-1- N-phenyl - 2-pyri m di ne-am ne derivatives The present invention provides
novel am des, a process for preparing these am des and the use of these

am des. In particular, the present invention provides novel am des of
formulal RARBRRS ~Ra NRT R P2 OR wherein one of the radicals R1,
R2, R3, R4 and RS is a) a radical selected fromthe group consisting of

| ower al kyl, am no; nono- or di-Ilower ~hkkylam no; |ower al kangyl am no;

| ower al koxy-carbonyl; and | ower al kyl which is substituted by am no, nbno-
or di-lower alkylam no or |ower al kanoyl am no, or b) an unsubstituted or
substit he group consisting of benzylam no;
benzoyl yfﬁﬂ% WQW'?%'I&% %@f“%ddﬁlg'{é%me pi per azi nyl ; piperazinyl-carbonyl;
nDrphollnyI thlonDrphollnyI and Iomer al kyl substi t ut ed by benzylan1no
benzoyl SRS rrolidinyl era €. 0.
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sai d subsébtthéﬁlaﬁms(:al bei ng selected fromthe group consi sting of cyano;
| ower al kyl; hydroxy- or am no-substituted | ower alkyl; trifluoronethyl;
free, etherified or esterified hydroxy; |ower alkoxy; |ower alkanoyl oxy;
free, alipdriduigt, e prasatitatvesitiGnprdvidesBogel apidél of fordia &1 kyl ani no; | ower

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

al koxycarbony] and halo n, anfand the other four radicals are independently/
hydrogen, cyarg, | ower alRyl ;. RydrRxy- or am no-substituted | ower alkyl;
trlfluoronethylf ee; jethe ed or esterified hydroxy; |ower al koxy;

| oner al kar e@l  alkylLsted or aayl ated am no; nono- or di-I|ower

al kyl am no;

_ C R ' '

wherein
one of the radicals Ry, Rz, Ra, Ry and Rs is

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

b) an unsubstituted or substituted radical selected from the group consisting of benzylamino;
benzoylamino; pyrrolidinyl; piperidyl; piperazinyl; piperazinyl-carbonyl; morpholinyi,
thiomorpholinyl; and lower alky! substituted by benzylamino, benzoylamino, halogene,
pyrrolidinyl, piperidyl, piperazinyl, e.g. 4—methyl-piperazinyl-,v 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; trifluoromethyt;

C 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 haloge’n’ﬁs{

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

amino-substituted lower alkyl; trifluoromethyl; free:—-ethe:nfted 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», Re and Rs, Rsand R, or Ry and Rs together are a substituted or unsubstituted
alkylene radical having 4 carbon atoms, the substituents preferably being selected from



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

al koxycarbonyl and halogen; 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 from-2- cyano,
unsubstituted or hydroxy-, am no- or 4-nethyl-piperazinyl-substituted | ower
al kyl, such as especially nethyl, trlfbuoronethyl free, etherified or
esterified hydroxy, free, alkylated or “acyl ated amino and free or
esterified carboxy; and the other three radicals are independently hydrogen,
cyano; |ower alky); hydroxy- or am no-substituted |ower alkyl;
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ni trogen atom especially tf){ phar maceutical ly acceptabl e salts ui t abl e

morgamhgqﬂ@l‘ds are, for exanple, hal ogen acids, such as hydrochloric acid,
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car boxyl i : Fhosp oni ¢, I'fonl o or fam c exanpl e acet’i ¢ aci d,

pr opi oniNH HiNH@c@ram e Oﬁlﬁfdwodéé'&ﬁ'él %redaﬂ%per@@a@i: avﬁfpaeraclpwer Glkyk dewey
ac.tg,- | %Bflrd%ltét%ﬂ "d&her?r"gl d. succinic acid, adipic acid, pinmelic acid,

ri c acl aze arc acid, tartaric acid, citric acid, am no
acids, such as glutamc acid or aspartic acid, maleic acid, hydroxymaleic:

acid, gt Q@a%y E}ygtaﬁf&rﬁirthéﬁéﬁ#.ohexa”ecar boxylic acid, adarnantanecarboxylic

Compounds of formula | may be in the form of a salt preferably a pharmaceutically

acceptable salt.

' 'Suéh salts are formed, for example, as acid addition salts, preferably with organic or
inorganic acids, from compounds of formula | or IV with a basic nitrogen atom, especially the
pharmaceutically acceptable salts. Suitable inorganic acids are, for example, halogen acids,

- such as hydrochloric acid, sulfuric acid, or phosphoric acid. Suitable organic acids are, for
example, carboxylic, phosphonic, sulfonic or sulfamic acids, for example acetic acid,

_ \ 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,
hydroxymaieic 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-
naphthalenesuifonic acid, 1,5-naphthalene-disuifonic acid, 2-, 3- or 4-methylbenzenesulfonic
acid, methylsulfuric acid, ethylsulfuric acid, dodecylsulfuric acid, N-cyclohexylsulfamic acid,
N-methyl-, N-ethyl- or N-propyi-sulfamic acid, or other organic protonic acids, such as '

ascorbic acid.



acid, benzoic acid, oxalic acid, salicylic acid, 4-amnosallcylic acid,
phthalic acid, phenylacetic acid, mandelic acid, cinnam c acid, nethane- or
et hane-sul foni ¢ acid, 2- hydroxyethanesul fonic acid, ethane-1,2-disulfonic
acid, benzenesul fonic acid, 2- naphthalenesulfonic aci d,

1, 5- napht hal ene-di sul fonic acid, 2- - or 4- nethylbenzenesulfonlc aci d,
nmet hyl sul furic acid, ethylsulf urlc acug dodecyl sul furic acid,

N-cycl ohexylsulfamic a " cid, Nmethyl=, Nethyl- or N—propyl=su|fanic
acid, or other organic protonic acids, such As ascorbic acid. -3- For

I solation or purification purposes it is also possible to use
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gl oner’ E!P '??2 5{)%05"?) Pﬁﬁ'&%ﬁﬁﬁﬁﬁ?ﬁ%@ Wgt%rtegs radi cals having up to
and incl udi ng 7, pref erably up to and including 4 carbon atons, preferably
met hyl th The ter ower fl orlnated alkyl" within the scope of this
appl i ca% "i’fﬁ"ﬁ%ﬁﬁ%‘%‘ fprg@;l&gage E@Q‘i“?ﬁg rQ[B'd?OmSﬁﬂatlen%"?Q]%tPnE'j’ﬂ‘?oroﬁP%tﬁt@r ably up to
and including 4 carbon atons, preferably met hyl or ethyl, which are
substituted by fluorine such as non i or trifluoro- rreth I
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such as 4-nethyl -pi perazinyl-. Halogen I's especi al ri‘ne orine,
brom ne, or |od|ne espeC|aIIy fluorine, chlorine, or bromne. Etherified
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 or N-lower alkyl-piperazinyl such as 4-methyl-piperazinyi-.

