- 1 - N-phenyl-2-pyrimidine-amine derivatives The present invention
provides novel amides, a process for preparing these amides and the use
of these amides. In particular, the present invention provides novel amides
of formula | R4 wherein one of the radicals RI, R2, R3, 1:14 and Rs is a)
a radical selected from the group con *stlng of lower alkyl, amino; mono-
or di-lower alkylamino; lower alkanoylamino; lower alkoxy-carbonyt:-and
lower alkyl which is substituted by amino, mono- or di-lower alkylamino or
lower alkanoylamino, or b) an unsubstituted or substituted radical selected
N-phepyiroRyTt B%@Mlﬂ@"@f%‘é‘?&ylammo benzoylamino; pyrrolidinyl;
piperidyl; piperazinyl; piperazinyl-carbonyl; morpholinyl, thiomorpholinyl,
The pg;g%%vger alk é:osfrlb\sﬁ %%Ergor\z thétaqéglamlno ‘E%?%O ?rgén?ygalkeqseenael‘nides and the
use ofhrmaeﬁphtdﬂwl 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
In PaWHWx%%WSF%WWB%P@MQﬁWSW 4FBlS'e§IR§/f8f§HJl§'r lacylated
amino; mono- or di- Iowenqlkylamlno lower alkanoylamino; benzoylamino;
fre@qr esterified garboxy Iowgr alkoxycarbonyl and haa zlol and the
other 1g adlcals are eno‘éntly(thydrogen cyano; Iower aIkyI

acya ed amino; mgno ™ d| lower alkylammo lower alkanoylamlno
benZoylamino; free or esterified carboxy; lower alkoxycarbonyl and
wherdimlogen; Or Rl and R2 R2 and R3, R3 and R4, or R4 and R5 together are

one of* tﬁg?gg%é?sd 1[ H’;,S Eue%ng Rsis

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 esteritied 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 halogeﬁﬁq

and the other four radicals are mdependently (ydrogen cyano; lower alkyl; hydroxy- or

amino-substituted lower alkyl; trifluoromethyl; freé:-ethenfred 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 .
R; and R», R and R,, Rsand R, or Ry and Rs fogether are-a substituted or unsubstituted
alkylene radical having 4 carbon atoms, the substituents preferably being selected from



alkylene radical having 4 carbon atoms, the substituents preferably being
selected from - 2 - 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; le@er alkyl; hydroxy- or -
amino-substituted lower alkyl; trifluoromethyl; free, etherified or esterified
hydroxy; lower alkoxy; lower alkanoyloxy; free, alkylated or acylated

cyanfa,mmﬁum' i tm&_teac; di-lny@éb @Ky&mirm;&wgr@klajn@;damlﬂwlmmir}@wer alkyl,
ree or esteritied C XY, Jower alkoxycaroonyl an ogen,;.ang o 0
suchy 35, STRBRALE, o s TAGEORIRN o et SNBSS G T eaed hycroxy, free,
alkylatetOgOFCHB N H@INHINH R eodetierdibe canmrgdicals are independently
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and (HE 1GHEP MR QURRCA HUSERIEMD PIORSIAY SFRRC b QSR fiarony- or
amingrepbeiibijes Jawrnhatediidaiiyosematib dreait ethriiied ier spstesifind dhyeroxy; lower

alkoXSXAGNIR af&AGIbRGIOIHSY) aitatBteinTably-0th 1 erohiOse IS WEIdSkylamino;
s of formula | or IV with a basic nitrogen atom, e;yecially

lower, alkanovlbming: banzaviamIng: [Iee R SSlRTiRR BHSNG JpWie AkoRyparbonyl and

halogergmple, halogen acids, such as hydrochloric acid, sulfuric acid, or

ond B B LI Ace P ST Nkt BRI, MHC(OIoH,

- NHCHWiNsaanft HadBet dnsidading!si sae daflereadantiylyusiiegand lrneicalkyl, lower

fluorin&t8d fArseAsiAl op WM 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,
or a sakintmyateldacidheyabdhexanecarboxylic acid, adamantanecarboxylic
acid, benzoic acid, oxalic acid, salicylic acid, 4-aminosalicylic acid,
phthalic acid, phenylacetic acid, mandelic acid, cinnamic acid, methane-
Comppusiarel-Jansia deitay- hgdivxistHanasafonicdtigreferably a pharmaceutically
@zl 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,
SuchNadisciob éoytsdfdoniexarngd ¢\ -anetbivl gddithydaks, [Wrpfepphswithrorgadmor
inorg@hi@ BQ@BH%B&%SBH%Q‘B%&H&Q I‘r’lﬁ'l AFSRRIG Belsk nTt?’OQE_R ; @%iaggﬂecially the

or purification purposes it is also possible to use Eharmaceutlca

pharpagrisigihbRecMaPls calianyiablelaro#iipe teloreypiRRimfRlrgen acids,

acce

- such d§Syerdbacragier dlifally aseepigiiespitsioabigeSempewdaéacids are, for

examgB e PR e oL R IR S R RPELH A,
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-cyctohexylsulfamic acid,
N-methyl-, N-ethyl- or N-propyi-sulfamic acid, or other organic protonic aciQS, suchas

ascorbic acid.



Preferred salts of formula I, are chloride, bromide, mesylate, acetate,
trifluoroacetate. The term "lower within the scope of this application
denotes radicals having up to and including 7, preferably up to and
including 4 carbon atoms, preferably methyl or ethyl. The term lower
fluorinated alkyl" within the scope of this application denotes radicals
having up to and including 7, preferably-up to and including 4 carbaon _
atoms, preferably methyl or ethyl, which are substituted by fluorine such
as mono, di or trifluoro-methyl, trifluoro-ethyl. The term "piperazinyr within
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example lower alkanoyloxy or especially halogen, such as iodine, bromine
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alkylamino, such as methylamlno or di-lower alkylamino, such as
dimethylamino. Acylated amino is, for example, lower alkanoylamino or
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e.g. 4-methyl-piperazinyl-, or morpholinyl, thiomorpholinyl , the

The téHﬁgiBb:@FTﬁ]@hﬁa@&amﬁ’ﬂbﬁﬁﬁr{ﬁiﬂ(‘eﬁdﬂ@Qﬁ FRlegpicHem %9(&1 Padicals having
up to_ggcrj]sllnsc Gg ing 7, preferably up to and including 4 carbon atoms preferably methyl or

ethyl, which are substituted by fluorine such as mono, di or trifluoro-methyl, trifluoro-ethyl.

The term "piperazinyl” within the scope of this application denotes unsubstituted piperazinyl

 or N-lower alkyl-piperazinyl such as 4-methyl-piperazinyi-.

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

henzoylamino.
Esterified carboxy is, for example, lower alkoxycarbonyl, such as methoxycarbonyl.
Preferably, Rs is lower alkyl substituted by benzylamino, benzoylamino, halogene,

pyrrolidinyd, 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; 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. Preferably, R3 is lower alkyl
substituted by pyrrolidinyl, piperidyl, pigerazinyl, e.g. 4-methylpiperazinyl-,
or morpholinyl, thiomorpholinyl, the substituents of said substituted radical
being selected from the group consisting of lower alkyl; hydroxy- or

cyarm;rihmesWIiwmmn@mmmWeRal@mrwmamee, etherified
or eg%w“ﬁ%%ﬁnet %{gﬁg?é?&’ﬁ@%%éﬁ%}@ﬁﬁﬁ%&" M%?é%? %c%}@f!ad amino;

such ast rerera

‘mong4-ph gilgwerpaliianynorewsa alsanejamisoRkeareyRONE Figgrotesteriiei carboxy;

owehal PMARYINGE hbY ))CF3, NHC(0)CH3, NHC(NH)NH2, and R7 is
methyl. Amides of formula | may be prepared by a process as depicted
below: Il wherein 131 to Rg are as defined above and Rg is hydrogen,

Preferatilyy| Rgtisyloorearglkyl substituted by pyrrolidinyl, piperidyl, piperazinyl, e.g. 4-methyl-
piperazinyl-, or morpholinyl, thiomorpholinyl, the substituents of said substituted radical being
selected from the group consisting of lower alkyl; hydroxy- or amino-substituted lower alkyl;
Preferably, Ri, Rz, Rs, Rsand Rgare hydrogen.

