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The invention relates to N-phenyl-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

R, Rz

wherein

R is a substituted cyclic radical, the cyclic radical being bonded to a ring carbon atom in
each case and being selected from phenyl, pyridyl, pyrazinyl, thiazolyl, pyrimidinyl,
pyridazinyl and imidazolyl, and the substituents of the above-mentioned cyclic radical
being selected from one or more of the groups halogen; cyano, carbamoyl, -C(=0)-OR3,

b -C(=0)-Ry, -SO5-N(Rs)-Rg, -N (R—,) Rg, -ORg and ﬂuonne-substxtutcd lower alkyl, wherein
R3, R4, Rs, Rg, Ry, Rg and Ry are each independently of the others hydrogen or lower alkyl
that is unsubstituted or substituted by mono- or di-lower alkylamino; and
R, is selected from halogen, cyano, carbamoyl -C(=0)-0ORyq, -C(=0)-Ry,,
-SO2-N(R;2)-Ry3, -N(R 14)-R;s, -OR s and fluorine-substituted lower alkyl, wherein
R0, Ry1s Ryz, Ry3, Ryy, Rys and R4 are each independently of the others hydrogen or
lower alkyl that is unsubstituted or substituted by mono- or di-lower alkylamino,
and to salts of such compounds having at least one salt-forming group.

A substituted cyclic radical R;, such as, for example, a substituted phenyl radical R;, can
have several substituents, but especially not more than 3 and, especially in the case of
relatively large substituents, preferably only one substituent, which substituents are
principally in the para- (or 4-position) and/or preferably meta-position (or 3-position) with



Cfi O-Rerr], -SOerr]-N(Rerr])-Rerr], -N(R[erf]) Rerr], -ORler+r}—and—

fluorine- substltuted | oner al kyl, V\/nereln Rerr], Rerr], R[err ', enk Jaced .
R[err] Rlerr] and Rlerr] are each i ndependent 'y of the" othél’"ﬁ

| ower aI kyl that is unsubstituted or Substituted by nono- or “‘ “\
al kyl amino; and R2 is selected from hal ogen, cyano, car barmyl

-=0-ORerr], -C(=0-Rerr], -Sqerr{2N(Rerr])-Rerr],
-N(Rlerr])-Rerr], -ORerr] and fluorine-substituted | ower alkyl, wherein
Rlerr], Rerr], Rerr], Rerr], Rerr], Rerr] and R err] are each

i ndependently of the others hydrogen or |ower alkyl that is unsubstituted
or subst irk4fetholiie B&ﬂﬁng Site ofithé @ywb radikal lrg Wmeabmdnémmhtssbmwmc h

ds h I
Fad cal Ryeks tafich GEer e Duszhar mli.‘v‘@%s Whre Bl B R o ).
can have sabstitueit, whioh tis/4re especiallyiin tla@m-mpakﬂn;an rand/onpreéerabiannaamosﬁtlon
espect al l‘?’%@ﬁ{?mvﬁé%ﬁ{%‘g@% t?BHﬁ sc cﬁceﬁragﬁafﬂbSt Ituents, preferably only

ione subst uen are princkpally in t he para- (or
-position) and/or preferably meta-position (or 3-position) with

Pyridyl bonded to a ring carbon atom is 2~ or preferably 4~ or 3-pyridyl, especially
4-pyridyl. In a mono-substituted pyridyl radical R;, the substituent is preferably in the
ortho-position with respect to the pyridine nitrogen.

? Halogen in a radical R; is preferably chlorine or fluorine.
Halogen-substituted phenyl R, is preferably 2-, 3- or 4-chloro-phenyl, 2,4-, 3,4- or 2,5-
; dichloro-phenyl or 2,3,4-trichloro-phenyl.

; | Fluorine-substituted lower alkyl R, is lower alkyl that carries at least one, but preferably
: several, fluorine substituents, especially 1,1,2,2-tetrafluoro-ethyl or more especially tri-
fluoromethyl.

Mono- or di-lower alkylamino is, for example, methylamino or dimethylamino.

Within the scope of this text, the term "lower” denotes radicals having up to and including
7, preferably up to and including 4, carbon atoms.

Unless otherwise indicated in the context concerned, lower alkyl is preferably methyl or
ethyl.

R; and R, are preferably hydrogen. Rg is preferably lower alkyl, such as especially
n-propyl. Ry is preferably hydrogen or methyl.

Salt-forming groups in a compound of formula I are groups or radicals having basic or
acidic properties. Compounds having-at least one basic group or at least one basic radical,
for example a mono-lower alkylamino group, a pyrazinyl radical or a pyridyl radical, 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
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2-acetoxy-benzoic acid, salicylic acid, 4-aminosalicylic acid, aromatic-aliphatic
carboxylic acids, such as mandelic acid or cinnamic acid, heteroaromatic 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. If several basic groups are present,
mono- or poly-acid addition salts can be formed.

Iy Compounds of formula I having acidic groups, for example a free carboxy group in the
6 radical Ry, can form metal or ammonium salts, such as alkali metal or alkaline earth metal
salts, for example sodium, potassium, magnesmm or calcium salts, or ammonium salts
with ammonia or suitable organic amines, such as tertiary monoamines, for example tri-
ethylamine or tri(2-hydroxyethyDamine, 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
including also the corresponding salts, where appropriate and expedient.

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
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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.

i 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 p-1,
g-2 and y and especially the "non-conventional” isotypes s, ¢ and n and the "atypical”
isoform ¢ are generally inhibited to a distinctly lesser extent and in some cases hardly at
all. '

"

Recombinant PXC 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-p1 (human), PKC-p2
(human) and PKC-y (human/bovine hybrid) in Sf9 cells are effected in the manner
described by Stabel et al. [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 et 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,
J. 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-3 and protein
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Liyanage et al. ["Protein kinase C group B members PKC-3, -¢, - and PKC-1: Comparison
of properties of recombinant proteins in vitro and in vivo", Biochem. J. 283, 781-787
(1992)] and McGlynn et al., respectively, (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 ca_rried out in the absence of lipid and calcium (ééifactors). 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 7—[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 comprise in final concentrations 20 mM TRIS-HCI pH 7.4, 10 mM Mg{NO3]a,
0.5 mg/ml of protamine sulfate, 10 uM ATP (0.1 xCi 1-[32P]-ATP; 10 Ci/mol; Amersham,
Little Chalfont, United Kingdom), various concentrations of the inhibitory compounds and
0.5-2.5 U (units: 2 unit is the amount of enzyme that, in one minute and per milligram of
protein, transfers one nanomole of 32P from the above-mentioned y-[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 S0 ul onto P81 chromatography paper (Whatman,
Maidstone, United Kingdom). After removing unbound r[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 a-isotype of protein kinase C (PKC) at
an ICs; of as low as approximately from 1 to 75 umol/litre, generally approximately from
1 to 10 pmol/litre. 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
protcin kinase C, the compounds of formula I exhibit antiproliferative properties which
¢an be demonstrated directly in another test described in the following in which the
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in 96-well m1crot1tre platcs and mcubated 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 witl_x
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

i D tart
ODg;s (test) minus ODggs (start) x 100

ODgg5 (control) minus ODggs (start)

The ICs, 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 generally approximately from 1 to 20 pmol/litre.

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’
left flank and the small incised wound is closed by means of suture clips. On day 6 after
the transplantation, the mice are divided at random into groups of 6 animals and treatment
commences. The treatment is carried out for 15 days with peroral or intraperitoneal
administration once daily of a compound of formula I in dimethyl sulfoxide/Tween 80/-
sodium chloride solution in the various doses. The tumours are measured twice a week

3 with a slide gauge and the volume of the tumours is calculated. In that test, the peroral or
intfaperitoneal administration of a compound of formula I brings about a marked reduction
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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

i responsive to inhibition of protein kinase C.
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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.

‘ 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% (XC50) for example at a concentration of from 0.1 to 10 uM.

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 tumouss. They are able to bring about tumour regression and to
prevent metastatic spread and the growth of micrometastases. They can be used especially
in the case cf epidermal hyperprolifemtion (psoriasis), in the treatment of neoplasia of
epithelial character, for example mastocarcinoma, and in the case of leukaemia. The
compounds can also be used in the treatment Qf 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 peripheral nervous system if
signal transmission by protein kinases is involved. . |
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group also inhibit the enzyme p34°4%/cycline B3 kinase. That kinase controls, in
addition to other cdc2-related kinases, specific 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

with the commencement of mitosis.
(mitosis) and the division of the cytoplasm (cytokinesis).
demonstrated by the following test:

oocytes are then frozen in liquid nitrogen and stored at -80°C. If necessary, the
[} homogenised and centrifuged, as described in D. Arion et al., Cell 55, 371-378
‘ ,

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

’ Gy-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

In chronological order, the M-phase for its part consists of the division of the cell nucleus |
The above-mentioned inhibition of the enzyme p34°%/cycline B°%13 kinase can be

10 yM 1-methyl-adenine are used to induce starfish cocytes to enter the M-pha.ée. The

oocytes are
(1988) and

V. Rialet and L. Meijer, Anticancer Res. 11, 1581-1590 (1991). In order to purify the
p34°¢Z/cycline B3 kinase, the supernatant of the oocytes is added to p9CKShs-
Sepharose grains prepared from recombinant human protein p9©kSbs, 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 Bde13
i kinase is eluted with free protein p9°XS® (3 mg/ml). The eluted kinase is tested using

histone H1 as substrate, as described in L. Meijer et al., EMBO J. 8, 2275-2282 (1989)

and EMBO J. 10, 1545-1554 (1991). In that test, the compounds of formula I and salts of
such compounds having at least one salt-forming group exhibit an inhibiting concentration
ICsp [imol/litre] of approximately from 0.01 to 2.