Halogen is especiaily 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,

A 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 methoxycarbonyi.
Preferably, Rs is lower alkyl substituted by benzylamino, benzoylamino, halogene,

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



Esterified carboxy is, for exanple, |ower al koxycarbonyl, such as

nmet hoxycar bonyl. Preferably, R3 is |ower alkyl substituted by benzyl am no,
benzoyl am no, hal ogene, pyrrolidinyl, piperidyl, piperazinyl, e.g.
4- et hyl - pi perazi nyl -, or norpholinyl, thionorpholinyl ,- the substituents

of said substituted radical being selected fromthe group 'consisting of -4-
cyano; |ower al kyl; hydroxy- or am no-sybstituted | ower alkyl;
trifluoromethyl; free, etherified or esterified hydroxy; |ower al koxy;

| ower al kanoyl oxy; free, alkylated or acylated am no;" nono- or di-|ower

al kyl am no; | ower al kanoyl am no; benzoyl am no;, free or esterified carboxy;
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am no- sqg\%y ?B’S’g%'wwﬁ?al"% go Preferably, Rl, R2, R4, RS> and R8 are

hydr ogen wer al kyl such as nethyl or fluorinated al kyl
such as trifluoronmethyl. Mst preferably, R3 is

hal ogen. PRIk B pe el suogfibtec Bt vt 0. BByl i
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Hovvever direct conversion of unactivated carboxylic acids or esters to
am des, sugh as _c unds qf_ for a 11, with amnes is difficult and
t ypi call@efeé%'rgkwghwﬁgaﬁa H?‘Lf%"erf'ature, e.g. of about 200'C, or use
of rong bases, such as sodi um net hoxi de, sodium am de, n-butyl lithium

dride or @gnard reagent. Thus there is nee a nore

effl CI e re?%'i‘"i‘%t ol Ioveralod such as meity o Tuosipted Ay ﬁ%‘:@s@rﬁ‘gﬁf ekt s have

found that direct converS| on of unactivated carboxylic acids or esters of

conpounds of fornula 11 th conpounds of fornula Il to amdes of fornula I
may Most preferably, Rs is (4—methyl—p|perazmyl) methyl, R;, Bz, Rs, Rsand Rgare hydrogen, Rg is

halogen, NH,, NO,, NHC{O)CF3, NHC(O)CH,, NHC(NH)NH,, and R; is methy!.

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

R7 | R4‘
Hs HS F‘iG HB RB RS ‘ F"3
+ — g, N
R,00C R, . R
NH, R{ o R,
n n I

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

HoWever, direct conversion of unactivated carboxylic acids or esters to amides, such as
compounds of formula ll, with amines is dif._ficult-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.



successfully be conducted under mld conditions A) where RO is nethyl, ethyl
or aryl: in the presence of 1) a Lews acid, 2) an aprotic organic solvent,
and optionally 3) a base, at a tenperature of between 200C and 800C,
preferably at about 400C, for a period of between |I hour and | day,
preferably 8 hours, preferably under inert atnosphere, preferably at

at nospheric pressure, and hydrolysis of the resulting product; or B) where

RO is hydrogen: in the presence of 1).ghionylehloride, 2) an aprotic _
organi c solvent, and optionally 3) a base, at a tenperature of between 200C
and 700C, preferably 450C, for a period of between 1 hour and 1 day,

prefera 6 FSr: DI rab r.inert atmosphere,.. preferably at

B rospha ity epubirts Boe fohat 6Q atele A BIe Y ivAled Ao s o pect
pr ocessestetoof tdmpaureisafddinata Hfwith conspaupds df fkmbiarimib amiddy of femaidila D enay
conpounds_of tfﬁrBruI a &1 Wi t h con‘&gunﬁﬁ_ of formula Il A where R-, is

met hy| , SHEGRpPfully bgcopducted,undel myldcongiionsys 1) 2 Lewis acid, 2) an aprotic
or gani ¢ AJheaNR, isanethohetenéddryl: 3) a base at a tenperature of between 200C
and 800C, preferably at about 400C, for a period of between | hour and I

day, pref EtBRBIREEENGERH s, preferably under inert atnmosphere, preferably at
at rrospheriwam_@q,%sw& and the resulting product is hydrolyzed; or- B) where

Rg.is hydrogen: in the presence of_
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,
C preferably at atmospheric pressure, and hydrolysis of the resulting product; or

B) where Rg is hydrogen:

in the presence of

1) thionyichloride,

2) an aprotic organic solvent, and optionally

3) a base,

ata 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 ancther aspect processes for the preparation of a
compound of formula I by reacting compounds of formula Il with compounds of formula i
C A) where Ry is methyl, ethyl or aryl:
in the presence of
1) a Lewis acid,
2) an aprotic organic solvent, and optionally
3) abase
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) thionyichloride,
2} an aprotic organic solvent, and optionally



1) thionylchloride, 2) an aprotic organic solvent, and optionally -6- 3) a
base, at a tenperature of between 200C and 700C, preferably 450C, for a
period of between | hour and | day, preferably 6 hours, preferably under
inert atnosphere, preferably at atnospheric pressure. Suitable Lewi s acids
for process A) include Al (lower alkyl)3 (e.g. AIM3, AIEt3, Al (Bu)3), AlIC13,
Al Br3, EtAICl2, MAICl2, Me2AIClI, Et2AICl and the corresponding

sesqui chlorides. Preferably, the Lewissacid is selected fromAICl3, EtACl2
or EtzAJCl, even nore preferably is AICI3. Typically, the Lewis acid is
present in an anmount of 1 to 4 nole equivalents. In the case of Al Me3,
AlEt3," and Al (Su)3, e.g. 2 to 3 nole equivalents, preferably about 2.5 nole
equi val ent3) &b@Sresent; in the case of Al Cl3, AlBr3, EtAlCl2,. MeAl C12,

Me2Al Cl i oS €6 i b r 5to
S o o ot} i Lo spRonA I SRR iy g A Bty
pr ef er abl yhgurezrshi day, prefeeably B) houis.aprefareRintunder inat asnasphers, greferably at

equi val ent .5 nol e equivalents. Suitable aprotic organic
sol vent s f%@%@ﬁ%@‘ﬂgé%{ﬂ " process A) and B) include toluene/acetonitrile,

t ol uene, benzene, chl orobenzene, dichl orobenzene, acetonitrile, nmesitylene
and pyrigi. rh (o) )|
NN a1 <SRBI F R SRR Aftha B BB, Bl Wien At ALY, My,
al t er natAlBe;, EMIELT MeIG],, Meddl; Ei,AlGtand dre pormspdading spsquicttsorides! Pidfierably,
reparat,jon of. comound f. for a [ e3Ct.) conpounds .of , far \
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Typically, the Lewis acid is present in an amount of 1 to 4 mole equivalents. In the case of
AlMes, AlEt;, and Al(Bu)s, e.g. 2 to 3 mole equivalents, preferably about 2.5 mole
C equivalents are present; in the case of AlCl;, AlBrs, ETAICL, 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, dichlorobenzene, acetonitrile,

mesitylene and pyridine.

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

L (" 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
RisH



7R2+1 AR7R14R2 RSORLF OR V wherein, R13is a | ower alkyl
substituted by a hal ogen, R14 is benzyl am no, benzoyl am no, pyrrolidinyl,

pi perl dyl, piperazinyl, optionally substituted by radicals being selected
fromthe group consisting of cyano; |ower alkyl; hydroxy- or am no-
substituted |l ower alkyl, R3 is a |lower alkyl substituted by benzyl am no,
benzoyl am no, pyrrolidinyl, piperidyl, -piperazinyl, optionally substituted
by radicals being selected fromthe group consi sting of cyano; |ower alkyl;
hydroxy- or amino-substituted | ower alkyl. The reaction is preferably
carried out in the presence of an organic solvents, such as THF
(Tetrahydrofuran) or dire ®ky in the am ne solutlon R14- H. Preferably

pi perazi nyl's . ylRiperazine e.g. N-nethylpiperazine.
Preferably, 51 ar e |ndependently hydr ogen® cyano Re
hydr oxy-R 0 kd | ower ?y trlfluorone
etherified 2 : 3
al kyl ated gr/ acyl at ed @m r@; nono- or dl‘ﬁomer aIkyIa
al kanoyl am fio; 111SHM free or esterified carboxy; | owe aIkoxyca@both
hal ogen. Conpounds of fgrrmula V can be obtained by reacti ng conpounds of
formula 11' with conpounds of formula Ill, RR 13 R6 RR8 R8 13 + H cloo
RR1 RrF NkRR R NH. PREOR IPV

and

wherein,
o R;3 is a lower alkyl substituted by a halogen, .

