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The invention relates to N-phenyl-4-(4-pyridyl)-2-pyrimidineamine derivatives, to
processes for the preparation thereof, to medicaments comprising those compounds, and to
the use thereof in the preparation of pharmaceutical compositions for the therapeutic
treatment of warm-blooded animals.

The invention relates to N-phenyl-2-pyrimidineamine derivatives of formula I
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wherein This Sheet Has Been Replaced ’
R, is hydrogen, halogen, lower alkoxy or lower alkyl, l IIIIII 'I"" "ll m ,Ill

R, is
a) N-(amino-lower alkyl)-carbamoyl,
b) N-(hydroxy-lower alkyl)-carbamoyl,
¢) hydrazino,
d) cyclohexyl-amino that is unsubstituted or substituted by amino,
e) piperazinyl that is unsubstituted or substituted by amino-lower alkyl,
f) morpholinyl, or
g) lower alkylamino that is substituted by morpholinyl, hydroxy-lower alkylamino, cyano,
imidazolyl, guanidyl, amino, lower alkanoylamino, lower alkylamino-carbonylamino,
amidino, di-lower alkylamino-cyclohexyl, carboxy, lower alkoxycarbonyl, carbamoyl,
N-hydroxy-carbamoyl, hydroxy, lower alkoxy, dihydtoxypilosphoryloxy, piperazinyl,
~ lower alkanoyl-piperazinyl, formylpiperazinyl, prolylamido or by a radical of the formula
H,N-CH(R)-C(=0)-NH- wherein R is hydrogen, C;-Cjalkyl, benzyl, hydroxymethyl,
1-hydroxy-ethyl, mercaptomethyl, 2-methylth10 ethyl, indol-3-yl-methyl, phenyl- methyl
4-hydroxy-phenyl-methyl, carbamoyl-methyl 2- carbamOyI-ethyI carboxy-methyl, - '
2-carboxy-ethyl, 4-amino-butyl, 3-guanidyl-propyl or R is 1H-ifnidazol-4-yl- methyl and‘
R, is C,-Cgalkyl, C;-Csalkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy,



wherein Rlerr] is hydrogen, hal ogen, |ower al koxy or |ower alkyl,

Rerr] is a) N-(am no-Ilower al kyl)-carbanoyl, b) N-(hydroxy-I| ower

al kyl)-carbanoyl, . c¢) hydrazino, d) cycl ohexyl-amno that is
unsubstituted or substituted by am no, e) piperazinyl that is
unsubstituted or substituted by am no- IQb r al kyl, f) norpholinyl, or

g) lower alkylam no that is substituted by m)rphol I nyl, hydroxy-I| ower

al kyl am no; cyano, i m dazol yl, guanidyl, am no, |ower al kanoyl am no,

| ower al kyl am no- car bonyl am no, am di'no, di-Ilower alkylam no cycl ohexyl ,
car boxy, Iower al koxyca ar pa droxy-gcar ba hydr oxy,
| ower al KEDYL ﬂ'i“HSﬂ!J F‘&W&&ﬁg%ﬂm’ nR%#pgﬁ%}E%ﬁmo C 1@9&‘?“ ‘Y'

al kanoy| -ylo¢ icagboRy) carﬁcmynmhmbny,rammhrbopylahyﬂheny,cbnlfmmmda, N;thl: al of the
LZL ;n;: ? A&%&S&ﬁt&m&o,%ﬁ%ﬁ[ﬁwﬁnw plp\édro% r\i’[—l—%%azcll-lche lﬁl alkyl,

triazol-1-yl, 1H-benzimidazol-2-yl, 1-naphthyl, cyclopentyl, 3,4-dimethyl-benzyl or a
radical of one of the formulae:

-CO,R3, -NH-C(=0)-Rg, -N(R;)-C(=0)-Ry, -O-(CH,),-N(Rs)-Ry,
~C(=0)-NH-(CHp),-R 4, -C(=0)-NH-(CHy),-N(R3)-Ry, -CH(CH3)-NH-CHO,
~C(CH3)=N-OH, -C(CH;3)=N-0-CHj, -C(CH3)-NH,, -NH-CH,-C(=0)-N(R3)-Ry,

—N ‘n—@ ,~(CHy)Rg, -X~-(CHy)-Rg and
\__/' Rs

-X-CH,-C(=0) — N—R;

wherein R; and R, are each independently of the other C,-Cjalkyl, R,? is hydroxy, amino
or imidazolyl, X is oxygen or sulfur, m is 1, 2 or 3, nis 2 or 3; R; is hydrogen, C;-Csalkyl,

- C,-Czalkoxy, chlorine, bromine, iodine or trifluoromethyl, R4 is 1H-imidazol-1-yl or

morpholinyl and R4 is C;-Cjalkyl or is phenyl that is unsubstituted or mono-substituted by
C,-Csalkyl, halogen or by trifluoromethyl,
and the salts thereof.

Halogen Ry, is fluorine, bromine, iodine or preferably chlorine.
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Lower alkoxy Ry is preferably methoxy. ' l I"III

Lower alkyl R, is preferably methyl.

Amino-lower alkyl in a radical R, is preferably o-amino-C,-Cjalkyl.

Hydroxy—lo.wer alkyl in a radical R is preferably o-hydroxy-C,-Csalkyl.
Cyclohexyl-amino R, substituted by amino is preferably 4-amino-cyclohexyl-amino.
Di-lovyer alkylamino-cyclohexyl as part of a substituted lower alkyl radical R, is

preferably 4-di-lower alkylamino-cyclohexyl, preferably 4-dimethylamino-cyclohexyl.

Piperazinyl R, is preferably 1-piperazinyl. Piperazinyl R, substituted by amino-lower
alkyl is preferably 4-(2-amino-ethyl)-piperazin-1-yl.




1- hydroxy-et hyl, mercaptonethyl, 2-nethylthio-ethyl, indol-3-yl-nethyl,
phenyl - net hyl , 4- hydr oxy- phenyl - net hyl , car banoyl - net hyl ,

2- car banoyl - et hyl , carboxy- net hyl, 2- car boxy-et hyl, 4-am no-butyl,
3-guani dyl -propyl or Ris 1Him dazol-4-yl-nmethyl, and Rlerr] is
Cerr]-Cerr]alkyl, (err]-Cerr]al koxy3 chl orine, brom ne, iodine,
trifluoronethyl, hydroxy _ .

- 2- phenyl, am no, nmono((err]-Cerr]al kyl)am no,
di(derr]-Cerr]akyl)amno, C[err]-Cerr]al kanoyl, propen- yloxy, carboxy,
car boxy- net hoxy, ethoxycarbonyl - net hoxy, sulfanilamdo, N, N-di- '
(derr]-derr]alkyl)sul fanilam do, N-nethyl-piperaznyl, piperidinyl.

1H i m daZM'orpholihyl }lj-hnd lhbmhnﬂl itla radidalR Ztlerprd’éiabﬂy Q-m{dirphdhﬁ)dphhmin the
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-0 (CH er1s]))Qfexrab]ytN(R{rphoii]nM-R{-eniwlammd:( =0 -NH (CHerr]) [ err]-Rerr]
-C(=O)-NH-(CH err])[err]-N(Rerr])-Rerr], -CH(CH err])-NH CHQ,
-C(CHerr])=N-Od, -C(CHerr])=NOCHerr], CHCHerr])-NHerr],

- NH- CH eridydrogy-dyweratkydamino.iRagedical R, is preferably 2-hydroxy-ethylamino. Lower

alkylamino substituted by hydroxy-lower alkylamino is preferably 3-(2-hydroxy-ethyl-

amino)-prop-1-ylamino.
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Lower alkylamino-carbonylamino in a radical R, is preferably methylamino-carbonyl-
amino.

Lower alkanoylamino in a radical R, is preferably acetylamino.

Di-lower alkylamino in a radical R, is preferably dimethylamino.
Formyl-piperazinyl in a radical R, is preferably 4-formyl-piperazinyl.

Lower alkylamino R, substituted by cyano, imidazolyl, guanidyl, amino, lower alkanoyl-
amino, lower alkylamino-carbonylamino, amidino, di-lower alkylamino-cyclohexyl,
carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower
alkoxy, dihydroxyphosphoryloxy, pipérazinyl, lower alkanoyl-piperazinyl, formylpiper-
azinyl, prolylamido or by a radical of the formula H,N-CH(R)-C(=0)-NH- is preferably
di- or tri-methylamino substituted by those substituents, the substituents preferably being
in the o-position. Lower alkyl R; substituted by hydroxy can preferably also be
2-hydroxy-propyl.

A radical of the formula H,N-CH(R)-C(=0)-, wherein R is as defined above, is preferably
the acyl radical of any one of the following amino acids which regularly occur in proteins:
glycine, alanine, valine, leucine, isoleucine, phenylalanine, serine, threonine, cysteine,
methionine, tryptophan, tyrosine, asparagine, glutamine, aspartic acid, glutamic acid,
lysine, arginine and histidine, especially in their naturally occurring configuration,
preferably the (L)-configuration.

Within the scope of this text, the term "lower" denotes radicals having up to and including
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The compounds of formula I can form acid addition salts, for example with inorganic
acids, such as hydrochloric acid, sulfuric acid or a phosphoric acid, or with suitable
organic carboxylic or sulfonic acids, for example aliphatic mono- or di-carboxylic acids,
such as trifluoroacetic acid, acetic acid, propionic acid, glycolic acid, succinic acid, maleic
acid, fumaric acid, hydroxymaleic acid, malic acid, tartaric acid, citric acid, oxalic acid or
amino acids, such as arginine or lysine, aromatic carboxylic acids, such as benzoic acid,
2-phenoxy-benzoic acid, 2-acetoxy-benzoic acid, salicylic acid, 4-aminosalicylic acid,
aromatic-aliphatic carboxylic acids, such as mandelic acid or cinnamic acid, hetero-
aromatic carboxylic acids, such as nicotinic acid or isonicotinic acid, aliphatic sulfonic
acids, such as methane-, ethane- or 2-hydroxy-ethane-sulfonic acid, or aromatic sulfonic

~ acids, for example benzene-, p-toluene- or naphthalene-2-sulfonic acid. Mono-, di- or, if

other basic groups, such as amino or guanidyl groups, are present in the radical R;, poly-
acid addition salts can be formed.

Compounds of formula I having acidic groups, for example a free carboxy group in the
radical R;, can form metal or ammonium salts, such as alkali metal or alkaline earth metal
salts, for example sodium, potassium, magnesium or calcium salts, or ammonium salts
with ammonia or suvitable organic amines, such as tertiary monoamines, for example tri-
ethylamine or tri(2-hydroxyethyl)amine, or heterocyclic bases, for example N-ethyl-piper-

idine or N,N’-dimethyl-piperazine.
Compounds of formula I that possess both acidic and basic groups can form internal salts.

For the purpose of isolation or purification and also in the case of the compounds used
further as intermediates, it is also possible to use pharmaceutically unacceptable salts.
Only the pharmaceutically acceptable non-toxic salts are used therapeutically, however,

and those are therefore preferred.

In view of the close relationship between the novel compounds in free form and in the

- form of their salts, including also salts that can be used as intermediates, for example in

the purification of the novel compounds or in order to identify those compounds, herein-
before and hereinafter any reference to the free compounds is to be understood as

]



Cycl ohexyl -amrio lR[ err] substituted by amno is preferably
4- am no- cycl ohexyl -am no.  Di -1 ower al kyl am no-cycl ohexyl as part of a
substituted | ower alkyl radical R err] is preferably 4-di-Iower

al kyl am no-cycl ohexyl, preferably 4-dinethyl am no-cycl ohexyl . Pi per azi nyl
Rlerr] is preferably 1- pi perazinyl. Pipegrazinyl Rlerr] substi t'ﬂﬁseSﬂedoﬁasBecnR-placed

am no-lowet alkyl is preferably 4-(2- a%rno et hyl) - pi perazin- 1-

- 3 - Mor phol i nyl Rl err] and morpholinyl in a radical R[er ”Il
preferably 4-norpholinyl, wherein the free val ency extends from

nitrogen. Lower alkylamno Rl err]. suhstituted,b

2- mor gh0|m¢iuq;_ng|als@t & FoREESREN ing salts wl?-nerel apuprgpriatganrg)e)%egielntnyl 's preferably

The compounds of formula I exhibit valuable pharmacological properties: for example,
they inhibit the enzyme protein kinase C with a high degree of selectivity. Phospholipid-
and calcium-dependent protein kinase C occurs in cells in a number of forms and parti-
cipates in various fundamental processes, such as signal transmission, proliferation and
differentiation, and also the release of hormones and neurotransmitters. The activation of
that enzyme is effected either by receptor-mediated hydrolysis of phospholipids of the cell
membrane or by direct interaction with certain tumour-promoting active substances. The
sensitivity of the cell to receptor-mediated signal transmission can be substantially
influenced by modifying the activity of protein kinase C (as a signal transmitter).
Compounds that are cépable of influencing the activity of protein kinase C can be used as
tumour-inhibiting, antiinflammatory, immunomodulating and antibacterial active
ingredients and may even be of value as agents against atherosclerosis and disorders of the
cardiovascular system and central nervous system.

Formerly, porcine brain protein kinase C purified in accordance with the procedure
described by T. Uchida and C.R. Filburn in J. Biol. Chem. 259, 12311-4 (1984) was used
to determine the inhibitory action on protein kinase C, and the inhibitory action on protein
Kinase C was determined in accordance with the procedure of D. Fabbro et al., Arch.
Biochem. Biophys. 239, 102-111 (1985).

The porcine brain protein kinase C formerly used is a mixture of various sub-types
(isotypes) of protein kinase C. If pure recombinant isotypes are used instead of porcine
brain protein kinase C in the above test it is found that the compounds of formula I inhibit
the "conventional” isotype o preferentially whereas the other "conventional” isotypes g-1,
g-2 and y and especially the “non-conventional” isotypes s, ¢ and  and the "atypical”
isoform ¢ are generally inhibited to a lesser extent and in some cases hardly at all.

Recombinant PKC isotypes are cloned, expressed and purified in the following manner:

The production of various proteins with the aid of baculoviruses, and their cloning and
isolation from Sf9 insect cells are carried out as described by M.D. Summers and G.E.
Smith, "A manual method for baculovirus vectors and insect cell culture procedure”,
Texas Agricul. Exptl. Station Bull. (1987), 1555. The construction and isolation of
recombinant viruses for the expression of PKC-« (bovine), PKC-gl (human), PKC-p2
(human) and PKC-y (human/bovine hybrid) in Sf9 cells are effected in the manner
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1. Liebetanz, S. Reutener, J. Wood, N.B. Lydon, H. Hofstetter, M. Vanek, T. Meyer and
D. Fabbro, "Expression and partial characterization of rat protein kinase C-5 and protein
kinase C-¢ in insect cells using recombinant baculovirus”, J. Cell. Biochem. 49, 239-250
(1992)]. For the generation of recombinant PKC-s (rat), PKC-¢ (rat), PKC-¢ (rat) and
- PKC-n (mouse), and their expression and purification, the procedure described by
Liyanage et al. ["Protein kinase C group B members PKC-3, -¢, -t and PKC-a: Comparison
of properties of recombinant proteins in vitro and in vivo", Biochem. J. 283, 781-787
(1992)] and McGlynn et al., respectiveiy, (see above) is followed, with the additional
feature that the transfer vector pAc360 is used for the expression of PKC-n [V. Luckow
and M.D. Summers, "Trends in the development of baculovirus expression”,
. Biotechnology 6, 47-55 (1988)].

The measurement of the activity of the recombinant PKC isotypes obtained by the above
method is carried out in the absence of lipid and calcium (co-factors). Protamine sulfate
phosphorylated in the absence of co-factors is used as the substrate. The activity of the
enzymes reflects the transfer of 32p from 1—[32P]-ATP to protamine sulfate. Protamine
sulfate is a mixture of polypeptides each comprising four C-terminal arginine residues.
Phosphate incorporation is measured under the following conditions: 100 ul of the reaction
mixture contain in final concentrations 20 mM TRIS-HCI pH 7.4, 10 mM Mg[NO3],,

0.5 mg/ml of protamine sulfate, 10 WM ATP (0.1 4Ci +-[>2P]-ATP; 10 Ci/mol; Amersham,
Little Chalfont, United Kingdom), various concentrations of the inhibitory compounds and
0.5-2.5 U (units: a vnit is the amount of enzyme that, in one minute and per milligram of
protein, transfers one nanomole of 32P from the above-mentioned 7-[32P]-ATP to histone
H1 [Sigma, type V-S]) of the enzymes. The reaction is started by the addition of the
enzymes and transfer at 32°C. The reaction time is 20 minutes. The reaction is then
stopped by dripping aliquots of 50 ul onto P81 chromatography paper (Whatman,
Maidstone, United Kingdom). After removing unbound y-[32P]-ATP and nucleotide
fragments by washing operations as described by J.J. Witt and R. Roskoski, "Rapid
protein kinase assay using phospho-cellulose-paper absorption”, Anal. Biochem. 66,
253-258 (1975), the substrate phosphorylation is determined by scintillation measurement.
In that test, the compounds of formula I inhibit the o-isotype of protein kinase C (PKC) at
an IC;q of as low as approximately from 0.1 to 5.0 pmol/litre, generally approximately |



di- or tri-methylam no substituted by those substituents, the substituents
preferably being in the [err]-position. Lower akkyl R[err] substituted by
hydroxy can preferably al so be 2-hydroxy-propyl. A—radi-cat—of —the Tornul a
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glutamne, aspartic acid, glutamc acid, lysine, arginine and histidine,
especially in their naturally occurring configuration. preferably the
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As may be expected purely on the basis of the above-described inhibitory action on
protein kinase C, the compounds of formula I exhibit antiproliferative properties which
can be demonstrated directly in another test described in the following in which the
inhibitory action of the compounds of formula I on the growth of human T24 bladder
carcinoma cells is determined. Those cells are incubated in Eagle’s minimal essential
medium, to which 5% (v/v) foetal calf serum has been added, in a humidified incubator at
37°C and with 5% by volume of CQO, in the air. The carcinoma cells (1000-1500) are sown
in 96-well microtitre plates and incubated overnight under the above-mentioned
conditions. The test compound is added in serial dilutions on day 1. The plates are
incubated for 5 days under the above-mentioned conditions. During that period the control
cultures undergo at least four cell divisions. After incubation, the cells are fixed with 3.3%
(w/v) aqueous glutaraldehyde solution, washed with water and stained with 0.05%
(weight/volume) aqueous methylene blue solution. After washing, the dye is eluted with
3% (w/v) aqueous hydrochloric acid. The optical density (OD) per well, which is directly
proportional to the number of cells, is then measured at 665 nm using a photometer
(Titertek multiskan). The ICs, values are calculated with a computer system using the
formula

ODyggs (test) minus ODggs (start) . 100

OD665 (COHU’OD minus OD655 (Staﬂ)

The ICsq values are defined as being the concentration of active ingredient at which the
number of cells per well at the end of the incubation period is only 50% of the number of
c;ells in the control cultures. In the case of the compounds of formula I, the ICsq values so
ascertained are approximately from 0.01 to 10 pmol/litre, generally approximately from
0.01 to 1 pmoliitre.

The anti-tumour activity of the compounds of formula I can also be demonstrated in vivo:
Female Balb/c hairless mice with s.c. transplanted human bladder tumours T24 are used to

dtf-termine the anti-tumour activity. On day 0, with the animals under peroral forene
narcosts, approximately 25 mg of a solid tumour are placed under the skin on the animals’

i
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On the basis of the properties described, the compounds of formula I can be used
especially as tumour-inhibiting active ingredients, for example in the treatment of tumours
of the bladder and the skin. When the compounds of formula I are used in the treatment of
cancer in combination with other chemotherapeutic drugs, they prevent the development
of resistance (multidrug resistance) or eliminate an already existing resistance to the other
chemotherapeutic drugs. They are also suitable for the other uses mentioned above for

. protein kinase C modulators and can be used especxally in the treatment of disorders
responsive to inhibition of protein kinase C.

Some of the compounds of formula I also inhibit the tyrosine kinase activity of the
receptor for the epidermal growth factor (EGF). That receptor-specific enzyme activity
plays a key role in signal transmission in a large number of mammalian cells, including
human cells, especially epithelial cells, cells of the immune system and cells of the central
and peripheral nervous system. In the case of various types of cell, the EGF-induced
activation of the receptor-associated tyrosine protein kinase (EGF-R-TPK) is a pre-
requisite for cell division and accordingly for the proliferation of a cell population. The
addition of EGF-receptor-specific tyrosine kinase inhibitors thus inhibits the replication of
those cells.

e emor -epment b b rrantas | BAASS et

Inhibition of EGF-receptor-specific tyrosine protein kinase (EGF-R-TPK) can be demon-
strated, for example, using the method of E. McGlynn et al., Europ. J. Biochem. 207,
265-275 (1992). The compounds according to the invention inhibit the enzyme zictivity by
50% (IC50) for example at a concentration of from 0.1 to 10 pM.

The compounds of formula I that inhibit the tyrosine kinase activity of the receptor for the
epidermal growth factor (EGF) can accordingly be used, for example, in the treatment of
benign or malignant tumours. They are able to bring about tumour regression and to
prevent metastatic spread and the growth of micrometastases. They can he used esneciallv
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i nt ermedi anﬂm\mlanon d)qnumlrekmmeslafe mwolved datrthermofe, those nompbursisf fonmida br i n

order: to i?ﬁ%%,ih qﬂﬂﬁéﬁe&%ﬂ? f‘&’i?g F&rqg'tﬂb céglersgng%eglb%em@maégﬁwﬁw

ref erence ree conpoun S e un
signal transmission by protein kinases is involved.

x The compounds of formula I and the salts thereof also inhibit the enzyme p34°°%/cycline

' Bede13 kinase. That kinase controls, in addition to other cdc2-related kinases, specific

5 phases of cell division, especially the transition from the G-phase to the S-phase and
more especially the transition from the G,-phase to the M-phase.

; In chronological order, the cycle of a eukaryotic cell consists of the interphase and the
M-phase. The interphase is accompanied by an increase in the size of the cell. In chrono-

{ logical order, the interphase consists for its part of the G,-phase, the S-phase and the
G,-phase. In the G,-phase (G = gap) biosynthetic processes take place in the cell. In the
S-phase (synthesis phase) the DNA doubles. The cell then enters the G,-phase which ends
with the commencement of mitosis.

In chronological order, the M-phase for its part consists of the division of the cell nucleus
(mitosis) and the division of the cytoplasm (cytokinesis).

The above-mentioned inhibition of the enzyme p34°%Z/cycline B°%!3 kinase can be
demonstrated by the following test:

10 M 1-methyl-adenine are used to induce starfish oocytes to enter the M-phase. The
oocytes are then frozen in liquid nitrogen and stored at -80°C. If necessary, the oocytes are
homogenised and centrifuged, as described in D. Arion et al., Cell 55, 371-378 (1988) and
V. Rialet and L. Meijer, Anticancer Res. 11, 1581-1590 (1991). In order to purify the
p34°92/cycline B°4°13 kinase, the supernatant of the oocytes is added to p9CKSbs.

- Sepharose grains prepared from recombinant human protein p9©XSs, as described in
L. Azzi et al., Eur. J. Biochem. 203, 353-360 (1992). After 30 minutes at 4°C while being
turned constantly, the grains are washed thoroughly and the active p34°¢Z/cycline Bedc13
kinase is eluted with free protein p9CKSts (3 mg/ml). The eluted kinase is tested using
histone H1 as substrate, as described in L. Meijer et al., EMBO I. 8, 2275-2282 (1989)
and EMBO J. 10, 1545-1554 (1991). In that test, the compounds of formula I and their
salts exhibit an inhibiting concentration ICs, [umol/litre] of approximately from 0.0005 to




-5-  including also the corresponding salts, where appropriate and
expedient. The conpounds of fornula I exhibit valuable phar macol ogi cal
properties: for exanple, they inhibit the enzyne protein kinase Cwith a

hi gh degree of selectivity. Phospholipid- and cal ci um dependent” protein

ki nase C occurs in cells in a nunber of Qorns and part+ ' €S 1 n various
fundanment al processes, such as signal f} nsmi ssion, pro Lf_gghhg&dmummmL

differentiation, and also the release of hornones and n T8 .
The activation of that enzyme is effected either by rece \NWBE‘ -
hydral ysis of phospholipids of the cell nmenbrane or by di ' lon:

wi t h ‘cer t 2jin mastroases ppmhﬂa@yé‘tﬂmﬁé)oé%@t"ances. The sensitivity.of the
cell ito receptor-nedi ated signal transm ssion can be substantially

i nfl uenced by nodi fyi th tivit f, | n ki C '
L anshi ¢ Ehat incaraaHarined i e ExPRAAIST R hF PORRGIH o Fomute L o1 oy

protein kifasgerbofchf etistd Brtha trehtnigns of hyperproliferativedisordbtsasavhtastymours

i mmunonodul ati ng .and anti bacterial active ingredients and may even be of
val ue as @l@fb?ﬁog I nst at heroscl erosis and di sorders of the cardi ovascul ar
system and central nervous system

The compounds of formula I also inhibit the production of HIV viruses, as shown by the
test below, and can accordingly be used as agents against the immune deficiency disease
' AIDS. The initial symptoms observed after HIV infection in humans is followed by a
. clinical latency period which can last several years. After that period, the stage known as
AIDS occurs and usually progresses to death. The latency period is attributed to several
factors: immune response, occlusion of the viruses in lymph nodes or other tissue and
entry into a stage of molecular and viral latency in which the infected cells do not
: complete the viral cell cycle, which is why infectious viruses cannot be produced and the

infection cannot spread. That stage of molecular latency has been investigated using cell

models, such as the ACH-2 cell line [K. Clouse et al., J. Inmunol. 142, 431 (1989)] and
: the U1 cell line [T. Folks et al., J. Immunol. 140, 117 (1988)]. Those cells are infected
, with HIV-1 viruses, but have only a low content of infectious viruses. If, however, those
cells are stimulated with physiologically relevant factors that are known to be increased in
: AIDS patients, such as tumour necrosis factor, interleukin-6 etc., or with chemical induc-
i tors, such as phorbol diesters, for example 13-O-acetyl-12-O-n-tetradecanoyl-phorbol, a
massive production of virus follows. The ACH-2 and U1 cells are representatives of two
different cell families that are targets for HIV infection, namely lymphocytes and macro-
phages.

Hitherto, effective prevention of the progression of HIV infection to the outbreak of AIDS
has not been possible. Many attempts have been made to prevent virus replication after the
' outbreak of AIDS, that is to say, in a stage in which viruses are produced on a massive
scale. In contrast, the compounds of formula I interfere with cell processes that lead to the
activation of latently infected HIV cells without impairing normal cell processes, such as
cell division.

If the above-mentioned Ul or ACH-2 cells are used as a model for viral latency, it can be
demonstrated that HIV virus production induced by 13-O-acetyl-12-O-n-tetradecanoyl-
phorbol or tumour necrosis factor-alpha are effectively inhibited by the compounds of
formula I at a concentration of approximately from 0.001 to 1 pmol/litre, for example at
0.03 umol/litre.



Fornmerly, porcine brain protein kinase C purified in accordance with the
procedure described by T. Uchida and CR Filbumin J. Biol. Chem 259,
12311-4 (1984) was used to determine the inhibitory action on protein
kinase C, and the inhibitory action on protein kinase C was determ ned in
accordance with the procedure of D. Fab? o et al., Arch. Biochem Biophys.
239, .102-111 (1985). The porcine brain Lroteln kinase C fornerly used is a
m xture of various sub- types (isotypes) of protein kinase C. If pure
recofbi nant isotypes are used instead of porcine brain protein kinase Cin
the above test it is found that the conpounds of fornmula | inhibit the
"conyent i onal " I sotype [err] preferentially whereas the ot her

"convent i I £rr]-2 and-[err] and espeC| ally the
" non-’_con\}%ﬁ@hona é‘)&lyl{s?g@/xiggs??fe?r&ljl %err] and [err] and the "atypical™

isoférm[err] are generally inhibited to a | esser extent and in sone cases
hardky at all. Reconbinant B |sotype e cloned, expressed and purified

inthe follow ng manner: T pr dluct i ¢ arious proteins with the aid
of bacul ovi ruses, and their|cl on/llgg ang
carriied out as desc e ard~G_E.

ation from Sf9 i nsect cells are
,g) Smth, "A manual nethod

for bacul ovirus vecors dnd insect Gell culturé procedure (Iaexas Agricul .

Exptl;. Station Bul IN_(1387), 1555. ihe construction and i sol ation of

recor‘gbl nant viruses the expression of PKC-[err] (bovine), PKCJ[err]l"

(human), PKC-[err]2 (RHuman) and PKC-[err] (human/bovine hybrid) in Sf9

cell§ are effected in'tthe manner

’ , This Sheet Has Been R eplace
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b) N-(hydroxy-lower alkyl)-carbamoyl,

¢) hydrazino,

d) cyclohexyl-amino that is unsubstituted or substituted by amino, or

L e) lower alkylamino that is substituted by cyano, imidazolyl, guanidyl, amino, lower
alkanoylamino, lower alkylamino-carbonylamino, amidino, di-lower alkylamino-cyclo-
hexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower
alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl, formylpiper-
azinyl, prolylamido or by a radical of the formula H,N-CH(R)-C(=0)-NH- wherein R is
hydrogen, C;-C,alkyl, benzyl, hydroxymethyl, 1-hydroxy-ethyl, mercaptomethyl,
2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methy], 4-hydroxy-phenyl-methyl,
.ca:bamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl, 2-carboxy-ethyl, 4-amino-butyl,
i 3-guanidyl-propyl or R is 1H-imidazol-4-yl-methyl, and

R, is C;-Cgalkyl, C;-Cjalkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy,
phenyl, amino, mono(C,-Csalkyl)amino, di(C;-Csalkyl)amino, C,-C,alkanoyl, prop-
eﬁyloxy, carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, sulfanilamido, N,N-
di(C;-Cjalkyl)sulfanilamido, N—methyl-piperazinyl, piperidinyl, 1H-imidazol-1-yl, 1H-
triazol-1-yl, 1H-benzimidazol-2-yl, 1-naphthyl, cyclopentyl, 3,4-dimethyl-benzyl or a
radical of one of the formulae:

{  -COyR3, -NH-C(=0)-R3, -N(R3)-C(=Q)'-R4, -0-(CH,),-N(R;3)-R,,

’ -C(=0)-NH-(CH,),-N(R;)-R4, -CH(CH;)-NH-CHO, -C(CH;)=N-OH,
-C(CHj3)=N-O-CHj, -C(CHj3)-NH,, -NH-CH,-C(=0)-N(R3)-R,,

—N N —@ , ~(CHz)-Rs, -X-(CHy)p-Rg and
n__/ Rs

LeALeAre SIEVRNY o
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- 6- described by Stabel et al. [S. Stabel, M Liyanage and D. Frith,
"Expression of protein kinase Cisozynes in insect cells and isolation of
reconbi nant proteins”, Meth. Neurosc. (1993)]. The production of the PKC
i sotypes in Sf9 cells is carried out in the manner indicated by Stabel et-
al. {see above), and the purification of the enzynes is effected in
accordance with the nethod described in"thé publication by Mcdynn et al.
(E. l\/t:G ynn, J. Liebetanz, S. Reutener. J. Wod, N B. Lydon, H.

Hof stetter, M Vanek, T. Meyer and D. Fabbro, "Expression and partial

char acterization of rat ein kinase C-[err] and protein Kkinase (Jerr],
i n ihsect cells using rgconmX nant. bacul ovirus", J. Cell. Biochem 49

239- §50 ( §PL1CE=ERb—Noe gefeTabron of reconbinant PKC-[err] (rat),
PKC—&err] (rat), PKC-[er rat) and PKC-[err] (nouse), and their

expr
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i
methyl, T
and the salts thereof. This Sheet Has Been R

I I,, _ en Replaced
A preferred group comprises compounds of formula I wherein ' I'” I, "" m' m l"’ '

Ry is hydrogen, halogen, lower alkoxy or lower alkyl,

R;is |

a) N-(amino-lower alkyl)-carbamoyl,

b) N-(hydroxy-lower alkyl)-carbamoyl,

¢) hydrazino,

d) piperazinyl that is unsubstituted or substituted by amino-lower alkyl,

¢) morpholinyl, or :

f) lower alkylamino that is substituted by morpholinyl, hydroxy-lower alkylamino, imid-
azolyl, guanidyl, amino, lower alkanoylamino, lower alkylamino-carbonylamino, amidino,
carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, dihydroxy-
phosphoryloxy or by a radical of the formula H,N-CH(R)-C(=0)-NH- wherein R is
hydrogen, and

R, is chlorine, trifluoromethyl, carboxy, a radical of the formula -CO,R; wherein R; is
C;-Csalkyl, or a radical of the formula -C(=0)-NH-(CH,),-R4* wherein nis 2 or 3 and R4
is hydroxy, amino or imidazolyl,

and the salts thereof.

A further preferred group comprises compounds of formula I wherein

Ry is hydrogen,

R;is

a) N-(amino-lower alkyl)-carbamoyl,

b) N-(hydroxy-lower alkyl)-carbamoyl,

¢) hydrazino or

d) lower aﬂcylamino that is substituted by imidazolyl, guanidyl, amino, lower alkanoyl-
amino, lower alkylamino-carbonylamino, amidino, carboxy, lower alkoxycarbonyl,
carbamoyl, N-hydroxy-carbamoyl, hydroxy, dihydroxyphosphoryloxy or by a radical of




and M D. Summers, "Trends in the devel opment of bacul ovirus expression”,

Bi ot echnol ogy 6, 47-55 (1988)]. The nmeasurenent of the activity of the
reconbi nant PKC i sotypes obtained by the above nethod is carried out in
the apsence of |ipid and cal cium (co-factors). Protani ne ThidShadt&as Been Replaced.
phosphoryl ated in the absence of co- fact;i S is used as the'{mmmlmmlnm
activiity of the enzymes reflects the transfer of [err]p f

[err] [[err] P]-ATP to promanine sulfate. Protamine sulfate m xture

pol ypéptides each conprising four Cterninal arginine residues. Phosphate

[ ncorporation is asur under the follow ng conditions: 100 [err]l of the
react i on m@m@ﬁhﬁiﬁﬁm - (FORAIH-uherein ik ichydragespantv TRI S- HCOI pH 7.4, 10
vl I\/gSquR ls]dh%ﬁdeortﬁﬂﬁoﬂm{dm 10f protami ne sulfate, 10 [err] M ATP (0.1
[err] err%@; %“‘Jc ATP. 10 O/rml Amersham Little Chalfont, United

Ki ngd m %0kt r ati ons of the inhibitory conpounds and 0.5-2.5 U
(un|t a unit is the anmount of enzynme that, in one mnute and per

S‘bl)'v'e?ﬁrim?r&ﬁeefgéﬂ?%? Fonphb R AR RRDL 05 1TTIR TIom e o e

enzynes. Tngzsrre@imgeoncmgnm.acuwemlbylqrﬂewmbdkmxyon of the enzynes and

trans er a t on is then
stoppe‘d byka?gﬁggf’r?}&‘?aéu o s oféiggarflbﬂew ﬁrlﬁfﬂr&y‘? %%roﬁgecal}&gﬁ% paper
(What dan, - hydspziae.chbydroxy-peapylamiiga o jineatiGat salk yliaminegthaiis su thted in th .

t
v Liér%'ﬁl’s‘ﬁffb&“ﬁ”p%%m s smﬁf% A By i ﬁﬁdaﬂﬂs’ﬁ?ﬁi"‘“"“?éﬂ‘% usi ng
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5.0 [ g 1 1] n@|-Csilkyk or geatical of thefppmulai-@&@)-WH-(CH,),-R,4* wherein n is 2 or 3 and R4

is hydroxy, amino or imidazolyl,

and the salts thereof.

Preferred are especially compounds of formula I wherein

Ry is hydrogen,

R, is N-(e-amino-C,-Cjalkyl)-carbamoyl, N-(e-hydroxy-C,-Csalkyl)-carbamoyl,
hydrazino, 2-hydroxy-propylamino or linear C,-Csalkylamino that is substituted in the
«-position by imidazolyl, guanidyl, amino, lower alkanoylamino, amidino, carboxy, lower
alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy or by dihydroxyphosphor-
yloxy, and

R, is chlorine or trifluoromethyl,

and the salts thereof.

Especially preferred are compounds of formula I wherein

Ry is hydrogen, chlorine, methyl or methoxy,

R, is N-(e-amino-C,-Cjalkyl)-carbamoyl, N-(«-hydroxy-C,-Cjalkyl)-carbamoyl,
hydrazino, 2-hydroxy-propylamino or linear C,-Cjalkylamino that is substituted in the
o-position by 4-morpholinyl, «-hydroxy-ethylamino, 1H-imidazol-1-yl, 1H-imidazol-4-§l,
guanidyl, amino, acetylamino, amidino, carboxy, ethoxycarbonyl, carbamoyl, N-hydroxy-
carbamoyl, hydroxy or dihydroxyphosphoryloxy, and

! . Ryis chlorine, trifluoromethyl, carboxy, a radical of the formula -CO,R; wherein R; is
methyl, or a radical of the formula -C(=0)-NH-(CH,),-R,® wherein nis 2 or 3 and R* is
hydroxy, amino or 1H-imidazol-4-yl,

and the salts thereof.
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from0.1to 1.0 [err]Jmol/litre. In contrast, the other isotypes of PKC are
general.ly inhibited only at distinctly higher concentrations (i.e. at
concenﬁrations up to nore than 300 tines hi gher). As may be expected
purelyion the basis of the above-describﬁg i nhi bitory action on protein
ki nase {C, the conmpounds of forrmula | exhi*0i't antiproliferative properties
which } can be denonstrated directly in another test described in the

foll owiing in which the inhibitory action of the conpounds of formula I on
the gr@wth of human T24 bl adder carcinoma cells is determ ned. Those
cells are incubated in Eagle's mniml essential medium to which 5%

ST et r]C oMerG PpEoREy BRI BT, ERtinds or ot LlcsAled IEHDBRAIPRS. o1 1 s
(1000- $500) are sown

The compounds of formula I and the salts thereof are prepared in accordance with
processes known per se. The process according to the invention for the preparation of an
N-phenyl-2-pyrimidineamine derivative of formula I is effected as follows:

a) a compound of formula II

A~ C(=O)-CH=CH-N(Rg)-Ry

N\l - @,

R,

wherein Rg and R are each independently of the other lower alkyl and R, is as defined
above, functional groups present in a compound of formula II, with the exception of the
groups participating in the reaction, being, if necessary, in protected form, or a salt of such
a compound is reacted with a compound of formula III

Ry R, - |
* This:Sheet Has B_een-Replaced; (I,

>_\ LT

2

wherein R, and R, are as defined above, functional groups present in a compound of
formula III, with the exception of the guanidino group participating in the reaction, being,
if necessary, in protected form, or with a salt of such a compound, and any protecting
groups present are removed, or

b) for the preparation of a compound of formula I wherein R, has the above-mentioned
meaning c), d) or g) and R, and R, each have any one of the above-mentioned meanings, a
compound of formula IV




in 96-well mcrotitre plates and i ncubated overni ght under the
above- nenti oned conditions. The test conpound is added in serial

dilutions on day 1. The plates are i ncubated for 5 days under the
above-frenti oned conditions. During that period the ures
underg¢ at |east four cell divisions. tlg i ncubatio egﬂ.ﬁghéeﬁk&ﬂz&e&f i xed
with 3i3% (wv) aqueous gl utaral dehyde 50l ution, wa

and
stainedl with 0.05% (weight/volunme) aqueous nethyl ene mmm‘\ After
washing, the dye is eluted with 3% (w v) aqueous hydr The
opticakl density (OD) per well, which is directly proportional to the
nunberiof cells, is then neas : M™MWUSIi Nng a photoneter (Titertek
mul ti skan). The |1 C50 val ues h a conputer systemusing the

formul t est OD[err] (start) -
100 r 2 err] (start) The 1 C50
val uesi are defined al bei t he concgntration of <active i ngrgx)ent at which

at the #&nd of the incubation period is only

|s in the control cultures. In the case of the

the I err] values so ascertained are approxi mately
/I|tre generally approximately fromO0.01 to 1

t he nujrber of cells Mer
50% of§ t he nunber of c
conpoupds of fornula |,y
fromQ0{ 01l to 10 [err] nol
[err]npul /litre.

wherein Y is a leaving group and Ry and R, are as defined above, functional groups
present in a compound of formula IV, with the exception of the leaving group partic-
jpating in the reaction, being, if necessary, in protected form, or a salt of such a compound
is reacted with an amine of the formula

H,N-R,, | V)

wherein Ry, is amino or unsubstituted or amino-substituted cyclohexyl, or is lower alkyl
that is substituted by morpholinyl, hydroxy-lower alkylamino, cyano, imidazolyl,
guanidyl, amino, lower alkanoylamino, lower alkylamino-carbonylamino, amidino, di-
lower alkylamino-cyclohexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-
carbamoyl, hydroxy, lower alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower
alkanoyl-piperazinyl, formylpiperazinyl, prolylamido or by a radical of the formula
H,N-CH(R)-C(=0)-NH- wherein R is hydrogen, C;-C,alkyl, benzyl, hydroxymethyl, 1-
hydroxy-ethyl, mercaptomethyl, 2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4-
hydroxy-phenyl-methyl, carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl, 2-
carboxy-ethyl, 4-amino-butyl, 3-guanidyl-propyl or R is 1H-imidazol-4-yl-methyl,

~ functional groups present in Ry, being, if necessary, in protected form, and any protecting
groups present are removed, or

; F BRGNS

c) for the preparation of a compound of formula I wherein R, is N-(amino-lower alkyl)-
carbamoyl or N-(hydroxy-lower alkyl)-carbamoyl and R and R, each have any one of the
§ above-mentioned meanings, a carboxylic acid of formula IX

W i RGN



The anti

-tunour activity of the conpounds of fornmula I can al so be

denonstrated in vivo: Fenale Balb/c hairless mce with s.c. transplanted

human bl;

adder tunours T24 are used to determ ne the anti-tunour activity.

On day @, with the aninmals under peroral forene narcosis, approximtely 25

ng of a
REPLACE

flank a
day 6 af
of 6 ani
days wi |
compoun
solutio

solid tunmour are placed under the skin on the anlnals

NT SHEET ~-16- 8-

d the small incised wound is closed by nmeans OfThiShdéf BasBhdnRS 1ac9‘
ter the transplantation, the mce are divided at roups
mal s and treatnent comences. The treatnent is CHM” "’ﬂ"]

h peroral or intraperi d' stration once

of formula | in di | "Nsul f Oy ween 80/ - sodium chl ori de
 in the vari ous doses. Tﬁ\turm e neasured tw ce a week
N ';' Ry (0,
N = H

wherein Ry and R, each have any one of the above-mentioned meanings, functional groups
present in R, being, if necessary, in protected form, or a reactive acid derivative thereof is
reacted with an amine of formula X

HZN"RB ) ) (X),

wherein R;3 is amino-lower alkyl or hydroxy-lower alkyl, the amino or hydroxy group
being, if necessary, in protected form, and any protecting groups present are removed, or

d) for the preparation of a compound of formula I wherein R; is morpholinyl, or is piper-
azinyl that is unsubstituted or substituted by amino-lower alkyl and Ry and R, each have
any one of the above-mentioned meanings, a compound of formula IV

Z SN

\\/,k

; NTON R, v,

N F H

Y

wherein Y is a leaving group and Ry and R, are as defined above, functional groups
present in a compound of formula IV, with the exception of the leaving group partic-
ipating in the reaction, being, if necessary, in protected form, or a salt of such a compound
is reacted with morpholine, or with piperazine that is unsubstituted or substituted by
amino-lower alkyl, and any protecting groups present are removed, or

e) for the préparation of a compound of formula I wherein R, is -CO,R3,
-C(=0)-NH-(CH,),-R* or -C(=0)-NH-(CH,),-N(R3)-R,, wherein the symbols and subs-
tituents are each as defined above, a carboxylic acid of formula XI



with a slide gauge and the volune of the tunours is calculated. In that
test, the peroral or intraperitoneal adm nistration of a conpound of
formul & | brings about a marked reduction in the average tunmour volune in
corrpargson with the untreated control animals. On the basis of the
properties described, the conpounds of fprnula | can be used especially as
tunouriinhibiting active ingredients, for exanple iTmthe treatnent of
tumour§ of the bladder and the skin. \Wen the conpoungigs §et e #0dh Replac €

used ip the treatnment of cancer in conbination with ot eutic
drugs, fthey prevent the devel opnment of resistance (wltmu& IHE BI ce) or
“elimnate an al ready existing resis';ﬁgnce to the other C

drugs. i They are al so suitable uses nentioned above for
protei h ki nase C nodul ators {and can be especially in the treatnent of
di sordgrs responsive to inhibitid of ifln kinase C. Sone of the
conpouhds of fornul PRI \ne. ki, nase activity of the
receptor for the epi | growth factor (EGF). at receptdijpecific
enzyne; activity plalWs a X¥ey role inksignal transmission in a | arge nunber
of manmalian cells, i udi ng human cells, especially epithelial cells,
cells pf the imune systemand cells of the central and peripheral nervous
systen§ In the case of Warious types of cell, the EGF-induced activation of
the reteptor-associated tyrosine protein kinase (EG--R-TPK) is a pre-

bopul o 1 orFHeTsiE Radaf e & adted B0 dufctolal bnes o Rpenth Bl * ©°
i nhi bi & or siekdwsaryi inprbicted foxen, roxpl reaaitve carbokylihasié desvdtive thereof is esterified

or amidated in an appropriate manner and any protecting groups present are removed,

and, if desired, a compound of formula I obtained in accordance with any one of Processes

a-¢ is converted into its salt, or an obtained salt of a compound of formula I is converted

into the free compound.

The manner in which the above-mentioned process variants are carried out is explained in

detail hereinafter:

General:

The end products of formula I may comprise substituents that can also be used as '
protecting groups in starting materials for the preparation of other end products of
formula I. Within the scope of this text, therefore, unless the context indicates otherwise,
only a readily removable group that is not a constituent of the particular end product of
; formula I desired is referred to as a "protecting group".

 Protecting groups and the manner in which they are introduced and removed are

i described, for example, in "Protective Groups in Organic Chemistry", Plenum Press,
London, New York 1973, and in "Methoden der organischen Chemie", Houben-Weyl, 4th
edition, Vol. 15/1, Georg-Thieme-Verlag, Stuttgart 1974 and in Theodora W. Greene,
"Protective Groups in Organic Synthesis", John Wiley & Sons, New York 1981. A charac-
teristic of protecting groups is that they can be readily removed, that is to say, without
undesired secondary reactions taking place, for example by solvolysis, reduction, photol-
ysis or also under physiological conditions.

Hydroxy-protecting groups are, for example, acyl radicals, such as unsubstituted or
E substituted, for example halogen-substituted, lower alkanoyl, such as 2,2-dichloroacetyl,
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and also trityl or formyl, or orgamc silyl or stannyl radicals, and also readily removable
etherifying groups, such as tert-lower alkyl, for example tert-butyl, 2-oxa- or 2-thia-
aliphatic or -cycloaliphatic hydrocarbon radicals, especially I-lower alkoxy-lower alkyl or
1-lower alkylthio-lower alkyl, for example methoxymethyl, 1-methoxy-ethyl, 1-ethoxy-
ethyl, methylthiomethyl, 1-methylthioethyl or 1-ethylthioethyl, or 2-oxa- or 2-thia-cyclo-
alkyl having 5 or 6 ring atoms, for example tetrahydrofuryl or 2-tetrahydropyranyl or
corresponding thia analogues, and also unsubstituted or substituted 1-phenyl-lower alkyl,
such as unsubstituted or substituted benzyl or diphenylmethyl, suitable substituents of the
phenyl radicals being, for example, halogen, such as chlorine, lower alkoxy, such as

. Bi och 65 75 1992) The conpounds according to t he
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methoxy, and/or nitro.

A protected amino group may, for example, be in the form of a readily cleavable acyl-
amino, arylmethylamino, etherified mercaptoamino, 2-acyl-lower alk-1-en-yl-amino, silyl-
amino or stannylamino group or in the form of an azido group.

In a corresponding acylamino group, acyl is, for example, the acyl radical of an organic
carboxylic acid having, for example, up to 18 carbon atoms, especially of an alkane-
carboxylic acid that is unsubstituted or substituted, for example, by halogen or by aryl, or
of a benzoic acid that is unsubstituted or substituted, for example, by halogen, lower
alkoxy or by nitro, or of a carbonic acid semiester. Such acyl groups are, for example,
lower alkanoyl, such as formyl, acetyl or propionyl, halo-lower alkanoyl, such as 2-halo-
acetyl, especially 2-chloro-, 2-bromo-, 2-iodo-, 2,2,2-trifluoro- or 2,2,2-trichloro-acetyl,
benzoyl that is unsubstituted or substituted, for example, by halogen, lower alkoxy or by
nitro, for example benzoyl, 4-chlorobenzoyl, 4-methoxybenzoy!l or 4-nitrobenzoyl, or
lower alkoxycarbonyl that is branched in the 1-position of the lower alkyl radical or
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suitably substituted in the 1- or 2-position, especially tert-lower alkoxycarbonyl, for
example tert-butoxycarbonyl, arylmethoxycarbonyl having one or two aryl radicals that
are preferably phenyl that is unsubstituted or mono- or poly-substituted, for example, by
lower alkyl, especially tert-lower alkyl, such as tert-butyl, lower alkoxy, such as methoxy,
hydroxy, halogen, for example chlorine, and/or by nitro, such as unsubstituted or subs-
tituted benzyloxycarbonyl, for example 4-nitrobenzyloxycarbonyl, or substituted diphenyl-
methoxycarbonyl, for example benzhydryloxycarbonyl or di(4-methoxyphenyl)methoxy-
carbonyl, aroylmethoxycarbonyl wherein the aroyl group is preferably benzoyl that is
unsubstituted or substituted, for example, by halogen, such as bromine, for example phen-
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Other acyl radicals suitable as amino-protecting groups are also corresponding radicals of
organic phosphoric, phosphonic or phosphinic acids, such as di-lower alkylphosphoryl, for
example dimethylphosphoryl, diethylphosphoryl, di-n-propylphosphory! or diisopropyl-
phosphoryl, dicycloalkylphosphoryl, for example dicyclohexylphosphoryl, unsubstituted
or substituted diphenylphosphoryl, for example diphenylphosphoryl, unsubstituted or
substituted, for example nitro-substituted, di(phenyl-lower alkyl)phosphoryl, for example
dibenzylphosphoryl or di(4-nitrobenzyl)phosphoryl, unsubstituted or substituted phenyl-
oxyphenylphosphonyl, for example phenyloxyphenylphosphonyl, di-lower alkylphos-
phinyl, for example diethylphosphinyl, or unsubstituted or substituted diphenylphosphinyl,
for example diphenylphosphinyl.