That finding would also lead to the expectation that the compounds of formula I and salts
of such compounds having at least one salt-forming group can be used in the treatment of
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i sol at i ogstdrelow, and can accordingly be used as agents against the immune deficiency disease
: AIDS. The initial symptoms observed after HIV infection in humans is followed bya
clinical latency period which can last several years. After that period, the stage known as
g_ 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
A 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
2 models, such as the ACH-2 cell line [K. Clouse ez al., J. Immunol. 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-
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.
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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.

st et
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< 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 pmoV/litre, for example at
5 0.03 pmol/litre,

Preferred are compounds of formula I wherein _
R is substituted pyridyl bonded to a ring carbon atom, the substituents of the above-



réconbi nant viruses for the expression of PKC-[err] (boviney,—PKkEefer+r]-
human), PKC-[err] (human) and PKC-[err] (human/bovi. ne hybﬁ.ghe}e, 9 cells
‘bre effected in the manner described by Staber et al.. [S. S cen Replaced
i yanage and D. Frith, "Expression af prote| n ki nase . C I s0z ' ”Hﬂ
ells and isol ation of reconbi naht proteins",; Meth.” Neurosc
roduction of the PKC isotypes in Sf9 gells |s carried out in the manner
indi cated by Stabel et al. (see above), and the purification of the enzymes
!l s effected in accordance with the nethod described in the publication by
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:M:GI ynn et al. [E. Mcdynn, J. Liebetanz, S. Reutener . Wod, N.B. Lydon,
»H Hof st D, Fabbro 0 rtial
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C-[ er r] -NiR)Rgtnd 6By, 3vhagsdimg r econbi nant bacul ovi rus" . Cell. Biochem

49, 2391{2',5ﬁ7, Rg and Ry are each independently of the others hydrogen or lower alkyl; and
E R is selected from halogen, -C(=0)-OR;q, wherein

R,o is hydrogen or lower alkyl,

and from fluorine-substituted lower alkyl,

and salts of such compounds having at least one salt-forming group.

 Preferred are especially compounds of formula I wherein
i R, is a pyridyl radical substituted by halogen, cyano, carboxy, carbamoyl, hydroxy or by
h N-lower alkyl-amino, and '
R, is halogen or fluorine-substituted lower alkyl,
and the salts thereof.

Especially preferred are compounds of formula I wherein

R, is a 4-pyridyl radical substituted in the 2-position by chlorine, cyano, carboxy,
carbamoyl, hydroxy or by N-propyl-amino and

R, is chlorine or trifluoromethyl,

and the salts thereof.

Very preferred are also compounds of formula I wherein

R; is a 4-pyridyl radical substituted in the 2-position with respect to the pyridine nitrogen
’. by chlorine, cyano, carboxy, carbamoyl, hydroxy, amino, N-propyl-amino, N,N-dimethyl-
amino or by N-butyl-amino, and

R, is chlorine, trifluoromethyl, carboxy or lower alkoxycarbonyl,

and the salts thereof. :

More especially preferred are the compoﬁnds of formula I described in the Examples.
The compounds of formula I and the salts of such compounds having at least one salt-
forming group are prepared in accordance with processes known per se. The process

according to the invention is effected as follows:

a) a compound of formula I

R I‘C(=O)'CH=CH—N(R 17)-R 18 . (H),




For the generation of reconbinant PKC-[err] (rat), PKG[err]
.PKC-[err] (rat) and PKC—[err] (mouse), and their expression and
puriflcatlon, the procedure descrr bed by-Liyanage et al-. ["Prootei'n kinase C
group B nenbers PKC-[err], -[err], -[err] an ~Terr]: Conparison of
properties of reconbinant proteins in vitro an@hbsheermmen&enl@h@m J. 283,
781-787 (1992)] and Mcd ynn et al., res ctrvel yﬂ‘“ Lo i s ‘foll owed,

Wi th the additional feature that thetr sfer ve -used for the
expression of PKC-err [V. Luckow and I\/l D: Sunmer s'In the

devel opnent of bacul ovirus expression", Biotechnology 6, 47-55 (1988)]. The
reasurenent of the activity of the reconbi nant PKC i sotypes obtained by the
above nmethod is carried out in the absence of lipid and cal ci um
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FS a m xtgrowpsqgiarticipatingrinithkereaetint) beimgpif mecesgar&pmrprﬁtctted fionng lor arsgﬁt of such
tesidues., compound is reacted with a compound of formula I
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NH am),
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wherein R, is 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, is pyridyl, pyrazinyl,
thiazolyl, pyrimidinyl, pyridazinyl or imidazolyl, each of which is substituted by a radical
of the formula -N(R;)-Rg, and R, has any one of the above-mentioned meanings, a
compound of formula I wherein R, is pyridyl, pyrazinyl, thiazolyl, pyrimidinyl, pyri-
dazinyl or imidazolyl, each of which is substituted by a leaving group, is reacted with an
? amine of formula

HN(R7)Rg av),

wherein the substituents are as defined above, functional groups present in a compound of
formula I'V, with the exception of the amino group participating in the reaction, 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 any one of the above-
mentioned cyclic radicals substituted by carbamoyl or by a radical of the formula
-C(=0)-OR3, wherein R, is hydrogen, and R, has any one of the above-mentioned
meanings, a compound of formula I wherein R, is any one of the above-mentioned cyclic
radicals substituted by cyano is hydrolysed, or
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Phosphat e i ncorporation is neasured under the follow ng conditions: 100
[err]l of the reaction m xtire conprise in final concentratiens-20 mM

TRl S- HC1 pH74 1 [NCBT 2, 0:5 mg/m of protarine sulfate: 10 [err]M
ATP (0.1 [ [err Jﬂeﬁgv]aa]&ATP 10 Ct/not; Anersham. Little  Chal font,
United Ki ngdom)»Slw entrations of the inhi bi tory conpounds and
0.5-2.5 U (un|t he amounj of enzynme that, in one mnute and
per mlllgramo nsfers one nanonol e of [err]P fromthe

above-nenti oned err][[err]P] ATP to histone Hl [Sigma, type V-S]) of the
enzynes. The reaction is started by the addition of the enzynes and
transfer at 32[err]C. The reaction tinme is 20 mnutes. The reaction is then
st opped by dripping aliquots of 50 [err]l onto P81 chromat ography paper
(What mag) ,fthe onldmatcmhpéun@dﬁt&muﬁlﬁheréﬁm isl?@ymidbbwdtbal substit-

[err][[ %3 ATP arrentsg ti

descri 1:3\'Janj’ &Vtgﬁg? %%e"‘%% genl%‘%/ le ? sac‘g9 %%; usi ng
phos phahe ebdvetmemtiqnad aneaaingsiptandWroxidormiridyBecompennd ddprma8ad VIES (1975), the
substrate phosphorylation is determned by scintillation neasurenent.

Ra1 Rz
/\
e

wherein R, is N-oxido-pyridyl bonded to a ring carbon atom and R, has any one of the
above-mentioned meanings, the N-oxido group is converted into a leaving group and the
resulting leaving group is removed from the molecule by nucleophilic substitution in the
ortho-position with respect to the pyridyl nitrogen using a nucleophile that introduces
hydroxy, cyano or unsubstituted or halogen-substituted lower alkoxy, or

e) for the preparation of a compound of formula I wherein R, is a pyridyl radical substit-
uted by chlorine and R, has any one of the above-mentioned meanings, an N-oxido-
pyridyl compound of formula VIII

(VI),

% N
/ \
e

wherein R,, is N-oxido-pyridyl bonded to a ring carbon atom and R, has any one of the
above-mentioned meanings, is reacted with a reagent that introduces chlorine in the
ortho-position with respect to the N-oxido group,

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




I'r:that test, the conpounds of fornmula | inhibit the [err]-lsotype of
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rotein kinase C (PKC) at an I err]

#5 [err]mol/litre, generally approxi mately from1 to 10 [Prﬂrml/ll'rrp
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of as |ow as approximately from 1 to

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,
or acyl radicals of carbonic acid semiesters, especially tert-butoxycarbonyl, unsubstituted
or substituted benzyloxycarbonyl, for example 4-nitrobenzyloxycarbonyl, or diphenyl-
methoxycarbonyl, or 2-halo-lower alkoxycarbonyl, 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-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
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-

placed

qontrast, the other isotypes of PKC are generally |nh|b|ted'o
C|st|nctly hi gher concentrations (i.e. at concentrations up
300 tinmes higher). As may be expected plBely on the basis off "n
dbove-descri bed inhibitory action on protein kinase C, the.c
flormula | exhibit antiproliferative propérties which can be dennnstrated
directly in another test described in the follow ng in which the -6--
ifnhi bi t or yei@¢ héethaftbr.t he conpounds of formula | on the growth of human T24
il adder carcinoma cells is determ ned. Those cells are |ncubated in Eagle's
M ni mal essenti al

General:



r;il um to which 5% (v/v) foetal calf serum has been added, in a humdified
incubat or at 37ferr}C-and with 5% by volunme of CJerr] in the ai.r. The

arci noma ceIIsTh(l 00 1500) are sown in 96-well mcrotitre plates and
ncubat ed overnig eftReela@:bove ment i oned condltlons The test conmpound

s added in seri m n day 1. The plates are incubated for 5 days
Ieast our

nder the above- itions. Diging that period the control

ul tures undergo at cell divisions. After incubation, the cells
are fixed with 3.3% (wv) aqueous gl utaral dehyde sol ution, washed with

vat er and stained with O. 05%(wei ght/vol unme) aqueous et hyl ene bl ue

yar ochl oSk st Ao Gt VG e R i erdth L Eh s i rectly
roportional to the nunber of cel s, is then neasur ed at 665 nm usi ng a
hot orret em a( cbirfeSpdridin Idxﬂih@ Broup, A1 LsCE & exhmpd, d@Sacyl fadécal 6ﬂ£rﬁ61gdnw th a
omputer bsotx%ﬁ]c o qu'n%vmg, for ex%llnlg up 18 claxlgon ato)ns especm]SDBF llkﬁns fart)
carboxyhc 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
r 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—poeition, 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-
acyloxycarbonyl, 2-halo-lower alkoxycarbonyl, for example 2,2,2-ttichioroethoxy-
carbonyl, 2-bromoethoxycarbonyl or 2-iodoethoxycarbonyl, or 2-(trisubstituted silyl)-
ethoxycarbonyl wherein the substituents are each independently of the others an aliphatic,
araliphatic, cycloaliphatic or aromatic hydrocarbon radical that is unsubstituted or substit-
uted, for example, by lower alkyl, lower alkoxy, aryl, halogen or by nitro, and contains up
to 15 carbon atoms, such as corresponding unsubstituted or substituted lower alkyl,
i phenyl-lower alkyl, cycloalkyl or phenyl, for example 2-tri-lower alkylsilylethoxy-
carbonyl, such as 2-trimethylsilylethoxycarbonyl or 2-(di-n-butyl-methyl-silyl)-ethoxy-
carbonyl, or 2-triarylsilylethoxycarbonyl, such as 2-triphenylsilylethoxycarbonyl.
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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, diethylphospﬁoryl, di-n-propylphosphoryl or diisopropyl-
phosphoryl, dicycloalkylphosphoryl, for example dicyclohexylphosphoryl, unsubstituted
or substituted diphenylphosphoryl, for example diphenylphosphoryl, unsubstituted or