' ( 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 alkyl substituted by benzylamino, benzoylamino, pyrrolidinyl, piperidy!,
piperazinyl, optionally substituted by radicals being selected from the group consisting of
cyano; lower alkyl; hydroxy- or amino-substituted lower atkyl.

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 [:;iperazinyl is a N-lower-alkylpiperazine e.g. N-methylpiperazine.
Preferably, R,, Rz, R4 and Rs are independently hydrogen, cyano; lower alkyl; hydroxy- or

. C amino-substituted lower alkyl; trifluoromethy!; free, etherified or esterified hydroxy; lower
alkoxy; lower alkanoyloxy; free, alkylated or acylated amino; mono- or di-lower alkylamino;

lower alkanoylamino; free or esterified carboxy; lower alkoxycarbonyl and

halogen.

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

compounds of formula I,



in the presence of 1) an organic solvent such as THF (Tetrahydrofuran) 2) a
base such as N, N-diisopropyl ethylamne, lutidine, pyridine, or tertiary
amnes. ‘Alternatively, R 47H is directly added in the reactional nedium

wi thout further purification in order to react with the resulting conpound
of fornmula V. THF can be used alone or in mxtures with other solvents to
i ncrease overall solvent power. The anides of formula | nmay be fornmed and
i solated fromthe reacti-on m xture, e.g. as conventional, € g.” by renova
of solvent fromthe reaction m xture, e.g. by concentration such as
evaporation, e.g. to dryness or alnost dryness, e.g. until crystallization
or precipitatidh of an am de of formula | occurs; or by extraction, R
a salt, orgintolanotdher sol gent i clp may be the samBLQr differgent
that used i1} i dition; af pitation or crystgHH i on®
am de of form ll,. The a&m des rmul a~t—may e pu
t echni queie0slichyas tRegrystal l i zattyon or chronatograpﬁy.
11 or 11' may be, prepared by neth known to the skilLléd persondn g
art. Conpounds of' fornula Il are cémercially avail abke e.g. from Fluka,
Aldrich or Acros or may be prepared by nmethods known to the skilled person
in the art. Theyconpounds of formyla | nmay be used for the prqparation of
commwMS£ffmnm%IV, R8 RR3H RNAIV RORI werein R to RS
are as dBfTHBEFEESE and one of the radicals R6', R7' ‘and Rs' is H

R10_yN. : ~, 1)Nan®prghnic sdivéhtiSut asfTeire(TetrBhfdrofarah) py per azi nyl ,

1-nethyl -1 &_)L a2 itk a8 rn,lqpcﬁisggrogg%tﬂ%élrn?r\{\g rlut%%n@{airidine, or tertiary amines.

as

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

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

The amides of formula | may be formed and isolated from the reaction mixture, e.g. as
conventional, e.g. by removal of solvent from the reaction mixture, e.g. by concentration
such as evaporation, e.g. to dryness or almost dryness, e.g. until 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 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 I’ may be prepared by methods known to the skilled person in
the art. Compounds of formula Il} are commercially available e.g. from Fluka, Aldrich or
Acros or may be prepared by methods known 1o the skilled 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



substituted phenyl wherein the am no group in each case is free, alkylated
or acylated, |IHindolyl or 1Him dazolyl bonded at a five-nenbered ring
carbon atom or unsubstituted or |ower alkyl-substituted pyridyl bonded at
a ring carbon atomand wunsubstituted or substituted at the nitrogen atom by
oxygen, and R11 and R12 are each independently of the other hydrogen or

| ower al kyl and the other two radicals g e independently hydrogen, |ower
alkyl, e.g. nmethyl, benzyl or phenyl; or a pharmaceutical |y "actept abl e salt
or crystal formthereof. Conpounds of forrmula IV nay be in the formof a
salt, preferably a pharnaceutlcally acceptabl e salt, as described above.

Pr ef er r eenesefithe radieals By, BxanpiRe'ighl ori de, broni de, rresyl ate, acetate,

trifluoroacet ate Cgnpounds of formula I'V inhibit the tyrosine kinase
activity oR, n%pr for the epidermal growh factor (EGF) and are
useful, inter gﬁa r the treatnment of benign or malignant tunors. They
are able to e Nt umour regression and to prevent netastatic spread and

the grow Hdf cronetastases. In particular, they can be used for treating
epi dermal  hypermrpliferation (psoriasis), for treating neoplasns of
epithelial character, e.g. mastocarcinoma, and |leucem a. In addition, the
conpounds wiferbinr rm1ba|s| \A—py[mrammﬂ ul1-frethyl-4 qunolyg dimieas e amirdlewenmaikg-

system and |n tio b ect to the involyvenen te|n ki nases

The. commo St Bharil Brp bl i y80e sl 58 BARF . Fos et op Sogft

central or1m&fdomneoal 1Hmidazslyls behded sUY efie-inermibeeed ity Vb &bmsi gpal
te|n kln SEes ot her, aspect the present

transm ssi on Thus, in
i nvent i on YIS UB%HE da a%h 1P s 8 ylo';rubﬂlltgye& B}Sréqyit ondedsat aofpg HbRYB A a 1V
from corrpqm@dssmmeacmrmbammearwt th@emmnoéto exen, ahd Y aHl &, brd eacH he

preﬁratlon of co S%FMrrula the e|n R, to Rs' are as herein
descéri bed.NdgRendey yso “PR/@ [ BYArPgsmLeidewetalt¥lnr ocess for the preparation of a

conpoundyeff thb WtAdY Bvd MdalsParePhdspEreinily BpdrbyerR 6RE! awee@alrﬁet SénsSt 8¢

formthereof, by reacting a conpound of fornula I descri bed herein, with
a compol8¥ formula VII R 10'y N~NI-12

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 formuia 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
i 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 1V may also be used for treating diseases of the -
central or peripheral nervous system, subject to the involvement of signal transmission by

protein kinases.

Thus, in another aspect the present invention provides a process for the preparation of
compounds of formula IV from compounds of formula | and the use of compounds of formula
1 for the preparation of compounds of formula 1V wherein Ry to Rg' are as herein described.



RN R 12 Vil wherein Rois 4-pyrazinyl, 1 -nmethyl-1 Hpyrrolyl, am no- or
am no-1l ower al kyl-substituted phenyl wherein the am no group in each case
is free, alkyfated or acylated, 1 Hindolyl or 1 Himdazolyl bonded at a
five-nmenbered ringGarbon atom or unsubstituted or -l ower al kyl-substituted
pyridyl bonded at a ring carbon atome.g. 3-pyridyl and unsubstituted or '
substituted at the nitrogen atom by oxygen, and R, and Rl2are each

i ndependently of the other hydrogen or 1ower alkyl, by convéntional

met hods. Preferably in a first step, the compound of formula |I is prepared
from conpounds of fornmula 11 and 11l as described herein. The present.

