acids are, for exanple, halogen acids, such as

hydr ochl end mnacofdthesiadicalsi Bs, a8 dnd dis ipHwiqgeny iNHa Qb NBIG(OaGFs NHGEHCH,
acids ar X i | I .G 0 I '

aci ds, foF_l 6{5()@@7%6% aceﬁec&gé'ib , répdjc(:)aﬂ)s?%%f%E#@enﬁx&h&ﬁ&ggna@i\@? ag(ggne{ﬁ%?rc
aci d, doflecrinatectallyg] nzglorepbeny; acid, | actic acid, fumaric acid, succinic
acid, adipic acid, pinelic acid, suberic acid, azelaic acid, malic acid,
tartaric acid, citric acid, amno acids, such as glutamc acid or aspartic
aci d, nabeasalhor dystahfpinheresfl ei ¢ aci d, net hyl mal ei ¢ aci d,

cycl ohexanecar boxyli c acid, adamant anecarboxylic acid, benzoic acid,
oxalic acid, salicylic acid, 4-amnosalicylic acid, phthalic acid,

phenyl ac €ompoatdsi,of Marmidé i Ic meyi be inithedie efcadsalimetdiienbly arpharmaceutically

et hane-s ' d, 2- hydroxyet hanesul fonic acid, ethane-1,2-disulfonic
aci d, be%é%%ﬁ%ﬁ?g%%ic acid, 2- naphthal enesul fonic acid,
1, 5- napht hal ene-di sul fonic acid, 2-, 3- or 4-nethyl benzenesul fonic

Such salts are formed, for example, as acid addition salts, preferably with organic or
inorganic acids, from compounds of formula | or IV with a basic nitrogen atom, especially the
pharmaceutically acceptable salts. Suitable inorganic acids are, for example, halogen acids,
such as hydrochloric acid, sulfuric acid, or phosphoric acid. Suitable organic acids are, for
example, carboxylic, phosphonic, sulfonic or sulfamic acids, for example acetic acid,
propionic acid, octanoic acid, decanoic acid, dodecanoic acid, glycolic acid, lactic acid,
fumaric acid, succinic acid, adipic acid, pimelic acid, suberic acid, azelaic acid, malic acid,
tartaric acid, citric acid, amino acids, such as glutamic acid or aspartic acid, maleic acid,
hydroxymaleic acid, methylmaleic acid, cyclohexanecarboxylic acid, adamantanecarboxylic
acid, benzoic acid, oxalic acid, salicylic acid, 4-aminosalicylic acid, phthalic acid,
phenylacetic acid, mandelic acid, cinnamic acid, methane- or ethane-sulfonic acid, 2-
hydroxyethanesulfonic acid, ethane-1,2-disulfonic acid, benzenesulfonic acid, 2-
naphthalenesulfonic acid, 1,5-naphthalene-disulfonic acid, 2-, 3- or 4-methylbenzenesulfonic
acid, methylsulfuric acid, ethylsulfuric acid, dodecylsulfuric acid, N-cyclohexylsulfamic acid,
N-methyl-, N-ethyl- or N-propyl-sulfamic acid, or other organic protonic acids, such as
ascorbic acid.



acid, nethylsulfuric acid, ethylsulfuric acid, dodecylsulfuric acid,

N-cycl ohexyl sul famc acid, Nnethyl-, Nethyl- or N propyl-sulfamc acid,
or ot her wogans@1pr ot oni ¢ aci ds, such as ascorbic acid. WOTERNDGAEL 3

PCT/ EPO3/ 01188 -3 For isolation or purification purposes it is also
possible to use pharmaceutically unaccepfable salts, for exanple picrates
or perchlorates. For therapeutic use, only pharmaceutically acceptable
salts or free conpounds are enpl oyed (where applicable in the form of
pharmaceutical preparations), and these are therefore preferred. Preferred
sal t s of Fpoispiation pr puifigation rurperes itis alsodessiniedg luse phanmaseutically unacceptable
trifluor t t tion
denot o5 P (o SamBr bRt or seFHpratth (trinerdfoRE1R8, Sy lirincRBRS

i ncl udi ngcmpé@himaitsmrdrm cqm@uedabneyemmmd (w@ereaaWbablerhetheéonn ol ower
fluorina e ion denotes radicals
havi ng hﬁ%n?’elcléﬁdpal WEIIPBG&OBQ aﬁ%re %rgg #Qléo@%@éﬁgﬁ%&l ncl udi ng 4 carbon

at ons, preferably met hyl or ethyl, whi ch are substituted by fluorine such
as nono, f azinyl"

o onC; pefid %5'%%3*‘*%?’"@'%3%5” 'ﬁcf)éni’ 6 fibolre ackiio | tﬁﬁmr?%g?agéu nyl or
N- I ower al kyl - pi perazi nyl such as 4-net hyI pi perazi nyl -. Hal ogen is

especi al ' " r - odi S ' : rj_n

chl ori nelTKe tL} r I(?%Breméﬂhﬁé' eﬁcogé %ﬁltﬁig a)P)%h?ésthr e é);[ a Daf;ﬁ: ‘1ag§wh¥v"té¢ E’gx{f/). find
Esteri fi egludingr % pyefesably e torauiol lmlmm dxarbopstems,fureférdbly mathyt qraaiiy.
carboxylic acid, such as a |l ower al kanoic acid, or a mneral acid, such as
a hydrohalic acid, for exanple | ower al kanoyl oxy or especially hal ogen,
such as Thedkrmelovwrdivoriated alikgl aithial thg sédpecsfithie applicatibo denates radicalsladhg

amno is I . r
2yt arm 1B, S andERa 7. BTl U @RsPnel] £ 5BEh HGRL el Moy
al kanoyl athyh ehiph arbenlzsi;tmtadbmﬂuoriftet&elchfabeﬂabrtoadbmt;'rfllioso-rﬁetﬂnyl dnﬁa,lqnbethyl ower
al koxycar bonyl, such as nethoxycarbonyl. Preferably, R3 is | ower alkyl
substituted by benzyl am no, benzoyl am no, hal ogene, pyrrolidinyl,

![oihper i dy[The perpefpiarazinyl” witigin tide sexpeydf-this p\ppﬁueitiny![dfa?otfs (;Jnemt(pjs!ﬁnﬁ?mgibgrazinyl
|onDrp [ §HB§ n stituted radical being
sel ect ed Mﬁw ralkyl}; %{) C néﬁzégt%f‘sn%ﬁwomyv@ﬁhéz@g&m PCT/ EPO3/ 01188

Halogen is especially fluorine, chlorine, bromine, or iodine, especially fluorine, chlorine, or

bromine.

Etherified hydroxy is preferably lower alkoxy. Esterified hydroxy is preferably hydroxy
esterified by an organic carboxylic acid, such as a lower alkanoic acid, or a mineral acid,
such as a hydrohalic acid, for example lower alkanoyloxy or especially halogen, such as
iodine, bromine or especially fluorine or chlorine.

Alkylated amino is, for example, lower alkylamino, such as methylamino, or di-lower
alkylamino, such as dimethylamino. Acylated amino is, for example, lower alkanoylamino or
benzoylamino.

Esterified carboxy is, for example, lower alkoxycarbonyl, such as methoxycarbony!.
Preferably, R; is lower alkyl substituted by benzylamino, benzoylamino, halogene,

pyrrolidinyl, piperidyl, piperazinyl, e.g. 4-methyl-piperazinyl-, or morpholinyl, thiomorpholinyl ,
the substituents of said substituted radical being selected from the group consisting of



-4 cyano; |ower alkyl; hydroxy- or am no-substituted | ower alkyl;

trifluoromethyl; free, etherified or esterified hydroxy; |ower al koxy;

| ower al kapaglooscys free, al kylated or acyl ated am no; noRGI/EPO3/0i188 ower

al kyl am no; | ower al kanoyl am no; benzoylam no; free or esterified carboxy;

| ower al koxycarbonyl and hal ogen. Preferably, R3 is |ower alkyl substituted

by pyrrolidinyl, piperidyl, piperazinyl, e.g. 4-methyl- piperazinyl-, or

nmor phol i nyl, thionorpholinyl, the substituents of said substituted radical

being selected fromthe group consisting of |ower alkyl; hydroxy- or

am no- suéyanpt lowed alkybbydrakkyar; amipestubstitied lower allyl trifupromsthyh freRpgethedfied

hydr ogen : X0 A t nat | kyl

paiebel ?@?ﬂ@%‘*ﬁﬁ%‘?’ﬁﬁ IO\fH\r.grs %RE%HQ\?V%%H&(?H@QO)@E #ZB! Bl iatdd bt YGiABa £HHins,

( 4- met hymopbpasrdiciavwsy|ajkylaming| lower, alkarpylaraino; Eenzeyarrigoxires oiepterijied car®xy;s

hal ogen, HC( O CH3, NHC(NH)NH2, and R7 is nethyl.

Am des OIPWF%?%U aafdgﬁ%/a%g:a%rggyar ed by a process as depicted below R4 R7 R

RA RS RBR6E Ra 8 R5R3 ROOOR2R2 RL NH2 R ORL 11 11l 1 wherein R

to R8 ar f gned [ S | . a

Hovever, Pistady Be REIoREP My S Bied oy BORADY I piflbiy. Yo Pty

anm des, pipetziayl-, arongpboliyl, Sfiorhonpholinyl, lthe substituentsenfisaigssubstittiefifradicdl theingd

typi cal | i [ r L e ) .use

of st roriedelrbfdngd bR’ BRGsH Aot bRERAIGE WeloryPofemflb- BB OMbuad Blfer AR S

sodi um hydride or Gignard reagent. Thus there is a need for a nore

efficien Lt | HOCES i known. WO 03/066613 PCT/ EPO3/ 01188

-5 The p%reezéeﬁh@%p%r?%gﬁt%%&‘9@84}%5&2‘@%@% di rect conversion of unactivated

carboxylic acids or esters of compounds of fornula Il w th conpounds of

formul a am r f e C nder
lbtlelferéﬂ¥, %gsemﬁ\évgéalk@ sﬂyllu s ik or, ﬁ%ﬁ%ﬁé@ éIWI ¥uc91 ?sntﬁﬂﬁcé%%%g\glf

mld condition 'S e ary presénce of

Most preferably, R is (4-methyl-piperazinyl)-methyl, R,, Rs, R4, Rs and Rg are hydrogen, R is
halogen, NH,, NO,, NHC(O)CF3, NHC(O)CHs, NHC(NH)NH,, and R; is methyl.

Amides of formula | may be prepared by a process as depicted below:

R, R, o R,
RS Rs RG RB . 8 RS RS
+ —_— R7 H
Rgooc: i inz i C TT i R
R, NH, R{ 0] R,

wherein R, to Rg are as defined above and Ry is hydrogen, methyl, ethyl or aryl.

However, direct conversion of unactivated carboxylic acids or esters to amides, such as
compounds of formulall, with- amines is difficult and typically requires high reaction
temperature, e.g. of about 200°C, or use of strong bases, such as sodium methoxide,
sodium amide, n-butyl lithium, sodium hydride or Grignard reagent. Thus there is a need for
a more efficient amidation process as hitherto known.



1) a Lewis acid, 2) an aprotic organic solvent, and optionally 3) a base,
at a tenperature of between 20C and 80C, preferably at about 40C, for a
peri od ofwOlmawwmen 1 hour and 1 day, preferably 8 hours, pCefEPoabilgs under
i nert atnosphere, preferably at atnospheric pressure, and hydrol ysis of
the resulting product; or B) where R9 i_s5 hydrogen: in the presence of 1)
t hi onyl chloride, 2) an aprotic organic solvent, and optionally 3) a base,
at a tenperature of between 20C and 70C, preferably 45C, for a period of
between 1 hour and 1 day, preferably 6 hours, preferably under inert

at nospheilbe ppeashbAppliogntst havetfawbihat diregiraepyersien of Wnsctivates! garleeylic acids or

. e . ; . ‘
compound 1 o ol Ao BPIoARLILP B cobpOaRE Frorfls I'G SHERSLRAEd mer 1
f or mul a sudcesgfullhies eorRictes! undehiild cenditionsor aryl: in the presence of 1) a

Lew s aci [ r hc solvent, and optionally 3) a base at a
terrperatﬁ?‘évh%]ze %QQ?%@FIQ%@Q%%W&OQ preferably at about 40C, for a period

of bet weein thelpmsenadidf 1 day, preferably 8 hours, preferably under inert
at nospher e,1) EE\?/{s | y at atnospheric pressure, and the resulting product
I s hydrol yze%; or 'where R9 is hydrogen: in the presence of 1)
t hi onyl chl By anleprofiy organigmotvent; apd gatibnallyol vent, and optionally WO 03/ 066613
PCT/ EPO3/ 0%)1§§asé 6- 3) a base,

at a temperature of between 20°C and 80°C, preferably at about 40°C, for a period of

between 1 hour and 1 day, preferably 8 hours, preferably under inert atmosphere,

preferably at atmospheric pressure, and hydrolysis of the resulting product; or

B) where Ry is hydrogen:

in the presence of

1) thionylchloride,

2) an aprotic organic solvent, and optionally

3) a base,

at a temperature of between 20°C and 70°C, preferably 45°C, for a period of between 1

hour and 1 day, preferably 6 hours, preferably under inert atmosphere, preferably at

atmospheric pressure.