. X 100 ODferr] (control) m nus
_TD[ efr] (start) The 1Cerr] values are defined as being the concentration
Df actm@sﬁe&@aemheemplaa@l whi ch the nunber-of cells per-well at-the end of

he |nc |IS only 50% of the nunber of cells in the control
of the corrpounds of formula I, the ICJerr] values so

,ulture
1scerta| eneral |y appr oxi matelﬁ fromlto 20 [err]jnol/litre. The
1nt|-tum)ur act|V|ty of the compounds P-formula | can al so be denonstrated

n vivo: Female Balb/c hairless mice with s.c. transplanted hunan bl adder

tumours T24 are used to determ' ne the anti-tunour activity On day 0, with
of a solid

t he ani nal.s .und eror forene narcosi s, approxi mately
 urour - ab s Bf“&‘é’:@ 'H€°§RP$P%tﬁd-t¢1@f§nylrﬂ9M@r alkai)phwspaﬁwlggaemeplg mal |
$iben “"’“‘”“”*“’s““"”"mc“i“’;‘??@““‘" D Pyl
nd 11 el REnES e draRoll F%ﬁamvﬁfsmﬂpxx@eegp hespiionth & Biver slkaigho  n
eroral phinylnforgpempleatiethylphosphinyl, 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.

r 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 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 hlkanoyl—prop-l-en-z-yl for

i example 1-acetyl-prop-1-en-2-yl, or 1-lower alkoxycarbonyl-prop—1-en-2-y1 for example
l-ethoxycarbonyl-prop-1-en-2-yl

R P L

Preferred amino-protecting groups are acyl radicals of carbonic acid semiesters, especially
tert-butoxycarbonyl, benzyloxycarbonyl 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 a manner known per se and, depending on the nature
of the protecting groups, in various manners, preferably by solvolysis or reduction.



” adni ni stration once dai l y of a conpound of forrmula I in dinethyl
sul f oxi de/ Tween 80/ - sodium chloride solution in the various doSés. The
- tumours are neasured twice a week with.a slide gauge and trie kel R BedRebillEd

tumours is calculated. In that test, the peroral or intrapel ' '
adm ni stration of a conmpound of fornmula'| brings about a q&mmwtmm{
-7- in the average tunour volunme in conparison with the unt r C
animals. On the basis of the propertird8-described, the compounds of fornula -

I can be used especially as tunour-inhibiting active ingredients, for

exanple in the treatnment of tunours of the bladder and the skin. \Wen the
conpounds of formula |I are used in the treatnment of cancer in conbination

wi t h ot Rdalcelvwenatkexagaberndaning dwhetetappropriatecafter tonvesivr PHd ADEPmO-
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-
b 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
b group by treatment with a hydrofluoric acid salt yielding fluoride anions.

A hydroxy group protected by a suitable acyl group, an organic silyl group or by unsubstit-
uted or substituted 1-phenyl-lower alkyl is freed analogously to a correspondingly
protected amino group. Hydroxy protected by unsubstituted or substituted 1-phenyl-lower
alkyl, for example benzyl, is freed preferably by catalytic hydrogenation, for example in
the presence of a palladium-on-carbon catalyst. A hydroxy group protected by 2,2-
dichloroacetyl is freed, for example, by basic hydrolysis, and a hydroxy group etherified
by tert-lower alkyl or by a 2-0xa- or 2-thia-aliphatic 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 éxample tetrabutylammonium fluoride.



;’5}“ resistance (nultidrug resistance) or elimnate an already existing
resistance to the other chenotherapeutic drugs. They.are.also suitable for
the other uses mentioned above for protern kinase € nbdul ators and can be
used especially in the treatnent of disorders ;resp%gn of
protein kinase C. Sonme of the conpounds of fornula | al so inhibi

tyrosi ne kinase activity of the receptipt for the epiT *rmIHagBég};\ﬁp!,f act or
(EGF). That receptor-specific enzyme activity plays I = ‘r'dgnal
transm ssion in a |large nunber of mammalian cells, i M cells,
especially epithelial cells, cells of the innmune systema L f the
central and peripheral nervous system In the case of various types of.
cell, the EGF-induced activation of the receptor-associated tyrosine
prot ei nP1eCEHEEe (EGF-R-TPK) is a pre- requisite for cell division and
accordipﬁtefa[mQ,rR}mdmlglai-Ja{cat;ﬁsﬂﬁylpf a cell population. The addition of
‘EGF-receptor-specific tyrosine kinase inhibitors thus inhibits the

replication of those cells.
Free functional groups in a compound of formula II, which are advantageously protected

by readily removable protecting groups, are cspécially amino groups in the radical R;.

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 Il is preferably an acid addition salt, for example a
nitrate or one of the acid addition salts mentioned for the end products of formula L.

The reaction is carried out in a suitable solvent or dispersing agent, for example a suitable
alcohol, such as 2-methoxy-cthanol 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 the compound of formula II is used in the form
of a 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 V

CHg

o . ),

wherein R, is as defined above, with a compound of formula VI

ORis R,

o ‘ "
\ -

ORzg R18

wherein Rg and Ry are each lower alkyl and the other substituents are as defined above,
analogously to the procedure described in the European Patent Application having the



I n_hi bition of EG--receptor-specific tyrosine protein kinase (EG-R-TPK) can
be denon- strated;—for exanpte,—using the nethod of .E. Mcdynp-et al.,

Europ. J. Biochgp sgeenSRZ 5 (1992) The conpounds according to the
i nvention i nhi bi ivity by 50% (1C50) for exarrple at a
concentration of ﬁﬁ“m’ nﬁmlﬁ [err] M The conpounds of formula | that

I nhibit the tyro ivity afigt.he receptor for the epidernal
grow h factor (EGF) can accordingly be used, for exanple, in the treatnent
of benign or malignant tunours. They are-able to bri ng about tunour
regression and to prevent net astatic spread and the growth of
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Alternatively, the starting material of formula II can also be obtained by reacting a
compound of formula V with formic acid ethyl ester of the formula H-C(=0)-0O-CH,-CHj
and reacting the resulting product with an amine of the formula H-N(R;)-R;g wherein the
substituents are as defined above.

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

Rz
(VID

7\
oy

wherein R; is as defined above, with cyanamide (NC-NH,). The reaction is effected in a
suitable solvent or dispersing agent, for example a suitable alcohol, 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 _

B) 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 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 alkane-
sulfonic acid that is unsubstituted or substituted, for example, by halogen, such as fluorine,




signal transnission by protein kinases is invol ved. -8- The conpounds of
formulaTand salts of such conpounds having at |east one salt-formng
group alBg shebiiRideed Iplacdzyne p34[err]/cycline Blerr] .kinase., That Kkinase

_control s, {j T ot her cdc2-rel ated kinaseés, -specific phases of
vcel | divi-ﬂw 3 #lly the transition fromthe Jerr]-phase to the
S- phase ah . 1y the transifgon fromthe Jerr]-phase to the

M phase. In chronol ogi cal order, the cycle of a eukaryotic cell consists of
the interphase and the M phase. The interphase is acconpani ed by an
increase in the size of the cell. In chrono- |ogical order, the interphase

consi st S, L Blarbehftid@Mifontd acid! ?ongxng]lé PB&SEnedultSnid RRARS 8 WsdthiBruted or
substituted by lower alkyl, such as methyl, halogen, such as bromine, and/or by nitro, for
example a methanesulfonic, trifluoromethanesulfonic or p-toluenesulfonic acid. A
preferred leaving group is halogen, such as, especially, chlorine.

The reaction is preferably carried out in the presence of an excess of the amine of formula
IV, 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.

Process c:

The hydrolysis of cyano to carbamoyl can be carried out in the presence of a suitable weak
base, such as an alkali metal carbonate, for example sodium carbonate. In order to prevent
the hydrolysis from continuing partially to carboxy, it is recommendable to carry out the
hydrolysis with hydrogen peroxide in the presence of a suitable olefin, such as preferably
a lower alkene, for example 1-hexene, in the presence of an alkali metal carbonate, for
example sodium carbonate, in a suitable solvent, such as an alcohol, such as preferably
ethanol, at room temperature.

The hydrolysis of cyano to carboxy is carried out in a suitable solvent, such as an alcohol,
such as ethanol, for example in the presence of a suitable base, such as aqueous sodium
t hydroxide solution, at temperatures of from room temperature to +150°C, for example at
' 60°C.