Preferably, Ry is lower alkyl such as methyl or fluorinated alkyl such as trifluoromethyl.

Most preferably, Rs is (4—methyl-piperazinyi)-methyl, R;, Ry, By, Rsand Rgare hydrogen, Rg is
halogen, NHz, NO, NHC(O)CF;, NHC(O)CH;, NHC{NH)NH,, and R; is methyl.

Amides of formula 1 may be prepared by a process as depicted below:

R, NH, 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 dif_ficultland typically requires high reaction .
temperature, e.g. of about 200°C, or use of strong bases, such as sodium methoxide,
sodium amide, n-butyt lithium, sedium hydride or Grignard reagent. Thus there is a need for

a more efficient amidation process as hitherto known.



C

However, direct conversion of unactivated carboxylic acids or esters to
amides, such as compounds of formula I, with amines is difficult and
typically requires high reaction temperature, e.g. of about 200C, 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. -5 - The present
Applicants have found that direct conva&rsion of unactivated carboxylic-
acids or esters of compounds of formula 1l with compounds of formula llI
to amides of formula | may successfully be conducted under mild

The pissERioNBRISAME RakffRUATERG ditech sprvsrsipnirE Wiaclrtechsarpaxylic acids or

esterb@wa»muabg@mm’smaammmiwunwdfcmﬁﬁmalIm&b apRsss of Brmula | may
nmiar ture of, b een 20C éltC referably at about 40C, for a
succ% cggy, drE

TebC?\'?v%uen gg?ran %erably 8 hours, preferably under

A) whn&chtllﬁdBpWUieeméf@ramy at atmospheric pressure, and hydrolysis of

in the b@ggm pgoduct; or B) where Re is hydrogen: in the presence of 1)

thionylchloride,
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 atmosphers,
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 1l with compounds of formula

A) where R 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 optionaily



2) an aprotic organic solvent, and optionally 3) a base, at a temperature of
between 20C and 70C, preferably 45C, 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 Ill A) where
Fig is methyl, ethyl or aryl: in the presefice of 1) a Lewis acid, 2) an-aprotic
organic solvent, and optionally 3) a base at a temperature of between 20C
and 80C, preferably at about 40C, for a period of between 1 hour and 1
Spaypaseferably 8 hours, preferably under inert atmosphere, preferably. at

aP MO LR ST BE IR Qﬁﬂl%gd)rf’%‘i’&HEI YERYEEAYelibd of between 1

where q Is hydrogen: in the presence of ?yhiony chloride,
hour and 1 day, preferably 6 hours, preferably under inert atmosphere, preferably at

atmospheric pressure.

Suitable Lewis acids for process A) include Al{lower alkyl)s (e.g. AlMeg, AlEts, Al(Bu)s), AICH,,
AlBr;, ELAICI,, MeAlCl,, Me-AlICI, ELAICI and the corresponding sesquichlorides. Preferably,
the Lewis acid is selected from AlICl,, EtAICL or Et:AICIL even hore preferably is AlICl,.
Typically, the Lewis acid is present in an amount of 1 to 4 mole equivalents. In the case of
AlMe;, AlEt;, and Al(Bu)s, e.g. 2 to 3 mole equivalents, preferably about 2.5 mole
equivalents are present; in the case of AlCl;, AlBrs, EtAICL, MeAICl,, NiezAICI, Et,AICI 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

RisH



2) an aprotic organic solvent, and optionally - 6 - 3) a base, ata
temperature of between 20C and 70C, preferably 45C, for a period of
between 1 hour and 1 day, preferably 6 hours, preferably under inert
atmosphere, preferably at atmospheric pressure. Suitable Lewis acids for
process A) include Al(lower alky1)3 (e.g. AlMe3, AIEt3, Al(Bu)3), AIC13,
AlBr3, EtAIC12, MeA1C12, Me2A1CH #42AICI and the corresponding-
~ sesquichlorides. Preferably, the Lewis acid is selected from AIC13,
EtAIC12 or Et2AICI, even more preferably is AIC13. Typically, the Lewis
acid is present in anBgnount of 1 to 4 mole equivalents. In the case of
(Bu)F e.9. 2 to 3 mole equivalents, preferably about _
P present; in the case of AIC13, AIBr3y) EtAIC12, R R,
2A|CI and the cﬁ;es&mﬂm_ges uichl
ofeto equivalents areprey
RThionylchloridélis pr&ferably present in pfocess B) in an amoynt of 1.5 to
10 mole equivalents, preferably 1.5 mole equivalents. Suitétdle aprotic o Ry
organic solvents for carrying out process A) and B) include _
toluene/acetonitrile, toluene, benzene, chlorobenzene, dichlorobenzend,
acetonitrile, mesitylene and pyridine. A preferred base for process A)
or B) is N,N-diisopropylethylamine, lutidine, pyridine, or Ctertiary amines.
In an alternative aspect, the present invention provides a process for the
Wherﬁ%paration of compounds of formula | by reacting compounds of formula
Ris id/avatvercatiybsutnsintédroyachBlbdeh] - 7 - .
R4 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,

R is a lower alky! substituted by benzylamino, benzoylamino, pyrrolidinyi, 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. hiperazinyi is a N-lower-alkylpiperazine e.g. N-methylpiperazine.

Preferably, R,, Rz, R, and Rs are independently hydrogen, cyano; lower alkyl; hydroxy- or
amino-substituted fower alkyl; triflucromethyl; free, etherified or esterified hydroxy; lower
alkoxy; lower alkanoyloxy; free, alkylated or acylated amino; mono- or di-lower alkylamino;
free or esterified carboxy; lower alkoxycarbonyl and

lower alkanoylamino;

halogen.

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

compounds of formula I,



V wherein, R13 is a lower alkyl substituted by a halogen, R14 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, R3 is a lower alkyl
substituted by benzylamino, benzoylamino, pyrrolidinyl, piperidyl,
piperazinyl, optionally substituted by ra8licals 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
organigg,olvents, such as TI-IF{Tetrahydrofuran) or directly in the amine R,
R14sH. Preferaﬁly piperazinygl is a N-lower-alkylpifejazine e.g. g

_ F1vs\7olutio
@ R, R2, R4 and R5 are indeper

Wiiberdzine. Preféra

alkanayloxy; free, alkylated or lated amino; mono- or di
alkylamino; lower alkanoylamino;; free or esterified carboxy? lower
alkoxycarbonyl and halogen. Compounds of formula V can be obtained by
reactiﬁ'g'; compounds of formuldfI' with compounds of formula v

in the presence of '

1) an organic solvent such as THF (Tetrahydrofuran)
2) a base such as N,N-diisopropylethylamine, lutidine, pyridine, or tertiary amines.

Alternatively, Ry4-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 th'e 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 crystallization or
precipitation of an amide of formula | occurs; or by extraction, e.g. as a salt, or into ancther
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 H or II' may be prepared by methods known to the skilled person in
the art. Compounds of formula lli are commercially available e.g. from Fluka, Aldrich or

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

The compounds of formula | may be used for the preparation of compounds of formula IV,

v

R/

~ wherein R, to R; are as defined above and



-8 - IV in the presence of 1) an organic solvent such as THE
(Tetrahydrofuran) 2) a base such as N,N-diisopropylethylamine, lutidine,
pyridine, or tertiary amines. Alternatively, R14-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-gblvent 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
one 6oteeRititals BYcRAameyapdation, e.g. to dryness or almost dryness, e.g.
until crystallization or precipitation of an amide of formula I occurs; or by
actid §.as a salt, or into another solvent which may be the same
or di ere%ﬁ%ro that used in the amidation; and precipitation or
cr izablon of an amide of formula |. The amides of formula | may be
I%‘mrified by conventional techniques such as recrystallization or
chromdtography. Compounds of formula Il or II' may be prepared by
ethods.known to the skille person |r\3tﬁ$ art. Compounds of formula ,II
WHRES mierdfay RYBREHEE: 9. BT o ATGReh of RUBs &F nidlyiBg-ower alkyl-
syrefifated phengthdescimdben aonihe grillpdipestn éathdsaitee, 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 Ry, and Ry, are each
independently of the other hydrogen or lower alkyl

and the other two radicals are independently hydrogen, lower alkyl, e.g. methyl, benzyl or

phenyl,

or a pharmaceutically acceptable sait 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 IV 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
hyperprofiferation (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 1 and the use of compounds of formula
1 for the preparation of compounds of formula {V wherein Rq to Rg' are as herein described.