Thus, the present invention provides in another aspect processes for the preparation of a
compound of formula | by reacting compounds of formula Il with compounds of formula lli
A) where Ry is methyl, ethyl or aryl:
in the presence of
1) a Lewis acid,
2) an aprotic organic solvent, and optionally
3) a base
at a temperature of between 20°C and 80°C, preferably at about 40°C, for a period of
between 1 hour and 1 day, preferably 8 hours, preferably under inert atmosphere,
preferably at atmospheric pressure, and the resulting product is hydrolyzed; or
B) where Ry is hydrogen:
in the presence of
1) thionylchloride,
2) an aprotic organic solvent, and optionally



at a tenperature of between 20C and 70C, preferably 45C, for a period of
between 1 hour and 1 day, preferably 6 hours, preferably under inert

at nospherwo opedfees abl y at at nospheric pressure. Suitabl ePCaPe3/ensgls f or
process A) include Al (lower alkyl)3 (e.g. AlM3, AIEt3, Al (iBu)3), AC 3,
AlBr3, EtAICI2, MAICI 2, M2AI Cl, Et2Al and the correspondi ng

sesqui chlorides. Preferably, the Lewis atid is selected fromAICl 3,
EtAICI2 or Et2AICl, even nore preferably is AICI3. Typically, the Lew s
acid is present in an anount of 1 to 4 nole equivalents. In the case of
Al Me3, Al E33abane, Al (Bu)3, e.g. 2 to 3 nole equival ents, preferabl y about

2.5 nole i,val I CI 2
2150 PSR BN RG 4 108, BARE0AE B BRI
pref erabl y hbubahd Bday, preédrablpt8 yodrs) prajerablyquideslivert atraogpheps, gwreferably at
Thi onyl chI oride i referably present in process B) in an amount of 1.5 to
10 nol e l{ Q/%thﬁ?gresﬁﬁrgferabl y 1.5 nole equivalents. Suitable aprotic
organic soI vents for carryl ng out process A) and B) |ncI ude

t ol uene/ n trile ene e,..chl or n r e

ace;J oni t ell‘r%’lé% ?‘W égﬁor?assbgﬁnﬁﬁ'ﬁg“® @ﬁ‘gﬁ? Bélrt 6\? %ﬁ'@ésRﬁ:)& or

:3) is NI WBH;,I Bw(rt IgWéNCIayMaﬁAIGE EtJAICI ahdnthe cFyespthndmg egslsquublaond@r Prafeiabfytsh
n an al ternative n yen rovi des a pr.ocess. for e

or epar at 1 Las" BB aRlscrebH Forlr AR BB EERIT St e AR E oAk v

wi t h conTgpicdly, die f_e\mmdcw is gt dadrit mwa:‘rfbﬁﬁ’ﬁdﬂ Rarmmaqmwsﬂts }n7th53 ca8e I8

ﬁgrzgn Aﬁ\ﬂe Allalts, and 3\?(/1%1'15 595/2 ?’lo 5 mole equnva ents pre%erabﬁl Obclsjt ¥ 5 mole

equivalents are present; in the case of AICl;, AiBr;, EtAICl,, MeAICl,, Me AICI, EtAICI and
the corresponding sesquichlorides, preferably 1.5 to 3.5, preferably 2.5 mole equivalents are

present.

Thionylchloride is preferably present in process B) in an amount of 1.5 to 10 mole

equivalents, preferably 1.5 mole equivalents.

Suitable aprotic organic solvents for carrying out process A) and B) include
toluene/acetonitrile, toluene, benzene, chlorobenzene, dichlorobenzene, acetonitrile,

mesitylene and pyridine.

A preferred base for process A) or B) is N,N-diisopropylethylamine, lutidine, pyridine, or

tertiary amines.

In an alternative aspect, the present invention provides a process for the preparation of
compounds of formula | by reacting compounds of formula V with compounds of formula
Ry4-H



R13 is a |l ower al kyl substituted by a hal ogen, R14 is benzyl am no,

benzoyl am no, pyrrolidinyl, piperidyl, piperazinyl, optionally substituted
by radi cabo3beiomyy sel ected fromthe group consisting of egamep3duser

al kyl ; hydroxy- or am no- substituted |ower alkyl, R3 is a |ower alkyl
substituted by benzyl am no, benzoylam n pyrrolidinyl, piperidyl,

pi perazinyl, optionally substituted by radi cal s being selected fromthe
group consisting of cyano; |ower alkyl; hydroxy- or am no-substituted

| ower al kyl. The reaction is preferably carried out in the presence of an
organi ¢ solvents, such a8, THE (Tetrahydrofuran) or directly in the am ne
solutionRRl4-H Pregferably pgperazinyl is a N-Iower-alkyl piperazi nefle. g.

N- et hyl pi perazi ne. Prefergbl Y R1, R2, R4 and R5 arfes| ndependent | '
hydr Ogﬁ:’} ' R)wer kY| ; hydroxyHd or am no-subst ed [ one yl;
trifluoromthy ; e j

erRfi edyor esterifi eqd hiadr-of

| oner al oyl oxy; fahee,gal kylated oracyl ated am no; »e

al kyl ami ;| ower al kanoyl ami no; benzoyl amino,; frege/or esteridi edr,
carboxy; |ower al koxycarbonyl and hal ogen. Compounds® of fornula V can be
obt ai ned by reacting é’orrpounds of formula I'l" with conpounds; of formla
11, WD 03/066613 PCT/EP03/01188 -8 R4 R7T RA R Rs ~ Rls Rs Ra e Rs RI,
30 dOCC 1/ R+ R7N2R2RLNH2R ORL II" Il V in the presence of

1) an organic solvent such as THE (Tetrahydrofuran) 2) a base such as
N, N-di i SQRY ?geqlg(l ethylamne, lutidine, pyridine, or tertiary am nes.

Al ternat Ve Y, RL4-H is directly added in the reactional nmedium w thout

further [Bysisfa loaer alkylisnbstituted by a halogen,
Ri4 is benzylamino, benzoylamino, pyrrolidinyl, piperidyl, piperazinyl, optionally substituted by
radicals being selected from the group consisting of cyano; lower alkyl; hydroxy- or amino-
substituted lower alkyi,
Rs is a lower alkyl substituted by benzylamino, benzoylamino, pyrrolidinyl, piperidyl,
piperazinyl, optionally substituted by radicals being selected from the group consisting of
cyano; lower alkyl; hydroxy- or amino-substituted lower alkyl.
The reaction is preferably carried out in the presence of an organic solvents, such as THF

(Tetrahydrofuran) or directly in the amine solution Ry4-H.
Preferably piperazinyl is a N-lower-alkylpiperazine e.g. N-methylpiperazine.
Preferably, R4, Rz, R4 and Rs are independently hydrogen, cyano; lower alkyl; hydroxy- or

amino-substituted lower alkyl; trifluoromethyl; free, etherified or esterified hydroxy; lower
alkoxy; lower alkanoyloxy; free, alkylated or acylated amino; mono- or di-lower alkylamino;

lower alkanoylamino; ino; free or esterified carboxy; lower alkoxycarbonyl and

halogen.

Compounds of formula V can be obtained by reacting compounds of formula II’ with

compounds of formula lii,



order to react with the resulting conpound of fornula V. THE can be used
alone or in mxtures with other solvents to increase overall solvent power.
The am dewooB/oé@idrul a | may be fornmed and isol ated from t IR€TEPAD0I18%
mxture, e.g. as conventional, e.g. by renmoval of solvent fromthe
reaction mxture, e.g. by concentration osuch as evaporation, e.g. to
dryness or almpst dryness, e.g. until crystallization or precipitation of
an amde of formula I occurs; or by extraction, e.g. as a salt, or into
anot her  solvent which nmay be the sane or different fromthat used in the
am dation; andfrecipitation orBerystallization of ~an amde of for
The am deg, Qrmra g | mayrbe purifired by convent i Baal technhgues suc
recrystalliza fapr C&,orrpounds of for a1l or°l

prepared by netheds known to ti i-IIedWW’im:{7 k _ of
f or mul aCIPOC ar§ cohercial ly avalfable e.g. from Flukay=Adri chypor

or may be prepg ed by nethods knw2n to the skilled Reyson in thg arlh.1 The
conmpounds of formula I nmay be used for the preparatioh of conpounds of
formula IV, RARBR RR R7 NIV R Rs" 0 Rl wherein Rl to RS are as
defined above #hd WO 03/066613 PIT/ EP03/01188 -9- one of thg radicals 136

% R7' an | ,, ~N i R12 wherein RIO is 4-pyperazinyl,
1- net hyl qu]lil-m%p'?/'r%?égl?cfw am no- or am no-lower al kyl- substituted phenyl
wher ei n t helaRN Riganiosqivant seetces THE éTetahydmiyran) kyl at ed or acyl at ed,

2) abase such as N,N-diisopropylethylamine, lutidine, pyridine, or tertiary amines.

Alternatively, Ri4-H is directly added in the reactional medium without further purification in
order to react with the resulting compound of formula V.

THF can be used alone or in mixtures with other solvents to increase overall solvent power.

The amides of formula | may be formed and isolated from the reaction mixture, e.g. as
conventional, e.g. by removal of solvent from the reaction mixture, e.g. by concentration
such as evaporation, e.g. to dryness or almost dryness, e.g. until crystalilization or
precipitation of an amide of formula | occurs; or by extraction, e.g. as a salt, or into another
solvent which may be the same or different from that used in the amidation; and precipitation
or crystallization of an amide of formula I. The amides of formula | may be purified by
conventional techniques such as recrystallization or chromatography.

Compounds of formula Il or I may be prepared by methods known to the skilled person in
the art. Compounds of formula Il are commercially available e.g. from Fluka, Aldrich or

Acros or may be prepared by methods known to the skilled person in the art.

The compounds of formula | may be used for the preparation of compounds of formula IV,
H
R 7' N |V

wherein R; to R; are as defined above and



1 Hindolyl or 1 Himdazolyl bonded at a five-nmenbered ring carbon atom
or unsubstituted or |ower alkyl-substituted pyridyl bonded at a ring

car bon atwmoanase1zinsubstituted or substituted at the nitr @gerEPas/onsdy
oxygen, and R11 and R12 are each independently of the other hydrogen or

| ower al kyl and the other two radical s_?_e I ndependent |y hydrogen, | ower

al kyl, e.g. nethyl, benzyl or phenyl; or a pharmaceutically acceptable
salt or crystal formthereof. Conpounds of forrmula IV may be in the form of
a salt, preferably a pharnmaceutically acceptable salt, as described above.
Pr ef er r edng af the radieals &', BXangIRa' ishl ori de, broni de, nesyl ate, acetate,
trifluoroacetate. Cgppounds of forrmula IV inhibit the tyrosine kinase
activity oM ke Nec r for the epidermal growh factor (EGF) and are
useful, inter ’i&, for the treatnment of benign or malignant tunors. They
are able to effece Nt unour regression and to prevent netastatic spread and
the growt B «df mlcronmetastases. In particular, they can be used for
treating epidernal, hyperproliferation (psoriasis), for treating neoplasns
of epithelial character, e.g. mastocarcinom, and |eucem a. In addition,

t he conpouwdieredf Ror sl &pyreraziaylusemethyvi-dH-pyrmolybt iaminadi ©e asminodbwehealkykmune

. d it ; ; i . ; .
The compouriiothee Bhof ineTAe e biro bistp XA BARTs e, MRS Br KRS

central or 1Hendqifieonl 1THemidsaslyksyonded stibg etite-nembeeed mngl \eanem aiémsi gnal
transm ssi gn i OGP 1Bkt %ﬂ@ﬁ&bsﬁf&'@d ggﬁdﬁ”t%n*&%& A5B%fifqg ¢ gbo‘?mr ??o?ﬁ‘tarﬂgil

i nvention provides a proceéss ror the preparation of  conpounds of Tor a
| V from cobmpsubstituitask oif substiluted atathé nitegansatonf by oxygeondsd 6% find M4 are ¢adhor

t he preparaty 81# erein RL to R8' are as herein

descri bed. %{58 &g)gg@g%@%ﬂg%@%ﬁ%@%& ¥5W?I'hi s invention relates to a

process faod thehether dparadicais atsf indepentdentin bydrbgémrioweraalky, eig. methyl, benzyl or

pharmaceyf i cal |y acceptable salt or crystal formthereof, by reacting a
PR

conpound ormula I as described herein, with a conpound of formula VII
N /NHzZ oRaphsrmRadeutically acceptable salt or crystal form thereof.

Compounds of formula IV may be in the form of a salt, preferably a pharmaceutically
acceptable salt, as described above.

Preferred salts are for example chloride, bromide, mesylate, acetate, trifluoroacetate.