Process d:

The conversion of the N-oxido group into a leaving group is effected, for example, by
reaction with a suitable reactive carboxylic or sulfonic acid derivative, for example with a
suitable lower alkanoic acid chloride, lower alkanoic acid anhydride, such as acetic
anhydride, N,N-dimethyl-carbamoyl chloride, toluenesulfonyl chloride, methanesulfonyl
chloride or trifluoromethanesulfonyl chioride. A nucleophile that introduces cyano is, for
example, a suitable silyl cyaxiide, such as tri-lower alkyl-silyl cyanide, for example tri-
methylsilyl cyanide. A nucleophile that introduces lower alkoxy or halogen-substituted
lower alkoxy is, for example, a corresponding lower alkanol, or a suitable metal salt, such
as, for example, an alkali metal salt, thereof, that is to say, a corresponding lower
alkanolate. Hydroxy can be introduced, for example, by reacﬁng a compound of

formula VIII with a suitable acid anhydride and hydrolysing the resulting intermediate.
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"gerr]-phase. In the Jerr]-phase (G = gap) mnﬂwameﬁéeﬁkaﬁ% sses take

prace inthe cell. In the S-phase (synthesis oubl es. The
‘cell then enters the Jerr]-phase which ends H ﬂ{ cenment of
;mtosis. In chronol ogical order, the M phase 1 nsi.sts of the
division of the cell nucleus (mtosis) and the division of the cytoplasm
(cytokinesis). The above-nentioned inbppi.tion of the enzynme p[err]/cycline
B[ err] kinase can be denonstrated by the following test 10 [err] M

1- net hyl - adeni ne are used to induce starfish oocytes to enter the M phase.
IThe oocytes are then frozen in liquid nitrogen and stored at -80[err]C If

d
A on ot PapesS @R Rl huP s ARUBRGRIGRE 0T Relanutd SheptbRliiRERE " 1" O
Ant i cancaﬂprmateMﬁoms@“E 5I50°C 1greterably approdimately from lrtqu tdmpqn{iterertp/ cycline
Blerr] kjgpege, the supernatant of the oocytes is added to p9[err] Sepharose

gral ns prepared fromreconbi nant human protein p9[err], as described in

The starting material of formula VIII is obtained, for example, by oxidising a corres-
ponding pyridyl compound analogous to formula VIII, wherein R,, is pyridyl bonded to a
ring carbon atom, with a suitable oxidising agent, such as hydrogen peroxide or a suitable
peracid, for example a suitable perbenzoic acid, such as especially m-chloro-perbenzoic
acid, in an inert solvent, such as methylene chloride, at room temperature.

? Alternatively, the starting material of formula VIII can be obtained, for example, by first
' oxidising acetyl-pyridine, such as 4-acetyl-pyridine, with m-chloro-perbenzoic acid in a
suitable solvent, such as methylene chloride, for example under reflux, to acetyl-pyridine
N-oxide, such as 4-acetyl-pyridine N-oxide, then converting the resulting acetyl-pyridine
N-oxide, such as 4-acetyl-pyridine N-oxide, with dimethylformamide diethylacetal,
which, for example, simultaneously serves as solvent, for example at approximately
110°C, into 3-dimethylamino-1-(N-oxido-pyridyl)-2-propen-1-one, such as 3-dimethyl-
amino-1-(N-oxido-4-pyridyl)-2-propen-1-one, and then reacting the latter with an R,-
phenyl-guanidine 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 of
a suitable base, such as sodium hydroxide, for example under reflux, to form a compound

? of formula VIIL

In another method of preparing the starting material of formula VIII, the above-mentioned
acetyl-pyridine N-oxide, such as 4-acetyl-pyridine N-oxide, is converted with phosphorus
oxychloride in a suitable inert solvent, such as toluene, for example at approximately
100°C, first into acetyl-2-chloro-pyridine, for example 4-acetyl-2-chloro-pyridine. The
resulting acetyl-2-chloro-pyridine, for example 4-acetyl-2-chloro-pyridine, is then
converted with dimethylformamide diethylacetal, which, for example, simultaneously
serves as solvent, for example at approximately 110°C, into 3-dimethylamino-1-(2-
chloro-pyridyl)-2-propen-1-one, such as 3-dimethylamino-1-(2-chloro-4-pyridyl)-
2-propen-1-one, which is then reacted with a suitable salt, for example a nitrate, of an
R,-phenyl-guanidine, wherein R, is as defined above, in a suitable solvent, such as
isopropanol, and in the presence of a suitable base, such as sodium hydroxide, for example
under reflux, to form a compound of formula VIIL




¥L° Azzi et al . Ewr—3J: Biochem 203, 353-360 (1992). After 30 minutes at
Ty ned constantly, the grains are washed thoroughly and
t he a®hip Hheey § iy ycline Blerr] kinase is eluted with free protein
p9[err] ' \ e eluted kinase is tested using histone Hl as
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ed'in L. Mijer et al., EMBOJ. 8, 2275-2282 (1989)

‘and EMB 10, 1545-1554 (1991). In tzriat test, the conpounds of fornula I
and salts of such conpounds having at “€éast one salt-formng group exhi bit
an inhibiting concentration ICerr] [[efr]mol/litre] of approximtely from

0.01 to 2. That finding would also lead to the expectation that the
conpounds of formula | and salts of such conpounds having at | east one
sal t - f oPFACA¥ &r oup can be used in the treatnent of -9-

A reagent that introduces chlorine in the ortho-position with respect to the N-oxido group
is, for example, phosphorus pentachloride, trifluoromethylsulfonyl chioride/HCI gas or
preferably phosphorus oxychloride. By reacting a compound of formula VIII (for
preparation see above under Process d) with such a reagent, such as especially phosphorus
oxychloride, a compound of formula I is obtained wherein R; is a chlorine-substituted
pyridyl radical that no longer contains an N-oxido group. The reaction with phosphorus
oxychloride can be carried out, for example, in the absence of a solvent at approximately
100°C. Alternatively, it is possible to use phosphorus oxychloride together with a suitable
amine, such as diisopropylamine, in a suitable solvent, for example a chlorinated hydro-
carbon, such as chioroform, 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. )

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 2
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 reaction conditions are to be
used, such as short reaction times, the use of mild acidic or basic agents in low concen-




hyperproliferative disorders, such as tunours and psoriasis. The conpounds
of fornula I also inhibit the. production of H'V viruses, as shown by. the
test bel ow, and can accordi ngly be used as agents against the inmune "
deficiency di segpesHitRSs BeliReplatddt | al synpt onms observed after H V infection
in humans is foll Iillpi cal | atency period which can | ast several
years. After thaﬂmmlml MJBMt age kmewn as Al DS occurs and usually

i progresses to de ; y period is attributed to several factors:

i mmune response, occlusion of the viruses in |ynph nodes or other tissue
and entry into a stage of nmol ecul ar and viral latency in which the infected

cells d lete.th V|r ' | nf V|ruses
t cannot %@B osg?}g‘@amﬁﬁh“ Ladul ectléi?ﬁu§§§t§fm\g% gad&&r\éygﬁe}sl@h@%%& TSl ecul ar
Iatencycbmd;ubmmd/msssugamadmoss .ng cell nodels, such as the ACH 2 cell
line [K Clouse et al., J. Immnol. 142, 431 (1989)] and the Ul cell Iine

[T. Folks et al., J. Im"runol 140 117 (1988)] Those cells are infected
wi th H The invgngion selates,aiso kuiieseiargs £F the preesss imwhish 4 compound gbtainabléses. | f,

however g ifii¢fediate 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 present mvenﬁon 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 obtained. -

Al

The invention relates also to a method of treating warm-blooded animals suffering fromza
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-
_ ceutical compositions for use in the therapeutic treatment of the human or animal body.
? Depending on the species, age, individual condition, mode of administration and the
particular 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-
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
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.




cells are stinulated with physiologically relevant factors that are known

to be increased in AIDS patients, such as tunour necrosis factor, .. ,
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can be 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 agueous 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 anﬁbiotics, 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 Rf
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. |

? Abbreviations:

HYV: high vacuum
RT: room temperature

Example 1: 31 mg (0.78 mmol) of sodium hydroxide are added to a suspension of 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-chloro-phenyl-guanidine nitrate in 1.5 ml of 2-propanol. After stirring
under reflux for 18 hours, the reaction mixture is cooled and filtered and the material
retained on the filter is washed thoroughly with water. After drying (60°, HV), N-(3-
chloro-phenyl)-4-(2-chloro-4-pyridyl)-2-pyrimidineamine is obtained; m.p. 196-198°,
R=0.67 (methylene chloride:methanol = 95:5), FAB-MS: 317 (M*++1).

The starting material is obtained in the following manner:




above-

Rerr],

enonstrated that H V virus production induced by
% 3- O acetyl -12- O n-tetradecanoyl - phorbol or tunour necrosis factor-alpha
are effectively inhibited by the conmpounds of fornula I
of approxinmately fromO0.001 to 1 [err]mol/litre, for .exanpl ahnatsheQu@,@BeenReplaced

:[err]rmI/Iitre. Preferred are conpounds of formula |I wherein
Isubstituted pyridyl bonded at a ring carbon atom the substii} ! m H’,I

menti oned pyridyl radical b@#ng selected from hal o

carbanmoyl, -C(=O-OR[err], -N(Rerr])-Rerr] and -ORlerr], whereln Rerr],
Rlerr] and Rl err] are each independently of the others hydrogen or
|l ower alkyl; and R2 is selected from halogen, -C(=0-OR[err] wherein

Stage 1.1: 4.12 ml (39.12 mmol) of 3-chloro-aniline are placed in 25 ml of ethanol, and
3.3 g (78.4 mmol) of cyanamide are added. 5.3 ml (62.7 mmol) of concentrated hydro-
chloric acid are added dropwise to the brown solution. The reaction solution is then stirred
for 20 hours at 78°. After concentration under reduced pressure, the residue is dissolved in
25 ml of water, and 6.3 g (78.4 mmol) of ammonium nitrate are added. The precipitated
substance is isolated by filtration, washed with water and dried at 60° under HV.
3-chloro-phenyl-guanidine nitrate is obtained; IH-NMR (dimethyl sulfoxide): 7.2-7.8
(7H,m), 9.9 (1H,br,s).

Stage 1.2: 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 hours at RT, poured
onto 1.25 litres of ice/water and 250 m! of 6N hydrochloric acid and stirred for 14 hours 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).

