4 AUG 2006 -1 N-phenyl-2-pyrimdine-am ne derivatives The present
i nvention provides novel amdes, a process for preparing these am deg, RU@ZB%
the wuse of these amdes. In particular, the present invention provides
novel amdes of formulal R8 RRR3 RS RR NR1 2 Rs ORL wherein one of
the radicals R, R2, R3, R4 and R5 is a) a radical selected fromthe group,
consi sting of lower alkyl, am no; nond-- or di-lower alkylamno; |ower
al kanoyl am no; | ower al koxy-carbonyl; and | ower al kyl which is substituted
by am no, nono- or di-lower alkylamno or |ower alkanoylamno, or b) an
unsubspighdh@RP-gringitinetdnbiné aerivaidksal sel ected fromthe group consisting of
benzyl am no; benzoyl am no; pyrrolidinyl; piperidyl; piperazinyl;
pi per azi nyl - carbonyl ; norpholinyl, thionorpholinyl; and | ower al kyl
subst i e Brésbitt iRGAItIBh FToVIds RABPANIIRE] 4 BrocBas Rﬁ%‘i‘é‘parinﬁ}fﬁéébl érﬁfd@¥ land the
pi peridyl, piperazinyl, e.g. 4-nethyl-piperazinyl-, thionorpholinyl, or
mor photgergfitheseramidadst i t uent s of said substituted radical being sel ected
fromthe group consisting of cyano; |ower alkyl; hydroxy- or
am no-substituted | ower alkyl; trifluoromethyl; C free, etherified or
est er i Inipadichiadr b predephisventickaxgyidésonmel amidesof fasopla If r ee, al kyl ated or
acyl ated am no; nono- or di gl ower alkylam no; |ower al kanoyl am no;
benzoyl aming; free or _esteriffied carboxy; |ower alkoxycarbonyl and
ha/l ogen, aanf\ and t heRe &s radi cal s are i ndependent!y(1l hydrogen,
cyano; | ower am no-substituted | ower al kyl;
trifluoroffe '[Hed or désterified hydroxy; |ower al koxy;
7 ylated or acyl ated am no; nono- or di-I|ower
-al kyl ami no; g fower al kafloyl Bni no; benzoyl amino; free or esterified carboxy;
- I dwer al koxycar bonyl and hal ogen; :
- wherein

one of the radicals R,, Rs, Rs, Ryand 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 sefected from the group
consisting of cyano; lower alkyl; hydroxy- or amino-substituted lower alkyl; trifluoromethyl;

- C free, etherified or esterified hydroxy; lower alkoxy; lower atkanoyioxy; free, alkylated or

acylated amino; mono- or di-lower alkylamino; lower alkanoylarmino; benzoylamino; free or
esterified carboxy; lower alkoxycarbonyl and ha!age’r?,_ér\rq

and the other four radicals are independentlygg-f{ydkogen, éyano; lower alkyl; hydroxy- or

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 Rs, 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



or R and R2, R2 and R3, R3 and R4, or R4 and R5 together are a
substituted or unsubstituted alkylene radical having 4 carbon atons, the

substituents preferably being selected from4 AUG 2006 -2 cyano, ﬁUG?WE
unsubstituted or hydroxy-, am no- or 4-nethyl-piperazinyl- substituted | ower
al kyl,  such as especially nmethyl, trifluoromethyl, free, etherified or

esterified hydroxy, free, alkylated or acylated ami no and free or
esterified carboxy; and the other thr@e radicals are independently

hydr ogen, cyano; |ower al kyl; hydroxy- or am no-substituted | ower alkyl;
trifluoronmethyl; free, ethenfied or esterified hydroxy; |ower alkoxy;

| ower n | a 2o r
al kyl a%é% %Ilsg&\%:}uté# E)gnrgﬁ}&% ar"e'ﬁ,’benz ﬂﬁ}ﬁ)ﬁ%lp%ﬁ %-SM t%?l' ‘ﬂ%ﬁa@(gfaboxy
| ower aldtbﬁyc%mﬂlv mnﬂhyl htatﬂmyem,etrarhdfrea,e etfferified oradstedfied ReydrdRy, dree, RS i s

hal oge kylm'e‘%or'ggéatehlg @gﬁ%fraér\lggéér?)a%&cww NH) NH2, and the other two

radi cal's”are 1 ndepende kKyl, lower fluorinated alkyl,
benzyl amd thEhethgh three radisalst arerindepesitiontlyf bydrogderercqeho m&’p@“ﬂytj91ydf0X§[ObﬁU| a l

may be_in th f t eut i ca

car t. i LEpbgied b ANl okl e RIRGURG Y Brildh SRR e

pr ef erallab:wt,)\MWdfr akay@nlory;dree, Ialkyramhot:alegldatds anﬁm@rl”]mommmd@wiﬂ‘lf alky armmba IbI or

[V wit contro especi a arnaceut | ca acc t abl e

sal to. 1wy ey Rmiien ST be PR or il Booh diekamcatbony

hydrochﬁlogér? aci d, sul furic gm d, or phosphoric aci df Sui tabl e IO1[ gam C

acids are, for, . exa C oxyli g 0 sul famc

aci ds, al?cgpng)pér}apera %’Fl%ﬁ j{? C}IHB ﬁfag?ﬂeg g@'i‘dN%cwp CE@.'&HC@&M. c

aCI d ﬂadmanmzc andi tfle cﬂhefcmol fadilsdard MIbpéncRBitid h Iydifolgaar loﬁ;veaCdu@a [oWeEi nic
adi pi c I c acid, suberic acid, azelaic acid, maliic acid,

,‘t rtarﬁ“@“&'@ﬂeﬂ a"@xtqegéylé?épﬁenyém no acids, Such as glutamic acid or aspartic
acid, mafeic acid, hydroxynaleic: acid, nethylnaleic acid,
cyclohexanecarboxyllc aci d, adanantanecarboxyllc acid, ben20|c aci d,
oxal i corRsat OFS%YQt%‘JPr%th&EQQi 4-aminosal i cylic acid, pht hal i ¢ aci d,
phenyl acetic acid, mandefic acid, cinnamc acid, nethane- or

et hane-sul fonic acid, 2-
Compounds of formula | may be in the form of a salt preferably a pharmaceutically

acceptable saft.

‘Suéh salts are formed, for example, as acid addition saits, preferably with organic or
inorganic acids, from compounds of formula 1 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,
; \ C 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, mandefic 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, ethylsuifuric acid, dodecylsulfuric acid, N-cyclohexylsulfamic acid,
N-methyl-, N-ethy}- or N-propyl-sulfamic acid, or other organic protonic acids, such as

ascorbic acid.



hydr oxyet hanesul foni ¢ acid, ethane-1, 2-disulfonic acid, benzenesulfonic

acid, 2- naphthal enesul fonic acid, i,5-naphthal ene-disulfonic acid, 2-, 3-
or 4-nethyl benzenesul fonic acid, nethylsulfuric acid, ethylsulf urid §iat
dodecyl sul furic acid, N-cyclohexylsulfamc acid, Nnmethyl-, Nethyl- or

N-propyl -sul fami ¢ acid, or other organic protonic acids, such is ascorbic
acid. 4 AUG 2006 -3 For isolation or purification purposes it is also
possi bl e to use pharmaceutically unae@eptable salts, for exanple picrates
or perchlorates. For therapeutic use, only pharnaceutically acceptable
salts or free conpounds are enpl oyed (where applicable in the form of

Dh Pt T EGHEAERn & dRMEAIN I Fosel s hBERESERE 18 IEF BBl L] LAdcodblable™ o

salts ormu ace
trif | usalitsatoregample fiwates rompétoblmmtés oy MmapmﬁlcwepmlpbhaMas;eanqﬂtly cation

denoteg_radica ' i ' 7 referably u o and

el udrr PR P et BB srip et s el Yot el ¥, Slier

f | uori phdrechcaltical Hrepartakions)] dvel thespareatheriefore pegfptred.at i on denotes radi cal s
having up to and including 7, preferably up to and including 4 carbon
atons, preferably methyl or ethyl, which are substituted by fluorine such

as nonPrefeiredsalisicf fdrmlaol, ARt dhidridel biohlids) messidw,| acetald|arifiesroacdmiper azi nyl "
wi thin the scope of this application denotes unsubstituted piperazinyl or
N-1 ower al kyl -pi perazinyl such as 4-methyl-piperazinyl-. Halogen is

eﬁ loec:l Fhé Mertd l!@fvbﬂ&mt}ﬁﬁ”tﬁ?é lsB@pe bf ctms ra@pncsanon benﬂfbs @%mrs Ravidbig fupURy ARe
C ori ne