Compounds of formula 1V inhibit the tyrosine kinase activity of the receptor for the epidermal
growth factor (EGF) and are useful, inter alia, for the treatment of benign or malignant
tumors. They are able to effect tumour regression and to prevent metastatic spread and the
growth of micrometastases. In particular, they can be used for treating epidermal
hyperproliferation (psoriasis), for treating neoplasms of epithelial character, e.g.
mastocarcinoma, and leucemia. In addition, the compounds of formula IV are useful for
treating diseases of the immune system and inflammations, subject to the involvement of
protein kinases. The compounds of formula IV may also be used for treating diseases of the
central or peripheral nervous system, subject to the involvement of signal transmission by

protein kinases.

Thus, in another aspect the present invention provides a process for the preparation of
compounds of formula IV from compounds of formula | and the use of compounds of formula
I for the preparation of compounds of formula IV wherein R, to Rg' are as herein described.



R12 VII wherein Rois 4-pyrazinyl, 1-methyl-1 Hpyrrolyl, am no- or

am no-1 ower al kyl -substituted phenyl wherein the am no group in each case
is free, wWbDlgloedoedd or acylated, 1 Hindolyl or 1 Him daramEproponded at a
five-menbered ring carbon atom or unsubstituted or | ower

al kyl -substituted pyridyl bonded at a ri Bg carbon atome.g. 3-pyridyl and

unsubstituted or substituted at the ni't1 ogen atom by oxygen, and 1311 and

R12 are each independently of the other hydrogen or |ower alkyl, by
conventional nethods. Preferably in a first step, the conpound of fornula I
I's prepared from conmpounds of fornmula Il and Il as described herein. The

; . . . ¢
Ponpound T rortin 24805161 et fortnd bASERTY B0 bR TEABINAE b 8. o
f or m t hepbafmadeytically@ctenjable salrpoamstabiorm theredfaby reastingea coinpeuhdafrfeinmyla |

wherein ﬁe%?qﬁrgﬁ ‘Mﬁ“ﬁg&ﬁ%&wy%ﬁmw a conmpound of formula VI O

XH3 R 1 0 Is 4-pyrazinyl, 1-nmethyl-1 H pyrrolyl,
am no- or am no-lower al kyl-substituted phenyl wherein the am no group in
each case i freg alylated or acylated, 1 Hindolyl or 1 Hinidazolyl
bonded at a i -n%pfoeraed ring carbon atom or unsubstituted or | ower

al kyl -substitut d/ ridyl bonded at a ring carbon atome.g. 3-pyridyl and
unsubsti t utReg orYy substituted at the nitrogen atom by oxygen, and R11 is
hydrogen or | owei al kyl; WO 03/066613 PCT/ EP03/01188 -11 by conventi onal
met hods. Preferagﬁ‘ﬁ the reaction is carried out in a polar organic sol vent
such as n-butanbl. Preferably R1O is 3-pyridyl and R11 is nethyl.

wherein Ry is 4-pyrazinyl, 1-methyl-1H-pyrrolyl, amino- or amino-lower alkyl-substituted
phenyl wherein the amino group in each case is free, alkylated or acylated, 1H-indolyl or
1H-imidazolyl bonded at a five-membered ring carbon atom, or unsubstituted or lower
alkyl-substituted pyridyl bonded at a ring carbon atom e.g. 3-pyridy! and unsubstituted or
substituted at the nitrogen atom by oxygen, and Ry and R» are each independently of
the other hydrogen or lower alkyl,

by conventional methods.

Preferably in a first step, the compound of formula | is prepared from compounds of formula
Il and 1l as described herein. |

The present invention also relates to a process for the preparation of a compound of formula
IV or a pharmaceutically acceptable salt or crystal form thereof,

by reacting a compound of formula | as described herein, wherein the radical Rg is -
NHC(NH)NH,,

with a compound of formula Vi

/lK/\ /CHa

Ry N

R

vi "

wherein Ryo is 4-pyrazinyl, 1-methyl-1H-pyrrolyl, amino- or amino-lower alkyl-substituted
phenyl wherein the amino group in each case is free, alkylated or acylated, 1H-indolyl or
1H-imidazoly! bonded at a five-membered ring carbon atom, or unsubstituted or lower
alkyl-substituted pyridyl bonded at a ring carbon atom e.g. 3-pyridyl and unsubstituted or
substituted at the nitrogen atom by oxygen, and Ry is hydrogen or lower alkyt;



I n one enbodi ment, a conpound of formula |I wherein R6 is NHC(NH)NH2, R7 is
nmethyl and R8 is hydrogen nay e.g. be treated with 3-dinethylam no-1

- (3- pyri dywb)o3@eg@ndpen-1 -one to a conpound of fornmula | VPon@aPes/mitB86' is
4-(3-pyridyl)-2-pyrimdinamno, R7" is nethyl and 138 is hydrogen,
correspondi ng to the conpound of fornul 1I_V as described in exanple 21 of
EP 564 409. A conpound of fornmula | wherein R6 is Br, R7 is nethyl and R8
is hydrogen may e.g. be treated with 4-(3-pyridyl)-2-pyrimdi ne-anine,

e.g. as available from Chenpacific, in the presence of Pd(0) or Pd(ll) in
t he presdéieenyntigngipetbadse | i gand to gi ve conpound of formula IV wherein
R6' is 4-(3-pyridyl)-2-pyrimdinamno, R is nethyl and R8 is hydrogen. In
anot her enbodi nent, conpounds of fornmula | wherein R6 is NO2, R7 is nethyl
and R8 i refgabhbigeneastipnds earrigd ovtrin agiolar esgrniosavans spehuagindutanol. nul a |
wherein R6 is NH2, R7 is nethyl and R8 is hydrogen using standard net hods
known to the skilled person. Conpounds of forrmula | wherein R6 is hal ogen,
NHC( O) CF¥referaliyiR@)<Bipyrigil endFabisynathyl. R7 is methyl and R8 is hydrogen may
e.g. be transfornmed to a conpound wherein R6 is NH2, R7 is nethyl and R8
is hydr o?en usi ng standard net hods known to the skilled person. Conpounds
of for mhn ane enthedignant, R compoiR] offprmga hwiheyain Kads RBIG(NH)NH; 6 ds methyl and).

be transfr; 0 I - el I 7 is
methyl  and %@%@%@ﬁﬁ%ﬁ: B el GA S chppt YRR TPt BibEb S e £s
process fcompourd gifepraulatV aerdin BeripéBrayridif)-2-pyimidinaming, Ra'ds eiathyil andRE'iis st
step a c .S f; I l-and
11 ae noyaRuat CresBoihgic, eSodiehRl o rorifl PAP QLiBef iy elthil A 4rE% e,
al kyl )3 &64.408) M@mpauRdDf formyla Buhsrein RsECBR, Rris dnéthylansRoischysiragentay
conpound | ed. to:.a ¢ u \Y/ e
convent i S%Jélbfeﬂ&e%cgyth Féir @f @}r? iggllt) %by‘é'gll'cgn%%ﬁ%é g cﬁ %@ %’%@éﬁ%grgh %BQ’GBP%%%’ &ion
of a confwup@sencer ofr Rd(Ohor Fdih dn denpresendegf eRahosRBinarigams tagive doygrounenf R3

and R SO P RRsn e e i ¥ et P B LRERh T,
present invention allow the synthesis of conpounds of formula IV,

pr ef er abl f nein : " 5. a .
P o er 2o Bl COR A WGHE By hoin B b, B APl R,
4- ( 3- pyr hygmoyer2 mayr e.8i dentsansfarmedrid aRgompsuntkohidrmulan ahereineRg é&f NiHg,i Bpis and

2p” 5644081 804 FERRIarS N e KRRl b B ol PRl Kofnpts "

t hr oughpat formula 1 wherein R is halogen, NHC(O)CF; or NHC(O)CHj, preferably Br, R; is methyl
and Rg is hydrogen may e.g. be transformed to a compound wherein Rs is NH,, R; is methyl
and Rg is hydrogen using standard methods known to the skilled person. Compounds of
formula | wherein Rg is NHy, R; is methyl and Rg is hydrogen may e.g. be transformed to a
compound of formula | wherein Rg is NHG(NH)NH,, R; is methyl and Rg is hydrogen.

Accordingly, the present invention provides a process for the preparation of compounds of
formula IV wherein in a first step a compound of formula I is prepared from compounds of
formula Il and Il as hereinabove described, preferably in the presence of AICI;, Al(lower
alkyl)s e.g. AlMes, AlEt; , Al(iBu); or SOCI,, and in a second step the compound of formula |
is reacted to a compound of formula IV by conventional methods. Preferably, said process is
provided for preparation of a compound of formula IV wherein Ry, Ry, R, Rs and Rg' are
hydrogen, Rs is (4-methyl-piperazinyl)-methyl, R' is 4-(3-pyridyl)-2-pyrimidinamino, and R;' is
methyl.



conbined with less steps as in the prior art will result in significantly

| ower production costs In the previously described syntheses, nutagenic

i nt er mediwoas/oo@my3 be forned. In the processes of the pre®EmEPOSIVESRE | on al |
I nt ermedi ates show a negative AVES Test (a specific test for nutagenicity;
performed according to the OECD Cui del i_gg_for Testing of Chemicals, 471:.
Bacterial Reverse Mutation Test, Adopted™July 21, 1997) which is a strong
indication that no nutagenic internediates are formed which would be a
significant inprovenment of occupational health. Furthernore, these

pr ocessedhal prooesshe of \the hpeedent dfveption allewlithe siwthesls of eopwoneds of-tornolai IV i s

d i Pt f I ; f :
2 oot | @ WhpBine SPPh a0 Wbpbi A L A5 58It 4 WERERHS o (0
t Ir i |t js(r)]blrjnmethylmlipqmimw)ﬁmethyl,:LHJNA4AB€pdeﬂ{-amynmnaminc,mrgk lfﬂﬂis methyl, Vea molr(_et .
atinu . . . . . .
Pilter ca;%fe?%n%@%ﬁm@f B E@%F 3%%&3%?3”5&3% Qﬁtm tfh%%lﬂ%‘%‘“@?me%ﬁm
pl at i numEFh5&&0B0 N ieaperBivge couplidy reegentant m 'he higher throughput
3-di met hyl,aptjag- {eps <Yih 1Y BRGNS i ﬂ)‘»’ AWy pFddu 'ig Egsl,tgt €
from FLU rac-} , 2 - DI s-(dIphenyl’'phosphi noy-1;"1"< bi'na gfl
synt hesi 2edhaquevialishg demrlmd%mtqﬁses,pmw@@ubeintd?d@dtdtlta) BragH@ 3ormed. In the
i s(dib |.L v (i ' FLUKA .
031 066619 FETTEr D3 BT Y AinEd ST nEgRe A R RGIE,
t he corrp_cbemdorcrhuﬂagemiuil)a pbﬂomhﬂctdmcbsjimg {oGthp K@D Guideline for Testing of _Chemicals,
Fﬁ} g%"n'ef)gﬁq?{] BacEal TRdVAYde) MRBRBAN RN Alfdbicts JRY B! POGAMHicH is(S <h¥hd ¥ickiign PY'
:\I;j{ |5) [ g (tlzaat?gi h'ga_tag@'_nhpeinmmadiammrylfprrmyy?%ol‘lmm«ib]tteZa m@nﬁiphmtﬁ%@embn( of pyr
Non- pr op P bRt Rt B S b BRense Y HibR ol s(bSE SER SRR Ioetpist

agent, arcengesmds. bed i n Exanpl e 21 of European

Following is a description by way of example only of the process of the present invention.