Stage 1.3: 16.2 g (104.2 mmol) of 4-acetyl-2-chloro-pyridine are stirred for 1 hour at 110°
with 116 ml of dimethylformamide diethylacetal. After cooling to 0°, filtering and drying
at 60° under HV, 3-dimethylamino-1-(2-chloro-4-pyridyl)-2-propen-1-one is obtained;
IH-NMR (dimethyl sulfoxide): 2.98 (3H.s), 3.2 (3H,s), 5.9 (1H,d), 7.8 (3H,m), 8.5 (1H,d).

Example 2: Analogoﬁsly to Example 1 there is obtained from 150 mg (0.7 mmol) of
3-dimethylamino-1-(3-chloro-4-pyridyl)-2-propen-1-one and 190 mg (0.71 mmol) of 3-tri-
fluoromethyl-phenyl-guanidine nitrate N-(3-trifluoromethyl-phenyl)-4-(2-chloro-
4-pyridyl)-2-pyrimidineamine; m.p. 168-171°, R=0.67 (methylene chloride:methanol =
95:5).

The starting material is obtained in the following manner:
Stage 2.1: Analogously to Stage 1.1 there is obtained from 16.1 g (0.1 mol) of 3-trifluoro-
methyl-aniline and 6.3 g (0.15 mol) of cyanamide 3-trifluoromethyl-phenyl-guanidine

nitrate; 'H-NMR (DMSO): 7.6 (7H,m), 9.9 (1H,br,s).

Example 3: 0.8 g (2.41 mmol) of N-(3-trifluoromethyl-phenyl)-4-(N-oxido-4-pyridyl)-

at a conc +en—



err] is hydrogen or | ower yihjs SheetiHésBoen Replawsdi ne- substituted | ower
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al kyl, and salts of such corrpoundt“lﬁ”l“ﬂ“@ﬂ “last one sal t-forning. ggoup.

Preferred are especially conmpound mhereln R[err1 is a pyrrdyl
-radi cal substituted by hal ogen, cyano, carbox car ba . hydroxy or- by
N-| ower al kyl-am no, and R2 is halogen or quorlne substltuted | ower al kyl,
and the salts thereof. Especially pre£§rred are conpounds of fornula |

wherein R err] is a 4-pyridyl radical“stbstituted in the 2-position by
chl orine, cyano, carboxy, carbamoyl, hydroxy or by N-propyl-amno and R2 is
chlorine or trifluoronethyl, and the salts thereof.
2-pyrimidineamine is suspended in 40 ml of acetonitrile. 0.834 ml (6.65 mmol) of tri-
methylsilyl cyanide and 0.611 ml (6.665 mmol) of dimethylcarbamoyl chloride are added
and the reaction mixture is stirred for 12 hours at 60°. After concentration under reduced
pressure, crystallisation is effected from tetrahydrofuran/diethyl ether. N-(3-trifluoro-
methyl-phenyl)-4-(2-cyano-4-pyridyl)-2-pyrimidineamine is obtained; m.p. 164-166°,
R=0.40 (n-hexane:ethyl acetate = 1:1).

“The starting material is obtained in the following manner:

Stage 3.1: 15.1 g (0.0567 mmol) of 3-trifluoromethyl-phenyl-guanidine nitrate and 2.84 g
(70.9 mmol) of sodium hydroxide are added to a suspension of 10 g (56.7 mmol) of
3-dimethylamino-1-(4-pyridyl)-2-propen-1-one [described in EP-A-0 233 461] in 300 ml
of isopropanol. The reaction mixture is boiled under reflux for 24 hours. After cooling, the
product is isolated by filtration, washed with water and dried at 60° under HV. N-(3-
trifluoromethyl-phenyl)-4-pyridyl-2-pyrimidineamine is obtained; m.p. 197-198°, R=0.58
(ethyl acetate).

mm‘

Stage 3.2: 10.57 g (33.4 mmol) of N-(3-trifluoromethyl-phenyl)-4-pyridyl-2-pyrimidine-
amine are suspended in 200 mi of methylene chloride, and 10.49 g (33.42 mmol, 55%
strength) of m-chloroperbenzoic acid are added. After 2 hours, 200 ml of water are added.
The reaction product is isolated by filtration, washed with sodium carbonate solution and
* water and, after drying, N-(3-trifluoromethyl-phenyl)-4-(N-oxido-4-pyridyl)-2-pyrimidine-

amine is obtained. More product is obtained by chromatography (methylene chloride:-
methanol = 9:1) of the concentrated mother liquor; R=0.16 (methylene chloride:-
methanol = 9:1).

Example 4: 100 mg (0.293 mmol) of N-(3-trifluoromethyl-phenyl)-4-(2-cyano-4-pyridyl)-
2-pyrimidineamine are stirred in 15 ml of ethanol and 15 ml of 2N sodium hydroxide
solution for 3 hours at 60°. After acidifying with 4N hydrochloric acid, N-(3-trifluoro-
methyl-phenyl)-4-(2-carboxy-4-pyridyl)-2-pyrimidineamine is obtained; m.p. 241-245°,
FAB-MS: 361 (M*+H).

Example 5: 500 mg (1.67 mmol) of N-(3-chloro-phenyl)-4-(N-oxido-4-pyridyl)-2-pyri-
midineamine are suspended in 5 ml of acetonitrile, and 0.42 ml (4.5 mmol) of dimethyl-
carbamoyl chloride and 0.56 ml (4.5 mmol) of trimethylsilyl cyanide are added. After
stirring for 14 hours at 60°, the reaction mixture is cooled to RT and the reaction product




rvery preferred are al so conpounds of formula | wherein Rerr] is a
4-pyridyl radical substituted in the 2-position with respect to the .

* pyri-di-ne—ni-t+egen—by Thl ori ne, cyano, carboxy, carbanmoyl, hydroxy, -am no,
| -.am \ LaEethyl - amino or by N-butyl-amno, and Rlerr]-+is-:-
Shegt eenl\kl- g‘c_t hyl, carboxy or |ower al koxycarbonyl, and the salts
. |1y preferred a'rzﬁut he conpounds of formula | described
conmpounds of fértula | and the salts of such conpounds
having at |east one salt- form ng group ‘are prepared in accordance with
processes known per se. The process according to the invention is effected
as follows: a) a conpound of fornmula Il [err] -
is isolated by filtration and washed with diethyl ether. Recrystallisation from tetrahydro-
furan gives N-(3-chloro-phenyl)-4-(2-cyano-4-pyridyl)-2-pyrimidineamine in the form of

yellow crystals; m.p. 221-222°, R==0.6 (hexane:ethyl acetate = 1:1).

The starting material is obtained in the following manner:

Stage 5.1: 2.8 g (12 mmol) of 3-chloro-phenyl-guanidine nitrate and 0.5 g (12 mmol) of
sodium hydroxide are added to a suspension of 2.0 g (11.7 mmol) of 3-dimethylamino-
1-(4-pyridyl)-2-propen-1-one [described in EP-A-0 233 461] in 100 ml of isobutanol and
the reaction mixture is boiled under reflux for 5 hours. After booling, the reaction product
is isolated by filtration, washed with water and chromatographed (tetrahydrofuran). After
crystallisation (tetrahydrofuran/diethyl ether), N-(3-chloro-phenyl)-4-pyridyl-2-pyri-
midineamine is obtained; m.p. 167-168°, R=0.38 (methylene chloride:methanol = 9:1).

Stage 5.2: 1.0 g (3.54 mmol) of N-(3-chloro-phenyl)-4-(pyridyl)-2-pyrimidineamine are
suspended in 50 ml of methylene chloride, and 1.1 g of m-chloroperbenzoic acid (50%
strength) are added. After stirring for 18 hours at RT, the reaction mixture is filtered, the
residue is dissolved in ethyl acetate/tetrahydrofuran (1:1) and extracted with 1N sodium
hydroxide solution and water. The dried organic phase is concentrated and the residue is
crystallised from diethyl ether/tetrahydrofuran to give N-(3-chloro-phenyl)-4-(N-oxido-
4-pyridyl)-2-pyrimidineamine; m.p. 268-270°, R,=0.6 (methylene chloride:methanol =
9:1).

Example 6: 50 mg (0.16 mmol) of N-(3-chloro-phenyl)-4-(2-cyano4-pyridyl)-2-pyri-
midineamine are stirred in 5 ml of ethanol and 5 ml of 2N sodium hydroxide solution for 2
hours at 60°, After cooling to RT, the product is isolated by filtration and washed with
ethanol/water (9:1) and dried at 50° under HV. The sodium salt of N-(3-chloro-phenyl)-
4-(2-carboxy-4-pyridyl)-2-pyrimidineamine is obtained; m.p.>250°, Re=<0.1 (methylene
chloride:methanol = 9:1).

Example 7: 50 mg (0.16 mmol) of N-(3-chloro-phenyl)-4-(2-cyano-4-pyridyl)-2-pyrimid-
ineamine are suspended in 2 ml of methanol. 0.58 ml of hydrogen peroxide (30%

strength), 0.16 ml of 1-hexene and 11 mg of sodiym carbonate are added and the reaction
mixture is stirred for 14 hours at RT. The product is isolated by filtration, washed _
(methanol:water = 1:1) and dried at 50° under HV. N-(3-chloro-phenyl)-4-(2-carbamoyl-
4-pyridyl)-2-pyrimidineamine is obtained in the form of a yellow powder; m.p. 245-247°,




-~ 11 - wherein Rlerr] and R err] are each independently of the other |ower
alkyl. and Rlerr] is as defined above, functional groups present in a

conpound of formula I, with the exception of ‘the groups participati-ng in
‘the reaction, being, if necessary, in protected form or a salt of such-a
compound is reacted with a conpound of formula Il [err] .whekic$heetRpeBeeh Repaced

as defined above, functional groups present in a conpound of } |
with the exception of the guanidino ’gn)Up participating in tﬂm
being, if necessary, in protected form "or with a salt of su )
and any protecting groups present are renoved, or b) for the preparation of

a conpound of fornmula | wherein Rerr] is pyridyl, pyrazinyl,
R¢=0.23 (n-hexane:ethyl acetate = 1:1).