I nvention also relates to a process for the preparation of a conpound of

formul a¢ |\ . | Y, I 0 t_ her eof ,
by eactTinyEentBnRRie 6 il e ARl I fopouf IR i) 2 ca
R6 |s - phakiaddubib@lly acceptable selipoarydtabforidhenebf byreadding® aNtoGibcdind B fakmula IRi |
wherein Rl Qi - azl.nvl - net - | H rolyl, am no- or am no-I| ower

al kyl -s@B F{‘rﬁ*a@ﬁé‘%ﬁeﬁ@?’a\?H%npg?rﬂ&hfgr WE?%' group in each case is free,

al kyl ated or acylated, 1 Hindolyl or |Himdazolyl bonded at a
five-nmenbesed riapg bon atom or unsubstituted or |ower alkyl-substituted

pyridyl bohd N 2ng carbon atome.g. 3-pyridyl-and unsubstituted or
substituted atlth_ ni trogen atom by oxygen, and Rl is hydrogen or |ower

al kyl; by g nal methods. Preferably the reaction is carried out in a
pol ar organl'c sdl vent such as n-butanol. Preferably Rio is 3-pyndyl and Rl1
I's nmethyl. R

Vil
L C wherein Rig is 4-pyrazinyl, 1-methyl-1H-pyrrolyl, amino- or amino-lower alkyl-substituted

phenyl wherein the amino group in each case is free, alkylated or acylated, 1H-indolyl or
1H-imidazolyl bonded at a five-membered ring carbon atom, or unsubstituted or lower
alkyl-substituted pyridyl bonded at a ring carbon atom e.g. 3-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 1 is prepared from compounds of formula
§l and !ll as described herein.

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

by reacting a compound of formula | as described herein, wherein the radical Rs is -

NHC{NH)NH_,

with a compound of formula VI

R 1)J\%\I\‘|’CH3

Vi Ry

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—indbly‘| 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 atkyl;



I n one enbodi ment, a conpound of fornmula | wherein Re is NHC(NH)NH2, R7 is
nmethyl and Re is hydrogen nay e.g. be treated wth 3-dinethylam no-1
-(3-pyridyl)-2-propen-1 -one to a conpound of forrmula IV wherein Re' is
4-(3-pyridyl)-2-pyrimdinamno, RJ' is nethyl and ‘RB" is hydrogen,
corresponding to the conpound of fornula IV as described in exanple 21 of EP
564 409. A conpound of fornmula | whereiqy Re is Br, R7 is nethyl and Re is ‘
hydrogen may e.g. be treated with 4-(3- pyrldyl) 2- pyri m di ne-am ne, e.g. as -
avai l abl e from Chenpacifle, in the presence of Pd(O or Pd(Il) in the
presence of a phosphine Iigand to give conpound of fornmula IV wherein R6'is
4-(3- pyrhYdiﬂn)’e@%'?FmﬁWﬁam no, R7' is nethyl and RB' is hydrogen. In

anot her enbodi nent, conpounds of fornmula | wherein Re is N02, R7 is nethyl
and Re is hydrogen may e.g. be transformed to a conpound of formula I

wher ei n Reeferablyiie repatignsis casieyout inrdpalar organip splygrtrsughiagg-lattarlar d net hods
known to the skilled person. Conpounds of forrmula | wherein Re is hal ogen,
NHC( O CF3 or NHC(O CH3, preferably Br, R7 is nethyl and Re is hydrogen may
e.g. be Rretenatity Racdid Stpyridylomddbuisdneligkein Re is NH2, R7 is nethyl and Re is
hydr ogen using standard nethods known to the skilled person. Conpounds of
formula | wherein Re is NH2, R7 i Snmethyl and Re is hydrogen may e.g, be

t r ansf ormedetamizodiroentp alwcedpoiind of foninalal | witereini Ry iIBNHG(NRHISHNHRNIs2netRYl and

or ocess TP AEUsTLBAT 5 o RO g dp AR Tle P iR G e 5 s,
step a compound obforinalaniivi mdremﬂspsaq&mddﬁ)-amynnmhmmde R{ is thethplLaral Rglisand
AR B S5 ¥ e B teblot o BRSHE B i AL
C_Oﬂggum$6ﬂf40‘90 Atdrapdund & foRAwh derte@elﬁ RsO81BURg isoineftyr and & i/ hixirogen may

of 3 corfpHRNEHeR AP RRE e Brans. . fesalaiabiadiom eniFpaiagen. *Ra
is (4- rr&ﬁ@yes@h@@bapugldrm)hwthe Bﬁesehée 8f & PheypHIsE ligand- tBYvE Ebripdindef and

R7' is Erocesses of the present invention allowthe
synt hesﬁ%”"@i‘i"‘?l BOWPERSIBEs &t HBPYRAYE-2r Ryrimidip aBWS metyhad Rel '%FY‘?@@%I alv
wherein RL, RP, R4, R5 and Re' are hydrogen, R3 |s (4-

met hyl - pi perazinyl)-nothyl, Re' is 4- (BH'e'y i dyl) ’%glmdl nam no, and R7'
i s met hyn anptﬁ-eaewbpelmeéﬁ-qusnwd%ﬁﬂfqﬁrry wwrelnoﬁeng arferis raathylpned Rolss | y

descri begdidgeh NRay blg B #assiEmikd foa compound of formula | wherein Rg is 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)CH,, preferably Br, Ry is methyl
and R is hydrogen may e.g. be transformed to a compound wherein R is NH,, R7 is methyl
and Rg is hydrogen using standard methods known to the skilled person. Compounds of
formula 1 wherein Rg is NHp, R; 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 IV wherein in a first step a compound of formula | is prepared from compounds of
formula Il and lll as hereinabove described, preferably in the presence of AiCls, Al(lower
alkyf)s e.g. AlMes, AlEt; , Al(iBu)s or SOCl,, and in a second step the compound of formula b
is reacted to a compound of formula 1V by conventional methods. Preferably, said process is
provided fdr preparation of a compound of formula IV wherein R,, R,, R4, Bsand Rg' are
hydrogen, Rs is (4-methyl-piperazinyl}-methyl, R¢' is 4-(3-pyridyl)-2-pyrimidinamino, and R;' is
methyl.



EP 564409. No expensive coupling reagents have to be used. The higher

t hroughput conbined with l.ess steps as in the prior art will result in
significantly | ower production costs In the previously described syntheses,
mut ageni ¢ i nternedi ates nay be fornmed. In the processes of the present

i nvention all intermedi ates show a negative AMES Test (a specific test for
nmut ageni city; performed according to thngECD Quideline for Testing of

Chem cals, 471: Bacterial Reverse Miutation Test, Adopted July 21, 1997)
which is a strong indication that no nmutagenic intermnmedi ates are fornmed

whi ch woul d be a significant inprovenent of occupational health.

Fur t her mdhe, progasses g dee Psesenh inveniiom allew e, synthesis ob cgmppamsc) pfal!ﬁﬂ'é'!ﬁ IV,

CO”pound?)refg%blyoﬂ"b&ﬂfnbémcﬁo%ﬁﬁﬁlhW'vﬂ{br ﬁmapz,%,eﬁg @E{%ess

of the present i nventlon trimet m ni um rom L
t ri | sobutmatiaylpirierazinyl)fmeihykReliaAB@yridylraipyrimidinamion anddd, Is mﬁihvbma more

| at I t f
Bl ter  etejetari Glgher JRRig PRAEEF e Ateitidly SBscibetin 1N eldifs o i n°
pl at i numERS&4080 Mol experSivgettupliody reagentaniale tor bm tﬁedKA’heBh@haeﬁhpbgjnputo i
- d
e b napo bl RERET Sk SRR ST Rior o A Teb G b sichiiotR) el Bbdefoosts
accor gi Bg-n mo)ela ngemmw{:iesmbedeswmeseiﬁdﬁmmge)\&* ?wi‘fr@dlates may be formeduég thﬁ_?LB
t i benzyl i deneacet one roform co -
Pr ef o1 enPIOFEG QaRe pirgva! vpRBn bt Retals hBh e nidiie Al SFhRieeidn; on
i's, N-f5idodfdrdmutagenicity; performed according to the OECD Guideline for Testing of Chemicals,
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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.