The compounds of formula | may be used for the preparation of
compounds of formula IV, A4 R 61 wherein al to R5 are as defined
above and - 9 - one of the radicals R6', R7" and R2'is R 10NN-r rr H12
wherein Rto is 4-pyperazinyl, 1-methyl-1 H-pyrrolyl, amino- or amino-lower
alkyl-substituted phenyl wherein the amino group in each case is free,
alkylated or acylated, 1 H-indolyl or * ¥Bimidazolyl bonded ata - -
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 Ril and R12 are each
This in\geﬁandené% o{ the otheéh drogen or Iov¥.er alrzl and the thﬁfr twoI Y
s PR PR dR A RIS A e SRRRION G SR CbBya, V or 2
pharpheeytically acceptable sait or crystal form thereof, by reacting a compound of formula |
as described herein, with a compound of formula Vi

vil
wherein Ry is 4-pyraziny!, 1-methyl-1H-pyrrolyl, amino- or amino-lower alkyl-substituted
phenyl wherein the amino group in each case is free, alkylated or acylated, 1H—indolyf or
1H-imidazofy! 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, and R;» are each independently of
the other hydrogen or lower atkyl,
by conventional methods.

Preferably in a first step, the compound of formula | is prepared from compounds of formula

il and Il 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 R is -
NHC(NH)NH_,

with a compound of formula VI

R )J\y\N,CHs

10 Y
R
Vi 11

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 écylated, 1H-ind6lyi 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-pyridyl and unsubstituted or
substituted at the nitrogen atom by oxygen, and Ry, is hydrogen or lower alkyl;



or a pharmaceutically 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 IV inhibit the tyrosine kinase activity of the receptor for the
epidermal growth factor (EGF) and ard liseful, 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

by cqrantictites| thheyhceais.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

PrefeiablysarirtactinifiAtISe B 563 ARlaRBRIc SPOER Sl iR arkianshs,

subject to the involvement of protein kinases. The compounds of formula

IV may also be used for ireating diseases of the central or peripheral
PrefeiaRig s @ﬁ&@?ﬁ{'éﬂtﬁ@gﬁa fﬁ@%ﬁﬂ?&vement of signal transmission by

protein kinases. Thus, in another aspect the present invention provides a

in or SERSSARONE RCHALBIAR 81 RORNBTARALIS R AN IITIRL & Frethy and
Rs ischyriearitisney ferenha eaipdnaith Ridisribylareiae éfamyiisbdtrtsapentrone to a
com;];o-ﬂi*lié la'ﬂ\lfsﬂﬁefa ﬂﬁ‘@\‘ﬁérwt_ Fﬁ.C@-‘(S-fSVn lm%?ﬂfﬁiﬁ%l?ﬁlrﬂf)?ﬂ?“tmh f9£and Rg' is
ormulia or a pharmaceutically acceptaple sall or crystal 1or ereotrt,

Py o@E e aTEE SR P Jh Ao PRI UL O LRI K HESHRSD dB SR 21 of EP
564 dbSormuataripbuidl ofliensinld-1 dhesednpipsdziiy|, B, risathstagil ahg Ay dbyhydrogen may
o0 B A B R o e e MRS Racif, in
the pspeRiee £ PR PR} da fiegPeasanreathm bPopiTBdiatskiodvaepmpound of
form@bY kst RYASLReRYSD FhAriREhaATIPRN RIAT eathyB 2 iRy B drogen.

unsubstituted or substituted at the nitrogen atom by oxygen, and R,, and
" R12 are each independently of the other hydrogen or lower alkyl, by
In anctimeatidoaimesth adsnprafdsabll anraulir stvebepsith B Lisniidy) il ¢ forthylband Rg is

hydrogbhPHERPE Y. UM EHRBRHES SO L USRI G S BAARHEPAHRESNHE R NH,, R, is
methyl and Rg is hydrogen using standard methods known to the skilled person. Compounds
of formula | wherein Rg is halogen, NHC(O}CF; or NHC(O)CHs, preferably Br, R; is methyl
and Ry is hydrogen may e.g. be transformed to a compound wherein Rg is NH,, R is methyl
and Ry is hydrogen using standard methods known to the skilled person. Compounds of
formula | wherein Rg is NHp, Ry is methyl and Ry is hydrogen may e.g. be transformed to a
compound of formula 1 wherein Rg is NHC(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 | is prepared from compounds of
formula It and Il as hereinabove described, preferably in the presence of AlCI;, Al(lower
alkyl); e.g. AlMes, AlEt; , Al(iBu)s or SOC,, 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 fo'r preparation of a compound of formula IV wherein R;, Ry, Rs, Bs and Ry are
hydrogen, Rs is (4-methyl-piperazinyl)-methyl, Rg' is 4-(3-pyridyl)-2-pyrimidinamino, and R is
methyl. :



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 R6 is - NHC(NH)NH2, with a compound of formula VI

0 -CH FI 10N3 VI R11 wherein 1110 is 4-pyrazinyl, 1-methyl-11-1-pyrrolyl,

amino- or amino-lower alkyl-substitutedi@henyl 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

Theatiylesabatituteitigymidythioindedtianaalioy dhebsynitiesisenf carpyadytiang formula 1V,

el A I RO, SRS ey s
meﬂwtam@@wl)rnwﬁwlaﬁer@aﬁn@wvém@]ewmdmmﬁﬁoﬁrﬂ&erﬁtmemyb in a more

effidReRr IS BREr RAIdMEISHAYINER FRehe BIBORNIBEN s 6WBROMNEHES literature e.9. in
formula | wherein R6 is NH H NH2 R7 is methyl and RBq is h

EP Rodf @3y e ﬁéﬁ?@&'\f\ﬁtﬁ%"ﬁ e ibg royé di" %rtéhfoughput
corbiveah pithriessf stpauis Y ﬂaqum ) mm(ﬁipyn d}g)nﬂepyitlmidwarpnMuctnon costs

i {36 SRR YRS YRR, R D ARGy e formea. n he
progepsai o Uvnmwrymmﬁlklnwohﬁmﬁjlwaﬂ@émmﬂﬁgTw (a specific

testthﬁFﬁG‘té{ﬂthén@ HEhrhlad-RyeHR Q@IWWGE%D @ﬁl@&ﬁ!@w?mg of Chemicals,
Chem £%acn‘lc |nt esence of P or I;?Hg in the resen e of

471p|¢8§ |ﬁ[9Fﬁa\£{aq t?é'%ﬁqﬁ% A V\W diping gs a strong indication
that4n(3 rpytideie -pyemictietosi o Rﬁ’rnaamwhrﬁawdtﬂtBbs dnyediyoifieant improvement of

occupational health. Furthermore, these processes allow the synthesis of e.g. radiolabeled

compounds.