Example 8: 100 mg (0.293 mmol) of N-(3-trifluoromethyl-phenyl)-4-(2-cyano-4-pyridyl)-
2-pyrimidineamine are suspended in 4 ml of methanol. 1.1 ml of hydrogen peroxide
(30%), 0.32 ml of 1-hexene and 22 mg of sodium carbonate are added and the reaction
mixture is stirred for 16 hours at RT. The product is isolated by filtration and washed
(methanol/water) to give N-(3-trifluoromethyl-phenyl)-4-(2-carbamoyl-4-pyridyl)-2-pyri-
midineamine; m.p. 240-242°, FAB-MS: 360 (M*+H).

' Example 9: In 2 manner analogous to that described above and by simple conversion
: reactions, known per se, of the products, the following compounds are prepared:

a) N-(3-chloro-phenyl)-4-(2-n-propylamino-4-pyridyl)-2-pyrimidineamine,
b) N-(3-chloro-phenyl)-4-(2-amino-4-pyridyl)-2-pyrimidineamine,

c) N—(3-ch10ro—phenyl)—4—(2-hydroxy—4—pyridy1)—2—pyrimidineamine and

d) N-(3-chloro-phenyl)-4-(2-methoxy-4-pyridyl)-2-pyrimidineamine.

Example 10: 300 mg (0.95 mmol) of N-(3-chloro-phenyl)-4-(2-chloro-4-pyridyl)-2-pyri- -
midineamine (see Example 1), 5.3 ml of 1,3-propanediol and 3.0 ml of dimethyl-

) formamide are stirred for 43 hours at 105°. After concentration and repeated chromato-
graphy (methylene chloride:methanol = 98:2) N-(3—chloro-pheny1)—4¥(2—dimethylammo-
4-pyridyl)-2-pyrimidineamine is obtained; m.p. 176-178°, FAB-MS: 326 (M*+H).

Example 11: 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 are stirred in 150 ml of isobutanol for 14 hours at 110°.
After cooling, washing twice with 100 ml of ethanol each time and crystallising (tetra-
hydrofuran/ethanol), N-[3-ethoxycarbonyl-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidine-
amine is obtained; m.p. 149-150°, FAB-MS: 355 (M*+H).

Example 12: N-[3-isopropoxycarbonyl-phenyl}-4-(2-chloro-4-pyridyl)-2-pyrimidineamine
is isolated as a secondary product of Example 11; m.p. 130-131°, FAB-MS: 383 (M*+H).

-




thiazolyl, pyrimdinyl, pyridazinyl or im dazol yl, each_of i.-ch is

substituted by a radical of the formul a - N( Rpiephg “ﬁﬁi{ﬁ‘ﬂ“ﬁ d Rerr] .has

any one of the above-nentioned neanings, a co la | wherein

Rlerr] is pyridyl, pyrazinyl, thiazol yl, pyri da2| nyl or
I m dazol yl, each of whi ch is substitut ed by a l'eaving group, is reacted

with an amne of fornmula HN(Rlerr]) R ¢¢

(I'V), wherein the substituents are as defl ned above, functional groups
present in a conmpound of forrmula IV, with the exception of the am no group
participating in the reaction being, if necessary, in protected form and

any pratecti,n rese nove reparatjon of a
onpou%‘—aémm:?zgp 6 f% Ef' + °?‘¥Cagwyiﬂ?§grﬁﬁﬂoﬁ4% @6’8‘?/@ Yﬁ@ﬁb ioned

cycl | ¢ 2-pyifimidiseamihs (set Bxanhpleyl Yantd S0uyl of @N bydiemhadioxide sofutioherd or nmul a
-C(=0 I (ﬁ! ¢ an ne of the

above- b ﬁg%é%rféﬁﬁiﬁiﬁb’ Bfém&lgo&n% gg?’o?*ﬁﬁfg (ﬁn%né%zg{]n Fs'! err ;ﬁ i's any one

of the rgg@u«rg.lmﬁﬁgdé dmydxqcblonc acid) and the reaction product is isolate

tion. 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 14: 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 3 ml (29.9 mmol) of
n-1-butylamine N-{3-chloro-phenyl]-4-[2-(n-1-butylamino)-4-pyridyl]-2-pyrimidine-
amine; m.p. 151-158°, FAB-MS: 354 (M*+H).

Example 15: Tablets each comprising 20 mg of active ingredient, for example one of the
n compounds of formula I described in Examples 1-14, are prepared with the following
' composition in customary manner:

Composition:

active ingredient . 20 mg

wheat starch . 60 mg

lactose 50 mg

colloidal silica 5 mg

D talc 9mg
magnesium stearate 1mg

145 mg

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




gradi cals substituted by cyano is hydrol ysed, or -12 - d) for the
preparation of a conmpound of formula | wherein Rerr] is a pyridyl..radical
"substit- uted by cyano or by -OR[err],- wherein R err] is hydrogen or: Iawer
al kyl, and R{err] has any one of the :above-nentioned neanings, in an = -
N- oxi do- pyridyl conpound of formula MII [err] wherein R21 is

N- oxi do- pyri dyl bonded to a ring car t_)% _,atom and R2 has any one of the
above-nmenti oned neani ngs, the N-oxido™group is converted into a | eaving
group and the resulting leaving group is renoved fromthe nol ecul e by

nucl eophilic substitution in the ortho-position wth respect to the pyridyl

ni trogen usi ng a nucl eophil e, that,.i ntroduces .
g compress%d to form tablets each we?ghmg tl4§) mg and having a breaking notch.

Example 16: Capsules each comprising 10 mg of active ingredient, for example one of the
compounds of formula I described in Examples 1-14, are prepared in customary manner as -
follows:

Composition: _
active ingredient 2500 mg

talc 200 mg
‘ colloidal silica 50 mg
!

Preparation: The active ingredient is intimately mixed with the talc 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.

I —
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[ hydroxy, cyano or unsubstituted or hal ogen-substituted |ower alkoxy, or e)
. for .the preparation of a conmpound of fornula I wherein Rerr] is a pyrldyl
‘radi cal substit- uted by chlorine and-Rerr]  has_any one-of the -
above- nenti oned neani ngs, an N-oxido- pyridyl.co ound of fornula MAd: -
[err] wherein Rlerr] is Noxido-pyridyl bondéed t ¢t om and R2
has any one of the above-nentioned nﬁ nings, is r mE eagent t hat
i ntroduces chlorine in the ortho-posrtion with res oxi do
group, and, if desired, a conpound of formula | obtainable in accordance
wi th any one of Processes a-e is converted into its salt, or an obtainable
salt of a conmpound of fornmula | is converted into the free conpound. The
mannerWhat igolaimed s apove- nenti oned process variants are carried out is

explained in
1. An N-phenyl-2-pyrimidineamine derivative of formula I

R, R,

N

/ \>_ N
N\
=N

wherein
R, is a substituted cyclic radical, the cyclic radical being bonded to a ring carbon atom in
each case and being selected from phenyl, pyridyl, pyrazinyl, thiazolyl, pyrimidinyl,
pyridazinyl and imidazolyl, and the substituents of the above-mentioned cyclic radical
being selected from one or more of the groups halogen, cyano, carbamoyl, -C(=0)-OR,
-C(=0)-Ry, -SO,-N(Rs)-Rg, -N(R7)-Rg, -ORg and fluorine-substituted lower alkyl, wherein
Rs, R4, Rs, R, Ry, Rg and Ry are each independently of the others hydrogen or lower alkyl
that is unsubstituted or substituted by mono- or di-lower alkylamino; and
R, is selected from halogen, cyano, carbamoyl -C(=0)-OR g, -C(=0)-Ry;,
-S0,-N(R;2)-R;3, -N(R;4)-Rs, -OR15 and fluorine-substituted lower alkyl, wherein
Rjo, Ri1» Ry2: Ry3. Rygs Rys and R, 4 are each independently of the others hydrogen or

lower alkyl that is unsubstituted or substituted by mono- or di-loweér alkylamino,
) or a salt of such a compound having at least one salt-forming group.

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

R, is substituted pyridyl bonded to a ring carbon atom, the substituents of the above-
mentioned pyridyl radical being selected from halogen, cyano, carbamoyl, -C(=0)-OR3,
-N(R7)-Rg and -ORg, wherein

Rj, Ry, Rg and Ry are each independently of the others hydrogen or lower alkyl; and

R, is selected from halogen, -C(=0)-OR,;4, wherein

R0 is hydrogen or lower alkyl,

and from fluorine-substituted lower alkyl,

or a salt of such a compound having at least one salt-forming group.

[

S

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

o e - A A AP ———r— T =+




-13- detail hereinafter. General: The end products of fornula I nmay
conpri se substituents that can al so be used as protecting groups I n

“st ar ti-rg—materiats for the preparati on of other end produo{s of forrrml al.
Wt hin Sh%&%&&BREﬂﬁc&ltEXt therefore, unless fhe contéext indicates -

ot herw M‘igml y renovabl e group that.is/ not ‘a ¢onstituent of- the

parti cul of formul a Léﬂ§5|red Is referred to as a "protecting
group". ps: and the ner in which they are introduced and
renmoved are descri bed, for exanple, in "Protective Goups in Oganic

Chemi stry”, Plenum Press, London, New York 1973, and in "Methoden der

organi schen Chem e", Hou b en-\eyl . 4th
R, is a pyridyl radical subsntutcd by halogen cyano, carboxy, carbamoyl, hyd:oxy or by

N-lower alkyl-amino, and
R, is halogen or fluorine-substituted lower alkyl,
or a salt thereof.

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

R, is a 4-pyridyl radical substituted in the 2-position with respect to the pyridine nitrogen
by chlorine, cyano, carboxy, carbamoyl, hydroxy or by N-propyl-amino and

R, is chlorine or trifluoromethyl,

or a salt thereof.

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

R, is a 4-pyridyl radical substituted in the 2-position with respect to the pyridine nitrogen
by chlorine, cyano, carboxy, carbamoyl, hydroxy, amino, N-propyl-amino, N,N-dimethyl-
amino or by N-butyl-amino, and

Ry is chlorine, trifluoromethyl, carboxy or lower alkoxycarbonyl,

or a salt thereof.