Et heri fi ed re era | ower alkoxy
Esteri PP@Q'"EJ@IPE?B?E‘BB! Lwrte@eﬁanﬁ' rrq% 3934 mf@@b athybergiylc
carboxylic acid, such as a | ower al kanoic aC|d or a mneral acid, such as
: G?ydrohallc aC|d for exanpl e | ower alkano ony or. especi al | alogen
ch abhe tesgh "fower Huerinated alkyicwikipithe ﬁgppmqiéh'ﬁ AePligatien riemtﬁ% rac{a@a@hwam

an no 8 1o HAY IRKAY ¢ prefatgsly abky lamgi |H€ludxﬁ§'tha"f‘§oﬁﬁfdh¥§ ?F%f@%bl)pfneﬂw bpwer

al kyl am no, such as dimethylam no. Acylated am no is, exa ower
al kano§thuhivhish gre suhsiiiuisd btflpsine syele ps mose, diar lﬁfdfkls@rf?‘ﬁ’fﬂ%rtf'@@ﬂ'ﬁlfy' | ower
al koxycarbonyl, such as methoxycarbonyl. Preferably, R3 is |ower alkyl

substituted by benzyl am no, benzoyl am no, hal ogene,
The term “piperazinyl” within the scope of this apphcatlon denotes unsubstltuted piperazinyl

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

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,
h C 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 methoxycarbonyl.
Preferably, Rz is' lower alkyl substituted by benzylamino, benzoeylamino, halogene,

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



pyrrolidinyl, piperidyl, piperazinyl, e.g. 4-nethyl-piperazinyl-, or

mor phol i nyl, thionorpholinyl , the substituents of said substituted, Alb 2006
radi cal belng sel ected fromthe group consisting of 4 AUG 2006 -4 cyano;

| ower al kyl; hydroxy- or am no-substituted | ower ‘alkyl; trifluoronethyl;
free, etherified or esterified hydroxy; |ower al koxy; |ower al kancyl oxy;
free, alkylated or acylated am no; +#®ro- or di-|lower alkylamno; |ower -
al kanoyl am no; benzoyl am no; free or esterified Garboxy; | ower

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

rrol I I ReR Az
ror phoP A owet IR Koy B PRIFLLEILIH et aB5H iliorBhBAEFLE R 0e Bl oo
bel ng orsegtesifiedchyidrany ﬂdvergglmm; toyvesi alkanoyloay; fremealkylhliedl or agyihted amino;
am no | : /
nvcir o o B Y Eki: Bifer alcahGatH: beondSbaniie s or Shepfits Fiiod
al kyl leweﬁallemcybarbbmyhandhabggm. Most preferabl y, R3is
(4-met hyl - pi perazinyl)-nethyl, Rl, R2, R4, R5 and R8 are hydrogen, R6 is
hal ogen, NH2, NO02, NHC(O) CF3, NHC(O) CH3, NHC(NH)NH2, and R7 is nethyl.

édeg?Drgfeéibw TRy i8 Iowersalkyd substitptad dy dswroﬁdmyipp@eﬁdya,smﬁenmzmw& d)d»@bthyﬂ SSR

oo odRRRzInG oL FRNOIN RE TR0 U EPRE of S Suossttas jAdicaL BB or

di T ectsefeeratHferh Gib Group Baistng o vwas kgl hydroxy G denid-sesstiared loweRalkgles, such
as conpounds of formula 11, with amnes is difficult and typically

requires high reaction terrperature e.g. of about 2000C, or use of strong

bases , Prefefdbia SRS Fi MNRTehA 6% betehy dré%iﬁ um am de, n-butyl lithium sodium
hydri de or (?l gnard reagent. Thus there is a need for a nore efficient

m dation process as hitherto known. 4 AUG 2006 -5 The present Applicants
have frRsainaR, HicRS alGPSH & MBthgf orYRBRbdd bR £Rh R EthicforAGhgls or

Most preferably, R, is (4-methyl-piperazinyl)-methyl, Rs, Rz, R4, Bs and Rgare hydrogen, R is
halogen, NH,, NO,, NHC(O)CF;, NHC{O)CH,, NHC(NH)NH,, and R; is methyl.

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

R, R, | . R,
Rs R, R Rs 8 Rs R,
+ ————— R7 irj
R,00C R, R
R‘l. NH2 RG O R1

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. '



esters of conpounds of forrmula 11 with conpounds of fornmula Il to am des

of formula | may . successfully be conducted under mld conditions Algﬁmgfmﬁ
RO is methyl, ethyl or aryl: in the presence of 1) a Lewis acid, 2) a
aprotic organic solvent, and optionally 3) a base, at a tenperature of

bet ween 200C and 800C, preferably at about 400C, for a period of between 1
hour and 1 day, preferably 8 hours, ps®ferably under inert _atposphere,
preferably at atnospheric pressure, and hydrolysis of the resulting

product; or B) where RO is hydrogen: in the presence of 1)

t hi ony | orl de, ' ' ' . ; ase,
at o anateidf pophedils Ao fi el ety 3K o WRCAR LS BbpYic B8 <1237
bet weersters hbcompmuods of formute B wdthadompotnd ot fermpladil éo atriidesiofdermuilanbntay

at nosph _ [ pher. ressure. Thus, the present

I nvent isﬁﬁceéﬁ@wéggsﬁérl%ﬁ%wﬁ%&@@p%@?ﬁ'é?%cesses for the preparation of a
conpou) whierd By isLrhethit, b¥hyYaraaylt ng conpounds of fornula 11 with conpounds of
formul a LI{h ';‘%r where. R, is nethyl, ethyl or aryl: in the presence of 1) a
Lewi s aciieHeSiC8 9 oti ¢ organi c sol vent, and optionally 3) a base at a

t enper at yj a Lelvisxmtieen 200C and 800C, preferably at about 400C, for a

period of between | hour and 1 day, preferably 8 hours, preferably under
i nert at %éBﬁBF’é‘POTW%‘?'%&WW'&OF&%H%'B’pheri c pressure, and the resulting
product izyaltwesol yzed; or B) where Rq is hydrogen: in the presence of

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

B) where R, is hydrogen:

in the presence of

1) thionylichloride,

2) an aprotic organic solvent, and optionally

3) abase,

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 i} with compounds of formula Il
k C 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 Rg is hydrogen:
in the presence of
1) thionylchloride,
2) an aprotic organic solvent, and optionally



1) thionylohloride, 2) an aprotic organic solvent, and optionally 4 AU6
2006 -6 3) a base, at a tenperature of between 20'C and 70'C, preferably
450C, for a period of between | hour and 1 day, preferably 6 hours. 4 Aug 2006
preferably under inert atnosphere, preferably at atnospheric pressure.
Suitable Lewis acids for process A) include Al (lower alkyl)3 (e.g. A M3,

Al Et3, Al(Bu)3), AICl3, A)Brs, EtAICl2, MAI Cl2, Me2AICl, Et2AICl and the
correspondi ng sesqui chl orides. Pref er-aﬁb-l y, the Lewis acid.is selected from.
Al C13, EtAICl12 or Et2AICl, even nore preferably is AIC13- Typically, the
Levvis acid is present in an anount of 1 to 4 nole equivalents. In the case
of 6%@;3 and Al (Bu)3, e.g. 2 to 3 nole equivalents, preferably
about 2 no equi val ents are present; in the case of AICl3, Al Br3,

RAI C12, abatanperatuse of Detween 26FClandrt0°Ct prefarably déponir agpesied i ibetwesni ties,