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

AlMeg trimethylaluminium from FLUKA
Al(iBu); triisobutylaluminium -~ from FLUKA
AlCl, aluminium trichloride from Merck
platinum on suifide carbon _ from Acros
thionyl chloride from FLUKA
Celite Filter Cel ‘ from FLUKA
Rochelle Salt 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
Pdy{dba);*CHCI5 tris(dibenzylideneacetone)-dipalladium chioroform

complex from FLUKA



In another embodiment, compounds of formula | wherein R6 is NO2, R7 is

methyl and R8 is hydrogen may e.g. be transformed to a compound of

formula | wherein R6 is NH2, R7 is methyl and R8 is hydrogen using

standard methods known to the skilled person. Compounds of formula |

wherein Rg is halogen, NHC(0)CF3 or NHC(0)C1-13, preferably Br, R7 is

methyl and Rg is hydrogen may e.g. bd3ransformed to a compound- -

wherein R6 is NH2, R7 is methyl and R8 is hydrogen using standard

methods known to the skilled person. Compounds of formula. | wherein R6
Prefésanet2isRivenmbov alhdsRecisllyyiirrecompgund ob botravisfévmdittoieN-{5-[4-(4-

e oot . & BT 2 i -amin.
N-{5} m%BM'ﬂ%’n%Bﬁﬁ@%ﬁ'}&ﬁ%wﬁmm?éﬁwwwmx&ﬂ-@-pyndyl)-2-

pyrinﬁammugﬁﬁ@(g@m%avéﬁ%aremﬁﬁbﬁgtﬂmﬁmmumsrfpbf@wéu%yllmﬂéy a8d the
ereimnanbove criped, prerera In resence, or A ) ower

oo R ATIAG: AL AL, SO ST A EaBHP L European
patentmppmwuﬁBrm@I @GMK&MBEMSO@'BDBC! o ﬁ:)QntdbdM B93, and in
equi&éf]@ﬁ?&ﬁﬂ%km‘i‘é%%ﬁpﬁé‘?ﬁ%rﬁ%n?@ﬂ&:%@@%%&:ﬂg&@fg;ﬂ{ BERAAE 521,184

of a compound of formula IV wherein R1, R2, Rs, Rg an are

and iRydeRANGS rRgRNRAASER petberysiaienss is@ven to the B-crystal form of 4-(4-
metr%%éwmwa}wmwmmhﬁp@-(i@}ﬁ&?ﬁmpyriﬁdiJbey&rrﬁﬁﬁ@ﬁé.ﬂm.

t resent invention allow the sénth_ess of compounds of formu

 benzgpidde mathanesHisnAg a8 reRmReR/NViRg Shrepran paien appligaipp Mo, 998 473

publisiyeldageralr 3 6s Z80Mmethyl-piperazinyl)-methyl, R6' is
4-(3-pyridy0-2-pyrimidinamino, and R7' is methyl, in a more efficient and
higher yielding manner than previously described in the literature e.g. in

The feprogadonetiyipigssadivd vbnping W ddeneditbdd 4 pedinsed/Pherniding-yl-
aminf)pRalRwerRaIRiaetiNktiesHaiBR:yRRANAA REABSHHNAN IR MY Miropean patent

_s%nlflcantl lower production costs In the previously described syntheses,
applicalipaiRi Cftetifediates may be formed. In the processes of the present
invention all intermediates show a negative AMES Test (a specific test for

very BRI R RIS BRe o AR R S Hegiave

salt, eapretialydrstisnginutalfonanamesitairagdinic intermediates are formed
which would be a significant improvement of occupational health.
Furthermore, these processes allow the synthesis of e.g. radiglabeled

The %PHBHUHﬁQf WY ierg eeericaib PRy Trardrakatinessdyrdhaeatent
appligagass R Htbe4pt096ht imd®99/0888Ahir aamdalamirave EdiioAnd claims and

Ari I lfg’g Fﬁg&@ uminj t'at}! ide ?/I éf
e B T SRR 5 BB M ol e
pharfesautingrepatations and the claims are hereby incorporated into the present
application by reference to these publications. Comprised are likewise the corresponding
sterecisomers 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 1V, 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,



from FLUKA -yl-propenonefrom FLUKA from FLUKA
2,2'-bis-(diphenylphosphino)-1,11-binaphthalin synthesized according to
literature procedure tris(dibenzylideneacetone)-dipalladium chloroform
complexfrom FLUKA - 13 - Preference is given above all especially to the
compound of formula IV which is N-(514-(4-
methyl-piperazino-methyl)-benzoylamigig]-z-methylphenyl}-4-(3-pyridyl)-2
-pyrimidine-amine. T T

. N-(544-(4-methyl-piperazino-methyl)-benzoylamidol-2-methylpheny1}-4-(3
-pyridy1)-2- pyrimidine-amine (also known as "Imatinib" [International

b) atI@@rﬁﬁ%?)ﬁ@?&%ﬁ%‘@ﬂbﬂ@'ﬁ?ecﬁg@ﬂmef,fe%@éMyad?an anti-tumour
c) hehgest AuDdeswibed FyExanmmPds et RuebpeataRNINA RN |, preferably

EP-A- 409, which was publish n 6 Oct 3, and in
behNggﬂ@a %%%ig’p%%nsc’aw Sp? Elts‘t%a?trgﬂ%u?ngg%&s (ﬁhé c°o%4;6éi,’6e'.g. in
US patent 5_,52_1,184 and in Japanese patent 2706682. Another
The PFESERE ﬂ%fﬁi@h"ﬁé‘rﬂ‘&ﬂf&‘ﬁ?fﬁfggéké?ﬂéﬁﬂéﬁéﬁﬁqgi corf!Rositions_esgeciaam/i tablets

methylpiperazin-1-ylmethyl)-N44-methyl-3-(4-pyridin-3 rimidin-2-ylai
Commb'a'ﬁﬂ&&hﬁ%ﬂ?&iﬂ'ﬂ%’?ﬁ@hﬁﬂ@ﬁh&’ﬁ%@a@&%ﬂp Yy ERydin-2-
ylampiphtapplieatiamiie. 1 Bphésnmbdirheonbépyabl 406 dstdefoim thereof.

"4-(4-methylpiperazin-1-ylmethyl)-N14-methyl-3-(4-pyridin-3-y1)pyrimidin-

2-ylamino)phenyll-benzamide" includes the 0-crystal form as described in
Prefatablg ¢)dpearopwemdpbivatida Nuhgeh iRz isVdrnpiiafepipsyeainyl)-methyl, Ry, Ro,

kS .t ti table
bt et L AR e R
NHC(BHer gy

n

sty o sghidbineealy disclosed in the patent
applications EP 0 564 409 Al and WO 99/03854, in particular in the
compound claims and.the fina(j roducts.of the working examples, the ..

one G IR PhaffHEe e eSSBS R SRR fpogitin,

e.g. thuselomeatienalicbsehcopdiatedinteshensrbisdat.applivdidmenstaline
cellulHErRNGRAPHFRS AR ICALIRNSs & PIMBY GERISHKANRRIE MOH G BRIUAEKed

stereoisgmers as well as the.correspondin? polymorphs, e.g. crystal _ -
PolyviRYaMTERRISyISich GreshRudfnd df e Hiray a<hectiaifal silicon
dioxidey ¢ntipatrelatesie lisrivantpé compgrasiarmfdearatdridibtie. Sybtxsioafing.

c I eciall . . .
In tha%ﬁ%féﬁ%ﬁ@é rg&;}ﬁ%dﬁﬁ e?['ﬁ )l/r&%lpfgn microcrystalline cellulose is used as a
bindemethyl-3-(4-pyridin-3-Apyrimidin-2-ylamino)phenylj-benzamide or a

pharmaceutically acceptable salt thereof or crystal form thereof.
Ex Féérthermore this invention also relates to a pharmaceutical comositiqﬂrjl
] a ~ .5 ) - ) .‘

ava = ata iUl S

r AR A%
C) O O O otTeto v,

(3-pyridinyl}-2-pyrimidinyllaminolphenylibenzamide) methanesulionate of formula IV, 8-
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, Rs is (4-
methyl-piperazinyl)-methyl, R,, Ry, Rs, Rs and Rg are hydrogen, Rg is Br, Cl, NH;, NO,,
NHC{(O)CF3, NHC(O)CHj3, NHC(NH)NH,, and R; is methyl.

Composition

SALT | 119.5mg
Compounds of formula | 0.0005mg
Cellulose MKGR - 92mg
Crospovidone XL 15mg

Aerosil 200 2mg



- 14 - b) at least one pharmaceutic* active compound of formula IV, and c)
between 0.00001% and 5% by weight of at least one compound of
formula I, preferably between 0.00001% and 0.1%, most preferably
between 0.0001% and 0.1%. The present invention pafrticularly relates to
pharmaceutical compositions especially tablets comprising
444-methylpiperazin-1-ylmethy9-N44-ngethyl-344-pyridin-311)pyrimidin-2-
ylamino)phenyli-benzamide or a pharmaceutically acceptable salt or
crystal form thereof. Preferably c) is a compound of formula | wherein, R3
is (4-m@dirieiveiaziadtenethyl, R1,{R2MmE13 and Ra are hydrogen, R6 is
Br, Cl, NH2, NO2, NHC(0)CF3, NHC(0)CH3 or NHC(NH)NH2, and R7 is
methyl, or a salt thereof. One or more pharmaceutically acceptable
excipients may be present in the cBatoR0tomge.g. those conventionally

The ﬁa}?éﬂ&%r SAIERB IR g]ﬁg c8n9p5ﬂl§i§f§35¥%t?imﬂ fRlHRRSre into hard gelatin

éﬁoxypropylmethyl céllulose, (1.2) at'least o isint grant e.g.
capsigssERRkbd polyvinylpyrrolidinone, e.g. Crospovidonee, (1.3) at least one
glidant, e.g. colloidal silicon dioxide, (1.4) at least one lubricant, e.g.