AlMe; trimethylaluminium from FLUKA
Al(iBu); triisobutylaluminium from FLUKA
AICl3 aluminium trichloride from Merck
platinum on sulfide carbon - from Acros
thionyl chloride from FLUKA
Celite Filter Cel from FLUKA
Rochelle Salit potassium-sodium tartrate from FLUKA
platinum on carbon from Engelhardt
cyanamide from FLUKA
3-dimethylamino-1-pyridin-3-yl-propenone from FLUKA
sodium-tert.-butylate from FLUKA
rac-BINAP 2,2"-bis-(diphenylphosphino)-1,1'-binaphthalin

synthesized according to literature procedure
Pd,(dba);*CHCl; tris(dibenzylideneacetone)-dipalladium chloroform
complex from FLUKA



pat ent application EP-A-0 564 409, which was published on 6 Cctober 1993,
and in equivalent applications and patents in nunmerous other countries,
e.g. i n USOpawesst3 5, 521,184 and i n Japanese patent 27066@2T/ERpo11es
preference is given to the O-crystal formof 4-(4- nethylpiperazin-1

-yl met hyl ) - N-[ 4- net hyl - 3- (4- pyri di n-3-y]l$pyri m di n- 2-yl am no) phenyl ] -
benzam de net hanesul fonate as described'Tn the European patent application
No. 998 473 published on May 10, 2000. The term

"4- (4- et hyl pi perazi n-1-yl nmethyl)-N-[4-net hyl - 3- (4-pyridin-3-yl)pyrimdin-2
-yl - ani Rofpieses Is)givanahove all ‘esperidliyde thet ¢osnpund s faxmufadVrwkich i8N {a-[4bdd i n

h ' | . : d of
forml a [t PBERRno-ERH BhSRritor SRS phenPinlo RG-S limBrEahAe e ©
especi al l\ly{5'r[f1|-(4+|tmﬂﬂ)d1pipemziriq-?'l_eﬂ’wl)fheezwl@midOls&methymmnaMp(&nyddylbﬂ-_ formul a
e 0 SoaPhyBeRRnind {ibaBauLes Matintt isiEfthd Noh ol ariihrdie' 01C
thedf i ?auS@mmm,wpeciaum? awakti-hgnax agphtesre deserilsadin éoampie 2 eof Eﬁro%eam final

. e
pr oguc Sg?%ﬂF?pﬁ@g&[ohﬁeéﬁK-d 564 46%3{;]?&%%50&%"%#& &fé dbkcﬁjeﬁfﬁgéé,ﬁagggﬁ y

i ncor por e present icat1'on by reference to
publ i cat equigaler@appli¢ations ancpatekisvin semereis other espuatries, regg. is USrpdérs &i1st 8ds

wel | as the.cprrespondi rphs .0, crystal di fi catiens, ich are

i sl ogct MapRAee b BRoYs AR pferthensd it 1T bohRldl il or 4477 2
use of comrtloipistsazif-1fyimethlyB-N-[4-aethyR® (4-pyridii8si)pyriridine@vplamirddphaiyf]-or nul a
IV, espegially, 4-(4-nethyl piperazin-|l,-yl methyl)-N][4- N

ot hyt + aDpTEanYoe meitialeionble dissiasd g Fisthrkn beet anmlisationde, 008 473

phar naceptblishéd yn Mayci@ppadd.e salt thereof or crystal formthereof.
urthernore, this invention also relates to a pharmaceutical conposition

F

conprising, a) one or nore pharmaceutically acceptable excipients, WO
03/ 0666 13h&(SHnERq3/mdtABiperatih- hylinathyl)eld$4- matre/-BHapyrdinBy patimidic iyl e

conpound of rmu |V, .gnd be en Q.Q0001 % and 5% i ght of at
bt onesisBp BRI dldes P Byt g ksthed b oA a%e o,
nmost pr ehgplizbiion Retosdery3). 0001 % and 0.1 % . The present invention
particularly relates to pharmaceutical conpositions especially tablets
conprising 4-(4-nmethyl pi perazin-1

- yI met hyipryNrétérannt & ¥bmpBoudrftt ghfoinelila NBisyih JHeYibiriofla Pharmaceutically acceptable

salt, especially in the form of its monomesylate salt.

The compounds of formula IV are generically and specifically disclosed in the patent
applications EP 0 564 409 A1 and WO 99/03854, in particular in the compound claims and
the final products of the working examples, the subject-matter of the final products, the
pharmaceutical preparations and the claims are hereby incorporated into the present
application by reference to these publications. Comprised are likewise the corresponding
stereoisomers as well as the corresponding polymorphs, e.g. crystal modifications, which are
disclosed therein.

Thus in a further aspect this invention relates to the use of compounds of formula | for the
synthesis of compounds of formula IV, especially 4-(4-methylpiperazin-1-ylmethyl)-N-[4-
methyl-3-(4-pyridin-3-yl)pyrimidin-2-ylamino)phenyl]-benzamide or a pharmaceutically
acceptable salt thereof or crystal form thereof.

Furthermore, this invention also relates to a pharmaceutical composition comprising,
a) one or more pharmaceutically acceptable excipients,



yl am no) phenyl ] - benzam de or a pharmaceutically acceptable salt or crystal
formthereof. Preferably c) is a conmpound of fornmula | wherein, R3 is

(4- met hylwpiopos@@zi nyl ) -nethyl, Rl, R2, R4i R5 and R8 arePaydirogienss R6 i s
Br, G, NH2, NO2, NHC(O CF3, NHC(O CH3 or NHC(NH)NH2, and R7 is nmethyl, or
a salt thereof. One or nore phar rraceutlgl:%I | y acceptabl e excipients may be
present in the conposition, t hose''tonventionally used, e.g. (1.1) at
| east one binder, e.g. m crocrystal line cellulose, hydroxypropyl nethyl
cellulose, (1.2) at |east one disintegrant, e.g. cross-I|inked

poI yVvi nybpgtleadtiode phammaceuticalCadivpaomponrd of forrgdlady, artd | east one gl i dant,

col | r
magnesi ufl eqap P goBRT s B wsld 8 adias B8 bomBB BRI 1 sfediativg <o
t he pr esbatween V000D and @1 Us most plefaralzy beivdeeh@s&f)on% awbd1%s. a bi nder.
Exanple A: Capsules with Imatinib
(4-[(4-nmet hyl - 1- pi perazi n-1-yl met hyl ) - N-[ 4- net hyl - 34[ 4-
(13- pyr i diThy bjes2npipventiod ipayticLiany nelhtieb tmphdrbaoeativategmpasitioas espadatiy adidete f

formula LV, 13- ' 1 of the, conpound
nanmed |n°?rﬂ8”?m9§éx e@ﬁ%rﬁf'n%ﬁ’gbﬁgﬂ%ﬁ%@ %Q-%Byrigaégmpmrptd (?P ee
base) as yhatinojghehyl}bicaramida oe aphapagcedtically abeeftatllé ealt agerystaifpws trtermf. The
conposition containing al so conpounds of forrmula | wherein, R3 is (4-

met hyl - pi perazinyl)-nethyl, Rl, R2, R4, R5 and R8 are hydrogen, R6 is Br,
G, NH2, PiNgBrablyNhiiis Oranpourd-$3(fanihe | whitieniNH) MH2;methgl-gRoerazinytpmethyl, Ry, Ry,

R ol oS8 R BRI, Ryl ROk, BB e = o 05 e

PCT/ EPO3NBCYRB)NH, antViRy hesiethyl, ot ezaktierdof5 ng - -------------------
230. 0005 ng The capsules are prepared by m xing the conponents and filling
the mxture into hard gelatin

One or more pharmaceutically acceptable excipients may be present in the composition,

e.g. those conventionally used, e.g. (1.1) at least one binder, e.g. microcrystalline
cellulose, hydroxypropylmethyl cellulose, (1.2) at least one disintegrant, e.g. cross-linked
polyvinylpyrrolidinone, e.g. Crospovidone®, (1.3) at least one glidant, e.g. colloidal silicon
dioxide, (1.4) at least one lubricant, e.g. magnesium stearate and/or (1.5) basic coating.
In the tablet according to the present invention, microcrystalline cellulose is used as a
binder.

Example A: Capsules with Imatinib (4-[(4-methyl-1-piperazin-1-yimethyl)-N-[4-methyl-3-[[4-

(3-pyridinyl)-2-pyrimidinyllaminolphenyllbenzamide) methanesulfonate of formula 1V, B-

crystal form.
Capsules containing 119.5 mg of the compound named in the title (= SALT |) corresponding

to 100 mg of Imatinib (free base) as active substance are prepared in the following
composition. The composition containing also compounds of formula | wherein, R; is (4-
methyl-piperazinyl)-methyl, Ry, Rp, R4, Rs and Rg are hydrogen, Rg is Br, Cl, NHz, NO,,
NHC(O)CF3, NHC(O)CHj, NHC(NH)NH,, and R; is methyl.

Composition

SALTI 119.5 mg
Compounds of formula | 0.0005mg
Cellulose MK GR 92 mg
Crospovidone XL 15 mg

Aerosil 200 2mg



capsules, size 1. Exanple 1 Preparation of

N- (4- Met hyl - 3- br ono- phenyl ) - 4- (4- net hyl - pi perazi n- 1-yl net hyl ) - benzam de: A
sol uti on wb oB6aees hyl al um ni um (2Min toluene, 15.0 m) i PCadwesionser a
period of 30 min to a solution of 3-bronp-4-nethyl-aniline(2.15 g, 11.5
mol ) and 4-(4- et hyl - pi perazin-1- vyl rrpgyl ) -benzoi c acid nethyl ester
(2.87 g, 11.5 mol) in toluene (20 M) “40C under an atnosphere of
argon. After gas evolution ceases, the reaction mxture is stirred 30 mn
before being cooled to OC and partitioned between cold aqueous 1 N NaCH
(100 M) and toMagnesiymGtamdte. The origamgc | ayer is extracted with aqueous
saturated NH4CI (100 m) and aqueous saturated NaCl (100 m) The organic
| ayer is concentrated in vacuo to give 4.69 g (97 area% by HPLC) of the
title conpound as pal e yell ow cryst aR80.080% mmgh\et hyl - pi perazi n-1

471 or my) T8RSN ohal ) O o] i g S ie B oo Wt D o et )

is treatasulesgsiesti ally with 1-nmethyl pi perazine (6.7 g, 67 mmol) and

pl ati num (5% on sulfided carbon (0.5 g). The resulting solution is then
heated at 90C and is subjected to a pressure of 5 bar of hydrogen for a
peri od oExampled until the hydrogen uptake is conplete. The reaction

i xt i t ' . f Celite.
The. et hbreBRefio o e AR ERRRIEHI I B bbb bR RSBl B e Beuc e
(100 m ) A sbhuion ef trinbetimgalomiraum ¢2Msio talwensn 159 rel) is addeddver & Ipedopie3® miHCto

2N, 2 5 ) L i .

e (308 9obepr CHuBRRR R PARlndE 5o £, Pirbdh, af AP MsyERRBREFY 5o
?18)50/() Tgfeylcrwtﬁy_ I)fmmzucgnjmii meirhayaieme_;r (_ara? g;?ﬂc&mmai)t |ad<_)lume/&0uni nglaﬁ4gﬁ®eand?.a;|sga
bal e yel FiligsBeEan HigoR, BRAL SR cHollOF sHirdk; BF oAl il i NP mif
reduced befessheisg chrladyib @°C Andr mrtticaed detwden cold aqueous 1N NaOH (100 ml) and
N (4- Met hyl - 3- 0 - ~4:(4-. - pi in-1-yl met hyl, )< 1 de; A
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dark br RN so'l’u%%ﬁtcff %rjfomm)/ﬂbueagoié 2cid methyl ester (10.0 g, 61 mmol) in methanol (100 ml) is
treated sequentially with 1-methylpiperazine (6.7 g, 67 mmol) and platinum (5%) on sulfided

carbon (0.5 g). The resulting solution is then heated at 90°C and is subjected to a pressure
of 5 bar of hydrogen for a period of 4 hrs until the hydrogen uptake is complete. The reaction
mixture is cooled to room temperature and filtrated over a pad of Celite. The methanol is
removed under reduced pressure and replaced with toluene (100 ml). The resulting organic
solution is extracted with aqueous HCI (2N, 2 x 50 mi). The aqueous layer is treated with
concentrated aqueous NaOH (30%) to set the pH to 12 and is back-extracted with toluene (2
x 50 ml). The combined organic layers are concentrated in vacuo to give 12.9 g (85%) of 4-
(4-methyl-piperazin-1-ylmethyl)-benzoic acid methyl ester as a pale yellow oil which may be
further purified by distillation under reduced pressure.

Example 2A

Preparation of N-(4-Methyl-3-nitro-phenyl)-4-(4-methyl-piperazin-1-ylmethyl)-benzamide:

A solution of trimethylaluminium (2M in toluene, 1.3 mi, 2.6 mmol) is added over a period of
5 min to a solution of 3-nitro-4-methyl-aniline(152 mg, 1.00 mmol) and 4-(4-methyl-piperazin-
1-ylmethyl)-benzoic acid methyl ester (248 mg, 1.00 mmol) in toluene (3.0 mi) at 45°C under



stirred 30 mn before being cooled to OC. An aqueous saturated sol ution of
potassium sodiumtartrate (20 m), t-butyl nethyl ether (15 m) and

nmet hyl enewohiBosdede (10 ml) are added sequentially. The oPgariro3/phsse i s
separated and washed with aqueous saturated NaHCO3 (10 nml) and aqueous
saturated NaCl (10 m). The aqueous phaﬁis are back- extracted with t-butyl

met hyl ether (2 x 15 nml). The organi ¢ phases are conbined, dried over

MySO4 and concentrated in vacuo to give 383 ng (96 area% by HPLC) of the
title conpound as pale yellow crystals. Exanple 2B: Preparation of
N- (4- Met ay|atiBosphere-op egn. )After (ghsnexolution iegees Zhe -derly brayirh yéactipe midiviedés  To
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are adde e ' inued for several hours at room tenperature.
Af ter ac?ﬂﬁ@gﬁé%‘gésl‘?gd@r%%&\%ﬁth sul furic acid and NaCH t he corranned
organi ¢ tol uene phases are evaporated in vacuo to give a brown crude

pr oduct \é,hi ch s crystallized fromt-butyl methyl ether to give the title
conpound é%'nBlre\g%ni sh yellow crystals: first crop (11.65 g), sec. crop (3.8

g) and a third crop (1.2 g). in sunmary 16.65 g (75.3 %9. Exanple 2C
Pr epar at hon of

N- ( 4- met RiAPagatonaf H-Wrdalyh3-nitrepheaylkgré-metav-pineradn-J vimethyl-benremidsti de:
4-methyl -3-nitroaniline (30.0 g, 0.197 nol) is added to a mxture of
N I L T e o R
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triisobutylaluminium (66.5 ml (61 mmol) is added to the dark brown reaction mixture. The
mixture is stirred for additional 6 h, then 2 additional small portions of triisobutylaluminium
(each 18 ml , 18 mmol) are added and stirring is continued for several hours at room
temperature. After acidic and basic workup with sulfuric acid and NaOH the combined
organic toluene phases are evaporated in vacuo to give a brown crude product which was
crystallized from t-butyl methyl ether to give the title compound as brownish yellow crystals:
first crop (11.65 @), sec. crop (3.8 g) and a third crop (1.2 g). in summary 16.65 g (75.3 %).