T oy o5 L 7 8 RrpRET 5 Roke perTROR, AL Y Siriodhre DERRMY 205

10 nol e atﬂtrp.q)hamcepnessurpr eferably 1.5 nole equivalents. Suitable aprotic
organi ¢ solvents for carrying out process A) and B) include

tol uene/ acetonitrile, toluene, benzene, chlorobenzene, -di chl oTobenzene,

ac et on8titatle Lewismidsyfbenecegmpwmde AElowar amgaljae(er@e\ll‘{deesmﬂm Al(fBup) e8IEIA) or

. is p I [ |ne e am nes.
Th an A AT MREGE AR5, By e e Sernfibonding Sordicharsiso Bisfe 3Pl ¢ e
prepar giei DéWleacsd:wTBéwaéd fedm fAICKHY Emlmzhy E@mcl | \@nCHIBRO predsrably BOXICH! 2 V
vmthc_? L’ %oLfor la R14-1-1 4 A % R 13 R H 8 R3
)r/T[P cally, the Lewis acid is present in an amount of 1 to 4 mole equivalents. In the case of
AlMe;, AlEt;, and ABu);, e.g. 2 to 3 mole equivalents, preferably about 2.5 mole
' C ~ equivalents are present; in the case of AiCl;, AiBrs, EtAICI,, MeAICl,, Me:AICI, ELAICI 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, dichiorobenzene, 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 1 by reacting compounds of formula V with compounds of formula
Rys-H



RT NH R +14 RNREORLR7 PORR2 R6 V wherein, RI3is a |lower
al kyl substituted by a hal ogen, R14 is benzyl am no, benzoyl am no,
pyrrolidinyl, piperidyl, piperazinyl, optionally substituted by raddjg%%
bei ng selected fromthe group consisting of cyano; |ower alkyl; hydro @W
am no- substituted lower alkyl, R3 is a |ower alkyl substituted by
benzyl am no, benzoyl am no, pyrrolidinyl, piperidyl, piperazinyl,
optionally substituted by radicals beifg sel ected fromthe-group consisting
of cyano; |ower alkyl; hydroxy- or am no-substituted |ower alkyl. The
reaction is preferably carried out in the presence of an organic solvents,
such as THF (Tetrahydroﬁpran) or directly in the am ne solution Rl4-H
Preferably plpera2|nyll il a N—Iomer-alkylplpera2|ne e.g. R,
N—nethylplp-r.2|ne. , p :
hydr ogepn,
trifl udYroms
| ower af kanoy oxy f y ated+orfh&ylated am nb; or “g- Mgver~rg
al kyl am v | ower apkanﬁylanlno @[M?7? = free or esferified - XY

| ower . al koxycar bonyl and hal ogen. Cbnpounds of forndka V can be& obt 5 ned
by reacting conpounds wf fornmula li'with conpounds of formula I'll, 4 AUG
2006 -8 115~ R13 R RAROR13 +H COCRRINk R RN2O0OR 1R6
[

wherein,

o R1a is a lower alkyl substituted by a halogen,

' C . Rya is benzylamino, benzoylamino, pyrrolidinyl, piperidyl, piperazinyl, optlonaliy substituted by
radicals being selected from the group consisting of cyano; lower alkyl; hydroxy- or amino-
substituted jower alkyl,

Rs is a lower alkyl 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 Rys-H.

Preferably biperazinyl is a N-lower-alkylpiperazine e.g. N-methylpiperazine.
Preferably, Ry, Rz, Ry and Rs are independently hydrogen, cyano; lower alkyl; hydroxy- or

| C 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; B ; free or esterified carboxy; lower alkoxycarbonyt and

halogen.

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

compounds of formula IlI,



V in the presence of 1) an organic solvent such as THF (Tetrahydrof uran)

2) abase such as N, N-diisopropylethylamne, lutidine, pyridine, or teEAMS@%G
amnes. Alternatively, Rl4-His directly added in the reactional nedi
without further purification in order to react with the resulting conpound
of formula V. THF can be used alone or in mxtures with other solvents to

i ncrease overall solvent power. The agi-des of fornmula | nmay be forned and

i solated fromthe reaction mxture, e.g. as conventional, e.g. by renoval
of solvent fromthe reaction mxture, e.g. by concentration such as
evaporation, e. to dryness or nost dryness, e.g. until crystalllﬁatlon
or precipitatiph of an am de of ‘ornula | occurs; oig by extractlon

as a saltRgs o Ripot her Rges ] ich may be the s (Mﬁn:
that used in m dat i,on; and

am de o {: g The+am des '® orrrul al my benpur R
convent¥8P% te hm%ves such as rjecrystallization or at ogr dphy. 2
Conmpounds of fdtpula 11 or 11' mil,be prepared by neRr ods known @o tfhe

skilled person in the art. Conpounds of formula Il are comercially

avai lable e.g. fromFluka, Aldrich or Acros or nmay be prepared by nethods
known to the slilled person in t#e art. The conpouhds of formula | may be
used fornthb@rgyeac@bﬁtlon of conpounds of formula IV, RRAR3 HIV 7" R2

R6 1 wh Ri d 4 AUG 2096 f th
adi cal o R AN rgpniaaivea SEnGS TR RN | TN R R

2) a base such as N,N-diisopropylethylamine, lutidine, pyndlne, or tertiary amines.

' C Alternatively, Ri4-H is directly added in the reactional medium without further purification in
order to react with the resulting compound of formuia 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 crystallization 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 crystaliization of an amide of formula |. The amides of formula | may be purified by
conventional techniques such as recrystallization or chromatography.

Compounds of formula 1 or I’ may be prepared by methods known to the skilled person in
the art. Compounds of formula lll are commercially available e.g. from Fluka, Aldrich or

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

The compounds of formula | may be used for the preparaﬁc)n of compounds of formula IV,

v

R GI.

wherein R; to R; are as defined above and



wherein R10 is 4-pyperazinyl, 1-nmethyl-IH pyrrolyl, amno- or am no-|ower
al kyl - substituted phenyl wherein the am no group in each case is free

al kyl ated or acylated, 11-1-Indolyl or 1H i m dazolyl bonded at a ~ + AUG 2006
five-menbered ring carbon atom or unsubstituted or |ower

al kyl -substituted pyridyl bonded at a ring carbon atom and unsubstituted
or substituted at the nitrogen atom by-oxygen, and Rl1l and_R12 are each

i ndependent|y of the other hydrogen or |ower alkyl and the other two

radi cal s are i ndependently hydrogen, |ower alkyl, e.g. nethyl, benzyl or
phenyl ; Ukls Iy .;acceptabl e salt or crystal formthereof.
Corrpou%%és%%tﬁe?%@%??r 67%139 e'gi n the formof a salt, preferably a

phar maceut i cal |y itgeptable salt, as described above. Preferred salts are
for exanple ' brom de, nesylate, acetate, trifluoroacetate.
Conpounds of forqula IVinhibit the tyrosi ne kinase activity of the

recept or gf epi dermal growth factor (EGF) and are useful, inter alia,
for the tr'tatngnt of benign or nalignant tunors. They are able to effect

t unour regressBom and to prevent netastatic spread and the growth of

m cronet ast ases., I n rticul.ar, 1he be ed f.or treating, epide I
hyper pr oYvﬁ?rtht Ren i§ B '8}“5!’%{5?@5"; #'B'l'e){'?yﬁ'gafﬁyﬁ'aﬁe@Hl‘"ag'rrsoro@"!é'?ﬂqpﬂ}éi'i %“F‘ﬂ?
c][la][ act egubstituged phast aherehn tiesramirangroup Ul @atia casd isftds, f dliofated e agpate@unds
o] or mu

la.lV are useful, faor. .treating diseases of t{he inmune system and
i nfl ammat 'ﬁﬂ?&",‘ﬁs @bj i@f‘midﬁz&)ﬁ'e qof?§855v§ tﬁ{ﬁ-meg}bgf%cf nid ncReen tpm, or
conpoundgnsibsfitdtaiu b IbwermalkyRéibetittted! p9Edyl Oboride@abi 20 riflh SQAEES Mmt Ay
central or er_l{)heral nervoug@zystem subject to the invol venent of signal

t :énsm sunsyRshiptedprosubshiuigd,alsthe nitegrn atoln by, gxyaen, 288déne apd &ipaa; eagh

I nventi omd@‘géﬁdeq%oﬂhgbg@awgdrﬁgénbh@w@fgmgr ation. of conpounds of formula
IV from conpound f fornmul a d the use of conpounds of fornula for

S 0 | “an I
t he praphihg PBRr dro &sligitiAsingerensiently Bydrogehdpwenaliyl, . meethdr bengy pler ei n
descri AUG 2006 _10 This invention relates to a process for the
preparation of a conpound of fornula IV or a pharnaceutically acceptable
sal t ofpr aphatarcaulcalyaseertable spl of exetal iegmahereabound of formula | as
descri bed herein, with a conpound of formula V11l

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
B C 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 1 and the use of compounds of formula
| for the preparation of compounds of formula 1V wherein R, to Rg' are as herein described.