- magpesium stearate and/or (1.5) basic coating. In the tablet according to
Mﬁ%—;ﬁesent invention, microcrystalline cellulose is used as.a binder.

Prepéiréionptd A:{Gdbsibid Svhitbriogiieitny!)-4-(4-methyl-piperazin-1-yimethy!)-benzamide:
A soIEJ 94% Qﬂ?ﬁﬁﬁﬂﬁa t{%ﬁeh@ AT?@ ég?a%de over a enod of 30minto

3-pvri |nv1)- -pvrimidinyllamin 9&Jenvﬂbenzaml el met anesul onate of

a sofgligilaf|\2-Bemasytiaribrantiapidlss 8ontiiRingmaly. sndgbfteethyl-piperazin-1-
ylmewms@mmmmmﬁbleem@: (2.8A5T1) @ﬁﬁﬁwpmdméﬁelm rmg at 40°C under an

as active suhstance are p %)are Jn the. followin

inib ?free bas k{h { %
atmo g o OP e ALt e B LA KPS B s O iR espired 30 min
befom:lberemcﬁmed (to- GPethpHpipaitaned \wabveeh RAdIAQ)ctUs RS Ma@RY 6 mi) and

tolueﬁéﬁf@@% Rﬁ'lé B SicHi2r N%ﬁr%%ﬁ&ﬁ%%%ed NH4CI (100 ml) and
2, and R7 is methyl. Composition" SALT 1119
aqueous saturated NaCl (100 ml) The organic layer is concentrated rn vacuo to give 4.69 g

(97 area% by HPLC) of the title compound as pale yellow crystals.
4-(4-Methyl-piperazin-1-ylmethyl}-benzoic acid methyl ester is obtained as follows:

A solution of 4-formyl-benzoic acid methyl ester (10.0 g, 61 mmol) in methanol (100 ml) is
treated sequentially with 1-methyipiperazine (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 fora 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 mi}. The resuiting organic
solution is extracted with aqueous HCI (2N, 2 x 50 rhl). 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-yimethyl}-benzoic acid rhethyl ester as a pale yellow oil which may be

further purified by distillation under reduced pressure.

Example 2A _

Preparation of N—(4—‘Met-hyl-3-nitro—pheny'l)-4-(4-methyl—'piperazin-1-ylmethyl)-benzamide:

A solution of trimethylaluminium-(2M in toluene, 1.3 ml, 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-ylimethyl)-benzoic acid methyl ester (248 mg, 1.00 mmol} in toluene (3.0 ml) at 45°C under



Compounds of formula 10.0005mg Cellulose MK GA92 mg Crospovidone
XL15 mg Aerosil 2002 mg - 15 - Magnesium stearate1l.5 mg 230.0005 mg
The capsules are prepared by mixing the components and filling the
mixture into hard gelatin capsules, size 1. Example Preparation of
N-(4-Methyl-3-bromo-phenyl)-4-(4-methyl-piperazin-1-ylmethyl)-benzamid
e: A solution of trimethylaluminium (2M m toluene, 15.0 ml) is added ever
a period of 30 min to a solution of 3-bromo-4-methyl-aniline(2.15 g, 11.5
mmol) and 4-(4-methyl-piperazin-1- (ylmethyl)-benzoic acid methyl ester
an atfR8§7hgrd bb argool) Aftes gasegRoutidnatertes.ibierdatk brown reaction mixture is

stirred 30 min before being cooled to 0°C. An aqueous saturated solution of potassium-
sodium tartrate (20 mi), t-buty! methyl ether (15 ml) and methylene chloride (10 mi) are
added sequentially. The organic phase is separated and washed with aqueous saturated
NaHCO; (10 mi) and agueous saturated NaCl (10 ml). The aqueous phases are back-
extracted with t-butyl methyl ether (2 x 15 mi). The organic pha§es are combined, dried over
MgSO:s and concentrated in vacuo to give 383 mg (96 area% by HPLC) of the ﬁtle

compound as pale yellow crystals.

Example 2B:
Preparation of N-(#—Methy!-s-nitfo—phenyl)—4-(4-methyl—piperazin-1 -yimethyl)-benzamide:

To a solution of 10.95 g (72 mmol} of 3-nitro-4-methyl-aniline in 80 mi of toluene is added a
solution of triisobutylaluminium (28 % in hexane), 66.5 ml (61 mmol} over a period of 30 min
at 0°C followed by the addition of a solution of 4-(4-methyl-piperazin-1-yimethyi)-benzoic
acid methyl ester (14.9 g, 60 mmol) in toluene (30 mi) during 1 hour at 0 °C under an
atmosphere of argon. After stirring for 12 h at room temperature an other portion of
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
ternperature. After acidic and basic workup with sulfuric acid and NaOH the combined
organic toluene phases are evaporated in vacuo 1o 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 g), sec. crop (3.8 g) and a third crop (1.2 g). in summary 16.65 g (75.3 %).

Exarhple 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 mi}
and N-ethyl-N,N-diisopropyl-amine at 23-25 °C over a period of 5 to 10 min. To this solution
chloromethyl-benzoyichloride (38.4 g, 0.20 mol) dissolved in tetrahydrofuran (35 mi) is added
over a period of 60-65 min maintaining a temperature of 25-30 °C. The reaction mixture is



atmosphere of argon. After gas evolution ceases, the reaction mixture is
stirred 30 min before being cooled to OC and partitioned between cold
agueous 1N NaOH (100 ml) and toluene (100 m1). The organic layer is
extracted with aqueous saturated NH4C1 (100 ml) and aqueous saturated
NaCl (100 ml) The organic layer is concentrated in vacuo to give 4.69 g
(97 area% by HPLC) of the title compddnd as pale yellow crystals.— -
444-Methyl-piperazin-1-ylmethylybenzoic acid methyl ester is obtained as.
follows: A solution of 4-formyl-benzoic acid methyl ester (10.0 g, 61 mmol)

stirreth ahdimirmpETatHg fgnr@%\mmmmwddﬂm to-WNettejipipirerziriogd 108.2g, 1.38
mol) vEY MRHbANS Rietaued (R0 RheiH @rﬁ@tﬁé%f-ri?é@%“%e resulting

solution is then heated at 90C and is su jected 0 a pressure of 5 bar of
suspPeRRIFBYS STETed FLidE BuPRratHIRifoh SRR J&irapaieliatsnip fistliaghef at 50 °C
undereacuo@dpwssara godieceiadroDmetalstRtin m@wﬁﬁsm&d@g@r@m @b 45-48 °C
Ilte etha Cremoved un ce sure and r
and wa ueneqélaoEl mal‘:)é e et né O%Z%énlc solu |(%£1 19 ex ra@?e%telp Cﬁ‘e resulting
suspaqn@mus e 19 2R 5@ namy Brigetd deo 68 lagier iJ e aeepaigion is filtered, the

fllter&ﬂ@%ﬁf@ﬁ%ﬁﬂ%@? s Z{%ﬂc@!ﬁ@d;ﬂ e tdyie 8BS IS of the title compound

back-extracted with toluene e combined organic layers are -
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Aiterr(éhvw}hﬂepimer&matylmmm?mmmwdanﬂhMMthPB&m can be
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reparatlon O

residig o waiaMBQQ] ) -phe wmw@mmﬁ%a@?@zﬂvqr@lmhqumm ider stirring
for aﬁﬁ@P@@Wﬂﬁtﬁm%hﬂ lodnRiYaLSENLIPh URRS od, 3B & R QIA TS (200 ml) and

added over a period of 5 min tg a solution of 3-nitro-4-methyl-aniline(152
dried {yvacHe: nTRR MR adA S UTSoNE N HELAREHRS Br%rﬂgﬂ:@ Bigmredrigied to N-
methyplesrtzitentasl 2y) mesakol) tvisieaedddd oflpatidS0 metainknirana temperature
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mixture Is s |rre efore belng coole An aqueous s

solution of potassium-sodium tartrate (20 ml), t-butyl methyl ether (15 ml)
Exa rl@‘\-;cig*r1ethylene chloride (10 ml) are added sequentially. The organic phase