In an arylmethylamino group that is a mono-, di- or, especially, tri-arylmethylamino
group, the aryl radicals are especially unsubstituted or substituted phenyl radicals. Such
groups are, for example, benzyl-, diphenylmethyl- and, especially, trityl-amino.

An etherified mercapto group in an amino group protected by such a radical is especially
arylthio or aryl-lower alkylthio wherein aryl is especially phenyl that is unsubstituted or
substituted, for example, by lower alkyl, such as methyl or tert-butyl, lower alkoxy, such
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as methoxy, halogen, such as chlorine, and/or by nitro. A corresponding amino-protecting
group is, for example, 4-nitrophenylthio.

In a 2-acyl-lower alk-1-en-1-yl radical that can be used as an amino-protecting group, acyl
is, for example, the corresponding radical of a lower alkanecarboxylic acid, of a benzoic
acid that is unsubstituted or substituted, for example, by lower alkyl, such as methyl or
tert-butyl, lower alkoxy, such as methoxy, halogen, such as chlorine, and/or by nitro, or
especially of a carbonic acid semiester, such as a carbonic acid lower alkyl semiester.

Corresponding protecting groups are especially 1-lower alkanoyl-prop-1-en-2-yl, for
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as indicated, for example 4-nitro-benzyloxycarbonyl, or diphenylmethoxycarbonyl, or
2-halo-lower alkoxycarbonyl, such as 2,2,2-trichloroethoxycarbonyl, and also trityl or
formyl. The removal of the protecting groups that are not constituents of the desired end
product of formula I is effected in 2 manner known per se, for example by solvolysis,
especially hydrolysis, alcoholysis or acidolysis, or by means of reduction, especially
hydrogénolysis or chemical reduction, as appropriate stepwise or simultaneously.

A protected amino group is freed in a manner known per se and, depending on the nature
of the protecting groups, in various manners, preferably by solvolysis or reduction.
2-halo-lower alkoxycarbonylamino (where appropriate after conversion of a 2-bromo-
lower alkoxycarbonylamino group into a 2-iodo-lower alkoxycarbonylamino group),
aroylmethoxycarbonylamino or 4-nitrobenzyloxycarbonylamino can be cleaved, for
example, by treatment with a suitable chemical reducing agent, such as zinc in the
presence of a suitable carboxylic acid, such as aqueous acetic acid. Aroylmethoxy-
carbonylamino can also be cleaved by treatment with a nucleophilic, preferably salt-
forming reagent, such as sodium thiophenolate, and 4-nitro-benzyloxycarbonylamino also

" by treatment with an alkali metal dithionite, for example sodium dithionite. Unsubstituted
or substituted diphenylmethoxycarbonylamino, tert-lower alkoxycarbonylamino or 2-tri-
substituted silylethoxycarbonylamino can be cleaved by treatment with a suitable acid, for
example formic acid or trifluoroacetic acid, unsubstituted or substituted benzyloxy-
carbonylamino, for example, by hydrogenolysis, that is to say by treatment with hydrogen
in the presence of a suitable hydrogenation catalyst, such as a palladium catalyst, unsub-
stituted or substituted triarylmethylamino or formylamino, for example, by treatment with
an acid, such as a mineral acid, for example hydrochloric acid, or an organic acid, for
example formic, acetic or trifluoroacetic acid, where appropriate in the presence of water,
and an amino group protected by an organic silyl group can be freed, for example, by
hydrolysis or alcoholysis. An amino group protected by 2-haloacetyl, for example
2-chloroacetyl, can be freed by treatment with thiourea in the presence of a base, or with a
thiolate salt, such as an alkali metal thiolate, of the thiourea, and subsequent solvolysis,
such as alcoholysis or hydrolysis, of the resulting condensation product. An amino group
protected by 2-substituted silylethoxycarbonyl can also be converted into the free amino
group by treatment with a hydrofluoric acid salt yielding fluoride anions.
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chem cgl | ri]s Prgéd by acidolysis, for example by treatment with a mineral acid or a strong carboxylic
| acid, for example trifluoroacetic acid. Hydroxy etherified by an organic silyl radical, for
example trimethylsilyl, can also be freed by a hydrofluoric acid salt yielding fluoride
anions, for example tetrabutylammon‘_ium fluoride.

Process a:
Preferably, Rg and Rg are each methyl.

Free functional groups in a compound of formula I, which are advantageously protected
by readily removable protecting groups, are especially amino groups in the radical R, and
the imino group of 1H-indolyl. The imino group can be protected, for example, by benzyl.

Free functional groups in a compound of formula III, which are advantageously protected
by readily removable protecting groups, are especially amino groups, but also hydroxy and
carboxy groups.

A salt of a compound of formula II or III is preferably an acid addition salt, for example a
nitrate or one of the acid addition salts mentioned for the end products of formula I.

The reaction is carried out in a suitable solvent or dispersing agent, for example a suitable
alcohol, such as 2-methoxy-ethanol or a suitable lower alkanol, for example isopropanol
or isobutanol, at a temperature of from room temperature (approximately 20°C) to 150°C,
for example under reflux. Especially when a compound of formula II or especially Il is
used as salt, that salt is converted into the free compound, preferably in situ, by the
addition of a suitable base, such as an alkali metal hydroxide, for example sodium
hydroxide. -

The starting material of formula IT is obtained by reacting a compound of formula VI
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wherein R, is as defined above, functional groups present therein being, if necessary, in
protected form, or a salt of such a compound with a compound of formula VII

OR1° R8

H—}——N/ (VID
\ : ’

OR,; Ro

wherein R;q and R;, are each lower alkyl and the other substituents are as defined above,
analogously to the procedure described in the European Patent Application having the
publication number 233 461. Typical representatives of a compound of formula VII are
N,N-dimethylformamide dimethylacetal and N,N-dimethylformamide diethylacetal. The
reaction is effected while heating the reactants of formulae VI and VII, for example for

1-24 hours, in the absence or, if necessary, in the presence of a solvent, at a temperature of

approximately from 50°C to 150°C, for example at approximately 110°C.

Alternatively, the starting material of formula II can also be obtained by reacting a
compound of formula VI with formic acid ethyl ester of the formula
H—C(=0)-O—CH2—CH3 and reacting the resulting product with an amine of the formula
H-N(Rg)-Ro wherein the substituents are as defined above.

The starting material of formula III is obtained in the form of an acid addition salt by
reacting an aniline derivative of formula VII

R
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effected in a suitable solvent or dispersing agent, for example a suitable aicohol, for
example a suitable lower alkanol, such as ethanol, for example
«) in the presence of equimolar amounts of the salt-forming acid, for example nitric acid,

or
p) in the presence of a clear, for example 60%, excess of a mineral acid, such as hydro-

~ chloric acid, an ammonium salt of the desired salt-forming acid, for example ammonium

nitrate, being added when the reaction is complete,
at a temperature of from room temperature to 150°C, for example under reflux.

Process b:
A leaving group Y in a compound of formula IV is reactive esterified hydroxy, for

example hydroxy esterified by a strong inorganic or organic acid, such as by a mineral
acid, for example a hydrohalic acid, such as hydrochloric, hydrobromic or hydriodic acid,
also sulfuric acid or a sulfuryl halide, for example sulfuryl fluoride, or by a strong organic
sulfonic acid, such as a lower alkanesulfonic acid that is unsubstituted or substituted, for
example, by halogen, such as fluorine, or an aromatic sulfonic acid, for example a
benzenesulfonic acid that is unsubstituted or substituted by lower alkyl, such as methyl,
halogen, such as bromine, and/or by nitro, for example a methanesulfonic, trifiuoro-
methanesulfonic or p-toluenesulfonic acid. Y is preferably halogen, such as, especially,
chlorine.

The reaction is preferably carried out in the presence of an excess of the amine of formula
V, which can, where appropriate, also be used as solvent, and, if necessary, in the presence
of an inert solvent, such as dimethyl sulfoxide, at a temperature of from room temperature
to +150°C, for example at 100°C.

The starting material of formula IV can be prepared, for example, analogously to Process
a. For example, first 4-acetyl-pyridine can be oxidised with m-chloro-perbenzoic acid in a
suitable solvent, such as methylene chloride, for example under reflux, to 4-acetyl-
pyridine N-oxide. 4-acetyl-pyridine N-oxide is then converted with phosphorus oxy-

. chloride in a suitable inert solvent, such as toluene, for example at approximately 100°C,

into 4-acetyl-2-chloro-pyridine. The 4-acetyl-2-chloro-pyridine obtained is then reacted
with a compound of formula VII shown in Process a to give a compound analogous to
formula II shown above under Process a wherein R, is chlorine. The compound so
obtained is then reacted analogously to Process a with a compound of formula III to form
the starting material of formula IV.
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atively, it is possible to use phosphorus oxychloride together with a suitable amine, such
as diisopropylamine in a suitable solvent, for example a chlorinated hydrocarbon, such as
chloroform, at approximately room temperature. Another possibility is to use phosphorus
oxychloride in a suitable solvent, such as chloroform, toluene or xylene, at elevated
temperature, for example under reflux.

Process c:
Free functional groups in the radical R, of a compound of formula IX, which are advant-

ageously protected by readily removable protecting groups, are especially carboxy groups,
but also amino groups.

A reactive derivative of a compound of formula IX is especially a reactive (activated)
ester, a reactive anhydride or a reactive cyclic amide.

Reactive (activated) esters of an acid of formula IX are especially esters unsaturated at the
linking carbon atom of the esterifyiné radical, for example of the vinyl ester type, such as
vinyl esters themselves (which can be obtained, for example, by transesterifying a corres-
ponding ester with vinyl acetate; activated vinyl ester method), carbamoyl vinyl esters
(which can be obtained, for example, by treating the corresponding acid with an
isoxazolium reagent; 1,2-oxazolium or Woodward method), or 1-lower alkoxyvinyl esters
{which can be obtained, for example, by treating the corresponding acid with a lower
alkoxyacetylene; ethoxyacetylene method), or esters of the amidino type, such as N,N’-
di-substituted amidino esters (which can be obtained, for example, by treating the corres-
ponding acid with a suitable N,N’-di-substituted carbodiimide, for example N,N’-dicyclo-
hexylcarbodiimide; carbodiimide method), or N,N-di-substituted amidino esters (which
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can be obtained, for example, by treating the corrésponding acid with an N,N-di-substi-
tuted cyanamide; cyanamide method), suitable aryl esters, especially phenyl esters
suitably substituted by electron-attracting substituents (which can be obtained, for
example, by treating the corresponding acid with a suitably substituted phenol, for
example 4-nitrophenol, 4-methylsulfonyl-phenol, 2,4,5-trichlorophenol, 2,3,4,5,6-penta-
chlorophenol or 4-phenyldiazophenol, in the presence of a condensation agent, such as
N,N’-dicyclohexylcarbodiimide; activated aryl esters method), cyanomethyl esters (which
can be obtained, for example, by treating the corresponding acid with chloroacetonitrile in
the presence of a base; cyanomethyl esters method), thio esters, especially unsubstituted or
substituted, for example nitro-substituted, phenylthio esters (which can be obtained, for
example, by treating the corresponding acid with unsubstituted or substituted, for example
nitro-substituted, thiophenols, inter alia by the anhydride or carbodiimide method;
activated thiol esters method), amino or amido esters (which can be obtained, for example,
by treating the corresponding acid with an N-hydroxy-amino or N-hydroxy-amido
compound, for example N-hydroxy-succinimide, N-hydroxy-piperidine, N-hydroxy-
phthalimide or 1-hydroxy-benzotriazole, for example by the anhydride or carbodiimide
method; activated N-hydroxy esters method) or silyl esters (which can be obtained, for
example, by treating the corresponding acid with a silylating agent, for example hexa-
methyldisilazane, and which react readily with hydroxy groups but not with amino

groups).

Anhydrides of an acid of formula IX may be symmetric or preferably mixed anhydrides of
those acids, for example anhydrides with inorganic acids, such as acid halides, especially
acid chlorides (which can be obtained, for example, by treating the corresponding acid
with thionyl chloride, phosphorus pentachloride or oxalyl chloride; acid chloride method),
azides (which can be obtained, for example, from a corresponding acid ester by way of the
corresponding hydrazide and treatment thereof with nitrous acid; azide method),
anhydrides with carbonic acid semi-derivatives, such as with corresponding esters, for
example carbonic acid lower alkyl semiesters (which can be obtained, for example, by
treating the corresponding acid with haloformic acid lower alkyl esters, such as chloro-
formic acid lower alkyl esters, or with a 1-lower alkoxycarbonyl-2-lower alkoxy-1,2-
dihydroquinoline, for example 1-lower alkoxycarbonyl-2-ethoxy-1,2-dihydroquinoline;
mixed O-alkylcarbonic acid anhydrides method), or anhydrides with dihalogenated,
especially dichlorinated, phosphoric acid (which can be obtained, for example, by treating
the corresponding acid with phosphorus oxychloride; phosphorus oxychloride method), or
anhydrides with organic acids, such as mixed anhydrides with organic carboxylic acids
(which can be obtained, for example, by treating the corresponding acid with an unsubstit-



A preferred group conprises conpounds of formula | vx/ner

hydr ogen, hal ogen, |ower al koxy or lower alkyl, Ris a)i am no Iowe

al kyl )§ car banoyl, b) N (hydroxy-Iower alkyl)-carbanoyl, I c) mds@ en]%j

pi perainyl that is unsubstituted or substituted by am no I ced
nor phd i nyl, or f) lower alkylamno that s substitute

hydr oxy- | ower al kyl am no, imd- azolyl, &@anl dyl, am no I ovver

al kandyl am no, | ower al kyl am no-car bonyl am no, am di no, car boxy, I ower

al koxygcar bonyl , carbanmoyl, N hydroxy-carbanoyl, hydroxy, dihydroxy-
phosphpryl oxy or by a rad| cal of the fornula H[err N-CH( R) - C(=0O) - NH-

wher eifh R jisd by sutsstianted loweerlkane- etphenylatkane-catbonplioatid hglide, éerrdxample a
radi ceg of the,f al kyl ,
or s thai coersiacPiEHR onlihlde! by HORIELRRIScelirs e%‘%“ e ke, o
or 3 ghd R{;abogyhc@cm/mhy@dewmdbw Vith gEgepicsu fogiccact cancheqbiygped, A

P %r%fc Ele%?%a&ig@{sdlﬁ @ﬁcrp&rmmﬁmem fsaf wu@ o tﬁl'iri'g Riewith i S
hydro S aY\ée a{lax - car (nhé/ 8xy | ower
al kyl )} cara)a\rmgb e orgamc sulfonic acxd halide, such as a lower a ane- or ary ~-sulfonic aci
- chloride, for example methane- or p-toluene-sulfonic acid chloride; mixed sulfonic acid
anhydrides method) and symmetric anhydrides (which can be obtained, for example, by
condensing the corresponding acid in the presence of a carbodiimide or 1-diethylamino-
propyne; symmetric anhydrides method).

Suitable cyclic amides are especially amides having five-membered diazacycles of
aromatic character, such as amides with imidazoles, for example imidazole (which can be
obtained, for example, by treating the corresponding acid with N,N’-carbonyldiimidazole;
imidazolide method), or pyrazoles, for example 3,5-dimethylpyrazole (which can be
obtained, for example, by way of the acid hydrazide by treatment with acetylacetone;
pyrazolide method).

Derivatives of acids of formula IX that are used as acylating agents can also be formed in
situ. For example, N,N’-di-substituted amidino esters can be formed in situ by reacting a
mixture of the starting material of formula X and the acid used as acylating agent in the
presence of a suitable N,N-di-substituted carbodiimide, for example N,N’-dicyclohexyl-

' carbodiimide. In addition, amino or amido esters of the acids used as acylating agents can
be formed in the presence of the starting material of formula X to be acylated, by reacting
a mixture of the corresponding acid and amino starting materials in the presence of an
N,N’-di-substituted carbodiimide, for example N,N'-dicyclohexylcarbodiimide, and of an

. N-hydroxy-amine or N-hydroxy-amide, for example N-hydroxysuccinimide, where

appropriate in the presence of a suitable base, for example 4-dimethylaminopyridine.

The reaction is preferably carried out by reacting a reactive carboxylic acid derivative of a
compound of formula IX with a compound of formula X, the amino group participating in
the reaction being in protected form. In a preferred form of the reaction, a solution of the
starting material of formula IX in dimethylformamide is stirred together with N-ethyl-
N’-(3-dimethylaminopropyl)-carbodiimide hydrochloride and N-hydroxysuccinimide for a
few hours at room temperature, and the reaction mixture so obtained is then added
dropwise to a solution of the amine of formula X in dimethylformamide.

The reaction can be carried out in a manner known per se, the reaction conditions

ii



c) hydrazino or d) lower alkylanmino that is substituted by imdazolyl,
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. di hydr oxyphosphoryl oxy or by a radical of
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am no, |ower al kanoyl - am no, |ower alkyla

been activated, generally in the presence ofa 2urirt%le solvent or diluent or a mixture
thereof, and, if necessary, in the presence of a condensation agent which, for example
when the carboxy group participating in the reaction is in the form of an anhydride, may
also be an acid-binding agent, with cooling or heating, for example in a temperature range
of from approximately -30°C to approximately +150°C, especially approximately from
0°C to +100°C, preferably from room temperature (approximately +20°C) to +70°C, in an
open or closed reaction vessel and/or in the atmosphere of an inert gas, for example
nitrogen. Customary condensation agents are, for example, carbodiimides, for example
N,N’-diethyl-, N,N’-dipropyl-, N,N’-dicyclohexyl- or N-ethyl-N’-(3-dimethylamino-
propyl)-carbodiimide, suitable carbonyl compounds, for example carbonyldiimidazole, or
1,2-oxazolium compounds, for example 2-ethyl-5-phenyl-1,2-oxazolium-3’-sulfonate and
2-tert-butyl-S-methyl-isoxazolium perchlorate, or a suitable acylamino compound, for
example 2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline. Customary acid-binding
condensation agents are, for example, alkali metal carbonates or hydrogen carbonates, for
example sodium or potassium carbonate or hydrogen carbonate (customarily together with
a sulfate), or organic bases, such as customarily pyridine or sterically hindered tri-lower
alkylamines, for example N,N-diisopropyl-N-ethylamine.

The starting material of formula IX is obtained, for example, by hydrolysis of the corres-
ponding 3-cyano-pyridyl compound. The hydrolysis of cyano to carboxy is carried outin a
suitable solvent, such as an alcohol, such as ethanol, for example in the presence of a
suitable base, such as aqueous sodium hydroxide solution, at temperatures of from room
temperature to +150°C, for example at 60°C. The 3-cyano-pyridyl compound is obtained
from the corresponding N-oxido-pyridyl compound. For that purpose, the N-oxido group
is first converted into a leaving group, for example by reaction with a suitable reactive
carboxylic acid derivative or sulfonic acid derivative, for example with a suitable lower
alkanoic acid chloride, lower alkanoic acid anhydride, such as acetic anhydride, N,N-di-
methyl-carbamoyl chloride, toluenesulfonyl chloride, methanesulfonyl chloride or tri-
fluoromethanesulfonyl chloride. The cyano group is then introduced with a suitable
nucleophile which acts in the ortho-position with respect to the pyridine nitrogen. A
nucleophile that introduces cyano is, for example, a suitable silyl cyanide, such as tri-
lower alkyl-silyl cyanide, for example trimethylsilyl cyanide. The introduction of cyano is
carried out in a suitable solvent, such as acetonitrile, at temperatures of approximately
from 0°C to 150°C, preferably approximately from room iemperature to 100°C.

The N-oxido-pyridyl compound is obtained by oxidising a corresponding pyridyl
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hydr azi no, 2 hydr oxy-propylamno or linear CJerr]-Cferr]alkylam no that is
substituted in the [err]-position by morpholinyl, [err]-hydroxy-Iower
al kyl agri no, i m dazolyl, guanidyl, am no, |ower al kanoyl am no, am di no,
carboxy, |ower al koxycarbonyl, carbanoyl, N hydroxy- carbanmoyl, hydroxy or
by di hydr oxyphosphoryl oxy, and Rl err] iszg:hl orine, trifluoronet hyI
carboxlfy, a radical of the fornmula -CJerr|R err] wherein R érr] is
Cerr]fCerr]alkyl, or a radical of the formula
- -C(=0 NH-(CH[err])[err] Rlerr] wherein nis 2 or 3 and R[err] I s hydroxy,
am no pr i mdazol fs th of . Preferr S tally
~ conpoufds @rnproepﬁﬁ‘rlﬁl Whgeqxﬁ 1808 AB¢h §“°ﬁ>i’a Ia&agﬁble %é‘g qrgxa.r%pf
N-([er ] algiaste petbenzoiCheidy $m:hla;sIe;peccmilyarmmqro-perbenzoxc ac1d in an inert solvent,
N-([erg hydr (0074 hydr azi no,
2- hydr a xy-SFBBY %ﬁ%yﬁé{e]é:}ﬂrﬁ%éar rrn?éf err] aI kyl ami noﬁh&t—#s—subst_i_LuLed_
in theg [err] position by im dazol yI guani dyl, am no, W;‘ kanoyl am no,
am di np, ge%g | ower al koxycar bonyl car bam)yl N- hydr pis ! Replaced
hydr ox I hydr oxyphosphor -yl ox and R err] is chlor :
trifl urommdxawaeugmamopﬁl&te FoceS\EE*pecr ally preferr ds
frul a | wherein Rerr] is hydrogen, chlorine, methyl or nethoxy,
Rlerr]gis N-([err]-amno-Clerr]-Clerr]alkyl)-carbanoyl, '
N-([er§]-mBraeedk§- C{err]-J err]al kyl) - car banoyl ,
Process e is carried out analogously to Process ¢. For example, a compound of formula XI

can be esterified in the presence of a strong acid, such as concentrated sulfuric acid, the
jatter acting simultaneously as an agent binding the elements of water, with the desired
alcohol R3-OH, which may serve simultaneously as solvent. Alternatively, a reactive
carboxylic acid derivative of a compound of formula X1, for example a suitable ester, such
as a methyl ester, can be amidated with an amine of the formula H,N-(CH,),-R4* or

H,N-(CHp),-N(R3)-Ry.

Acid addition salts of compounds of formula I are obtained in customary manner, for
example by treatment with an acid or a suitable anion exchange reagent.

Acid addition salts can be converted in customary manner into the free compounds, for
example by treatment with a suitable basic agent.

Mixtures of isomers can be separated into the individual isomers in a manner known per
se, for example by fractional crystallisation, chromatography, etc..

The processes described above, including the processes for removing protecting groups
and the additional process measures are, unless otherwise indicated, carried out in a
manner known per se, for example in the presence or absence of preferably inert solvents
or diluents, if necessary in the presence of condensation agents or catalysts, at reduced or
E elevated temperature, for example in a temperature range of from approximately -20°C to
approximately 150°C, especially from approximately 0°C to approximately +70°C,
preferably from approximately +10°C to approximately +50°C, principally at room
temperature, in a suitable vessel and, if necessary, in an inert gas atmosphere, for example
a nitrogen atmosphere.

YRR SR R Y

Taking into account all the substituents in the molecule, if necessary, for example if
readily hydrolysable radicals are present, especially mild rcaction conditions are to be



hydrazi no, 2-hydroxy-propylamno or linear (Jerr]-Cerr]alkylamno that is
substituted in the [err]-position by 4-norpholinyl,

dr oxy-et hyl am no, 1H i m dazol-1-yl, 1Him dazol-4-yl, guanidyl,
cetyl am no, am dino, carboxy, ethoxycarbonyl, carbanoyl, N hydroxy-
|, hydroxy or dihydroxyphosphorylfqxy, and R[err] I's chlorine,

onet hyl , carboxy, a radical of the fornmula -CJerr]Rerr] wherein
'S mathyl or a radical of the fornula

H-(CH[err])[err] Rlerr] wherein n'is 2 or 3 and Rl err] is hydroxy,

1H i m dazol - and. the salts hﬁr eoJ.. . .
Nhs&HEEh as short reé.ctmn times, the use of mild acidic or basic agents in loyy¢opcen-

es peC: Iy :%1 B%&dleﬂoﬁugmdﬂaa?s;mmougnfoﬁsmdb;e d:ataizsts,rso}?@ts, mmﬂwatured
Ex ’ t ts t
anp ce om\q?xﬁgg d%nrp%es%rec%nﬂ}ﬂo%s an e salts ereof are prepare in

accord

The invention relates also to those forms of the process in which a compound obtainable
as intermediate at any stage of the process is used as starting material and the remaining
process steps are carried out or the process is discontinued at any stage or a starting
material is formed under the reaction conditions or is used in the form of a reactive deriva-
tive or salt. The starting materials used are preferably those which, according to the
process, result in the compounds described above as being especially valuable.

The invention relates preferably to processes for the preparation of a compound of

formula Ia
@
/k _ |
Nl Ny r;: R, )
_Z H
R, —_—
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a) N-(amino-lower alkyl)-carbamoyl,

b) N-(hydroxy-lower alkyi)-carbamoyl,

¢) hydrazino,

d) cyclohexyl-amino that is unsubstituted or substituted by amino, or

e) lower alkylamino that is substituted by cyano, imidazolyl, guanidyl, amino, lower
alkanoylamino, lower alkylamino-carbonylamino, amidino, di-lower alkylamino-cyclo-
hexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower
alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl, formylpiper-
azinyl, 'prolylamido or by a radical of the formula H,N-CH(R)-C(=0)-NH- wherein R is
hydrogeh, C,-C,alkyl, benzyl, hydroxymethyl, 1-hydroxy-ethyl, mercaptomethyl,
2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4-hydroxy-phenyl-methyl,
carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl, 2-carboxy-ethyl, 4-amino-butyl,
3-guanidyl-propyl or R is 1H-imidazol-4-yl-methyl, and

R, is C;-Cqalkyl, C;-Cjalkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy,



processes known per se. The process according.to the invention for the
preparation of an N-phenyl -2-pyrim di neam ne derivative of formula I is
effectell as follows: a) a conpound of formula Il [err] wherein
Rlerr] nd Rl err] are each independently of the other |ower alkyl and
Rlerr] §s as defined above, functional gsQups present I n a conpound of
formul agll, with the exception of the groups participating in the reaction,
being, §f necessary, in protected form or a salt of such a conpound is
reactedgwi th a conmpound of formula Il [err]

phenyl, amino, mono(C;-Csalkyhamino, di(C,-Calkyl)amino, C,-Calkanoyl, propen-
yloxy, carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, sulfanilamido, N,N-
di(C,-CalkyD)sulfanilamido, N-methyl-piperazinyl, piperidinyl, 1H-imidazol-1-yl, 1H-
triazol-1-yl, 1H-benzimidazol-2-yl, 1-naphthyl, cyclopentyl, 3,4-dimethyl-benzyl or a
radical of one of the formulae: _

-CO,R3, -NH-C(=0)-R3, -N(R3)-C(=0)-Ry, -O-(CH,),-N(R3)-Ry,
-C(=0)-NH-(CHy)y-N(R3)-R,, -CH(CHj3)-NH-CHO, -C(CH;)=N-OH,
-C(CHj3)=N-O-CHj, -C(CHj3)-NH,, -NH-CH,-C(=0)-N(R3)-R4,

—N N , “(CHy)yRg, -X-(CH)yrRg and
_/ —Qﬂs DR X(CH)uRs
/\ '

i -X‘CHz'C(=0) - N . N - R7
N/

 wherein R; and R, are each independently of the other C;-Caalkyl, X is oxygen Or sulfur,
; mis 1,2 or 3, nis 2 or 3, Ry is hydrogen, C,-Cjalkyl, C;-Czalkoxy, chlorine, bromine,
jodine or trifluoromethyl, Rq is 1H-imidazol-1-yl or morpholinyl, and Ry is C;-Caalkyl or
" is phenyl that is unsubstituted or mono-substituted by C;-Csalkyl, halogen or by trifluoro-
methyl,
or a salt thereof, wherein
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a) a compound of formula II . j| I"ll I
A~ C(=0)-CH=CH-N(Rg)-Rg |
Na | (I,
R1

wherein Rg and Ry are each independently of the other lower alkyl and R, is as defined

 above, functional groups present in a compound of formula II, with the exception of the
groups participating in the reaction, being, if necessary, in protected form, or a salt of such
a compound is reacted with a compound of formula IIla




wherein R err] and R err] are as defined above, functional groups present
in a conmpound of formula |11, with the exception of the guani dino group
participating in the reaction, being, if necessary, in protected form or
with a salt of such a conpound, and any protecting groups present are
renoved, or b) for the preparation of a conpound of fornmula |I wherein

Rl err] has t he above-nentioned nmeanindle), d) or g) and Rlerr] and R err]
each have any one of the above-nentioned neani ngs, a conpound of forrmula IV
REPLACEMENT SHEET : - 15- [err]

NH (Ila),

N

\
NH, H

wherein R, is as defined above, functional groups present in a compound of formula IIla,
with the exception of the guanidino group participating in the reaction, being, if necessary,
in protected form, or with a salt of such a compound, and any protecting groups present
are removed, or

b) for the preparation of a compound of formula Ia wherein R, has any one of the above-
mentioned meanings ¢) to ) and R, has any one of the above-mentioned meanings, a
compound of formula IVa '

~LALL ){ i

wherein Y is a leaving group and R, is as defined above, functional groups present in a
compound of formula I'Va, with the exception of the leaving group participating in the

reaction, being, if necessary, in protected form, or a salt of such a compound is reacted
with an amine of the formula

H,N-R; | V)

wherein R, is amino or unsubstituted or amino-substituted cyclohexyl, or is lower alkyl
that is substituted by cyano, imidazolyl, guanidyl, amino, lower alkanoylamino, lower
alkylamino-carbonylamino, amidino, di-lower alkylamino-cyclohexyl, carboxy, lower
alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower alkoxy, dihydroxy-
phosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl, formylpiperazinyl, prolylamido
or by a radical of the formula H,N-CH(R)-C(=0)-NH- wherein R is hydrogen, C;-C,alkyl,
benzyl, hydroxymethyl, 1-hydroxy-ethyl, mercaptomethyl, 2-methyithio-ethyl, indol-

il



wherein Y is a leaving group and Rlerr] and Rlerr] are as defined above,
functi onal groups-ppesent——rﬂ’sr‘c‘ﬁﬁ’pound of formula IV, with the exception

of the | gaving grou en lgng in the reaction, being, if necessary,
i n protegted forni“‘ uc_h a conpound is reacted with an am ne of
the formjl a R[=err] -32-

(V) wher ei n R[err unsubstituted or am no-substituted

cycl ohexyl , S Iomer aIkyI that i s substituted by norpholinyl,

hydr oxy- ovver aI kyl am no, cyano, i m dazolyl; guanidyl, am no, |ower

al kanoy!| gm no, | ower aI k | am i

al kyl ani §o- G»derﬂbeP enda NP%I 'ﬁgéé’ élh%b% %tpglm% 8&’?@3%@%&1{97{“8%{ oXy-
car banoyg, }fﬁ(} (&ébboxy@mhylaﬂkavbpxyﬁﬂwm-@mymamsnhBfgdamdyl-pmmkoa&milH—
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form, and any protecting groups present are removed, or

¢c) for the preparation of a compound of formula Ia wherein R, is N-(amino-lower alkyl)-
carbamoyl or N-(hydroxy-lower alkyl)-carbamoyl and R, has any one of the above-
mentioned meanings, a carboxylic acid of formula IXa

\\/k

l Rz (IXa),
N A

COCH

wherein R, has any one of the above-mentioned meanings, or a reactive-acid derivative
thereof is reacted with an amine of formula X

wherein R;3 is amino-lower alkyl or hydroxy-lower alkyl, the amino or hydroxy group
being, if necessary, in protected form, and any protecting groups present are removed,

and, if desired, a compound of formula I obtained in accordance with any one of Processes
a-c is converted into its salt or an obtained salt of a compound of formula I is converted
into the free compound.

The present invention relates also to novel starting materials and/dr intermediates and to
processes for the preparation thereof. The starting materials used and the reaction
conditions chosen are preferably such that the compounds described in this Application as
being especially preferred are obtained.

The invention relates also to a method of treating warm-blooded animals suffering from a
tumour disease, which method comprises administering to warm-blooded animals
requiring such treatment an amount that is effective in inhibiting tumours of a compound
of formula I or of a pharmaceutically acceptable salt thereof. The invention relates also to
the use of a compound of formula I or of a pharmaceutically acceptable salt thereof in the
inhibition of protein kinase C in warm-blooded animals or in the preparation of pharma-

il



Herr] NCHR) - C(=0 - NH wherein Ris hydrogen, Cerr]-(err]al kyl, benzyl,
hydr oxyget hyl , 1- hydroxy-ethyl, nercaptonethyl, 2-nethylthio-ethyl,
[ 3| - met I‘ry“l'—-ph‘eh‘yr"nﬁf‘h—ﬂ——4 hydr-oxy- phenyl - et hyl ,

car bani - nmet hyl Thie SRR BTN Refic ayl car boxy-met hyl , 2- carboxy-ethyl,

4- am negggbut yl , l %all-l-lmdazol 4-yl| - met hyl ,
functi¢{al groups “m rr] beiTig, if necessary, in protected form
and anygprotecti njm t are renoved, or c¢) for the preparation
of a cqEpound of formula | wherein Rerr] is N—(arrinolovver al kyl) -

car ban
have g
| X

or N-(hydroxy-|ower_ al k\é'@ car banoyl and and, Rl err] each
gﬁ@cﬁbtomﬂ@ﬁlﬁ%f@f Beenin; the therapsutic Hgatmest phthg ;nan@raen dedyor mul a

pcpeﬂdmg on the species, age, individual condition, mode of ddministration and the
;cular clinical picture, effective doses, for example daily doses of approximately.
1-1000 mg, especially 50-500 mg, are administered to a warm-blooded animal of approx-

The invention relates also to pharmacéutical compositions comprising an effective
amount, especially an amount effective in the prophylaxis or treatment of one of the
above-mentioned disorders, of the active ingredient together with pharmaceutically
acceptable carriers that are suitable for topical, enteral, for example oral or rectal, or
parenteral administration and that may be inorganic or organic, solid or liquid. There are
used for oral administration especially tablets or gelatin capsules that comprise the active
ingredient together with diluents, for example lactose, dextrose, sucrose, mannitol,
sorbitol, cellulose and/or glycerol, and/or lubricants, for example silica, talc, stearic acid
or salts thereof, such as magnesium or calcium stearate, and/or polyethylene glycol.
Tablets may also comprise binders, for example magnesium aluminium silicate, starches,
such as corn, wheat or rice starch, gelatin, methylcellulose, sodium carboxymethyl-
cellulose and/or polyvinylpyrrolidone, and, if desired, disintegrators, for example starches,
agar, alginic acid or a salt thereof, such as sodium alginate, and/or effervescent mixtures,
or adsorbents, dyes, flavourings and sweeteners. It is also possible to use the pharma-
cologically active compounds of the present invention in the form of parenterally adminis-
trable compositions or in the form of infusion solutions. Such solutions are preferably
isotonic aqueous solutions or suspensions which, for example in the case of lyophilised
compositions that comprise the active ingredient alone or together with a carrier, for
example mannitol, can be made up prior to use. The pharmaceutical compositions may be
sterilised and/or may comprise excipients, for example preservatives, stabilisers, wetting
agents and/or emulsifiers, solubilisers, salts for regulating the osmotic pressure and/or
buffers. The present pharmaceutical compositions, which may, if desired, comprise other
pharmacologically active substances, such as antibiotics, are prepared in a manner known
per se, for example by means of conventional mi:ting, granulating, confectioning,
dissolving or lyophilising processes, and comprise approximately from 1% to 100%,
especially from approximately 1% to approximately 20%, active ingredient(s).

|

The following Examples illustrate the invention without limiting it in any way. The R,
values are determined on silica gel thin-layer plates (Merck, Darmstadt, Germany). The
ratio of the eluants in the eluant mixtures used is indicated in parts by volume (v/v) and

temperatures are indicated in degrees Celsius.
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[err] wherein R err] and R err] each have any one of the

above- nenti oned neani ngs, functional groups present in Rerr] being, if
necesgary, in protected form or a reactive acid derivative thereof is
reactd with an amne of formula X Herr]NR err]

(X, wherein R err] is am no-I| ower al%g or hydroxy-|ower alkyl, the
am no} or hydroxy group being, if necessa4y in protected form and any
‘prot egti ng groups present are renoved, or d) for the preparation of a
compolind of formula I wherein R err] i s nor pholinyl, or is piper- azinyl
that |s unsubstituted or substituted by am no-Ilower alkyl and R err] and
Rl err{ each have

Abbreviations:
Abbreviations:
conc.: concentrated

+ high vacuum
HV: hig This Sheet Has Been Re

[ i

h: hour(s)

The abbreviations in respect of NMR spectra have the following meanings:
br: broad

d: doublet

H: hydrogen

m: multiplet

s: singlet

. Example 1: 50 mg (0.143 mmol) of N-(3-trifluoromethyl-phenyl)-4-(2-chloro-4-pyridyl)-
2-pyrimidineamine are stirred for 44 h at 100° in 1 ml of 3-amino-1-propanol. Concen-
tration by evaporation and chromatography (methylene chloride:methanol = 9:1) give
N-(3-trifluoromethyl-phenyl)-4-[2-(3-hydroxy-propyl-amino)-4-pyridyl]-2-pyrimidine-
amine; R=0.1 (methylene chloride:methanol = 95:5), FAB-MS: 390, m.p. 158-163°.

The starting material is obtained in the following manner:

-Stage 1.1: 24.61 g (177.62 mmol) of 2-chloro-4-cyano-pyridine are placed in 1.25 litres of
diethyl ether under nitrogen, and 120 ml (22% in tetrahydrofuran, 353 mmol) of methyl-
magnesium chloride are added. The red suspension is stirred for 40 h at RT, poured onto
1.25 litres of ice/water and 250 ml of 6N HCI and stirred for 14 h at RT. Extraction with
diethyl ether and methylene chloride, drying with MgSO, and concentration give 4-
acetyl-2-chloro-pyridine; R=0.5 (methylene chloride:methanol = 9:1).

Alternatively, 4-acetyl-2-chloro-pyridine can be obtained in the following manner:

5.0 g (36.5 mmol) of 4-acetyl-pyridine N-oxide and 6.64 ml (73 mmol) of phosphorus
oxychloride are stirred in 50 ml of toluene for 2 h at 100°. The reaction mixture is stirred
at 50° into 500 ml of 10N sodium hydroxide solution, extracted with ethyl acetate and
treated with Tonsil (Fluka; bentonite - colloidal aqueous aluminium silicate). Concen-
tration and crystallisation (diethyl ether/n-hexane) give 4-acetyl-2-chloro-pyridine;



any one of the above-nentioned neani ngs, a conpound of formula IV [err]
wherein Y is a leaving group and Rlerr] and R err] are as defined above,
functli onal groups present in a conpound of formula IV, with the exception
of t | eaving group partic- ipating in the reaction, being, if necessary,
in pgotected form or a salt of such a gonpound is reacted w th nmorpholine,
or wth piperazine that is unsubstituted”or substituted by am no-I| ower

al kylg, and any protecting groups present are renoved, or e) for the
prepgration of a conmpound of forrmula | wherein Rerr] is -CJerr]Rerr],

-C(=@) - NH- (CH -
-g((: )-N%E@H[ﬁg%ﬂ]-‘%%iiiﬁ%&}f;-merr], wherein the synbols and subs-

titugnts are each as defined above, a carboxylic acid of formula Xl

The 4-acetyl-pyridine N-oxide used is prepared in the following manner:

'1 11.0 m1 (100 mmol) of 4-acetyl-pyridine and 31.3 g (100 mmol) of 55% m-chloro-
benzoic acid are boiled under RF for 16 h in 200 ml of methylene chloride. Precip-

jtation with 200 ml of diethyl ether gives 4-acetyl-pyridine N-oxide; m.p. 132-133°.

ey

Stage 1.2: 16.2 g (104.2 mmol) of 4-acetyl-2-chloro-pyridine are stirred at 110° with

116 ml of dimethylformamide diethylacetal for 1 h. Cooling to 0°, filtering and drying at
- 60° under HV give 3-dimethylamino-1-(2-chloro-4-pyridyl)-2-propen-1-one; H-NMR

t; (dimethyl sulfoxide): 2.98 (3H.,s), 3.2 (3H,s), 5.9 (1H,d), 7.8 3H,m), 8.5 (1H,d).

Stage 1.3: 6.3 g (150 mmol) of cyanamide (50% in water) are added to a suspension of
16.1 g (100 mmol) of 3-trifluoromethyl-aniline in 35 ml of ethanol. 7.0 ml of nitric acid
(65%, 0.1 mol) are then added to the brown solution and the reaction mixture is heated for
20 h under RF. It is then cooled to 0° and filtered, and the material retained on the filter is
washed with ethanol and dried at 60° under HV to give 3-trifluoromethyl-phenyl-
guanidine nitrate; IH-NMR (dimethy! sulfoxide): 7.6 (7H,m), 9.9 (1H,br,s).

Stage 1.4: 150 mg (0.71 mmol) of 3-dimethylamino-1-(2-chloro-4-pyridyl)-2-propen-
1-one are suspended in 1.5 ml of 2-propanol. 190 mg (0.712 mmol) of 3-trifluoromethyl-
phenyl-guanidine nitrate and 31 mg (0.783 mmol) of sodium hydroxide are added and the
reaction mixture is stirred for 18 h under RF. It is then cooled to RT and filtered, and the
material retained on the filter is washed with 2-propanol and water and dried at S0° under
HV to give N-(3-trifluoromethyl-phenyl)-4-(2-chloro-4-pyridyl)-2-pyrimidineamine;
m.p. 169-171°, R=0.67 (methylene chloride:methanol = 95:5), FAB-MS: 351 (M*+H).

Example 2: Analogously to Example 1, there is obtained from 20 mg (0.063 mmol) of
N-(3-chloro-phenyl)-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 1 ml of 3-amino-
1-propanol N-(3-chloro-phenyl)-4-[2-(3-hydroxy-propyl-amino)-4-pyridyl]-2-pyrimidine-
amine; m.p. 144-147°, R=0.12 (methylene chloride:methanol = 95:5), FAB-MS: 356
(M*+H). ’

. This Sheet Has Been Replaced
i

Stage 2.1: Analogously to Stage 1.4, there is obtained from 150 mg (0.7 mmol) of
3-dimethylamino-1-(2-chloro-4-pyridyl)-2-propen-1-one and 165 mg (0.71 mmol) of 3-

The starting material is obtained in the following manner:



[err] wher ein R[err] and. R[err] are as defined above,
al groups present therei n I’JEI ng - |f
: This Sheet Has Been Replaced - = -

R IIIlH%""‘%il

cploro-P phenyl-guanidine nitrate N—(B%hldro-phenyl)_zp(2_-ch'loro_4,pyﬁdyl)“2_pyﬂ midine-
ine; P 196-198° Re=0.7 (methylene chloride:methanol = 95:5).

atively, N—(3—chloro-phenyl)-4-(2-chloro-4-pyndyl)-2-pynm1d1neamme can be
obtained in the following manner _

1008 (32 mmol) of N—(3—chloro¥pheny1)-4—(N-oxido-4wpyn'dyl)-z-pyrimidineamine are
stirred for 24 h in 100 m1 of phosphorus oxychloride at 110°. The reaction mixture is
stirred at 50° into 2N sodium hydroxide solution and extracted with tetrahydrofuran.
Concentration and crystallisation (tetrahydrofuran/ethanol) of the residue give N-(3-
chloro-phenyl)-4-(2-chloro-4-pyridyl)-2-pyrimidineamine; m.p. 196-198°, Rg=0.7
(methylene chloride:methanol = 95:5)_.

-17-
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The N-(3—chloro-phenyl)-4-(N-ox1do-4—pyndyl)-2-pynmxdmeam1ne used is prepared in the

following manner:
. 10 g (35.4 mmol) of N-(3-chloro-phenyl)-4-(4-pyridyl)-2-pyrimidineamine and 11.1 g
(35.4 mmol) of m-chloroperbenzoic acid are stirred for 5 h at RT in 500 ml of methylene
chloride. Concentration and crystallisation (acetic acid) of the residue give N-(3-chloro-
phenyl)-4-(N-oxxdo-4~pyndyl)-z-pynmxdmeamme m.p. 274-275°, R¢=0.6 (methylene

chloride:methanol = 9:1).

Stage 2.2: Analogously to Stagé 1.3, there is obtained from 4.1 ml (0.04 mol) of 3-chloro-
aniline and 3.3 g (0.078 mol) of cyanamide (50% in water) 3-chloro-phenyl-guanidine
nitrate; 'H-NMR (dimethyl sulfoxide): 7.2-7.7 (7H,m), 9.5 (1H,br,s).

Example 3: The following compounds are prepared in a manner analogous to that
described above and by simple conversion reactions, known per se, of the products:

a) N-(3-chloro-phenyl)—4-[i—(Z—’h?droxy—propyl-amino)-4-pyridyl]-2-pyrimidinearnine, :
b) N-(3-chloro-phenyl)-4-[2-(2-carboxy-ethyl-amino)-4-pyridyl}-2-pyrimidineamine,
) N-(3—chloro-phenyl)—4~[2-(2—carbamo§l—et_hyl-amin0)-4—pyridyl]-2-pyrimidineamine,
d) N—(3—ch10ro—phenyl)—4—[2-(ng_thoxycarbonylethylamino)-4—pyridyl]-2—pyrimidineamine,

e) N-(3-trifluoromethyl-phenyl)-4-[2-(2-hydroxy-propyl-amino)-4-pyridyl]-2-pyrimidine-



necessary, in protected form or a reactive carboxylic acid deri vative
thereof is esterified or amdated in an appropriate manner and any ..

protecfi ng groups present are removed, and, if desired, a conpound of
formulfp | obtai nggs des IRAGE. WM th any one of Processes a-e i's converted
into igs salt, or 5 I :l it of a conpound of forrmula I is converted
into the free comm!“E lmﬂmﬁaner in wi’ch the above-nenti oned process

[ |

variargs are carr ained in detail hereinafter: General : The
end prgoducts of formula | may conprise substituents that can al so be used
as prqtecting groups in starting materials for the preparation of other end
produdts ogmimsnmula |I. Wthin the scope of this text, therefore, unless the
context indicates otherwise, only a readily renovable group that is not a
constijtuent of the particular end product of fornula | desired is referred
to as'la " pndﬂéatmﬂgor@mﬁmrphewlbﬂd{e)t@fﬂgrlmwtq@bylmnohémﬁnﬂﬂ-pWMI% t hey
are ihtrodg@%’and renoved are described, for exanple, in "Protective

G oups in gani c Chem stry", Plenum Press, London, New York 1973, and in
"Met hoden der organi schen Chenie", Houben-Wyl, 4th'edition, Vol. 15/1,

Geor g- Thi e g%t&imomiﬁemmﬂrehyngﬂ&-@%hrbma QA aniv6)-Bpyeiagl]-2-pyrixaidine-v e
G oups in ani c Synthesis", John Wley & Sons, New York 1981. A charac-
teristic ofBPotecting groups is that they can be readily renoved, that is

to say, wthout
h) N-(3-trifluvoromethyl-phenyl)-4-{2-(2-ethoxycarbonyl-ethyl-amino)-4-pyridyl]-2-pyrim-
idineamine,
i) N~(3-chloro-phenyl)-4-[2-(2-imidazol- 1-ylethyl-amino)-4-pyridyl}-2-pyrimidineamine,
) N—(3—ch10ro—pheny1)-4—-[_2—(2-acetamido-ethyl-amino)-4-pyridyl]'-2-pyrimidineamine,
k) N-(3-chloro-phenyl)-4-(2-hydrazino-4-pyridyl)-2-pyrimidineamine,

1) N-(3-chloro-phenyl)-4-[2-(2-guanidyl-ethyl-amino)-4-pyridyl}-2-pyrimidineamine,

m) N-(3-chloro-phenyl)-4-[2-{2-(methylamino-carbonylamino)-ethyl-amino } -4-pyridyl}-
2-pyrimidineamine,

n) N-(3-chloro-phenyl)-4-[2-(2-amidino-ethyl-amino)-4-pyridyl}-2-pyrimidineamine,
0) N-(3-chloro-phenyl)-4-[2-(2-glycylamino-ethyl-amino)-4-pyridyl}-2-pyrimidineamine,

p) N-(3-chloro-phenyl)-4»[2-(N-{2-amino-ethyl}-amindcarbonyl)—4—pyridy1]—2—pyrim-
idineamine (see also Example 6),

Q) N-(3-chloro-phenyl)-4~[2-(N—{2-hydroxy-ethyl}-aminocarbonyl)-4—pyridyl]-2-pyrim—
idineamine (see also Example 7),

r) N-(3-chloro-phenyl)-4-[2-(N-{3-amino-prop-1-yl }-aminocarbonyl)-4-pyridyl]-2-pyrim-
idineamine (see also Example 9),

s) N-(3-chloro-phenyl)-4-[2-(N-{3-hydroxy-propyl }-aminocarbonyl)-4-pyridyl}-2-pyrim-
idineamine (see also Example 8),



un!esi red secondary reactions taking place, for exana Sy—

reduction, photol- ysis or also under physi ol ogi cal COHG&&* e

Hydr oxy- protecting groups are, for exanple, acyl radlc ) emmm“
unsubstituted or substituted, for exanpl e hal ogen- subst"lu

al kanoyl , such as 2, 2-di chl oroacetyl,

- 18- or acyl radicals of carbonic aC|a Sem esters, espeC|aIIy
tert-butoxycarbonyl, unsubstituted or substituted benzyl oxycarbonyl, for
exanpl e 4-nitrobenzy|oxycarbony| or di phenyl - net hoxycarbonyl, or

2- hal o- | ower al koxycar bonyl , such as 2,2,2-trichloroethoxycarbonyl, and
also trityl or fornyl, or organic silyl or stannyl radicals, and al so

[ g??l Lﬁt ; W%@oﬁ%ﬁ?ﬁéﬂyi)ﬂ{@{Qf(wm:oﬁylﬁhbﬁ’ﬁoyﬁfeﬂl}hi&hﬁﬁo phip\yhdyﬁm’-pﬁanpl e
mx ineamine,

u) N-(3-chloro-phenyl)-4-[2-{ 3-(N-hydroxy-carbamoyl)-propyl-amino }-4-pyridylj-
2-pyrimidineamine,

v) N-(3-chloro-phenyl)-4-[2-{ 2-(dihydroxy-phosphoryloxy)-ethyl-amino } -4-pyridyl]-2-
pyrimidineamine,

n w) N-(3-chloro-phenyl)-4-[2-{ 3-(dihydroxy-phosphoryloxy)-propyl-amino }-4-pyridyl}-
2-pyrimidineamine,

x) N-(3-trifluoromethyl-phenyl)-4-{2- (2-{N-hydroxy-carhamoyl}-ethyl-ammo)-4-pyn-
dyl]-2-pyrimidineamine,

y) N-(3-trifluoromethyl-phenyl)-4-[2-(3-{ N-hydroxy-carbamoyl }-propyl-amino)-4-pyri-
dyl]-2-pyrimidineamine,

z) N-(3-trifluoromethyl-phenyl)-4-[2-(2-{ dihydroxy-phosphoryl-oxy }-ethyl-amino)-
4-pyridyl]-2-pyrimidineamine and

o za) N-(3-trifluoromethyl-phenyl)-4-[2-(3-{ dihydroxy-phosphoryl-oxy }-propyl-amino)-
4-pyridyl]-2-pyrimidineamine.