RIOY RNRL2 VII wherein Ro is 4-pyrazinyl, 1 -methyl-1 Hpyrrolyl,

am no- or am no-lower alkyl-substituted phenyl wherein the am no aro GiZleﬁ
each case is free, alkylated or acylated, 1 Hindolyl or | Hi m'dazoll@
bonded at a five-nenbered ring carbon atom or unsubstituted or | ower :
al kyl -substituted pyridyl bonded at a ring carbon atome.g. 3-pyridyl and
unsubstituted or substituted at the-fdtrogen atom by oxygen,. and R11 and
Rl12are 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 11 and Ill as described herein. The
present invention also relates to a process for the preparation of a
conpouTts irfvehtisrmdiates to\a procasgpivatieamreparation biya emnppiraldidosalia 1VWor &ar yst al

formthereof, by.reactjing a.conpo. of . fornula | .as describe erein
wher b1 pharRcsuiban: feteplbb S QIR RS refdl by epcBR A BROTE PR o R
" _~N X esclibed hefdir] with andveipivnd fdf forimitadvipyr azi nyl , 1-net hyl -1 H-pyrrolyi,

am no- or am no-lower al kyl-substituted phenyl wherein the am no group in
each case is free, alkylated or acylated, I Hindolyl or 1Him dazolyl

bonded aR .a_ fiMe-nmmpered ring carbon atom or unsubstituted or |ower
al kyl - subst ' fjt ut™§d pyridyl bonded at a ring carboh atome.g. 3-pyridyl and
unsubsti t ut QrN substituted at the nitrogen atom by oxygen, and Rl is
hydr ogenRq¢” | ofer al ky); 4 AUG 2006 by conventional nethods.
R
Vil .
. ( 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-indo|yl 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 R,; 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 I} as described herein.

The present invention also relates to a process for the preparation of a compound of formula
; C IVora pharmaceuticalty acceptable salt or crystal form thereof,

by reacting a compound of formula 1 as described herein, wherein the radical Rg is -

NHC{NH)NH,,

with a compound of formula V1

R ; MN’CHS

R
Vi 1t

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-ind6ly‘| 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 R;, is hydrogen or lower alkyl;



"Preferably the reaction is carried out in a polar organic solvent such as
n-butanol. Preferably Rois 3-pyridyll and Rl is nmethyl. In one

enbodi ment, a conpound of formula | wherein R6 is NHC(NH) NH2, R7 is-neility1006
and R8 is hydrogen may e.g. be treated with 3-dinethylam no-1
-(3-pyridyl)-2-propen-1 -one to a conpound of formula IV wherein Rs'is
4-(3-pyridyl)-2-pyrimdinamno, R7"is methyl and RS Is hydrogen,
corresponding to the conpound of formlila 1V as described in exanple 21 of
EP 564 409. A conpound of fornula | wherein R6 is Br, R7 is methyl and RS
I's hydrogen may e.g. be treated with 4-(3-pyri dyI)-2-py(i m di ne- am ne,

€.g. apy AR dnBbhAa nidirsashenpaci fic, in the presence of Pd(O or Pd(l)) in
t he presence of a phosphine ligand to give conpound of formula IV wherein

R6' is 4-(3-pyridyl)-2-pyrimdinanmno, R7' is nethyl and R8' i's hydrogen.
- ﬁnfbgeggr EQQHQ& bn iR AN abofa%rg&n& doNREE RN Hblanb02, R7 is

drogen may e. be transformed to a conpound of formla
I vvherel n R6 is NH2, R7 is net hyI and R8 is hydrogen using standard

et Do prd R RIS Py Rt SE AR, pounds of formila 1 wherel 1 9 1
hydLolgen my e, g. be transforlmed to a corrpounﬂ Wnerei n R60i shNHZ, R7 is

por sonin Bireiialiineit ¥ AAARONY oTAR Y bt b R BHERINA L IF rRlh o o
hydr og&g isthydregen nimy ¢.pabs treateddvitho3-alimetbppmine (3- pﬁr&dyl)tﬂ propentieors o 826 | S
NHC( NH), NH Nt

Nt oot BBl Y o8 B N PEARA AR e FRSBER Rl

| V whehgdrogen @riesparidirgg tpthe oomppuu:m df fefrmiitar IMJasaddasqrsbeqb irepearaple f2iashEP
CREPVBEL B8, o S ) B BRI S s N o
S0012, eapn @fi t::emecs aith mdse,iyeﬁyl) B@yﬂmmmwl mhnef eJ‘go lamdvmldbie frem eB@mgﬁblﬁ@ i
com e Pt bl ot P I BB B T R e SosnAlh B R SES 2

and RBformia IVhwiekireig Ry, isH3(3Hsyrityl)-2apyhinidinziniies, 2R, iBYhathyTein)Rs! isRdicgen,
4-(3-pyridyl)-2-py(imdinamno, and R7'iS nethyl. 4 AUG 2006 - 2 The

processes of the present invention allow the synthesis of corrpounds of

for nul g &N6thePérBb&dimBhY campotmUstdomhulh @ Whetein IRY isNEr,ERN iRhetlyR andh, iS5 and
RE ar ﬁyc%géno ear)]/ egsbe tra(nsformed to a compound of formula | wherein Rg is NH,, Ry is
methyl and Rjs is hydrogen using standard methods known to the skilled person. Compounds
of formula | wherein Rg is halogen, NHC{O)CF; or NHC(O)CH3, preferably Br, R; is methyl
and Rs is hydrogen may e.g. be transformed to a compound wherein Rg is NH,, Ry is methyl
and Ry is hydrogen using standard methods known to the skilled person. Compounds of
formula | wherein Rg is NH», Ry is methyl and Ry is hydrogen may e.g. be transformed to a

C compound of formula | 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 1V wherein in a first step a compound of formula | is prepared from compounds of
formula | and Hl as hereinabove described, preferably in the presence of AICl;, Al(lower
alkyl)s e.g. AlMe;, AIEt; , 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, R,, Rs, Rs and Rg' are
hydrogen, R; is (4-methyl-piperazinyl)-methyl, R¢' is 4-(3-pyridyl)-2-pyrimidinamino, and R;' is
methyl.



met hyl - pi perazinyl)-nmethyl, Re' is 4-(3-pyrldyl)-2-pyrlnklinam no, and R7
is methyl, in a nore efficient and higher yielding manner than prqy.ﬁﬂﬁ&%ﬁ
described in the literature e.g. in EP 564409. No expensive couplin%
reagents have to be used. The higher throughput conbined with |ess steps
as in the prior art will result in significantly | ower production costs In
the previously described synt heses, - htagenic internedi ates -may be forned. -
In the processes of the present invention all internedi ates show a
negati ve AMES Test (a specific test for mutagenicity; performed according

to the $hé e@gééi Op egF@é?tTﬁgéﬁtm 8 ,ﬁﬁfés.s o &Imp&RitelsSSr RimiaeT se

Mut ati o est, 1, 1997/) s a strong Indication that no
mut agamferablmtae@crmmtmde@ fa:mﬂa B¢ M«Berem R‘.thRWCRJl Bs ped Be'sr @; hyéioganst Ri isdAovenent
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exgrrpbﬁlcmnt wndf higher pielsiings maphet qopwémsm ¢drin tha| ure e.g. in
a craebraea i Not P biha, fhaashd helsp Lorie sy THE NheF, brgilient 6.,
Acr os combined withdessostepke a$ irthefiridkart \.@ﬂlremm iRisigndicaibl Ioﬁveomdajbm cdstchel | e
Sal t d t f FLU
Snge REMEE BORRBrHeEbad aheedd. Buore pBLAHBET A BRRRRSH) e penone
f todédsessaf di { invdmniio ladl istefmediates SHéw BINAMES T

rom Eﬂsg o&e ehellrfreﬁgg lm )Ml %;:;% ﬁ\é{% br?rd?}?gtpeslj zed :?égrsg?cr:fécto
| | ter f I'IB.B %‘t’iﬁﬂ&e I%H @g):gr 93 uideline tor Test ng of Chemical

tri s arhepactérial Revaet mmeilord Test, (Aaddpeth Juhy o1, ofgwrrmmrmlaegtrérfg)muﬁhw 4 AN
090 et P egRin ieimeityS it Tonmed Whiof SRR Bb o siincars iSprh.amam o

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

compounds.