IS separated and Wi% hed with a ueous saturated NaHCO3 (10 ml)

Prepagipid g5 At MedyK éﬁ’?ﬂefﬂﬂf W@a&%’ml}h“a&%é“&?%ﬁtﬁ?@%ﬂfh&f@lﬂﬂemﬂ)'
benzamild-butyl methyl ether (2 x 15 ml). The organic phases are combined,

oM AR AT IS R4 85 R BB por
5 mmpigegg@gly@ﬁrbpf 3-trifluoroacetimidate-4- methyl-anllme(218 mg, 1 .00 mmol) and 4-(4-

methjblpﬁﬂé)@thw ShnibiaypPsEyht- thiRiSHyPRAEAZPLE- bﬂ@eimd)rﬁﬁﬁhﬁ'm\@ﬁjene (3.0
solution of 10. 95 72 mgtnﬁ of 3-nitro-4-methyl-aniline in 8

O, Kipewit e Dk SR g B A R
reactionl (Giktoneniftstiverda3desont GB‘Z{D beifv@t BEniplmoled by 07€ a8ditiqueafua saturated

solutu?‘? Hg?)atgéér.rﬁo%@a mﬂ\uene mlgélmjrlragl)lﬂﬁour at‘ﬁ]'%ﬁlga(‘fé ?6%5 are added

sequm&pﬂ@@w%whmﬁ ﬁﬁ?ﬁ‘f@tﬂﬁ anchashshiiEhisteruresat B iRt NaHCO,
(20 m@@ﬁ@aﬁéa@wmmmmﬂiﬁm TTHS A8 de@ﬁt@ﬂﬁ'&@ﬁkacted with &

mi The mixture is stlrred for ad Lon h
buiy! ﬁzﬁ nigll)bgﬁ He'rq)s ||g(§ﬁjnfylglu?ﬁ?‘ﬁu% (ga an% ‘f‘gl%‘fﬁr BAQSO‘ and,
conceatm@dﬁ@mdcstmrmgasﬁ&nﬂgd@d foeaybyatiblis ¢t tuptileernpeeundas white
ery fter 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

Exam%rapound as brownish yellow crystals: first crop (11.65 g), sec. crop (3.8

Prepa? ti%pldo? I&hafriqa%? og -2 ggthyﬂ SHenn?)aéty (&%%?h I- 7il|53§r§/z?n -1-yImethyl)-benzamide:



Example 2C: Preparation of
N-(4-methyl-3-nitro-phenyl)-4-(4-methyl-piperazin-1-ylmethyft-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 tetrahyd®furan (35 ml) is added over a -
period of 60-65 min maintaining a temperature of 25-30 C. The reaction
mixture is - 17 - stirred at this temperature for 30 min and then added to
A soldinathf|pifdr 41009 (188.2¢ inB®inin)tokena (@) af®Adetosiifle (3.0 ml) at 6°C

unddF A AR R AIER T Aol aldpRiES Wit 2 RGBS -methy-
aniling HEF0 R0 pravilieiokisne Ehanbr The arsitini Rrotensripiontsrbeated at 40°C.
A soRfliss WMM Byﬁpamt %ﬁfﬂnﬁﬁff?ﬁw-&aﬂae_@@u%awgé@sbzp&@ﬁ?, 3.0 mmol)
L N a IS lemperatur resulting suspension I1s coole . .
in 1ol g Ao P T AL, SRR YR PR L Pl i SERAG miture is
stirradaaé kP 26fan Bamd dﬁddﬂawm&tbajiﬂé(ﬁ% @qli&hesgiﬁemmteﬂqnm_ds(ﬁﬁm-sodium _
tartrafe DA AT AP R ARG, GIRA Bid Kbt IR NS N0 mi are
addegh sasnicsdiated BPdrsanmis 8hAsH & arpacaiafyandfwashed deitanuasys saturated
Nacg ﬁ%@ﬁds&ﬂ@&@ﬁhﬂa&@ﬁ@@dﬁh&éﬁﬁwm ﬁﬁ]ﬁﬁrgg@emﬁ? gfsgegﬁc phases
=20, ver.a period o m. er sturri or another N -

are. GoIT st AT AR MOt G ORI ) A o, by flash-
chroMatogregrhye (ki Gl EdyddelOhl t&Datt/ drolttandl 30Hs) ) gives adleledg of the title
comﬁ\glm%ﬁﬁ;?%@%}@foﬁgﬁgﬁséﬁg mol) over a period of 60 to 90 min

maintaining a témperature of 25-30 C. The title compound can be isolated
following the above described procedure. Example 3 Preparation of

EXat'fI@"lEMethy’l'-g-'d 1)-4-(4-methyl-pi in-1-yImeth id

rriyoro laaje-pne -4-(4- -piperazin-1-yime openzamide. .,
PrepAra N AL TR RN W aE RSB [ BRap agnaaice:
Thiomddblbode (ZBkaotHef bmuil) v addetlitiver efperiod of 15 min to a suspension of 4-(4-
methyriH %%%Qﬁ@migﬂiﬁﬁ@?&%'ﬂﬂi@ﬂ@& B¥h AR ‘63@% o) at 0°C. At

methyl-piperazin-1 -ylmethyl)-benzoic acid methyl ester (248 mg, 1. .
the enghRfffie RedEiRe. (810 rRACHPOCIHHE B MeRIRE PR E PRI REARELH4S min. The
exceSYQIUBOT L3 Semdhedipyk-bralmisGaatiothndivre isRidreddadys pieddtre at 40°C.

before being.copled to.0C. An aqueous saturated solution of, .

A g e R SUBTR o e o0 T SR g 75 g the bonzoy
chloriigde ditergderifialgs e withdnleanieaSoxi $@ epia rtd direrd inashed atids°C overnight.

Yield28HPYS AR BRANABSLd AR LRRriRGRMGE SV et Netdddbhioride, white

m1l). The aqueous phases are back-extracted with t-butyl methyl ether (2
solid, 15§ S50 PREZS SHIETHRRR0M 8 s RERPRISS SVI7g8G40%@))- A solution of
4-meggpEEnitiotadiine @UZ6lQ IS Fhhal)Ca R piedhe hga-Ps, G)asl edijien toluene (60
o SR SATUN SR e BB R0 g g s
mixtuge 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 mi). 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-yimethyl)-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 sulifided carbon



- 18 - A solution of AIC13 (1000 mg, 7.5 mmol) in toluene (3 ml) and
acetonitrile (3.0 ml) at 0C under an atmosphere of argon is treated
dropwise with a solution of 3-amino-4-methylaniline (470 mg, 6.0 mmol) in
toluene (6 ml). The resulting brown solution is heated at 40C. A solution of
4-(4-methyl-piperazin-1-ylmethyl)-benzoic acid methyl ester (745 mg, 3.0
mmol) in toluene (2 ml) is then added'd%pwise over a period of 30 min:
The resulting mixture is stirred at 40C for 8 hrs and then cooled at OC. An
qIL_Jeous saturated potassium-sodium tartrate (30.ml) and aqueous