Example 4: 20 mg (0.063 mmol) of N-(3-chloro-phenyl)-4-(2-chloro-4-pyridyl)-2-pyrim-
idineamine are stirred for 26 h at 110° with 1 ml of ethylenediamine. Concentration and
chromatography (methylene chloride:methanol:conc. ammonia solution = 80:20:1) give
N-(3-chloro-phenyl)-4-[2-(2-amino-ethyl-amino)-4-pyridyl}-2-pyrimidineamine; R=0.15
(methylene chloride:methanol:conc. ammonia solution = 80:20:1), FAB-MS: 341 (M*+1).

Example 5: Analogously to Example 4, there is obtained from 50 mg (0.157 mmol) of
N-(3-trifluoromethyl-phenyl)-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 1 ml of
ethylenediamine N-(3-trifluoromethyl-phenyl)-4-[2-(2-amino-ethyl-amino)-4-pyridyl]-
2-pyrimidineamine; R=0.15 (methylene chloride:methanol:conc. ammonia solution =
80:20:1), FAB-MS: 375 (M*+H).
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al i phatic or -c;ﬁ‘Garfph-at—i—e—hyeLr—eear bon radicals, especially 1-1ower

al koxy- | ower al kylnngr%eJet r aI kyI t hi o-1 ower al kyI for exanple
met hoxymet hyl , 1- &t hoxy- ethyl, nethylthionethyl,
1- et hyl t hi oet hyI thyI or 2-oxa- or 2-thia-cyclo- alkyl

having 5 or 6 ring npl e tetrahydrofuryl or

2-tetrahydropyranyl or correspondlng thia33nalogues,_and al so unsubstituted
or substituted 1-phenyl-l-ower al kyl, such as unsubstituted or substituted
benzyl or diphenyl nethyl, suitable substituents of the phenyl radicals

bei ng, for exanple, hal ogen, 'such as chlorine, |ower alkoxy, such as

nmet hoxy, arEXample6t 8@mg (A.Zdrmlm:t)tafdi{ﬂ%htmr@phenylmzcﬁmbxf»&gld}d)- hih-t he
et her
AMYIOPFOPY

e capt ogmr no%“‘e%%%@f‘@ o BN Ay X0 TGk AR sbbeiipide i no
group or i @ﬂ 42mg £0.36 mmol) p\f N-hydroxysuocinimide ati dissodved iard mbof
gr oup, aCy'ddnéthl}r'p S‘:ﬁﬁi@in@ stitred £625 hraft“iue%e%acﬁaﬁmﬁ?é fs 18 pfied! ' ¢ ac! d

havi ng, for, exa -car at ons ecl a

car boxyl i c dRePWise Q° %MQ (AOmInesS0 B0 @ﬂ07f7cml ElSmmol) of/
hal ogen or eyylétediamiaé iPD nfl STV Af@?kﬁhih@%r 143h um*rbﬁb irddtiBA nfikture j

substituted, for., ex hal ogen, | ower Qxy .or nitro, or of a
car boni c awm@@ §3 ang expAC “’élr‘@‘ ?’anlé’fa‘f%ﬂe The grgapichasisy | |
such as f ordried (smlimmshlfme) mcbcnmemlratednat stallisetiorbfrismisopropAet/Bthatiolc hydro-

Z‘Cit RTRR %Ceévﬁ?hﬁé%vﬁ»@#ﬁr”ﬂ@t%ﬂg32@%9@@%%& o, f or
l e, b;pynéyﬂg‘kpynmwmarmn« bydrochlotide;mip $61-163°, BABMS: 369 (MYHH).

or obenzoyl, 4-nethoxybenzoyl or 4-nitrobenzoyl, or

The starting material is obtained in the following manner:

Stage 6.1: 50 mg (0.16 mmol) of N-(3-chloro-phenyl)-4-(2-cyano-4-pyridyl)-2-pyrim-
idineamine are stirred in 5 ml of ethanol and 5 ml of 2N sodium hydroxide solution for 2 h
at 60°. After cooling to RT and filtering, the material retained on the filter is washed with
ethanol/water (9:1) and dried at 50° under HV to give the sodium salt of N-(3-chloro-

* phenyl)-4-(2-carboxy-4-pyridyl)-2-pyrimidineamine; m.p. >250°, Rf='<0.1 (methylene
chloride:methanol = 9:1).

. Example 7: Analogously to Example 6, there is obtained from 100 mg (0.3 mmol) of
__ N-[3-chloro-phenyl]-4-(2-carboxy-4-pyridyl)-2-pyn’midineamine, 88.5 mg (0.46 mmol) of
a N-ethyl-N’-(3-dimethylaminopropyl)-carbodiimide hydrochloride, 53 mg (0.46 mmol) of
N-hydroxysuccinimide and 0.9 ml (14 mmol) of ethanolamine N-[3-chloro-phenyl]-4-[2-
(N-{2-hydroxy-ethyl }-aminocarbonyl)-4-pyridyl]-2-pyrimidineamine; m.p. 206°,
FAB-MS: 370 (M*+H).

Example 8: Analogously to Example 6, there is obtained from 80 mg (0.24 mmol) of
N-[3-chloro-phenyl]-4-(2-carboxy-4-pyridyl)-2-pyrimidineamine, 70 mg (0.36 mmol) of
N-ethyl-N"-(3-dimethylaminopropyl)-carbodiimide hydrochloride, 42 mg (0.36 mmol) of
N-hydroxysuccinimide and 0.7 ml (11.8 mmol) of aminopropanol N-{3-chloro-phenyi]-

" 4-[2-(N-{3-hydroxy-propyl}-aminocarbonyl)-4-pyridyl]-2-pyrimidineamine;
m.p. 152-153°, FAB-MS: 384 (M*+H).

Example 9: Analogously to Example 6, there is obtained from 50 mg (0.15 mmol) of
N-[3-chloro-phenyl}-4-(2-carboxy-4-pyridyl)-2-pyrimidineamine, 44 mg (0.22 mmol) of
N-ethyl-N’-(3-dimethylaminopropyl)-carbodiimide hydrochloride, 26 mg (0.22 mmol) of



| ower al koxycarbonyl that is branched in the 1-position of the |ower alkyl

radi cal or suitably substituted in the 1- or 2-position, especially
tert-Ilower alkoxmg%iep |, for exanple tert-butoxycarbonyl,

aryl met hoxycar bon sendisplaced . t wo aryl radicals that are preferably
phenyl that is u nono- oL, pol y-substituted, for exanple, by
| oner al kyl, esp wer al kyTy "such as tert-butyl, |ower alkoxy,

such as net hoxy, hydroxy, halogen, for exanple chlorine, and/or by nitro,

such as unsubstituted or subs- tituted benzyl oxycarbonyl, for exanple

4-ni trobenzyl oxycarbonyl, or substituted di phenyl- nethoxycarbonyl, for

exanpl e BémyHsakysuesinimidenand0.4$ml {7.8 mmel) b digprisegropans Ndischlarar bonyl |

ar oyl met UADON- (30RIiRS-Drdp? Sy iY-Sinod Ry )-3-pyrRlyRl- 2phHinfi@iRéiinet hat s

unsubsti %W‘&b@%ét i tt}t%gf‘?g?ﬁe%@oﬁe, Eg) h_al%gﬂ@—?gch as brom ne, for

exanpl e pwérechloride; m.p. 173-178°, FAB-MS: 383 (M*+H). -19-

acyl oxycarbonyl, 2-hal o-|ower al koxycarbonyl, for exanple

2,2, 2-tr Il-fxrz]tlmogrlg %:h/%%égously to Example 1, there is obtained from 500 mg (1.5 mmol) of
N-[3-chloro-phenyl}-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 1 ml (16.3 mmol) of
aminoethanol N-[3-chloro-phenyl]-4-[2-(2-hydroxy-ethyl-amino)-4-pyridyl}-2-pyrim-
idineamine; m.p. 180-181°, FAB-MS: 342 M*+H).

Example 11: Analogously to Example 1, there is obtained from 6.4 g (19.6 mmol) of
N-[3-carboxy-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 12 ml (160 mmol) of
3-aminopropanol, after crystallisation from ethanol/IN hydrochloric acid, N-[3-carboxy-
phenyl}-4-[2-(3-hydroxy-propyl-amino)-4-pyridyl]-2-pyrimidineamine; m.p. 258-259°,
FAB-MS: 366 (M*+H).

- The starting material is obtained in the following manner:

Stage 11.1: Analogously to Stage 1.3, there is obtained from 24.4 g (148 mmol) of amino-
benzoic acid ethyl ester, 10.25 ml (150 mmol) of 65% nitric acid and 9.66 g (230 mmol)
of 98% cyanamide 3-ethoxycarbonyl-phenyl-guanidine nitrate; IH-NMR (DMSO, D70):
1.3 (t,3H), 4.3 (g,2H), 7.4-7.9 (m,4H).

Stage 11.2: Analogously to Stage 1.4, there is obtained from 14.5 g (53.7 mmol) of
3-ethoxycarbonyl-phenyl-guanidine nitrate, 11.3 g (53.7 mmol) of 3-dimethylamino-1-(2-
chloro—4-pyridyl)-2-propen-1-one and 2.4 g (60 mmol) of sodium hydroxide N-[3-ethoxy-
carbonyl-phenyl}-4-(2-chloro-4-pyridyl)-2-pyrimidineamine; m.p. 149-150°,

FAB-MS: 355 (M*+H). '

Stage 11.3: 9.4 g (26.5 mmol) of N-[3-ethoxycarbonyl-phenyl}-4-(2-chloro-4-pyridyl)-2-
pyrimidineamine and 50 ml of 2N sodium hydroxide solution are boiled under RF in

300 ml of ethanol for 1 h. After cooling to RT, the reaction mixture is acidified (4N hydro-
chloric acid) and filtered. After drying at 50° under HV, lemon-yellow crystals of N-[3-
carboxy-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine are obtained; m.p. 267-268°,
FAB-MS: 327 (M*+H). -

Example 12: 2.0 g (5.4 mmol) of N-[3-carboxy-phenyl]-4-(2-(3-hydroxy-propyl-amino)-
4-pyridyl)-2-pyrimidineamine and 0.28 ml (5.4 mmol) of conc. sulfuric acid are boiled



carbonyl, 2-brompethoxycarbonyl or 2-iodoethoxycarbonyl, or

2-(trisubstituted silyl)- ethoxycarbonyl wherein the substituents are each
i ndependent | yThﬁShF%Ba&ﬁehreR@laead aliphatic, araliphatic, cycloaliphatic or

aromati c hydrog¢ that is unsubstituted or substit- uted, for
exanpl e, by |o r.al koxygjaryl, halogen or by nitro, and
contains up to 15 car on atoms such as correspondl ng unsubstituted or

substituted | ower alkyl, phenyl-lomer al kyl , cycl oal kyl or phenyl, for
exanpl e 2-tri-|omer aIkyIsinIethoxy-'carbonyl such as

22 bonynies e SRR B oR o Al e R hactoh o 3
2-1 LI p hf‘dmbﬁutreiiwdl & Mﬁmmhmw :d;lute@f\irh?ie 10% mll of emymiemts and e:tﬂ'?teﬂstwlce

ohos phowite SO Y £9t1 ) Bl ife e GERAE BhAY i B BNty 8 BBhben-
aI ky | p h@ﬂpﬂl.cﬁlylsi;allisaﬁom frethylenel 'chbtiuquﬂmqob@iyes N3-adthoxycathonyl-y| |

o "SRR D il g el

di phenyFbBoM% exanpl e di phenyl phosphoryl, unsubstituted or
substituted, for exanple nitro-substituted, di (phenyl - | owner

aIkyI)phosphor for exanple diben or

i (1e hy EXBBRSL) MaHBERN 10 ExeREets Hiert S SUTRCL Ao 300 08 0.5 e of

| oriplheﬂul tmwbcpmhyuf@a ampd—l Py ﬁ@ﬁmlsup}xmhmﬂnmmﬂrmm (32. @m:hﬁi\aaf

al kyl phos: exa t hosphi.n unsuy tu or
subst i t‘HP’é'BBH{@'BMSI%m ell qf[g (Q" yp&& %WBW [‘)‘ﬁ%ﬂﬁ'ﬁ% y}‘g\ n an

ar yl met jdjreaniine) nypolG6- U&& FA§3 MS‘rﬁﬁﬂ(M‘*‘d-H) or, especially,
tri-arylmethylam no group, the aryl radicals are especially unsubstituted -
or substituted phenyl radicals. Such groups are, for exanple, benzyl-

di phenyExamplg|14: Analogeeshy &0 Exampletl; theys isabtaiesd, in the melt, from 50 mg
(0.16 mmol) of N-[3-chloro-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and

350 mg (3.15 mmol) of histamine, that is to say 2-(imidazol-4-yl)-ethyl-amine, N-[3-
chloro-phenyl}-4-{2-[2-(imidazol-4-yl)-ethyl-amino]-4-pyridyl }-2-pyrimidineamine;
m.p. 140-146°, FAB-MS: 392 (M*+H).

Example 15: Analogously to Example 1, there is obtained from 1.16 g (3.91 mmol) of
N-[3-methyl-phenyl]}-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 23 ml (304.9 mmol)
of 3-aminopropanol N-[3-methyl-phenylj-4-[2-(3-hydroxy-propyl-amino)-4-pyridyl]-
2-pyrimidineamine; m.p. 138-139°, FAB-MS: 336 (M™+H).

The starting material is obtained in the following manner:

Stage 15.1: Analogously to Stage 1.3, there is obtained from 2.02 ml (18.7 mmol) of
m-toluidine, 1.95 ml (29.9 mmol) of conc. hydrochloric acid and 0.89 g (37.3 mmol) of
98% cyanamide, after precipitation with 0.47 g (37.3 mmol) of ammonium nitrate, 3-
methyl-phenyl-guanidine nitrate; 1H-NMR (DMSO): 2.3 (s,3H), 7.0-7.5 (m,8H), 9.5 (br, s,
1H).

Stage 15.2: Analogously to Stage 1.4, there is obtained from 1.09 g (5.17 mmol) of
3-methyl-phenyl-guanidine nitrate, 1.09 g (5.17 mmol) of 3-dimethylamino-1-(2-chloro-
4-pyridyl)-2-propen-1-one and 0.23 g (5.68 mmol) of sodium hydroxide N-[3-methyl-
phenyl}-4-(2-chloro-4-pyridyl)-2-pyrimidineamine; 1H.NMR (DMSO0): 2.3 (s,3H), 6.8
(d,1H), 7.2 (t,1H), 7.6 (m,2H), 7.7 (s,1H), 8.1 (m,1H), 8.2 (s,1H), 8.6 (d,1H), 8.7 (d,1H),
9.8 (s,1H).



An etherified mercapto group in an am no group protected by such a radical
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cially arylthio or aryl-lomer al kylthio wherein aryl is especially
that is unsubs substituted, for exanple, by |ower alkyl,

met hyl . onhﬁgﬁgt u , | ower al koxy, such as nethoxy, hal ogen, such
rine, and/ qumabrres ndlng am no-protecting group is,
npl e, 4-ni In a acyl-lomer al k- 1-en-1-yl radical
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unsubstituted or substituted, for exanple, by Iomer al kyl, such as
or tert-butyl, I|ower alkcoxy, such as nethoxy, hal ogen, such as
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of S-aminopentanol N—[3-chloro-pheny1]-4~[2-(5-hydroxy-pentyl-ammo)—4—pyndyl] -2-
pyrimidineamine; FAB-MS: 384 (M*+H), 298.

Example 17: 500 mg (1.4 mmol) of N-{3-ethoxycarbonyl-phenyl]-4-(2-chloro-4-pyridyl)-
2-pyrimidineamine are stirred in 1 ml of 3-aminopropanol for 15 h at 140°, Chromato-
graphy (silica gel, methylene chloride:methanol = 9:1) gives N-[3-{N-(3-hydroxy-propyl)-
amino-carbonyl }-phenyl]-4-[2-(3- hydroxy-propyl-ammo)—4—pyndyl]-Z-pynmldmeamme,
m.p. 153-154°, FAB-MS: 423 (M*+H).

Example 18: 100 mg (0.26 mfnol) of N-[3-methoxycarbonyl-phenyl]-4-[2-(3-hydroxy-
propyl-amino)-4-pyridyl]-2-pyrimidineamine and 0.5 ml of 1,3-diamino-propane are
stirred for 24 h at 90° and then diluted with 20 ml of ethyl acetate and extracted with

2 x 10 ml of sodium chioride solution. The organic phase is dried, concentrated and
crystallised from methylene chloride/diethyl ether to give N-{3-{N-(3-amino-propyl)-
aminocarbonyl}-phenyl]-4-[2-(3-hydroxy-propyl-amino)-4-pyridyl]-2-pyrimidineamine;
m.p. 169-170°, FAB-MS: 422 (M*+H).

Example 19: Analogously to Example 18, there is obtained from 100 mg (0.26 mmol) of
N-[3-methoxycarbonyl-phenyl]-4-[2-(3-hydroxy-propyl-amino)-4-pyridyl]-2-pyrimidine-
amine and 150 mg (1.35 mmol) of histamine, that is to say 2-(imidazol-4-yl)-ethyl-amine,
N-[3-{N-(2-imidazol-4-yl-ethyl)-aminocarbonyl}-phenyl}-4-[2-(3-hydroxy-propyl-
amino)-4-pyridyl]-2-pyrimidineamine; m.p. 181-186°, FAB-MS: 459 t+H).

Example 20: Analogously to Example 1, there is obtained from 300 mg (0.9 mmol) of
N-{3-chloro-6-methyl-phenyl}-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 5.3 ml
(70.65 mmol) of 3-aminopropanol N-[3-chloro-6-methyl-phenyl]-4-[2-(3-hydroxy-
propyl-amino)-4-pyridyl)-2-pyrimidineamine; m.p. 117-119°, FAB-MS: 370 (M*+H).

The starting material is obtained in the following manner:
Siage 20.1:-Analogously to Stage 1.3, there is obtained from 10.0 g (60.62 mmol) of
5-chloro-2-methyl-aniline, 9.45 ml (113 mmol) of conc. hydrochloric acid and 5.94 g

(141.2 mmol) of 98% cyanamide, after precipitation with 11.3 g (141.2 mmol) of
ammonium nitrate, S-chloro-2-methyl-phenyl-guanidine nitrate; IH-NMR (DMSO0): 2.2

Il



exanpl e 1-acetyl -prop-1-en-2-yl, or 1-lower al koxycarbonyl-prop-I-en-2-yl,
for exanpl e 1-ethoxycarbonyl-prop- 1-en-2-yL Preferred am no-protecting
groups are acyl radicals of carbonic acid sem esters, especially

tert-but oxycarbonyl, benzyl oxycarbonyl that is unsuW

substituted, for exanple, as indicated;43eor exanple cen Replaced:
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with a swé&géﬁgc@% ﬁa reduci ng agent, such as zinc in the presence of a
[

suitabl e & 117C "ac such as aqueous acetic acid. Aroyl nethoxy-
car bonyl am no can al so be cl eaved by treatnment with a nucl eophilic,

pref erabl é Zl'fRﬁng%tﬂJsI)ﬁl%%(ﬁnplé UCHeRSs 5BEineMtidi 300 RRA0EPmmdIYof
4-nitro- car I ‘3{“ 2_

N-[3, 6-d1chloro-phenyl] (2-chloro— pyridyl)-2-pyrimidineamine and 5.0 ml

(66.55 mmol) of 3-aminopropanol N-[3,6-dichloro-phenyl]-4-[2-(3-hydroxy-propyl-

amino)-4-pyridyl]-2-pyrimidineamine; m.p. 130-132°, FAB-MS: 390 (M*+H).

The starting material is obtained in the following manner:

Stage 21.1: Analogously to Stage 1.3, there is obtained from 10.0 g (61.72 mmol) of 2,5-
dichloro-aniline, 8.25 ml (98.7 mmol) of conc. hydrochloric acid and 5.19 g (123.4 mmol)
of 98% cyanamide, after precipitation with 9.88 g (123.4 mmol) of ammonium nitrate,
2,5-dichloro-phenyl-guanidine nitrate; 1g-NMR (DMSO): 7.4-7.7 (m,7H).

Stage 21.2: Analogously to Stage 1.4, there is obtained from 1.9 g (7.12 mmol) of 3,6-
dichloro-phenyl-guanidine nitrate, 1.5 g (7.12 mmol) of 3-dimethylamino-1-(2-chloro-4-
pyridyl)-2-propen-1-one and 0.31 g (7.83 mmol) of sodium hydroxide N-[3,6-dichloro-
phenyl}-4-(2-chloro-4-pyridyl)-2-pyrimidineamine; 1H.NMR (DMSO): 7.25(d x d, 1H),
7.6 (d,1H), 7.7 (d,1H), 8.05 (m,2H), 8.2 (s,1H), 8.6 (d,1H), 8.7 (d,1H), %.25 (s,1H).

Example 22: Analogously to Example 1, there is obtained from 300 mg (0.86 mmol) of
N—[3~chIoro—6-meﬂloxy-phehyl]-4~(2—chloro~4-pyridyl)—2-pyﬁmidineamine and 5.1 ml
(67.4 mmol) of 3-aminopropanol N-[3-chloro-6-methoxy-phenyl]-4-[2-(3-hydroxy-
propyl-amino)-4-pyridyl]-2-pyrimidineamine; m.p. 131-133°, FAB-MS: 386 (Mt+H).

The starting material is obtained in the following manner:
Stage 22.1: Analogously to Stage 1.3, there is obtained from 10.0 g (63.45 mmol) of

5-chloro-2-methoxy-aniline, 8.5 ml (101.5 mmol) of conc. hydrochloric acid and 5.3 g
(126.9 mmol) of 98% cyanamide, after precipitation with 10.2 g (126.9 mmol) of




by treatnment with an alkali netal dithionite, for exanple sodium
dithionite. Unsubstituted or substituted di phenyl net hoxycarbonyl am no, -
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(d,1H), 8.75 (d,1H).

Example 23: Analogously to Example 1, there is obtained from 100 mg (0.31 mmol) of
N-[3-chloro-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 500 mg (5.63 mmol)
of piperazine, from the melt after chromatography (methylene chloride:methanol = 95:5),
N-[3-chloro-phenyl}-4-[2-(1-piperazinyl)-4-pyridyl]-2-pyrimidineamine; m.p. 175-180°,
FAB-MS: 367 (M++H).

Example 24: Analogously to Example 1, there is obtained from 100 mg (0.31 mmol) of
N-[3-chloro-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 1.0 ml (7.5 mmol) of
4-(2-amino-ethyl)-morpholine N-[3-chloro-phenyl]-4-(2-[2-{4-morpholinyl }ethyl-
amino)-4-pyridyl)-2-pyrimidineamine; m.p. 176-186°, FAB-MS: 411 (M*+H).

Example 25: Analogously to Example 1, there is obtained from 100 mg (0.32 mmol) of
N-[3-chloro-phenyl}-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 1.0 ml (7.4 mmol) of
1-(2-amino-ethyl)-piperazine N-[3-chloro-phenyl]-4-{2-[4-(2-amino-ethyl)-piperazin-
1-y1)]-4-pyridyl }-2-pyrimidineamine; m.p. 250°, FAB-MS: 410 (M*+H).

Example 26: Analogously to Example 1, there is obtained from 100 mg (0.32 mmol) of
N-[3-chloro-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 1.0 ml (8.35 mmol) of
2-(3-amino-propylamino)-ethanol N-[3-chloro-phenyl]-4-{2-[3-(2-hydroxy-ethyl-amino)-
propylamino]-4-pyridyl}-2-pyrimidineamine; m.p. 143-150°, FAB-MS: 399 Mt+H).

Example 27: Analogously to Example 1, there is unexpectedly obtained from 100 mg
(0.315 mmol) of N-[3-chloro-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and

1.0 ml (9.97 mmol) of 4-amino-morpholine N-[3-chloro-phenyl}-4-[2-(4-morpholinyl)-4-
pyridyl]-2-pyrimidineamine; m.p. 163-169°, FAB-MS: 368 (M*+H).

Example 28: Tablets each comprising 20 mg of active ingredient, for example one of the

i
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active ingredient

wheat starch

lactose

colloidal silica

talc

magnesium stearate
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st tetolonti o

radi cal, for

Process

Preparation: The active ingredient is mixed with a portion of the wheat starch, with the
lactose and with the colloidal silica, and the mixture is forced through a sieve. A further
portion of the wheat starch is made into a paste with 5 times the amount of water on a
water bath, and the powder mixture is kneaded with the paste until a slightly plastic mass

has been formed.

The plastic mass is pressed through a sieve of approximately 3 mm mesh size and dried,
and the resulting dry granules are forced through a sieve again. The remainder of the
wheat starch, the talc and the magnesium stearate are admixed and the mixture is
compressed to form tablets each weighing 145 mg and having a breaking notch.

Example 29: Capsules each comprising 10 mg of active ingredient, for example one of the
compounds of formula I described in Examples 1-27, are prepared in customary manner as

follows:

Composition:
active ingredient

talcum
colloidal silica

2500 mg
200 mg
50 mg

Preparation: The active ingredient is intimately mixed with the talcum and the colloidal
silica, and the mixture is forced through a sieve of 0.5 mm mesh size and introduced in
11-mg portions into hard gelatin capsules of suitable size.



n the radical R err] and the imno group of

Free functional groups in a compound of formula Il, which are
Wby readily renovabl e prot ectl ng groups, are

iif.eﬁh?\ﬂl\lﬁm |ﬁn\

up can be protected, for exanple, by benzyl. Free
f uncti-ondl roups in a conpound of formﬁ a lll, which are advantageously
protected by readily renovabl e protecti 8 groups, are especially amno

groups, but al so hydroxy and carboxy groups. A salt of a conpound of

formul a |

I or 1ll is preferably an acid-addition salt, for exanple a

nitrate or one of the acid addition salts nentioned for the end products of

fornul a | Whatlseclaimedtision is carried out in a suitable solvent or dispersing
agent, for exanple a suitable al cohol, such as 2-nethoxy-ethanol or a

sui tabl e | ower_al kangl, faor,. exanple jsqpropano | sobutanol, at a

t enper at uk %N‘Ph@ﬂ’?&ﬁ%“!‘é‘?ﬁé‘ﬂﬁ&@%ﬁ%?&@ﬂﬂ%ﬁ y 20[err]C) to 150[er
for exanple under reflux. Especially when a conpound of fornula Il or
especially Ill is used as salt, thatgosalt is converted into the free
conpound, preferably in sit he "add#AA™NQn of a suitable base, such
an al kali netal hydroxide, flor eg npl e ]sodi hydroxi de. The starting
material of fornula I L ain by ing a conpound of fornula Vi
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This Sheet Has Been R,
wheren N
Ry is hydrogen, halogen, lower alkoxy or lower alkyl, ’"I

R, is

a) N-(amino-lower alkyl)-carbamoyl,

b) N-(hydroxy-lower alkyl)-carbamoyl,

c) hydrazino,

d) cyclohexyl-amino that is unsubstituted or substituted by amino,

e) piperazinyl that is unsubstituted or substituted by amino-lower alkyl,

f) morpholinyl, or

g) lower alkylamino that is substituted by morpholinyl, hydroxy-lower alkylamino, cyano,
imidazolyl, guanidyl, amino, lower alkanoylamino, lower alkylamino-carbonylamino,
amidino, di-lower alkylamino-cyclohexyl, carboxy, lower alkoxycarbonyl, carbamoyl,
N-hydroxy-carbamoyl, hydroxy, lower alkoxy, dihydroxyphosphoryloxy, piperazinyl,
lower alkanoyl-piperazinyl, formylpiperazinyl, prolylarhido or by a radical of the formula
H,N-CH(R)-C(=0)-NH- wherein R is hydrogen, C,-C,alkyl, benzyl, hydroxymethyl,
1-hydroxy-ethyl, mercaptomethyl, 2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl,
4-hydroxy-phenyl-methyl, carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl,
2-carboxy-ethyl, 4-amino-butyl, 3-guanidyl-propyl or R is 1H-imidazol-4-yl-methyl, and
R, is C;-Cgalkyl, C;-Cjalkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy,
phenyl, amino, mono(C,-Csalkyl)amino, di(C,;-Csalkyl)amino, C,-C,alkanoyl, propen-
yloxy, carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, sulfanilamido, N,N-di-
(C;-Cjalkybsulfanilamido, N-methyl-piperazinyl, piperidinyl, 1H-imidazol-1-yl, 1H-
triazol—l-yl,' 1H-benzimidazol-2-yl, 1-naphthyl, cyclopentyl, 3,4-dimethyl-benzyl or a
radical of one of the formulae:

-CO4R;, -NH-C(=0)-R;, -N(R3)-C(=0)-R, -O-(CHp),-N(Ra)-Ry,



-22- [err] wherein R err] is as defined above, functional groups
present therein being, if necessary, in protected form or a salt of such a
compound with a conpound of forrmula VII [err]
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-C(=0)-NH-(CH,),-R 4%, -C(=0)-NH-(CH,),-N(R3)-R,, -CH(CH;)-NH-CHO,
_C(CH;)=N-OH, -C(CH;)=N-O-CHj, -C(CH;)-NH,, -NH-CH,-C(=0)-N(R3)-R,

—N N-@ ' ~(CH)uRg, -X~(CHy)y-Rg and
__/ Rs

X-CH,-C(=0) — N N-— Ry

wherein R; and R, are each independently of the other C,-Cjalkyl, R,? is hydroxy, amino
or imidazolyl, X is oxygen or sulfur, m is 1, 2 or 3, n is 2 or 3, Rs is hydrogen, C,-Cjalkyl,
C,-Cs;alkoxy, chlorine, bromine, iodine or trifluoromethyl, Rg is 1H-imidazol-1-yl or
morpholinyl and R4 is C;-Cjalkyl or is phenyl that is unsubstituted or mono-substituted by
C;-Csalkyl, halogen or by trifluoromethyl,

or a salt thereof.

2. An N-phenyl-2-pyrimidineamine derivative according to claim 1 of formula Ia

Y
l
X /k
i N NN R, (12)
N =z H :
R1 /

eet Has Been Replaced

— i

a) N-(amino-lower alkyl)-carbamoyl,

b) N-(hydroxy-lower alkyl)-carbamoyl,

¢) hydrazino,

d) cyclohexyl-amino that is unsubstituted or substituted by amino, or

e) lower alkylamino that is substituted by cyano, imidazolyl, guanidyl, amino, lower
alkanoylamino, lower alkylamino-carbonylamino, amidino, di-lower alkylamino-cyclo-
hexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower
alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl, formylpiper-
azinyl, prolylamido or by a radical of the formula H,N-CH(R)-C(=0)-NH- wherein R is
hydrogen, C,-C,alkyl, benzyl, hydroxymethyl, 1-hydroxy-ethyl, mercaptomethyl,
2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4~hydroxy-phe'nyl-methyl,
carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methvl. 2-carboxv-ethvl d-aminn_hut



wherein R err] and Rlerr] are each |ower alkyl and the other substituents
are as defined above, anal ogously to the procedure described in the
European Patent Application having the publication nunmber 233 461. Typi cal
representatives of a conpound of fornula VII are NN-dinethylformam de

di met hyl acet al - for mam de di ethylacetal. The reaction is
effected whil e ﬂﬂmmgiﬂugﬂlg ants of-4&rmulae VI and VI, for exanple
for 1-24 hours, =l nc or i f necessary, in the presence of a
solvent, at a tenperature of approxi mately from50[err]C to 150[err]C, for
exanple at approximately 110[err]C. Alternatively, the starting material

of formul g _ ulanmgnpﬁipgpobgmbHanﬁeair,oby_ymﬁahyMQn@ conpound of fornula VI

Feacti ng ads GO h 1 oy oo BrObioh. e, bl w11 ane
H N(R err bhexﬁ[l,eimipomtwn@(ﬂ] (Ejﬁkﬁ)ahnno,tdx(é}‘ﬁ-&aﬂ;)d)aannotd‘fi-ﬁmmw,q:mp-The
2ddi t1 on SEIpRSartiicy, Glebbytmeltory eiRblyRatflyl Relidky, AR f‘?err
d1(C1-C3alkyl)sulfamlam1do, N-methyl-piperazinyl, piperidinyl, 1H-imidazol-1-yl, 1
triazol-1-yl, 1H-benzimidazol-2-yl, 1-naphthyl, cyclopentyl, 3,4-dimethyl-benzyl or a
radical of one of the formulae:
-CO,R;, -NH-C(=0)-Rg, -N(Rg)-C(=0)-Ry, -O-(CH,),-N(Rs)-Rs,
-C(=0)-NH-(CH,),-N(R3)-R4, -CH(CH;3)-NH-CHO, -C(CH;)=N-OH,
-C(CHj3)=N-0O-CH3, -C(CH3)-NH,, -NH-CH,-C(=0)-N(R3)-R,,

0, @
,(CHy) R, -X-(CHy)grRg and

-X-CHyC(=0) — N N— R-,

wherein R3 and R, are each independently of the other C;-Csalkyl, X is oxygen or sulfur,
mis 1,2 or3, nis 2 or 3, Rs is hydrogen, C;-Csalkyl, C,-Csalkoxy, chlorine, bromine,
iodine or trifluoromethyl, Rg is 1H-imidazol-1-yl or morpholinyl and R is C;-Csalkyl or
is phenyl that is unsubstituted or mono-substituted by C;-Csalkyl, halogen or by trifluoro-
methyl,

or a salt thereof.

3. A compound according to claim 1 of formula I, wherein ——
Ry is hydrogen, halogen, lower alkoxy or lower alkyl, Thls Sheet Has Been Replaceil '
iy
a) N-(amino-lower alkyl)-carbamoyl,

b) N—(hydroxy—lower alkyl)-carbamoyl,

¢) hydrazino, '

d) piperazinyl that is unsubstituted or substituted by amino-lower alkyl,

e) morpholinyl, or

f) lower alkylamino that is substituted by morpholinyl, hydroxy-lower alkylamino, imid-
azolyl, guanidyl, amino, lower alkanoylamino, lower alkylamino-carbonylamino, amidino,
carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, dihydroxy-
phosphoryléxy or by a radical of the formula H,N-CH(R)-C(=0)-NH- wherein R is
hydrogen, and

R, is chlorine, trifluoromethyl, carboxy, a radical of the formula -CO,R3; wherein R, is

Il



wherein R err] and R err] are as defined above, with cyanam de
(NC-NH err]). The reaction is
-23- ¢ effecLeMngol vent or dispersing agent, for exanple a

suitabl e al c a suitable | ower al kanol, such as ethanol,
for exanple @ E@ & of equi rml ar amounts of the salt-formng
e nILt

acid, for exa

C,-Csalkyl, or a radical of the formula -C(=0)-NH-(CH,),-R,4* wherein n is 2 or 3 and R,
is hydroxy, amino or imidazolyl,
or a salt thereof.

4. A compound according to claim 1 of formula I, wherein

Ry is hydrogen, _
. This Sheet Has Been Replaced
Rl 18 . haet

b) N-(hydroxy-lower alkyl)-carbamoyl,

¢) hydrazino or .

d) lower alkylamino that is substituted by imidazolyl, guanidyl, amino, lower alkanoyl-
amino, lower alkylamino-carbonylamino, amidind, carboxy, lower alkoxycarbonyl,
carbamoyl, N-hydroxy-carbamoyl, hydroxy, dihydroxyphosphoryloxy or by a radical of
the formula H,N-CH(R)-C(=0)-NH- wherein R is hydrogen, and

R, is chlorine or trifluoromethyl,

or a salt thereof.

5. A compound according to claim 1 of formula I, wherein
Ry is hydrogen, chlorine, lower alkyl or lower alkoxy,
R; is N-(o-amino-C,-Cjalkyl)-carbamoyl, N-(e-hydroxy-C,-Cjalkyl)-carbamoyl,
hydrazino, 2-hydroxy-propylamino or linear C,-Cjalkylamino that is substituted in the
e-position by morpholinyl, «-hydroxy-lower alkylamino, imidazolyl, guanidyl, amino,
lower alkanoylamino, amidino, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-
carbamoyl, hydroxy or by dihydroxyphosphoryloxy, and
R, is chlorine, trifluoromethyl, carboxy, a radical of the formula -CO,R; wherein R; is
C;-Csalkyl, or a radical of the formula -C(=0)-NH-(CH,),-R4* wherein nis 2 or 3 and Rg*
is hydroxy, amino or imidazolyl,

or a salt thereof.

6. A compound according to claim 1 of formula I, wherein

Rq is hydrogen,

R, is N-(e-amino-C,-Cjalkyl)-carbamoyl, N-(ew-hydroxy-C,-Cjalkyl)-carbamoyl,
hydrazino, 2-hydroxy-propylamino or linear C,-Cjalkylamino that is substituted in the
e-position by imidazolyl, guanidyl, amino, lower alkanoylamino, amidino, carboxy, lower
alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy or by dihydroxyphosphor-
yloxy, and

D in AhlAarmins Ar triflnarnmathagd



[err]) in the presence of a clear, for exanple 60% excess of a mineral
acid, such as hydro- chloric acid, an amoniumsalt of the desired
salt-form ng acid, for exanple amoniumnitrate, being added when the

reactlomTT—Tet’e”tenperature of fromroomtenperature to
150[err]ﬂ“mnﬁj HE mﬁer refl ux. Process b: A leaving group Y in a .
conpound reactive esterified hydroxy, for exanple hydroxy
esterified by a strong i norgani c or or"§i9n|c aci d, —such—as—by—a fineral

acid, for exanple a hydrohal i c acid, such as hydr OCRhiO8He& Ha WL Rbr or(ril c or
hydr| odic acid, also sulfuric acid or a sulfuryl hali

sul furyl fl uor| de, or by a strong organic sulfonic ailﬂﬂ"ﬁmmﬂﬁl ovver
al kanesuPFa#althareofl t hat is unsubstituted or substi t | e,

hal ogen, such as fluori ne or an aromatic sulfonic acid, for exanple a
benzenes oni c ﬁééd th | S unsubstltut ed or substituted by | ower al kyl,

such as GOpo m%lﬂ:‘ﬂ% of Srda Layherein by nitro, for exanpl e’ a
met hanestisd'(ydcogehrcﬁlbﬂm e td}mﬁw onic or p-toluenesulfonic acid. Y is

or ot Zﬁwlsﬁixﬁéan%%#%ﬁwéwg eﬂcérvcsfmada‘” Lo Cl BB R of 1ormia
V, whi chhydrazinoyPehydraxy-pogpylamiao o lineart®,-Csatklylamimmcthaeis kubsnmted i the
ot onseosfioh B 4R BRRRGRYP ek risRibyiptines HenaBHER oy RipeR I O
100[ er r ] gyanidyl, amino, acetylamino, amidino, carboxy, ethoxycarbonyl, carbamoyl N-hydroxy-
carbamoyl, hydroxy or dihydroxyphosphoryloxy, and
R; is chlorine, trifluoromethyl, carboxy, a radical of the formula -CO,R; wherein R is
methyl, or a radical of the formula -C(=0)-NH-(CH,),-R,? wherein n is 2 or 3 and R,? is
hydroxy, amino or 1H-imidazol-4-y],
or a salt thereof.

8. N-(3-chloro-phenyl)-4-[2-(3-hydroxy-propyl-amino)-4-pyridyl]-2-pyrimidineamine or a
pharmaceutically acceptable salt thereof according to claim 1.

9. A compound according to claim 1 of formula I or a pharmaceutically acceptable salt
thereof, selected from
N-(3-trifluoromethyl-phenyl)-4-[2-(3-hydroxy-propyl-amino)-4-pyridyl]-2-pyrimidine-
amine,

N—(3-chloro-phenyl)-4-[2-(Zfamino-ethyl-ami_no)-4-pyridyl]-2-pyrimidineamine,

N ~(3-triﬂuoromethy1¥phenyl)-4-[2-(2-amino-ethyl-amino)-4-pyridyl]-2-pyrimidineamine,
N-[3-chloro-phenyl]-4-[2-(N-{2-amino-ethyl }-aminocarbonyl)-4-pyridyl]-2-pyrimidine-
amine,
N-[3-chloro-phenyl]-4-[2-(N- { 2-hydroxy-ethyl }-aminocarbonyl)-4-pyridyl]-2-pyrimidine-
amine,

N-[3-chloro-phenyl]-4-[2-(N-{3-hydroxy-propyl }-aminocarbonyl)-4-pyridyl}-2-pyrim-
idineamine, ,

N-[3-chloro-phenyl]-4-[2-(N-{ 3-ainino-prop- 1-yl}-aminocarbonyl)-4-pyridyl]-2-pyrim-
idineamine,
N-[3-chloro-phenyl]-4-[2-(2-hydroxy-ethyl-amino)-4-pyridyl}-2-pyrimidineamine,
N-[3-carboxy-phenyl]-4-[2-(3-hydroxy-propyl-amino)-4-pyridyl]-2-pyrimidineamine,
N-[3-methoxycarbonyl-phenyl]-4-[2-(3-hydroxy-propyl-amino)-4-pyridyl]-2-pyrimidine-
amine,

N-[3-chloro-phenyl]-4-[2-(4-hydr0xy-butyl-ammo)-4~pyndyl]~2-pyr1m1d1neamme

N Y vl .. - - 2 t~m rA s



The starting material of fornula IV can be prepared, for exarrpl e,
anal ogously to Process a. For exanple, first 4facety. pyttdimeTam be

oxi di sed wi th mchl oro-perbenzoic acid in a SUI t %h&phﬁ‘%mﬁg&b as

nmet hyl ene | e under refl ux,

N- oxi de. I] oxide is then convert
chloride i nﬂm |||H||"aﬂl|ﬂﬁ“r sol vent, s&ch as tol u
approximately 100[ter™ Cs imto 4-acetyl 52J chl oro-pyridi ne. The
4-acetyl -2-chloro-pyridine obtained is then reacted with a conpound of

formula VIl shown in Process a to give a corrpound anal ogous to formula I1

ot ai nod NS T RSB B Uach Biol yropy-BriteE Py Ty Ry RAdERRRAITT ©

L(é L rer ICE INH[3chloko-phenyip4<R 6 thydpxyrientylaiminb)- meﬁ-z-pynmldmeamme

A o nat NG N R PRy Propy DAy pabonyll bl Ay sy e,
convert i gpyrdydRypyrimidineamine,
N-[3-{N-(3-amino-propyl)aminocarbonyl }-phenyl}-4-[2-(3-hydroxy-propyl-amino)-
4-pyridyl]-2-pyrimidineamine,
N-[3-{ N—(2-imidazol-4—yl—eﬂ1yl)-aminocarbdnyl}-phenyl]-4»[2-(3-hydroxy-propyl-
amino)-4-pyridyl]-2-pyrimidineamine,
N-[3-chloro-6-methyl-phenyl]-4-[2-(3-hydroxy-propyl-amino)-4-pyridyl]-2-pyrimidine- -
amine, '
N-[3,6-dichloro-phenyl]-4-[2-(3-hydroxy-propyl-amino)-4-pyridyl}-2-pyrimidineamine,
N-[3-chloro-6—meth0xy—phenyl]-4-[2—(3—hydroxy-propyl-aminb)-4-pyridyl]-2-pyrimidine—
amine,
N-[3-chloro-phenyl]-4-[2-(1-piperazinyl)-4-pyridyl]-2-pyrimidineamine,
N-[3-chloro-phenyl]-4-(2-[2-{4-morpholinyl }ethyl-amino]-4-pyridyl)-2-pyrimidineamine,
N-[3-chloro-phenyl]-4- {2-[4-(2-amino-ethyl)-piperazin-1-yl)]-4-pyridyl }-2-pyrimidine-
amine,
N-[3-chloro-phenyl}-4-{2-[3-(2-hydroxy-ethyl-amino)-propylamino]-4-pyridyl }-2-pyrim-
idineamine and
N-[3-chloro-phenyl}-4-[2-(4-morpholinyl)-4-pyridyl]-2-pyrimidineamine
and from the pharmaceutically acceptable salts thereof.

rus oxy-
eat

10. A compound of formula I according to any one of claims 1 to 9 ora pharmaceutically
acceptable salt of such a compound having at least one salt-foming group for use in a
method for the therapeutic treatment of the human or animal body.

11. A pharmaceutical composition comprising a compound of formula I according to any
one of claims 1 to 9 or a pharmaceutically acceptable salt of such a compound having at
least one salt-forming group together with a pharmaceutical carrier.

12. A pharmaceutical composition for the treatment of tumours in warm-blooded animals
including humans, comprising a dose effective against tumours of a compound of
formula I according to any one of claims 1 to 9 or a pharmaceutically acceptable salt of
such a compound having at least one salt-forming group together with a pharmaceutical
carrier.
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pyridi ne N-oxide with dinmethylformam de di ethylacetal of fornula VII,
whi ch, for exanple, simltaneously serves as solvent, for exanple at
apprOX|nater 110[err]C into

oXli pyridyl)-2-propen-|-one, such as
3 d| rret hm“mm ﬁ“‘{!&ﬁ do- 4- pyri dyl ) -2-propen-1|-one, which is then
react ed enyI guani dinespt fornmula Il wherein Rerr] is as
defined abBové, br preferably with a suitable salt, for exanple a nitrate,
thereof in a suitable solvent, such as |sopropanol and in the presence of

a suitabl e base, such as sodium hydroxi de, for exarrpl e under reflux, to

form an ARQ | I S
oxido. T gﬁlom HQM{?JQ%%}@‘?& gg% so o@% al negt’ﬁg%kgﬁt%ﬁg\#\%grttsgém%
phosphor @souxipcthe @rqmeatnomoé aaof@mmnaal@pnm@wﬁgn fon uaem&eahﬁmvﬂ}esamfor i ne.
The reacty;ggui t h phosphorus oxychl oride can be carried out, for exanple,

I n the absence of a solvent at approximately 100[err]C Al tern- atively, it
i s possible to use phosphorus oxychloride together with a suitable an ne,

such as did. Tap syt @mm]sodual of fsuhmlablaecaaingea tny bag ofclaimy Btod ohdfoa | nat ed

possi by 1 ingrmectafedbe il oo BlodhRismioltnavite S R FREL Totie cuoh o
chl oroforgmupninhenhemothx;alpgrmﬂumOure.l evated tenperature, for exanple under

reflux. Process c: Free functional groups in the radical R2 of a conpound
of formula I X, which are advant- ageously protected by readily renovable

prot ect i ig- ¢ wehed of freating e wiarnibjooded vaipalreludiag athuman) YhichAoMPrifEHuUps. A
reactive a‘éﬁﬁhi%&hhg R0 SichPa WRHRBISHHed aninPdl Sulféridgiebm LERAE Blskisedh dsaCt | ve
(activate gectwe against tumours of a compound of formula I according to any one of claims 1 to

9 or of a pharmaceutically acceptable salt of such a compound having at least one salt-

forming group.