AlMe; trimethylaluminium from FLUKA
Al(iBu); triisobutylaluminium - from FLUKA
AlCl; aluminium trichloride from Merck
platinum on sulfide carbon _ 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-yl-propenone from FLUKA
sodium-tert.-butylate from FLUKA
rac-BINAP 2,2"-bis-(diphenylphosphino)-1,1*-binaphthalin

synthesized according to literature procedure
Pdx(dba)y*CHCI, tris(dibenzylideneacetone)-dipailadium chloroform
complex from FLUKA



pyrim di ne-am ne (also known as "lmatini b" [International Non-proprietary
Nane]) and the wuse thereof, especially as an anti-tunour agent, are
described in Exanple 21 of European patent application EP-A-0 564 409,

whi ch was published on 6 Cctober 1993, and in equival ent applications and
patents in nunmerous other countries, e.g. in US patent 5,521,184 and in
Japanese patent 2706682. Anot her preferﬁgge is given to the O-crystal form
of 4-(4- nethyl pi perazin-1

-yl met hyl) - N- 14- net hyl - 3- (4- pyri di n-3-yl) pyri m di n- 2-yl am no) phenyl ] -
benzam de nethanesulfonate s described in the Europeanwgytent application

No. 998 Preterengeis oeBsbgre pl psnesially dothe canapausd of fornple IVewhich isiNsds-Hré4n- 1
-yl et thJnéﬂ'npr{ ﬂerﬂﬁhbé{'hetﬁyli ﬂelﬁﬁbglaﬁ'h@o]:}z He}rﬂflﬁﬁeﬁ}rlﬂh%%yﬂcﬁyl) -2-p ynmllghne amine

am no) ph benzam de" " 1 ncl the

Eur opearN 'ﬁ%{ HrmeﬁiybpfpéFﬁziWR@YU'@QBZQV@"M%?W%)@?WM%H%JYGGWQUnd of
formul a ecially
| The. o) s Arie el Mdiin 22 WHE(IS o ERoral NBRERBIERLY Nof) ap g

gener i calseytheradf, speediallyas aryarm-tymoys agentpanettiespaheshin Example 2bef BivopeEm 0 564

209 1 NG RGPS el AR LB UG8 iy (1 12

pr oduct wor ki ng exa nal products
t he phaguivalent am:slicamramtbpatemts iranlemetwsc)llmr n:eumirm leeg. dibYSi predent et k84 i nt o

t he present, li.cat]on { hese bl.i Qns [i,s dare

[ cen s BesE Bl atodep, POGRE nisfertes § oRERs TR 12031 BREEH A

pol yrr;)r phﬁhylalpgrazn'f-]/gkﬂéthyrpm[ﬂ+m@thy[€84(ﬂ~pymr99rym?]3&1m:dh&?ﬂrlammﬂmyw n Thus

in a further ventjon. relates_to the

or i a e enggpipiashageRioasts B5deSHsTLAS Srropemhed BT pPIGBB I 0Pg 473
fwlamﬂemnamo,adwet hyl) N[4- _

rret yl - 3-(4-pyridin-3-yl)pyrimdin-2-yl am no) phenyl ] - benzam de or a

pharmaceutically acceptable salt thereof or crystal formthereof.

Fur t her nipegemt H-@- #@u@uﬁpaazuﬁhspmémyqlwg Rt F1- B D RER BB HimE ﬁl tion

conprising, . a) one or ? arnaceutlcally accept abl e ‘exci pi eri -14- b)

at |eas tarram@pbwﬂlr%@amrd%n ugles ithaBcorpial formn @3 dessribed i the/Eumaapam ween
0. 00001 aﬁbﬁ’é&%ﬁ%bpﬁgﬁvﬁ*i@.ht of at |east one conmpound of formula 1, preferably

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

The compounds of formula IV are generically and specifically disclosed in the patent
applications EP 0 564 409 A1 and WO 99/03854, in particular in the compound claims and
the final products of the working examples, the subject-matter of the final products, the

R C pharmaceutical preparations and the claims are hereby incorporated into the present
application by reference to these publications. Comprised are likewise the corresponding
stereoisomers as well as the corresponding polymorphs, e.g. crystal modifications, which are

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-ylmethyi)-N-{4-
methy!-3-(4-pyridin-3-yl)pyrimidin-2-ylamino)phenyl}-benzamide or a pharmaceuﬁcally
acceptable salt thereof or crystai form thereof.

Furthermore, this invention also relates to a pharmaceutical composition comprising,

a) one or more pharmaceutically acceptable excipients,



bet ween 0.00001 % and 0.1 % nost preferably between 0.0001 %and 0.1 %.
The present invention particularly relates to pharnaceutical conpositions
especially tablets conprising 4-(4-nethylpiperazin-1

-yl met hyl ) - N-[ 4- met hyl - 3- (4- pyri di n- 3-yl ) pydm di n- 2-

yf am no) phenyl | - benzam de or a pharmaceutically acceptable salt or crystal
formthereof. Preferably c) is a conpound of fornmula | wherein, R3 is
(4-nmet hyl -pi perazinyl)-nmethyl, R, R2,-1R4, R5 and R8 are hydrogen, Rr, is
Br, G, NH2, NO2, NHC(O CF3, NHC(O CH3 or NHC(NH)NH2, and R7 is nmethyl, or
a salt thereof. One or nore pharnmaceutically acceptabl e excipients nmay be
present in.the conmpositio e. g those cpnventionally used, e.g. (1.1) at

| east orpé af)ieﬁab ne .%!‘"%‘%?@F—CSE’&F%Y%F?WH8“" IfPU'I“&B,?' aﬁédr oxypr opyl et hy)

ce: I ul OSJ?Defvﬂeea_)O.mOme’aahd Bwabéd\ivsibht fcat daist oﬁel gompdsmmsofl orrudali, prelferéably

pol yvi n rro e ., ospoyvi done east _one glidant, e.g.
col | oi déﬁe?‘é‘??r\ Qhﬁbdjﬁgﬁ?p@eﬁﬁ(T‘?‘i‘)&ﬁ%rﬂg\égg’”@%’éOﬁqgﬁl%/"c%mﬁi% %-9. magnesi um
stearate and/or (1.5) basic coating. 1In the tablet according to the present
inventiqQn, mcrocgrystalline cellulose is used as a binder. Exanple A
Cavsul es N& RIesenInveRion Qm@,ﬂarﬁbﬁ%ﬁs fo pl}ﬁnagg%zglpﬂl_opmposmons especially tablets

-yl met gpriding 4-@ahBthlipibelaAn- 1-yimethyl)-N-[4-methyl-3-(4-pyridin-3-yl)pyrimidin-2-
(3-pyridinvi)-2-i)vrimdinvilam noTphonvi | benzam de)g met hanesul f onat e of

f or nul a Yiamin@lpheryflbenzamigeer aopbarmassuticsily aseapinble sait of argstaldormmibereipound
naned in the title (= SALT 1) corresponding to 100 ng of Imatinib (free
base) as active substance are premr ed in the following conposition. The

conposi tArelerabbine)ds aioegrausd ot wpeladiyeseing By init-anathylipinesazinyreethyl, Re-Ro,

met hyl - i pgar a7d - , , , r , R6 is Br,
a. N s ﬁﬁﬁ*&%ﬁ\’%@%‘w@z&% NF ROR AR OO,

Confposi INRE(NHIAHZ, andiRds snatyl, @onpduthareodf formula | 0. 0005my  Cel | ul ose- M K
GR 92 ng Crospovidone XL 15 ng Aerosil 200 2 ng Magnesium stearate 1.5 ng

One or more pharmaceutically acceptable excipients may be present in the composition,
e.g. those conventionally used, e.g. (1.1} at least one binder, e.g. microcrystalline
celiuloée, hydroxypropyimethyl cellulose, (1.2) at least one disintegrant, e.g. cross-linked
polyvinylpyrrolidinone, e.g. Crospovidone®, (1.3) at least one glidant, e.g. colloidal silicon
dioxide, (1.4) at least one lubricant, e.g. magnesium stearate and/or (1.5) basic coating.
In the tablet according to the present invention, microcrystalline cellulose is used as a
binder.