(1 ghafhiRissWiNICOPESR) alaaniraiedah fcthantss sibiadastinea pressure of 5
bar 8eayERiGEly idhe pedetiofbaseduparaiediarbiapheed WtboasplerUThe reaction -

g FRBIGH PSR, S BHAIGES and ?J;tm%ﬁ AR RA S GEDA g 20 m s
useddncensatébiresdon. ahdrlﬂtmd)m birél fshetibno nfatb (rapeihyBhiPp2razin-1-yimethyl)-

ben Zéf;‘ji yg}o%%%ﬁges ﬂ‘ﬂe DEIR) &JYfﬁ ) B&Imtgu}ﬁ e COBRM Mhture. The

crystals. Example 5 Pr paration o
resuling@-ARIAYHS- ﬁﬁi@ﬁnéﬁyf)mz%@tﬁwb@p@a&.ﬁfl%mtmmﬁéanﬁW@USly The
comEméwlyl1ﬁa{e§@dﬁ%ﬁcgnﬂé%mmq}h@a@mﬂd oyt mARaripdRDLIHIM 8913y to give

su ion of 4-(4- meth er benz ic acid (70.0
1085 AN S e I e s A MPEr e At O s Gy
mixture is heated at 23C over a period of 45 miin. The excess of 80012 is
Exa ed by co-distillation with toluene under reduced pressure at 40C. At

end of the distillation, the resulting suspension id cooled down to 0C
Prepaifigas kS USRS AR AN FmalimieirisgitoTxyisay)-benz-
amided dried in vacuo at 45C overnight. Yield: 55.0 g, 79% of theory based

the di-hyd f b lori Th
In ARGy NS (o o i RS TN LT RO S g7 and 4-
(4 mmmawzmmm@mtz@gamamm@ 299 pymicihén(dduboe 4330 mi) in the
presBHEO binHRIMR ARG SR dssdranyisa v 183G SV(%"Q%Pﬁf'%Qﬁlgsompound as

min. The resulting orange-brown react|on mixture is heated at 45C and
pale golrse$8SEYRIISThe suspension is filtrated and the filtercake is washed
successively with toluene (300 ml) and acetone (350 ml), and is then
= suE%nded in water (350 m1). Aqueous NaOH (30%) is added until the pH
X . - . . .
suspension reaches 11 and remains stable. The suspension is
Preprination stifred-thehloearaeiBybélddetedindr Sitdapyd N fiipydeiidingwiashisa)-phenyl] -
ben24itigwater (5 x 50 ml) and dried in vacua to give 51.3 g of the title
compound (96%) as beige crystals, (98.7% area by HPLC). Preparation of
To a@%’&ﬁ%fﬂﬂ pligsrasthv! ﬁ] W’E@Prf’dfb%lﬂ"%l%ﬁé&h%ﬁﬁ'&ﬁ -1,3-diamine (2.00g
mg, 4.fzarmyhhﬁ)1mlwoamﬁé1m9 gnWaJmﬂwt):lrnmﬁethanOh{&ﬂ@phém tleaigdn is added
a ith 1- erazine (7 A)
sea SR R bRA TR M eCe R0 S SR S Avies 2 m
in tolgemrahd-&reliBe&sumolh iﬁmsmﬁtdtmgﬂnﬁavrbwyamgeﬁﬁved pet € derperiod of
3.5 HKS A Radis oasPiskmdn QbR 40 a%acaeaﬂméwrsv%raqp&mmon of a

to room temperature and filtrated over a pad of Celite. Water (20 ml) is

saturated, aguenus; soiution, of Hochelle salt tqg ki causes the precCipitation of the
crudd-fecheth yvi-Pipdrazeth il ydtheth{iEobeiz arclaciettiyldner ydikitides(vdothel) are added

sequé oﬁﬂafu t tgﬁjﬁﬁé&?&%ﬁ%ﬁ daeréf‘%giiﬁ P th%%{F %B"B'Q% SHpARRRaHCO, (100

ution 1Is Tiltrat te emp oye evious

mi) mﬁﬂuewmmtesam befddhBaeir bamwmpgﬁeﬂﬁz@r@ ipeckesrdmagted with
butyl %letr(yl Y] 150 ) (TRY LRI @rd&%ﬁ%&?ﬁf@é&t&mwwk%ﬁmﬁd organic

acid as colorless crystals. Example 6 Prepa ation of
phasg (6 JUSTREIAL Y EE ST VA PR SR s BdApg: Yiele:
3.35 gisfahd nitnadogesimd) Bae ofdHexaymatebéige crystals, (HPLC: 91% area).
3-guanidino-4-methyl-aniline(2.51 g, 11.5 mmol) and 4-
(4-methyl-piperazin-1-ylmethyl)-benzoic acid (70.0 g, 299 mmol) in
Exampladhe (300 ml) in the presence of thionyl chloride (53.3 g, 448 mmol)
give 12.1 g (89%) of the title compound as pale colorless crystals.
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boo!in?%‘)fo :
ark brown oil and the product extracted 4 times with methylene chlori

Example 7 Preparation of
4-dichloromethyl-N44-methy1-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-pheny
llbenzamide: To a suspension of
4-methyl-N*3*-(4-pyridin-3-yl-pyrimidin-2-y1)-benzene-1,3-diamine (2.00g
mg, 7.21 mmol) in toluene (22 ml) at 45C under an atmosphere of argon is
added sequentially 4-dichloromethyl-b&fzoic acid methyl ester (1.96 g;
8.67 mmol) and AIMe3 (2 M in toluene, 12.6 ml, 25.2 mmol). The resulting
brown solution is stirred at 45C for a period of 3.5 hrs. The reaction
Prepasationcois/Heroves|dnadtotstind-pioemdhdd binstbw-piganaainor-wisetbyiibenz-
amidadueous solution of Rochelle salt (70 ml) which causes the precipitation of
the crude product. t-Butyl methyl ether_(lSOérl;rL\gR%Id methylene chloride
In angie@a) MR ARIGIOESEHIRIA thi i WAL '%Wf&ﬁdrg%geﬁ\%éﬂm’) and 4-

(4-muthil-pipeearia-dayimatagi Naines3=(dia raihyirdiar (R60 s 8l0Mtetdlan toluene (22

T ases are ~extr d with t-butyl methyl . .
mi e P T A B B AT AR Bl PR ave 1280
(55%01fdhi: thleesuspriniaepae onleriegstimystalashed 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). - 20 - Preparation of
%wguanidino-4-methyl-pheny1)-4-(4-methyl-piperazin-l-yImethyl)-benz
Prepavtioa: [ovilnalogovshylasiperatarEkatnpthd)- N-[4-methyl-3-(4-pyridin-3-yl-pyrimidin-2-

y!am%ﬁ#?ﬁ%%éh@ae&%gkaniline(l.OO g, 6.09 mmol) and 4-

|pera2|n-f-:ylmethyl)-benzoic acid methyl ester (1.50.g, 6.04
A susproBiam toMieNe($auanidinaddatutiiyitilee (6 ird) (hrmripieRipa@eiof ntnahyl)-benz-

amidQ(Q(ﬂg,159011'%6691)@5%9849(1156%)(5{57@065Uﬁd&%@%%ﬁﬁe?é Bﬁlﬁtrogen is
C Iorl:ﬁss E:rP/staIs. Example 9 Pr?ﬁﬁratlon o)
( <

et Moy BEH BT C Ty KPARRRGNS. (1557 i B3-B§hiifie Fesuiting

suspendamiizohgited\dFis02arfod & ArsuShensmrtial mixtures becomes a homogeneous
desp S BBk SR e LR SR e iaeheR 130 mi.
n-Butgnalttdg enl)dstrsited duting loprdaijiriinmBupl AariabeyBeropkisaided dropwise at
100°(_§r1h§n’%9 t&{_ éﬁmﬁ&: T@%gsréatm@leﬁ%ﬂﬂpﬂ iﬁﬂﬁs@&e&ﬂe@%d%l 3d¥96 hrs. The
l'ne reacton mixwures pecomes a no eneous ade Qr e solyton .
re UM AR PSR PSI L T 6y T 2 R AHSHUY SHB RIS SR washed with
n-butarBLEANOS 20 rinits walte d2riariogrtifeadis tiliztibiv, Bictyd at &GS, (BRhI B4 g of the

e o P e TR U R R e B R

rile ting deep Orange suspension Is filtere
off with suction, the isolated solid is washed with n-butanol (2 x 50 ml) and
Examifig0(2 x 50 ml) and dried in vacuo at 60C. Yield: 36.4 g of the title

Prepeialep B S AR SR el KBRS SRS RIS Woyrmicinz-
yiamimQ$h@Mybpimlama}l-ylmethyl)-N-(4-methyl-3-(4-pyridin-3-y|-pyrimidin-2
To a’ %QOBP%%WWﬁ&%%EHéG qu.z mg. 1.0 mmol), N(3-bromo-4-