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

AiMe, trimethylaluminium from FLUKA
AKiBu), triisobutylaluminium - from FLUKA
AICH; aluminium trichloride from Merck
platinum on suifide carbon o from Acros
thionyl chloride from FLUKA
Celite Filter Cel _ from FLUKA
C Rochelle Salt potassium-sodium tartrate from FLUKA
platinum on carbon : from Engelhardt
cyanamide from FLUKA
3-dimethylamino-1-pyridin-3-yi-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 chlorcform
complex from FLUKA



met hyl - pi peraz' i no- net hyl ) - benzoyl am do] - 2- met hyl phonyl ) - 4- (3-pyr'idyl)-2-p
yri m di ne-am ne.

N-{5-[4- (4- et hyl - pi perazi no- net hyl') - benzoyl ani do] - 2- met hyl phenyl ) - 44@%%055
i dyl)-2- pyrimdine-amne (also known as "lmatinib" [International
Non-proprietary Name)) and the use thereof, especially as an anti-tunour
agent, are described in Exanple 21 of European patent application EP-A-0
564 409, which was published on 6 Cct-d®er 1993, and in equival ent

- applications and patents in nunerous other countries, e. g. in US patent

5,521,184 and in Japanese patent 2706682. Anot her preference Is given to

the P- qfr&%réﬂcef‘é’g%ﬁfabévd it edpRERN ﬁitﬁércéﬁipﬁuﬁd of formuia IV which i rs N {5 [4—(4-
-yfret hyl ) - N-[ 4- et hyl - 3- (4- pyrr I n-3-y lgxrlm di n- Zgéuamno ylj

benz aniraehylsipesaeRereindrkenzeyl a@sctoaﬁu@ethv e %(ﬁ'@ﬂ Wf%@'"ﬁﬂmm% ation

'_“;’l m%j?ﬁ\rﬁ P4t ngﬁﬁrﬁsrag@om_a%wb?n_ Qmuﬂ]ﬁzrrfn% phénffs B lpdpier azi n-1

ani no) myem;d:me-@@n@a( sgécnown@rsutmimrméln @atp@awon-ammre*@nu‘é@r@el) igad then t he
E f
ur OpegﬁF@%rS&t esfeﬁﬂlly Galdn tl'\’Qmogrg%ae‘n? e ﬁ@f%&@gﬁﬁi&ﬁ%g P s cgg%éﬁﬂ 0

f or mul isin ormof a pharnaceutlca
especi gaktant applicationt BPr-8i56¢t409nwhishweag|publishedion. 6 @h@ en§aSuand inof f ornul a

|V h t I
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the fi rad updanhmete pafent A206682k Anajhep@refererse is gives td)ihecﬂ-erumtat fermaf 4i(4e i nal
duct t h, t ti t.he .cl.ai ns. h b

ncor porlunbeyes” [ REPaLETe aBRY iR Syl asi o rhetd-

publ i caien@mmdeﬁmmn@eﬁomea:s idbew'bﬁd il the mapwmmt | 'tlagplfic_&tierlt'lmi. 99@%:;5 ﬁs

orres ol ynorphs, e.g. crystal nodi fications, ich are

cl o?é‘hpst?"ﬁéroe'rlﬁay%g)@%npa %lurt Iﬁer aspgct t%i s invention relates to the

use of conpounds of formula I for the synthesis of conpounds of formula

IV, 1y 4-

ot hy | PR AR RS e e o N W R i B 2 o

phar maGenhd)sRédy- beﬁﬁ&rﬂﬁieamcﬁjdeéltﬁe B-B@"s&@forﬁ’rrascdéét%ﬁ@éd ihMSELRPESR batent |
Furthernore, thi's invention also relates to a pharnaceuti cal composi t i on

conpr i $iPRligationNogPeB #f3.nor e phar maceut i cal |y acceptabl e excipierits, 4 AUG
2006 -14

Very preferably a compound of formula IV is in the form of a pharmaceutically acceptable
salt, especially in the form of its monomesylate salt.

The compounds of formula 1V 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

- C pharmaceutical preparations and the claims are hereby incorporated into the present

application by reference to these publications. Comprised are likewise the corresponding
sterevisomers as well as the corresponding polymorphs, e.g. crystal modifications, which are

disciosed 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-yImethyl)-N-[4~
methyl-3-(4-pyridin-3-yl)pyrimidin-2-ylamino)phenyl}-benzamide or a pnarmaceutical!y
acceptable salt thereof or crystal form thereof.

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



b) at | east one pharnmaceuticaly active conpound of formula IV, and c)

bet ween 0. 00001 % and 5% by wei ght of at |east one conpound of formu %Uﬁi%ﬁ
preferably between 0.00001 % and 0.1% nost preferably between 0.00

and 0.1 %. The present invention particularly relates to pharmaceuti cal
conpositions especially tablets conprising

4- (4- met hyl pi perazi n-1-yl nmet hyl ) - N-[ 41det hyl - 3- (4- pyridi n-3-yl ) pyri m di n- 2-
yl am no) phenyl ] - benzam de or a pharmaceutically acceptable salt or crystal
formthereof. Preferably c) is a conpound of fornmula | wherein, R3is

b0 B R Bt g B e @ ogribund cf ror PRI R L0 4" Tt by o

a sal t ¢} hetweeli 0.00081%randdy% by weight of at leastidng caopepnd bl f@nnwgil,pwrefqr@blyray be
. ; . 1

Peces "brbR TR 4% s et ABRBA OISRy isES, =0 (L )

| east m crocry ul ose, roxypropylnethyl
cellulose, (1.2) at |east one disintegrant, e.g. cross-link ed

Wyl Lidi
Col I o1 A Plrae b Qe diftafa ) T 8Rs13 PRt yice Bhpidiine Bhegeniidhivi i
st ear atempnshhgy-(4- mﬁhylmelaznmbmei@t) N4[4h-mé1w1433(m@hdaa:yﬂpynnmm-a-t he
B B e B el 3o A cftaor e, B e
-yl met hy0- N44- net hvl - 34[ 4-

3- pyr n rimdinyl]am hen m err,ethane ul fo
For hul Erefoiably. T S compousy sh Oaa {MBEr feds R MY HBPSaRBYBTIRY. RoBsound
narm;i 2] mmdtmgtdrelggarogémﬂehéseqmr ﬂﬁggﬂﬂé,m?-lho(O?CE?WHMO)CHL BRti mt b (fr$ﬁ
as ve su ance are prepared jn oW n conposi tion e
osmﬁw%ﬁz»anﬂﬁrgsm% &5%8%%'98# fornula | V\,he?el n, rrpRB is (4-
rret hyI pi per azi nyl) methyl, Rl, R2, R4, Re and Rl13 are hydrogen Re is Br,

d, NFL2, N02, NHC(O) CF3, NHC(O) CH3, NHC(NH)NH2, and R7 i Smethyl .
Conpos Qnesh m%ﬁﬂﬁ@@f@}’f@"ﬁf@%@ﬁ%@ﬁaeleaﬁs P& bR presentdn M‘?@f’%@@m ul ose MK

CR 92 gy, ifdseTBRVEriBAAIYsedDe. BU(1AG A Mdst 8MbiRdEMe.g. microcrystalline
c_elluioé.e, hydroxypropylmethyl cellulose, {1.2) ét least one disintegrant, e.g. cross-linkéd
polyvinylpyrrolidinone, e.g. Crospovidone®, (1.3) at least one glidant, e.q. 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-pyrimidinyllamino]phenyllbenzamide) methanesulfonate of formula 1V, f-

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

o 100 mg of Imatinib (free base) as active substance are prepared in the following
composition. The composition containing aiso compounds of formula |1 wherein, R; is (4-
methyl-piperazinyl)}-methyl, Ri, R, R4, Rs and Rs are hydrogen, Rg is Br, Cl, NHa, NO,,
NHC(O)CF,, NHC(O)CHs, NHC(NH)NH;, and R; is methyl.