Example 2C:

Preparation of N-(4-methyl-3-nitro-phenyl)-4-(4-methyl-piperazin-1-ylmethyl)-benzamide:
4-methyl-3-nitroaniline (30.0 g, 0.197 mol) is added to a mixture of tetrahydrofuran (120 ml)
and N-ethyl-N,N-diisopropyl-amine at 23-25 °C over a period of 5 to 10 min. To this solution

chloromethyl-benzoylchloride (38.4 g, 0.20 mol) dissolved in tetrahydrofuran (35 ml) is added
over a period of 60-65 min maintaining a temperature of 25-30 °C. The reaction mixture is



suspension is stirred at this tenperature for 60 mn. Tetrahydrofurane is
distilled of at 50 C under reduced pressure. At the end of the

di still atworsibes1s enperature is adjusted to 45-48 C and war@Poy/@08 m ) is
added over a period of 45-60 mn at this tenperature. The resulting
suspension is cooled to 23 C and sti rre_dI for 60 'mn. The suspension is
filtered, the filtercake washed with vvat7er (225 M) and dried in vacuo to
give 69.2 g of the title conpound (95 % of theory) as an of-white powder
(99.5 %area by HPLC). Alternatively the internedi ate
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or gani ¢ PHasEs °&: Ehe titbtorepoundrdapdedsdateNtidiowingntie abovecastcripddsrobeduracuo t o
give 458 ng (94 area% by HPLC) of the title conmpound as white crystals.
Exanpl e 4 Preparation of

N- ( 3- anmi fexampleed hyl - phenyl ) - 4- (4- et hyl - pi per azi n- 1-yl met hyl ) - benzani de: WO
03/ 0666 1%rgﬂéﬁﬁ10&/ I\(?-aﬁl-ﬁ%thyf-%-gtriﬂuoroacetimidate-phenyl)-4-(4-methyl-piperazin-1 -yimethyl)-

benzamide:

A solution of trimethylaluminium (2M in toluene, 1.25 ml, 2.5 mmol) is added over a period of
5 min to a solution of 3-trifluoroacetimidate-4-methyl-aniline(218 mg, 1.00 mmol) and 4-(4-
methyl-piperazin-1-ylmethyf)-benzoic acid methyl ester (248 mg, 1.00 mmol) in toluene (3.0
ml) at 0°C under an atmosphere of argon. After gas evolution ceases, the dark brown
reaction mixiure is stirred 3 hrs at 23°C before being cooled to 0°C. An aqueous saturated
solution of potassium-sodium tartrate (20 mi) and tbutyl methyl ether (40 ml) are added
sequentially. The organic phase is separated and washed with aqueous saturated NaHCO;
(20 ml) and aqueous saturated NaCl (20 ml). The aqueous phases are back-extracted with #-
butyl methyl ether (2 x 20 ml). The organic phases are combined, dried over MgSO, and
concentrated in vacuo to give 4568 mg (94 area% by HPLC) of the title compound as white
crystals.

Example 4
Preparation of N-(3-amino-4-methyl-phenyl)-4-(4-methyl-piperazin-1-ylmethyl)-benzamide:



A solution of AICI3 (1000 ng, 7.5 mml) in toluene (3 n) and acetonitrile
(3.0 M) at 0OC wunder an atnosphere of argon is treated dropwise with a
sol uti on wb i30emitho- 4- met hyl - aniline (470 ng, 6.0 mol ) IPCTtEPOSIENES (6 ).
The resulting brown solution is heated at 40C. A solution of

4- (4- et hyl - pi perazin-1 -yl et hyl )-benggég acid nethyl ester (745 ng, 3.0
mmol) in toluene (2 mM) is then added dropwi se over a period of 30 mn.
The resulting mxture is stirred at 40C for 8 hrs and then cooled at OC.
An aqueous saturated potassiumsodium tartrate (30 nl) and aqueous
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the di- hxﬁﬁ,@ @%%gaé%bﬁo"% gt Eenzoyl chloride, white solid. The dried

benzoyl resuspended in toluene (100 mM). A solution
of 4-nmethyl - 3 nitroaniline (22.75 g, 145 mml) and pyridine (34.4 g, 435
mol) in ann Rne (60 mM) is added dropwi se at 23C over a period of 15 mn.
The resuﬁfgrn'g—mange-brom reaction mxture is heated at 45C and is
stirred Peoapagationof Ndemsinyb@niioepheng!)-#i (4 tmethdepimanakzin-h e/iméthi/)-benzanade:s

Lo hen o FERARLIEHY (11, Kb N0 08 bl IRBSBL 2t 70 sllbreRRtp bt "
t he sus pmwlybplpemaehgtmauylhhd\zn@rmmsﬂm abRe9 minhd) iBUslens (300 m!a at OPC hastr
oL on, B ok § 8 BBl Myl Bl 8 g 4 BRI i
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4- (4- met Ry bioPA RES R4 Hi'sﬁﬂéfiloﬂ?thg¥é3u7t9\%%%bgns?&1i ﬂ:cooled down to 0°C and the benzoyl
chloride is filtered off, washed with toluene (2 x 50 ml) and dried in vacuo at 45°C overnight.
Yield: 55.0 g, 79% of theory based on the di-hydrochloride salt of the benzoylchloride, white
solid. The dried benzoyl chloride (55g) is then resuspended in toluene (100 ml). A solution of
4-methyl-3-nitroaniline (22.75 g, 145 mmol) and pyridine (34.4 g, 435 mmol) in toluene (60
ml) is added dropwise at 23°C over a period of 15 min. The resulting orange-brown reaction
mixture is heated at 45°C and is stirred for 6 hrs. The suspension is filtrated and the
filtercake is washed successively with toluene (300 ml) and acetone (350 ml), and is then
suspended in water (350 ml). Aqueous NaOH (30%) is added until the pH of the suspension
reaches 11 and remains stable. The suspension is further stirred for 1h at 40°C before being
filtrated. The filtercake is washed with water (5 x 50 ml) and dried in vacuo to give 51.3 g of
the title compound (96%) as beige crystals, (98.7% area by HPLC).
Preparation of 4-(4-methyl-piperazin-1-ylmethyl)-benzoic acid:
A suspension of 4-formyl-benzoic acid (10.0 g, 67 mmol) in methanol (100 ml) is treated
sequentially with 1-methylpiperazine (7.3 g, 73 mmol) and platinum (5%) on sulfided carbon



A suspension of 4-fornyl-benzoic acid (10.0 g, 67 mmol) in nethanol (100
m) is treated sequentially with 1 -nethyl piperazine (7.3 g, 73 mmol) and
pl at i numwb¥p/oeds1zul fi ded carbon WO 03/ 066613 PCT/ EPO3/ 01P83/EP01G1188 Q) .
The resulting suspension is then heated at 80C and is subjected to a
pressure of 5 bar of hydrogen for a pefdod of 20 hrs until the hydrogen
uptake is conplete. The reaction mxture is cooled to roomtenperature and
filtrated over a pad of Celite. Water (20 m) is wused to rinse the reactor
and di ssolve_the fraction of 4-(4-nethyl-pi era2|n 1-yl met hyl )- benzoic
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Example 7

Preparation of 4-dichloromethyl-N-[4-methyl-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-phenyl]-
benzamide: :

To a suspension of 4-methyl-N*3*-(4-pyridin-3-yl-pyrimidin-2-yl)-benzene-1,3-diamine (2.00g
mg, 7.21 mmol) in toluene (22 ml) at 45°C under an atmosphere of argon is added
sequentially 4-dichloromethyl-benzoic acid methyl ester (1.90 g, 8.67 mmol) and AlMe; (2 M
in toluene, 12.6 ml, 25.2 mmol). The resulting brown solution is stirred at 45°C for a period of
3.5 hrs. The reaction mixture is then cooled to 0°C and quenched by slow addition of a
saturated aqueous solution of Rochelle salt (70 ml) which causes the precipitation of the
crude product. t-Butyl methyl ether (150 ml) and methylene chloride (100 ml) are added
sequentially to the suspension which are then washed with aqueous saturated NaHCO; (100
ml) and aqueous saturated NaCl (100 ml). The aqueous phases are back-extracted with -
butyl methyl ether (100 mi). The crude product, which is contained in the combined organic
phases, is filtered off with suction, washed with t-butyl methyl ether and dried in vacuo. Yield:
3.35 g of the title compound, 84% of theory, as beige crystals, (HPLC: 91% area).

Example 8



butyl nmethyl ether (100 m ). The crude product, which is contained in the
conbi ned organic phases, is filtered off wth suction, washed wth t
-butyl mewbyb/oetsher and dried in vacuo. Yield: 3.35 g of PC@&PN3/01188
conmpound, 84% of theory, as beige crystals, (HPLC: 91% area). Exanple 8 WO
03/ 066613 PCT/ EP03/01188 -20 Preparati ?ﬁ

N- ( 3- guani di no- 4- met hyl - phenyl ) - 4- ( 4- mefhyl - pi perazin-1-yl met hyl ) - benz-

am de: In anal ogous manner to Exanpl e 4, 3-guanidino-4-methyl-aniline(1.00
g, 6.09 mmol) and 4- (4-nethyl-piperazin-1-ylnmethyl)-benzoic acid nethyl
est er (1PsEpagation. a4N-(Arougnidino-daneibyleheny)-4+dmeind-pinesazimil timetbylj-Bemd-) i n
the presgpgg.of AICI3 (2.0 g, 15.0 mml) at 40C give 1.26 g (55% of the
title conpound as pale colorless crystals. Exanple 9 Preparation of _
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100°C and the solution is cooled to 0°C within 1 hr and stirred at 0°C for 16 hrs. The
resulting deep orange suspension is filtered off with suction, the isolated solid is washed with
n-butanol (2 x 50 ml) and water (2 x 50 ml) and dried in vacuo at 60°C. Yield: 36.4 g of the

title compound, 93% based on theory, as off-whitecrystals. (99.6% area by HPLC).

Example 10

Preparation of 4-(4-methyl-piperazin-1-ylmethyl)-N-[4-methyl-3-(4-pyridin-3-yl-pyrimidin-2-
ylamino)-phenyl]-benzamide:

To a mixture of 4-(3-pyridyl)-2-pyrimidine-amine (172.2 mg, 1.0 mmol), N-(3-bromo-4-
methyl-phenyl)-4-(4-methyl-piperazin-1-ylmethyl)-benzamide (402.4 mg, 1.0 mmol) and
sodium fert.-butylate (144.2 mg, 1.5 mmol) is added a mixture of rac-BINAP (31.2 mg, 0.050
mmol) and Pd,(dba);*CHCI; (13 mg, 0.013 mmol) under argon. After addition of 3 ml of
xylene the suspension is sonicated for 10 minutes then stirred for 5 hours under reflux. After
cooling to room temperature, water (10 ml) is added to the dark brown oil and the product
extracted 4 times with methylene chloride (10 ml each). The combined organic extracts are
dried over MgSO, and concentrated in vacuo. The brown oil is purified by flash-
chromatography (SiOz, methanol). The product, a pale yellow solid is dissolved in methylene
chloride, filtered and concentrated in vacuo. Yield: 484.3 mg of the title compound, 72% of



mol ) and Pd2(dba)3*CHCI 3 (13 ng, 0.013 mmol) under argon. After addition
of 3 mM of xylene the suspension is sonicated for 10 mnutes then stirred
for 5 houwe oanaen3 refl ux. After cooling to roomtenperat @Ce&/EPA&0EB8S (10 ni)
is added to the dark brown oil and the product extracted 4 tines with

met hyl ene chloride (10 m each). The c%%pi_ned organi c extracts are dried
over MgSO4 and concentrated i n vacuo. e brown oil is purified by flash-
chromat ography (Si 02, nmethanol). The product, a pale yellow solid is

di ssolved in nethylene chloride, filtered and concentrated in vacuo.
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- 21 theogyy bé%ﬁmﬁéﬂtﬁﬂprg e%-@/erslaggé’%ég%ﬁma{b%?éﬁ&ns typical ly roughly

10% of isomers I ch can I m nat y preparative reversed phase
chromat ogr aphy. Exanple 11 Preparatlon of

N- (3- am gQadni@eitiny!l - phenyl) - 4- (4- net hyI pi perazin-1-yl met hyl ) - benzam de: A
sol ution - et hyl - 3-ni tr o- phenyl ) - 4- (4- net hyl - pi perazi n-1