16. A process for the preparation of an N-phenyl-2-pyrimidineamine derivative of

formula I
Z NN o
I
Y \N/k';‘ Re M
N = H .
Ry

This Sheet Has Been Replace d

wherein |
H———— | ] 1l

R, is

a) N-(amino-lower alkyl)-carbamoyl,

b) N-(hydroxy-lower alkyl)-carbamoyl,

¢) hydrazino, -

d) cyclohexyl-amino that is unsubstituted or substituted by amino,

e) piperazinyl that is unsubstltuted or substituted by amino-lower alkyl,

f) morpholinyl, or

2) lower alkylamino that is substituted by morpholinyl, hydroxy-lower alkylamino, cyano,
imidazolyl, guanidyl, amino, lower alkanoylamino, lower alkylamino-carbonylamino,
amidino, di-lower alkylamino-cyclohexyl, carboxy, lower alkoxycarbonyl, carbamoy],
N-hydroxy-carbamoyl, hydroxy, lower alkoxy, dihydroxyphosphoryloxy, piperazinyl,



ester, a reactive anhydride or a reactive cyclic amde. Reactive
(activated) esters of an acid of formula | X are especially esters

unsat ur at ed«%t”t_@_li_nkLng—aaF-bon atom of the esterifying radical, for .
exanpl e of 1 ' Lhagpe, such as vinyl esters thenselves (which can
be obt ai ned, i“mﬂmmgﬂmumransesteri fying a corres- ponding ester with
vi nyl acetat €'} ad vi nyl ester nethad), carbanoyl vinyl esters (which
can be obtained, for exanple, by treating the corresponding acid with an

| soxazol i um reagent; 1,2-oxazoliumor Wodward nethod), or 1-Iower
al koxyvi nyl esters (\/\hl ch can be obtained, for exanple, by treati ng the

S?r2252?238@9?%%%9‘“&?&%9"%3@EME'W&?%&* OPLOY ¥ BeACH of i KR
(whi ch cafNECREDLAY- NHouwl@Reawﬁq is hy@spgpn&rCmajkylhbet@di Mérowmm aci d

\r']V' t hI a Sgl-h dlm ldmgﬁ:'d Bohietiit ﬂﬁ’d - ﬂ‘ind(ﬁf!f-ylefﬁ?ﬂ?l ;-’phghﬂ-mgﬂl?y clo-
exyl car V&C%ﬁ' ' mxy-ebhen 29 'y car a_moy -me yl, 2car amoyi-et?# Scarlbogy-%xe rP ' no

esters (
REPL ACEMENEarBbkc¥=€thyl, 4-amino-butyl, 3-guanidyl-propyl or R is 1H-imidazol-4-yl-éthyl, and

R, is C;-Cgalkyl, C,-Cjalkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy,
phenyl, amino, mono(C;-Csalkyl)amino, di(C;-Csalkyl)amino, C,-C,alkanoyl, propen-
yloxy, carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, sulfanilamido, N,N-di-
(C,-Csalkyl)sulfanilamido, N-methyl-piperazinyl, piperidinyl, 1H-imidazol-1-yl, 1H-
triazol-1-yl, 1H-benzimidazol-2-yl, 1-naphthyl, cyclopentyl, 3,4-dimethyl-benzyl or a
radical of one of the formulae:

-CO,R;, -NH-C(=0)-R3, -N(R3)-C(=0)-Ry, -O-(CH,),-N(R3)-Ry,
-C(=0)-NH-(CH,),-R?, -C(=0)-NH-(CH,),-N(R3)-R,4, -CH(CH;3)-NH-CHO,
-C(CH;3)=N-0H, -C(CHj3)=N-0-CHj3, -C(CH3)-NH,, -NH-CH,-C(=0)-N(R3)-R,,

@
, -(CHp)~Re, -X~(CH,)-R¢ and

-X-CH,-C(=0) — N N—R;

wherein R; and R, are each independently of the other C'l-C3a1kyl, R,? is hydroxy, amino
or imidazolyl, X is oxygen or sulfur, m is 1, 2 or 3, n is 2 or 3, Ry is hydrogen, C;-Cjalkyl,
C;-Csalkoxy, chlorine, bromine, iodine or trifluoromethyl, R¢ is 1H-imidazol-1-yl or
morpholinyl and R, is C;-Cjalkyl or is phenyl that is unsubstituted or mono-substituted by
C,-Csalkyl, halogen or by trifluoromethyl, ' '
or a salt thereof, wherein

Sheet Has Been Rep laced

pmm——— |||| TR
_ I C(=0)-CH=CH-N(R;)-Rg
s (I,
Ry

wherein Rg and Ry are each independently of the other lower alkyl and R, is as defined
above, functional groups present in a compound of formula II, with the exception of the
groups participating in the reaction, being, if necessary, in protected form, or a salt of such
a compound is reacted with a compound of formula III



can be obtained, for exanple, by treating the corresponding acid with an
N, N-di - substi - tuted cyanam de; cyanam de nethod), suitable aryl esters,
especially phenyl esters suitably substituted by electron-attracting
substituents (which can bé obtai ned, for exanple, by treating the

cor r espondi ng“mI liUﬂ,ﬁH“Iabl y substituted phenol, for exanple

4-ni trophenol 1% e aiialt | - phenol ;58;4, 5-trichl or ophenol
2,3,4,5,6-penta- chlorophénol or 4-phenyl di azophenol, in the presence of a
condensation agent, such-as N, N -dicycl ohexyl carbodiim de; activated aryl
esters method), cyanonethyl esters (which can be obtained, for exanple, by
treating the correspondi ng_acid with chloroacetonicrile in the presence of
a base; cyanonethyl esterg od), thio esters, especially unsubstituted
or substituted, for eY%amg oRaubstituted, phenylthio esters (which can
be obtained, for exgnple)\o /reating t he correspondi ng ach&nyﬁth
unsubstituted or subgtitufed, for exanple nitro-substitutedy-thi ophenols,
inter alia by the an Nde or carbodiinide nethod; activated thiol esters
nmet hod), am no or agf,do eﬁ;ers (whi ch can be obtained, for exanple, by
treating the correspofiding acid with an N-hydroxy-am no or N-hydroxy-am do
conpound, for exanple N hydroxy-succinimde, N-hydroxy-piperidine,

N- hydr oxyg | 4 : : ' i h
anhyar i o8 o o ot 5 eGs Je e e EHERUTR! Rl S proti BN TROBUR of
silyl estformuladii withdheexasption af eguanidinosgranp participating inthe seacting. being,
correspong P%ﬁ*'qg#é‘sﬁﬂ?% Edrh)’ lof Withh ﬁ%ﬁs\%ﬂg ﬁ&cﬁl@géﬁﬂd, @nd EPprotecting

met hyl di si | azane] react readily roxy groups but not with
am no gr cTPYDS PreRhIVILO¥EH 0T an acid of fornula | X may be symmetric or
preferably m xed anhydri des of

b) for the preparation of a compound of formula I wherein R, has the above-mentioned
meaning c), d) or g) and R, and R, each have any one of the above-mentioned meanings, a

compound of formula IV
This Sheet Has Been Replaced -

A AW

| N ‘}' R» (IV),

wherein Y is a leaving group and Ry and R, are as defined above, functional groups
present in a compound of formula IV, with the exception of the leaving group partic-
ipating in the reaction, being, if necessary, in protected form, or a salt of such a compound
is reacted with an amine of the formula

H,N-R,, | )

wherein R;, is amino or unsubstituted or amino-substituted cyclohexyl, or is lower alkyl
that is substituted by morpholinyl, hydroxy-lower alkylamino, cyano, imidazolyl,
guanidyl, amino, lower alkanoylamiﬁo, lower alkylamino—carbonylamino, amidino, di-
lower alkylamino-cyclohexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-
carbamoyl, hydroxy, lower alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower
alkanoyl-piperazinyl, formylpiperazinyl, prolylamido or by a radical of the formula
H,N-CH(R)-C(=0)-NH- wherein R is hydrogen, C;-C,alkyl, benzyl, hydroxymethyl, 1-



those acids, for exanple anhydrides with inorganic acids, such as acid

hal i des, especially acid chlorides (which can be obtained, for exanple, by
treati ng the—corres oncung acid with thionyl chloride, phosphorus

pent achl ori c”“ﬂl' “ml I@“ll! HLI de; acid chloride method), azides (which can
be obt ai ned m a corresponding acid ester by way of the
correspondi nd' hydr &zi de and treat ment thgreof with nitrous acid; azide

nmet hod) , anhydrl des with carbonic acid sem -derivatives, such as with

correspondi ng esters, for exanple carbonic acid | ower aIkyI sem esters
(which can be obtained, for exanple, by treating the corresponding acid

Wt SI hal ¢ gfc;;a et gﬁk&wﬁaqla},mgyh e{ﬁéhgf o-<EHA ndg-5-91-Rlefinyl e ?pmemy@ 4-over
di hydr oq myﬂ&ﬂmwlenybme&y&rqgr@nloylﬂx,\ghyl 2~carbamoyl—ethy1 carboxy-m y , .

| k t d
anhyar | dcaokyielngl ﬂ%?*“%%ﬁ%‘&"l%é%s AR AT ‘E‘ééf‘i‘é‘@a%%‘%mm;;m;;

di chl or i FERGLPNALEROYPHBRESENLAR Ry PEIABCIR necessasy 1A profecied fo

treating érb@pscp}egegsmrramage@@kd wi t h phosphorus oxychl ori de; phosphorus
oxychl oride nmethod), or anhydrides with organic acids, such as m xed
anhydri des with organi c carboxylic acids (which can be obtained, for
exanpl e, d)for the ptepatationef acongspod of fomata Hwhérein RpistM€arbinor tower alkyl)-

- 26-

carbamoyl or N-(hydroxy-lower alkyl)-carbamoyl and Rg and R, each have any one of the

above-mentioned meanings, a carboxylic acid of formula IX

This Sheet Has Been Replaced
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N \/k:@ .

AN~

COOH

wherein Ry and R, each have any one of the above-mentioned meanings, functional groups
present in R, being, if necessary, in protected form, or a reactive acid derivative thereof is

reacted with an amine of formula X
HyN-Ry3 ),

wherein R, is amino-lower alkyl or hydroxy-lower alkyl, the amino or hydroxy group
being, if necessary, in protected form, and any protecting groups present are removed, or

d) for the preparation of a compound of formula I wherein R; is morpholinyl, or is piper-
azinyl that is unsubstituted or substituted by amino-lower alkyl and R, and R, each have
any one of the above-mentioned meanings, a compound of formula IV '

I,

A

Y T Ry a,
N~ H




uted or substituted | ower al kane- or phenyl al kane-carboxylic acid halide,
for exanpl e phenyl acetic aC|d chloride, pivalic acid chloride or
triflgoroac m xed carboxylic aci ) or

treatlngasa ali netal salt, of th edaCId
with Dr gani c tmmmm"m"m"ml ch can be obtai ned, Tfn@She mﬂ igﬁﬁ

with a suitabl & ofgahictsuifonic acid hra? de, such a

aryl -sulfonic acid chloride, for exanple nethane- or

acid chloride; mxed sulfonic acid anhydrides nethod) and symmetric
anhydri des (which can be obtai ned, for exanple, by condensing the
corresponding acid in the presence of a carbodiimde or 1-diethylam no-

Dot ai | SEEh & £ ABSVAL EitGD AR R, ol O TR B0s o
such as apresest igiacempendd o6 farsyuld BY, wlarhﬂ cxceptiannishelegying groupsparie-

obt ai ned, jhih %MS@U&N bbin gjfg skd1§, ﬁ%fr()t%ét@& SR Gr ﬁ%bﬂ o%ﬁclﬂ a com ounfie

N, N -car bonyl ||m az I de” net oles, for e
3, 5- di et AR &@nemipbnc,@mwsewaﬁr@amﬁé%ﬁt ¥ 'HPS“BE‘%;{ fzi@fs FRstijpagd by the
aci d hydrmﬁ@lwertamqatmruny\@rbé&cmge p@pﬁc@émardonemeﬂldie net hod) .
Derivatives of acids of fornmula I X that are used as acyl ating agents can

al so be forned in
e) for the preparation of a compound of formula I wherein R, is -CO5R3,

-C(—O)-NH -(CHy),-R4* or -C(=0)-NH-(CH,),-N(R3)-Ry4, wherein the symbols and subs-
tituents are each as defined above, a carboxylic acid of formula XI

I N \ /l\ :O\COOH

N A

oni C

X1),
Ry

wherein Ry and R; are as defined above, functional groups present therein being, if
necessary, in protected form, or a reactive carboxylic acid derivative thereof is esterified
or amidated in an appropriate manner and any protecting groups present are removed,

and, if desired, a compound of formula I obtained in accordance with any one of Processes
a-¢ is converted into its salt, or an obtained salt of a compound of formula I is converted
into the free compound. '

17. A process according to claim 16 for the preparation of a compound of formula Ia

Z SN
|
X )\
| AN N l;l R, (Ta)
N =z H
Ry

wherein R, is
a) N-(amino-lower alkyl)-carbamoyl,



situ. For exanple, N/ N -di-substituted am dino esters can be forned in situ
by reacting—a m'xture of the starting material of formula X and the acid

used as acyl a presence of a suitable NN-di-substituted
carbodiim de mﬂ'mm di cycl ohexyl - carbodiimde. In addition, .
am no or am dO*e ens xdCi ds used as acylating agents can be forrred
in the presence of the starting material57of fornmula X to be acyl ated, by
reacting a m xture of the corresponding acid and am no starting material s

in the presence of an N, N -di-substituted carbodiimde, for exanple
N, N - di cycl ohexyl carbodiim de, and of an N-hydroxy-amni ne or

N- hydr oXy v 8888 drdxQL1086ARRY B-dYe el xysucm nimde, where appropriate in the
presence o? é‘? |tx2bl e basse{g for exanpl e 4-di methyl ami nopyridine. The

reaction F} ¥#’é¥‘§?*ably carried out by reacting a reactive carboxylic acid
derivativa) eiclet;mmmfrmmafmfuagmhmtéct%mwguetawdwymnmdtm‘f fornmul a XI t he
am no grou at i ction bei ro n a
ot ef e  eact 5 SIS Dt sips Bty e, il BiRhb Ahapeloer | o
formula | mhanoylammdaynvﬁmammumorcarbanydmmnot agidinog di-lowdr a&)éamwowyclo-
N -(3-di

- (3-di ng 1n| m&§p icﬁpéij a)kd@&g%g}dilnké}?m%gl;nﬂf cﬂﬁ*ﬂ?arﬁﬁ}ﬂo% ydroxy, lower .

N- hydr oxysu erature t he’reacti on

m xt ur e s8lkonyadihgdroxyphosphorileay dpiperspinyl dower aékmvbmpgrazwl,tfﬁenﬂmmé of
formul a Xafifly F'E ltamﬂi(i Qf PREdifcal of AR tﬁﬁﬁ@lﬁ'}g@q@m&@@@m&fbm@@
ranner K ngydrogen C,,,a]ky tl;tglazgf h?f(ri]rogﬁgr?glthtyl l-hydroxy-ethyl mercaptomethyl,
2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4-hydroxy-phenyl-methyl,
carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl, 2-carboxy-ethyl, 4-amino-butyl,
3-guanidyl-propyl or R is IH-imidazol-4-yl-methyl, and '
R, is C;-Cqalkyl, C;-Csalkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy,

‘phenyl, amino, mono(C;-Cjalkyl)amino, di(C,-Csalkylamino, C,-C alkanoyl, propen-

- yloxy, carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, sulfanilamido, N,N-
di(C,;-Cjalkyl)sulfanilamido, N-methyl-piperazinyl, piperidinyl, 1H-imidazol-1-yl, 1H-
triazol-1-yl, 1H-benzimidazol-2-yl, 1-naphthyl, cyclopentyl, 3,4-dimethyl-benzyl or a
radical of one of the formulae: |
-COR3, -NH-C(=0)-R3, -N(R3)-C(=0)-Ry, -O-(CH,),-N(R3)-Ry,
-C(=0)-NH-(CH,),-N(R3)-R,4, ~CH(CH3)-NH-CHO, -C(CH;)=N-OH,
-C(CHj3)=N-O-CHj3, -C(CHj3)- NH2, -NH-CH,-C(=0)-N(R3)-R4,

() —@
, -(CHy)Re, -X-(CHy)y-Rg and

-X-CHp-C(=0) — N N— R,

wherein R; and R, are each independently of the other C;-Cjalkyl, X is oxygen or sulfur,
m is 1,2 or 3, n is 2 or 3, Rs is hydrogen, C;-Cjalkyl, C;-Csalkoxy, chlorine, bromine,
iodine or trifluoromethyl, R, is 1H-imidazol-1-yl or morpholinyl, and R, is C;-Cjalkyl or
is phenyl that is unsubstituted or mono-substituted by C,-Csalkyl, halogen or by trifluoro-
methyl,

or a salt thereof, wherein

[
/
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a) a compound of formula II
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dependi ng especi ally upon whet her and how t he carboxy group of the
t§ ng agent _has peem activated, generally in the presence of a suitable

4 or d|yuﬁuluﬂum,,mlﬂmr thereof, and, if necessary, in the presence
of a gondensat® e . i for exanple when the carboxy group
parti¢ipating in the'réhctiot is in theS8erm of an anhydride, may al so be
an aciéd-binding agent, with cooling or heating, for exanple in a
tenperature range of from approximately -30[err]C to approxi mately
+150[err] C, especially approximately fromO[err]C to +100[err]C, preferably
fromroomtenperaturg DREOHOKCEHY(REPR] err] C) to +70[err]C, in an open or
hnd/ or in the atnosphere of an inert gas, for
prar y condensation agents are, for exdmpl e,
carbodiim des, for exXnple N,N -diethyl-, N N -dipropyl -,
N, N' - di cycl ohexyl - orRN\-et hyl - N - (3-di net hyl am no- propyl)-carbodiim de,
sui t abl e carbonyl conmpounds, for exanple carbonyl diim dazole, or
1, 2- oxazol i um conpounds, for exanple 2-ethyl-5-phenyl -
1, 2- oxaz owhen¢irgRg 8ud Ro aretaach intlependently o€ thel othemtewhy alkykand-R cisias defined
per chl or s Sy ' e R R :
2- et hoxyﬁ@?ﬁ@?ﬁ%%gﬁﬁfﬁéfg ?(rﬁaogui nglﬁPﬁoerﬂugjgl onmar &e{c(??%u%l} (r>1f | %g

groups participating in the reaction, being, if necessary, in protected form, or a salt of such
- a compound is reacted with a compound of formula Illa

Rz
This Sheet Has Been Replaced (Illa)

NH ' _
i {L
VAR L L

wherein R, is as defined above, functional groups present in a compound of formula Ia,
with the exception of the guanidino group participating in the reaction, being, if necessary,
in protected form, or with a salt of such a compound, and any protecting groups present
are removed, or

b) for the preparation of a compound of formula Ia wherein R, has any one of the above-
mentioned meanings c) to e) and R, has any one of the above-mentioned meanings, a
compound of formula IVa

A
N \N/"\

';‘ R, (IVa),
H

\

Y
wherein Y is a leaving group and R, is as defined above, functional groups presentin a
compound of formula IVa, with the exception of the léaving group participating in the

reaction, being, if necessary, in protected form, or a salt of such a compound is reacted
with an amine of the formula

Jli



condensation agents are, for exanple, alkali netal carbonates or hydrogen
carbonates, for exanple sodium or potassium carbonate or hydrogen carbonate
(customarily together with a sulfate), or organic bases, such as

customarily pyridine or sterically hindered tri-Ilower alkylam nes, for
exanpl e N, N- ¢gling | am ne. The starting material of forrmula IX
I S obtai ned, f"wmaﬂgm"gmm“ ydrol ysi s9f" the corres- pondi ng

3-cyano- pyri dyl eonmpownd.s The hydrol ysis of cyano to carboxy is carried out
in a suitable solvent, such as an al cohol, such as ethanol, for exanple in
the presence of a suitable base, such as aqueous sodi um hydroxi de sol ution,
at tenperatures of fromroomtenperature to +150[err]C, for exanple at
60[err] C. The 3-cyq.;5m=_pé£i dyl conpound is obtained from thecgprresponding
N- oxi do- pyridyl conmpound. For that purpose, thé N-oxido group is first
converted into a | eaving group, -for exanple by reaction with a suitable

reactive qdieRaxXRiR addhéloflensubstioned dirranﬁué-ﬁmitiﬁne@&(?«tl&mw of isvlewef alikvl
chl orjde, |ower al kanoic acid

exanple wi,th.a sultahl.e | ower. al.kangi c_aci

an h;rg ri dehal Efcw%ﬁtémgge% ‘ié’aaﬂﬁw?ﬁﬁ’zﬁ WW@SW?WWCE aHBOGHIRFPINC 10K e

t ol uenesukblkyiapinofvhrhongkmine,tangide, ti-lower alkylamindeyciohexyil-carboxy, lower

fl uoronet I I 0. | It J.0 Lth a
su a5l o ROOTLAPARY capholhl Q:hyBRGoRRER P eby, IOWEE AT | 1 8
pyri di ne phespbgeioxylpinssazamyhiomer alkanoylmiperaunys faypwhppsrazinyppradylamde a
suitabl e g} bglla rEdl o ehe RS Nde([d_)Q!(‘i—-bT)é‘HK}’{nhéﬂeﬁd’k iEHFHbES, 0, abANP! e

trimethylsil cyani de. The intfoduction of cyang is carried out jn a

sui t abl e Sep@ybdtydraxymethy, Libyeraptyrathylemereapto a%-meé*svh&fo-a%ﬁ Yt el y

from Q[ er Bl}@rﬁ&h%ﬁﬁﬁ@fy’l—l&thﬁ[ &hetaRkyphanyiresihgh cefbnoy DMt R-tatpaoal-ur e

to 100[ er rg}&b e I\Logilda-cpa}/bri dylh(iogggoundbi sl%bt ai néaq llga/ ?xi ﬂi.silﬁg a

corr espon8 C Mwet yl, 2-catboxy-et y., mino-butyl, 3-guanidyl-propyl or K 18
imidazol-4-yl-methyl, functional groups present in R, being, if necessary, in protected
form, and any protecting groups present are removed, or

Q

c) for the preparation of a compound of formula Ia wherein R, is N-(amino-lower alkyl)-
carbamoyl or N-(hydroxy-lower alkyl)-carbamoyl and R, has any one of the above-
mentioned meanings, a carboxylic acid of formula IXa

Z NN

|
X /k
P H

COOH

wherein R, has any one of the above-mentioned meanings, or a reactive acid derivative
thereof is reacted with an amine of formula X

H,N-R3 ),

wherein R,3 is amino-lower alkyl or hydroxy-lower alkyl, the amino or hydroxy group
being, if necessary, in protected form, and any protecting groups present are removed,

and, if desired, a compound of formula I obtained in accordance with any one of Processes
a-c is converted into its salt or an obtained salt of a compound of formula I is converted

into the free compound.
is Sheet Has Been Replaced

i

If§



- 28- conpound with a suitabl e oxidising agent, such as a suitable
peracid, for exanple a suitable perbenzoic acid, such as especially

‘mchl oro-perbenzoic acid, in an inert solvent, such as nethylene chloride,
at room tenperature. Process d: process d is carried out analogously to
Process b. ' Process e: process e is-0dfx+ied out anal ogously to Process
c. For exanple, atconpound of fornula Xl

&
]

Pharmacologically active pyridine derivatives and processes for the preparation thereof

Abstract

N-phenyl-2-pyrimidineamine derivatives of formula I

\\J\

; Ry ®
N > H
Ry

wherein the substituents are as defined in claim 1 are described. Those compounds can be
used, for example, in the treatment of tumour diseases.

—_—
This Sheet Has Been Repl
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can be esterified in the presence of a strong A REPLASEENTaSHEBIN]ent r at ed

sul furi-c.acid,"the {atter acting sinultaneous] yras—amr agernt
elements of water, with the desired alcohol R3-PH; e‘X\QL h

si mul taneously as solvent. Alternatively;la rehcti J c'gfﬁ?z
derivative of a conpound of forrmula X, for expn |

as a nethyl ester, can be am dated with an am he of the formula

Herr]N-(CH err])[err]-Rlerr]-or Herr]N-(CH &

such

1)-Rerr].

Acid addition salts of conpounds of fornula | are obtained in custonmary

manner, for exa
reagent. Phanmacpiogicaily,dcdy
the free

M xt u'r-:e;

le by t
'ly

tment with
ne de

acjd ui t abl e ani on exchange

conmpounds, for aI e byt reatnment with a suitable basi ¢ agent .

4 of isoners cagn be separat i nt, e indjyvidual ispners in a
manner.iknokhe H@Fnu%}'&?‘ﬁ? t%&ﬁﬁ’ﬁf‘ gl'%'g‘t'ﬂ’w&&' lﬁ%ﬂ“%ﬂ“‘? degiviaves, to
chr ondt ogr ?ﬁi&bﬁsscﬁfcﬁ;thc prephRtph deesfon medicimens canprsing ithssk ¢BnpeuidiCand to
or

processes

Toasur oo a8 sk GiRPRPEatPAaF B BRc R (el LR i

0CESS

UL nown

per se, foremreapbwarm-blmwdedasemis or absence of preferably inert solvents
or diluents, if necessary in the presence of condensation agents or
catalysts, at reduced or elevated tenperature, for exanple in a

t enper at ur he fnvgatiar relatesrcaNmheryRrpytitnidipegnaing derivasives pp faxiuak el y
150[err] C, especially fromapproximately O[err]C to approxi mately

+
70[err] C, Ro
/// N
X J\
N _Z H
Ry
wherein _
" Rgis hydrogen, halogen, lower alkoxy or lower alkyl,
RIB

a) N-(amino-lower alkyl)-carbamoyl,

b) N-(hydroxy-lower alkyl)-carbamoyl,

c) hydrazino,

d) cyclohexyl-amino that is unsubstituted or substituted by amino,

¢) piperazinyl that is unsubstituted or substituted by amino-lower alkyl,
f) morpholinyl, or

g) lower alkylamino that is substituted by morpholinyl, hydroxy-lower alkylamino, cyano,

imidazolyl, guanidyl, amino, lower alkanoylamino, lower alkylamino-carbonylamino,

 amidino, di-lower alkylamino-cyclohexyl, carbexy, lower alkoxycarbonyl, carbamoyl,

N-hydroxy-carbamoyl, hydroxy, lower alkoxy, dihydroxyphosphoryloxy, piperazinyl,

lower alkanoyl-piperazinyl, formylpiperazinyl, prolylamido or by a radical of the formula
H,;N-CH(R)-C(=0)-NH- wherein R is hydrogen, C;-Cjalkyl, benzyl, hydroxymethyl,
1-hydroxy-ethyl, mercaptomethyl, 2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl,

4-hydroxy-phenyl-methyl, carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl,

2-carboxy-ethyl, 4-amino-butyl, 3-guanidyl-propy! or R is 1H-imidazol-4-yl-methyl, and

R, is C;-Cgalkyl, C;-Calkoxy, chlorine, bromine, iodine, wifluoromethyl, hydroxy,



preferably from approxi mately +10[err]C to approxinmately +50[err]C, _
pri ncipally at room .tenperature, in a suitable vessel and, LA&?PEQ!S%H!%ET i
in an.inert gas atnosphere, for exanple a ni t rogen at nos '

into account all the substituents in-the%mlecule, if necpspary, for
exanple if readily hydrol ysabl e radicals are present, espec| alll§ Jft] 404
reaction conditions are to be . _
- 29 - used, such as short reaction tines, the use of ymiTd acrarc or

basi c age lﬁ:nyhaim Wﬂ alkyl)@rﬂmosﬂme-mﬂkyt)ammot; ahi ]
o eastr Z”Cﬁﬁ iRy e w-%émb%ﬁ&&%sgyﬁ@@%%“s[‘frs@ﬁa??@pn@*iﬂf‘?ﬂé"r
process i N(CyC4atkyd)sulfagitamido d8imethylbpiperazinyl, p1pend1nyl 1H-imidazol-1-yl, 1H-
triazol-1-yl, 1H-benzimidazol-2-yl, 1-naphthyl, cyclopentyl 3 4-d1methy1-benzyl ora
radical of one of the formulae: :
-CO4R3, -NH-C(=0)-R3, ~N(R;3)-C(=0)-R,, -0-(CH,) -N(Ra)-R4,
-C(=0)-NH-(CH,),-R 2, -C(=0)-NH-(CH,),-N(R3)-R,, -CH(CH;)-NH-CHO,
-C(CH,3)=N-OH, -C(CH;)=N-0-CHj, -C(CH;)-NH,, -NH-CH,-C(=0)-N(R3)-Rq,

' ‘—@
, , -(CH,) R, -X~(CHy)-Rg and

-X-CHy-C(=0) — N N—Ry

wherein R; and R, are each independently of the other C,-Cjalkyl, R4? is hydroxy, amino
or imidazolyl, X is oxygen or sulfur, m is 1, 2 or 3, n is 2 or 3; R, is hydrogen, C;-Cjalkyl,
C,-Csalkoxy, chlorine, bromine, iodine or trifluoromethyl, Ry is 1H-imidazol-1-yl or
morpholinyl and R; is C;-C;alkyl or is phenyl that is unsubstituted or mono-substituted by
C,-Cjalkyl, halogen or by trifluoromethyl, |

and the salts thereof.

Halogen R is fluorine, bromine, iodine or preferably chlorine.
. This Sheet Has Been Replaced

Lower alkoxy Ry is preferably methoxy.

Lower alkyl R, is preferably méthyl.

Amino-lower alky! in a radical R, is preferably w-amino-C,-Csalkyl.

Hydroxy-lower alkyl in a radical R, is preferably e-hydroxy-C,-Cjalkyl.
Cyclohexyl-amino R, substituted by amino is preferably 4-amino-cyclohexyl-amino.
Di-lower alkylamino-cyclohexyl as part of a substituted lower alkyl radical R, is

. preferably 4-di-lower alkylamino-cyclohexyl, preferably 4-dim;thy1amino-cyclohexyl.

Piperazinyl R, is preferably 1-piperazinyl. Piperazinyl R, subsututed by amino-lower
alkyl is preferably 4-(2-ammo-ethyl)-pxperazm- I-yl.




o

’ s ! EAAIRSY g
as internediate at any stage of the process is used as starti Riﬁé@éng}SH;ﬁf
and the renai ning process steps are carried out or the proce
di scontinued at any stage or a starting rgterial is formed upder 1&eiUL 1996
reaction. conditions or is used in the forin-of a reactive der{vpa- tive or
salt. The starting materials used are preferably those which] according to
the process, result in the conpounds descri bed above as beinfg_gspecially
val uabl e. The invention relates preferably to processes for the
preparation of a conpound of formula la [err] wherein Rerr] is

a) N-(am nafdrNSliny? R ¥hd nfpRGHIBY in a radical R, are preferably 4-morpholinyl, wherein the
free valency extends from the nitrogen. Lower alkylamino R, substituted by morpholinyl
is preferably 2-morpholin-4-yl-ethylamino.

Hydroxy-lower alkyl_émino in a radical R, is preferably 2-hydroxy-ethylamino. Lower
alkylamino substituted by hydroxy-lower alkylamino is preferably 3-(2-hydroxy-ethyi-
arnino)-prop-1-ylamino.

Imidazolyl R4? in a radical R, is preferably 1H-imidazol-4-yl.
Lower alkanoylamino in a radical R, is preferably acetylamino.

Lower alkylamino-carbonylamino in a radical R, is preferably methylamino-carbonyl-
amino.

Di-lower alkylamino in a radical R, is preferably dimethylamino.
Formyl-piperazinyl in a radical R, is preferably 4-formyl-piperazinyl.

Lower alkylamino R, substituted by cyano, imidazolyl, guanidyl, amino, lower alkanoy!-
amino, lower alkylamino-carbonylamino, amidino, di-lower alkylamino-cyclohexyl,
carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower
alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl, formylpiper-
azinyl, prolylamido or by a radical of the formula H,N-CH(R)-C(=0)-NH- is preferably
di- or tri-methylamino substituted by those substituents, the substituents preferably being
in the w-position. Lower alkyl R, substituted by hydroxy can preferably also be
2-hydroxy-propyl.

A radical of the formula H,N-CH(R)-C(=0)-, wherein R is as defined above, is preferably
the acyl radical of any one of the following amino acids which regularly occur in proteins:
glycine, alanine, valine, leucine, isoleucine, phenylalanine, serine, threonine, cysteine,
methionine, tryptophan, tyrosine, asparagine, glutamine, aspartic acid, glutamic acid,
lysine, arginine and histidine, especially in their naturally occurring configuration,
preferably the (L)-configuration.

Within the scope of this text, the term "lower” denotes radicals having up to and including



b) N—(hydrox”y I'd'vver al kyl) - carbarrbyl 'c) hydrazmo d) cyclohexyl arﬁ- no‘_'

that is unsubstituted or substit'uted by :am no, or e) | o ,
i s substituted by cyano, inidazolyl, guanidyl;, anino, 1o _REIH.INCEM@NTGB’HEE@

| ower al kyl am no- car bonyl am no, anldlno d|-|0mer al kyl ap fio-cytto= -HUKT1,
carboxy, |ower al koxycarbonyl, carbanoyl,-#-hydroxy-carb nuyl18h¥ﬂgg§y
| ower al koxy, di hydroxyphosphoryl oxy, plpera2|nyl | owerj A
al kanoyl - pi perazi nyl, fornyl pi per-- azinyl, prolylanido o}

the formula Herr] N-CH (R) - C(=0) - NH wherein Ris hydr ogen, - '
4.r’ﬁai'ﬂim|a.toxﬁs hydr oxy- et hW““nerc*a-p{—e-nce-t-h-)LL

ar adl cal

> J

J err] - er r{,pdfetablytpahd intysting
2- et hyl t hi o-ethyl, indol-3-yl- nethyl phenyl - net hyl ,

4- hydr oxy- phenyl - met h |, carbanoyl -nethyl, 2- carbam)yl et hyl,
car boxy- net Hynlessptleswise indicated,in, macm:ﬁ@omqu legregiakioyil Mreierztbﬂvyinemyl Bris

1H-i mi dazol -4y ggl-rrethyl and Rlerr] is (ferr]- Clerr]al kyl,

ngrr] C[err] | koxy, chlorine, bromne, iodine, trifluoromethyl, hydroxy
The compounds of formula I can form acid addmon salts, for example with inorganic
acids, such as hydrochloric acid, sulfuric acid or a phosphoric acid, or with suitable

- organic carboxylic or sulfonic acids, for example aliphatic mono- or di-carboxylic acids,

such as trifluoroacetic acid, acetic acid, propionic acid, glycolic acid, succinic acid, maleic
acid, fumaric acid, hydroxymaleic acid, malic acid, tartaric acid, citric acid, oxalic acid-or -
amino acids, such as arginine or lysine, aromatic carboxylic acids, such as benzoic acid, o
2-phenoxy-benzoic acid, 2-acetoxy-benzoic acid, salicylic acid, 4-aminosalicylic acid,
aromatic-aliphatic carboxylic acids, such as mandelic acid or cinnamic acid, hetero-
aromatic carboxylic acids, such as nicotinic acid or isonicotinic acid, aliphatic sulfonic
acids, such as methane-, ethane- or 2-hydroxy-ethane-sulfonic acid, or aromatic sulfonic
acids, for example benzene-, p-toluene- or naphthalene-2-sulfonic acid. Mono-, di- or, if
other basic groups, such as amino or guanidyl groups, are present in the radical R,, poly-

acid addition salts can be formed.

Compounds of formula I having acidic groups, for exam pie a free carboxy group in the
radical R;, can form metal or ammonium salts, such as alkali metal or alkaline earth metal
salts, for example sodium, potassium, magnesium or calcium salts, or ammonium salts
with ammonia or suitable organic amines, such as tertiary monoamines, for example tri~
ethylamme or tri(2-hydroxyethyl)amine, or heterocychc bases, for example N-ethyl-pxper.

idine or N N’-dxmemyl-pxperazme

Compounds of formula I that possess both acidic and basic groups can form internal salts.

For the purpose of isolation or purification and also in the case of the compounds used
further as intermediates, it is also possible to use pharmaceutically unacceptable salts.
Only the pharmaceutically acceptable non-toxic salts are used therapeutically, however,

and those are therefore preferred.

In view of the close relationship between the novel compounds in free form and in the

form of their salts, including also salts that can be used as intermediates, for example in

the purification of the novel compounds or in order to identify those compounds, herein-
* before and hereinafter any reference to the free compounds is to be understood as



phenyl ,  ami no, - rmno(C[ err] C[ err] al kyl )am no; di (Cerr]-d er 1 RE"NAOEWIFN’I’OSHFET
(err]-derr]al kanoyl, propen- "yl oxy, carbaoxy, car boxy met hoxy,
et hoxycar bonyl - net hox_y. sul fani |l am do, NN

di(Jerr]-Cerr]al kyl)sul fanilam do, N nethyl -pi p_er_a-_zr nyI . pi perr | liﬁn%f m‘*
1H i m dazol -1-yl, 1H triazol-1-yl, 1H be#zi mi dazol-2-yl, 1-haphthyl .

cycl opentyl, 3, 4-dinethyl-benzyl or a radical of one of the formul ae:

-CJerr]Rerr], -NHC(=O-Rerr], -N(Rerr] )'-C(:O)-R[er-r] ,
-O(CH[err])[err] N(Rerr]) - R[err]- '
- C(=0O) - NH- ( Ghileding alse the|cobvesgjonding sall, svhege, appfdﬂ('x@ld[aad re}cped&didt CHO,
-C(CH err])=NOH, -C(CHerr]) N-OCH[err] -CH(CH err]) - NH[err] .
-NH-CH[err] C(=O-N(Rerr])-Rerr], [errl wher ei n errg and R[err]
are each i ndés&camanunds of formuda bexhabit vleable pharmpqolegica) propsties; oxGHEPlGr
s&u fu ]r C[m | Shely m&m:truu{:’anzszrmagm iﬁflmli’alfe & veikH % Pi gh dayrde gﬂgﬁhctmty Phosphohpxd-
err er I rlal koxy. chlorine ro i odi _
trifluor orretahg Fﬁx’lﬂf"e% ?ngtf M% ofcw ‘b?e“ﬁb‘i ?)H‘brf‘&lrﬁﬂ? T°W&“B{[p§$"r ] is
Cl err] - er rcipakdsyih vanioussumdamental progessess suahasisignal ransutissionprolifesatiostand ut ed
by  err] - Cfesbidih, and B BIRE rePeasd¥f Rdrinbhétn@ ne kAN dmitters. The activation of
that enzyme is effected either by receptor-mediated hydrolysis of phospholipids of the cell
" membrane or by direct interaction with certain tumour-promoting active substances. The
sensitivity of the cell to receptor-mediated signal transmission can be substantially
influenced by modifying the activity of protein kinase C (as a signal transmitter).
Compounds that are capable of influencing the activity of protein kinase C can be used as
tumour-inhibiting, antiinflammatory, immunomodulating and antibacterial active
ingredients and may even be of value as agents against atherosclerosis and disorders of the
cardiovascular system and central nervous system. '

Formerly, porcine brain protein kinase C purified in accordance with the procedure
described by T. Uchida and C.R. Filbum in J. Biol. Chem. 259, 12311-4 (1984) was used
to determine the inhibitory action on protein kinase C, and the 'inh-ibitory action on protein
kinase C was determined in accordance with the procedure of D. Fabbro et al., Arch.
Biochem. Biophys. 239, 102-111 (1985).

The porcine brain protein kinase C formerly used is a mixture of various sub-’typés
(isotypes) of protein kinase C. If pure recombinant isotypes are used instead of porcine
brain protein kinase C in the above test it is found that the compounds of formula I inhibit
the "conventional” isotype o preferentially whereas the other "conventional” isotypes g-1,
-2 and y and especially the "non-conventional” isotypes 3, ¢ and n and the "atypical”

~ isoform ¢ are generally inhibited to a lesser extent and in some cases hardly at all.

Recombinant PKC isotypes are cloned, expressed and purified in the following manner:

The production of various proteins with the aid of baculoviruses, and their cloning and
isolation from Sf9 insect cells are carried put as described by M.D. Summers and G.E.
Smith, "A manual method for bar:ulovirus vectors and insect cell culture procedure”,
Texas Agricul. Exptl. Station Bull. (1987), 1555. The construction and isolation of
recombinant viruses for the expression of PKC-« (bovine), PKC-81 (human), PKC-p2
(human) and PKC-y (human/bovine hybrid) in Sf9 cells are effected in the manner



or a salt t her eof , wher ei n a) a corrpound of formul a 'IRERLJAG]EMENT SHEET
wherein. R[err]' and Rlerr]- are-each mdependently of th¢
and Rlerr].

formula I, i
i f necessary, in protected form or a salt of syc

react ed V\Ath a corrpound of forrmla I11a:

Cher Tower aI y

[ a;
{l \%e react

of

i's. as defined ‘above, - -finccional groups presgn
with the exception of the greﬁps parti cipagi

- descnbed by Stabel et af. [S'. Stabel, M. Liyanage and D. Frith, "Expression of protein’

kinase C isozymes in insect cells and isolation of recombinant proteins”, Meth. Neurosc.

(1993)]. The production of the PKC isotypes in Sf9 cells is carried out in the manner

indicated by Stabel ez al. (see above), and the purification of the enzymes is effected in

- accordance with the method described in the publication by McGlynn et al. (E. McGlynn,

I Liebetanz, S. Reutener, I. Wood, N.B. Lydon, H. Hofstetter, M. Vanek, T. Meyer and
D. Fabbro, "Expression and partial characterization of rat protein kinase C-s and protein
kinase C-¢ in insect cells using recombinant baculovirus”, J. Cell Biochem. 49, 239-250
(1992)]. For the generation of recombmant PKC-5 (rat), PKC-¢ (rat), PKC-¢ (rat) and
PKC-n (mouse), and their expression and purification, the procedure desctibed by
Liyanage et al. ["Protein kinase C group B members PKC-s, -¢, -¢ and PKC-x: Comparison -
of properties of recombinant proteins in vizro and in vivo", Biochem. J. 283, 781-787
(1992)] and McGlynn ez al., respectively, (see above) is followed, with the additdonal
feature that the transfer vector pAc360 is used for the expression of PKC-n [V. Luckow
and M.D. Summers, "Trends in the development of baculovirus expression”,
Biotechnology §, 47-55 (1988)].

The measurement of the activity of the recombinant PKC isotypes obtained by the above
method is carried out in the absence of lipid and calcium (co-factors). Prommine suifate
phosphorylated in the absence of co-factors is used as the substrate. The acdvity of the
enzymes reflects the transfer of 2P from r[32P]-A‘I? to protamine sulfate. Protamine
sulfate is 2 mixture of polypeptides each comprising four C-terminal arginine residues. |
Phosphate incorporation is measured under the following conditions: 100 yul of the reaction
mixture contain in final concentrations 20 mM TRIS-HC! pH 7.4, 10 mM MgNO3l2,

0.5 mg/ml of protamine sulfate, 10 uM ATP (0.1 «Ci -[32P]-ATP; 10 CV/mol; Amersham,
Litde Chalfont, United Kingdom), various concentrations of the inhibitory compounds and
0.5-2.5 U (units: a unit is the amount of enzyme that, in one minute and per milligram of
protein, transfers one nanomole of 32P from the above-mentioned 7-[32P]-ATP to histone
HI (Sigma, type V-S]) of the enzymes. The reaction is started by the addition of the
enzymes and transfer at 32°C. The reaction time is 20 minutes. The reaction is then
stopped by dtippirig aliquots of 50 ul onto P81 chromatography paper (Whatmaa,

~ Maidstone, United Kingdom). After removing uabound 7-[32P}-ATP and nucleotide
fragments by washing operations as described by I.J. Wit and R. Roskoski, "Rapid
proein kinase assay using phospho-cellulose-paper absorption”, Anal. Biochem. &6,
253-258 (1975), the substrate phosphorylation is determined by scintillation measurement.
In that test, the compounds of formula I inhibit the a-isotype of protein kinase C (PKC) at
an ICyq of as low as approximately from 0.1 t0 5.0 umol/litre, generally approximately

|()n, o



31 [err] - wherein Rlerr] is as defined above, | REPLAGEMENTSHERE

present in a corrpound of fornmula Illa, with the exception| of the guani dino
group participating in the reaction,. bei ng, i f necessary,}i Rreptegt

form or with a salt of such a corrpound and any protecting groups present

are renoved, or b) for the preparation.gf- a conpound of in
Rl err] has .any one of the above- nentioned neanings c) tol e) and R[err] has|

any one of - the above- ment i oned meanl ngs, a conpound of foffla VA Terr]

o

from' O.l to 1.0 umol/htre. In contrast, the other isotypes of PKC are generally inhibited .
only at distinctly higher concentrations (i.e. at concentrations up to more than 300 times

higher).

As may be expected purely on the basis of the above-described inhibitory action on
protein kinase C, the compounds of formula I exhibit antiproliferative properties which
can be demonstrated directly in another test described in the following in which the
inhibitory action of the compounds of formula I on the growth of human T24 bladder
carcinoma cells is determined. Those cells are incubated in Eagle’s minimal essential
medium, to which 5% (v/v) foetal calf serum has been added, in a humidified incubator at
37°C and with 5% by volume of CO, in the air. The carcinoma celis (1000-1500) are sown
in 96-well microtitre plates and incubated overnight under the above-mentioned
conditions. The test compound is added in serial dilutions on day 1. The plates are
incubated for 5 days under the above-mentioned conditions. Duritig that period the control
cultures undergo at least four cell divisions. After incubation, the celié are fixed with 3.3%
(w/v) aqueous glutaraldehyde solution, washed with water and stained with 0.05%
(weight/volume) aqueous methylene blue solution. After washing, the dye is eluted with
3% (wiv) aqueous hydrochloric acid. The optical density (OD) per well, which is directly
proportional to the number of cells, is then measured at 665 nm using a photometer
(Titertek multiskan). The ICs, values are calculated with a computer system using the

formula

ODyg;s (test) minus ODggs (start) x 100

ODyg¢s (control) minus ODgg (start)

The ICsq values are defined as being the concentration of active ingredient at which the
number of cells per well at the end of the incubation period is only 50% of the number of
cells in the control cultures. In the case of the compounds of formula I, the ICsq values so
ascertained are approximately from 0.01 to 10 umol/litre, generally approxxmately from
0.01 to 1 umolstitre.

The anti-tumour activity of the compounds of formula I can also be demonstrated in vivo:
Female Balb/c hairless mice with s.c. transplanted human bladder tumours T24 are used to

determine the anti-tumour activity. On day 0, with the animals under peroral forene
narcosis, approximately 25 mg of a solid tumour are placed under the skin on the animals’
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~ sodium chloride soluuon in the various doses. The tumours are measured twice a week

with a slide gauge and the volume of the tumours is calculated. In that test, the peroral or
intraperitoneal administration of a compound of formula I brings about a marked reduction
in the average tumour volume in comparison with the untreated control animals.

On the basis of the properties described, the compounds of formula I can be used

especially as tumour-inhibiting active ingredients, for example in the treatment of tumours
of the bladder and the skin. When the compounds of formula I are used in the treatment of
cancer in combination with other chemotherapeutic drugs, they prevent the development.

of resistance (multidrug resistance) or eliminate an already existing resistance to the other
chemotherapeutic drugs. They are also suitable for the other uses mentioned above for
protein kinase C modulators and can be used especially in the treatment of disorders
responsive to inhibition of protein kinase C.

Some of the compounds of formula I also inhibit the tyrosine kinase activity of the
receptor for the epidermal growth factor (EGF). That receptor-specific enzyme activity
plays a key role in signal transmission in a large number of mammalian cells, including
human cells, especially epithelial cells, cells of the immune system and cells of the central
and peripheral nervous system. In the case of various types of cell, the EGF-induced
activation of the receptor-associated tyrosine protein kinase (EGF-R-TPK) is a pre-
requisite for cell division and accordingly for the proliferation of a cell population. The
addition of EGF-receptor-specific tyrosme kinase inhibitors thus inhibits the replication of
those cells.

Inhibition of EGF-receptor-specific tyrosine protein kinase (EGF-R-TPK) can be demon-
strated, for example, using the method of E. McGlynn et al., Europ. J. Biochem. 207,
265-275 (1992). The compounds according to the invention inhibit the enzyme activity by
50% (ICS0) for example at a concentration of from 0.1 to 10 pM.

The compounds of formula I that inhibit the tyrosine kinase activity of the receptor for the
epidermal growth factor (EGF) can accordingly be used, for example, in the treatment of
benign or malignant tumours. They are able to bring about tumour regression and to
prevent metastatic spread and the growth of micrometastases. They can he used especially
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car banoyl - net hyl , 2-carbanoyl - ethyl car boxy- met hyl , 2-C<1r boxy et hyI
4- am no-butyl, 3-guanidyl-propyl or Ris I H im dazol - 3- y! - 8t iyl 199’
functional groups present in R err] bei ng “if necessary, |in protected fo m
and any protecting groups present are renmpved, or - c) |fofr THe preparati on
of a conpound of fornula la wherein Rierr] is N-(aninoilower alkyl)- :
carbanmoyl or ‘N-(hydroxy-tower alkyl)-car bamoyl- and Rl err] has any one of
t he above- rie tieicasecaf episienmaldiyperpraiiferation (pseriasis),dn ete taatmendtaf heapldsiar of)

~ epithelial character, for example mastocarcinoma, and in the case of leukaemia. The
- campounds can also be used in the treatment of disorders of the immune system and
~ inflammation if protein kinases are involved. Furthermore, those compounds of formula I
can be used in the treatment of disorders of the central or penpheral nervous system if
signal transmission by protein kinases is involved. -

‘The compounds of formula I and the salts thereof also inhibit the enzyme p34°%%/cycline
B3 kinase. That kinase controls, in addition to other cdc2-related kinases, specific-
phases of cell division, especially the transmon from the G,-phase to the S-phase and
more especially the transition from the Gz-phase to the M-phase.

In chronological order, the cycle of a eukaryotic cell consists of the interphase and the
M-phase. The interphase is accompanied by an increase in the size of the cell. In chrono-
logical order, the interphase consists for its part of the G,-phase, the S-phase and the

: Gz-phase. In the G;-phase (G = gap) biosynthetic processes take place in the cell. In the
S-phase (synthesis phase) the DNA doubles. The cell then enters the G,-phase which ends
with the commencement of mitosis.

In chronological order, the M-phase for its part consists of the division of the cell nucleus
“(mitosis) and the division of the cytoplasm (cytokinesis).

The above-mentioned inhibition of the enzyme p34°%?/cycline B**!3 kinase can be
- demonstrated by the following test:

10 uM I-methyl-adenine are used to induce starfish oocytes to enter the M-phase. The
oocytes are then frozen in liquid 'nitrogen and stored at -80°C. If necessary, the cocytes are
homogenised and centrifuged, as described in D. Arion ez al., Cell 53, 371-378 (1988) and
V. Rialet and L. Meijer, Anticancer Res. 11, 1581-1590 (1991). In order to purify the
p34°9°%/cycline B%!3 kinase, the supernatant of the oocytes is added to p9=KSbs.
Sepharose grains prepared from recombinant human protein p9CKSbs, as described in

L. Azzi et al., Eur. J. Biochem. 203, 353-360 (1992). After 30 minutes at 4°C while being
turned constantly, the grains are washed thoroughly and the active p34“4<3/cycline Bd¢!3
kinase is eluted with free protein p9©¥Sts (3 mg/ml). The eluted kinase is tested using
histone H1 as substrate, as described in L. Meijer ez al., EMBO I. 8, 2275-2282 (1989)
and EMBO J. 10, 1545-1554 (1991). In that test, the compounds of formula I and their
salts exhibit an inhibiting concentration ICso [umol/litre] of approximately from 0.0005 to



wherein R[er'r] ‘has any one of the above-nentioned neani ngs, or a reactive
aci'd derivative thereof is reacted with an amne of fornula X '

H err] N B TR
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group being, if necessary, in protected-flfr-m and any| pyrotecting groups
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preferred agg QUrdlriit ve used in the treatment of hyperproliferative disorders, such as tumours
and psoriasis.