Composition

SALTI 119.5 mg
Compounds of formula | 0.0005mg
Celluiose MKGR - 92mg
Crospovidone XL 15mg

Aerosil 200 2mg



T47AU6 76 -15 Magnesium stearate 1.5 ng -------------------- 230. 0005 ngy

The capsul es are prepared by m xing the conponents and filling the m xture
into hard gelatin capsules, size 1. Exanole | Preparation of _ & 7006
| V- (4- Met hyl - 3- br ono- phenyl ) - 4- (4- et hyl - pi perazin-1 -yl nethyl) - benzathib‘ge:.

A solution of trinethylalumnium(2Min toluene, 15.0 m) is added over a
period of 30 mn to a solution of 3-bronmo-4-nethyl-aniline(2.15 g, 11.5
mol ) and 4- (4-not hyl - pi perazin-1- ydtethyl)-benzoic acid met-hyl ester
(2.87 g, 11.5 mol) in toluene (20 m ) at 40' C under .an atnosphere of
argon. After gas evolution ceases, the reaction mxture is stirred 30 mn

bef ore bei ng ; tghd partiqtd gred between col d aqueous |.N NaCH
(100 mM) and %?%r%%#éﬁf%rﬂ). The orgdnic layer is extracted wth aqueous

saturated NH4AC (100 m) and -agtueous—saturated NaC (100 ml) The organic
| ayer is concentrated in vacuo to ?éqgoég g (97 area% by HPLC) of the

title conpound as pale yellow crystal's. 4-(C4- Met hyl - pi perazin-1

-yl met Thd gapisales are pepatedint imdngdbe eompenesids and ftling thef mixturesdnto hakbgelatiron of
4-f or rréll -@ggzsi' Cy acid nethyl ester (10.0 g, 61 mml) in nethanol (100 m)
is trEReea>s %t?ue‘ntially with I -nmethyl pi perazine (6.7 g, 67 mmol) and

pl ati num (5% on sulfided carbon (0.5 g). The resulting solution is then
heat edEat iO'!C and is subjected to a pressure of 5 bar of hydrogen for a
perio Ehrs until the hydr ogen uptake is conplete. The reaction

rTn'hxt urlerﬁbarafiafi)bﬁd-(awétb}gm»b@mpd miwl)aa(andewyl-;bipa'aeid-w;olmlbtr@l)gmﬂl_z@mio@e: ite.

e ne n | . I ved, un re ce SSUfL e re ace t. ol uene

(160 $ollen, of il g e it talfirg, 7505 Cadtha dvehe perne ot il gt el

(214, (@Osmﬁan ndf) ?-bfﬁaoﬂmtewﬁgrhi 15sgt nﬁ.at ﬁ1ti|nM) {ahg %ﬁm;?@tp%z(ﬁgmeougo
0 set, IS 0 nd i1 s back- racted w t] ol uene X

o ipethBenetc BPadRrEveste @8 & e dre haen Aipl at 40 C Podtran 5 o

(85% #fnodphdrd-dTeirGyh.- Afmega@ ie?olﬂatiorv BBy Ithe PebEOh Mmisird! isTRtiMyd IS as a

m e

pal e yel l ow oi | which _ urther purified bz dist_ill%;lon under
r educ eRpfyedeing @qolgi M[’é apg partitioned between cold agueous 1N NaOH (100 ml) and

toluene {100 mi). The organic layer is extracted with aqueous saturated NH,C! (100 mi) 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 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 methano! (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 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
B ( removed under reduced pressure and replaced with toluene (100 mi). The resulting organic
solution is extracted with aqueous HCi (2N, 2 x 56 ml). The aqueous layer is treated with
concentrated aqueous NaOH (30%j) to set the pH to 12 and is back-extracted with toluene (2
x 50 mi). The combined organic layers are concentrated in vacuo to give 12.9 g (85%) of 4-
(4-methyl-piperazin-1-ylmethyl)-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-Methyl-3-nitro-phenyl)-4-(4-methyl-piperazin-1-yimethyl)-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 methyi ester {248 mg, 1.00 mmoi) in toluene (3.0 ml) at 45°C under



“Preparation of

N- (4- Met hyl - 3-ni tro-phenyl ) -4-(4-net hyl - pi perazi n-1-yl net hyl ) - benzam de:
solution of trimethylalumnium-~21V! in toluene, 1.3 nm, 2.6 nmol) g gmygmg
over a period of 5 mn to a solution of 3-nitro-4-nethy|-aniIine(l 5

1 .00 mol) and 4-(4-nmethyl-piperazin- 1 -ylnethyl)-benzoic acid nethyl
ester (248 ny, 1.00 mmol) in tol uene 63 0 m) at 45 C under 4 AUG 2006 -16
an atnosphere of argon. After gas evoll@tion ceases, the dark -brown reaction
m xture is stirred 30 mn before being cooled to GOC. An aqueous saturated
solution of potassium sodiumtartrate (20 m), t-butyl nmethyl ether (15
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est er ¢dmpQungl asgerlewellow ¢rystaisl uene (30 m ) during | hour at 0 OC under an
at nosphere of argon. After stirring for 12 h at roomtenperature an other
portion of triisobutylalumniurn (66.5 mM (61 mml) is added to the dark
brown Egafple®@s:m xture. The mxture is stirred for additional 6 h, then 2
at-i tional small portions of triisobutylalumnium (each 18 m , 18 nmol)
are added and stirring is continued for several hours at room tenperature.

After pripdidtionl No@SMEthyPs-kiti-pHehin-aubirmethpl-pisdraziaady e iyl ideszeaidet ned

organi ¢ tol uene phases are evaporated in vacuo to give a brown crude
product which was crystallized fromt-butyl nethyl ether to give the title

conpoumg aas%ltﬁfoﬁVm'1@*’95\@?2‘%%5‘6!)3’@['[@11%0—4 ﬁm'eff@'[—aﬁh@m(éblmﬁéf ﬁ)uené‘?fad@éooé) (3.8
g) and a third crop (172 g sumary ? (75~3 9.
Pr epar 8@ @ftrusobutylalumlmum (28 % in hexane), 66 5 ml (61 mmol) over a penod of 30 min

N- (4- MRt 5 1SiioWe’ By B B¥biiont of 4 BB oPURGMAGhplperh# IR i mhfReAIde:
acid methyl ester (14.9 g, 60 mmol} in toluene (30 m!) 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 mi , 18 mmol} are added and stirring is continued for several hours at room
termperature. 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 g), 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 mi)
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



4-met hyl -3-nitroaniline (30.0 g, 0. 197 nol) is added to a m xture of
tetrahydrof uran (120 m) and N-ethyl-N, N-diisopropyl-am ne at 23“2§AG§7%5
over a period of 5to 10 min. To this solution

chl or onet hyl - benzoy[ chl oride (38.4 g, 0.20 nol) dissolved in
tetrahydrofuran (35 m) is added over a period of 60-65 mn maintaining a
tenperature of 25-30 OC. The reactionrtxture is - 4 AUG 2006- -17 stirred
at this tenperature for 30 min and then added to N-nethyl pi perazi ne