-y met hy Pyepseatioarmf @é(sca_romo ﬂgmemgphﬁml)ﬁ -{Armethpkpiperekintitylmpthyh-benzarmidd: wi t h

|
P o 700 Aot Aot Inito-pnEfif.h S dtIDiner SRS HARy | Betddhflud ¢RAP
6 h untib, 26 rio getritamal éké is treatechwlitbtplatinpme(5Peaut ¢ashom{1x@ g). é'hesremdhﬂged
t { t | t.
i 5000] ShEREEA iEndiudd 1o 7RG RANR obifd fla el ot 618 pBRId A/ L
reduced peried ohb hwr@ahth»edeg@nlupm i®gomplste. nidie rgaolont mixUre iy mad t00®001/0
area) . Ah{/nﬁﬂégéthfev&ﬂd’ fil al%ﬁ' tftéhj?{hgpfs uISﬁd to wash the catalxst This SRIUF ?n is, suitable. for

N- (4- e ni tro-phenyl perazi
(60 g, lemmpiellR. iRer e&ql@tmal ofgberRredet rﬁ )ed&lced dora tlwdwdacruﬂelllzmﬂby caoling

at nosphe b r ed sequentially with platinum (5% on carbon
(6.0 9) gs\gmopgt% @?E%?%??maﬁgé)( 68.5 g, 814 mmol ). The resulting suspension

i s then Abemativeit BoDlatian of Perrvathyk3-ndromhenyFe4maetbylipiperagin iireethyl)-

filtrategg @%‘"m‘g@d?e‘?ﬁpﬁ% fm%ﬂhh&@hanol @aﬁl goa{f’ rcg)]'r?%rﬂ)%rﬁﬁﬂg d}% (150

m) are used to r e reactor I'S renove | 78d
filtratestmgspbierst ¢fl hittpgemn is treatad Lrequentiatly avitheplatinun éﬁ%éroatwmrﬁ(}ﬂ) gytend

crude pr Pgtggg,umqgmgt (&5 81 Wﬁolﬁ%‘é%&lﬁr@gﬁ%&ﬁﬁg O@%ﬁ@ﬁ'\eQ{eH aql@k@?%t he

distilla crystall't zes” upon bsequen and
is filt eﬂ@@n@d OWQ hrsslioe remtlorw\awdwe l&\illtratedtahiﬁtﬁ oveé@O@ade)C@mm Edinareti90%

vacuo. QP&BL%%%\QQ%&RM e"l‘%l)? bR GPRVARke H2"PeREior NBMRENol iBSehEldd Wbﬁ'lhthe

crystal s.
combined filtrates by distillation in vacuo at an external temperature 60°C. The crude product

separates from the aqueous concentrate as an oil during the distillation, crystallizes upon
subsequent cooling to 23°C within 2 hrs and is filtered of with suction, washed with ethanol
(200 ml) and dried in vacuo. Yield: 55 g of the title compound, 99% of theory, as yellowish
crystals. (HPLC: 98.0% area).

Example 12

Preparation of N-(3-guanidino-4-methyl-phenyl)-4-(4-methyl-piperazin-1-ylmethyl)-benz-
amide:

A suspension of N-(3-amino-4-methyl-phenyl)-4-(4-methyl-piperazin-1-ylmethyl)-benzamide
(50 g, 144 mmol) in n-butanol (300 ml) at 85°C is treated sequentially with concentrated
aqueous HCI until the pH reaches 2.5 (HCI 37%, 35 g) and with a solution of cyanamide
(12.1 g, 288 mmol) in water (12 ml) over a period of 30 min. The resulting reaction mixture is
stirred at 85°C for 20 hrs during which time the starting material dissolves and the desired
product crystallizes out of solution as the di-hydrochloride salt. Concentrated HCl (37%,
6.3 g) is added during the reaction to maintain the pH at 2.5. The reaction mixture is then



Exanpl e 12 Preparation of

N- ( 3- guani di no- 4- net hyl - phenyl ) - 4- ( 4- net hyl - pi per azi n- 1-yl net hyl ) - benz-

am de: A wogpesidn of PCT/EP03/01188

N- ( 3- am no- 4- et hyl - phenyl ) - 4- (4- net hyl - pi perazi n- 1-yl net hyl ) - benzam de

(50 g, 144 mmol) in n-butanol (300 m) at 85C is treated sequentially with
concentrated aqueous HO wuntil the pH'?géches 2.5 (HO 37% 35 g) and with
a solution of cyanamde (12.1 g, 288 mml) in water (12 m) over a period
of 30 mn. The resulting reaction mxture is stirred at 85C for 20 hrs
duri ng walloled itoreodihdovart & roany terapemture withss 0l5ves. Jhd drodudd ds filterdd gitr aithict
crystallizes out of solution { i - hydrogchl oride L nt r.at ed. HCl
(o0 " 6 <G8 Wesfiz B Mot 3.k 80 ol ertt Rl Adieho &1 G on Yo P S13he S
react i on hydrochioeide salt, [98% MEhEBY (BB6 hedYTHPBEOR/ 01188 -22 al l owed to cool
down to rgom.temperatyre w.thin 1.5 .hrs. The prodyci .S .filtered off wth
suction, sﬂﬁg&cbﬁ" @ﬁawdﬁ(ﬁsseéeg W, vaery &gﬂd“ r#é# pn ADRqH5oUS SB@’E‘?” \ﬂtfel d
60. 7 g ofNd4GH (2N, 151 eipishhdddddands td pHIGY%hef sdllitiar inclea88s & ¢3.2bhiRiesired The
di -hydrochloride salt _is dissolved in water (230 nml) at. 35C. An aqueoy

01 U1 § on PESLok ERBER SR IroTE e Selitel) 353 e Bliess ol B UL,

i ncr easelsAfteo 118 é‘tirriff@@lt @es;j tl%dproﬂuadhfﬂltempaﬂf,aﬁv8§1éc¥ @i Tah&ahcﬁ@ue@lsaluﬁm Wi on
as an oi i crystyallizes uppon cooling to OC.,. After 1 _hr irring at
0C, the &%ﬁggf’i%kﬁf# K150, B} 2pranega vapiaRt 50 g‘nY Gredie o e e CompOleslcs
(5.5 0/ L;89% wf Bkont passtonlthe thiémedine @i-aydrotiloridé ealt):astBeide @nstals,he8I7e4 | €
conpound, QO/EPLC} heory based on the internedi ate di-hydrochloride salt,

8
as bei ge 353/RY "(98.7% area by HPLC). WD 03/066613 PCT/ EP0O3/01188 - 23-
Claims 1. A conpound of formulal RA RS RS Rs RT NR1 2



Rs OR wherein one of the radicals R, R2, R3, R4 and R5 is a) a radical
sel ected fromthe group consisting of |ower alkyl, am no; nono- or di-I|ower
al kyl am nwp iBoven3 al kanoyl am no; | ower al koxy-carbonyl; amd¢TiEPA&01188 kyl
which is substituted by am no, nono- or di-lower alkylamno or |ower

al kanoyl am no, or b) an unsubstituted 05 substituted radical selected from
the group consisting of benzyl am no; %zoylanlno pyrrolidinyl;

pi peridyl; piperazinyl; piperazinyl- carbonyl nmor phol i nyl ;

thlonnrphollnyl and | ower al kyl substituted by benzylanino, benzoyl am no,
hangeneQEmﬁgrrolldlnyl pi peridyl, piperazinyl, e.qg.

4- met hyl 4pi par, rphollnyl or norpholinyl, the substituents
of said gﬁbs?ﬁ?ﬁkﬁﬁhég%lcaﬁﬁgelng sel ected from the group consisting of
cyano; |ower al kyl; hydroxy- leanlno substituted | ower al kyl;
trifluoromethyfs free, @t iecqgRor esterified hydroxy; Iomer al koxy;

| oner al kanoyl ox ed or acylated am no; nono- or di-I|ower

al kyl am no; H.pwe benzoyl gm no; free or esterified carboxy;
| ower al koxycar bygay jal ogén, Fand and the other four radicals are

i ndependent |y drogen, cymno;g | ower al kyl; hydroxy- or am no-substituted
| ower al kyl; trffluoronmethyl; free, etherified or esterified hydroxy; |ower
al koxy; lypues, al kanoyl oxy; free, alkylated or acyl ated am no; nono- or

di -1 ower al kyl am no; | ower al kanoyl am no; benzoyl am no; free or esterified
car boxy; ON@ @Rk sdieRls Bar o figd Reatd Riisl ogen: or RL and R2, R2 and R3, R3
and R4, gy aR4dieAdsdtecttd IR e @F&pacm.h?tatlsﬂepénk n%HEﬁcE rtnb'ﬁc?dor alulsw%rene
radi cal having 4 carbon atons, "the substifuents prefera ei ng sel ec
from Cyanglkylgrﬁlgmslpmp[,t@[@rmyfaﬁym,ojgyuer gl,lfpnbcarbqanyl and Iower alkyl which is
4-met hyl - pblﬂi%'hﬁﬁéd’lw aﬁ:H%SHohHI&%JI&NﬁraII?HﬁYHQ or I%%Palﬂéncﬁﬁa?ﬁﬁb Yl y methyl,

trifluoromethyl, free, efherif erif dr ox al kyl at ed
or acyl abban Hasubstitied o absiktedsadicalselagtaskiram e gram cemﬁest@gwé penzylazaino;

radical s ab&io?ﬂﬁﬂ%‘d%wrbhﬁlm dr%@yhé??@%z}]ﬂ)@%p@éﬁﬁ)’m byl ¥lox%oad?{olmyl;

am no-substituted | ower al kyl; ‘trif ree i ed
esteri fi edthigerrehgiinyi; sy lowier @tiyb sebsttutedhye rimg berzaylamiexyralogener

2: t;‘lnoyl OXMyrrJhBﬁﬂ?I’ igetapt ePigeraAty! .69 AMERY-PPRRLnR, WiomBRblinyl, or

morphollnyl the substituents of said substituted radical being selected from the group
consisting of cyano; lower alkyl; hydroxy- or amino-substituted lower alkyl; trifluoromethyl;
free, etherified or esterified hydroxy; lower alkoxy; lower alkanoyloxy; free, alkylated or
acylated amino; mono- or di-lower alkylamino; lower alkanoylamino; benzoylamino; free or
esterified carboxy; lower alkoxycarbonyl and halogen, and
and the other four radicals are independently hydrogen, cyano; lower alkyl; hydroxy- or
amino-substituted lower alkyl; trifluoromethyl; free, etherified or esterified hydroxy; lower
alkoxy; lower alkanoyloxy; free, alkylated or acylated amino; mono- or di-lower alkylamino;
lower alkanoylamino; benzoylamino; free or esterified carboxy; lower alkoxycarbonyl and
halogen;
or
Rs and Rz, Rz and R;, R; and Ry, or Ry and Rs together are a substituted or unsubstituted
alkylene radical having 4 carbon atoms, the substituents preferably being selected from
cyano, unsubstituted or hydroxy-, amino- or 4-methyl-piperazinyl-substituted lower alkyl,
such as especially methyl, trifluoromethyl, free, etherified or esterified hydroxy, free,
alkylated or acylated amino and free or esterified carboxy;
and the other three radicals are independently hydrogen, cyano; lower alkyl; hydroxy- or
amino-substituted lower alkyl; trifluoromethyl; free, etherified or esterified hydroxy; lower



| ower al kanoyl am no; benzoylam no; free or esterified carboxy; |ower

al koxycarbonyl and hal ogen; and one of the radicals R6, R7 and R8 is

hal ogen NwD,03M&13 NHC( O) CF3, NHC(O) CH3, or NHC(NH) NH2, amdTiHre3/otiker two
radi cal s are hydrogen, |lower alkyl, lower fluorinated al kyl, benzyl or
phenyl; or a salt or crystal formthereQf. 2. A conpound according to claim
1 wherein R6 is halogen, NH2, N2, NHC© CF3, NHC(O) CH3, or NHC(NH) NH2, R7
is nethyl and R8 is hydrogen. 3. A compound according to claim2 wherein R6
is Br or NHC(NH)NH2. 4. A conpound according to any precedi ng clai mwherein
R3 i s | owloxylléyér alldnsdylaxyi feke, alkyldied oy laaylated , anfivorzrogph@nomdi;lover akydaraino;

pyrrolidinyl, .piperi ] zin . x - nplLperazinyl -

b1 onor plter AyRerRSanic: BB b Rol Hee o e ekttt SPe SEb8¥rRorycend
radi cal helogen; sel ected fromthe group consisting of cyano; |ower alkyl;
hydr oxy- or am no-substituted | ower alkyl; trifluoronethyl; free,
etherified or esterified hydroxy; |ower al koxy; |ower alkanoyl oxy; free,

al kyl at edndronayf|the eddieats iRy; Rpand-Rgois Hailogeavidid,, NGy INHE (Q)CFb, AWSC(O)CH5, or

al kanoyl am 0o enzaoyl am,no; fre [ esterified car Yo | ower.
21 Koxy & REISHPFONHE 3 b8 Byier awo i Godls s hbent do iy 70 ryeb PEoataf i m
wher ei n Banaybof ghemgl; hyl - pi perazinyl )- nethyl. 6. A conpound according to
any preceding claimwherein R3 is (4-nethyl-piperazinyl)- nethyl, and R1,
R2, R4, and R5 are hydrogen. 7. A conpound according to any preceding claim
wher ei n bha salabt crystabferradherdoff rom chl oride, brom de, nesylate, acetate or
trifluoroacetate. WO 03/066613 PCT/EP0O3/01188 -25 8. Process for the
preparation of a conmpound of formulal R4 RS R RBR7T NR2 Rs OR

2. A compound according to claim 1 wherein R; is halogen, NH,, NO,, NHC(O)CF;,

NHC(O)CHjs, or NHC(NH)NH,, R; is methyl and Rg is hydrogen.
3. A compound according to claim 2 wherein Rg is Br or NHC(NH)NH..