6. A compound according to claim 1 of formula I or a pharmaceutically acceptable salt of
such a compound having at least one salt-forming group, selected from
N-(3-chloro-phenyl)-4-(2-chloro-4-pyridyl)-2-pyrimidineamine,
N-(3-trifluoromethyl-phenyl)-4-(2-chloro-4-pyridyl)-2-pyrimidineamine,

) N-(3-trifluoromethyl-phenyl)-4-(2-cyano-4-pyridyl)-2-pyrimidineamine,
N-(3-triﬂuorornethyl-phenyl)-4-(2—carboxy—4-pyridyl)-2—pﬁxnidincamine,
N-(3-chloro-phenyl)-4-(2-cyano-4-pyridyl)-2-pyrimidineamine,
N-(3-chloro-pheny!)-4-(2-carboxy-4-pyridyl)-2-pyrimidineamine,
N-(3-chloro-phenyl)-4-(2-carbamoyl-4-pyridyl)-2-pyrimidineamine,
N-(3-trifluoromethyl-phenyl)-4-(2-carbamoyl-4-pyridyl)-2-pyrimidineamine,
N-(3-chloro-phenyl)-4-(2-n-propylamino-4-pyridyl)-2-pyrimidineamine,
N-(3-chloro-phenyl)-4-(2-amino-4-pyridyl)-2-pyrimidineamine,
N-(3-chloro-phenyl)-4-(2-hydroxy-4-pyridyl)-2-pyrimidineamine,
N-(3-chloro-phenyl)-4-(2-methoxy-4-pyridyl)-2-pyrimidineamine,
N-(3-chloro-phenyl)-4-(2-dimethylamino-4-pyridyl)-2-pyrimidineamine,
N-[3-ethoxycarbonyl-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine,
N-[3-isopropoxycarbonyl-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine,

N-[3-carboxy-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and |
Car! OXY? eny CNioro pynidy %Jynml ineamine an ||!|l|IJ mllj |I|'!| “||SI “ |!I| l
i




E;Ii'tion, Vol . 15/1, Georg-Thiene-Verlag, Stuttgart 1974 and in Theodora W
Greene, "Protective Groups in Oganic:-Synthesis", John Wley<& Sopns,. New
York 1981. A charac- teristic of protecting groups-is that they can be
readily renoved, that is to say, w thout undesired secondaﬂVlSS@auiasBmReplaced

t aki ng place, for exanple by solvolysis, reduction, photol - m’mmmamiﬂﬂm

under physi ol ogi cal conditions. Hydr82y-protecting groups ar
acyl radicals, such as unsubstituted or substituted, for exanple

hal ogen- substituted, |ower al kanoyl, such as 2, 2- dichloroacetyl or acyl
radi cal s of carbonic acid sem esters, espeC|aIIy tert- butoxycarbonyl

unsubsty. t’a‘l&ﬁ&d)ﬁhe?ﬂl]&i-[i - @dmgﬂ fBl yrido@finndng) e

21 Koxy 28 Bofy e Digrapecaduonty sscesiahin s 6 v&%@ﬁ%'v W GHBT Cyr o

fornyl saleforadig@ptoupsi | yl or stannyl radicals, and also readily renovabl e
et herifying groups, such as tert-lower alkyl, for exanple tert-butyl,
2-oxa- or 2-thia- aliphatic or -cycloaliphatic hydrocarbon radicals,
especi 4l Aycotnpouné of firuka/L dasertingiio@nly one of claims 1 to 6 or a pharmaceutically

acceptable salt of such a compound having at least one salt-forming group for use in a
method for the therapeutic treatment of the human or animal body.

8. A pharmaceutical composition comprising a compound of formula I according to any
“ one of claims 1 to 6 or a pharmaceutically acceptable salt of such a compound having at
' least one salt-forming group together with a pharmaceutical carrier.

9. 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 6 or a pharmaceutically acceptable salt of
such a compound having at least one salt-forming group together with a pharmaceutical
carrier.

10. The use of a compound of formula I according to any one of claims 1 to 6 orof a .
pharmaceutically acceptable salt of such a compound having at least one salt-forming
group in the preparation of a pharmaceutical composition for use in the chemotherapy of
tumours.

11. The use of a compound of formula I according to any one of claims 1 to 6 orof a
pharmaceutically acceptable salt of such a compound having at least one salt-forming
group in the chemotherapy of tumours.

12. A method 6f treating a warm-blooded animal including a human, which comprises
administering to such a warm-blooded animal suffering from a tumour disease a dose
effective against tumours of a compound of formula I according to any one of claims 1 to
6 or of a pharmaceutically acceptable salt of such a compound having at least one salt-
forming group.

13. A process for the preparation of an N-phenyl-2-pyrimidineamine derivative of
formula I

AR



ﬁf ower al kylthio-lower alkyl, for exanple methoxynethyl, 1-nethoxy-ethyl,
1-ethoxy-_ethyl, nethylthionmethyl, 1-rmethylthioethyl or 1-ethylthi.cethyl,
2-oxa- or_2-thia-cyclo- alkyl having'5 or 6 ring atons, for exdnple

or :

t et r ahydr of &g PhessHasB $fdr opyranyl” or corresponding thia anal ogues, and
al so unsubStji u u _ Ituted 1-phenyl-lower alkyl, such as
unsubstitute : d benzyl or38i-phenyl nethyl, suitable
substituents of the phenyl radicals being, for exanple, hal ogen, such as
chl orine, |ower al koxy, such as nethoxy, "and/or nitro. A protected am no
group may, for exanple, be in the formof a readily cleavable acyl- am no,
aryl met hyl am no, etherified apt oam no, 2-acyl -lower al k-1-en-yl-am no,
silyl- am no or stannylamgo ghoup or in the formof an azi do group.

Ry
N
/ - N\>__ N,

@

wherein
R, is a substituted cyclic radical, the cyclic radical being bonded to a ring carbon atom in
each case and being selected from phenyl, pyridyl, pyrazinyl, thiazolyl, pyrimidinyl,

“ pyridazinyl and imidazolyl, and the substituents of the above-mentioned cyclic radical

' being selected from one or more of the groups halogen, cyano, carbamoyl, -C(=0)-0Rs,

-C(=0)-Ry, -SO,-N(Rs)-Rg, -N(R7)-Rg, -ORy and fluorine-substituted lower alkyl, wherein
Rs, Ry, Rs, R, Ry, Rg and Ry are each independently of the others hydrogen or lower alkyl
that is unsubstituted or substituted by mono- or di-lower alkylamino; and
R, is selected from halogen, cyano, carbamdyl, -C(=0)-0R;q, -C(=0)-Ry;,
-S0,-N(R,)-Ry3, -N(R;4)-R;s, -OR;¢ and fluorine-substituted lower alkyl, wherein
Ry0» Ry1s Ry2s Ry3. Rygs Ry5 and Ryg are each independently of the others hydrogen or
lower alkyl that is unsubstituted or substituted by mono- or di-lower alkylamino,
or of a salt of such a compound having at least one salt-forming group, wherein

a) a compound of formula I
a R;-C(=0)-CH=CH-N(R;7)-R1g amn,

wherein R;; and R, g 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
NG (I,
>—N
\
NH, H

-

N O O



R

“a corresponding acyl anino group, acyl is, for exanple, the acyl Tadical—
an organi c carboxylic acid having, -for exarple, up to ﬂ&sS&’éﬁﬁQB@é& ced

‘éspecially of an al kane- carboxylic acid that is unsubsti t
substituted, for exanple, by hal ogen or by aryl or of .a b ”MNH”H’HM
i's unsubstituted or substitut ed, for exanple, by hal ogen, |

by nitro, or of a carbonic acid sem es3ger. Such acyl groups are, for
exanpl e, | ower al kanoyl, such as fornyl, acetyl or propionyl, halo-I|ower
al kanoyl, such as 2-hal o- acetyl, especially 2-chloro-, 2-brono-, 2-iodo-,
2,2,2-trifluoro- or 2,2,2-trichloro-acetyl, benzoyl that is unsubstituted

or SUbStWEeh‘éxﬁ(h ,ieg Sve, @undaeha%{awéﬁ tﬂl#@&‘lﬁ pOindVf Bk mf or

exanpl e benzoyl or obenzgo -nitrohenzoyl, or

| ower a|\1@83<9@e@ﬁ<w ﬁlsﬁgw%?%ﬁeﬁeamnqﬁ@gpﬁ@smww being,{f ng al kyl

radi cal igpratedtedfumn, orivithialsult @€ sudh d dvenpound! ankt #85proteeting 8RNPS prosént

tert-| ovver al koxycarbonyl, for exanple tert-butoxycarbonyl,

aryl met 5 é’é‘%"ﬁﬁn@fl having one or two aryl radicals that are preferably
phenyl that is unsubstituted or nmono- or poly-substituted, for exanple, by

b) for the preparation of a compound of formula I wherein R, is pyridyl, pyrazinyl,
thiazolyl, pyrimidinyl, pyridazinyl or imidazolyl, each of which is substituted by a radical
of the formula -N(R;)-Rg, and R, has any one of the above-mentioned meanings, a
compound of formula I wherein R, is pyridyl, pyrazinyl, thiazolyl, pyrimidinyl, pyri-
dazinyl or imidazolyl, each of which is substituted by a leaving group, is reacted with an
amine of formula |

HN(R;)Rg | av),

wherein the substituents are as defined above, functional groups present in a compound of
formula IV, with the exception of the amino group participating in the reaction, being, if
necessary, in protected form, and any protecting groups present are removed, or

c) for the preparation of a compound of formula I wheréin R, is any one of the above-

mentioned cyclic radicals substituted by carbamoyl or by a radical of the formula

-C(=0)-OR;, wherein Rj is hydrogen, and R, has any one of the above-mentioned

meanings, a compound of formula I wherein R, is any one of the above-mentioned cyclic
’_ radicals substituted by cyano is hydrolysed, or

d) for the preparation of a compound of formula I wherein R; is a pyridyl radical substit-

uted by cyano or by -ORg, wherein Ry is hydrogen or lower alkyl, and R, has any one of
the above-mentioned meanings, in an N-oxido-pyridyl compound of formula VIII

Rz
N (VID,
/ \>_ N
N\
=N
wherein R,; is N-oxido-pyridyl bonded to a ring carbon atom and R, has any one of the

* 4 L M 1] *




| ower al kyl, especially tert-lower alkyl, such as tert-butyl, |ower alkoxy,
such as net hoxy, hydroxy, hal ogen, for exanple chlorine, .and/or.Tby ‘nitro,
such as unsubstituted or subs- tituted benzyl oxycarbonyl, for. exanple.