(138.2g, 1.38 nol) over a period of 60 to 90 OC nmintai ning a tenperature
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solution of trinethylalumnium (2Min toluene, 1 25 .5 mmlc? I's added
over a @iad ipgragro. Bherintermediate dt disselecdhin tetrahydrofuran (150 mi) and added to N-

3-triflpeigpiRidANsiaBs:2h; TRMIb) 8irld pitiod b8 6080 08 iR nﬁmgmir@raﬂtef‘ﬁideé-mm
met hyl - pi pér azi n- 1-yl nmet hyl )-benzoic acid nethyl ester (248°ny, .0% nmol )

i n t ol IES-303°Q) Theitifle gompound aarebe isrlatadhioipmiag sherabeueginscritric poceguse.

evol ution ceases, the dark brown reaction mxture is stirred 3 hrs at 230C
before bei ng cooled to OOC. An aqueous saturated solution of

pot assi umtartrate (20 m) and t-butyl nmethyl ether (40 m) are

added  preparation of N-{4-Methyl-3- trifluoroacetimidate-pheny)-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
5minto a solutidn of 3-trifluoroacetimidate-4-methyl-aniline(218 mg, 1.00 -mmol) and 4-{4-
methyl-piperazin-1-ylmethyl)-benzoic acid methyl ester (248 mg, 1.00 mmol) in toluene (3.0

' C ml) at 0°C under an atmosphere of argon. After gas evolution ceases, the dark brown
reaction mixture is stirred 3 hrs at 23°C before being cooled to 0°C. An aqueous saturated
solution of potassium-sodium tartrate (20 ml) and t-butyl methyl ether (40 mi) are added
sequentially, The orgahic phase is separated and washed with aqueous saturated NaHCO;
(20 ml) and aqueous saturated NaCl (20 ml). The aqueous phases are back-extracted with t-
buty} methyl ether (2 x 20 ml). The organic phases are combined, dried over MgSQ, and
concentrated in vacuo to give 458 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-yimethyl)-benzamide:



sequentially. The organic phase is separated and washed w th aqueous
saturated NaHCO3 (20 m) and aqueous saturated NaCl (20 m). The AU & 0K Fnos
phases are back-extracted with f- butyl nmethyl ether (2 x 20 m). The
organi ¢ phases are conbi ned, dried over MgSO4 and. concentrated in vacuo
to give 458 ng (94 area% by HPLC) of the title conmpound as white crystals.
Exanpl e 4 Preparation of -18 - - -

N- ( 3- am no- 4- net hyl - phenyl ) - 4- (4-net hyl - pi perazi n-1-yl net hyl ) - benzam de: 4
AUG 2006 A solution of AIC13 (1000 ng, 7.5 mmol) in toluene (3 m) and
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Thi-onyl. chl oride ( 3 4 ). 1s added over a period of 15 mn to a
.S _pen%'?rBH‘aEﬂg'@ﬁ'(m?&Qm mémg%quyl r'@t@qylwetl%egi‘ﬁﬁ 82adng ¢f7theptitle 299
nmol ) b@nﬁ@ﬂdqmgo/(,@aggemwisméryﬁ%; At the end of the addition, the reaction
m xture is heated at 230C over a period of 45 mlIn. The excess O SOCl2 is

removed by co-distillation with toluene under reduced pressure at 400C. At
the engdyghplbme distillation, the resulting suspension id cooled down to OOC
and the benzoyl chloride is filtered off, washed with toluene (2 x 50 m)

and dr Peaaratiop st No4methyotnioephenyind-(4-nvethylipipesazin 1yimetbyl benzameidey based

i ed Dot loRRP (RS 8 ERiindlis bl Bt o o9 i 81 SEepe g 414°

sol ut i eethyfpiperazin-1-yimethyl}-benzoic acid (70.0 g, 299 mmol) in toluene {300 mi) at 0°C. At
the end of the addition, the reaction mixture is heated at 23°C over a period of 45 miin. The
excess of SOCI, is removed by co-distillation with toluene under reduced pressure at 40°C.
At the end of the distillation, the resulting suspension id cooled down to 0°C and the benzoyl
chioride 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 benzoyichloride, white

' C 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
mi) 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 stirréd 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 s&spension _
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



4-met hyl -3-nitroanifine (22.75 g, 145 nmmol) and pyridine (34.4 g, 435 mmol)
in toluene (60 mM) is added dropw se at 23" C over a period of 15 mn. The
resul ting orange-brown reaction mxture is heated at 450C and is st # rhUE 008
for 6 hrs. The suspension is filtrated and the filtercake is washed
successively with toluene (300 m) and acetone (350 m), and is then
suspended in water (350 m). Aqueous-MNAOH (30% is added unti. the pH of

t he suspension reaches 11 and remains stable. The.suspension is further
stirred for 1 h at 40*C before being filtrated. The filtercake is washed
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pale colorless crystals.

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
C - sequentially 4-dichloromethyl-benzoic acid methyl ester (1.90 g, 8.67 mmol) and AlMe; (2 M
in toluene, 12.6 mi, 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 Fibchelle salt (70 ml} which causes the precipitation of the
crude product. +-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
mil) and aqueous saturated NaCl (100 mi). The aqueous phases are back-extracted with
butyl methyl ether (100 ml). The crude product, which is contained in the combined organic
phases, is filtered off with suction, washed with #-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



benzam de: To a suspensi on of
4-nethy|-hF3*-(4-pyridin-3-y|-pyrinidin-2-y|)-benzene-1,3-dianine(2.00R

my, 7.21 mmol) in toluene (22 m) at 450C under an atnosphere of arg U%ZMB
added sequentially 4-dichloronethyl-benzoic acid nethyl ester (1.90 g,

8.67 mmol) and AIMB3 (2 M in toluene, 12.6 m, 25.2 mmol). The resulting
brown solution is stirred at 450C fof2@-period of 3.5 hrs.. The reaction

m xture is then cooled to O C and quenched by slow addition of a saturated
aqueous solution of Rochelle salt (70 m) which causes the precipitation of
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di meth Iam ne is renoved by the distillation of n-butanol (130 E?
eep orange solution and dimethylamine is removed by the distillation of n—butanol (130 mi).
n-Butanol (20 ml) is added during the distillation. Butyl acetate (60 mi) is added dropwise at
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

C 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 tert.-butylate (144.2 mg, 1.5 mmol) is added a mixture of rac-BINAP (31.2 mg, 0.050
mmol) and Pdx(dba);*CHCl; (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 mi) 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 (SiO., methanol). The product, a pale yellow solid is dissolved in methylene
chioride, filtered and concentrated in vacuo. Yield: 484.3 mg of the title compound, 72% of



n-Butanol (20 m) is added during the distillation. Butyl acetate (60 m)

I s added dropwi se at 1000C and the solution is cooled to OCC vm'thl ‘MM@M
and stirred at O°C for 16 hrs. The resulting deep orange suspensi on
filtered off with suction, the isolated solid is washed with n-butanol (2
x 50 m) and water (2 x 50 m) and dried in vacuo at 60'C. Yield: 36.4 g of
the title conmpound, 93% based on theary, as off-whitecrystals. (99.6% area.
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under Bxgople iAfter addition of m of xylene the suspension is sonicated

for 10 d fl Af t | t
' oom  BiRpBIIEn bRt ad %ﬁma&vépneevﬁ-éa@dn%g%mé&aaﬁ S HEPESFE e
pr odUCA soRitfoh asft R4 %éthmnmbipheﬁw-mﬂm% géfazﬂﬁ( ilrﬂetﬁiﬂ) BasZamidel {00

conbi ned_or gani ¢ extract ar e over concentrated in_vacuo.