4. A compound according to any preceding claim wherein Rj is lower alkyl substituted by
benzylamino, benzoylamino, halogene, pyrrolidinyl, piperidyl, piperazinyl, e.g. 4-methyl-
piperazinyl-, thiomorpholinyl, or morpholinyl, the substituents of said substituted radical being
selected from the group consisting of cyano; lower alkyl; hydroxy- or amino-substituted lower
alkyl; trifluoromethyl; free, etherified or esterified hydroxy; lower alkoxy; lower alkanoyloxy;
free, alkylated or acylated amino; mono- or di-lower alkylamino; lower alkanoylamino;
benzoylamino; free or esterified carboxy; lower alkoxycarbonyl and halogen.

5. A compound according to any preceding claim wherein Rj is (4-methyl-piperazinyl)-
methyl.

6. A compound according to any preceding claim wherein R; is (4-methyl-piperazinyl)-
methyl, and R, Rz, R4, and Rsare hydrogen.

7. A compound according to any preceding claim wherein the salt is selected from
chloride, bromide, mesylate, acetate or trifluoroacetate.



wherein one of the radicals R, R2, R3, R4 and R5 is a) a radical selected
fromthe group consisting of |ower alkyl, am no; nono- or di-I|ower

al kyl am rwpQ oBowsn3 al kanoyl am no; | ower al koxy-carbonyl; amdTIEPO&61188 kyl
which is substituted by am no, nono- or di-lower alkylamno or |ower

al kanoyl am no, or b) an unsubstituted Oé substituted radical selected from
t he group consisting of benzylam no; b ﬁioylanino; pyrrolidinyl;

pi peridyl; piperazinyl; piperazinyl-carbonyl; norpholinyl;

t hi onor phol i nyl; and | ower al kyl substituted by benzylam no, benzoyl am no,
hal ogen, pyrrolidinyl, piperidyl, piperazinyl, e.g. 4-nethyl-piperazinyl-,

t hi onor p%gl i W&Grsgi?retgg?’%%%ﬁﬁélof atcgﬁmpﬁb'lpds&’:fwﬁﬂéf of said substituted

radi cal beéi ng sele group” consisting of cyano; |ower alkyl;

hydr oxy- or am no-substituted Rower alkyl; trifluoronethyl; free,
etherified or Bsterifiedpgydrgky; gower al koxy; |ower alkanoyl oxy; free,
al kyl ated or ac ed ele dffo- or di -1 ower al kyl ani no; 1 ower

al kanoyl am rng; : g or esterified carboxy; |ower
al koxycar bonyl a al oge and arRi,the other four radicals are

i ndependent |y Hy rogen, cysno;glower alkyl; hydroxy- or am no-substituted
| ower al kyl; trefluoronmethyl; ftee, etherified or esterified hydroxy: |ower
al koxy; hﬂ%ﬁﬁ al kanoyl oxy; free, alkylated or acyl ated am no; nono- or

di -l ower a J?anino; | ower al kanoyl am no; benzoylam no; free or esterified

car boxy; onewktheahdioxls Car BsMsl Raantl Rhisl ogen; or R1 and R2, R2 and R3, R3

and R4, 51% Lt yt n A d I ne
radi cal %&?ﬁ%&@pﬁg‘éﬁgﬁgﬁ"@ﬁ? %?ﬁjepa SUBS 'ﬁ?u@d?@eg%gwé%gﬁﬁé %gécﬁgorsgiflé%%'gd
from cyanelkylamingstowent alangylanyide;odower alkbxjocarbenyl; and lower alkyl which is
4- et hyl - pi azi oyl - i LUt edal r : ially nmethyl,
trifluor onlgfpﬁ}lﬁ%éqj%gﬁﬁg‘?h{gbpf:&ﬂ% '%eas"@eaﬁi'b? 8&@}2@3;\%5@%@%8& al kyl at ed
or acyl abganansuhstituiet or substitutedandicalfsetagtadHrdro tye grodp 08B 1B benzylamino;

o oo, Cbafyarf bl kel ST e PRERSHIE hobrarg;
trifluoronthiomorpheling, aret iaverf alsl substisitest by i kemzyigolinox Joenkayl@nino ahklogyn,
e o PRI Tt R o Y Ut ARy e b eIt
| ower al koxpephdlioyly theasubstituents of said substituted radical being selected from the group
consisting of cyano; lower alkyl; hydroxy- or amino-substituted lower alkyl; trifluoromethyl;
free, etherified or esterified hydroxy; lower alkoxy; lower alkanoyloxy; free, alkylated or
acylated amino; mono- or di-lower alkylamino; lower alkanoylamino; benzoylamino; free or
esterified carboxy; lower alkoxycarbonyl and halogen, and
and the other four radicals are independently hydrogen, cyano; lower alkyl; hydroxy- or
amino-substituted lower alkyl; trifluoromethyl; free, etherified or esterified hydroxy; lower
alkoxy; lower alkanoyloxy; free, alkylated or acylated amino; mono- or di-lower alkylamino;
lower alkanoylamino; benzoylamino; free or esterified carboxy; lower alkoxycarbonyl and
halogen;

or

Ri and Ry, Rz and Rs;, Rs and Ry, or R; and Rs together are a substituted or unsubstituted
alkylene radical having 4 carbon atoms, the substituents preferably being selected from
cyano, unsubstituted or hydroxy-, amino- or 4-methyl-piperazinyl-substituted lower alkyl,
such as especially methyl, trifluoromethyl, free, etherified or esterified hydroxy, free,
alkylated or acylated amino and free or esterified carboxy;



hal ogen; and one of the radicals R6, R7 and R8 is hal ogen, NH2, NO2,
NHC( O) CF3, NHC(O CH3, NHC(NH)NH2, and the other two radicals are hydrogen,
| ower al kwb,03f0baso3 | nat ed | ower al kyl benzyl or phenyl; oPCa/EPas/o118%

crystal formthereof, wherein a conmpound of fornmula Il R4 R5 R3 | R9000
[ R21I RllsreactedvmthanamneoEforrruIaI Il I R7 RER8I / Il
NH2 A) wherein RO = nethyl, ethyl or aryfj in the presence of 1) a Lew s

acid selectedfromAI(Iower al kyl)3, AICI3, EtAIC 2, MAIC 2 WG Et2A d
or the correspondi ng sesquichlorides, 2) an organic solvent, and

opt i onal lapd tB? ofhaydbiee wmgicalsare wapendwﬂ)phmmgen,u eyanp fowley 2dieyl; hydroxg) or
wher ei n y%ﬁmq Sueg Rﬂé-auowa? emﬁ RIiB8RA fréf@ ORCARARP OB o 5@?&.%%3&8&8&& 217-

1) thion and opti onal
process a&@&y,dowq @llsarmymxm BewnéatﬁdtOIﬁ@cwetadsaraI@pdmonOAyr tigowes aJkylaminiof om

AMeS3, R JaikdtloyBito; rzdbialird Hez 8NEsiEhifdd! Ghrboxy; lower alkoxycarbonyl and

halogen;

and one of the radicals Rs, Ry and Rg is halogen, NH,, NO,, NHC(O)CF;, NHC(O)CHg,
NHC(NH)NH,, and the other two radicals are hydrogen, lower alkyl, fluorinated lower alkyl
benzyl or phenyl;

or a salt or crystal form thereof,

wherein a compound of formula i
R 4
R 5 R 3

R,00C R, "
R 1

is reacted with an amine of formula Il

A) wherein Re = methyl, ethyl or aryl: in the presence of
1) a Lewis acid selected from Al(lower alkyl)s, AICls, EtAICI,, MeAICl,, Me,AICI, Et,AIC| or
the corresponding sesquichlorides,
2) an organic solvent, and optionally
3) a base,
and the resulting product is hydrolyzed;

or
B) wherein Rg = hydrogen: in the presence of



10. A process according to claim8 or 9 wherein the process is carried out
at a tenperature of 20C to 80C. 11. A process according to any one of
clains 8 WO 0306esherein RL, R2i R4, R5, and R8 are hydrog®c]I/HR83/01H88
(4-met hyl - pi perazinyl)-nethyl, R6 is hal ogen, NH2, NO2, NHC(O) CF3,
NHC( O) CH3, or NHC(NH)NH2, and R7 is rret%%l. 12. A process for the
preparation of conpounds of fornula I RPRS RB RNI'"R2 RsOR
wherein the radicals Rl, R2, R4 and R5 are independently hydrogen, cyano;
| ower al kyl; hydroxy- or am no-substituted | ower alkyl; trifluoronethyl;
free, etherf)fthiodylehorids, eri fi ed hydroxy; |ower al koxy; |ower al kanoyl oxy;

free, al kyl%gi?!d%@énr}kg%l@ﬁtegn@ -%%Mono- or di-lower alkylamno; | ower

al kanoyl am am ho; free esterified carboxy; |ower

al koxycarbd@)dbamed hal ogen; or Rl and R2 or R4 and R5 together are a
substituted or unsubstituted al kyl ene radi cal having 4 carbon atons, the
substituents preferably being selected fromcyano, unsubstituted or

hydr oxy- ,9.am Aprocess &comtlimgl to pilgimr & miheydin theb kewit Letcietlinl Awsrseldcked fromukilegs
especially ne I I i u thylo, Adkee, etherified or esterified

hydr oxy, free’%lgé'f‘('ﬁﬁl}été@%%{@ §|aE¥§§2AA no and free or esterified carboxy;
and the other three radicals are independently hydrogen, cyano; | ower

al kyl ; hydroxy-_ar 1 NQ- subst.it Lower .al kyl : trifl.uoronethyl: free,
thor | 11 29 o Beflss RRoRRG Ay ShEHanBR 1 ibessnsf e Epd o MinperehfS
al koxy; | owerof 20kGao®0WXy; free, al kylated or acylated am no; nono- or
di -1 ower al kyl am no;
11. A process according to any one of claims 8 to 10 wherein Ry, R,, R4, Rs, and Rg are
hydrogen, Rs; is (4-methyl-piperazinyl)-methyl, Re is halogen, NH,;, NO,, NHC(O)CFj;,
NHC(O)CHjs, or NHC(NH)NH,, and Ry is methyl.

12. A process for the preparation of compounds of formula |
R 4
R 8 R 5 R 3
R 2
R¢ O R,
1
wherein
the radicals Ry, Rz, Rs and Rs are independently hydrogen, cyano; lower alkyl; hydroxy- or
amino-substituted lower alkyl; trifluoromethyl; free, etherified or esterified hydroxy; lower
alkoxy; lower alkanoyloxy; free, alkylated or acylated amino; mono- or di-lower alkylamino;
lower alkanoylamino; benzoylamino; free or esterified carboxy; lower alkoxycarbonyl and
halogen;
or
R1and R; or R and Rs together are a substituted or unsubstituted alkylene radical having 4
carbon atoms, the substituents preferably being selected from cyano, unsubstituted or
hydroxy-, amino- or 4-methyl-piperazinyl-substituted lower alkyl, such as especially methyl,
trifluoromethyl, free, etherified or esterified hydroxy, free, alkylated or acylated amino and
free or esterified carboxy;

and the other three radicals are independently hydrogen, cyano; lower alkyl; hydroxy- or
amino-substituted lower alkyl; trifluoromethyl; free, etherified or esterified hydroxy; lower



| ower al kanoyl am no; benzoylam no; free or esterified carboxy; |ower

al koxycarbonyl and halogen; and R3 is a | ower al kyl substituted by

benzyl aniwo,03bemwzdyl am no, pyrrolidinyl, piperidyl, pipePazinrg$/91188
optionally substituted by radicals being selected fromthe group consisting
of cyano; |ower alkyl; hydroxy- or am_%%-_substitut ed | ower al kyl; and one
of the radicals R6, R7 and R8 is hal ogeff; NH2, NO2, NHC(O CF3, NHC(O CH3,
NHC( NH) NH2, and the other two radicals are hydrogen, |ower alkyl,
fluorinated | ower al kyl, benzyl or phenyl, or a salt or crystal form

t her eof , alkebrwr lowar alkeneyhexynéreef alkglated| er agylaRgl @&nhoRmoBoRoRi-loNeRalkylRmind) R1

V isre d_ : o] . r.ej [

akyl Subore RS BAERing: Ot P oEiefncd cpleRl: lolpr ki) uforyP 4R
pyrrol i dihadgenpi peri dyl, piperazinyl, optionally substituted by radicals
bei ng selected fromthe group consisting of cyano; |ower alkyl; hydroxy- or
am no- substituted |ower alkyl, or a salt thereof. 13. A process according

t o cl ai mabd, Raiseadower Rikgl slibsditutearisy Hydngylpmireg ibeezoyirBinbs pwrrotielinlyly | piperidyl,

substitu . R4, E gen,. . [
0oL PR PP s By T s e G SRl o
NHC( O) CH®yanu; IovuHC(allty); Kividroxgnat eRTino-substituigd lowabalkgl 066613 PCT/ EP03/ 01188
-29 14. The use of conpounds of formula | according to any one of clains 1

to 7 for the
and one of the radicals Rs, Ry and Rg is halogen, NH,, NO,, NHC(O)CF;, NHC(O)CHa,

NHC(NH)NH_, and the other two radicals are hydrogen, lower alkyl, fluorinated lower alkyl,
benzyl or phenyl,

or a salt or crystal form thereof,

wherein a compound of formula V

Rg R

is reacted with a compound of formula Rq4-H,

wherein,

Ris is a lower alkyl substituted by a halogen, and

Ry4 is benzylamino, benzoylamino, pyrrolidinyl, piperidyl, piperazinyl, optionally substituted by
radicals being selected from the group consisting of cyano; lower alkyl; hydroxy- or amino-
substituted lower alkyl,

or a salt thereof.