S

The compounds of formula I also inhibit the production of HIV viruses, as shown by the
test below, and can accordingly be used as agents against the immune deficiency disease
AIDS. The initial symptoms observed after HIV infection in humans is followed by a
clinical latency period which can last several years. After that period, the stage known as
AIDS occurs and usually progresses to death. The latency period is attributed to several
factors: immune response, occlusion of the viruses in lymph nodes or other tissue and
entry into a stage of molecular and viral latency in which the infected cells do not
complete the viral cell cycle, which is why infectious viruses cannot be produced and the
infection cannot spread. That stage of molecular latency has been investigated using cell
models, such as the ACH-2 cell line [K. Clouse et al., J. Immunol. 142, 431 (1989)] and
the U1 cell line [T. Folks er al., J. Immunol. 140, 117 (1988)]. Those cells are infected
with HIV-1 viruses, but have only a low content of infectious viruses. If, however, those
cells are stimulated with physiologically relevant factors that are known to be increased in
AIDS patients, such as tumour necrosis factor, interleukin-6 etc., or with chemical induc-
tors, such as phorbol diesters, for example 13-O-acetyl-12-O-n-tetradecanoyl-phorbol, a
massive production of virus follows. The ACH-2 and U1 cells are representatives of two
different cell families that are targets for HIV infection, namely lymphocytes and macro-
phages.

Hitherto, effective prevention of the progression of HIV infection to the outbreak of AIDS
has not been possible. Many attempts have been made to prevent virus replication after the
“outbreak of AIDS, that is to say, in a stage in which viruses are produced on a massive
scale. In contrast, the compounds of formula I interfere with cell processes that Icad to the
 activation of latently infected HIV cells without impairing normal cell processes, such as
cell division. ' o

If the 'above-'mentioned U1 or ACH-2 cells are used as a model! for viral latency, it can be
~ demonstrated that HIV virus produi:tion induced by 13-O-acetyl-12-O-n-tetradecanoyl-
.. phorbol OF LUMOUr NECcrosis factor-alpha are effectively inhibited by the compounds of
‘formula I at a concentration of approxxmately from 0.001¢to 1 wnollht.re for example at
.. 0.03 ].unollhlre ' '



The invention rel ates also to a method of treating warm bl ooded anifral's

suffering froma tumour disease, which nethod corrprlses administering to :

war m bl ooded ani nal s requiring such treatment an -
~in inhibiting tunours of a conpound of formul'a | prifgi
acceptable salt thereof. The invention relldtes ‘al fo[To the USE™OM a
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especi ally 50- 500 mg, are adm red to rm bl ooded ani mal of approx-
imately 70 kg body wei ght. N :

N Re @

wherein R, is

a) N-(amino-lower alkyl)-carbamoyl,

b) N-(hydroxy-lower alkyl)-carbamoyl,

¢) hydrazino,

d) cyclohexyl-amino that is unsubstituted or substituted by amino, or

e) lower alkylamino that is substituted by cyano, imidazolyl, guanidyl, amino, lower
alkanoylamino, lower alkylamino-carbonylamino, amidino, di-lower alkylamino-cyclo-

- hexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower

- alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl, formylpiper- -
azinyl, prolylamido or by a radical of the formula H,N-CH(R)-C(=0)-NH- wherein R is
hydrogen, C,-C,alkyl, benzyl, hydroxymethyl, 1-hydroxy-ethyl, mercaptomethyl,
.2—methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4-hydroxy-phenyl-methyl,
carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl, 2-carboxy-ethyl, 4-amino-butyl,
3-guanidyl-propyl or R is 1H-imidazol-4-yl-methyl, and

R, is C;-Cgalkyl, C-Cjalkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy,
phenyl, amino, mono(C;-C;alkyl)amino, di(C;-Csalkyl)amino, C,-C,alkanoyl, prop-
eriyloxy, carboxy, carboxy-me_thoxy, ethoxycarbonyl-methoxy, sulfanilamido, N,N-
di(C,-Cjalkyl)sulfanilamido, N-methyl-piperazinyl, piperidinyl, 1H-imidazol-1-yl, 1H-

- triazol-1-yl, 1H-benzimidazol-2-yl, 1-naphthyl, cyclopentyl, 3,4-dimethyl-benzyl or a

radical of one of the formulae:

-CO4R3, -NH-C(=0)-R3, -N(R3)-C(=0)-R,, -O-(CH,),-N(R3)-R,,
-C(=0)-NH-(CH,),-N(R3)-R4, -CH(CH,)-NH-CHO, -C(CH;)=N-OH,
-C(CH3)=N-O-CH3, -C(CHj)-NH,, -NH-CH,-C(=0)-N(R3)-R,,

—N N ‘Q » <(CHj)p-Rg, -X-(CH;),-Rg and
_/ Rs .
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The invention relates also to pharnmaceutical conpositions conprising an
effective anount, especially an anount effective in
treatment of one of the above-mentioned disorders, off RERLAGEMENE SHEET
i ngredi ent together with pharmaceutically accept abI e [cgrriers That ane
suitable for topical, enteral, for examplig oral or rectjall, 8 1 ggnterel
adm ni stration andthat may be i norganic or organic, sdalijd r‘%f’! g' [

are used for oral admnistration especially tablets or |gelatin capsu. es
that conprise the active ingredient together with diluents, for exanple

| act ose, dextrose, sucros nnitol, sorbitol, cellul ose artor grycerol,

and/or | ubrigag b f,%arrplg ,{;lca tal c, stearic acid or salts thereof,
such as rragne5| lﬁn(o i umst earate, and/ or pol yet hyl ene glycol. Tablets
may al so conprise bi nder s‘—f'ér exanpl e magnesi um al um ni um silicate,

starches, sodiereizRgandR, a8 €ach ipdependentlyof lﬂtﬁﬂmﬁjﬁxa@aﬂﬂ(}’lﬁéum%e‘l Mﬂ“&fgé

322: lrlgﬁdca(rjlbg&mearfaghoz} §ledrlal Rgﬁamgeh @,Qt‘%ﬂkﬁy gé f‘@ﬁlﬁnn@cfb?omrhé 2 salt
t hereof , suéd g‘éﬁh?‘lfﬂﬁnﬁp’é{ I}B&t Tﬁdﬁ'&‘?’&i’a{'é‘}’f@'ﬂ E‘ ﬁgiﬁmﬂse‘gl b |
adsor bent s, ighteayl thitdy onsubstiisted brimone-sabstianei by Clcgmylsmommr ibly enﬂunru-s e
the pharma- ¢ gically active conpounds of the present invention in the
form of par ral |y adm nis- trable conpositions or in the form of

i nf usi on soland theselts theredf. sol uti ons are preferably isotonic aqueous
sol.utions or suspensions which, for exanple in the case of |yophilised

conmposi ti ons t hat I se the active, ingredient, alone or together with a

carrier, ggﬁﬁgr%ﬁmnpgpes °85‘r?°5‘édsr?gg@'"wye€ PPN 0 use. The

phar maceutl Iml\,}@lnmm haloges, Josver dkoxyt enlowersalkyland/ or may conpri se

exci pi ents, I{ gsr exanpl e preservatives, stabilisers, wetting agents and/or
ol

emul sifiers, ubilisers, salts for regul ating the osmotic pressure and/ or
buffers. The) Nrlamineloprealicsld-sebrmayl. conposi tions, which may, if desired,

conpri se ot Re.(hydroxy-lower alkyl)-carbamoyl,
c) hydrazino, :

d) piperazinyl that is unsubsututed or substituted by ammo-lower alkyl,
e) morpholinyl, or |
f) lower alkylamino that is substituted by morpholinyl, hydroxy-lower alkylamino, imid-
azolyl, guanidyl, amino, lower alkanoylamino, lower alkylamino-carbonylamino, amidino,
carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, dihydroxy-
phosphoryloxy or by a radical of the formula HzN-CH(R)-C(=O)-NH- wherein R is
‘hydrogen, and _
R, is chlorine, trifluoromethyl, carboxy, a radxcal of the formula -CO,R; wherein R; is
C;-Cjalkyl, or a radical of the formula -C(=0)-NH-(CH,),-R4* wherein nis 2 or 3 and R,?
is hydroxy, amino or imidazolyl, |
and the salts thereof.

lA further preferred group compnses compounds of formula I wherein

Ry is hydrogen,

R, is

a) N-(ammo-lower alkyl)-carbamoyl _

b) N-(hydroxy-lower alkyl)-carbamoyl,

c) hydrazmo or _
- d) lower alkylammo that is substituted by 1m1dazolyl ouamdyl amino, lower alkanoyl-
‘amino, lower alkylamino-carbonylamino, amidino, carboxy, lower alkoxycarbonyl,
carbamoyl, N—hydroxy-carbamoyl, hydroxy, dihydroxyphosphoryloxy or by a radical of



" pharmacol ogically active substances, such as antibiotics,
“manner known per se, for exanpl e by neans of conventlonal » ’
granulatlng,'confectlonlng, di ssol ving ‘or |yophilising prccasses and
conpri se approximtely from1%to 100% especially from appqfox?anel y
approximatel.ly 20% active ingredient(s). -The follow ng pl es |TT
the invention without limting it in any way. The Rerr] §
determ ned. on silica gel thin-layer plates (Merck, Darnsts
ratio of the eluants in the eluant m xtures used is indicated in par
vol une (v/ V) maﬂ:mmlwﬁﬂﬁ&ﬂﬁ(&-@(r@) Mﬂlmmdmmhyaggeesn@el 5| us.

- 34 R, is chlorine or triftuoromethyl,
- and the salts thereof. '

Preferred are compounds of formula I wherein

- Ry is hydrogen, chlon'xie lower alky! or lower alkoxy,
R,is N-(w-amino-C,-Cjalkyl)-carbamoyl, N-(e-hydroxy-C,-Cjalkyl)-carbamoyl,
hydrazino, 2-hydroxy-propylamino or linear C,-Cjalkylamino that is substituted in the
o-position by morpholinyl, o-hydroxy-lower alkylamino, imidazolyl, guanidyl, amino,
lower alkanoylamino, amidino, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-
carbamoyl, hydroxy or by dihydroxyphosphoryloxy, and
R, is chlorine, trifluoromethyl, carboxy, a radical of the formula -CO,R; wherein Ry is
C,-Csalkyl, or a radical of the formula -C(=0)-NH-(CH,),-R,* wherein n is2or3and R
is hydroxy, amino or imidazolyl,
and the salts thereof.

Preferred are especially compounds of formula I wherein
Ry is hydrogen, .
R, is N-(e-amino-C,-Cjalkyl)-carbamoyl, N-(e-hydroxy-C,-Cjalkyl)-carbamoyl,
hydrazino, 2-hydroxy-propylamino or linear C,-Calkylamino that is substituted in the
o-position by imidazolyl, guanidyl, amino, lower alkanoylamino, amidino, carboxy, lower
alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy or by dihydroxyphosphor-
yloxy, and |
R, is chlorine or trifluoromethyl,
-and the salts thereof.

Especially preferred are compounds of formula I wherein

Ry is 'hydrogen, chlorine, methyl or methoxy,

R, is N-(w-amino-C,-Cjalkyl)-carbamoyl, N-(e-hydroxy-C,-Cjalkyl)-carbamoyl,
hydrazino, 2-hydroxy-propylamino or linear C,-Cjalkylamino that is substituted in the .
w-position by 4-morpholinyl, o-hydroxy-ethylamino, |H-imidazol-1-yl, 1H-imidazol-4-yl,
guanidyl, amino, acetylamino, amidino, carboxy, ethoxycarbonyl, carbamoyl, N-hydroxy-
carbamoyl, hydroxy or dihydroxyphosphoryloxy, and

R, is chlorine, trifluoromethyl, carboxy, a radical of the formula -CO,R; wherein Rj is
methyl, or a radical of the formula -C(=0)-NH-(CH,),-R,* wherein n is2or3and R,*is
hydroxy, amino or 1H-imidazol-4-yl,

and the salts thereof.



Abbr evi ations: conc.: concent r at ed HV h| gh vacuum RF re‘fI ux RT: '_-r_'c')'o'm'. .

t enperature h: hour(s) ~"The abbr evi ati ons in respect.
the follow ng meanings: br: broad d: doubl et “H: hydrog
singl et ~ Exanple 1: 50 ng (0.143 mmwol) of, -
N-(3-trifluoromethyl - phenyl):4-(2-chl orvl4: pyrldyl) 2
stirred for 44 h at 100[err] in |- m .of 3-am no-1-prop
by evaporation and.-chromat ography (nethytene chlorlde
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manner

" The compounds ot‘ formulaI and the salr.s thereof are prepared in accordance wuh
processes known per se. The process according to the invention for the preparauon ofan .
_ N.phenyl-z-pynmxdmeamme denvauve of formula Iis effected as fouows '
a)a compound of formula II -

Z C(=0)-CH=CH-’N(R5')-R9

R, '

wherein Rg and Ry are each independently of the other lower alkyl and R; is as defined
above, functional groups present in a compound of formula II, with the exception of the
‘groups participating in the reaction, being, if necessary, in protected form, or a salt of such
a compound is reacted with a compound of formula III | '

Rq Ry
NH (.
N
: $
NH, H

wherein Ry and R, are as defined above, functional groups present in a compound of
formula I, with the exception of the guanidino group participating in the reaction, being,
if necessary, in protected form, or with a salt of such a compound, and any protecting
groups present are removed, or

b) for the preparation of a compound of formula I wherein R; has the above-mentioned
meaning ¢), d) or g) and Ry and Rz each have any one of the aoove-menuoned meanings, a
compound of formula IV

A1

on

g{ve
i no) - 4- pyr| dyI] 2- pyr



Stage 1.1: 24.61 g (177.62 mmol) of -2-chi or 0-4-cyano- pyri di ne are pI aced in -

“1.25 litres of diethyl ether under nitrogen, and 120 jm E@E&ZQI\MI -
th ' i.um’ i eéHEEﬁhe red

tet rahydrof uran, 353 nmol) of methyl -- magnesi:um chl or}i
suspension.is stirred for 40 h at RT, poured onto 1.35 litres of iceljwdter
and 250 m. of 6N HCl and stirred for 14 1Fb‘_.at RT. Extraqti 88 JiLhogsefhyl
et her and nethyl ene chloride, drying with MySO4 and qorncentration giye{4-
acetyl -2-chl oro-pyridine; Rerr]=0.5 (nethyl ene chlofide: nethanot—=—9:1).
Al t ernatiively, 4-acetyl-2-chloro-pyridine.can be obtained jn the foll oW ng
manner : 5.0 g (36.5 mml) of 4- ac yl - pyr|d| ne N-oxide and 6.64 m (73

50[err] into 500 nl- of 10N

hyl acetate and treated with

n (diet hyI"I‘l et her/ n- hexane) give

in 50 M of toluene for 2 h at
100[ err] .. The reaction mxtufe is stlr
sodi 'um hydr oxi de sol utj chJ%d W
Tonsi |- (Fl'uka; bentogite Na m ni um si | '(f@t e). ConCen-

tration and crystall
4- acetyl-2-chl oro- p;h"

~ wherein Y is a leaving group and R and R, are as defined above, functional groups
present in a compound of formula IV, with the exception of the leaving group partic-
ipating in the reaction, being, if necessary, in protected form, or a salt of such a compound
is reacted with an amine of the formula

HzN-Rlz ' (V)

~ wherein Ry, is amino or unsubstituted or amino-substituted cyclohexyl, or is lower alkyl
that is substituted by morpholinyl, hydroxy-lower alkylamino, cyano, imidazolyl,
guanidyl, amino, lower alkanoylamino, lower alkylamino-carbonylamino, amidino, di-

 lower alkylamino-cyclohexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-
carbamoyl, hydroxy, lower alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower
alkanoyl-piperazinyl, formylpiperazinyl, prolylamido or by a radical of the formula

' H,N-CH(R)-C(=0)-NH- wherein R is hydrogen, C,-C,alkyl, benzyl, hydroxymethyl, 1-
hydroxy-ethyl, mercaptomethyl, 2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4-
hydroxy-phenyl-methyl, carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl, 2-
carboxy-ethyl, 4-amino-butyl, 3-guanidyl-propyl or R is 1H-imidazol-4-yl-methyl,
functional groups present in R, being, if necessary, in protected form, and any protecting
groups present are removed, or

¢) for the preparation of a.compound of formula I wherein R, is N-(amino-lower alkyl)-
carbamoyl or N-(hydroxy-lower alkyl)-carbamoyl and Ry and R, ¢ach have any one of the .
~ above-mentioned meanings, a carboxylic acid of formula IX



-35 - mp 35[err] FAB-MS: 156 (Merr]+H) . The 4 acetyl pyr|d| ne

N- oxi de used IS prepared in the follow ng manner: 11.0 m86—~wol)—of
4-acetyl -pyridine and 31.3 g (100 mmol) of 55%.m chi oro- pé’tfﬁbﬁﬁﬁhﬁﬂlﬂas”gﬁ
are boiled under RF for 16 h in 200 m- of nethyl ene chl orfi JEPrecrp-
itation with 200 m of diethyl ether giveq64-acetyl-pyridine %IRO Jgple %gnr.. .
132-133. Stage 1.2: 16.2 g (104.2 mmol) of 4-acetyl-2-ch qr o- pyrltlﬁﬁ are.
stirred at 110[err] with 116 m of dinmethylfornmani de di ethyacetal for 1{h
Cooling to O[err], filtering and drying at 60[err] under {HV give :
3-di net hyl am no- 1- (2-chloro-4-p
(di met hyl squOX|de) 2.98 (3
(1H d). Stage 1.3:°6.3 g (150 rrm)l
to a suspension of 16. 1

of ethanol. 7.0 m of .
brown solution and theyrea
then cooled to O[err] a
is washed with ethanol a
3-trifluoronethyl-phenyl -

|dy -2 propen- 1-one; [ErTTHNWVR -
. 5.9 (1Hd), 7.8 (3HM, 8.5
1 de (50%in water) are added.
uoronethyl-aniline in 35 m
aci & (65% 0. I"mol JRare then addB®.to the
i.on mxturHe is heated for 20 h under -RF. It is
iltered, and the material retained on the fllter
g)o?-['ed at 60[err] under HV to give

wherein Rg and R, each have any one of the above-mentioned meanings, functional groups
present in R, being, if necessary, in protected form, or a reactive acid derivative thereof is
reacted with an amine of formula X

wherein R;3 is amino-lower alkyl or hydroxy-lower alkyl, the amino or hydroxy group
being, if necessary, in protected form, and any protecting groups present are removed, or

d) for the preparation of a compound of formula I wherein R, is morpholinyl, or is piper-
azinyl that is unsubstituted or substituted by amino-lower alkyl and Rg and R, each have
any one of the above-mentioned meanings, a compound of formula IV

“ N
l N \N/IKN

N = H

Y

wherein Y is a leaving group and Ry and R, are as defined above, functional groups
present in a compound of formula IV, with the exception of the leaving group partic-
ipating in the reaction, being, if necessary, in protected form, or a sait of such a compound
is reacted with morpholine, or with piperazine that is unsubstituted or substituted by
amino-lower alkyl, and any protecting groups present are removed, or

e) for the préparation of a compound of formula I wherein R; is -CO5R;,
-C(=0)-NH-(CH_),-R4* or -C(=0)-NH-(CH,),-N(R3)-R,, wherein the symbols and subs-
tituents are each as defined above, a carboxylic acid of formula XI



guani di ne mtrate [err]l—l—NNR(dlrrethyI sulfomde) 7.6 (7TH,m,

-(1Hbr, s). Stage 1.4: 150 ng (0.71 mmol ) of - ' . N

3-di et hyl:am no- 1- (2 chl or o- 4- pyri dyl) - 2- propen- - 1- ong~ase.suspended in 1.5

m of 2-propanol. 190 ng (0.712 mmol) of 3-frifluoro tREIFP!:ACEMENT SHEET _

phenyl - guani di ne mtrate and 31 g (0.783 hhmol) of sofi ' '

added andithe reaction mxture is stirred for 18 h un e REQPJ is th
t B

cooled to RT and filtered, and the material retained pn é?""’l_s
washed wi th 2-propanol and water and dried at 50[err]}under HV to giyV
N-(3-trifluoronethyl-phenyl)-4-(2-chloro-4-pyridyl)-2fpyrimdinean ne; jmp.
169-171;, Rerr]=0.67 (nethylene | orirde: methanol = 95-5)—+AB-Ms. 351 _
(Merr]+Hy. Exanple 2: Anal og 1, there is obtained from20
ng (0.063 mml) of '

N-(3 chl or o- phenyl ) - 4-
3-ami no-- 1- propanol

N- (13- chl oro-phenyl ) - 4- 2-

i m dineamine and 1 m of
COOH (XD,

hydr oxy- pn-ppyl ani no) - 4-pyridyl ]-2-pyrim di ne-
am ne; m p. 144-147[err[7Y Rl err] =0. 12 (met hyl ene chl ori de: met hanol = 95:5),
FAB-Ms: 356 (Merr]+H). The starting material is obtained in the f-oI | owi ng
manner: Stage 2.1: Anal ogously to Stage 1.4, there is obtained from 150 ny
(0.7 nmol) of 3-dinethylanmino-1-(2-chloro-4-pyridyl)-2-propen-1-one and 165

mg (0. 71 rmol \)/hcrem io and R; are as defined above, functional groups present therein being, if
necessary, in protected form, or a reactive carboxylic acid derivatve thereof is esterified
or amidated in an appropriate manner and any protecting groups present are removed,
and, if desired, a compound of formula I obtained in accordance with any one of Processes -
a-¢ is converted into its salt, or an obtained salt of a compound of formula I is converted
into the free compound.

The manner in which the above-mentioned process variants are carried out is explained in

detail hereinafter:

General: _ _

The end products of formula I may comprise substituents that can also be used as
protecting groups in starting materials for the preparation of other end products of
formula I. Within the scope of this text, therefore, unless the context indicates otherwise,
only a readily removable group that is not a constituent of the particular end product of
formula I desired is referred to as a "protecting group".

Protecting groups and the manner in which they are introduced and removed are
described, for example, in "Protective Groups in Organic Chemistry”, Plenum Press,
London, New York 1973, and in "Methoden der organischen Chemie", Houben-Weyl, 4th
edition, Vol. 15/1, Georg-Thieme-Verlag, Stuttgart 1974 and in Theodora W. Greene
"Protective Groups in Organic Synthesis", John Wiley & Sons, New York 1981. A charac-
teristic of protecting groups is that they can be readily removed, that is to say, without
undesired secondary reactions taking place, for example by solvolysis, reduction, photol-
ysis or also under physiological conditions.

Hydroxy-protecting groups are, for example, acyl radicals, such as unsubstituted or
substituted, for example halogen-substituted, lower alkanoyl, such as 2,2-dichloroacetyl,



-36-  chol o- phenyl guani d| ne hitrate

N- (3- chl or o-
196- 198[err] .,

Alternatlvely, N-(3-chl oro- phenyl ) - 4- (2-¢hl or o- 4- pyrldy )t
can be Obtained in the folloving manner:-1840.0 g (32 mpl

N- ( 3- chl or o-
for 24 h |n
mxture i s’

phenyl ) - 4- (2- chl or o- 4- pyr.i dyl) - 2- pyrl i di ne REPLACEMHNFIE&HEETD,_-.'.
Rl err]=0.7 (nethylene chloride: methanol ={9f:

phenyl) - 4(N-OX|do4pyr|dyI) 2- pyri m di neajri | ' fF
100 m of phosphorus oxychloride at 110[err]. The reaction
stirred at 50.into 2N sodi um hydroxi de sol utwon and extract

\(’Vj[ Ea'?r ;ﬁt (rj?g]ygé a% ;:Iﬁdicals COEEBEHIE il Qéhlngitﬂrscésﬁé&ﬂi)] tefutdXJcarbonyl, unsubstituted
chl or o- %henyl gr.sgo qﬁ‘ﬂgﬁ%ﬁiyw&?'ﬁg pr 32“"‘5&? ‘ﬁ{“&oﬁ%%@“rm'ﬁl of §épheay-

Rlerr]=0.7

( reshbxptcarbenylh bio2-hale:lowetakaxdycarb&dyl such as 2,2,2-trichloroethoxycarbonyl,
and also trityl or formyl, or organic silyl or stannyl radicals, and also readily removable
etherifying groups, such as tert-lower alkyl, for example tert-butyl, 2-oxa- or 2-thia-
aliphatic or -cycloaliphatic hydrocarbon radicals, especially 1-lower alkoxy-lower alkyl or
1-lower alkylthio-lower alkyl, for example methoxymethyl, 1-methoxy-ethyl, 1-ethoxy-
ethyl, methylthiomethyl, 1-methylthioethyl or 1-ethylthioethyl, or 2-oxa-~ or 2-thia—cyc10-
alkyl having 5 or 6 ring atoms, for example tetrahydrofuryl or 2-tetrahydropyranyl or
corresponding thia analogues, and also unsubstituted or substituted 1-phenyl-lower alkyl, -
such as unsubstituted or substituted benzyl or diphenylmethyl, suitable substituents of the
phenyl radicals being, for examplé, halogen, such as chlorine, lower alkoxy, such as
methoxy, and/or nitro.

- A protected amino group may, for example, be in the form of a readily cleavable acyl-

amino, arylmethylamino, etherified mercaptoamino, 2-acyl-lower alk-1-en-yl-amino, silyl-
amino or stannylamino group or in the form of an azido group.

In a corresponding acylamino group, acyl is, for example, the acyl radical of an organic
carboxylic acid having, for example, up to 18 carbon atoms, especially of an alkane-
carboxylic acid that is unsubstituted or substituted, for example, by halogen or by aryl, or
of a benzoic acid that is unsubstituted or substituted, for exaxriple, by halogen, lower
alkoxy or by nitro, or of a carbonic acid semiester. Such acyl groups are, for example,
lower alkanoyl, such as formyl, acetyl or propionyl, halo-lower alkanoyl, such as 2-halo-
acetyl, especially 2-chloro-, 2-bromo-, 2-iodo-, 2,2,2-trifluoro- or 2,2,2-trichloro-acetyl,
benzoyl that is unsubstituted or substituted, for example, by halogen, lower alkoxy or by
nitro, for example benzoyl, 4-chlorobenzoyl, 4-methoxybenzoyl or 4-nitrobenzoyl, or
lower alkoxycarbonyl that is branched in the 1-position of the lower alkyl radical or
suitably substituted in the 1- or 2-position, especially tert-lower alkoxycarbonyl, for
example tert-butoxycarbonyl, arylmethoxycarbonyl having one or two aryl radicals that
are preferably phenyl that is unsubstituted or mono- or poly-substituted, for example, by
lower alkyl, especially tert-lower alkyl, such as tert-butyl, lower alkoxy, such as methoxy,
hydroxy, halogen, for example chlorine, and/or by nitro, such as unsubstituted or subs-
tituted benzyloxycarbonyl, for example 4-nitrobenzyloxycarbonyl, or substituted diphenyl-
methoxycarbonyl, for example benzhydryloxycarbonyl or di(4-methoxyphenyl)methoxy-
carbonyl, aroylmethoxycarbony! wherein the aroy! group is preferably benzoyl that is
unsubstituted or substituted, for example, by halogen, such as bromine, for example phen-



The N-(3-chl oro-phenyl)-4- (N oxido-4-pyridyl)-2-pyrimdinea 'ﬂepy@@m
prepared i.n the following manner: 10 g (35.4 mol) - of B EiNsr SHEET
N- (3-chl oro- phenyl ) - 4- (4-pyridyl)-2-pyrim di nearm ne and 11.
of mchl oroperbenzoic acid are stlrred for 5 h at RT in 500]r
chloride. Concentration and crystallisati-d?-(acetic acid) o _
give N-(3-chloro- phenyl)- 4(N-OX|do4pyr|dyI) 2pyr|md| I ). i N
274- 275, Rerr]=0.6 (nmethylene chloride:nethanol =.9:1). W,
Anal ogously to Stage 1.3, there is obtained from 4. 1n (0.04 nol) of '
3-chl oro- aq};*lbmaﬂmdyl%-&alg-l@ﬁrcﬂﬂ!aoxmb.l)bomyl foy axampld 2,2, 25 G¢hiaroatbd Xy )

777 (1 eI PRy, o FiEGRE LS (bl SbY
prepared in athenysseionyhuhesgiouthe §‘EPSFW§¥‘3 aggeaeh jndependepiyco m"&rw@bp@ﬂc
conversion r bhﬂi@c cidutiphatieasr aﬁcﬁna@fhyumamﬁdmm that isadnsubstituted or substit-
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mne, - d) carbonyl such as 2- methylsﬂyle oxycarbonyl or 2-( -n-butyl-me sxlyl) OXy-

N- (13- chl or o- Rh@biry1) or-{fridryisitydétherye adoiluck b 2luaptiengisil fleppxryaiyddnyR- pyr i.ni di
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Other acyl radicals suitable as amino-protecting groups are also corresponding radicals of
organic phosphoric, phosphonic or phosphinic acids, such as di-lower alkylphosphoryl, for
example dimethylphosphoryl, diethylphosphoryl, di-n-propyiphosphoryl or diisopropyl-
phosphoryl, dicycloalkylphosphoryl, for example dicyclohexylphosphoryl, unsubstituted
or substituted diphenylphosphoryl, for example diphenylphosphoryl, unsubstituted or
substituted, for example nitro-substituted, di(phenyl-lower-alkyl)phosphoryl, for example
dibenzylphosphoryl or di(4-nitrobenzyl)phosphoryl, unsubstituted or substituted phenyl-
oxyphenylphosphonyl, for example phenyloxyphenylphosphonyl, di-lower alkylphos-
phinyl, for example diethylphosphinyl, or unsubsututed or substituted diphenylphosphinyl,
for example diphenylphosphinyl.

In an arylmethylamino group that is a mono-, di- or, especially, tri-arylmethylamino
group, the aryl radicals are especially unsubstituted or substituted phenyl radicals. Such
groups are, for example, benzyl-, diphenylmethyl- and, especially, trityl-amino.

An etherified mercapto group in an amino group protected by such a radical is especially
arylthio or aryl-lower alkylthio wherein aryl is especially phenyl that is unsubstituted or
substituted, for example, by lower alkyl, such as methyl or tert-butyl, lower alkoxy, such
as methoxy, halogen, such as chlorine, and/or by nitro. A comesponding amino-protecting
group is, for example, 4-nitrophenylthio.

In a 2-acyl-lower alk-1-en-1-yl radical that can be used as an amino-protecting group, acyl
is, for example, the corresponding radical of a lower alkanecarboxylic acid, of a benzoic
acid that is unsubstituted or substituted, for example, by lower alkyl, such as methyl or
tert-butyl, lower alkoxy, such as methoxy, halogen, such as chlorine, and/or by nitro, or
especially of a carbonic acid semiester, such as a carbonic acid lower alkyl semiester.
Corresponding protecting groups are especially 1-lower alkanoyl-prop-1-en-2-yl, for



e)

i mdi ne-

N-(3-trifluoronethyl-phenyl)-4- [2-(2-carboxy-ethyl-am no){4{pyf Bdyli] 1994
-2-pyrinidine- amne, g) - -20- '

N-(3-trifluoronethyl-phenyl)-4-[2-(2-carbanoyl - et hyl - am no} - &~pyrTdyti=2-py
am ne, h)

- rimdine-

N-(3-trifluor onet hyl - phenyl ) - 4- (2- ( 2- hydr oxy- pr opyl - am no) 4R 344%15#‘-528%&T .

37 anm ne,

N-(3-trifluoronethyl-phenylj-4-[2-(2-et ho.ycar bonyl - et hyl - ami no) - 4- pyri ayr =
2-pyrim i digpangie Ncetyl-prop-1-en-2-yl, or 1-lower alkoxycarbonyl-prop-1-en-2-yl, for example

1-ethoxycarbonyl-prop-1-en-2-yl.

Preferred amino-protecting groups are acyl radicals of carbonic acid semiesters, especially
tert-butoxycarbonyl, benzyloxycarbony! that is unsubstituted or substituted, for example,
as indicated, for example 4-nitro-benzyloxycarbonyl, or diphenylmethoxycarbonyl, or
2-halo-lower alkoxycarbonyl, such as 2,2,2-trichloroethoxycarbonyl, and also trityl or
formyl. The removal of the protecting groups that are not constituents of the desired end
product of formula I is effected in a manner known per se, for example by solvolysis,
especially hydrolysis, alcoholysis or acidolysis, or by means of reduction, especially
hydrogenolysis or chemical reduction, as appropriate stepwise or simultaneously.

A protected amino group is freed in 2 manner known per se and, depending on the nature
of the protecting groups, in various manners, preferably by solvolysis or reduction.
2-halo-lower alkoxycarbonylamino (where appropriate after conversion of a 2-bromo-
lower alkoxycarbonylamino group into a 2-iodo-lower alkoxycarbonylamino group),
aroylmethoxycarbonylamino or 4-nitrobenzyloxycarbonylamino can be cleaved, for
example, by treatment with a suitable chemical reducing agent, such as.zinc in the
presence of a suitable carboxylic acid, such as aqueous acetic acid. Aroylmethoxy-

- carbonylamino can also be cleaved by treatment with a nucleophilic, preferably salt-
~ forming reagent; such as sodium thiophenolate, and 4-nitro-benzyloxycarbonylamino also
- by treatment with an alkali metal dithionite, for example sodium dithionite. Unsubstituted

or substituted diphenylmethoxycarbonylamino, tert-lower alkoxycarbonylamino or 2-tri-
substituted silylethoxycarbonylamino can be cleaved by treatment with a suitable acid, for
example formic acid or trifluoroacetic acid, unsubstituted or substituted benzyloxy-
carbonylamino, for example, by hydrogenolysis, that is to say by treatment with hydrogen
in the presence of a suitable hydrogenation catalyst, such as a palladium catalyst, unsub-
stituted or substituted triarylmethylamino or formylamino, for example, by treatment with
an acid, such as a mineral acid, for example hydrochloric acid, or an organic acid, for

_ example formic, acetic or trifluoroacetic acid, where appropriate in the presence of water,

and an amino group protected by an organic silyl group can be freed, for example, by -
hydrolysis or alcoholysis. An amino group protected by 2-haloacetyl, for example
2-chloroacetyl, can be freed by treatment with thiourea in the presence of a base, or with a

“thiolate salt, such as an alkali metal thiolate, of the thiourea, and subsequent solvolysis,

such as alcoholysis or hydrolysis, of the resulting condensation product. An amino group o

' protected by 2-substituted silylethoxycarbonyl can also be converted into the free amino
o ‘group by treatment with a hydrofluoric acid salt yielding fluoride anions. | '
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o N8 UL 1906 |
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eam ne, - p)p,bte(:@d aﬂnimgremdrl}ﬁr()xyzmp@ctemby (@Bsubstimedairisybstituted 1-phenyl-lower

- am nocar bo %g?w ?5&%,})@% d[? dfe {a@yﬁéﬁfd@eﬁ%@(mxﬁmﬁ)@m a)

N-(3-chl or

) - ani nocar bhe pieyenge 99? Pﬂ%d}“@'ﬂﬂm crialyse A‘h%ﬁ’é‘%%&'@“ﬁ?@@% E7), 1)
N-(3-chl or deaﬁﬁtfﬂﬁy fr@ed, bor ek@mple] BYbasictydrolysik, and a hydroxy group etherified
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by tert: werp anyl o}( L} a %-oox\ﬁ orre-ﬂua-ahphatxc or -cycloaliphatic hydrocarbon radical
is freed by acidolysis, for example by treatment with a mineral acid or a strong carboxylic
acid, for example trifluoroacetic acid. Hydroxy etherified by an organic silyl radical, for
example trimethylsilyl, can also be freed by a hydrofluoric acid salt yielding fluoride -
anions, for example tetrabutylammonium fluoride.

. Process a.
Preferably, Rg and Ry are each methyl.

Free functional groups in a compound of formula I, which are advantageously protected
by readily removable protecting groups, are especially amino groups in the radical R; and
the imino group of 1H-indolyl. The imino group can be protected, for example, by benzyl.

Free functional groups in a compound of formula III, which are advantageously protected
by readily removable protecting groups, are especially amino groups, but also hydroxy and
carboxy groups.

A salt of a compound of formula II or IIl is preferably an acid addition salt, for example a
nitrate or one of the acid addition salts mentioned for the end products of formula I.

The reaction is carried out in a suitable solvent or dispersing agent, for example a suitable
alcohol, such as 2-methoxy-ethanol or a suitable lower alkanol, for example isopropanol
or isobutanol, at a temperature of from room temperature (approximately 20°C) to 150°C,
for example under reflux. Especially when a compound of formula II or especially III is
used as salt, that salt is converted into the free compound, preferably in situ, by the
addition of a suitable base, such as an alkali metal hydroxide, for example sodium
hydroxide. - -

The starting material of formula II is obtained by reacting a compound of formula VI
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wherein R; is as defined above, functional groups present therein being, if necessary, in
protected form, or a salt of such a compound with a compound of formula VII

OR1° RB

H-—l——N/ (VD)
\ - '

ORy, R

wherein R;o and R,, are each lower alkyl and the other substituents are as defined above,
analogously to the procedure described in the European Patent Application having the
publication number 233 461. Typical representatives of a compound of formula VII are
N,N-dimethylformamide dimethylacetal and N,N-dimethylformamide diethylacetal. The
reaction is effected while heating the reactants of formulae VI and VII, for example for
1-24 hours, in the absence or, if necessary, in the presence of a solvent, at a temperature of
approximately from 50°C to 150°C, for example at approximately 110°C.

Alternatively, the starting material of formula II can also be obtained by reacting a
compound of formula VI with formic acid ethyl ester of the formula
H-C(=0)-0-CH,-CHj; and reacting the resulting product with an amine of the formula

H-N(Rg)-Rg wherein the substituents are as defined above.

The starung matenal of formula III is obtained in the form of an acxd addition salt by
reacting an aniline derivative of formula VIII

(VIm),

wherein R. and R. are as defined above. with cyanamide (NC-NH,). The reaction is -
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0) -
«) in the presence of equimolar amounts of the salt-forming acid, for example nitric acid, -
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p) in the presence of a clear, for example 60%, excess of a mineral acid, such as hydro-

‘chloric acid, an ammonium salt of the desired salt-forming acid, for example ammonium
nitrate, being added when the reaction is complete,
at a temperature of from room temperature to 150°C, for example under reflux.

Process b:

A leaving group Y in a compound of formula IV is reactive esterified hydroxy, for
example hydroxy esterified by a strong inorganic or organic acid, such as by a mineral
acid, for example a hydrohalic acid, such as hydrochloric, hydrobromic or hydriodic acid,
also sulfuric acid or a sulfuryl halide, for example sulfuryl fluoride, or by a strong organic
sulfonic acid, such as a lower alkanesulfonic acid that is unsubstituted or substituted, for
example, by halogen, such as fluorine, or an aromatic sulfonic acid, for example a
benzenesulfonic acid that is unsubstituted or substituted by lower alkyl, such as methyl,
halogen, such as bromine, and/or by nitro, for example a methanesulfonic, trifluoro-
methanesulfonic or p-toluenesulfomc acid. Y is preferably halogen, such as, especially,
chlorine.

The reaction is preferably carried out in the presence of an excess of the amine of formula
V, which can, where appropriate, also be used as solvent, and, if necessary, in the presence
of an inert solvent, such as dimethyl sulfoxide, at a temperature of from room temperature
to +150°C, for example at 100°C.

The starting material of formula IV can be prepared, for example, analogously to Process
a. For example, first 4-acetyl-pyridine can be oxidised with m-chloro-perbenzoic acid in a
suitable solvent, such as methylene chloride, for example under reflux, to 4-acetyl-
pyridine N-oxide. 4-acetyl-pyridine N-oxide is then converted with phosphorus oxy-
chloride in a suitable inert solvent, such as toluene, for example at approximately 100°C,
into 4-acetyl-2-chloro-pyridine. The 4-acetyl-2-chloro-pyridine obtained is then reacted
with a compound of formula VII shown in Process a to give a compound analogous to
formula II shown above under Process a wherein R, is chlorine. The compound so
obtained is then reacted analogously to Process a with a compound of formula III to form
the starting material of formula IV. .



4- pyrldyl] 2- pyri md| neam ne. . Exarrple 4 20 g (0 063 rrrmlf)
N- ( 3- chl oro: phenyl ) -4-(2-chl oro-4-pyridyl)-2- pyrim idineant R%MCEMENT Je.cL -
for 26 h at 110[err] -with 1 m of et hyl enedi am ne. Concentr tlon and '
chr omat ogr aphy -(methyl'ene chl or.i de: met hagel : conc. ‘ammoni a_s¢l tltaléﬂiL_.méf
80: 20: 1) give. T e
N- ( 3- chl oro- phenyl ) - 4~ [2 (2 ani no- et hyl - am no) 4 pyr| dyI] 24pyri m_dr.ne_am ne
; Rlerr]=0, 15 (nethylene chl ori-de: met hanol : conc. . ammoni a s&lution = 80:20:

1), FAB-Ms: 341 errj+1 e 5. Anal ogou anpl e 4, t erels.'.
o%)t ai ned. fr .erﬁﬂ§ 'yg]sggnm}epab f formula TV can Be ogta%teé by convrrpcnlngt:- q

N-(3-trifl U@; (ﬁ}ﬁtﬂ%krdﬂhﬁﬂvdm&ty(fanﬁhhﬂed:eﬂ:mademdiyfﬁmﬁnnwm niidendani ne and- 1-
m of ethyl¥ne _

N- (3-tri 71 uereiee TOTBTRaRSH STreR 35 fobveRty R XamRls - 2RPIOBmeiely 110°) e
2- pyri ni di negirhetsylariinor I-{N-0xits-piynidyNy2-propere hooe.istieh assi-diarethtylanaing-1-@moni a
sol ution = 80; 20:1kaylFAGirdfen- Réne, WHidH is kiedreacted with an Ry-phenyl-guanidine of
| ‘formula III wherein R, is as defined above, or preferably with a suitable salt, for example
- a nitrate, thereof in a suitable solvent, such as isopropanol, and in the presence ofa =~ |
suitable base, such as sodium hydroxide, for example under reflux, to form an N-oxido-
pyridyl compound analogous to formula IV wherein Y is oxido. The N-oxido-pyridyl
compound so obtained is then converted with phosphorus oxychloride into a compound of
formula IV wherein Y is chlorine. The reaction with phosphorus oxychloride can be
carried out, for example, in the absence of a solvent at approximately 100°C. Altern-
atively, it is possible to use phaosphorus oxychloride together with a suitable amine, such
_ as diisopropylamine in a suitable solvent, for example a chlorinated hydrocarbon, such as
| chloroform, at approximately room temperature. Another possibility is t0 use phosphorus
oxychloride in a suitable solvent, such as chloroform, toluene or xerfze at elevated
temperature, for example under reflux.

Process ¢: _
Free functional groups in the radical R, of a compound of formula IX, which are advant-

ageously protected by readily removable protecting oroups are especially carboxy croups
but also amino groups.

A reactive derivative of a compound of formula IX is especially a reactive (activated)
ester, a reactive anhydride or a reactive cyclic amide.

Reactive (activated) esters of an acid of formula IX are especialiy esters unsaturated at the
linking carbon atom of the esterifying radical, for example of the vinyl ester type, such as
vinyl esters themselves (which can be obtained, for example, by transesterifying a corres-
ponding ester with vinyl acetate; activated vinyl ester method), carbamoyl vinyl esters
(which can be obtained, for example, by treating the corresponding acid with an
isoxazolium reagent; 1,2-oxazolium or Woodward method), or 1-lower alkoxyvinyl esters
~ (which can be obtained, for example, by treating the corresponding acid with a lower
alkoxyacetylene; ethoxyacetylene method), or esters of the amidino type, such as N,N’-
di-substituted amidino esters (which can be obtained, for example, by treating the corres-
ponding acid with a suitable N,N"-di-substituted carbodiimide, for exampie N,N’-dicyclo-
hexylcarbodiimide; carbodiimide method), or N,N-di-substituted amidino esters (which



-39- Exarrple 6: 80 (0 24 rrrml) of :

N- [ 3- chl or o- phenyl] 4- (2 car boxy-4- pyr.idyl) - 2-pyrim |d| n&éﬁ#ﬁ&ﬁ"«"% %H
(0.36 mmol ) of N-ethyl-N - (-3-di net hyl am-nopr opyl ) - car bodifi rfi de '
hydrochl oride and 42 ng (0 36 mmol) -of 1 gydroxysucm ni mjdd. aq@ gbgswpgec
in 3 m of dinmethylformn de and stirred”for 2.5 h.at RY. {The reaction }
m xture is then added dropwise at O within a perlod of 30 mrotes—toa
solution of 0.77 m (1 1.8 nmol) of 'ethylenedlamne in 4 m-of DV After '
stirring for 14

. the reacti turel pour

2t hyl | het cus b opagied, G ekl e B ol aonding el it S pAReb
dried (sodiypdeyhdaniia; cyamkmide oethodh suithbleCuybestdrs,iespacially phenplresters
i sopr opanol /et an YEGvhi
N- [ 3-chl or o% @ ﬁé&uﬁu% gdgﬂ?c{f - Eg%adnt(ﬁ)loglg hﬁﬁén am rll%iccgfl v Obﬁmﬂ for
pyri dyl ] - 2- mmrplu. by treatin ending mwt%aﬁmt&@xswswﬁdzm » f0869
(Merr]+H) . .xam ﬁin%ghédw, mbmmsalfonﬁ-pn&tcﬂr 78 3-tibhibfphdrol, | 203\4,5 G-Feater .
St age 6. 1: ‘?6 i n r fac
N- ( 3- chl or ochiepRAPL 9(‘%@“@6‘9/?%‘% e&?}. ‘%W)p SERA R oniefs3ROR ASRRE SHOR 28t ¢ 1 ed
in 5 nm of lquram@clcﬂmdylsarbtdmmde:l\acgwcdrmyhgalcreme@lmdimyammyl ested (wmcht :
60[err].. After Jfokr kb {H g a8l ith & fhe -
filter is Vﬁgﬁgggﬂh*eﬂf ano r‘&atgrg ° mgr‘é}%gm at 50 err under HV to
gi ve the soiie presengeof d aqq. gypnemetybesters me 0d), thio esters, especially unsubstituted or
phenyl) - 4-( zu ﬁ@@xmr éxamplé ﬁiﬁ'o)suBstﬂW:d (phehylendresiers (Whish caibelobuhed, for= <0. 1
(methyl ene example. Yy t.regﬁ?ngime corresp(?nd1 30 acid with unsubstituted or substituted, for example

nitro-substituted, thiophenols, inter alia by the anhydride or carbodiimide method;

activated thiol esters method), amino or amido esters (which can be obtained, for example,

by treating the corresponding acid with an N-hydroxy-amino or N-hydroxy-amido

compound, for example N-hydroxy-succinimide, N-hydroxy-piperidine, N-hydroxy-

phthalimide or 1-hydroxy-benzotriazole, for example by the anhydride or carbodiimide

method; activated N-hydroxy esters method) or silyl esters (which can be obtained, for

example, by treating the corresponding acid with a silylating agent, for example hexa-

methyldisilazane, and which react readily with hydroxy groups but not with amino

groups).

Anhydrides of an acid of formula IX may be symmetric or preferably mixed anhydrides of
those acids, for example anhydrides with inorganic acids, such as acid halides, especially
acid chlorides (which can be obtained, for example, by treating the cormresponding acid
with thionyl chloride, phosphorus pentachloride or oxalyl chloride; acid chloride method),
azides (which can be obtained, for example, from a corresponding acid ester by way of the
corresponding hydrazide and treatment thereof with nitrous acid; azide method),
anhydrides with carbonic acid semi-derivatives, such as with corresponding esters, for
example carbonic acid lower alkyl semiesters (which can be obtained, for example, by
treating the corresponding acid with haloformic acid lower alkyl! esters, such as chloro-
formic acid lower alkyl esters, or with a 1-lower alkoxycarbonyl-2-lower alkoxy-1.2-
dihydroquinoline, for example 1-lower alkoxycarbonyl-2-ethoxy-1,2-dihydroquinoline;
mixed O-alkylcarbonic acid anhydrides method), or anhydrides with dihalogenated,
especially dichlorinated, phosphoric acid (which can be obtained, for example, by treating
the corresponding acid with phosphorus oxychloride; phosphorus oxychloride method), or
anhydrides with organic acids, such as mixed anhydrides with organic carboxylic acids
(which can be obtained. for example. by treating the corresponding acid with an unsubstit-



Exanpl e 7: Anal ogously to Exanple 6, there is obtained fr ¥ .
mmpl ) of "N-[3-chl:oro-phenyl]-4- (2 car boxy 4-pyridyl)- 2- py %mcﬁﬂ‘ﬁ n@EET
88.5 ng (0.46 mml) of N-ethyl-N -(3-di nethyl am nopropyl. ar bodi i m de
hydrochl oride, 53 nmg (0.46 mmol) of N-hydr oxysucci ni. m de ahd PSAM. 19964
nmmol ) of ethanol am ne: N-[3-chl oro-phenyl]-26{2- '

(N-[ 2- hydr oxy- et hyl ]-am nocar bonyl ) 4-pyridyl]-2-pyrimdine e;' p-
FAB- Ms: 370 (Merr]+H). Exanpl e 8: Anal ogously to Exanplie 6, there is

obtained from80 ng (0.24 mmol) of
N-[ 3-chl oro- pnﬁ@w ézz:gx%a@@w&camé- &thﬂwlka&-d%\x‘tﬁdxm@ hEI8 REIiNE for eRample( 0. 36

nmol ). of di et hyl ami no od| | m.de hI 0.r| e, 42
ng (0. 36 mml pheaylacaycrcigrcy ﬁ%&qﬁﬁ%‘} IPaCElig awﬂﬁﬁ#né xed |
am nopr opanol ..bdxgltic adid mhgnimdaslin}aﬁxod) or with orgamc sulfomc acids (which can be obtamed

4-12-(N-[ 3- hydrox- 15¢
m b, 152 153 fOFREMAE fgﬁf%%@éhwémgﬂ %?eg%‘%&ﬁgw’ld}%a@w“?e
6, there is od)gmbig@rganm gsaolpwer alkane- or aryl-sultonic acid -
N-[3-chl or o- .ﬂ;?(f}l/de ] foft ekan éhﬁéﬂi%e%rﬁytol&hé )sm?o:ﬁuadmrbﬂbﬂ@@rm@d sufbnitactd. 22
mol ) of Net gé% di ‘wl am nopr o CM_X&C rbolg eD chI Or'ldeb 26
mg (0. 22 m*ml@ﬂ des ethodsr%n ymmetric'an Yatides fwhic for Exhple by
condensing the corresponding acid in the presence of a carbodiimide or 1 d1ethy1am1no-

propyne; symmetric anhydrides method).