“The br M@Odnmomn prirtano i Bys wreated witbplalipnidgralancarepmpl0 gitihgdesytingrhe
pr oducuspBndiéh B Heh |h@&te8Qb'7@°C%n@'r§;§ﬂig‘éﬂds bﬁplraat\mﬂ srwessgm or 0.9%ar fdrld er ed

and concentrat ed in vacuo. Yiel of the title conpound, 72% of 4

AUG 20pgiod-of £ h eiithe hydwggnuptaks '§>90rﬂpheLEC)The1fﬁectmndawre PAARH PRI cal | y
roughl jmliadaie drdiaiiPated vaatanoP@mslae 16w Sh &@@éiaw PRiSRBIALA 1SsuitaMB TS

. phase chromat ography., Exanple | | Preparation of

NH{( 3- a@se\ﬁapleuﬁefﬁry|80}ﬁti@mnf)thawqd%ﬂmwd%e%é¢ azthivd ;angl wstnwe)d besealifigde: A
soluti ° o

N ( 4- n%k'gmp E %wFFIbC [?k?eon/ol rea) (4- et hyl - pi per azi n- 1-yl net hyl ) - benzami de
(100 @terwwehnml )saluiion- it AHdrmetyli3-nitro-pheaw- éd4metﬁylmlmramwraeﬂwlbn

car bon, he e 0,

hydrogen ?Q](%)S?Q €d1é§§ﬁhg')gge%t§éﬁﬂ %@ égb ph?gr&%ttgﬂP&%d} O&'gaﬂ unt i

t he hyaimogpieraif akigogen isohpated eseqmﬁiaﬂ\,emthummrmﬂWo)a onsca:mn (a10 t9) andom

sol ut 1 el Rt {878 61 LRHNE Dy rofuRFEspEniBT b hBf el ofSbrc I ©
r educ ealperiodeoft i hrel Ehedreactjort mi)dturemjﬁltryted@m [70%gover a pad of Cehte Ethanol 90%
(150 ml} and water (150 mi) are used to rinse the reactor. Ethano! is removed from the
combined filtrates by distillation in vacuo at an external temperature 60°C. The crude product
separates from the aqueous concentrate as an oit 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
- C crystals. (HPLC: 98.0% area).

Example 12
Preparation of N-(3-guanidino-4-methyl-phenyl)-4-(4-methyl-piperazin-1-yimethyl)-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 mmotl} 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 crystalizes out of solution as the di-hydrochloride salt. Concentrated HCI (37%,
6.3 g) is added during the reaction to maintain the pH at 2.5. The reaction mixture is then



dowmn to 0 OC (HPLC. 98.0% area). Alternatively a solution of

N- (4- et hyl - 3-ni tro-phenyl) - 4- (4- et hyl - pi perazi n-1-yl nmet hyl ) - benzamAcE}ﬁ 2008
(60g, 163 mml) in ethanol 90% (300 m ) at roomtenperature under an

at nosphere of nitrogen is treated sequentially with platinum (5% on carbon
(6.0 g and potassiumformate (68.5 g, 814 mmol ). The resulting suspension
is then heated at 800C for a period-@-16 hrs. The reaction m xture is
filtrated at 700C over a pad of Celite. Ethanol 90% (150 ml) and water
(150 mM) are used to rfnse the reactor. Ethanol is renoved fromthe

com nfhyldd 1 8b6%udhi 1 Rdrh kb Sianird WY Fhes2 THEXiBAAA e HRERE G Wik

600C. crude ara fromthe agueous concentrate as an oil
duri ngsucﬁ@ndwgshed with mbut 6&)&50 inﬂ)egndmmd ms»(agy@qné@f’tc Yk 60\d g o thadic

Wi t hi np, / 9 washed with ethanol (200 m)
and d”iddjalﬁﬁo@&gﬁégtsg % Sﬁ&g’g%gg)cl)mfa}ﬁgpﬁﬂ'ﬁg conpound, 99% of theory, as
yel | owiTba dld:lygi@chlbﬂde (SBIPEEdi$BIVe%iIaM9r (2BRamp | at 3P CPAmpagurious rsobftion of

N (3- 9%{%6;-9 @ énS| N %' Vi ke ¥ vk b SRy oidReinddalad 1/ 192 Phe) adifiba-

am de:
/ V- ( 3- pmduowbpmmmgfromhba;aqt)leous(suman laglanmilveniciz crysthiliyésregidnyddoting toz@h@. de

50 t 50C.i s, treat ed R th
oS aher aTPialing ol 0Bl BRobroftiils Tirdth ot Rt MR SR8 3o o o
Wit h aKg@Oyts 5ry/igf2 & yanalyiadd drietidn Vaguo 3B880°01MYigIdi 41. 2@t f1thé fifle Bbpewy, a

peri od 30.mn.. The resul tin ture| |rred or 20
s GuPSHoOLRECN bR Omahe iufithe-Ete BT i sn e brige s %1%5533&}

pr oduchreartystiple). zes out of solution as the di-hydrochloride salt. '
Col_ﬁcentrated HCl (37% 6.3 g) is added during the reaction to naintain the
: at 2.5. The reaction m xture is then 4 AUG 2006 -22 allowed to cool
down to roomtenperature within 1.5 hrs. The product is filtered off with
suction, washed with n-butanol (3 x 50 mM) and dried in vacuo at 600C.
Yield 60.7 g of the di- hydrochloride salt, 93% of theory (99% area by
HPLC). The di-hydrochloride salt is dissolved in water (250 m) at 350C. An
aqueous solution of NaOH (2N, 150 ml) is added and the pH of the solution
increases to 13.2. The desired product separates fromthe aqueous sol ution
as an oil which crystallizes upon cooling to OCC.



After
aqueous sol ution of

hr stirring at OOC, the product is filtered off, washed wth an

i nternedi ate di -hydrochloride salt, as beige crystals, (98.r/6 area by

HPLC) .

4 AUG 2006 Cainms 1. A conpound of formula 1 4 RR H7 NF1 OR
wherein RI, Ra, R4 and Rr, are |ndep'g ently hydrogen, cyano; |ower alkyl;
hydr oxy-

etherified or asterifled hydroxy; |ower alkoxy, | ower al kanoyl oxy; free,

or am no- substituted | ower kyl; trifluoronmethyl; free,

al kyl ated or acylated am no; nono- or di-lower alkylam no; |ower
al kanoyClaimgio; benzoyl am no; free or esterified carboxy; |ower

al koxycarbonyl or hal ogen, is (4-nothyl-piperazinyl)-nethyl and one of the

radi cals Re, R7and Re is hal ogen NH2, Nop, NHC(O) CF3, NHC(O) CHs, or
NHC( NH) NHZ, al}ﬁdﬁ?ﬁ&uﬁa%ﬂ iR " adi caI s are hydrogen, |ower alkyl, |ower
a

fl uori nated
A conpound accordl ng to cl ai
NHC( O) CHs, orR NHC( NH) NHR,

according to cl ere s ‘Br or NHC(NH) NH2 4. A conpound accor di ng
to any pregg Haywhes R, R2,, R4, and Rs are hydrogen. 5. A
conmpound accor to any ¥cedfAng clai mwherein the salt is selected from

s nmathyl and Re is hydrogen. 3. A conpound

chl ori de, ber I de, mesypateg,acetate or trifluoroacetate.

C

wherein

Ry, Rz, Rs and R; are independently hydrogen, cyano; lower alkyl; hydroxy- or amino-
substituted lower alkyf; trifluoromethy!; 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 or halogen,

Rs is {4-methyl-piperazinyl)-methyl

and one of the radicals Re, R; and R; is halogen NHz, NO,, NHC(O)CF;, NHC(O)}CH,, or
NHC(NH)NH;, and the other two radicals are hydrogen, lower alkyl, lower fluorinated
alkyl, benzyl or phenyl;

or a salt or crystal form thereof.

2. A compound according to claim1 wherein Rg is halogen, NHg, NO;, NHC(O)CF,,
NHC({O)CHs, or NHC(NH)NH;, Ry is methyl and Rg is hydrogen._

3. A compound according te claim 2 wherein R is Br or NHC{(NH)NH;.
4. A compound according to any preceding clairn wherein R4, Rz, Rs, and Rsare hydrogen.

5. A compound according fo any preceding claim wherein the salt is selected from chloride,
bremide, mesylate, acetata or friflucroacetate.

K2C0s (5.5 g/L, 2 x 50 m) and drled in vacuo at 500C
Yield: 41. 2 g of the title conpound, 89% of theory based on the - & AUG 7006

enzy or phenyl; or a salt or crystal formthereof. 2.
Fhel wherein Re is hal ogen, NHp, NOp, NHC(O) CF3,