13. A process according to claim 12, wherein

Ri4-H is N-methylpiperazine,

Ri3 is a methyl substituted by a halogen, and

R4, Ra, Rs, Rs, and Rg are hydrogen, Rs is (4-methyl-piperazinyl)-methyl, Rs is Br, Cl, NH,,
NO,, NHC(O)CF3;, NHC(O)CHjs, or NHC(NH)NH,, and R; is methyl.



preparation of conpounds of formula IVR' R4 a5R3I R HIV - R R OR
wherein one of the radicals R, R2, R3, R4 and R5 is a) a radical selected
from t he womapewonsi sting of |ower al kyl, am no; nono- or PAT/HPOSEr18S
al kyl am no; | ower al kanoyl am no; | ower al koxy-carbonyl; and | ower al kyl
which is substituted by am no, nmono- Qhgdi-Iower alkylam no or |ower
al kanoyl am no, or b) an unsubstituted or substituted radical selected from
the group consisting of benzyl am no; benzoylam no; pyrrolidinyl;
pi peridyl; piperazinyl; piperazinyl-carbonyl; thionorpholinyl,
nor phol i nyl ; and | ower al kyl substituted by benzyl am no, benzoyl am no,
hal ogene, pyrrolidinyl, piperidyl, piperazinyl, e.g.
4- et hyl - pi perazi nyl -, thionorpholinyl or norpholinyl, the substituents of
sai d substituted radical being selected fromthe group consisting of
cyano; | quer Takkide oﬁ"&&iﬁﬁéﬁ)ﬁds%f BrhS- ISéH&BFdI ted g%‘ﬁ%rofaél ms; 1 10,7 for the
trifluoromethyl; free, etherified or esterl ed R roxy; Tower alko Q
| over al kanoprepajation o somapuRdsafdermaa Nacy | at ed ani no; mono- or di-| ower
al kyl am no; | ower al kanoyl am no; Hpenzoylanlno free or esterified carboxy;
| ower alkoxycarbqnyl and ha ogen, and, and the other four radicals are

kyl; hydroxy- or am no-substituted
etherifiedyor esterified hydroxy; |ower
ee~al Ry at ed or acyl ated am no; nono- or
di -l ower al kylam ng/ | ower -Ika-oylaﬁ no; benzoyl am no; free or esterified
carboxy; |ower aPfoxycarbonyl” anft hal ogen; or R and RZi R2 and R3, R3
and R4i or R4 and R5 together are a substituted or unsubstituted alkylene
radi cal N@?FW@ 4 carbon atons, the substituents preferably being sel ected
from cyanéofwm&u@SMEmutngFgrnhmaﬁpgm- am no- or

4- et hyl - erazjn stituted | ower al kyl, WD 03/066613 PCT/ EP0O3/ 01188
y ?apradlca glecteg l%rom the group conS|st|ngyof lower alkyl, amino; mono- or di-lower

lower al kyl; tpgifl
al koxy; | over Aalka

alkylamino; lower alkanoylamino; lower alkoxy-carbonyl; and lower alkyl which is
substituted by amino, mono- or di-lower alkylamino or lower alkanoylamino, or

b) an unsubstituted or substituted radical selected from the group consisting of benzylamino;
benzoylamino; pyrrolidinyl; piperidyl; piperazinyl; piperazinyl-carbonyl; thiomorpholinyl,
morpholinyl; and lower alkyl substituted by benzylamino, benzoylamino, halogene,
pyrrolidinyl, piperidyl, piperazinyl, e.g. 4-methyl-piperazinyl-, thiomorpholinyl or
morpholinyl, the substituents of said substituted radical being selected from the group
consisting of cyano; lower alkyl; hydroxy- or amino-substituted lower alkyl; trifluoromethyl;
free, etherified or esterified hydroxy; lower alkoxy; lower alkanoyloxy; free, alkylated or
acylated amino; mono- or di-lower alkylamino; lower alkanoylamino; benzoylamino; free or
esterified carboxy; lower alkoxycarbonyl and halogen, and

and the other four radicals are independently hydrogen, cyano; lower alkyl; hydroxy- or

amino-substituted lower alkyl; trifluoromethyl; free, etherified or esterified hydroxy; lower

alkoxy; lower alkanoyloxy; free, alkylated or acylated amino; mono- or di-lower alkylamino;

lower alkanoylamino; benzoylamino; free or esterified carboxy; lower alkoxycarbonyl and

halogen;

or

Ry and Rz, Rz and Rs, Rs and Ry, or Ry and Rs together are a substituted or unsubstituted

alkylene radical having 4 carbon atoms, the substituents preferably being selected from

cyano, unsubstituted or hydroxy-, amino- or 4-methyl-piperazinyl-substituted lower alkyl,



-30 such as especially nethyl, trifluoronmethyl, free, etherified or
esterified hydroxy, free, alkylated or acylated am no and free or
esterifi edomanbwry; and the other three radicals are indepemd®Pnt/inmss
hydr ogen, cyano; |ower al kyl; hydroxy- or am no-substituted |ower alkyl;
trifluoromethyl; free, etherified or estgrified hydroxy; |ower alkoxy;
| oner al kanoyl oxy; free, al kylated or acylated am no; nono- or di-I|ower
al kyl am no; | ower al kanoyl am no; benzoyl am no; free or esterified carboxy;
| ower al kox%/car bonyl and hal ogen; and one of the radicals 136% R, and R$
is H N-Iquch ras| espesiglly ynetipyl.2 triflyeegresthylRifees, setherifiedasr rasterified meydigky; Ifree,
rPYT 1Ol My et acy Rltedt B dr@Re GHebidrmiBlRaldolyt ed_phenyl ‘wherein Lhe

al ky or a

am no group I n each case Is free, ate icylated, 1 Hindolyl or 1
H i mi daz@nglthesibridthige sadicale arse slepertlantiy diydengeoncyanomover alkdubystroxystoed
or | ower .S [ e Yk e t t d
nsubst | (i RaeasHHSd orr A TS oraRls o8, oebhelp of Yool AN pwer
R12 are &onylnwepakkaaorloxy; beet alsylateHar acylatachaminop manower dialowet atkpldrrinive

ot her t | .2 h o I ™ ols , r

phar macecr) el s Wi Efind, Y of olitiped SRy onBF BilhagaufiipyE ano
accor di ndralogeal ai m 14 of a conpound of forrmula I, wherein Rl, R2, R4i R5
and R8 ar : } 6 = hyl - pi perazinyl)-methyl, R6 is Br, d,
NH2, w%naﬁ%gﬁﬁd'cﬁ%&eqﬁgﬁéﬁ%%mq NH)NH2, and R7 is methyl, for the
preparation, of ¢ OLH‘I)% of formula IV, wherein Rl, R2, R4, R5 and R8 are
hydr ogen, 10 ?m) yl - pi perazinyl)-nmethyl, R6' is 4-
(3-pyridyl)-2-gyrinjdinamno, and R7' is nmethyl, or a pharnaceutically

accept abl e patt crystal formthereof. 16. A process for the preparation
of conpounds of fRorrruI a |V or a pharmaceutically acceptable salt or
crystal formtheredf, fromconpounds of fornmula I. 17. A process for the

prepar ati ografei RGO IPLPEZAYI, HAREMYR 1Yy Rbyid amﬂ?cf-rH?%%lI‘lJ)-?cﬁ\lléryalkyl-substituted
phenyl wherein the amino group in each case is free, alkylated or acylated, 1H-indolyl or
1H-imidazolyl bonded at a five-membered ring carbon atom, or unsubstituted or lower
alkyl-substituted pyridyl bonded at a ring carbon atom and unsubstituted or substituted at
the nitrogen atom by oxygen, and R;; and Ri, are each independently of the other
hydrogen or lower alkyl
and the other two radicals are hydrogen, lower alkyl, benzyl or phenyl;

or a pharmaceutically acceptable salt or crystal form thereof.

15. The use according to claim 14 of a compound of formula I, wherein R,, R», R4, Rs and
Re are hydrogen, Rs is (4-methyl-piperazinyl)-methyl, Rs is Br, Cl, NH,, NO,, NHC(O)CF;,
NHC(O)CHj;, or NHC(NH)NH,, and Ry is methyl, for the preparation of compound of formula
IV, wherein Ry, Rz, R4, Rsand Rg' are hydrogen, Rs is (4-methyl-piperazinyl)-methyl, Rg' is 4-
(8-pyridyl)-2-pyrimidinamino, and R;' is methyl,

or a pharmaceutically acceptable salt or crystal form thereof.

16. A process for the preparation of compounds of formula IV or a pharmaceutically
acceptable salt or crystal form thereof, from compounds of formula 1.

17. A process for the preparation of a compound of formula IV or a pharmaceutically
acceptable salt or crystal form thereof, from compounds of formula Il and Il wherein in a first



acceptable salt or crystal formthereof, from conpounds of formula Il and
[11 wherein in a first WO 03/066613 PCT/ EP0O3/01188 -31 step a conpound of
formul a IwWo3p6@par ed according to any one of clains 8 toPCIEPN0IBS a
second step the conmpound of formula | is reacted to a conpound of fornula
|V by conventional nethods. 18. Pr oceszﬂaccor ding to claim 16 or 17 for
the preparation of a conpound of formul'@'l'V wherein Rl, R2, R4, R5 and R8
are hydrogen, R3 is (4-nethyl-piperazinyl)-nethyl, R6'" is 4-(3-
pyridyl)-2-pyrimdinamno, and R7' is nethyl, or a pharmaceutically
accept abl siep alaompound wé fermuld bisrprepared aiccortihg 14 priyaoreaciecidimsad toctBrpad it aon

at Teast el 88 cBRoSuRI YA O a8 1 et or Shirhun B biden

at | east one pharmaceut| act’ive conp

0. 00001 woament®nabyetheilgiht of at | east one conpound of fornmula |I. 20. A
pharmaceutical conposition according to claim19, wherein b) is
(4-[(4-methyl -1 -piperazin-1-ylnmethyl)-NJ[4-nmethyl-3-[[4-(3-pyridinyl)-2-

pyri m di n\8.] d?rbms]sr@;mngdr]gobrdaim tiepr o7 felxr thb greperatidn ofed b%ma@.oﬂmf f&btrﬁhlé avt

or cryst eqf , ' | t ast,,one, conpound of fo a

wher e%/n, r?nfs'n ram?ﬁ,&:‘ ‘h;ﬁs-a B?%r%%ihﬁ@f‘:%-e n'néi ﬁy(fl:m%m%'%‘?ra@w'ﬁé@[wﬁﬂg Jé@é
hydr ogen, pyRayl)-2-piyeinisiiramindyHhd RO mbiHgL, Of ERharmatdttiedIgHcoptableiGaidy bhdtal and
R7 is matfg%l‘ thePlof® salt or crystal formthereof.

19. A pharmaceutical composition comprising,
a) one or more pharmaceutically acceptable excipients, and
b) at least one pharmaceutically active compound of formula IV, and
c) between 0.00001% and 5% by weight of at least one compound of formula |.

20. A pharmaceutical composition according to claim 19, wherein

b) is (4-[(4-methyl-1-piperazin-1-ylmethyl)-N-[4-methyl-3-[[4-(3-pyridinyl)-2-
pyrimidinylJamino]phenyl]lbenzamide) or a pharmaceutically acceptable salt or crystal form
thereof, and

c) is at least one compound of formula | wherein, Rs is (4-methyl-piperazinyl)-
methyl, Ry, Rz, R4, Rsand Rgare hydrogen, Rg is halogen, NH,, NO,, NHC(O)CF;,
NHC(O)CHs or NHC(NH)NH,, and R; is methyl, or a salt or crystal form thereof.