Example A: Capsules with Imatinib (4-[(4-methyl-1-piperazin-1-yimethyl}-N-[4-methyl-3-[[4-
{3-pyridiny}-2-pyrimidinyllaminolphenyllbenzamide) methanesulfonate of formuia IV, 8-

(0 crystal form. |
Capsules containing 119.5 mg of the compound named in the title (= SALT 1) corresponding

to 100 mg of Imatinib (free base) as active substance are prepared in the following
composition. The composition containing also compounds of formula I wherein, R; is (4-
methyl-piperazinyl)-methyl, R,, Rz, Rs, Bs and Rg are hydrogen, R; is Br, Cl, NH,, NO,,
NHC(O)CF3;, NHC(O)CH3, NHC(NH)NH,, and R; is methyl.

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

Aerosil 200 2mg



------------- - ---- 230.0005 ng The capsules are prepared by m xing the
conponents and filling the m xture into hard gelatin capsules, size 1.
Exanpl e 1 Preparation of

[ V- (4- Met hyl - 3- br ono- phenyl ) - 4- (4- et hyl - pi per azi n-1-yf et hyl ) - benzam de: A
solution of trinethylalumnium(2Min toluene, 15.0 m) is added over a
period of 30 min to a solution of 3-brﬁ:0 4-methyl -aniline(2.15 g, 11.5
mol ) and 4- (4- et hyl - pi perazin-1- yl metthyl)-benzoic acid methyl ester (2.87
g, 11.5 mml) in toluene (20 mM) at 400C under an atnosphere of argon.
After gas evolution ceases, the reaction mxture is stirred 30 mn before
bei ng cool ed t o Mxgheghun pieatdtei oned bdtSwgn col d aqueous 1 N NaOH (100 m)
and toluene (100 m). The organic layer is extracted with aqueous saturated
NH4Cl (100 nl) and aqueous saturated NaC (100 mi) The organic |ayer is
concentrated in vacuo to give 4.69 g23¢.0005mga% by HPLC) of the title
corrpoun ow_crystals - (4- Met hyl - pi. per a h benzoi c
2o o geeBayEs He P @Ra i Rutonp Pameshnts e ARG st il hasldpigiy

acid netchyﬁulatg&eﬁlo 0 g, 61 mol) in nmethanol (100 M) is treated
sequentially with 1-nethyl pi perazine (6.7 g, 67 nmmol) and platinum (5% on
sulfided carbon (0.5 g). The resulting solution is.then heated at 900C and
IS subj eER@BIED a pressure of 5 bar of hydrogen for a period of 4 hrs until
t he hydrogen u te},ﬁ( E’! Iete The rea}ctlon m xture i s coQled to room

t enper atieRATHRD 9t A4- MP”‘Q Rhegyiit-(éarethy-pirgrazindryimathyl)ibenzarsidey e d
under 1 es@RbnRif BB IRRFINLAP (2% BPionchB, 1DbyANE ddked o%a a E&i@d 65 bt 0

organic, solution is extracted with agueous HC

aqueo_us 3 g9lution of 13- EQMW?WY"WH@%W el ﬁq[ﬂ‘ﬂf{lﬂs al‘{ﬁd—"l(‘( W)ayl‘%’iﬁ’e?@i“ -1he pH
| % g a'}ﬁ'nétﬁylpﬁ&&bﬁ%éé@%eﬁﬁiyl‘@s%? (2.874ens, 5(r%moa9 |§@olﬁér)e 26*‘rﬁ|) PARI BRI AN C

S are concentrated in vacuo to gl ve

(4- met hyfmesnheres of ﬁrqorwmqrhga% eyduios) @e%@ﬁd thﬁafWFIOfém'étﬂfﬁaiﬁ gtirprd 80yrBin ow

I o |
(I;(arrpl e%gf'&ol?%}ﬁgﬂggrcgol\‘%én ? Pdhd paffioR¥d Bbiideh! id AqudbiderN NaBHF PrboPIBSHY ©-

N- ( 4- Metdiyenes AP tplh- rearganicayes inextraptedwie pauequssajurated iNHLC! HE00 afiane A
sol uti 0%39%00%%3?[%@% RAEMT100 Y TRY hGari@laYePR: cohcehtfted fr $adiBb yiveSs.86ged
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(97 area% by HPLC) of the title compound as pale yellow crystals.

4-(4-Methyl-piperazin-1-ylmethyl)-benzoic acid methyi 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 mmeol) 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 upiake is complete. The reaction
mixture is cooled to room temperature and filirated over a pad of Celite. The methanol is
‘ C removed under reduced pressure and replaced with toluene (100 mi). The resulting organic
solution is extracted with aqueous HCI (2N, 2 x 50 ml). 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 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-nitr0-phenyl)-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-yimethyl)-benzoic acid methyi ester (248 mg, 1.00 mmol) in toluene (3.0 ml) at 45°C under



5 mnto a solution of 3-nitro-4-nmethyl-aniline(l 52 ng, 1.00 mol) and

4- (4- met hyl - pi perazin- 1-yl nmethyl)-benzoic acid nethyl ester (248 ngy, 1.00
mmol) in toluene (3.0 nl) at 450C under -16- an atnosphere of argon. After
gas evol ution ceases, the dark brown reaction mxture is stirred 30 mn

bef ore being cooled to OOC. An aqueous saturated sol ution of potassium
sodiumtartrate (20 m), t-butyl methyjgether (15 m) and nethylene chl ori de
(10 mM) are added sequentially. The organic phase is separated and washed
W th aqueous saturated NaHCO03 0O Cni) and aqueous saturated NaC (10 m).

The aqueous phases are back- extracted with t- I t hyl et her
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m xture is stirred for additional 6 h, then 2

addi ti onal smal | portions of triisobutylalumnium (each 18 m 18 nmol )
are ad d and t| rring is continued for several hours at room tenperature.
After d basic workup with sulfuric acid and NaOH t he conbi ned

or @ganic toluene phases are evaporated I n vacuo to give a brown crude product
which was ¢ ed fromt-butyl neth et her ive the title conpound
as br ovﬁfF’E?fayél’ i@PﬂT%"‘tmﬂhP@Y’) ﬂﬂ‘bﬁ‘%‘iﬂ -PERErRAN- 1§(g'geth¥|,) bnanidey) and a
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P at 0°C followed by the'addmon of a solution of 4-(4-methyl-piperazin-1-yimethyl)-benzoic

acid methyl ester (14.9 g, 60 mmol) in toluene (30 ml) during 1 hour at 0 °C under an
atmosphere of argon. After stiring for 12 h at room temperature an other portion of
triisobutylaluminium (66.5 ml (61 mmoli) 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 stirriné is continued for several hours at room
temperature. After acidic and basic workup with sulfuric acid and NaOH the combined
: (: organic toluene phases are evaporated in vacuo to give a brown crude product which was
crystallized from t-butyl methyl ether to give the title compound as brownish yellow crystals:
first crop (11.65 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 (126 mi)
and N-ethyl-N,N-diisopropyl-amine at 23-25 °C over a period of 5 to 10 min. To this solution

chioromethyl-benzoylchloride (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 mixiure is



chl or onet hyl - benzoyl chl oride (38.4 g, 0.20 nol) dissolved in tetrahydrofuran
(35 M) is added over a period of 60-65 mn nmaintaining a tenperature of
25-30 OC. The reaction mxture is -17- stirred at this tenperature for 30