Suitable cyclic amides are especially amides having five-membered diazacycles of
aromatic character, such as amides with imidazoles, for example imidazole (which can be
obtained, for example, by treating the corresponding acid with N,N’-carbonyldiimidazole;
imidazolide method), or pyrazoles, for example 3,5-dimethylpyrazole (which can be
obtained, for example, by way of the acid hydrazxde by treatment with acetylacetone;
pyrazolide method).

Derivatives of acids of formula IX that are used as acylating agents can also be formed in
situ. For example, N,N’-di-substituted amidino esters can be formed in situ by reacting a
mixture of the starting material of formula X and the acid used as acylating agent in the
presence of a suitable N,N-di-substituted carbodiimide, for example N,N’-dicyclohexyl-
carbodiimide. In addition, amino or amido esters of the acids used as acylating agents can
| be formed in the presence of the starting material of formula X to be acylated, by reacting
a mixture of the corresponding acid and amino starting materials in the presence of an
N,N’-di-substituted carbodiimide, for example N,N’-dicyclohexylcarbodiimide, and of an
. N-hydroxy-amine or N-hydroxy-amide, for example N-hydroxysuccinimide, where
appropriate in the presence of a suitable base, for example 4-dimethylaminopyridine.

The reaction is preferably carried out by reacting a reactive carboxylic acid derivative of a
compound of formula IX with a compound of formula X, the amino group participating in
the reaction being in protected form. In a preferred form of the reaction, a solution of the
starting material of formula IX in dimethylformamide is stirred tdgether with N-ethyl-
N’-(3-dimethylaminopropyl)-carbodiimide hydrochloride and N-hydroxysuccinimide for a
few hours at room temperature, and the reaction mixture so obtained is then added
dropwise to a solution of the amine of formula X in dimethylforrnafnide.

The reaction can be carried out in a manner known per se, the reaction conditions
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N-hydroxysucm nimde and 0. 48 n1 (7. 3 mml) of d| am nopropa

| eﬂﬁmgwém SHEET

phenyl ] - 4-{2- (N : _
(3-am no-prop-1-yl)-am nocarbonyl ) - 4- pyr| d%_% 2 pyr| m di neajri he 18 Juit 0046
hydrochl oride; mp. 173-178[err], FAB-MS 3 (Merr]+H). <pnpl e 10: -
Anal ogously to Exanple 1, there is obtai ned from 500 ng (1 - ol ) of

N-[ 3- chl or o-phenyl ] -4- (2-chl or 0- 4- pyri dyl ) - 2- pyri ni di neamni n

and 1 nl_ (16.3

mol ) of am noet hanol

N-[ 3-chl oro-
I di neam ne;
Anal ogously

PdepEndidg ébp&zﬁal(ﬂuﬂopdﬂmﬂ}ﬂ anhhow e Gaenoxy gpepi ofhe acylatips agent has
in ERBr&Ence3stA stivhiste sdivenk or difueniBE £mixture

{%‘Q@é‘hﬁfeé %Jn@{a'ﬁl%re IS obt al)r(; dfr g}%gmla%{*&&'ﬁﬁ%e%ai‘&@e

N- [ 3- car boxy - theseefy kd, if negessalYoiig R PISSFICH
(160 mmol ) Ofwﬁ’enatﬁé g@p@,@,@}e@é parfiipetingein pluet zaaauogas inghe formnofanlaahydride Nnay

hydrochlorlc
phenyl ] -4-[ 2-

258- 259, FAB-dfEronB&preimatety -39fC to amovgm& ¥h

ag 3’ 1z ggné lth OOAm or h%a for example in atemr%eratureran e
W&r @blﬂ 5? o Ort;ﬁt‘?ép ciatly @queig‘aﬁﬁb’off‘?'ﬂgt he

fol low ng mangg¥e, +100°C, preferably from room temperature (approximately +20°C) to +70°C, in an

open or closed reaction vessel and/or in the atmosphere of an inert gas, for example
nitrogen. Customary condensation agents are, for example, carbodiimides, for example
N,N’-diethyl-, N,N’-dipropyl-, N,N’-dicyclohexyl- or N-ethyl-N’-(3- dimethylamino-

* propyl)-carbodiimide, suitable carbonyl compounds, for example carbonyldiimidazole, or

1,2-oxazolium compounds, for example 2-ethyl-5-phenyl-1,2-0xazolium-3’-sulfonate and -
2-tert-butyl-5-methyl-isoxazolium perchlorate, or a suitable acylamitio compound, for
example 2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline. Customary acid-binding
condensation agents are, for example, alkali metal carbonates or hydrogen carbonates, for
example sodium or potassium carbonate or hydrogen carbonate (customarily together with

- asulfate), or organic bases, such as customarily pyridine or sterically hindered tri-lower

alkylamines, for example N,N-diisopropyl-N-ethylamine.

The starting material of formula IX is obtained, for example, by hydrolysis of the corres-
ponding 3-cyano-pyridyl compound. The hydrolysis of cyano to carboxy is carried outin a
suitable solvent, such as an alcohol, such as ethanol, for example in the presence of a
suitable base, such as aqueous sodium hydroxide solution, at temperatures of from room
temperature to +150°C, for example at 60°C. The 3-cyano-pyridyl compound is obtained
from the corresponding N-oxido-pyridyl compound. For that purpose, the N-oxido group
is first converted into a leaving group, for example by reaction with a suitable reactive
carboxylic acid derivative or sulfonic acid derivative, for example with a suitable lower
alkanoic acid chloride, lower alkanoic acid anhydride, such as acetic anhydride, N,N-di-
methyl-carbamoyl chloride, toluenesulfonyl chloride, methanesulfonyl chloride or tri-
fluoromethanesulfonyl chloride. The cyano group is then introduced with a suitable
nucleophile which acts in the ortho-position with respect to the pyridine nitrogen. A
nucleophile that introduces cyano is, for example, a suitable silyl cyanide, such as tri-

. lower alkyl-silyl cyanide, for example trimethylsilyl cyanide. The introduction of cyano is

carried out in a suitable solvent, such as acetonitrile, at temperatures of approximately
from 0°C to 150°C, preferably approximately from room temperature to 100°C.

The N-oxido-pyridyl compound is obtaihed by oxidising a corresponding pyridyl



Stage 11.1: Analogously to Stage 1.3, there is obtained frqm24—4

nmmol.) of am no- benzoic. acid ethyl ester, 10.25 m (150, mTﬁlﬁEB“-ACﬁﬁJ“ﬁl gﬁg
acid and 9.66 g (230 nmol) of 98% cyanamni-de 3 :
3- et hoxycar bonyl - phenyl - guani di ne nitrate; 2;lerr] H NVR (DI\/SC, &D2Q) ,_;Q:,L:ﬂg%
(t,3H), 4.3 (q,2H), 7.4-7.9 (m4H). Stage28i1.?2 Anal ogousl ly oStage 4,
there is obtained from14.5 g (53.7 nmml) of . :
3- et hoxycar bonyl - phenyl -guanidine nitrate, -11.3 g (53 7 mm‘) of

3-di net hyl ami no-1- (2- chl.or o- 4-pyri dyl ) - 2- propen- 1-one and Z7Z G ('60 nmol )
of sodi um hydigpotied WMitl 8-suitablexgxidising agent, such as a suitable peracid, for example a

I(; ,TB E)('\)/gyl 3226? lr%l}le yérﬁﬁ&ﬁicoicﬂt @u&yd's'egéléc 9&%‘51%% Hérﬂéfi)mc%zd R & indd Sotel;

N-[ 3- et hoxycaudbmetbﬂéi‘ﬁ/ﬂ}loqd‘{ QL@HW‘BP@@W% dyl)-2- pyrim di neam ne and -
50 m of 2N sodi um hydroxide solution are boiled under RF in 300 m of
ethanol for 1 h. After cooling to RT, the reaction mixture is aci difi ed (4N
hydr o- chl or | RFOCES ) and filtered. After drying at 50[err] under HYV,

| enon-yel | ow progess disscaied\out 3nalogously to Process b. ' ,
car boxy- phenyl ] - 4-(2-chl oro-4-pyridyl)-2-pyrinidi neani ne are obtai ned m p.
267-268[err], FAB-Ms: 327 (Merr]+H). Exanple 12: 2.0 g (5. 4 mol ) of

N- [ 3- car boxy-RseAY4] - 4- (2- ( 3- hydr oxy- propyl - ani no) -

4- pyri dyl ) - 2-paydesse dicariedione artadokoiisly %o Procéss.c4 Fomaxanptef acanpourmtdfffotlrmﬂaml d

are boiled . can be esterified in the presence of a strong acid, such as concentrated sulfuric acid, the
Jatter acting simultaneously as an agent binding the elements of water, with the desired
alcohol R3-OH, which may serve simultaneously as solvent. Alternatively, a reactive
carboxylic acid derivative of a compound of formula XI, for example a suitable ester, such
. asa methyl ester, can be amidated with an amine of the formula H,N-(CH,),-R4® or

H,N-(CHp),-NR3)-Ry.

Acid addition salts of compounds of formula I are obtained in customary manner, for
example by treatment with an acid or a suitable anion exchange reagent.

Acid addition salts can be converted in customary manner into the free compounds, for
example by treatment with a suitable basic agent.

Mixtures of isomers can be separated into the individual isomers in a manner known per
se, for example by fractional crystallisation, chromatography, etc..

The processes described above, including the processes for removing protecting groups
and the additional process measures are, unless otherwise indicated, carried outin a
manner known per se, for example in the presence or absence of preferably inert solvents
or diluents, if necessary in the presence of condensation agents or catalysts, at reduced or
elevated temperature, for example in a temperature range of from approximately -20°C to
approximately 150°C, especially from approximately 0°C to approximately +70°C,
preferably from approximately +10°C to approximately +50°C, principally at room

~ temperature, in a suitable vessel'and, if necessary, in an inert gas atmosphere, for example
a nitrogen atmosphere.

Taking into account all the substituents in the molecule, if necessary, for example if
readily hydrolysable radicals are present, especially mild rcaction conditions are to be



-41- - under RF in 150 m-. of rret hanol for 24 h. After cool Pﬁ_gc \ﬂt la%
reaction mxture is concentrated to half the vol une, dilute 1‘; Eﬁ
ethyl acetate and extracted tw ce with.50 ni of buffer (pH )| each time: -
The -organic phase i s dried (Na[ err] Sqerr and concen- trafefd. 18 JuL ‘59?6
Crystal lisation (nmethylene chloride/ net h: o'I) gi ves: N-{ 3- mef hpxycar bonyl -
phenyl ] - 4- [ 2-( 3- hydr oxy- propyl --ami no) - 4- pyri dyl ] - 2- pyri ni di.heam nie; mp.
162- 163, FAB-Ms: 380 (M+-H). Exanpl e 13: Anal ogousl y to anple -1, there

i s obtained from 300 my (0.95 mol) of :
N[ 3- chl or o- lggge@ydh]aszswmf@ﬁwﬂﬁmﬂ&ﬂ}ﬁ'qsa)?f)m@ 35idic Ag RAsiccagaats én IQWQCOEC?H- (32 3
nmmol ) of am nﬂbﬁ_tﬁ{i&horhhﬁﬁrmmmm@ﬁhdubnéf suitable catalysts, solvents, temperature

[ 2- (4- hydr o8P | ] pyri m rdlneamne mp. 136-139,
FAB- IVS 370 ((OW@Q?SJ or pre)ssure le{dlﬁlgns . o ]

The invention relates also to those forms of the process in which a compound obtamable
as intermediate at any stage of the process is used as starting material and the remaining -

. process Steps are carried out or the process is discontinued at any stage or a starting |
material is formed under the reaction conditions or is used in the form of a reactive deriva-

tive or salt. The starting materials used are preferably those which, according tothe
process, result in the compounds described above as being especially valuable.

The invention relates preferably to processes for the preparation of a2 compound of
formula fa |

Ra |  (Ta)

wherein R is
a) N-(amino-lower alkyl)-carbamoyl,
b) N-(hydroxy-lower alkyl)-carbamoyl,

. ¢) hydrazino,

- d) cyclohexyl-amino that is unsubstituted or substituted by amino, or

" e) lower alkylamino that is substituted by cyano, imidazolyl, guanidyl, amino, lower

alkanoylamino, lower alkylamino-carbonylamino, amidino, di-lower alkylamino-cyclo-
hexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower
alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl, formylpiper-
azinyl, prolylamido or by a radical of the formula H,N-CH(R)-C(=0)-NH- wherein R is
hydrogen, C,-C,alkyl, benzyl, hydroxymethyl, 1-hydroxy-ethyl, mercaptomethyl,
2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4-hydroxy-phenyl-methyl, -
carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl, 2-carboxy-ethyl, 4-amino-butyl,
3-guanidyl-propyl or R is 1H-imidazol-4-yl-methyl, and
R, is C,-Cgalkyl, C,-Cjalkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy,



Exanpl e 14: Anal ogously to Exarrple 1 there I S obtained, iIn,
50 ng (0.16 mmol) of
N- [ 3- chl or o- phenyl ] - 4- (2- chl or o- 4- pyrldyl) 2- pyrlmdl neam ng
(3.15 mmol ) of histamne, -that is to say 2-(imdazol-4-yl)-ethyl:a ‘Iﬂeﬁgagg
N-(3- chloro-phenyl]-4- (2-]2- (im'dazol 43%) et hyl - am no] - 4- yr1 ;H -
}-2-pyrimdineam ne; mp. 140- 146, FAB-M5: 392 (Merr] +H). ;&-—m-
Anal ogously to Exanple 1, there is obtained from1.16 g (3. 91 rrm)l) of
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N-[ 3- net hyl - phenyl ] - 4- (2-chl oro-4- pyri dyl ) -2-pyri m_ di neanm
(304.9 Mol ) afayBamiic) o}9NOiEriGalkyDamino, dl(Cl-C3alkyl)ammo 28 lamBE proper

N-[ 3- met hyl - Bhenyl albo [&g&ym@q&éy P)ge <. Buifanityn}do, N.N-
H‘é’ﬁ

2- di neXIoF¥e" 1 33 fyant
U :gedﬁca-ﬁg@&y B Moot m'.nv%? é%vfféﬂf‘J Uephating

Stage 1.3, F}?‘iz@l- 1qunmddémbmyr, 10aphihyl, tHcldpemnd) J,4cimethybPenzdl Hd 1. 95
m (29.9 mmo Eonc d%yttg OI’IC aC|d and089g(373mml) of 98%

cyanam de, af# ﬂg I'on WI th O g (37.3 mmol| ) of ammoniumnitrate,
3- methyl - pheomkgem-lrw Rth(Bc)eC(ﬁ@rR..].l-Of(ﬂﬁzxn@K@@ 42.3 (s,3H), 7.0-7.5

(m8H), 9.5 ( Eg_,(a?m](tﬁ.}z) .N(ﬁapgi -@;ﬁ(@HstHL@ggusd(z: H,p=5iCHle 1.4, there is

obtained fro uani di ne mtrate -1.09
Ng]! W$%6§%gﬂyl) 2- propen- 1- one

g (5.17 mol YCFHG=

and 0.23 g (5. 68/411701\2 of um hydr oxi de N-[3-met hyl -
' —N N , -(CHp)p-Rg, -X-(CHp)-Rg and

\___/ Rs
X-CH,-C(=0) —N N—R;
N/

wherein R, and R, are each independently of the other C;-Csalkyl, X is oxygen or sulfur,
mis 1,2 or 3, nis 2 or 3, Rs is hydrogen, C,-Cyalkyl, C;-Csalkoxy, chlorine, bromine,

iodine or trifluoromethyl, R4 is 1H-imidazol-1-yl or morpholinyl, and Ry is C;-Cjalkyl or
is phenyl that is unsubstituted or mono-substituted by C;-Csalkyl, halogen ot by trifluoro-

methyl,
or a salt thereof, wherein

a) a compound of formula II

C(=0)-CH=CH-N(Rg)-Rq

—
l am,

Na

Ry

wherein Rg and R are each independently of the other lower alkyl and R, is as defined
above, functional groups present in a compound of formula II, with the exception of the
groups participating in the reaction, being, if necessary, in protected form, or a salt of such
a compound is reacted with a compound of formula Il

his Sheet Has Been Replaced

T




phenyl ] m. d| neam. [err] H- NI\/R (DIVBO)

( 2-chl or o- 4- pyr i".'dyl ) - 2-pyr
8

4 yri
(s,3H), 6.8 (d,1H)., 7.2 (t;1H), 7.6 (m2H), . 7 7 (s 1H)
BRI E Er AREAAE S E SRS S 5 WEMRGW&M%{%FT
-42- .  Exanple 16:. Anal ogously to Exarrple 1; there i s ¢bffai ned from 16
~ng (0.53 Mol ) of =31 - 8. ‘5996’TI
N-[ 3-chl or o- phenyl | - 4- (2 chl or o- 4 pyrrdyl) 2- pyrrmdr nearf\ e _and 113.2
(1.06 mmmol ) of 5-am nopentanol - T IR
N—[3 chl.or o- phenyl'] - 4-[ 2- ( 5- hydr oxy- pentyl amni no) - 4- pyrr dyl'.]'--.2-'-

pyrim di neam ne; FAB-MS: 384 AMerr]+H), - 298. Exanple 17: 500 ng (1.4
mol ) of N-[3-ethoxycarbonyl | ]z4- '( 2-chl oro-4-pyridyl)-
2-pyrimdi neanmi ne are stirreé of “3-anmi nopropanol for 15 h at
140[err]. Chromato- = NH ' - ' (OIa),

wherein R, is as defined above, functional groups presentin a Compound of formula Ia,
with the exception of the guanidino group participating in the reaction, being, if necessary,
in protected form, or with a salt of such a compound, and any protecun groups present
are removed, or :

b) for the preparation of a compound of formula Ia wherein R, has any one of the above-
mentioned meanings c) to ¢) and R, has any one of the above-mentioned meanings, a
compound of formula IVa

wherein Y is a leaving group and R, is as defined above, functional groups present in a
compound of formula [Va, with the exception of the leaving group participating in the
reaction, being, if necessary, in protected form, or a salt of such a compound is reacted
with an amine of the formula

H;N-Ry, : : - (V)

wherein R, is amino or unsubstituted or amino-substituted cyclohexyl, or is lower alkyl
that is substituted by cyano, imidazolyl, guanidyl, amino, lower alkanoylamino, lower
alkylamino-carbonylamino, amidino, di-lower alkylamino-cyclohexyl, carboxy, lower
alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower alkoxy, dihydroxy-
phosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl, formylpiperazinyl, prolylamido
or by a radical of the formula H,N-CH(R)-C(=0)-NH- wherein R is hydrogen, C,-C,alkyl,
benzyl, hydroxymethyl, 1-hydroxy-ethyl, mercaptomethyl, 2-methylithio-ethyl, indol-



'gréphy "('si lica gel , thyI ene_ chI or| de rret hanol | = 9:1) .-gi-'.:\_/:es

N-[ 3- (N-(3- hydr oxy- propyl ) - REPLACE%’\"L‘\W ar‘EET

am no- car bonyl ) - phenyl ] - 4-[2- ( 3- hydroxy pr opyl - am no) - 4: pyfl / =~pyTim dr
neanmi.ne; mp. 153-154, FAB-MS: 423 (Merrh+H) . Exanple 18: 1 0 rTgIé 261(»»15
mrol ) of N-[3-methoxycarbonyl - phenyl ] -4-[Z-(3- hydr oxy-. v

propyl - am no) - 4-pyridyl ] -2-pyrinmi dineam ne and 0.5 m of _
1, 3-di ami no-propane are stirred for 24 'h at 90 and then dil ut d W|th 20 nl .

e or b < opiasenopiesy HERSE ehshfoc oot bl copha b AL R
chl ori de/ di Y |capbkpmetiyl, -casbaytShyfIN-adinarbuti, Brgupyilyl-propyl or R is IH-

e, oo iobiaiac g il g i Eﬁ?‘““ e s

Exanpl e 18 f&ﬂ&ﬁlaadmwnfmeﬁﬁlwwm%mf{‘@’ 6°"rrrm| ) of

N- [ 3- met hoxycar bonyl - phenyl]

T RSB AR R ey T |
N-[3-{N-(2- |cgbg§,ayllor%(ﬂydsncbr;lbwemﬁtylbca‘bmuguapdBlgémym}yme[cim&ﬂwd-r OXY- prop
yl - ~am no) - 4 W% ngaré g ?éﬂi fclgxrﬁhﬁ %8% 186, FAB-MS: 459 . -

(Merr]+H). there is obtained from
300rrg(09mm|)of : N
N-[ 3- chl or o- 6- net hyl - phenyl]-4(2 | or §
5.3 m (70.65 mmol ) of r(%akgol'
N-[ 3- chl or.o- 6- et hyl -phenyy] - 4-"NZ- ( ydrg

propyl - am no) - 4- pyri
(Merr]+H.

ri dyI )-2-pyri m di néani ne and

Re ~ (IXa)
I]/2 pyr| m di nétam ne; mp. 117-119[er rF,( FAB- M. 370

COOH

wherein Ry has any one of the above-mentioned meanings, or a reactive acid derivative
thereof is reacted with an amine of formula X

H;N-R;3 | 0,

wherein R4 is amino-lower alkyl or hydroxy-lower alkyl, the amino or hydroxy group
being, if necessary, int protected form, and any protecting groups present are removed,

and, if desired, a compound of formula I obtained in accordance with any one of Processes
a-c is converted into its salt or an obtained salt of a compound of formula I is converted
into the free compound.

The present invention relates also to novel starting materials and/or intermediates and to
processes for the preparation thereof. The starting materials used and the reaction
conditions chosen are preferably such that the compounds described in this Application as
being especially preferred are obrained.

The invendon relates also to a method of weating warm-blooded animals suffering from a
tumour disease, which method comprises administering to warm-blooded animals
requiring such treatment an amount that is effective in inhibiting tumours of a compound
of formula I or of a pharmaceutically acceptable salt thereof. The invendon relates also to
the use of a compound of formula I or of a pharmaceutically acceptable salt thereof in the
inhibition of protein kinase C in warm-blooded animals or in the preparation of pharma-



The starting material is obtained in the f'ollowi:ng manner: . - 8 - GEREC |
Anal ogously to Stage 1.3, there is obtained from10.0 g (60 Gﬁ%ﬂﬁ%‘ﬂ SHC“T,' '
5-chloro-2-methyl -aniline, 9.45 m (113 mml ) of conc. hydro h‘;woric acid

and 5.94 g (141.2 mol) of 98% cyananide, after precipitatio 48 WSI31996 .
(141.2 mol ) of amoniumnitrate, 5- chl oré 2- rrethyl phenyl ghapi dine

nitrate; [err]H NVR (DVBSO : 2.2 i
- 43 - (s,3H), 7.2-7.4 (m7H). Stage 202 Anal ogousl y}jto Stage14

there is obtained from11.75 g (7.12 nmol) of
3-chl or o- 6- ne&damlcomlpenyonsguamednmm thetapettic treatngeng of e h@mamrot Jnimhl body.

3 d et hyl grf? o Ski05 Cupd; i viclil doricRinCRBH: dr ARAnRGN 23d e (7. B3
icular clmxcai picture, [e fective doses, for example daily doses of approximately
1-1000 mg, especially 50-500 mg, are administered to a warm-blooded animal of approx-

imately 70 kg body weight.

The invention relates also to pharmaceutical compositions comprising an effective
amount, especially an amount effective in the prophylaxis or treatment of one of the
apove-mentioned disorders, of the active ingredient together with pharmaceutically
acceptable carriers that are suitable for topical, enteral, for example oral or rectal, or
parenteral administration and that may be'inorganic or organic, solid or liquid. There are
used for oral administration especially tablets or gelatin capsules that comprise the active
ingredient together with diluents, for example lactose, dextrose, sucrose, mannitol,
sorbitol, cellulose and/or glycerol, and/or lubricants, for example silica, talc, stearic acid
or salts thereof, such as magnesium or calcium stearate, and/or polyethylene glycol.
Tablets may also comprise binders, for example magnesium aluminium silicate, starches,
such as corn, wheat or rice starch, gelatin, methylcellulose, sodium carboxymethyl-
cellulose and/or polyvinylpyrrolidone, and, if desired, disintegrators, for example starches,
agar, alginic acid or a salt thereof, such as sodium alginate, and/or effervescent mixtures,
or adsorbents, dyes, flavourings and sweeteners. It is also possible to use the pharma-
cologically active compounds of the present invention in the form of parenterally adminis-
trable compositions or in the form of infusion solutions. Such solutions are preferably
isotonic aqueous solutions or suspensions which, for example in the case of lyophilised
compositions that compﬁse the active ingredient alone or together with a carrier, for
example mannitol, can be made up prior to use. The pharmaceutical compositions may be
sterilised and/or may comprise excipients, for example preservatives, stabilisers, wetting
agents and/or emulsifiers, solubilisers, salts for regulating the osmotic pressure and/or
buffers. The present pharmaceutical compositions, which may, if desired, comprise other
pharmacologically active substances, such as antibiotics, are prepared in a manner known
per se, for example by means of conventional mixing, granulating, confectioning,
dissolving or lyophilising processes, and comprise approximately from 1% to 100%,
especially from approximately 1% to approximately 20%, active ingredient(s).

The following Examples illustrate the invention without limiting it in any way. The R,

values are determined on silica gel thin-layer plates (Merck, Darmstadt, Germany). The

ratio of the eluants in the eluant mixtures used is indicated in parts by volume (v/v) and
" temperatures are indicated in degrees Celsius.



chl or o- 6- net hyl'-phfen'yl ]' 4- (2-chl oro- 4- pyrldylll). 2-pyri m di neéfn' ne :
[err]H-NMR (DMSO): 2.2 (s,3H), 7.1 (d x d, 1H) 7.3 (d,1H), 7.6 (d,1H);
7.8 (d,1H), 8.05 (d x d, 1H), 8.15 (s, 1H), 6 (m2H, 9.2 (s,1H).

Exanpl e:21: Anal ogously to Exanple 1, there |s obt ai ned f(0© 685
mol ) of N-[3,6-dichloro- phenyl ] 4- (2 chm¥ro- 4- pyri dyI) 21p P’%{)@ Eﬁiﬁrﬁﬁ{é
and 5.0 mM  (66.55 nmol) of 3-am nopropanol

N[ 3, 6- di chl or o- phenyl] - 4- [ 2- (3- hydr oxy- propyl - . 350 T?%
am no) - 4-pyridyl]-2-pyrimdineam ne; mp. 130-132[err], HAB} I\/S :379 ’
(Merr]+H). The starting material is obtained in the fpl rowng-rrans e

Stage 21. 1: brapel sly to Stage 1.3, there is obtained from10.0 g (61.7

mmol ) of 2, ro-aniline, 8.25 n (98 7 mmol ) of conc. hydrochiort
acid and 5. 1:9!@@!!@3“4% of 98% cyanani de, after precipitation with

9.88 ¢ (123 \)ac@ﬁmammm umnitrate, 2,5-dichloro-phenyl-guanidi ne
nitrate; VR (DVBO): 7.4-7.7 (m 7H). State 21.2: Anal ogously to
Stage14 “f‘s obtained from1.9 g (7.12 mmwol) of 3, 6- :

di chl oro- phwmayuwmmrawemtrate 1.5 (7 12 mmol) of

3-di et hyl ag‘l (2 chl oro-4- pyri dyI) 2- propen- 1-one and 0.31 g (7.83
nmml ) of so ydrOX|de N-[3, 6-dichloro- -

phenyl ] -4-(2- chI oro-4-pyridyl)-2-pyrimdineam ne; [err]H NVR (DVSO: 7.25
(d x d, 1H) rme dblireviatichs)in respett OfINMB. spedtrd haventhe Fillowdn@ meanings, 8.6 (d, 1H),
.7 (d 1H) c?ad(s 1H)
d doublet
H: hydrogen
m: multiplet -
s: singlet

Example 1: S0 mg (0.143 mmol) of N-(3-trifluoromethyl-phenyl)-4-(2-chloro-4-pyridyl)-
2-pyrimidineamine are stirred for 44 h at 100° in 1 ml of 3-amino-1-propanol. Concen-
tration by evaporation and chromatography (methylene chloride:methanol = 9:1) give
N-(3-trifluoromethyl-phenyl)-4-[2-(3-hydroxy-propyl-amino)-4-pyridyl]-2-pyrimidine-
amine; Re=0.1 (methylene chloride:methanol = 95:5), FAB-MS: 390, m.p. 158-163°.

The starting material is obtained in the following manner:

Stage 1.1: 24.61 g (177.62 mmol) of 2-chloro-4-cyano-pyridine are placed in 1.25 litres of
diethyl ether under nitrogen, and 120 ml (22% in tetrahydrofuran, 353 mmol) of methyl-
magnesium chloride are added. The red suspension is stirred for 40 h at RT, poured onto
1.25 litres of ice/water and 250 ml of 6N HCI and stirred for 14 h at RT. Extraction with
diethyl ether and methylene chloride, drying with MgSO, and concentration give 4-
acetyl-2-chloro-pyridine; R=0.5 (methylene chloride:methanol = 9:1).

Alternatively, 4-acetyl-2-chloro-pyridine can be obtained in the following manner:

5.0 g (36.5 mmol) of 4-acetyl-pyridine N-oxide and 6.64 ml (73 mmol) of phosphorus
oxychloride are stirred in 50 ml of toluene for 2 h at 100°, The reaction mixture is stirred
at 50° into 500 ml of 10N sodium hydroxide solution, extracted with ethyl acetate and
treated with Tonsil (Fluka; bentonite - colloidal aqueous aluminium silicate). Concen-
tration and crystallisation (diethyl ether/n-hexane) give 4-acetyl-2-chloro-pyridine;



Exarrpl e 22 Anal ogously to Exarrpl e 1 th'ere 1s obtai ned from 300 ngy (0. 86 ..

nol ) of .
N- [ 3- chl or o- 6- et hoxy- phenyl] 4-(2- chl or o- 4- pyrldyl) 2- pyrldeEﬁ_

5.1 mM (67.4 nmol) of 3-am nopropanol - ENEENE’\W%;;ET
N-['3- chl oro- 6- met hoxy- phenyl ] - 4- [2-(3- hydir50xy-
propyl -am no) - 4-pyridyl ] -2-pyri m di neam ne; mp. 131- 133 FAB- Mvs: 1888l 1996
(Merr]+H). The starting material is obtained in the foll on g _rmanner:
Stage 22.1: Analogously to Stage 1.3, there is obtained fronj10.0 g (63. 45

mol ) of 5-chl ofsv; RAB®IBOMG6-@MT4H)ne, 8.5 m (101.5 nmol) of eens-
hydrochl ori (ot CI d and 5.3 g (126.9 mol) of 98% cyanam de, after

precipitation with 10.2 g (126.9 mol) of
The 4-acetyl-pyridine N-oxide used is prepamd in the following manner:

11.0 ml (100 mmol) of 4-acetyl-pyridine and 31.3 g (100 mmol) of 55% m-chloro-
pe;benzoic acid are boiled under RF for 16 h in 200 ml of methylene chloride. Precip-
jtation with 200 ml of diethyl ether gives 4-acetyl-pyridine N-oxide; m.p. 132-133°.

Stage 1.2: 16.2 g (104.2 mmol) of 4—acety1-2-chloro-pyridine are stirred at 110° with

116 ml of dimethylformamide diethylacetal for 1 h. Cooling to 0°, filtering and drying at
60° under HV give 3-dimethylamino-1-(2-chloro-4-pyridyl)-2-propen-1-one; 'H-NMR
(dimethy! sulfoxide): 2.98 (3H.s), 3.2 (3H.s), 5.9 (1H,d), 7.8 (3H,m), 8.5 (1H,d).

stage 1.3: 6.3 g (150 mmol) of cyanamide (50% in water) are added to a suspension of
16.1 g (100 mmol) of 3-trifluoromethyl-aniline in 35 ml of ethanol. 7.0 mi of nitric acid
(65%., 0.1 mol) are then added to the brown solution and the reaction mixture is heated for
20 h under RF. It is then cooled to 0° and filtered, and the material retained on the filter is
washed with ethanol and dried at 60° under HV to give 3-trifluoromethyl-phenyl-

guanidine nitrate; IH-NMR (dimethyl sulfoxide): 7.6 (7H,m), 9.9 (1H,br,s).

Stage 1.4: 150 mg (0.71 mmol) of 3-dimethylamino-1-(2-chloro-4-pyridyl)-2-propen-
1-one are suspended in 1.5 ml of 2-propanol. 190 mg (0.712 mmol) of 3-trifluoromethyl-
phenyl-éuanidine nitrate and 31 mg (0.783 mmol) of sodium hydroxide are added and the
reaction mixture is stirred for 18 h under RF. It is then cooled to RT and filtered, and the
material retained on the filter is washed with 2-propanol and water and dried at 50° under
HV to give N-(3-trifluorométhyl-phenyl)-4»(2-chloro-4-pyridyl)-2-pyrimidineamine;

m.p. 169-171°, R=0.67 (methylene chloride:methanol = 95:5), FAB-MS: 351 (M*+H).

Example 2: Analogously to Example 1, there is obtained from 20 mg (0.063 mmol) of

. N-(3-chloro-phenyl)-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 1 ml of 3-amino-
1-propanol N-(3-chloro-phenyl)-4-[2-(3-hydroxy-propyl-amino)-4-pyridyl]}-2-pyrimidine-
amine; m.p. 144-147° R=0.12 (methylene chloride:methanol = 95:5), FAB-MS: 356
(M*+H).

The starting material is obtained in the following manner:

Stage 2.1: Analogously to Stage 1.4, there is obtained from 150 mg (0.7 mmol) of
3-dimethylamino-1-(2-chloro-4-pyridyl)-2-propen-1-one and 165 mg (0.71 mmol) of 3-



-44- . amoniumnitrate, 5- chI oro- 2- net hoxy phenyl guanl din _
[err]H-NVR (DMBO): 3.9 (s,3H), 7.2:7.4 (m7H). Stage 22.2: Ar1
Stage 1.4, there is obtained from1.87 g (7.12 nmol ) of 3- :
chl or o- 6- met hoxy- phenyl - guani dine nitrate, 1.5 g (7.12 nol
3-di met hyl ani no-1- (2- chl oro- 4-pyridyl)= fiﬁ'propen 1-one and
mmol ) of sodi um hydroxi de N-[3- chl oro-6-nethoxy-phenyl ]
4-(2-chl oro-4- pyri dyl)-2-pyri m di neam ne; [err] H NVR ( DVBO)
.1 (d,1H, 7.7 (d,1H), 8.1 (d x d, 1H), 8.2 (s,1H, 8.3 (s,1H), B85
(s,1H), 8.6 (d (]edﬁ)mﬂ&uiﬁidmd nitkdge N-(E)dltqnb-@hﬁﬁ'l)Wﬂg&ﬁpyﬂ@)ﬁ)'ml@ﬂi‘
t e

s, 1
here is ob égggtlh
N-[ 3-chl oro,ainé-rf? ]{%2 2% ro&h yr hrﬂ%nbeﬁal.noml d|9?1e5<)51m ne and 500 ngy

(5.63 mmol ) of pi pera2| ne, fromthe nelt after chromatography (nethyl ene
chl ori de: met han Pﬁ(356hloro-phenyl)—d—(2-chloro-4-pyr1dy1) 2-pyrimidineamine can be

N-[ 3-chl oro foglé Wéﬂ& .azinyl)-4-pyridyl]-2-pyrimdi neam ne; mp.
175- 180[err ‘7 Exanpl e 24: Anal ogously to Exanple
1, there is obtai ned from 100 ng (0 31 mol ) of

N-[3-chl oro- ghe@%ﬂm‘n (&1&@-&[1 Dﬂwwoﬁd&!lﬁy@dyl)&e@ﬂnﬂﬁméﬂﬁm& age m
(7.5 mmol ) 390 -am o

N- [ 3- chl Oroggahdlﬁgfl Bﬁxép?cyéiaﬁorgeﬁwlo The reaction mixture is

am noJ - 4- pyr L dyla) Smmmmmayﬁmﬁde solptiorl Afi ekfiicted Aith Mirahgdrbfirhfi.er r] +H) .
Concentration and crystallisation (tetrahydrofuran/ethanol) of the residue give N-(3-
chloro-phenyl)-4—(2-chloro-4—pyridyl)-2-pyrimidineamine; m.p. 196-198°, Rg=0.7
(methylene chloride:methanol = 95:5).

The N-(3-chloro-phenyl)-4-(N-oxido-4-pyridyl)-2-pyrimidineamine used is prepared in the

following manner: ‘

10 g (35.4 mmol) of N-(3-chloro-phenyl)-4-(4-pyridyl)-2-pyrimidineamine and 11.1 g

(35.4 mmol) of m-chloroperbenzoic acid are stirred for 5 h at RT in 500 m! of methylene

chloride. Concentration and crystallisation (acetic acid) of the residue give N-(3~chloro-

phenyl)-4-(N-oxido-4—pyridyl)-z—pyrimidinea.mine; m.p. 274-275°, Re=0.6 (methylene

chloride:methanol = 9:1).

Stage 2.2: Analogously to Stage 1.3, there is obtained from 4.1 m! (0.04 mol) of 3-chloro-
aniline and 3.3 g (0.078 mol) of cyanamide (50% in water) 3-chloro-phenyl-guanidine
nitrate; 'H-NMR (dimethy! sulfoxide): 7.2-7.7 (7H,m), 9.5 (1H,br.s).

'Example 3; The following compounds are prepared in a manner analogous to that
described above and by simple conversion reactions, known per se, of the products:

a) N-(3-chloro-phenyl)-4-[2-(2-hydroxy-propyl-amino)-4-pyridyl]-2-pyrimidineamine,

b) N-(3-chloro-phenyl)—4—[2-(2-cmboxy-ethyl—amino)-4—pyridyl]-2—pyrimidineamine,

c) N-(3-chloro-phenyl.)-4-[2-(2—carbamoyl-ethyl-amino)-4-pyridyl]-2-pyrirq§dineamine,

d) N-(3-chloro-phenyl)—-4-{2—(2-ethoxycarbonﬂethylamiﬁo)-4-pyridyl]-2-pyrimidineamine,

e) N-(3-trifluoromethyl-phenyl)-4-[2-(2-hydroxy-propyl-amino)-4-pyridyl]-2-pyrimidine-



Exarrple 25: - Anal ogously to Exarrple 1 there is obta| ned from 100 ng (0. 32

‘mol ) of -N-[ 3-chl oro- phenyl ] -4-(2- chI or o- 4- pyridyl)-2- PYri rp-eh-pearifre—amtk--
1.0 M (7.4 nmol) of 1-(2-am no-ethyl)-piperazine N-[3-chl rBEBWEWEFﬁ&P*(ﬁ- '
2-[4-(2-am no-ethyl)-piperazin-- 1-yl)]-4-pyridyl}-2-pyrimqi feaimme; i
2500, FAB-MB:" 410 (Merr]+H) . Exanpl e 26:37Anal ogousl y to Excrrpl]% &gn t.@%e
is obtained from 100 ng (0.32 mmwl) of _
N- (3-chl oro- phenyl ] -4-(2-chl oro-4-pyridyl).-2-pyrim di neam re land—1-0-
(8.35 mm] ) - of 2-(3-am no-propyl an no) - et hanol N-(3-chl. oro-phenyl] 4-

(2-[3-(2- hydrgxe et hyl - ami no) - propyl amino] - 4- pyri dyl } - 2- pyrrrdiean ne;
m p. 143-150 err], FAB-M5: 399 (Merr]+H). Exanple 27:. Anal ogously to
Exanple 1, there is unexpectedly obtained from 100 ng (0. 315 mmol) of

N-[ 3- chl or o- W&-Iuiﬂubrqmemm—phenyn-@m(Zelgakl)m@-qnlyyhammb)ﬂéayndyé] Zpyrithidiney
(9.97- mol) fned- am no- nor phol i ne

N-[ 3- chl or o- S“E‘enyl] 4-[2-(4-norpholinyl)-4- pyridyl]- 2 pyr| m di neam ne;
mp. 163-169, FAB-Ms: 368 (Merr]+H). Exanple 28: Tablets each conprising

20 nmg of act pyN-@agfiestofithyl-phénydxaIP(Bciamefl-¢itig-amino)-4-pyridyl]-2-pyrimidine-
amine, '

h) N—(3-tnﬂuoromethyl-phenyl)-4~[2-(Zemoxycarbonyl-ethyl-ammo)—4—pyndyl] 2-pyrim-
idineamine,

i) N-(3-chloro-phenyl)-4-[2-(2-imidazol- 1-ylethyl-amino)-4-pyridyl]-2-pyrimidineamine,
j) N-(3~chloro-phenyl)-4-[2-(2-acetamido-ethyl-amino)-4-pyridyl]-2-pyrimidineamine,
9] N-(3-chloro—phenyl)-4~(2—hydrazino-tl_»pyridyl)-z-pyrimidineamine,

I) N-(3-chloro-phenyl)-4-[2-(2-guanidyl-ethyl-amino)-4-pyridyl}-2-pyrimidineamine,

m) N-(3-chloro-phenyl)-4-[2-{2-(methylamino-carbonylamino)-ethyl-amino }-4-pyridyl]-
2-pyrimidineamine,

n) N-(3-chloro-phenyl)-4-[2-(2-amidino-ethyl-amino)-4-pyridyl]-2-pyrimidineamine,
0) N-(3¥chloro—pheny1)-4—[2-(2-g1ycylamino-ethyl-amino)-4npyridyl]-z-pyximidineamine,

p) N-(3-chloro-phenyl)-4-[2-(N-{2-amino-ethyl }-aminocarbonyl)-4-pyridyl]-2-pyrim-
idineamine (see also Example 6),

q) N-(3-chloro-phenyl)-4-[2-(N-{ 2-hydroxy-ethyl }-aminocarbonyl)-4-pyridyl}-2-pyrim-
idineamine (see also Example 7),

r) N—(S-chloro-phenYl)-4-[2-(N -{3-amino-prop- I-yl }-aminocarbonyl)-4-pyridyl]-2-pyrim-
idineamine (see also Example 9),

s) N-(3-chloro-phenyl)-4-{2-(N-{ 3-hydroxy-propyl }-aminocarbonyl)-4-pyridyl]-2-pyrim-
idineamine (see also Example 8), ' '
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Cofrpouhds of forrful al.

described i n Exanples 1-27, are prepared

with the follow ng conposition in customary nmanner: Conpgsition: active -

i ngr edi ent _ . 20 g, wheat ‘starch . Dj EMT DUE
60 ngy | actose - _ ' 50 ng col.l oi fla Eﬁ‘—.ﬂcﬁfﬁgﬁ EHE g_T
5 ng talc ' R 7 -38- 9ng magnesi um Lt ear at e

1 ny 145 ng  Prephr it i bB:Jih 4
actlvelngredlent is mxed with a portioon of the wheat sthrgh, with the

| actose and with the coll oi-dal S|I|ca and t he mxture S forced thiough a
sieve. A further

t) N-(3-chloro-phenyl)-4-[2- { 2-(N-hydroxy-carbamoyl)~ethy1-ammo }-4-pyridyl]-2-p yn-
midineamine, '

u) N-(3-chloro-phenyl)-4-[2-{ 3-(N-hydrbxy-carbamoyl)-propyl-amino}-prﬁdyll-

- 2-pyrimidineamine,

v) N-(3-ch10ro-phenyl)-4—-[2-{2-(d1hydroxy-phosphoryloxy)-ethyl-ammo}-4—pyndy1] -2-
pyrimidineamine,

w) N-(3-chloro-phenyl)-4-[2-{ 3-(dihydroxy-phosphoryloxy)-propyl-amino } -4-pyridyl]-
2-pyrimidineamine,

. X) N-(S-triﬂuoromethyl-phenyl)-4-[2-(2—{N-hydroxy-carbamoyl}-ethyl-amino)-d-pyri-

dyl}-2-pyrimidineamine,

y) N-(3-trifluoromethyl-phenyl)-4-[2-(3-{ N-hydroxy-carbamoyl }-propyl-amino)-4-pyri-
dyl]-2-pyrimidineamine,

z) N-(3-trifluoromethyl-phenyl)-4-[2-(2-{ dihydroxy-phosphoryl-oxy }-ethyl-amino)-
4-pyridyl]-2-pyrimidineamine and

za) N-(3-rifluoromethyl-phenyl)-4-(2-(3-{ dihydroxy-phosphoryl-oxy }-propyl-amino)-
4-pyridyl]-2-pyrimidineamine.

Example 4: 20 mg (0.063 mmol) of N-(3-chloro-phenyl)-4-(2-chloro-4-pyridyl)-2-pyrim-
idineamine are stirred for 26 h at 110° with 1-ml of ethylenediamine. Concentration and
chromatography (methylene chloride:methanol:conc. ammonia solution = 80:20:1) give
N-(3-chloro-phenyl)-4-[2-(2-amino-ethyl-amino)-4-pyridyl]-2-pyrimidineamine; R¢=0.15
(methylene chloride:methanol:conc. ammonia solution = 80:20:1), FAB-MS: 341 (M*+1).

Example 5: Analogously to Example 4, there is obtained from 50 mg (0.157 mmol) of
N-(3-trifluoromethyl-phenyl)-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 1 ml of
ethylenediamine N-(3-trifluoromethyl-phenyl)-4-[2-(2-amino-ethyl-amino)-4-pyridyl]-
2-pyrimidineamine; Re=0.15 (methylene chloride:methanol:conc. ammonia solution =
80:20:1), FAB-MS: 375 (M*+H). '
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_ ethylenedxamme in 2 ml of DMF. After stirring for 14 h at RT, the reaction mixture is

poured into 50 ml of ethyl acetate and extracted with 30 ml of water. The organic phasé is
dried (sodium sulfate) and concentrated. Crystallisation from isopropanol/ethanolic hydro-
chloric acid gives N-[3-chloro-phenyi]-4-[2-(N-{ 2-amino-ethyl}-aminocarbonyl)-4-
pyridyl]-2-pyrimidineamine hydrochloride; m.p. 161-163°, FAB-MS: 369 (M*+H).

The starting material is obtained in the following manner:

Stage 6.1: 50 mg (0.16 mmol) of N-(3-chloro-phenyl)-4-(2-cyano-4-pyridyl)-2-pyrim-

- idineamine are stirred in S ml of ethanol and 5 ml of 2N sodium hydroxide solution for 2 h
at 60°. After cooling to RT and filtering, the material retained on the filter is washed with
ethanol/water (9:1) and dried at 50° under HV to give the sodium salt of N-(3-chloro-
phenyl)-4-(2-carboxy-4-pyridyl)-2-pyrimidineamine; m.p. >250°, R= <0.1 (methylene
chloride:methanol = 9:1).

Example 7: Analogously to Example 6, there is obtained from 100 mg (0.3 mmol) of
N-[3-chloro-phenyl]-4-(2-carboxy-4-pyridyl)-2-pyrimidineamine, 88.5 mg (0.46 mmol) of
N-ethyl-N’-(3-dimethylaminopropyl)-carbodiimide hydrochloride, 53 mg (0.46 mmol) of
N-hydroxysucginimidé and 0.9 ml (14 mmol) of ethanolamine N-[3-chloro-phenyl]-4-[2-
(N-{2-hydroxy-ethyl }-aminocarbonyl)-4-pyridyl]-2-pyrimidineamine; m.p. 206°,
FAB-MS: 370 (M*+H).

Example 8: Analogously to Example 6, there is obtained from 80 mg (0.24 mmol) of
N-{3-chloro-phenyl]-4-(2-carboxy-4-pyridyl)-2-pyrimidineamine, 70 mg (0.36 mmol) of
N-ethyl-N’ -(3-dimeﬂxylaminopropyl)-carbodiimide hydrochloride, 42 mg (0.36 mmol) of
N-hydroxysuccinimide and 0.7 ml (11.8 mmol) of aminopropanol N-[3-chloro-phenyl]-

' 4-[2-(N-{3-hydroxy-propy1}-amxnocarbonyl)-&pyndyl]-2-pynm1d1neamme,
m.p. 152-153°, FAB-MS: 384 (M*+H).

Example 9: Analogously to Example 6, there is obtained from 50 mg (0.15 mmol) of
N-(3-chloro-phenyl]-4-(2-carboxy-4-pyridyl)-2-pyrimidineamine, 44 mg (0.22 mmol) of
N-ethyl-N'-(3-dimethylaminopropy[)-carbodiimide hydrochloride, 26 mg (0.22 mmol) of
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N.[3-chloro-

N.hydrOXysuccinimide and 0.48 ml (7.3 mmol) of diaminopropane _
phenyl]-4-[2- -(N-{3-amino-prop- -yl}-ammocarbonyl)-4-pyndyl]-2-pynm1d1neamme
hydrochlonde, m.p. 173-178°, FAB-MS: 383 (M*+H).

~ Example 10: Analogously to Example 1, there is obtained from 500 mg (1.5 mmol) of
N-[3-chloro-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 1 ml (16.3 mmol) of
aminoethanol N-[3-chloro-phenyl}-4-[2-(2-hydroxy-ethyl-amino)-4-pyridyl]-2-pyrim-
idineamine; m.p. 180-181°, FAB-MS: 342 (M*+H).

Example 11: Analogously to Example 1, there is obtained from 6.4 g (19.6 mmol) of
N-[3-carboxy-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 12 ml (160 mmol) of
3-aminopropanol, after crystallisation from ethanol/1N hydrochloric acid, N-[3-carboxy-
phenyl]-4-[2-(3-hydroxy-propyl-amino)-4-pyridyl}-2-pyrimidineamine; m.p. 258-259°,

- FAB-MS: 366 M™*+H).

The starting material is obtained in the following manner:

Stage 11.1: Analogously to Stage 1.3, there is obtained from 24.4 g (148 mmol) of amino-
benzoic acid ethyl ester, 10.25 ml ( 150 mmol) of 65% nitric acid and 9.66 g (230 mmol)
of 98% cyanamide 3-ethoxycarbonyl-phenyl-guanidine nitrate; IH-NMR (DMSO, D70O):
1.3 (t,3H), 4.3 (q,2H), 7.4-7.9 (m,4H).

Stage 11.2: Analogously to Stage 1.4, there is obtained from 14.5 g (53.7 mmol) of
3-ethoxycarbonyl-phenyl-guanidine nitrate, 11.3 g (53.7 mmol) of 3-dimethylamino-1-(2-
chloro-4-pyridyl)-2-propen-1-one and 2.4 g (60 mmol) of sodium hydroxide N-[3-ethoxy-
carbonyl-phenyl]-4-(2-chloro-4-pyridyl)- 2-pynm1d1neamme m.p. 149-150°,

FAB-MS: 355 (M*+H).