4-(3-pyridyl)-2- line-amine (172.2 mg, 1.0 mmol), N-(3-bromo-4-
methyhehepb sk TSI PReRIT RS- RREAIS bR 8181028 rigmol) and
sodiu&r@éﬂ.%@i}@ﬁﬁi (aqdi.zrﬁ(wg’;zrizzbuﬂ&%ég (%ﬂée%agg nig&f?;ﬁg;hiﬁﬁgﬁ@(ai .23mg, 0.050
ixtyr rac-B m mmgpl) and P *CH (1 _
o g B SRRl e GO, SR <R A dp A Ralicn of 3 mi of
xylenstispensimmiiosonisaritifed 10 Hinmiostasdhanistirgetbfd hhorganoder reflux. After
SiekrQIIaM0, R BIBRTIRIL SRS (hE aakﬁsom@itoaﬂae&e product
extraqted htigaphyithaebmenseehinidnid 8-mheashircl BraeBbiiead g5Ria fytracts are
dried ?gitggrmm irbfiﬂ%'é@nbrélﬂrbféwniﬂi: &aamﬁxifimelbmfagh-rdiro%qmgmhby flash-
I , e ol). e pr ct, a e_yellow sO IS AISSOIV | .
chron R gAERE (or R AR G LR o S S0 R SRS erhp Gpethyiene

chioridlee filteredampbuonkef2ted in vacuo. Yield: 484.3 mg of the title. compound, 72% of



- 21 - theory, (99.9% area by HPLC). The product contains typically
roughly 10% of isomers which can be eliminated by preparative reversed
phase chromatography. Example 11 Preparation of
N-(3-amino-4-methyl-phenyl)-4-(4-methyl-piperazin-1-ylmethyl)-benzamid
e: A solution of
N-(4-methyl-3-nitro-phenyl)-4-(4-methgkpiperazin-1-ylmethyl)-benzamide
(100 g, 260 mmol) in n-butanol (1 1) is treated with platinum (5%) on
carbon (1.0 g). The resulting suspension is then heated to 70C and
theory@RgendscapfieiPuith Tisgssdieoidhtabanipicalperdudia) 8 tpasfiisbmers which
yeqlrnq%en %ake IS cow\%%e.e'rl'sg%r %:Stioghrr%ixtutre irS ooled to room
ed- N-BuEnol IS teed 1 Voash 3R %atalyst. This

oan bR EEIBY o

solution is suitable for example 12. For isolation of the product is reduced

Exa%éaﬁ‘ird and crystallized by cooling down to 0 C (HPLC: 98.0% area).
ernatim a solution of

Prepatafienldfisaminephasinbneny8ridrpeinginineasiethyimsiyipanramide:
A sol(ﬁPrﬂ ,oir?ﬁ(m.l‘frﬁ_i{'i?I-@hﬁf@bﬂ@&?ﬂ%@m{kﬂﬁﬁmf&lﬁ?ﬂwﬂ%&y%mwe (100
mospnere ot .NItr IS eateq seguentia atlinu 96) 0 .
o, 260 300 08 - B e et e bt I RSBt Al T resuiting
suspesigipeisibanserinch i Gegodyoregprivdriflitd With arpressitoof 0.2 bar for a
period X ¢ iR il ides, Al ddn ¥RIKR RadphSralieTiiNaneid Hikdng fglé:t%%gd to room

water (150 ml) aré used to rinse the reactor. Ethanol is removed from the

temperaiptiariitatesiny Brdanaléh uRsrhiupa e crllatetisetalitienga uitable for

examplee1@UBer pEathutseparaigs fautt theraquent ocanesataie asysrNied by cooling

uring.t i tilbgi , crystallizes upon subsequent cooling to 23C within 2
downg?sﬁgg:d IS fi tée're c{#}" With asi]ction, washed with ethanal (200 ml) and dried

Alternativelyuza ietdisg of thé {Himedvigboite-PeanybrdHdonys thylniiewesn- Cylimethyl)-
benzdrRidialBo(EP 463 93A%D aremEXaIMEUS.L 30 SRArAIORGM temperature under an

N-(3-guanldin0-4-methyl-phenyl)-4-(4-methyl-5)|?erazin-}- Imethyl)-benza
atmosphgee ﬁfSUQH@%Toﬁ Jréated sequentially with platinum (5%) on carbon (6.0 g) and

potasi(d-Rimiate4 e8| Phemcl:(FHaetaylipig eisspentiphnieting)r heaganatso°C for

. 44 1).in.n-b (300 m| i d iall o
aperlgh . SRR SR Al o s
(150 g))amerhiater JoiBbionibfacgauradite (vsel he28aeinnobilomltisr (apaned from the

combPA¥aTRBRIOAiSHISEh Heateing BaAsteMBREEsRSHI|S Fh8¥ul product

20 hrs during which time the starting material dissolves and the desired |
separgiet oMt G AREOURONSERITRIR 4S MR o FyERst s distiafon, crystallizes upon
subseGaftastciited ity C3C Within 2 dirssaadideditienddoptheitte aatitionionastiethinith ethanol

25 T i ixtyre,i -22 - § 0 ,
(200 A ety Dacl TR HERETRE Y T Bl cBRIRTrE SR i betowien
crystalgadhdGi#8-A%@tasdl (3 x 50 ml) and dried in vacuo at 60C. Yield 60.7 g
of the di-hydrochloride salt, 93% of theory (99% area by HPLC).

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-yimethyf)-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 (HCl 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 cfystallizes 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



The di-hydrochloride salt is dissolved in water (250 ml) at 35C. An

agueous solution of NaOH (2N, 150 ml) is added and the pH of the

solution increases to 13.2. The desired product separates from the

agueous solution as an oil which crystallizes upon cooling to OC. After 1 hr

stirring at OC, the product is filtered off, washed with an aqueous solution

of K2CO3 (5.5 g/L, 2 x 50 ml) and dried#T vacuo at 50C. Yield: 41.2-g of

the title compound, 89% of theory based on the intermediate

di-hydrochloride salt, as beige crystals, (98.7% area by HPLC). - 23 -
alloverditascPoh §nwbetss fepihdeprppeatalioehil chfpoendhst fraduel is filtered off with

suctiWREFRIBHEA WRR FRULEIHORE REuahiN¥APERE: F3viScuo at 60°C. Yield 60.7 g of the di-
(4-methyl-piperazinyl)-methyl. R6' is 4-(3-pyridyl)-2-pyrimidinamino, R; is

by S RGE (605 area by HELC)

The di-hydrochloride salt is dissolved in water (250 ml) at 35°C. An aqueous solution of
NaOH (2N, 150 ml) is added and the pH of thé solution increases to 13.2. The desired
product separates from the aqueous solution as an oil which crystailizes upon cooling to 0°C.
After 1 hr stirring at 0°C, the product is filtered off, washed with an aqueous solution of
K:CO; (5.5 g/L, 2 x 50 ml) and dried in vacuo at 50°C. Yield: 41.2 g of the title compound,
89% of theory based on the intermediate di-hydrochloride salt, as beige crystals, (98.7%
area by HPLC). '



or a pharmaceutically acceptable salt or crystal form thereof, by reacting a
compound of formula | wherein R1 to R5 are as defined above, R6 is
-NHC(NH)NH2, R7 is methyl and R8 is hydrogen; with a compound of

formula VI 0 R 101\'1 VI wherein R10 is 3-pyridyl and R11 is hydrogen or
lower alkyl. -23 -

Claims

1. A process for the preparation of a compound of formula 1V

wherein Ry, R,, R4 and Rs are all hydrogen;

R3 is (4-methyl-piperazinyl)-methyl,

Re' is 4-(3-pyridyl)-2-pyrimidinamino,

R-;' is methyl and Rg' is hydrogen,

or a pharmaceutically acceptable salt or crystal form thereof, by reacting a compound of
formula |

wherein R; to Rs are as defined above, Rg is -NHC(NH)NH,, R is methyl and Rg is hydrogen;
with a compound of formula VI

)'OJ\/\
~,,-CH
R 10 N °
Rll
VI

wherein Ry is 3-pyridyl and Ry, is hydrogen or lower alkyl.

2. The process according to claim 1, wherein Ry; is methyl.