m n and then added to | V-nethyl pi perazine (138.2g, 1.38 nol) over a period
of 60 to 90 'C maintaining a tenperature of 25-30 OC. The resulting
suspension is-stirred at this tenperatuse for 60 mn, Tatrahydrofurane is
distilled of at So OC under reduced pressure. At-the end of the
distillation the tenperature is adjusted to 45-48 IC and water (300 m) is
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sequentially. The organic phase is separated and washed w th aqueous
saturated NaHCO3 (20 ml) and aqueous saturated Nad (20 m). The aqueous

phases gixg&mplagk-extracted with t-
Preparation of N-(4-Methyl-3- trifluoroacetimidate-phenyl)-4-(4-methyl-piperazin-1-yimethyi)-
benzamide:
‘A solution of trimethylaluminium (2M in toluene, 1.25 ml, 2.5 mmol) is added over a period of
5minto a solut-idn of 3-trifiuoroacetimidate-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
. (; 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
sofution of potassium-sodium tartrate (20 ml) and tbutyl methyt ether (40 mi) are added
sequentially. The orgahic phase is separated and washed with agqueous saturated NaHCO;
{20 ml) and aqueous saturated NaCl (20 ml). The aqueous phases are back-extracted with t-
butyl methy!l ether (2 x 20 ml). The organic phases are combined, dried over MgSO, 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:



butyl nmethyl ether (2 x 20 ml). The organi c phases are conbi ned, dried over
MyS04 and, <concentrated in vacuo to give 458 ng (94 area% by HPLC) of the
tifle conpound as white crystals. Exanple 4 Preparation of

N- (3- am no~4- net hyl - phenyl ) - 4- (4- et hyl - pi perazi n- 1I-yl net hyl ) - benzam de. A
solution of AIC13 (1000 ng, 7.5 mmol) in toluene (3 m) and acetonitrile
(3.0 M) at OOC under an .atnosphere of4@rgon is treated dropwise with a
solution of 3-am no-4-nmethyl- aniline (4 O ng, 6.0 nmmol) in toluene.- (6 mM).
The resulting brown solution is heated at 400C. A solution of
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benzoyl COBWCYPH §P%LasY§ #!S- washed with toluene (2 x 50 nl) and dried

i n vacuo at 450C overnight. Yield: 55.0 g, 79% of theory based on the

di-hydroghlorige salt of the benzoylchloride, white solid. The dried
benzoyl e (559) is then resuspended in toluene (100 mM). A solution

of  4- myrBydrafforiof Ngﬁ-ﬂidth%-r(lﬂ&pﬁﬁn)ﬂ) -4-14metiibiperddth- PYIméthyIEbéhntdd, 435

mol ) in_tol uene I s added dropwi se at 230C over a period of 15 mn.
The r esUiNAMYLCHPUGRIS31H Hvitereael isedded overa penod of 15 min to a suspension of 4-(4-

methyl-piperazin-1-ylmethyl)-benzoic acid (70.0 g, 299 mmol) in toluene (300 ml) 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
chloride is filtered off, washed with toluene (2 x 50 mil) and dried in vacuo at 45°C overnight.
Yield: 55.0 g, 79% of theory based on the di-hydrochloride salt of the benzoylchloride, white
: 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
ml) is added dropwise at 23°C over a period of 15 min. The resulting orange-brown reaction
mixture is heated at 45°C and is stirred for 6 hrs. The suspension is filtrated and the
filtercake is washed successively with toluene (300 ml) and acetone (350 ml), and is then
suspended in water (350 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-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



m xture is heated at 450C and is stirred for 6 hrs. The suspension is
filtrated and the filtercake is washed successively with toluene (300 m)
and acetone (350 mM), and is then suspended in water (350 m ). Aqueous NaCH
(30% is added until the pH of the suspension reaches 11 and renains
stable. The suspension is further stirred for Ih at 4000 before being
filtrated. The filtereake is washed withgwater (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 -ylnmethyl)-benzoic
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Example 7
Preparation of 4-dichldromethyl-N—[4-methyl-3-(4'—pyridin-3-yl-pyrimidin—2-ylamino)sphenyl]~
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 mil) 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 Rbchelle salt (70 ml) which causes the precipitation of the
crude product. Butyl methyl ether (150 mi) and methylene chloride (100 ml) are added
sequentially to the suspension which are then washed with aqueous saturated NaHCOj; (100
ml) and aqueous saturated NaCl (100 ml). The aqueous phases are back-extracted with i
butyl methyl ether (100 mi). The crude product, which is contained in the combined organic
phases, is filtered off with suction, washed with t-butyl methyl ether and dried in vacuo. Yield:
3.35 g of the title compound, 84% of theory, as beige crystals, (HPLC: 91% area).

Example 8



sequentially 4-dichl oronethyl -benzoic acid nethyll ester (1.90 g, 8.67 muol)
and AIMe3 (2 M in toluene, 12.6 m, 25.2 mml). The resulting brown
solution is stirred at 450C for a period of 3.5 hrs. The reaction m xture
is then cooled to OOC and quenched by slow addition of a saturated aqueous
solution of Rochelle salt (70 m) which causes the precipitation of the
crude product. t-Butyl nethyl ether (154pm) and nethylene chloride (100 nl)
are added sequentially to the suspension which are then washed with aqueous
saturated NaHC0O3 0 00 mnml) and aqueous saturated NaCl (100 m ). The aqueous
phases

back- e cted th t her (100 m The crude
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W th sueigsr, washed with t-butyl methyl ether and dried in vacuo. Yield:

3.35 f the title co 84% of t heor g, crystals, (HPLC 91 %
area) . J %} analpgos magpner, e%ﬁ‘("ﬂ‘? ,no -(gpanldino—ty met%yl anil e(1 OOyg, 6.08 mm(ol) and 4- ’

N- (3- QU MBI BERT lylrﬁ@m?lyibbnfm& écmﬁémin gt q galwelozwnmﬁ)hx Italué}@((;zz

am de: I'n anal ogous Anmanner guani di no-4-net hyl’-ani || ne

g, 6.09hany a&ﬁ@naﬂle (@-mhimthe R}'ﬁﬁ@?C&zQ*’rA'@W?r?e@ hif-§ ek @F 60:9, glyerie?h gl

ester (55f) g6 14 copdind d LA USAAcLLAYeElY) and acetonitrile (6 ) Tn the
presence of " Al C13 00C glve 1-26 g (55% of the title

conmpound as pal e coI orI ess cryst aI s Exanpl e 9 Preparation of
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added. SEGRAERn ned B0 ARG 0P 538 TPkl PO el A o Bl £
of f W t Heepiotange, solutien iand |divhettlylaminedisi remosedhbylthsi didtillation of n-butanol (130 ml).
n-Butanol {20 mi} is added during the distillation. Butyl acetate (60 ml) 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

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);*CHCI; (13 mg, 0.013 mmol) under argon. After addition of 3 mt of -
xylene the suspension Is sonicated for 10 minutes then stirred for 5 hours under reflux. After
‘cooling 1o room temperature, water (10 ml) is added to the dark brown oil and the product
extracted 4 times with methylene chloride (10 ml each). The combined organic extracts are
dried over MgSO, and concentrated in vacuo. The brown oil is purified by flash-
chromatography (SiOz, methanol). The product, a pale yellow solid is dissolved in methylene
chloride, filtered and concentrated in vacuo. Yield: 484.3 mg of the title compound, 72% of

N



n-butanol (2 x 50 m) and water (2 x 50 nl) and dried in vacuo at 60'C.
Yield: 36.4 g of the title conpound, 93% based on theory, as

of f-whitecrystals. (99.6% area by HPLC). ExanDe 10 h -piperazin -/V-[4
-(4-pyridln-3-yl-pyrimdjn-2- Preparation of 4-(4-nmet yl -1-ylnethyl)