Stage 11.3: 9.4 g (26.5 mmol) of N-[3-ethoxycarbonyl-phenyl]-4-(2-chloro-4-pyridyl)-2-
pyrimidineamine and 50 ml of 2N sodium hydroxide solution are boiled under RF in

300 ml of ethanol for 1 h. After cooling to RT, the reaction mixture is acidified (4N hydro-
chloric acid) and filtered. After drying at 50° under HV, lemon-yellow crystals of N-[3-
carboxy-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine are obtained; m.p. 267-268°,
FAB-MS: 327 (M++H). |

Example 12: 2.0 g (5.4 mmol) of N-[3-carboxy-phenyl]-4-(2-(3-hydroxy-propyl-amino)-
4-pyridyl)-2-pyrimidineamine and 0.28 ml! (5.4 mmol) of conc. sulfuric acid are boiled
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4- hydr oxy- plprengl}-4sR-(3rhydroxy-brapplamine}-#pyridpll-2pysarigipeaningy m,p. 162-163°,

car boxy- net M peygst hyl . 4-am no-butyl, ‘3-guanidyl -propyl or Ris

1H1 m dazol %‘byvl%ng%w gﬁd Rlerr] is (Jerr]-Cferr]alkyl,

Clerr]-Cerr]al koxy, chlorine, bromne, iodine, trifluoromethyl, hydroxy, .

%Fenyi , C[am ERamprRN3 ‘lﬁhﬂbgdusﬁ{ wrExamipley1, itert isbtaingddrem 3P0 @ig(0rdSahmapl) phni no,
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aminobutanol N-[3-chloro-phenyl]-4-[2-(4-hydroxy-butyl-amino)-4-pyridyl]-2-pyrim-
idineamine; m.p. 136-139°, FAB-MS: 370 (MT+H). '

Example 14: Analogously to Example 1, there is obtained, in the melt, from 50 mg
(0.16 mmol) of N-[3-chloro-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and
350 mg (3.15 mmol) of histamine, that is to say 2-(imidazol-4-yl)-ethyl-amine, N-{3-
chloro-phenyl]-4-{2-{2-(imidazol-4-yl)-ethyl-amino]-4-pyridyl }-2-pyrimidineamine;
m.p. 140-146°, FAB-MS: 392 (M*+H). '

" Example 15: Analogously to Example 1, there is obtained from 1.16 g (3.91 mmol) of
N-[3-methyl-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 23 ml (304.9 mmol)
of 3-aminopropanol N-[3-methyl-phenyl]-4-{2-(3-hydroxy-propyl-amino)-4-pyridyl]-
2-pyrimidineamine; m.p. 138-139°, FAB-MS: 336 (M*+H).

The starting material is obtained in the following manner:

Stage 15.1: Analogously to Stage 1.3, there is obtained from 2.02 ml (18.7 mmol) of

" m-toluidine, 1.95 ml (29.9 mmol) of conc. hydrochloric acid and 0.89 g (37.3 mmol) of
98% cyanamide, after precipitation with 0.47 g (37.3 mmol) of ammonium nitrate, 3-
methyl-phenyl-guanidine nitrate; lH-NMR (ODMSO0): 2.3 (s.3H), 7.0-7.5 (m,8H), 9.5 (br, s,
1H).

' Sraae. 15.2: Analogously to Stage 1.4, there is obtained from 1.09 g (5.17 mmol) of
3-methyl-phenyl-guanidine nitrate, 1.09 g (5.17 mmol) of 3-dimethylamino-1-(2-chloro-
4-pyridyl)-2-propen-1-one and 0.23 g (5.68 mmol) of sodium hydroxide N-[3-methyl-

 phenyl}-4-(2-chloro-4-pyridyl)-2-pyrimidineamine; LH-NMR (DMSO): 2.3 (s.3H), 6.8
(d,1H), 7.2 (¢t,1H), 7.6 (m,2H), 7.7 (s,1H), 8.1 (m,1H), 8.2 (s,1H), 8.6 (d,1H), 8.7 (d,1H),
9.8 (s,1H).
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Example 16: Analogously to Example 1, there is obtamed from-168.8 mg (0.33 mmol) of

N-[3-chloro-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 113.2 mg (1.06 mmol)
_of 5-aminopentanol N-[3-chloro-phenyl]-4-{2-(5-hydroxy-pentyl-amino)-4-pyridyl}-2-
pyrimidineamine; FAB-MS: 384 (M*++H), 298.

Example 17: 500 mg (1.4 mmol) of N-[3-ethoxycarbonyl-phenyl]-4-(2-chloro-4-pyridyl)-
2-pyrimidineamine are stirred in 1 ml of 3-aminopropanol for 15 h at 140°. Chromato-
graphy (silica gel, methylene chloride:methanol = 9:1) gives N-[3-{N-(3-hydroxy-propyl)-
amino-carbonyl}-phenyl]-4-[2-(3-hydroxy—propyl-amino)-4-pyridyl]-2-pyrimidineamine;
m.p. 153-154°, FAB-MS: 423 (M*+H). |

Example 18: 100 mg (0.26 mmol) of N-[3-methoxycarbonyl-phenyl]-4-[2-(3-hydroxy-
propyl-amino)-4-pyridyl]-2-pyrimidineamine and 0.5 ml of 1,3-diamino-propane are
stirred for 24 h at 90° and then diluted with 20 ml of ethyl acetate and extracted with
2 x 10 ml of sodium chloride solution. The organic phase is dried, concentrated and
crystallised from methylene chloride/diethyl ether to give N-{3-{N-(3-amino-propyl)-

- aminocarbonyl}-phenyl}-4-[2-(3-hydroxy-propyl-amino)-4-pyridylj-2-pyrimidineamine;
m.p. 169-170°, FAB-MS: 422 (M*+H).

Example 19: Analogously to Example 18, there is obtained from 100 mg (0.26 mmol) of
'N-[3-methoxycarbonyl-phenyl]-4-[2-(3-hydroxy-propyl-amino)-4-pyridyl]-2-pyrimidine-
amine and 150 mg (1.35 mmol) of histamine, that is to say 2-(imidazol-4-yl)-ethyl-amine,
N-[3-{N-(2-imidazol-4-yl-ethyl)-aminocarbonyl }-phenyl}-4-[2-(3-hydroxy-propyl-
amino)-4-pyridyl}-2-pyrimidineamine; m.p. 181-186°, FAB-MS: 459 M*+H).

Example 20: Analogously to Example I, there is obtained from 300 mg (0.9 mmol) of
N-[3-chloro-6-methyl-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 5.3 ml
(70.65 mmol) of 3-aminopropanol N-[3-chloro-6-methyl-phenyl}-4-{2-(3-hydroxy-
propyl-amino)-4-pyridyl]-2-pyrimidineamine; m.p. 117-119°, FAB-MS: 370 (M+H).

The starting material is obtained in the following manner:

Stage 20.1:-Analogously to Stage 1.3, there is obtained from 10.0 g (60.62 mmol) of
5-chloro-2-methyl-aniline, 9.45 ml (113 mmol) of conc. hydrochloﬁc acidand 5.94 g
(141.2 mmol) of 98% cyanamide, after precipitation with 11.3 g (141.2 mmol) of
ammonium nitrate, S-chloro-2-methyl-phenyl-guanidine nitrate; IH.NMR (DMS0): 2.2
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 Stage 20.2: Analogously to Stage 1.4, there is obtained from 1.75 g (7.12 mmol) of
3-chloro-6-methyl-phenyl-guanidine nitrate, 1.5 g (7.12 mmol) of 3-dimethylamino-1-(2-

" chloro-4-pyridyl)-2-propen-1-one and 0.31 g (7.83 mmol) of sodium hydroxide N-{3-
chloro-6-methyl-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine; ‘H-NMR (DMSO):

' 2.2(s3H), 7.1 (dx d, 1H), 7.3 (d,1H), 7.6 (d,1H), 7.8 (d,1H), 8.05 (d x d, 1H), 8.15 (s,1H),
8.6 (m,2H), 9.2 (s,1H). '

Example 21: Analogously to Example 1, there is obtained from 300 mg (0.85 mmol) of
N-[3,6-dichloro-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 5.0 ml

(66.55 mmol) of 3-aminopropanol N-[3,6-dichloro-phenyl}-4-[2-(3-hydroxy-propyl-
amino)-4-pyridyl}-2-pyrimidineamine; m.p. 130-132°, FAB-MS: 390 (M *+H).

The starting material is obtained in the following manner:

Stage 21.1: Analogously to Stage 1.3, there is obtained from 10.0 g (61.72 mmol) of 2,5-
dichloro-aniline, 8.25 ml (98.7 mmol) of conc. hydrochloric acid and 5.19 g (123.4 mmol)
of 98% cyanamide, after precipitation with 9.88 g (123.4 mmol) of ammonium nitrate,
2,5-dichloro-phenyl-guanidine nitrate; 1H-NMR (DMSO): 7.4-7.7 (m,7H).

Stage 21.2; Analogously to Stage 1.4, there is obtained from 1.9 g (7.12 mmol) of 3,6-
dichloro-phenyl-guanidine nitrate, 1.5 g (7.12 mmol) of 3-dimethylamino-1-(2-chloro-4-
pyridyl)-2-propen-1-one and 0.31 g (7.83 mmol) of sodium hydroxide N-{3,6-dichloro-
phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine; IH.NMR (DMSO0): 7.25(d x d, LH),
7.6 (d,1H), 7.7 (d,1H), 8.05 (m,2H), 8.2 (s,1H), 8.6 (d,1H), 8.7 (d,1H), 9.25 (s,1H).

Example 22: Analogously to Example 1, there is obtained from 300 mg (0.86 mmol) of
N-[3-chloro-6-methoxy-phenyli]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 5.1 ml
(67.4 mmol) of 3-aminopropanol N-[3-chloro-6-methoxy-phenyl]-4-[2-(3-hydroxy-
propyl-amino)-4-pyridyl}-2-pyrimidineamine; m.p. 131-133°, FAB-MS: 386 (M*+H). _

The starting material is obtained in the following manner:
Stage 22.1: Analogously to Stage 1.3, there is obtained from 10.0 g (63.45 mmol) of

S-chloro-2-methoxy-aniline, 8.5 ml (101.5 mmol) of conc. hydrochloric acid and 5.3 g
(126.9 mmol) of 98% cyanamide, after precipitation with 10.2 g (126.9 mmol) of
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2- car boxy- e§fyd zﬁzﬁﬁﬂeg&wiyytb Stage 1.4, there is obtained from 1.87 g (7.12 mmol) of 3-
chloro-6-methoxy-phenyl-guanidine nitrate, 1.5 g (7.12 mmol) of 3-dimethylzimino-1-(2— '
chloroi4—pyridyl)-2-propen—l-one and 0.31 g (7.83 mmol) of sodium hydroxide N-[3-
chloro-6-methoxy-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine; 1H-NMR (DMSO):
3.9 (s,3H), 7.1 (d,1H), 7.7 (d,1H), 8.1 (d x d, 1H), 8.2 (s,1H), 8.3 (s5,1H), 8.5 (s,1H), 8.6
(d,1H), 8.75 (d,1H).

Example 23: Analogously to Example 1, there is obtained from 100 mg (0.31 mmol) of
N-[3-chloro-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 500 mg (5.63 mmol)
of piperazine, from the melt after chromatography (methylene chloride:methanol = 95:5),
N-[3-chloro-phenyl]-4-[2( 1-p1perazmyl)-4-pyndyl]-2—pynm1dmeamme, m.p. 175-180°,
FAB-MS: 367 (M*+H).

Example 24: Analogously to Example 1, there is obtained from 100 mg (0.31 mmol) of |
N-{3-chloro-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 1.0 ml (7.5 mmol) of
4-(2-amino-ethyl)-morpholine N-[3-chloro-pheny1]-4-(2-[2-{4-morpholiny1}ethyl-
amino]-4-pyridyl)-2-pyrimidineamine; m.p. 176-186°, FAB-MS: 411 (M*+H).

Example 25: Analogously to Example 1, there is obtained from 100 mg (0.32 mmol) of
N-[3-chloro-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 1.0 ml (7.4 mmol) of
1-(2-amino-ethyl)-piperazine N-[3'-chloro-phenyl] -4-{2-[4-(2-amino-ethyl)-piperazin-
1-y1)]-4-pyridyl }-2-pyrimidineamine; m.p. 250°, FAB-MS: 410 (M*+H).

Example 26: Analogously to Example 1, there is obtained from 100 mg (0.32 mmol) of
N-[3-chloro-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and 1.0 ml (8.35 mmol) of
2-(3-amino-propylamino)-ethanol N-[3-chloro-phenyl]-4-{2-[3-(2-hydroxy-ethyl-amino)-
propylamino]-4-pyridy! }-2-pyrimidineamine; m.p. 143-150°, FAB-MS: 399 (M*+H).

Example 27: Analogously to Example 1, there is unexpectedly obtained from 100 mg
(0.315 mmol) of N-[3-chloro-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and

1.0 ml (9.97 mmol) of 4-amino-morpholine N-[3-chloro-phenyl]-4-{2-(4-morpholinyl)-4-
pyridyl]-2-pyrimidineamine; m.p. 163-169°, FAB-MS: 368 (M*+H).

Example 28: Tablets each comprising 20 mg of active ingredient, for example one of the




3-guanidyl - propyl or R |"s"iH-| i dazol - 4- yI met hyI “and R['e'rrﬂ E? _.':\.'i::'.
Clerr]-Cerr]alkyl, Cferr]- C[err]al koxy chlorine, bromne, |§ eré“

trifluoronethyl, hydroxy, phenyl ‘am no, m)no(C[err] C[err]cl kyl)arn" no, -
di(Clerr]- C[err] al kyl ) anmi no, C[err] Cl.err] al kanoyl, prop- enyl oqu G‘arb@a{y
car boxy- ntt hoxy, ethoxycarbonyl - net: hoxy‘4 ul fani | am do, - N\-

di (Jerr]-Cerr]al kyl)sulfanilam do, N nethyl-piperazinyl, Ri _I'IC]lnyI
1H-i m dazol -1-yl, 1H triazol-1-yl, 1H benzim dazol-2-yl, 1-inaphthyl,

cycl opentyl, 3,4-dinethyl-benzyl or. a radical of one of the forml ae:

-Cqerr] R e:nmppundﬁlef Girmoja ]q{@cml]ed in Eq:mpglps }ﬂ?qre@yega{qgrwn}h the following .

-0 (CH R
C((O)[ﬁlr-lr](éhi_ﬂe)gr*? Ierrl]rOH :’R| err]) R[err] CH(CH[err]) NH-CHO
-C(CH err])=NOH, - C(CH[err]) =N-O-CH err], -CH(CH err])-NHerr],

-NI—l-CJ—l[err]_ﬁMR[er.r]-)-R[err], ['err] - wherein Rerr] and R[err]
are each Iy g&%ﬂgﬁe@ eh of ~the ot her. C[err]al kyl, X.is oxygen or -
sul fur, ., nis 2 or 3, R[err S hydrogen ' ' '

Cerr]- qerwqeatstgrr:h Clerr]-Cferr]al koxy, 818 ori ne, bromne i odi ne or
trifluoromgidyyde. R[err] I's 1H i m dazol - %mgor mor phol'i nyl and Rlerr]

Jerr]- C[errLa,I kyI I s phenyl that is unsubstituted or m)no substltut ed
by C[err] GP hal ogen or by triXP&oro- nethyl,
9mg
-magnesium stearate - 1mg
145 mg

~ Preparation: The active ingredient is miXe_d with a portion of the wheat starch, with the
lactose and with the colloidal silica, and the mixture is forced through a sieve. A further
portion of the wheat starch is made into a paste with 5 times the amount of water on a
water bath, and the powder mixture is kneaded with the paste until a slightly plastic mass -
has been formed.

The plastic mass is pi'essed through a sieve of approximately 3 mm mesh size and dried,
and the resulting dry granules are forced through a sieve again. The remainder of the
wheat starch, the talc and the magnesium stearate are admixed and the mixture is
compressed to form tablets each weighing 145 mg and having a breaking notch.

Example 29: Capsules each comprising 10 mg of active ingredieat, for example one of the

compounds of formula I described in Examples 1-27, are prepared in customary manner as
follows:

Composition:

active ingredient 2500 mg
 talcum 200 mg
colloidal silica _ 50 mg

Pregarétion: The active ingredient is intimately mixed with the talcum and the colloidal
silica, and the mixture is forced through a sieve of 0.5 mm mesh size and introduced in
11-mg portions into hard gelatin capsules of suitable size.



3. A corrpoU'nd according to claim1 of formul a'l,

or a salt thereof :
wher ei n R erri—+s—hydrogen, hal ogen, |ower al koxy or |ower_ al kyl, Rerr] is
a) N-(am no banoyl, b) N-(hydroxy-|ower aj CakDe ke
c) hydrazi no”'ﬁmmmmﬁ hat is unsubstituted or subist P)‘A"“ a{:?f:’;T
am no- | ower af kyt | nyl, or f)46ower al kylaming that is . :
substituted by norpholinyl, hydroxy-l ower al kylam no, im dj afal yf '% 326
guani dyl, am no, |ower al kanoyl am no, |ower al kyl am no-cajr bonyl am no,

am di no, carboxy, ‘|ower al koxycarbonyl, carbanmoyl, N hydrjoxy-carbanoyl,

hydr oxy, di aimedidosphoryl oxy or by a radical of the formila

Herr]NCH R)-C(=O) -NH wherein Ris hydrogen, and - R[err]. is chlorine,
trifluoromethyl, carboxy, a radical of the formula - qurr]R[err] wherein
Rlerr] is L An N—phenyl-z-pynmxdmeamme derivative of formula I

M

wherein
Ry is hydrogen, halogen, lower alkoxy or lower alkyl,
Ryis
a) N-(amino-lower alkyl)-carbamoyl,
b) N-(hydroxy-lower alkyl)-carbamoyl,
¢) hydrazino,

- d) cyclohexyl-amino that is unsubstituted or substituted by amino,
e) piperazinyl that is unsubstituted or substituted by amino-lower alkyl,
f) morpholinyl, or |
g) lower alkylamino that is substituted by morpholinyl, hydroxy-lower alkylamino, cyano,
imidazolyl, guanidyl, amino, lower alkanoylamino, lower alkylamino-carbonylamino,
amidino, di-lower alkylamino-cyclohexyl, carboxy, lower alkoxycarbonyl, carbamoyl,
N-hydroxy-carbamoyl, hydroxy, lower alkoxy, dihydroxyphosphoryloxy, piperazinyl,
lower alkanoyl-piperazinyl, formylpiperazinyl, prolylamido or by a radical of the formula
H,N-CH(R)-C(=0)-NH- wherein R is hydrogen, C,-C,alkyl, benzyl, hydroxymethyl,
1-hydroxy-ethyl, mercaptomethyl, 2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl,
4-hydroxy-phenyl-methyl, carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl,
2-carboxy-ethyl, 4-amino-butyl, 3-guanidyl-propyl or R is 1H-imidazol4—y1-m¢thyl, and
R, is C;-Cgalkyl, C;-Cjalkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy,
phenyl, amino, mono(C,;-Cjalkyl)amino, di(C,-Csalkyl)amino, C,-C,alkanoyl, propen-
yloxy, carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, sulfanilamido, N,N-di-
(C;-Csalkylsulfanilamido, N-methyl-piperazinyl, piperidinyl, lH-ifnidazol-l-yl, 1H-
tn'azol-l-yl,. lH-benzimidazol-Z-yl, 1-naphthyl, cyclopentyl, 3,4-dimethyl-benzyl ora
radical of one of the formulae:
-COzR3, -NH-C(=0)-R;, -N(R3)-C(=0)-R4, -0-(CH,),-N(R3)-R,,



- 49 - Cerr]-Cerr]al kyI or a radical of the fornula

- C(=0) - NH: err])[err] R[err] wherein nis 2 or 3 and Cﬂ?ﬁimgﬁ@w"
am no or i +t thereof. 4. A conpound la Ag-t+o-etai M
1 of forrrul Nm is hydrogen, Rerr] is a)f N (am no-I| ower

al kyl)-carb mﬂlkxy | oner al kyl ) - car banoyl , hyidt &21n&%r ld)
sdbstituted hwy7m dazolyl, guan

| ower al kyl am no t |, am no, | ower
al kanoyl - am no, | ower aI kyl am no- car bonyl am no, am di no| car boxy, | ower

al koxycar bonyl, carbanoyl, N hydroxy-carbanoyl, hydroxy,
di hydr oxyphosphoryl oxy or by a radical of the formula H2ZN- CH(R) - C(=0) - NH

wher el n B oy AL REE; R 9C(=0)-NH-(CH,),-N(Rs)-R,, -CH(CH)-NH-CHO,
_C(CH3)=N-OH, -C(CH;)=N-O-CHj, -C(CH;)-NH,, -NH-CH,-C(=0)-N(R3)-R,,

—N N —@\ , ~(CHp)y-Re, -X~(CH,)-Rg and
__/ Rs

-X-CHyp-C(=0) — N N— R,

)

Q-V_Z.

wherein R3 and R, are each independently of the other C;-Cjalkyl, R,? is hydroxy, amino
or imidazolyl, X is oxygen or sulfur, mis 1,2 or 3, nis 2 or 3, Rs is hydrogen, C,-Calkyl,
C,-Csalkoxy, chlorine, bromine, iodine or trifluoromethyl, R4 is 1H-imidazol-1-yl or
morpholinyl and Ry is C;-Cjalkyl or is phenyl that is unsubstituted or mono-substituted by
C,-Cjalkyl, halogen or by trifluoromethyl,

or a salt thereof.

2. An N-phenyl-2-pyrimidineamine derivative according to claim 1 of formula Ia

Z N
AN \N/k
, T Ra . (Ia)
N _~ H
R, - . This Sheet Has Been Replace

(M i I

wherein R, is

a) N-(amino-lower alkyl)-carbamoyl,
b) N-(hydroxy-lower alkyl)-carbamoyl,
¢) hydrazino,

d) cyclohexyl-amino that is unsubstituted or substituted by amino, or

e) lower alkylamino that is substituted by cyano, imidazolyl, guanidyl, amino, lower
alkanoylamino, lower alkylamino-carbonylamino, amidino, di-lower alkylamino-cyclo-
hexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower
alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl, formylpiper-
azinyl, prolylamido or by a radical of the formula H,N-CH(R)-C(=0)-NH- wherein R is
hydrogen, C;-C,alkyl, benzyl, hydroxymethyl, 1-hydroxy-ethyl, mercaptomethyl,
2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4-hydroxy-phenyl-methyl,
carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methvl. 2-carhoxv-ethvl 4d-aminn_hnt

[li



Rlerr] is chlorine or t'r'i-fl'uor'orrethyl.,' or a salt thereof. 5. A conpound
accor di ng tn'nlaim’l of formila I, wherein Rlerr] is hydrqgges—chlorine, .

| ower alikyl ferr] is - REPLACEMENT SHE EET
N-([err]- @I} kyl.) - car banoyl , | -
N-([err]- hydroxy«c ree- al kyl ) - car bggmoyl , hydrazi no,

2- hydr oxy- propyl am no or linear Clerr]-Cerr]alkylamno tiat |1 JsibstiPRMt

in the [err] position by mor phol inyl, [err]- hydr oxy- | ower | alkyl am no,
i m dazol yl , guam dyl, am no, |ower al kanoyl am no, am di no car boxy, | ower

aLkoxycarbo - hydroxy or—b

di hydroxyphgg]‘.’#'namﬁglrl g?({?}}’ I}L-R{%rr (_)l £ B@{I{gb’lmc% rifluoromnet hy carboxy, a
radi cal of tRydsfo emenlqﬂaf@r WOSO"@[‘BYF%IY@’@M]aI kyl ,
or a radi calppphylf é]ﬂm‘oomﬁh'dt(@l G}éﬁt@)a:ﬂlﬁo(mﬁc dihfipidiko, iR,6C jalkanbyll piop- n s 2

d Rdrr
conpound R oV Fare her Hhos), ﬁ%ﬁ*ﬁ%?ﬁ%fzb"%&twg o<y Bitpadeg SeN: en6 A
Rerr] is Ndi(QrGakybiswifanpmido, Nanethy}piperarinyl ambamzyl 1H-imidazol-1-yl, 1
N-([err]-hy %%{1 eftilbefdigidaal iy, )l-rﬁﬁﬁthi‘errE?/ A P&idiethyl-benzyl or a

2- hydr oxy- pr a I near err]- al’kyl"am'no that is ‘substituted
in the [err]m&%@ °?PB‘T’1°§S‘7‘°F‘?H‘1!§£OI yl , guanidyl, amino, |ower alkanoylanino, -
am di no, cargosRs, - NEDE(:@)—R;)XNCMM%-&?@-@HQ}HN(RN—RMdr oxy- car banoyl ,

- hydroxy or by dhly RYBNIRIK,; -CH(CH)-NH-CHO, -C(CH3)=N-OH,

-C(CH;)=N-0-CHj, -C(CH3)-NH,, -NH-CH,-C(=0)-NR3)-R,,

, ~(CHpo-Rs, -X-(CHz)m R¢ and

-X-CHy-C(=0) — N N — Ry
_/

v

d

wherein R; and R, are each independently of the other C,-Csalkyl, X is oxygen or sulfur,
mis 1,2 or3, nis2or3, Ry is hydrogen, C;-Cjalkyl, C,-C;alkoxy, chlorine, bromine,
iodine or trifluoromethyl, Ry is 1H-imidazol-1-yl or morpholinyl and Ry is C;-Cjalkyl or
is phenyl that is unsubstituted or mono-substituted by CI-C3a1kyl halogen or by trifluoro-

methyl,
or a salt thereof.
This Sheet Has Been Replaced
3. A compound according to claim 1 of formula I, wherein l lIllI ' lIII" l I III 'I'
R, is hydrogen, halogen, lower alkoxy or lower alkyl,
R,is
a) N-(amino-lower alkyl)-carbamoyl, - -
THIS SHEET HAS BEEN
b) N-(hydroxy-lower alkyl)-carbamoyl, REPLACED
¢) hydrazino, |

d) piperazinyl that is unsubstituted or substituted by amino-lower alkyl,
e) morpholinyl, or
f) lower alkylamino that is subsmuted by morpholinyl, hydroxy-lower alkylamino, imid-
azolyl, guanidyl, amino, lower alkanoylamino, lower alkylamino-carbonylamino, amidino,
carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, dihydroxy-
phosphoryléxy or by a radical of the formula H,N-CH(R)-C(=0)-NH- wherein R is
hydrogen, and

. R, is chlorine, trifluoromethyl, carboxy, a radical of the formula -CO,R; wherein R; is



yl oxy, and [err] - 50 - or a salt th f. 7...A_conmpound
according to claim1 of formuba |, wherein Rerr] is hngpgg;g ;\Eu;mtgn.ryne,
ety earBanpyl ,

o1t hhE £ bt 1t bt ed
- ¢t hyl ani no,

met hyl or N-([err] amno-Clerr]-
N-([err]- hydiﬂi “(ﬂﬂﬂ“m“ al kyl ) - car banoyl ,  hydr
2- hydr oxy- pr ammo or $inear Clerr]-Cerr]al kyl am
in the [err]-position by 4-norpholinylgg[err]-hydrox

1H i m dazol -1-yl, 1Him dazol -4-yl,

C;-Csalkyl, or a radical of the formula -C(=0)-NH-(CH,),-R4* wherein n is 2 or 3 and R4?
is hydroxy, amino or imidazolyl,
or a salt thereof.

4. A compound according to claim 1 of formula I, wherein

Ry is hydrogen,

R; is

a) N-(amino-lower alkyl)-carbamoyl,

b) N-(hydroxy-lower alkyl)-carbamoyl,

¢) hydrazino or

d) lower alkylamino that is substituted by imidazolyl, guanidyl, amino, lower alkanoyl-
amino, lower alkylamino-carbonylamino, amidino, carboxy, lower alkoxycarbonyl,
carbamoyl, N-hydroxy-carbamoyl, hydroxy, dihydroxyphosphoryloxy or by a radical of
the formula H,N-CH(R)-C(=0)-NH- wherein R is hydrogen, and

R, is chlorine or trifluoromethyl,

or a salt thereof.

5. A compound according to claim 1 of formula I, wherein

Ry is hydrogen, chlorine, lower alkyl or lower alkoxy,

R is N-(0-amino-C,-Cjalkyl)-carbamoyl, N-(w-hydroxy-C,-C;alkyl)-carbamoyl,
hydrazino, 2-hydroxy-propylamino or linear C,-Cjalkylamino that is substituted in the
o-position by morpholinyl, «-hydroxy-lower alkylamino, imidazolyl, guanidyl, amino,
lower alkanoylamino, amidino, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-
carbamoyl, hydroxy or by dihydroxyphosphoryloxy, and

R, is chlorine, trifluoromethyl, carboxy, a radical of the formula -CO,R3; wherein Rj is
C,-Csalkyl, or a radical of the formula -C(=0)-NH-(CH,),-R,® wherein nis 2 or 3 and R,*
is hydroxy, amino or imidazolyl,

or a salt thereof.

6. A compound according to claim 1 of formula I, wherein

Ry is hydrogen,

R, is N-(o-amino-C,-Csalkyl)-carbamoyl, N-(e-hydroxy-C,-Cjalkyl)-carbamoyl,
hydrazino, 2-hydroxy-propylamino or linear C,-Czalkylamino that is substituted in the
o-position by imidazolyl, guanidyl, amino, lower alkanoylamino, amidino, carboxy, lower
alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy or by d1hydroxyphosphor-
yloxy, and

D in Allarins Ar triflavAaramotheel
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guani dyl, am no, acetylam no, am di no, carboxy, ethoxycarbonyl, carbanoyl,
"N-hydroxy- carbanoyl, hydroxy or dihydroxyphosphoryloxy, and R2 is
chlorine, trifluoronethyl, carboxy, a radical of the formula -CJerr]R err]
wher ei n—Rferr—+s—fethyts—or a radical of the fornula

oo IR " "2 e

N-(3-chl or 6- phentyl )™ 43 2*( 3- hydr oxy- pfdpyl - am no) - 4 pyrid Ig 2-pyrim di neam

ine or a pharnmaceutically acceptable salt thereof accordifng t®&fcl4l s 5
9. A conmpound according to claim1 of fornula | or a phar eutically }
acceptable salt thereof, selected from =
N-(3- trqulatfé}téhﬁé'ﬁ?&l -phenyl) 4-1 2- ( 3- hydr oxy- propyl -am nol=4-pyridyl]-2-pyrs
I m di ne- am ne,

hyl 4- l']-2-
N (3- ChI7O (Pmenl}fld)acco mg to c‘?arlnmnloot('a }on%ulaalmw?xgxzem pyridyl]-2-pyrim dineam ne

N- (3-trikg mhydlmhmdhlqrhﬁnuie m no- et hyl -ani no) - 4-pyridyl]- 2- pyri m
e NS SRt b EECSALY b,
N- [ 3- chihydrazgiop ﬁ;ﬂy]drweyhﬂ'opwmﬁn&eﬂ‘lkm&aﬂg-@jaﬂgyﬂmﬂlmo that is substituted in the
If%”gﬁ?%&éﬁﬁr) Wy@%bwyh_o{-gﬁ{oﬁ-gygﬁwlggﬁ BSiidazol-1 1-yl, 1H-imidazol-4-yl,
} - ami no&Amd pyﬂyh;nqlc,znp;lmoncarboxy, ethoxycarbonyl, carbamoyl, N-hydroxy-
carbamoyl, hydroxy or dihydroxyphosphoryloxy, and
R is chlorine, trifluoromethyl, carboxy, a radical of the formula -CO,R; wherein R is
methyl, or a radical of the formula -C(=0)-NH-(CH,),-R,® wherein n is 2 or 3 and R, is
hydroxy, amino or 1H-imidazol-4-yl,
or a salt thereof.

8. N-(3-chloro-phenyl)-4-[2-(3-hydroxy-propyl-amino)-4-pyridyl]-2-pyrimidineamine or a
pharmaceutically acceptable salt thereof according to claim 1.

9. A compound according to claim 1 of formula I or a pharmaceutically acceptable salt
thereof, selected from
N-(3-trifluoromethyl-phenyl)-4-[2-(3-hydroxy-propyl-amino)-4-pyridyl}-2-pyrimidine-
amine,

N-(3-chloro-phenyl)-4-[2-(2-amino-ethyl-amino)-4-pyridyl}-2-pyrimidineamine,
N-(3-trifluoromethyl-phenyl)-4-[2-(2-amino-ethyl-amino)-4-pyridyl}-2-pyrimidineamine,
N-[3-chloro-phenyl]-4-[2-(N-{2-amino-ethyl }-aminocarbonyl)-4-pyridyl}-2-pyrimidine-
amine,

N-[3-chloro-phenyl}-4-[2-(N-{2-hydroxy-ethyl }-aminocarbonyl)-4-pyridyl]-2-pyrimidine-
amine,

N-[3-chloro-phenyl]-4-[2-(N-{3-hydroxy-propyl }- ammocarbonyl)—4—pyndyl]-2-pynm-
idineamine,
N-[3-chloro-phenyl]-4-[2—(N—{3-amino—prop—l-yl}-aminocarbonyl)-4—pyridyl]-2-pyn‘m-
idineamine,
N-[3-chloro-phenyl}-4-[2-(2-hydroxy-ethyl-amino)-4-pyridyl]-2-pyrimidineamine,
N—[3-carboxy~pheny1]—4-[2-(3-hydroxy-propyl—amino)-4-pyridyl]-2-pyrimidineamine,
N-[3-methoxycarbonyl-phenyl]-4-[2-(3-hydroxy-propyl-amino)-4-pyridyl]-2-pyrimidine-
amine,

N—[3-chloro-phenyl]-4—[2-(4-hydroxy-butyl—ammo)-4—pyndyl] -2-pyrimidineamine,

NY D Lt ... .Y A rA s



i di neanine, N-[3-chlorao- pheny! ]. -4-[2-(N-{ 3-ami no- prop- Y REPLACEMENT. SHEET

R R A Y sv—
21—[3 chl or |H H hydr oxy- et hyl_-srit_r_n no) - 4: pyri dy[ -§2- Wl%md@@‘ gm 1

N- [ 3-car boxy phenyl ] 4 [2 (3- hydr oxy- pr opyl - am no) - 4- pyri d;, b Aed
m ne, :

N[ 3- et hoxycarbonyl phenyl ] - 4-[2- (3-"hydr oxy- propyl - am no; 7= yrl(]ylj
- 2- pyri mi d\+a-methyl-phenyl]-4-[2-(3-hydroxy-propyl-amino)-4-pyridyl]-2-pyrimidineamine,

N-[3-chl org gl Qﬁmfbjpgnh?-ﬁﬂ - Ve Pt aifoR Al pytiddr-2 Yytibmidin@athing] di neani’ |

nN—e[ 3[ (ranre'[ ]hyN [3H{dh{3 Pymﬁr-ﬂf@ﬁlﬂmléﬁva&oﬁww*@#yﬂd&[74(%79)'%39)"]1’[%}5%%?)(1| neam

:\I?[GS chl orop heyr}] 2-pynm1dmeamr1]nedrox ent rid - r| m di neam
i ne, N [3-§- F‘EB(P 0% F‘)O& gyld %Wﬁf%%hﬁr}’xﬁ%"lpﬁ ino)-
[2-(3- hydrapynmpaydyrmuﬁ@hmme
N-[3-{N-(2-imidazol-4-yl-ethyl)-aminocarbonyl}- phenyl]-4—[2—(3-hydroxy-propyl-
amino)-4-pyridyl]-2-pyrimidineamine, .
N-[3-chloro-6-methyl-phenyl]-4-[2-(3- hydroxy—propyl-ammo)-4»pyndyl]-2-pynm1dme-
amine,
N-{3, 6-d1chloro-phenyl]-4~[2-(3 hydroxy-propyl-ammo)-4-pyndyl] 2-pyrimidineamine,
N-{3-chloro-6-methoxy-phenyl}-4-[2-(3-hydroxy-propyl-amino)-4-pyridyl]-2-pyrimidine-
amine, ' '
N-[3-chloro-phenyl}-4-[2-(1-piperazinyl)-4-pyridyl]-2-pyrimidineamine,
N-[3-chloro-phenyl]-4-(2-[2-{4-morpholinyl }ethyl-amino]-4-pyridyl)-2-pyrimidineamine,
N-{3-chloro-phenyl]-4-{2-[4-(2-amino-ethyl)-piperazin-1-yl)]-4-pyridyl }-2-pyrimidine-
amine,
N-[3-chloro-phenyl]-4-{ 2—[3-(2—hydroxy-ethyl—ammo)-propylam1no]-4— yridyl}-2-pyrim-
idineamine and
N-[3-chloro-phenyl]-4-[2-(4-morpholinyl)-4-pyridyl]-2-pyrimidineamine
and from the pharmaceutically acceptable salts thereof.

[
1

10. A compound of formula I according to any one of claims 1 to 9 or a pharmaceutically
acceptable salt of such a compound having at least one salt-foming group for use in a '
method for the therapeutic treatment of the human or animal body.

11. A pharmaceutical composition comprising a compound of formula [ according to any
one of claims 1 to 9 or a pharmaceutically acceptable salt of such a compound having at
least one salt-forming group together with a pharmaceutical carrier.

12. A pharmaceutical composition for the treatment of tumours in warm-blooded animals
including humans, comprising a dose effective against tumours of a compound of
formula I according to any one of claims 1 to 9 or a pharmaceutically acceptable salt of
such a compound having at least one salt-forming group together with a pharmaceutical
carrier.

12 The uce nf a ramnannd Af farmula T annacdlian tha e aen A8 ot 0



yridyl]-2-pyrimdineanine, N-[3- ( N (3-anino- propy.l')am' nocarhonyl

4-p L
) - phenyl ] - 4- [ 2- (3-hydroxy-propyl - ani no) - 4-pyridyl]-2- pyrl '(HEPERGE&MT SHEET
N[ 3- {N—(2 hyI ) - am nocar bonyl } - phenyl ] -4-1 2 FryeH-eey Pron

yl - am no) } mmﬁm ﬂ "I m di neani ne, ' « an
N-[ 3-chl or - yim prseny ] 4- [2 (3- hydrﬁ(_y-pr.opyl -am no) -4- pyﬁr?dy'FJ]i» ?Jéyr

I m di ne- am ne, '

N-[ 3, 6-di chl or o- phenyl]4 [2 ( 3- hydr oxy- propyl am' no)-4-pyridyl]-2-pyrim'din
eam ne,

N;I[ 3- chl oro @gannatcggti(c%ll? Q&régta])ﬁa[sglt g? sucxgrc%%ognf I?z}dxﬁgaa{? lgacs)2 énepsya{t-foXml'n 2-pyrim

i di ne- amin

N- [ 3- chl or ogpduprin Ithe prepazatich-qfiaphaaaaceytidal dorpyusitibnl for Rsefiy thenshdmotd@rapyef _
N-[ 3-chl orouﬂg&m(l ]-4-(2-[2-{4-norpholinyl)ethyl -ani no]-4-pyridyl)-2-pyrim
di neam ne, - ' : ' :

N-[ 3-chl or o- phenyl ] - 4- (2-[ 4- (2-am no-et hyl)-pi perazin-1-yl)-4-pyridyl}-2-py

rimdi Ele alT4!TEke use of a compound of formulaIaccordmg to any one of clzumsI lto9orofa |
I}\I- [23p§r| (r)r: OI ﬁgﬁ@%ﬁmﬁ&uéﬁ pta{vl%sta].l)(of sucx acom)f)oun avi OBrlga%P gneas';ritr}ollin4 pyri dy
N- [ 3- chl or o-gpduprin ite-chem2thepywf pimdursiy| ) - 4- pyri dyl ] - 2- pyri mi di neani ne and

fromthe pharmaceutically acceptable salts thereof. 10. A compound of
formula | according to any one of claigs 1 to 9 or phar maceuti cal |
accept abl ¢ d8 A matied RfeatspabIoeted rmal incBARE Himan PEIRGAMIAGSES oup

for use in admiifierhg 0lsutthe waliebivoded artimial adfeniap fronf a tuntoun divesse@rdoasi nal

body. effective against tumours of a compound of formula I according to any one of claims 1 to
9 or of a pharmaceutically acceptable salt of such a compound having at least one salt-
forming group.

16. A process for the preparation of an N-phenyl-2-pyrimidineamine derivative of

formula I
Ro .
Z N
YT VY " ®
N _~# H
Ry

“wherein -

Ry is hydrogen, halogen, lower alkoxy or lower alkyl, heet Has Been Replaced

A ' HII\I\HIlIlH\\IlI\|||l

b) N-(hydroxy-lower alkyl)-carbamoyl,

¢) hydrazino,

d) cyclohexyl-amino that is unsubstituted or substituted by amino,

e) piperazinyl that is unsubstituted or substituted by amino-lower alkyl,

f) morpholinyl, or ) .

g) lower alkylamino that is substituted by morpholinyl, hydroxy-lower alkylamino, cyano,
imidazolyl, guanidyl, amino, lower alkanoylamino, lower alkylamino-carbonylamino,
amidino, di-lower alkylamino-cyclohexyl, carboxy, lower alkoxycarbonyl, carbamoyl,
N-hydroxy-carbamoyl, hydroxy, lower alkoxy, dihydroxyphosphoryloxy, piperazinyl,




11. A phar maceut i _Cjal conpositi on. corrpki sing a corrpourid-'of_ f o ' :
accor di ny one of claims 1 to 9 or a phar maceutically c@@BLM&EAHaQHtET

of such a Vi n | east one salt-formrig group toge
phar mceu,nﬂwm ﬁ’ [illlZ A phar maceuti cal composition fér. t he
t r eat ment rm bl ooded ani rrgjﬁs I ncl udi-ng human

0

dose effective agai nst tunours of a conp d of fornula | acfote
one of claims 1 to 9 or a pharmaceutically acceptable salt -
conpound having at. | east one salt-form ng group together with a

har maceut cal carrier _
P it lower alkaxlxoeyl-p1peLazmyll formylpiperazinyl, prolylamido or%y a radical of the formula

H,N-CH(R)-C(=0)-NH- wherein R is hydrogen, C,-C,alkyl, benzyl, hydroxymethyl,
1-hydroxy-ethyl, mercaptomethyl, 2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl,
'4-hydroxy-phenyl-methyl, carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl, '
2-carboxy-ethyl, 4-amino-butyl, 3-guanidyl-propyl or R is 1H-imidazol-4-yl-methyl, and
R, is C;-Cqalkyl, C;-Csalkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy,
phenyl, amino, mono(C,;-Czalkyl)amino, di(C,-Cjalkyl)amino, Ci-C,,alkanoyl, propen-

_yloxy, carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, sulfanilamido, N,N-di-

| (C,-CsalkyDsulfanilamido, N-methyl-piperazinyl, piperidinyl, 1H-imidazol-1-yl, 1H-
triazol-1-yl, 1H-benzimidazol-2-yl, 1-naphthyl, cyclopentyl, 3,4-dimethyl-benzyl or a
radical of one of the formulae:

* -COyR3, -NH-C(=0)-R3, -N(R3)-C(=0)-Ry, -O- (CHz)n-N(R3) Ry,
-C(=0)-NH-(CH,),-R 2, -C(=0)-NH-(CH,),-N(R3)-R,, -CH(CH;)-NH-CHO,
-C(CH,)=N-OH, -C(CH;)=N-0-CHj, -C(CHj)-NH,, -NH-CH,-C(=0)-N(R3)-Ry,

/__\
(CHZ)m'RGv -X'(CHz)m RG and

-X-CHp-C(=0) —N N —R,

wherein R; and Ry are each independently of the other C,-Csalkyl, R,* is hydroxy, amino
or imidazolyl, X is oxygen or sulfur, m is 1, 2 or 3, n is 2 or 3, Rs is hydrogen, C,-Cjalkyl,
C,-Cjalkoxy, chlorine, bromine, iodine or trifluoromethyl, Rg is 1H-imidazol-1-yl or
morpholinyl and R; is C,-Calky! or is phenyl that is unsubstituted or mono-substituted by
C,;-Cjalkyl, halogen or by trifluoromethyl, _
or a salt thereof, wherein -f This Sheet Has Been Replaced

3 2comprnd of o T

| | am),

_A~_C=0)-CH=CH-N(Rg)-Rg

Na

R,

wherein Rg and Ry are each independently of the other lower alkyl and R, is as defined
above, functional groups present in a compound of formula II, with the exception of the
groups participating in the reaction, being, if necessary, in protected form, or a salt of such
a compound is-reacted with a compound of formula ITI

HE BT HAS BLEN
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REPLACEMVENT SHEET : phar maceutlcal I y acceptable salt of . such a

conpound having a | east one salt-formng group in the preparation of a
phar maceutlcal c ositiomfor use in the chenotherapy of t unours.

14. The us Hﬂ[ﬂum'forrrul a | according to any one of—ghais- 1't'*0'i'._"'
or of a y acceptable sg/t of such a conladﬁtrﬁlﬁﬁ’éw.‘-i‘\b‘ e

| east -one salt form ng * group in the chenot herapy of mpuy T TR A
process for the preparation of an N-phenyl 2- pyri m di neam he de,r hVahi ‘iﬁ@f

formula I J[err] . | e
Rg Rz
NH- - This Sheet Has Been Replace
b HIIIIIHIIIH HHIHIII
-\

NH, H

wherein Ry and R, are as defined above, functiona.l groups present in a compound of
formula I, with the exception of the guanidino group participating in the reaction, being,
if necessary, in protected form, or with a salt of such a compound, and any protecting
groups present are removed, or

b) for the preparation of a compound of formula I wherein R, has the above-mentioned
meaning ¢), d) or g) and Ry and R, each have any one of the above-mentioned meanings, a
compound of formula IV '

\\*

; Ry ),
LN~

Y

wherein Y is a leaving group and R, and R, are as defined above, functional groups
present in a compound of formula IV, with the exception of the leaving group partic-
ipating in the reaction, being, if necessary, in protected form, or a salt of such a compound
is reacted with an amine of the formula

H,N-R,, v)

wherein R,, is amino or unsubstituted or amino-substituted cyclohexyl, or is lower alkyl
that is substituted by morpholinyl, hydroxy-lower alkylamino, cyano, imidazolyl,
guanidyl, amino, lower alkanoylamino, lower alkylamino-carbonylamino, amidino, di-
lower alkylamino-cyclohexyl, carboxy, lower alkoxycﬁrbonyl, carbamoy!, N-hydroxy-
carbamoyl, hydroxy, lower alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower
alkanoyl-piperazinyl, formylpiperazinyl, prolylamido or by a radical of the formula
H,N-CH(R)-C(=0)-NH- wherem R is hydrogen, C,-C,alkyl, benzyl hydroxymethyl 1-

1 pLT HAS B -
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THI pLACED



V\A‘IEI‘EI—H——R[—G-F—T—]——I—S—-h-)Ld-I‘ ogen, haI o'gen | ower al koxy or |ower al kyI

Rlerr] il ower al kyl')-carbanoyl . b) N (hy

al kyl ) - Jmm”m)"mmnﬂm hydr azi no, " d) cycl ohexyl-amino §h _EB‘:%;E’\ ENT '-‘HEET
unsubstitued ot sabstituted by am no. e) piperazinyl thaf i

unsubstitued or substituted by am no- Iowersal kyl . -t norpho |ngyd= nprm’

g) lower alkylamino that is substituted b m)rphol i nyl, hydrjoxy-1owe
al kyl ami no. cyano.- i m dazol yl . guanidyl: am no, | ower aljka

| ower al kyl am no-car bonyl am no. - am di no. di-Iower o —

SSARMMAARE IR LR JE I T g

pi per azi nyl . hydroxy-phen§Bmethyl, carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl, 2-
carboxy-ethyl, 4—amino-butyl 3-guanidyl-propyl or R is 1H-imidazol-4-yl-methyl,
functional groups present in R,, being, if necessary, in protected form and any protectmg
groups present are removed or

c) for the preparation of a compound of formula I wherein R, is N-(amino-lower alkyl)-
carbamoyl or N-(hydroxy-lower alkyl)-carbamoyl and R, and R, each have any one of the
above-mentioned meanings, a carboxylic acid of formula IX

\\/k

1 R (),
N el

COOCH

‘wherein Rq and R, each have any one of the above-mentioned meanings, functional groups
present in R, being, if necessary, in protected form, or a reactive acid derivative thereof is
reacted with an amine of formula X

HzN-R 13 ) . (X)7

wherein R;; is amino-lower alkyl or hYdroxy-lower alkyl, the amino or hydroxy group
being, if necessary, in protected form, and any protecting groups present are removed, or

d) for the preparation of a compound of formula I wherein R, is morpholinyl, or is piper-

azinyl that is unsubstituted or substituted by amino-lower alkyl and Ry and R, each have
any one of the above-mentioned meanings, a compound of formula IV

1 Re av),
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| ower -al kanoyl -
of the fornul a

pi per azi nyl ,

for nyl pi perazi nyl, proI yI am do or. by a radi cal

hyvdroaen

H[err]N-CH(R) C(=0.-NH - V\/nereln Ris

LS 2R LIRS | \.all

derr]-

Jerriat Kyl,

hydroxynethyl 1- hydro

UUIII_yl y

REPRHCEMINT SREET |

mer capt onet-hy Il“' nl, t-hyl , indol -3-yl - net hyl, eTyt=Tet hyT, i 4
4- hydr oxy- phe”wm l, ﬁlﬂrmyl met hyls6 -2- car banoyl - et hy " 19%
car boxy- met hyl , L 2Mcafboxy-ethyl, 4-am no-butyl, 3-g a1léy Lpr“bpyl R
is 1H i ni dazol -4-yl -net hyl, and Rlerr] is (err]-( ertlalky :
Cerr]-derr]al koxy, chlorine, brom ne, iodine, trifluor nethyl hydroxy,
phenyl, am no, nono(C[err]- C[err]alkyl)anino di(C[err] bLCII]dIKyI)an1nO
Cerr]- C[err]alkanoyl pr open- yl.oxy,
et hoxycar borgherep¥Hd2 Jeaving grepn angrRarsd Be 3 B éet%%eé( aoSve! RRoAT ErORY
(Cerr ]d d lerpfdsézhdiy b compbwid dffoirsida TW-witth thelexpiption af theyeavingi goeup phrigr|
1Hi m dazo : d Lay!
cycl opentyl, pa§1¥1§ in %‘r?erf%nfm’bbg "{zgy ﬁggésséﬂf in %'Fbt@&“ C éﬁn ?Iq)ér% %g #Oh a]m%%uélﬂ ae:
-Cerr]R e s QCactcmt@Qm@h@{ng; orjwith piprpaing that g(un@}bs qr; substituted by
- O (CH er 1] )ahithd-lowe Bk9L, 'ahd aiy ﬁx‘bi&:nn groups $estd abheabidspor | ) [err]-Rierr],
-C(=O)-NH-(CHerr])[erf]-N(Rerr])-R err -CH(CH err])-NH CHO
-C(CHerr])=NOH, -C(CHerr]) N-OhCH[err] -CH(CH err])-NHerr],

- NH CH[ er r ] <Ffor@he piepiretion 9f-afomrpojind péforrpula I wherein R, is -CO4R3,

-C(=0)-NH-(CH,),-R 42 or -C(=0)-NH-(CHy),-N(R3)-R,, wherein the symbols and subs-

-tituents are each as defined above, a carboxylic acid of formula XI
x //L\
B -~ CoOoH o,
N =
Ry

wherein Ry and R, are as defined above, functional groups present therein being, if

necessary, in protected form, or a reactive carboxylic acid derivative thereof is esterified

or amidated in an appropriate manner and any protecting groups present are removed,

and, if desired, a compound of formula I obtained in accordance with any one of Processes

a-¢ is converted into its salt, or an obtained salt of a compound of formula I is converted

into the free compound.

17. A process according to claim 16 for the preparation of a compound of formula Ia

/ N
X J\
N __~A H _
is Sheet Has Been Replaced

Hllllll IIIII\ L

THIS SHEET HAS BEEN
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wherein R; is
a) N-(amino-lower alkyl)-carbamoyl,




wherein R er

are each i nde.pen'dé_.nt.-ly. of the ot her

r] and Rerr] '

d err] —€rerrfaHor—Rerrl i s hydroxy ‘am no .. or. i m-dazol yl, X is - e
oxygen o 20r 3, nis 2 or 3, Rerr] is hy DLELE ]
C[err] Cﬂﬂ'ﬂ'wuﬂ"mlﬂp err]- C[err] al koxy, chlorine, bron ﬁwﬁ%ﬁffmﬁ ;Fﬁ _
tri-fluorortethylt ery 1H i m dazol - I.-317 or nor phol i hyg and err]

is CJerr]-Clerr]al kyl or |s phenyl that is unsubstitut ed or 18 BRI 0%
nono- substi tuted by ~ (err]-Cerr]alkyl, halogen or by tyifl uoromet hyI

or a salt thereof, wherein a) a corrpound of formula Il Jerr] o

wherein Rer
and R err]
conpound of ®)dwetAzinol |,

AR e B0 SR oY o bupe oy e

Lower..al kyl

in a

with the exception of the groups participating

in the reacta)ca}cloh@xmmm& maﬁ@%&ﬁfsmmed'br@ﬁ&hﬁﬁécﬁs&mnmoror a salt of such

a conpound i

S) Igv%grcaﬁkyqammo that is surggututeccj

by cy];x%r rlrtlrjlxcfj‘azolyl guanidyl, amino, lower

alkanoylamino, lower alkylamino-carbonylamino, amidino, di-lower alkylamino-cyclo-
hexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower
alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl, formylpiper-
azinyl, prolylamido or by a radical of the formula H,N-CH(R)-C(=0)-NH- wherein R is
hydrogen, C,-C,alkyl, benzyl, hydroxymethyl, 1-hydroxy-ethyl, mercaptomethyl,
2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4-hydroxy-phenyl-methyl,
carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl, 2-carboxy-ethyl, 4-amino-butyl,
3-guanidyl-propyl or R is 1H-imidazol-4-yl-methyl, and

R, is C;-Cqalkyl, C,-Cjalkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy,

phenyl, amino,

mono(C,-Csalkyl)amino, di(C,-Csalkyl)amino, C,-C,alkanoyl, propen-

yloxy, carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, sulfanilamido, N,N-
di(C;-Cjalkyl)sulfanilamido, N-methyl-piperazinyl, piperidinyl, 1H-imidazol-1-yl, 1H-
triazol-1-yl, 1H-benzimidazol-2-yl, 1-naphthyl, cyclopentyl, 3,4-dimethyl-benzyl or a
radical of one of the formulae:

-CO5R;, -NH-C(=0)-R3, -N(R;3)-C(=0)-Ry, -0-(CH,),-N(R3)}-Ry4,
-C(=0)-NH-(CH,),-N(R3)-R4, -CH(CH;)-NH-CHO, -C(CHj3)=N-OH,
-C(CH3)=N-0O-CHj3, -C(CHj3)-NH,, -NH-CH,-C(=0)-N(R3)-Rq,

-\

-X-CHy-C(=0) —N

-@ , ~(CHy)g-Re, -X~(CHy)-R¢ and

N—R,

wherein R, and R, are each independently of the other C,-Cjalkyl, X is oxygen or sulfur,
mis 1,2 or 3, nis 2 or 3, Rs is hydrogen, C,-C;alkyl, C;-Cjalkoxy, chlorine, bromine,

iodine or trifluoromethyl, Rq is 1H-imidazol-1-yl or morpholinyl, and R is C,-C;alkyl or
is phenyl that is unsubstituted or mono-substituted by C,-Cjalkyl, halogen or by trifluoro-

methyl,

or a salt thereof, wherein

a) a compound of formula II-

" This Sheet Has Been Replaced |
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[err] " wherein Rerr] and Rlerr] are as defi ned above, functional -
oups presen 1n a conpourd—of fornmula 11, with the exception of the .

guanldlno mmmuﬁ anthereactlon being. if neffe Br Ane
protected f ” 1 l Mi 't of such a conpound, and any r?% NG ME@T
groups present ‘aré r&no Ved” or b) for t_hbeg_preparatlon of a.ccrrpound‘ of
fornmula | wherein Rlerr] has the above- ment i oned l 18 JUL 1995

C(=0)-CH=CH-N(Rg)-Rg
a,

wherein Rg and Ry are each independently of the other lower alkyl and R, is as defined

above, functional groups present in a compound of formula II, with the exception of the .

groups partmpatmg in the reaction, being, if necessary, in protected form, or a salt of such
- a compound is reacted with a compound of formulalla

Ry

Nid ' (IITa),
N

2

wherein R, is as defined above, functional groups present in a compound of formula Ila,
with the exception of the guanidino group participating in the reaction, being, if necessary,
in protected form, or with a salt of such a compound, and any protecting groups present
are removed, or

b) for the preparation of a compound of formula Ia wherein R, has any one of the above-
mentioned meanings c) to ) and R, has any one of the above-mentioned meanings, a
compound of formula IVa

l\ \*/O\ - (va),

N
Y

wherein Y is a leaving group and R, is as defined above, functional groups present in a
compound of formula IVa, with the exception of the leaving group participating in the

reaction, being, if necessary, in protected form, or a salt of such a compound is reacted
with an amine of the formula i '

‘This Sheet fas Been Rep! lacea
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meani r‘mm m&!‘\\ \“ “\m Rlerr] and R[err] each have any one of the

above nmea&ni hgs. a compound of formula IV [err] V\/nerel

F.
L.

Yis a TeaV| ng group and Rlerr] and Rlerr] are as defined alfo onat
groups present in a conpound of formula IV, with the exceptlo:ﬁeE Md’ﬁ#@\h’ ShHEL

Teaving group partic- ipating in the rea(59i -on, being, if nededsary, in
prmtsesmeeﬂasfaaimepmeda salt of such a conpound is reacted with gn 48 mel abos

_ Herr]N-Rerr] .
1 | '] is amino or unsubstituted or am no- substi arted

| ower al kyl _

H,N-R;, | v)

wherein R, is amino or unsubstituted or amino-substituted cyclohexyl, or is lower alkyl
that is substituted by cyario,' imidazolyl, guanidyl, amino, lower alkanoylamino, lower -
alkylamino-carbonylamino, amidino, di-lower alkylamino-cyclohexyl, carboxy, lower
alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower alkoxy, dihydroxy-
phosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl, formylpiperazinyl, prolylamido
or by a radical of the formula H,N-CH(R)-C(=0)-NH- wherein R is hydrogen, C;-C,alkyl,
benzyl, hydroxymethyl, 1-hydroxy-ethyl, mcrcziptomethyl, 2-methylthio-ethyl, indol-
3-yl-methyl, phenyl-methyl, 4-hydroxy-phenyl-methyl, carbamoyl-methyl, 2-carbamoyl-
ethyl, carboxy-methyl, 2-carboxy-ethyl, 4-amino-butyl, 3-guanidyl-propyl or R is 1H-
imidazol-4-yl-methyl, functional groups present in R being, if necessary, in protected
form, and any protecting groups present are removed, Or |

c) for the preparation of a compound of formula Ia wherein R; is N-(amino-lower alkyl)-
carbamoy! or N-(hydroxy-lower alkyl)-carbamoyl and R, has any one of the above-
mentioned meanings, a carboxylic acid of formula IXa

| o R (IXa),

COOH

wherein R, has any one of the above-mentioned meanings, or a reactive acid derivative
thereof is reacted with an amine of formula X

H,N-R;; : X,

wherein R3 is amino-lower alkyl or hydroxy-lower alkyl, the amino or hydroxy group
being, if necessary, in protected form, and any protecting groups present are removed,

and, if desired, a compound of formula I obtained in accordance with any one of Processes
a-c is converted into its salt or an obtained salt of a compound of formula [ is converted
into the free compound.-
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that is substl tuted by nor phol inyl, hydfoxy' | ower al kyl ami n‘ib,' cyano.
i m dazol yl . guanidyl, ami no, |ower al kanoyl am no. |ower

al kyl am no- car bonyl ami no, ami dino, di- |ower alkyl ami no-cycl ohexyl ,

car boxy, | ower al koxycarbonyl, 'car banmoyl _ ght hydr oxy- car bangyt=—i -
| over al koxy, di hydr oxyphosphor yl oxy. piperazinyl. |ower I REPLACEME T SH T
al kanoyl - pi perazi nyl,, fornyl pi perazinyl, prolylam do or by d r@garcar-of e
“forrmula Herr] N-CH R) C(=0 -NH wherein R is hydrogen, (err, -C['Qr;;r-bgh k,x,l;! '
benzyl hydroxymethyl. 1- o - ¥ v W WO
REPLACEVENT SHEET | hydr oxy- et hyl mercapt onet hyl 2-net hyl t Hi ety

i ndol -3-yl -methyl . phenyt-nethyl. 4- hydroxy-phenyl - net hyl

car banoyl - net hyl , 2-carbanoyl -ethyl. carboxy-nethyl. 2- carboxy=—ertyt

4- am no- butyl, 3-guanidyl-propyl or Ris 1Himdazol-4-yl-methyl,

~functional groups present in Rerr] being, if necessary, in protected form
and any pr ot PRirimaéblogicalyet e ddrivati@d¥na drocesses for the preparation thereof

Abstract

N-phenyl-2-pyrimidineamine derivatives of formula I

Ry

wherein the substituents are as defined in claim 1 are described. Those compounds can be
used, for example, in the treatment of tumour diseases.
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: _ A0\ 0 $A - L
c) for the preparati - a conpound of formula | wherein Rerr] is
M(amM’ar barmoyl or N (hydroxy-I|ower al kyl)-carbanoyl and
R[err] “\\ m%ve any one of the above-nentioned nmeanings, a
‘car boxy\)@i\!ﬁﬁ ‘ _
ey

alX Jerr] ‘wherein Rlerr] and Rerr]
each ha one"of "t he above- nenti one®® meani ngs, functional groups

present in Rlerr] being, if necessary, in protected fornth[@?EMWSHyg

acid derivative thereof is reacted with an am ne of fornu
Herr]NRerr] . (X). wherein
Rlerr] is am no-lower al kyl or hydroxy-lower alkyl, the am no or hydroxy

group . : .
: pharmaceutically acceptable salt of such a compound having at least one salt-forming

group in the preparation of a pharmaceutical composition fcr use in the chemotherapy of
tumours.

14. The use of 2 compound of formula [ according to any one of claims [to 9 orof a

pharmaceutically accepeable salt of such a compound having at least one salt-forming
group in the chemotherapy of mumours.

15.A process for the preparation of an N-phenyl-2-pyrimidineamine darivative of

formula [
N
x /"\
Yy ®
N
Ry

wherein
Ry is hydrogen, haloges, lower alkoxy or lower alkyl,
R,is

a) N-(amino-lower alkyl)-carbamoyl,

b) N-{hydroxy-lower alkyl)-carbamoyl,

¢) hydrazino,

d) cyclohexyl-amino that is unsubstituted or substituted by amino,

e) piperazinyl that is unsubstituted or substituted by amino-lower alkyl.

£) morpholinyl, or ) _

g) lower alkylamino that is substituted by morpholinyl, hydroxy-lower alkylamino, cyano,
irnidazoly!.'guanidyl. amino, lower alkanoylamine, lower alkylamino-carbonylamino,
amidino, di-lower alkylamino-cyclohexyl, carboxy, lower alkoxycarbonyl, carbamoyl,
N-hydroxy-carbamoyl, hydroxy, lower alkoxy, dihydroxyphosphoryloxy. piperazinyl,

REPLACEMENT SHEET |
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being, if necessary, in protected form and any protecting groups present
are re_Me preparation of a compound of formula [ wherein

" Rlerr] iH "ﬂ"mu !i's piper- azinyl that .is unsubstiwed or
substitu Mr al kyl and R{errkzand Rlerr] %&gmm@m@ne of
the above- nenti‘ondd feani ngs, a conpound of formula.lV [%f'r '

wherein Y is a leaving group and Rlerr] and R err] are as defined above,
functional groups present in a conpound of formula IV, with the exception

Th proteot ed facr Suidybploefuzingh Ueniipdial ng B@‘“&“‘“ﬁ’ O e,

or \FI)\A th piperdaf 'Eeq(%ﬁ'éﬁ'égﬁﬁ ‘W&Lﬁ'&ﬁé 1‘#@?3& hydroxy meEhD?
I-hydroxy-ethyl, mercaptomethyl, 2-methylthio-ethyl, indol-3-yi-methyl. phenyl-methyl.
J-hydroxy-phenyl-methyl. carbamoyl-methyl, 2-carbamoyl-ethyl. carboxy-methyl,
2-carboxy-ethyl, 4-amino-butyl, 3-guanidyl-propyl or R is 1H-imidazol-*-yl-methyl, and
R, is C,-Cgalkyl, C;-Cjalkoxy, chiorine, bromine, iodine, riflucromethyl, hydroxy,
phenyl, amino. mono(C,-Cjalkyl)amino, di(C,-Cjalkylamino, C,-C alkanoyl. propen-
vloxy, carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, suifanilamido, N.N-di-
(C,-Cjalkyl)sulfanilamide, N-methyl-piperazinyl, piperidinyl, 1H-imidazol-1-yl, 1H-
triazol-1-yl, |H-benzimidazol-2-yl, l-naphthyl cyclopentyl, 3.4-dimethyl-benzyl or a
radical of one of the formulae:
-C0aR;, -NH-C(=0)-R;, -N(R;)-C(=0)-R,, -0-(CH,),-N(R3)-Ra,
-C(=0)-NH-(CH,),-R*, -C(=0)-NH-(CHy),-N(R3)-R,, -CH(CH;)-NH-CHO,
-C(CH;)=N-0H, -C(CH;)=N-0-CH;, -C(CHj3;)-NH,, -M-I-CH;—C(—O)-N(R3)-R4.

/_—\
-(CH,),, , -X~(CHy)o-Rg 2nd

-X-CH;-C(:O) — N N = R7

wherein R; and R, are each independently of the other C,;-Cjalkyl, R4* is hydroxy, amino
or imidazolyl, X is oxygen or sulfur, m is 1, 2 or 3, n is 2 or 3, R, is hydrogen, C;-Cjalkyl.
C,-Cjalkoxy, chlorine, bromine, iodine or trifluocromethyl, R4 is 1H-imidazol-1-yl oc
‘morpholinyl and Ry is C;-C;alkyl or is phenyl that is unsubstituted or mono-substituted by
C;-Csalkyl, halogen or by trifluoromethyl, .

or a salt thereof, wherein

a) a compound of formula O ‘ lllll,

This Sheet Has Been Re laced

A III

7 | C(=0)-CH=CH-N(Rg)-Ag
N | (m,

R,

wherein Rg and Ry are each independently of the other lower alkyl and R, is as defined
above, functional groups present in a compound of formula II, with the exception of the
-groups participating in the reaction, being, if necessary, in protected form, or a sait of such
a compound is reacted with a compound of formula I

REPLACEMENT SHEET

THIS SHEET HAS BEEN }
REPLACED




am no-lower al kyl, and any protecting groups present are renoved, or e)
_for t he preparation of a conpound of formula | wherin Rerr] is
CCIerr err (CHerr])[err]-Rerr] -or :

- N N(R[err]) Rlerr] -saherein the syrrbols and subs-
tltuent ca“ I]ned above, a carboxylic acid of forml aﬁfébl e{_ﬁ_—k
wher ei n err] are as defined above, functionalRit J

therein being, if necessary, in protected form or a reactlve carboxylic
acid derivative thereof is estegified or am dated in an appropriate manner
and any protecting groups pre ane rerpoved, and, if desired, a conpound
of fornula | obtained in \ v st h any one of Processes a-e is
converted into its sal tyq0or aN._ol ai ned salt of a conpound of,&ﬁrnula |l is
convert ed ' =

NH, H

wherein Rg and R, are as defined above, functional groups present in 2 cempound of
formula 0T, with the exception of the guanidino group participating in the reaction, being,
if necassary, in protected form, or with a salt of such a compound, and any protecting
groups present are removed, or '

b) for the preparation of a compound of formula I wherein R; has the above-mentioned
meaning c), d) or g) and Rq and R, each have any one of the above-meationed meanings, a

compound of formula IV
@
x
i N N/\-\'J N R, W,
N A H

Y

wherein Y is 2 leaving group and Ry and R; are as defined above, functional groups
present in a compound of formula IV, with the exception of the leaving group partic-
ipating in the reaction, being, if necessary, in protected form, or a salt of such 2 compoz_md
is reacted with an amine of the formula

HNR, . )

wherein R, is amino or unsubstituted or amino-substituted cyclohexyl, or is lower alkyl
that is substituted by morpholinyl, hydroxy-lower alkylamino, cyano, imidazolyl.
guanidyl, amino, lower alkanoylamino, lower alkylamino-carbonylamino, amidina, di-
lower alkylamino-cyclohexyl, carboxy, lower alkoxycarbonyl, carbamoyl. N-hydroxy-

~ carbamoyl, hydroxy, lower alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower
alkanoyl-piperazinyl, formylpiperazinyl, prolylamido or by a radical of the formula

H,N-CH(R)-C(=0)-NH- wherein R is hydrogen, Cie-at g i_li;‘l}ggﬁr%?memyll -
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into the free conpound—316, A process according to claim16 for the

preparati f formula la [err] wherein Rerr] is
L), W (an %mmmnnnm oamyl, oo

T REPLACEMENT SHEET-

hydroxy-ethyl, mercaptomethyl, 2-methylthic-ethyl, indol-3-yl-methyl, phenyl-methyl, 4-
hydroxy-phenyl-methyl, carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl. 2-
carboxy-ethyl, 4-amino-butyl, 3-guanidyl-propyl or R is 1H-imidazol-4-yl-methyl,
functional groups present in Ry, being, if necessary, in protected form, and any protecting
groups preseat are removed, or -

c) for the preparation of a compound of formula [ wherein R,is N-(aminq-lower alkyl)-
carbamoyl or N-(hydroxy-lower alkyl)-carbamoyl and Ry and R, each have any one of the
above-mentioned meanings, a carboxylic acid of formula IX

(X).

COOH

wherein Ry and R, each have any one of the above-mentioned meanings. functional groups
present in R, being, if necessary, in protecied form, or a reactive acid derivative thereof is
reacted with an amine of formula X

H,N-Rs @

wherein R;; is amino-lower alkyl or hydroxy-lower alkyl, the amino or hydroxy group
being, if necessary, in protected form, and any protecting groups present are removed, or

d) for the preparation of 2 compound of formula [ wherein R, is morpholinyl, or is ﬁiper-
azinyl that is unsubstituted or substituted by amino-lower alkyl and Ry and R, each have
any one of the above-mentioned meanings, a compound of formula [V

Z N # ,
i
Ny N X
1 A N Ry ),
N Z H
v | REPLACEMENT SHEET
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-57- b) N (hydroxy-I|ower alkyl)-carbanmoyl, c) hydrazino, d)

cycl ohexyt-amino that is unsubstituted or substituted by am no, or e) |ower
.al kylamno t by cyano, r‘r? dazol yl', guanidyl, amno, |ower.
al kanoyl am n EI mmwm o- car bonyl a 65, ani di no gi - EET

al kyl am no-c y garvoxy, |ower al koxycar bonyl BE ‘a‘?‘%ﬁ?“

N hydr oxy- car barnoyl, hydroxy, |ower al koxy, di hydroxyphosphoryl oxy,

pi perazinyl, |ower al kanoyl - pi perazi nyl, fornyl pi per- azinyl, prolylamdo
or by a radical of the formula Herr]NCH(R) -C(=0O) -NH wherein Ris

hydr ogen, C[ewn],mg?r iﬁhﬂkggﬁﬁ aﬁﬁfﬂ Qéé%ﬂu&dabbvﬂ)fdfdﬁwdw
rer capt onet hyl ,  2-pet hyl t hi -yI- net h . hﬁn I-meta%c_

4- hydr oxy- pheBFse# H§ImP ?‘?&r‘b‘é{'
car boxy- met hytnauﬁ’g inach ceayricn, bgihg. ﬁnmm buprptected- rgmmrdyﬂ: off suply 2 compdrids

1H d | {
d elr;n] g[zce)rr] fferoxy %%ﬁkﬁh&.@?%ﬁ?ﬂﬂ&%@g ihsup uor oﬁ%%uﬁs?mbﬁ%r oxy,
phenyl , ami noamirorioweyalkyl WWWEMH@PSE?‘(@W@&H] al kyl ) ami no,

Clerr]-Cferr]al kanoyl, propen- yloxy, carboxy, carboxy-nethoxy,

th b | h | f | d
SI (a(gfﬁ]r CC)JFZF}IE{"QOX i &Wam ﬁﬁf%’ﬂ‘fiﬁl"p’?ﬁ%ﬁﬁ ‘ﬁyqoz‘}?f peridinyl,
1H i mi dazol -] -C@O)-\UEEKCHQ\,&‘E)& 1C(50)-NHATH4) - NRg)aR g Iwhezsjrt the Symon)s esd)subs-

cycl opentyl ] gmn@hﬂ%&&i’&s &?ﬂé&b&ﬁ.&é@ﬂyﬁehﬁ of 3euid xt he formul ae:

A
]
i N \N/kl;l N coom o).
N
P

R,

wherein Ry and R ars as defined 2bove, functional groups present therein being, if
necessary, in protected form, or a reactdve carboxylic acid derivatve thereof is esterified
or amidated in an appropriate manner and any protecting groups present are czmoved,

and, if desirsd, a compound of formula I obtained in accordancs with any one of Frocessss
a-¢ is converted into its salt, or an obrained salt of 2 compound of formula [ is convected
into the free compound.

16, A process according to claim 16 for the preparation of 2 compouad of formula Ia

!\\/k

N A

Ry (12)

R,

wherein Ry is
a) N-(amino-lower alkyl)-carbamoyl,

REPLACEMENT SHEET
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CJerr]Rerr], -NHC O) R[err] -N(Rerr])-C(=O-Rerr],

@(CH[er err R[err : : _ .
-C(=0) - Ndamm hmam (Rler]r)-Rerr] -CH CH err])- Nk CHO,
-C(CH er r]) =N-O-CH err],-57TGH(CH err])-NH err],
-NH-CH err]-C(=0) - N( err]) Rlerr], [err] wher ei n Rﬁ LACEMENRI%BT]

are each independently of the ot her Cerr]-CJerr]alkyl, X 1s oxygen or
sulfur, mis 1, 2 or 3, nis 2 or 3, Rerr] is hydrogen,

d err]-d err] a) lyfhydGkpiowerGhieiiy-darbdaagy, chl orine, bromine, iodine or
trlfluororrethi _@l&or] is 1Himdazol-1-yl or norpholinyl, and Rerr] is
Cerr]-Cerr] Or 'i's phenyl that is unsubstituted or nono-substituted

by C[ err] - C ed) ¢yctdbgkyl-amino ghat isomsuhstitued snsubstiturd by pmingeer a salt t her eof,

wherein  a) g pRRPAKdmio haeY iS'itktluted by cyano, imidazoiyl, guanidyl. amino, lower
alkanoylamino, lower alkylamino-carbonylamino, amiding, di-lower alkylamino-cyclo-
hexyl. carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower
alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl, formylpiper-
azinyl, prolylamido or by a radical of the formula H,N-CE(R)-C(=0)-NH- wherein R is
hydrogen, C,-C,alkyl, benzyl, hydroxymethyl, 1-hydroxy-ethyl, mercaptomethyi,
2-methyithio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4-hydroxy-paenyl-methyl,
carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl, 2-carboxy-ethyl, 4-amino-butyl,
3-guanidyl-propy! or R is 1H-imidazol-4-yl-methyl, and
R, is C;-Cgqalkyl, C;-Cjalkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy,
phenyl, amino, mono(C,-Cjaikyl)amine, di(C,-Cjalkyl)amino. C,-C, alkanoyl, propen-
yloxy, carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, sulfanilamido, N,N-
di(C,-CsalkyDsulfanilamido, N-methyl-piperazinyl, piperidinyl, 1H-imidazol-1-yl, 1H-
wiazol-1-yl, 1H-benzimidazol-2-yl, 1-naphthyl, cyclopeatyl, 3,4-dimethyl-beazyl or a
radical of one of the formulae: | |
-CO4R;, -NH-C(=0)-R;, -N(R3)-C(=0)-Ry, -0-«(CHp),;-N(R3)>-Ra,
-C(=0)-NH-(CH,),-N(R3)-R,, -CH(CH;)-NH-CHO, -C(CH;)}=N-0H.
-C(CH;)=N-0-CH;, -C(CHj3;)-NH,, -NH-CHy-C(=0)-N(R;3)-Ra.

~) —
“@_ o = i i

wherein R; and R, are each independently of the other C,-Cjalkyl, X is oxygen or sulfur,
mis 1,2 0r3,nis 2 or 3, Rs is hydrogen, C,-Cjalkyl, C;-C;alkoxy. chlorine, bromine,
iodine or trifluoromethyl, R¢ is LH-imidazol-1-yl or morpholinyl. and R is C{-C;alkyl or
is pheayl that is unsubstituted or mono-substituted by C,-C;alkyl, halogen or by trifluoro-
methyl, |

or a salt thereof, wherein

- a) acompound of formuia I

THIS SHEET HA S BEEN .
REPLACED

| REPLACEMENT SHEET
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-58- [err] wherein R err] and R err] are each independently of -
t.he ot err] is as defined above, functi onal

her—towner—akkyl _and R
gr.oups ﬁum'mm) und. of formula Il, with the exception of the
groups m”mﬁgiﬁhe reaction, bei ngs-lf necessary, in protected
form or a Salt df suc a corrpound Is reacted with a conpound of

formula Illa [err] : REPLACEMENT SHEET

A, Cl=O)-CHCH-NRy)-Rs

R,

wherein Rg and Ry are each independently of the other lower alkyl and R, is as defined
above, funcnonal groups present in a compound of formula II, with the exception of the
groups participating in the reaction, being, if necessary, in protected form, or a salt of such
a compound is reacted with a compound of formuia dla

Ry . .
NH (),

N\
NH, H

wherein R; is as defined above, functional groups present in 2 compound of formula Ia,
with the exception of the guanidino group participating in the reaction, being, if necessary,
in protected form, or with a sait of such 2 compound, and any protecting groups present
ars removed, or

b) for the preparation of a compound of formula Ia wherein R, has any one of the above-
meationed meanings c) to ¢) and R, has any one of the above-mentioned meanings. 2
compound of formula [Va

(Iva),

wherein Y is a leaving group and R, is as defined above, functional groups praseatin a
compound of formula IVa, with the exception of the leaving group participating in the

reaction, being, if necessary, in protected form. or a salt of such a compound is reacted
with an amine of the formula

REPLACEMENT SHEET
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-

h i the exception of the guanidino group

V\,herei n R[err] IS as defi ned above, functional groups present in a conpound

part|C| paﬂlﬁ“““ﬂﬂl‘ﬁll H ion, being, if.necessary, . 'in prontected .
form or ch a compound, adfd- any protecting groups present

are rermved

‘or b) for the preparation of a conpound of formula la’

wher ei n R[err] has any one of the above- ment i oned %L MENTTSHEET

and Rlerr]
formula | Va

[err] wherein Y is a |eaving group and R err]

as defined above, funcghwmrg, groups present in a 42

wherein R;, is amino or unsubstituted or amino-substituted cyclohexyl, or is lower alkyl
that is substicuted by cyano, imidazolyl, guanidyl, amino, lower alkanoylamino, lower
alkylamino-carbonylamine, amidino, di-lower alkylamino-cyclohexyl, carboxy, lower
alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower alkoxy, dihydroxy-
phosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl, formylpiperazinyl, proiylamido
or by a radical of the formula H,N-CH(R)-C(=0)-NH- wherein R is hydrogen, C,-Cialkyl,
benzyl, hydroxymethyl, 1-hydroxy-ethyl, mercaptomethyl, 2-methylthic-ethyl, indol-
3-yl-methyl, phenyl-methyl, 4-hydroxy-phenyl-methyl, carbamoyl-methyl, 2-carbamoyl-
ethyl, carboxy-methyl, 2-carboxy-ethyl, 4-amino-butyl, 3-guanidyl-propyl or R is 1H-
imidazol-4-yl-methyl, functional groups present in R, being, if necsssary, in protected
form, and any protecting groups preseat are removed, or

o) forthe preparation of a compound of formula I wherein R, is N-(amino-lower alkyl)-

carbamoy! or N-(hydroxy-lower alkyl)-carbamoyl and R, has any one of the above-
mendoned meanings, 2 carboxylic acid of formaula Xa

Rz (iXa),

wherein R, has any one of the above-mentioned meanings, or a reactive acid derivative
thersof is reacted with an amine of formula X

H2N°R13 . : (X)v

wherein R,3 is amino-lower alkyl or hydroxy-lower alkyl, the amino or hydroxy group
being, if necessary, in protected form, and any protecting groups present are removed,

and, if desired, a compound of formula I obtained in accordance with any one of Procasses
a-c is converted into its salt or an obeained salt of 2 compound of formula [ is converted
into the free compound. '

MENT Sheer

has any one of the above-nentioned neani ngs. a conmpound of

S



o
[

compound of fornmula IVa, with the exception E)f the | eavi ng group

participating in the reaction::being, - if necessary, in protected form
or.a.salt of such a conpound is react,ed --80+Lh an am ne of the formul a
- 59- " Herr]N-Rerr]

(V) wherein Rlerr] is amno or unsubstituted or am no-substi tu&ﬁd
cycl ohexyl, or is |ower alkyl that is substituted pr_p(@EMENT SH

~imdazolyl, guanidyl, am no, |ower alkanoylam no, |ower
al kyl am no- car bonyl am no, am di no, di-I|ower alkylam no-cycl ohexyl, carboxy,

| ower al koxycar bonyl , carbanoyl, N hydroxy-carbanmoyl, hydroxy, |ower
&l koxy, di hydroxy- phosphoryl oxy, piperazinyl, |ower
al kanoyl - pi perazi nyl, fornyl pi perazinyl. prolylam do _or by a radical
of the formula Herr]N-CH(R -C(=0 -NH wherein R is hydrogen,
Cerr]-Cerr]al logically active pyridine derivatdves and’ ses for the preparation :hc:'eof_
Abstract
N-phenyl-2-pyrimidineamine derivatives of formula I
Ro :
/ N
N \N/kN
| - | - R @
N~ H
Ry

wherein the substituents are as defined in claim 1 are described. Those compounds can be
used, for example, in the wreament of mumour diseases.

REPLASENERT SHEET |
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benzyl, hydroxymehyl, 1-hydroxy-ethyl, mercaponethyl, 2- rrehﬁl %ﬁi‘c?—ée‘tah—yﬁ"

ihdol - 3-yl -met hyl , phenyl - met hyl , 4-hydroxy-phenyl - et hyl ,
car banoyl - mer hyl , 2- car banoyl - - ethyl, carboxy-nehyl, 2-carboxy-ethyl,
4- am no- butyl 3-guanidyl-propyl or Ris I3t i m dazol - 4-yl - et hyl ,

functional groups present in R err] being, if necessary, I ected
form and any protecting groups present.are renoved, or ﬂEB{E MENE SHBET
preparation of a corrpound of formula la wherein R[err] S N-(am' no- | ower

| kyl b h
s ore o SRR el SR B AT L |
forrma | Xaylpmy,rc]uboxy, carboxy-methoxis pthouy

above- ent | gaed n,;ﬁg@g{,m@apﬁ  NEREHA pigriyl ﬁﬁaml Mhmxdazélhf-ﬂeQH-l s

reacted wt
triazol-1-yl, lH-benzxmldazol-Z-yl 1-naphthyl, cyclopentyl, 3,4-dimethyl-benzyl or a

radical of one of the formulae:

-CO,R3, -NH-C(=0)-R3, -N(R;3)-C(=0)-Ry, -O-(CHy),-N(R3)-R4,
-C(=0)-NH-(CH,),-R?, -C(=0)-NH-(CH,),-N(R;)-R4, ~CH(CH;)-NH-CHO,
~C(CH,)=N-OH, -C(CHj3)=N-0-CHj, -CH(CH,)-NH,, -NH-CH,-C(=0)-N(R3)-R4,

—{ \—@
(CH,)m Rg, -X-(CHp)y-Rg and

-X-CHyp-C(=0) — N N—R7

wherein R; and R, are each independently of the other C;~Cjalkyl, R¢? is hydroxy, amino
or imidazolyl, X is oxygen or sulfur, mis 1, 2 or 3, m is 2 or 3, Ry is hydrogen, C,-Cjalky},
C;-Csalkoxy, chlorine, bromine, iodine or trifluoromethyl, R is 1H-imidazol-1-y1 or '
morpholinyl and R, is C;~Cjalkyl or is phenyl that is unsubstituted or mono-substinted by
C;-Csalkyl, halogen or by tnﬂuoromethyl

and the salts thereof,

Halogen Ry is fluorine, bromine, iodine or preferably chlorine.

| REPLACEMENT SHEET
Lower alkoxy Ry is preferably methoxy.

\,/ ' 3 0 JUN 1999
Lower alkyl R is preferably methyl.

Amino-lower alkyl in a radical R is preferably o-amino-C,-Cjalkyl.

Hydroxy-lower alkyl in a radical R, is preferably o-hydroxy-C,-Calkyl.
Cyclohexyl-amino R, substituted by amino is preferably 4-amino-cyclohexyl-amino.
Di-lower alkylamino—cyclqhexyl as part of a substituted lower alkyl radical R, is

preferably 4-di-lower alkylamino-cyclohexyl, preferably 4-dimethylamino-cyclohexyl.

Piperazinyl R, is preferably 1-piperazinyl. Piperazinyl R, substituted by amino-lowert
alkyl is preferably 4~(2-amino-ethyl)-piperazin-1-yl.




oW

H[err]N-R[err"] (X,
wherein Rlerr] is amno-lower alkyl or hydroxy-lower alKyl, the amno or

hydr oxy group being, if necessary, in procected form and any
protecting groups present are renpved. _yq.and, if desired, a compound of
formula | obtained in accordance with any one of Processes a-c is
converted into its salt or an obtained salt of a corrpoqugl yl a. | i
convert ed into the free conpound. CA N%HEET :

<

Preferred are compounds of formula Ia

Z N
|
SN |
| \ N ';' Rz oL (Ia)
N P H
R : -
‘ REPLACEMENT SHEET
\_/ ~ whereinR;is - 30 JUN 1999
" a) N-(amino-lower alkyl)-carbamoyl '

b) N-(hydroxy-lower alkyl)-carbamoyl,
c) hydrazino,
d) cyclohexyl-amino that is unsubstituted or substituted by amino, or
¢) lower alkylamino that is substituted by cyano, imidazolyl, gnanidyl, amino, lower
alkanoylamino, lower alkylamino-carbonylamino, amidino, di-lower alkylamino-cyclo-
hexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, bydroxy, lower
alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl, formylpiper-
azinyl, prolylamido or by a radical of the formula H,N-CH(R)-C(=0)-NH- wherein R is
hydrogen, C,-C,alkyl, benzyl, hydroxymethyl, 1-hydroxy-ethyl, mercaptomethyl,
2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4-hydroxy-phenyl-methyl,

_ carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methy], 2—carboxy-ethyl 4-amino-butyl,

N 3-guanidyl-propyl or R is 1H-imidazol-4-yl-methyl, and _
R, is C,-Cgalkyl, C,-Cjalkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy,
phenyl, amino, mono(C,-Cjalkyl)amino, di(C,-Czalkyl)amino, C,-C,alkanoyl, prop-
enyloxy, carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, sulfanilamido, N,N-
di(C;-C,alkyDsulfanilamido, N-methyl-piperazinyl, piperidinyl, 1H-imidazol-1-y], 1H-
triazol-1-yl, IH-benzimidazol-Z-yl, 1-naphthyl, cyclopentyl, 3,4-dimethyl-benzyl or a
radical of one of the forrnulae:
-CO,R;, -NH-C(=0)-R3, -N(R3)-C(-0)-R4 -O-(CHZ),,-N(R3)-R4,
-C(=0)-NH-(CH,),-N(R;)-R,, -CH(CH,)-NH-CHO, -C(CH3)=N-OH,
-C(CH;)=N-O-CH,;, -CH(CHj,) NHz -NH-CH:—C(—O)—N(R3)-R4.

S
) '(CH-?)m'RG «X-(CH,)m-Rg and ~




A\’

;\,,/"

-30-  REPLACEMENT spee

phenyl, amino, mono(C;-Cjalkyl)amino, di(C,-Cjalkyl)amino, C,-C,alkanoyl, propen-
yloxy, carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, sulfanilamido, N,N-
di(C,~Cjalkyl)sulfanilamido, N-methyl-piperazinyl, piperidinyl, 1H-imidazol-1-y], 1H-
triazol-1-yl, 1H-benzimidazol-2-yl, 1-naphthyl, cyclopentyl, 3,4-dimcthy1-_benzyl ora
radical of one of the formulae:

-CO,R;3, -NH-C(=0)-Rs, -N(R;)-C(—O)-R,,. -0-(CHz)n-N(R3)-R4
-C(=0)-NH-(CH,),-N(R;)-R,, -CH(CH;)-NH-CHO, -C(CH;)=N-OH,
-C(CH;)=N-O-CHj, -CH(CH,)-NH,, -NH-CH,-C(=0)-N(R3)-R,,

{0 —Q
(CHz)m-Rs, 'X'(C.Hz) R5 and

' X-CHyC(=0) —N N Ry

~

wherein R; and R, are each independently of the other C;-Calkyl, X is oxygen or sulfur,
mis 1,2 or 3, n is 2 or 3, Ry is hydrogen, C,-C;ﬁlkyl, C,;-Cjalkoxy, chlorine, bromine,
iodine or trifluoromethyl, Ry is IH-imidazol-1-yl or morpholinyl, and Ry is C;-Cjalkyl or
is phenyl that is unsubstituted or mono-substituted by C;-Csalkyl, halogcn or by trifluoro-
methyl,

or a salt thereof, wherein

a) a compound of formula IT

y | C{=0)-CH=CH-N(Rg)-Ry .
Nx (I,

R,

wherein Ry and Ry are each independently of the other lower alkyl and R, is as defined
above, functional groups present in a compound of formula II, with the exception of the
groups participating in the reaction, being, if necessary, in protected form or a salt of such
a compound is reacted with a compound of formula Ma
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. .C(=0)-NH-(CH,),-R*, -C(=0)-NH-(CH,),-N(R;)-Ry, -CH(CH;)-NH-CHO,
,-C(CH3)=N-0H, -C(CH5)=N'O'CI'13, 'CH(C}Ij)'NHz. ‘NH'CHZ‘C(=O)'N(R3)'R41

—N N ", (CHpyRe -X~(CHy)yRg and
e (CHy) R, -X~(CHy) Rean.
J \ ’

X-CHyC(=0) —N,  N—R;

wherein R; and R, are each independently of the other C,-Cjalkyl, R,® is hydroxy, amino
or imidazolyl, X is oxygen or sulfur, mis 1,2 or 3,n is 2 or 3, Ry is hydrogen, C;-Cjalkyl,
C,-Csalkoxy, chlé:rine, bromine, iodine or triflnoromethyl, Rg is 1H-imidazol-1-yl or

(. morpholinyl and R, is C 1-Caalkyl or is phenyl that is unsubstituted or mono-substituted by

\,./l
C;-Cjalkyl, halogen or by trifluoromethyl,
or a salt thereof.
2. An N-phenyl-2-pyrimidineamine derivative according to claim 1 of-formula Ia
(Ia)
REPLACEMENT SHEET
N\ wherein R, is , 30 JUN 1999
' a) N-(amino-lower alkyl)-carbamoyl,

b) N-(hydroxy-lower alkyl)-carbamoyl,
c) hydrazino, :
d) cyclohexyl-amino that is unsubstituted or substituted by amino, or

"e) lower alkylamino that is substimited by cyano, imidazolyl, guanidyl, amino, lower
alkanoylamino, lower alkylamino-carbonylamino, amidino, di-lower alkylamino-cyclo-
hexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower’
alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl, formylpiper-
azinyl, prolylamido or by a radical of the formula H,N-CH(R)-C(=0)-NH- wherein R is
hydrogen, CI-C4alkyl, benzyl, hydroxymethyl, 1-hydroxy-ethyl, mercaptomethyl,
2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4-hydroxy-phenyl-methyl,
carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methy]l, 2-carboxy-ethyl, 4-amino-buityl,
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. 3-guanidyl-propyl or R is 1H-imidazol-4-yl-methyl, and
R, is C;-Cgalkyl, C,-Cjalkoxy, chlorine, bromine, iodine, triflucromethyl, hydroxy,
phenyl, amino, mono(C,-Cjalkyl)amino, di(C;-Csalkyl)amino, C,-C,alkanoyl, prop-
enyloxy, carboxy, carboxy-mcthoxy, ethoxycarbonyl-methoxy, sulfanilamido, N,N-
di(C,-CjalkyDsulfanilamido, N-methyl-piperazinyl, piperidinyl, 1H-imidazol-I-yl, 1H-
triazol-1-yl, 1H-benzimidazol-2-yl, 1-naphthyl, cyclopentyl 3,4-dimethyl-benzyl or a
radical of one of the formulae:
-CO,R;, -NH-C(=0)-R3, -N(R3)-C(=0)-Ry, -O-(CH,),“N(R3)-R,,
-C(=0)-NH-(CH,),-N(R3)-Ry, -CH(CH,)-NH-CHO, -C(CH,)=N-OH,
-C(CH;)=N-0-CHj, -CH(CH;)-NH,, -NH-CH,-C(=0)-N(R3)-Ry,

U /"\
'(an)m'Rs -X-(CHy)yyRg and

,-X-CH,-C{=0) —N N—R-,

wherein R; and R, are each independently of the other C,-Cjalkyl, X is oxygen or sulfur,
mis 1,2 or 3, n is 2 or 3, R; is hydrogen, C,-Cjalkyl, C;-Calkoxy, chlorine, bromine,
iodine or wifluoromethyl, Rq is 1H-imidazol-1-y} or morpholinyl and Ry is Cy-Cjalkyl or
is phenyl that is unsubstituted or mone-substitured by C,-Csalkyl, halogen or by trifluoro-

methyl,

or a salt thereof.
B 3. A compound according to claim 1 of formula I, wherein REPLACEMENT SHEET
L/ Ry is hydrogen, halogen, lower alkoxy or lower alkyl,

R, is 30 JUN 1999

a) N-(amino-lower alkyl)—carbamoyl '

b) N-(hydroxy-lower alkyl)-carbamoyl,

c) hydrazino,

d) piperazinyl that is unsubstituted or substituted by amino-lower alkyl,

) morpholinyl, or

) lower alkylamino that is substituted by morpholinyl, hydroxy-lower alkylamino, imid-
azolyl, guanidyl, amino, Jower alkanoylamino, lower alkylamino-carbonylamino, amidino,
carboxy, lower alkoxycarbonyl, carbarnoyl, N-hydroxy-carbamoyl, hydroxy, dihydroxy-
phosphoryloxy or by a radical of the formula H,N-CH(R)-C(=0)-NH- wherein R is
hydrogen, and

R, is chlorine, trifluoromethyl, carboxy, a radical of the formula -CO,R; wherein R; is
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lower alkanoyl-piperazinyl, formylpiperazinyl, prolylamido or by a radical of the formula
H,N-CH(R)-C(=0)-NH- wherein R is hydrogen, C;-C,alkyl, benzyl, hydroxymethyl,
l-hydroxy-ethyi, mercaptomethyl, 2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl,
4-hydroxy-phenyl-methyl, carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl,
2-carboxy-ethyl, 4-amino-butyl, 3-guanidy}-propyl or R is 1H-imidazol-4-yl-methyl, and
R, is C;-Cgalkyl, C;-Csalkoxy, chlorine, bromine, iodine, trifluoromethyl, bydroxy,
phenyl, amino, mono(C;-Cjalkyl)amino, di(C,-Cjalkyl)amino, C,-Csalkanoyl, propen-
yloxy, carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, sulfanilamido, N,N-di-
(C,-Csalkyl)sulfanilamido, N-methyl-piperazinyl, piperidiny), 1H-imidazol-1-y], 1H-
triazol-1-yl, 1H-benzimidazol-2-yl, l-naphthyl cyclopentyl, 3 4—dunethyl-benzyl ora .
radica) of one of the formulae:

-CO4R;, *NH-C(=0)-R;, -N(R;)-C(:O)—R4, -0-(CHQn-N(R3}R4,
-C(=0)-NH-(CH,),-R4?, -C(=0)-NH~(CH,)-N(Ra)-R,4, -CH(CH3)-NH-CHO,

-C( CH3)-N-0H -C(CH,)=N-O-CH,, -CH(CH,)-NH,, -NH-CHZ-C(-O)-N(R3)—R4

—@  “(CHy)y-Rg, -XCHy)yRg and

" X-CHp*C(=0) —N N—-H7

wherein R; and R4 are each independently of the other C;-Cjalkyl, R¢® is hydroxy, amino
or imidazolyl, X is oxygen or sulfur, m is 1, 2 or 3, n is 2.or 3, R4 is hydrogen, CfC;;alkyl,
C;-Cjalkoxy, chlorine, bromine, iodine or trifluoromethyl, R is 1H-imidazol-1-yl or
morpholinyl and R is C{-Cjalky)-or is pheny] that is unsubstituted or mono-substituted by
C,;-Cjalkyl, halogen or by trifluoromethyl,

or a salt thereof, wherein

a) a compound of formula II

A~ C{=0)-CH=CH-N(Rg)-Rg

Na | mn,
R4

wherein Rg and Ry are each independently of the other lower alkyl and R is as defined
above, functional groups present in a compound of formula IT, with the exception of the
groups participating in the teactmn, being, if necessary, in protected form, or a salt of such
a compound is reacted with a compound of formula Il

REPLACEMENT SHEET
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- b) N-(hydroxy-lower alkyl)-carbamoyl,

¢) hydrazino, :
d) cyclohexyl-amino that is unsubstituted or substituted by amino, or
e) lower alkylamino that is substituted by cyano, imidazolyl, guanidyl, amino, lower
alkanoylamino, lower alkylamino-carbonylamino, amidino, di-lower alkylamino-cyclo-
hexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower
alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower alkanoyl-piperaziny}, formylpiper-
azinyl, prolylamido or by a radical of the formula H,N-CH(R)-C(=0)-NH- wherein R is
hydrogen, C,-C4alkyl, benzyl, hydroxymethy!, 1-hydroxy-ethyl, mercaptomethyl,
2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4-hydroxy-phenyl-methyl,
bamoyl—methyl 2-carbamoyl-ethyl, carboxy-methyl, 2-carboxy—ethyl 4-amino-butyl,
3-guamdyl-propyl or R is 1H-imidazol-4-yl-methyl, and
R, is C;-Cgalkyl, C,-Cjalkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy,
phenyl, 2mino, mono(C,-C;alkyl)amino, di(C;-Csalkyl)amino, C,-C,alkanoyl, propen-
yloxy, carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, sulfanilamido, N,N-
di(C,-Csalkyl)sulfanilarido, N-methyl-piperazinyl, piperidinyl, 1H-imidazol-1-yl, 1H-
triazol-1-yl, 1H-benzimidazol-2-yl, 1-naphthy], cyclopentyl, 3.4-dimethyl-benzyl or a
radical of one of the formulae: |
-CO;R;, -NH-C(=0)-Ry, -N(R3)-C(=0)-Ry, -O-(CH;,),-N(R3)-Ry,
-C(=0)-NH-(CH,),-N(R3)-Ry, -CH(CH,)-NH-CHO, -C(CH;)=N-OH,
-C(CH3)=N-0-CH;, -CH(CH,)-NH,, -NH-CH,-C(=0)-N(R;)-R,,

=
: (CH)mRe: 'x'(CHZ)m'RG and

X-CH,-C(=0) — N N—R,

wherein R; and R, are each independently of the other C;-Csalkyl, X is oxygen or suifur,
mis 1, 2 or 3, nis 2 or 3, Ry is hydrogen, C,-Cjalkyl, C;-Cjalkoxy, chlorine, bromine,
iodine or trifluoromethyl, Rq is 1H-imidazol-1-yl or morpholinyl, and R, is C,-Cjalkyl or
is phenyl that is unsubstituted or mono-substituted by C,-Calkyl, halogen or by trifluoro-

‘methyl,

or a salt thereof, wherein

a) a compound of formula I REPLACEMENT SHEET
| 30 JUN 1999