-met hyl -3 yl am no) - phenyl ] - benzam de: To a m xture of
4-(3-pyridyl)-2-py(imdine-amne (172. % mg, 1.0 nmol), N-(3-brono-4-

met hyl - phenyl ) - 4- (4- et hyl - pi per azi n- 1- ylnethyl) benzam de (402.4 ng, 1.0
mmol) and sodiumtert.-butylate (144.2 ng, 1.5 mmol) is added a m xture of
rao- BINAP (31.2 ng, 0.050 mml) and Pd2(dba)3*CHC13 (13 ng, 0.013 mol)
under athgory, (39.8%raraa diytHiIHC)ofThe predust contgine typicaliy reughie @Yo isomesswhicht ed

for 10 After cooling to room
terrpera u'?gé%;\ﬁ%%'g @Oﬁ)@gﬁt'wmﬁ% %%h%tsﬁgﬁﬁ’a 4(8%?@% oil and the product
extracted 4 times with nmethylene chloride (10 m each). The conbi ned organic

extract | 1qu ed over MgSO4 and concentrated in vacuo. The brown oil is
purifieg—%g'ﬁgmrsh- chromat ography (Si @2, methanol). The product, a pale

yel | ow Prdpacation ofliNs{Sehmizn-4-methat-phibmyied-(4 hethyi-giperdzin- 1 giresthylpberzantdst r at ed

i 1l d:. 4 t h | d th . (99.9%
o enC o paluon ot B e S e shenkh g BERT R Seradif O insidibeneaniab bl o
gan be th 260 ma‘tc@dnblyblnaﬁqﬂdﬂ@)tls\freafﬁ\hmi‘sﬂdtu’ﬂhﬁw&)lbm @mqnwymeﬁe’smhg 11
reparati on

N-(3- aﬁ*ﬁ?eﬂs'%f%wnﬁﬁ@ﬁﬁﬂ Yo B CaanebbyRPos [sarRiedh “’ithﬁ PREBRHIRof Bnbardeta: A

sol uti operid of 6 h until the hydrogen uptake is complete The reaction mixture |s cooled to room

N- (4- t h 1) | - 1- thyl)-b de( 100
(zagemée;atu% anbillaieey mButariol roebinoisPane egivat T WD T RUEBRIOR (1. 0

C heexfsplé ti2n Gor Woﬂhe' Srobii@ns h@é&d%@ fo0a (IRRCaAd ErjayiiR89y dsoliagp! | ed

a pressure of for a period of 6 h until the hydrogén uptake is
corrpl et dowrrip0 rcééféﬂ-‘%ﬂggr?%t%fﬁé) is cooled to room tenperature and filtrated.

QXSU'[ a”ﬂherhﬁnﬁéﬁﬁ% t Qo dhay: ﬁﬁh}%&%ﬁb-mtﬁlbﬁerﬁ/gWM—ﬁi@tHyﬁpr?Hl‘a%ﬁb" ﬁgfeﬂ{yl)

nple 12. For isolation of t roduct i S reduced

cryst al benzamids, (€bal 1Ag maehnin @ﬂ@ndc99‘r4prw0§8 mibehrean. tennestheg podgryan

sol uti opnRisphbrbsfRitrBYtn R Hehied SRRBYGAIG Wit PRERYH- @085 R8abod-(8lo"g) Avd) -
potassium formate (68.5 g, 814 mmol). The resuiting suspension is then heated at 80°C for
a period of 16 hrs. The reaction mixture is filtrated at 70°C over a pad of Celite. Ethano! 90%
(150 ml) and water (150 ml) are used to rinse the reactor. Ethanol 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 ol during the distillation, crystallizes upon
subsequent cooling to 23°C within 2 hrs and is filtered of with suction, washed with ethanol
{200 mi) 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-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 (HCI 37%, 35 g} and with a solution of cyanamide
(12.1 g, 288 mmol} in water (12 ml) over a period of 30 min. The resulting reaction mixture is
‘stirred at 85°C for 20 hrs during which time the starting material dissolves and the desired
product 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



benzam de (60g, 163 mml) in ethanol 90% (300 m ) at room tenperature under
an atnosphere 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 80*C for a period of 16 hrs. The reaction

m xture is filtrated at 700C over a pad of Celite. Ethanol 90% (150 m) and
water (150 ml) are used to rinse the reggtor. Ethanol is rempved fromthe
conbined filtrates by distillation in vacuo-at an external tenperature 600C
The crude product s‘eparat es fromthe agqueous concentrate as an oil during

and |5 rHIonBHLE ot bR "G foBFE e higten B SR B e Hothe 5 ety 4 Pd 17

vacu? | YéuRkign, \gésrgg@gtﬁlhﬁuﬁahbﬂ (8 xR ML dM@%gﬁ@@Dﬁ%’”C Fiely 60.7 Qudidife di-
crys as aration o
N- ( 3- guam %’@enﬁthﬁ?ﬁﬁ%ﬁ@@ -perazi n-1 -yl net hyl ) - benz-

arni de: fhe 'dﬁﬁflﬂ@dzméhd@c saft is dlssolved in water (250 ml) at 35°C An aqueous solution of

| V- ( 3- am no nmet B aéiﬁ) - met hy I'perazin-1-y enzam de
(50 g, 1MaO 1|% Wb Jet 8{1@@3@@ W)Ofége%’(l}@oﬂs'”?ﬁeéﬁ?%@ i%ugﬁﬁl%slf?dwl th
concent rﬁb&@ct s@ﬁéﬁ%ﬁéﬁréﬁﬁkh@éﬁdéou& '38luﬁbh é@ﬂﬁ %ﬁ%tﬁcﬁcrﬁrﬁghzé’s?uﬁon?c%omg RECw th

a solution of cyanam d (1 g, i n water over peri od

of 30 mNtermé'leré'gmgt atng°G etaetnr@wmh!&tfﬂ}e@ i eff, washadewi latanaamu@owso!gt;ompé
during v (g Lt aex 50 i b dHEt%% béé%oﬂé&wbvm@rm 3 p%f @ghﬁeeebmw

crystall 176s ut| on as e di rochl oride sa ncent rat HCI
(37% BBegf thgoruohﬁadmthmmtaﬁ@ed@éa:m- reehloridensall, rast brige arystal (88.7vhe
reaction,, Ebﬁwﬂﬁf then -22- allowed to cool down to roomtenperature
Wthin 1. . e product is filtered off with sucfion,. washed with
n-bgtanol (3 x 50 mM) and dried in vacuo at 600C. Yield 60.7 g of the di-
hydrochl oride salt, 93% of theory (99% area by HPLC). The di-hydrochl oride
salt is dissolved in water (250 ml) at 350C. An aqueous solution of NaOH
(2N, 150 m) is. added and the pH of the solution increases to 13.2. The
desired product separates fromthe aqueous solution as an oil which
crystallizes upon cooling to OOC. After | hr stirring at OOC, the product
is filtered off, washed with an aqueous solution of KgC03 (5.5 g/L, 2 x 50
m) and dried in vacuo at 500C. Yield: 41. 2 g of the title conmpound,



89% of theory based on the internediate di-hydrochloride salt, as beige
crystals, (98.70/6 area by HPLC). -23- Cains 1. A conmpound of formula VI R
10"* XH3 VI R11 wherein Riois I-pyrtegyl and Rl, is hydrogen or |ower

al k-A. 2. A compound of fornula VI according to claim1, wherein R | is
met hyl .

1. A compound of formuia Vi

R, L\N'EH:B

6
Vi 'R1e1

wharein Ry is 3-pyridyl and Ry, is hydrogen or lower alikyl.

2. A compound of formula VI according to claim 1, wherein Ry; is methyl.