4-ni trobenzyl oxycarbonyl, or substituted di phenyl - nethoxycarbonyl, for
exanpl e benzhydryl oxycar bonyl or di’(4-nmethoxyphenyl)nmethoxy- carbonyl,
aroyl met hoxycar bonyl wherein the areyl. group is preferably benzoyl that is
unsubstituted or substituted, for exanple, by hal ogen, such as brom ne, for
exanpl e phen- acyl oxycarbonyl, 2-hal o-| ower al koxycarbonyl, for exanple
2,2,2-trichl oroethoxy- carbonyl, 2- bronDethoxycarbonyI or

2-iod 0 n or bsti tut ed Vil . wher ei n
2 ORISR Koo s, B OKATAA Sl BEAGIERL e
ar al i pesulting leaviog gedupph sanieved from teamolecily dtyomalebpmhcaubsﬁéﬂmqmttm s

nsub r %a.mg r al koxy,
zl;ry:J %h éﬁogﬁlogrw f;éctttoﬂ'k?gnd%m al @aﬁ%ﬁl& ar eotﬁhlg%‘%%%d,ceys\ﬁch as Y
corr edy n@vaaﬁwwqumqsma&mwbm lwRrrall@®¥y Pr  phenyl -1 ower al kyl ,
cycl oal kyl or phenyl, for exanple 2-tri-Ilower alkylsilylethoxy-

e) for the preparation of a compound of formula I wherein R, is a pyridyl radical substit-
uted by chlorine and R, has any one of the above-mentioned meanings, an N-oxido-
pyridyl compound of formula VI

= N
/\
e

wherein R, is N-oxido-pyridyl bonded to a ring carbon atom and R, has any one of the
above-mentioned meanings, is reacted with a reagent that introduces chlorine in the
ortho-position with respect to the N-oxido group,

and, if desired, a compound of formula I obtainable in accordance with any one of
Processes a-¢ is converted into its salt, or an obtainable salt of a compound of formula I is
converted into the free compound.
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arbonyl such as 2- trinethylsiIerthoxycarbonyI or e,
2- (di -n- butyl-nethyl silyl)-ethoxy-;carbonyl,. o ¢
2-triarylsilyl ethoxycarbonyl, such as 2- trlphenyislIerthoxycarbonyI ‘Ot her
acyl radicals suitable as anino protecting groups. are al so correspondlng
radi cal s of organi c phosphoric, phosphonic or phosphinic acids, such as
di -1 ower al kyl phosphoryl, for exanpl- di net hyl phosphoryl,

di et hyl phosphoryl, di-n-propyl phosphoryl or diisopropyl- phosphoryl,

di cycl oal kyl phosphoryl, for exanpl e di cycl ohexyl phosphoryl, unsubstituted
or substituted di phenyl phosphoryl, for exanple di phenyl phosphoryl,
unsubstituted or -15 - substituted, for exanple nitro-substituted,

di (phenyl -1 ower al kyl ) phosphoryl, for exanpl e di benzyl phosphoryl or

di (4-nitrobenzyl ) phosphoryl, unsubstituted or substituted phenyl -

Pharmacologically active pyrimidineamine derivatives and processes for the preparation

thereof

Abstract

Described are N-phenyl-2-pyrimidineamine derivatives of formula I

R, R
N
Y
=N
wherein
R, is a substituted cyclic radical, the cyclic radical being bonded to a ring carbon atom in
each case and being selected from phenyl, pyridyl, pyrazinyl, thiazolyl, pyrimidinyl,
pyridazinyl and imidazolyl, and the substituents of the above-mentioned cyclic radical
being selected from one or more of the groups halogen, cyano, carbamoyl, -C(=0)-ORs3,
-C(=0)-Ry, -SO,-N(Rs)-Rg, -N(R7)-Rg, -OR and fluorine-substituted lower alkyl, wherein
) Rs, Ry, Rs, R¢, Ry, Rg and Ry are each independently of the others hydrogen or lower alkyl
that is unsubstituted or substituted by mono- or di-lower alkylamino; and
R, is selected from halogen, cyano, carbamoyl, -C(=0)-OR;q, -C(=0)-R;;,
-SO,-N(R5)-R;3, -N(R14)-R;s, -OR; 6 and fluorine-substituted lower alkyl, wherein
Ryo. Ri1» Ry2, Ry3, Ryg, Rys and Ry are each independently of the others hydrogen or

lower alkyl that is unsubstituted or substituted by mono- or di-lower alkylamino. Those
compounds can be used, for example, in the treatment of tumour diseases.
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g6 /83%8~
i ox'yphenyl phosphonyl, f [ oxyphenyl phosphonyl, di-|lower ¢
& kyt.phos- phinyl, for EHWEETdHAsmEEN osphi nyl, or unsubstituted or S/ o2/ 9

substituted di phenyl phpsphi Mpm@gy exarpl e di enykgj»]g@gmwﬂm SHEET&n SG
ar yl et h\l' aITI RO HI uup L Tidat 1 s—a—foh ,ﬁ.| - or, W@ébé‘i“hﬁb’n P"“’ed J.to paged ?

tri- QHp,. the aryI radl_chs are 1?194{ Iy, gﬂ%ﬂ%ﬂwpugedd}:;
or sub radl cal's. Such groups are )f % Ie,_a Sr.‘.?.%“paged..:: .
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radical of g g gvéntioft 1236 CARMENYILE pAGinthinddimife B&IVAEVES, to processes for the
preparauon 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

R
N
\
B

wherein

R, is a substituted cyclic radical, the cyclic radical being bonded to a ring carbon atom in
each-case and being selected from phenyl, pyridyl, pyrazinyl, thiazolyl, pyrimidinyl,
pyridazinyl and imidazolyl, and the substituents of the above-mentioned cyclic radical
being selected from one or more of the groups halogen, cyano, carbamoyl, -C(=0)-OR3,
-C(=0)-Ry, -SO,-N(R4)-Rg, -N(R7)-Rg, -OR4 and fluorine-substituted lower alkyl, wherein
Rs, R4, Rs, Rg, Ry, Rg and Ry are each independently of the others hydrogen or lower alkyl
that is unsubstituted or substituted by mono- or di-lower alkylamino; and

R; is selected from halogen, cyano, carbamoyl, -C(=0)-OR o, -C(=0)-Ry;,

-SO»-N(R 2)-Ry3, -N(R )R 5, -OR ¢ and fluorine-substituted lower alkyl, wherein

Rior Ri1» Rp2s Ry3, Ryg, Rys and R;¢ are each independently of the others hydrogen or
lower alkyl that is unsubstituted or substituted by mono- or di-lower alkylamino,

and to salts of such compounds having at least one salt-forming group.

A substituted cyclic radical R,, such as, for example, a substituted pheny! radical Ry, can
have several substituents, but especially not more than 3 and, especially in the case of
relatively large substituents, preferably only one substituent, which substituents are
principally in the para- (or 4-position) and/or preferably meta-position (or 3-position) with
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4-pyridyl. In a mono-substituted pyridyl radxcal R,, the substituent is preferably in the

ortho-position with respect to the pyridine nitrogen.

Halogen in a radical R, is preferably chlorine or fluorine.

Halogen-substituted phenyl R, is preferably 2-, 3- or 4-chloro-phenyl, 2,4-, 3,4- or 2,5-
dichloro-phenyl or 2,3,4-trichloro-phenyl.

‘Fluorine-substituted lower alkyl R, is lower alkyl that carries at least one, but preferably
several, fluorine substituents, espec1a11y 1,1,2,2-tetrafluoro-ethyl or more especially tri-
fluoromethyl.

Mono- or di-lower alkylamino is, for example, methylamino or dimethylamino.

Within the scope of this text, the term "lower" denotes radicals having up to and including
7, preferably up to and including 4, carbon atoms.

Unless otherwise indicated in the context concerned, lower alkyl is preferably methyl or
ethyl.

R; and Ry are preferably hydrogen. R is preferably lower alkyl, such as especially
n-propyl. Ry is preferably hydrogen or methyl.

Salt-forming groups in a compound of formula I are groups or radicals having basic or
acidic properties. Compounds having at least one basic group or at least one basic radical,
for example a mono-lower a.lkylammo group, a pyrazinyl radical or a pyridyl radical, 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
LG guld, e e aud, il
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' 2-acetoxy-benzoic acid, salicylic acid, 4-aminosalicylic acid, aromatic-aliphatic
carboxylic acids, such as mandelic acid or cinnamic acid, heteroaromatic 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. If several basic groups are present,
mono- or poly-acid addition salts can be formed.

Compounds of formula I baving 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 suitable 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 saits.

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 refe;ence to the free compounds is to be understood as
including also the corresponding salts, where appropriate and expedient.

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
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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, 123114 (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 ez 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 p-1,
p-2 and y and especially the "non-conventional” isotypes &, ¢ and n and the "atypical”
isoform ¢ are generally inhibited to a distinctly 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-g2

- (human) and PKC-y (human/bovine hybrid) in Sf9 cells are effected in the manner
described by Stabel et al. [S. Stabel, M. Llya.naoe and D. Frith, "Expression of protem
kinase C isozymes in insect cells and isolation of recombinant proteins®, Meth. Neu:osc
(1993)]. The production of the PKC isotypes in Sf9 cells is carried out in the manner
indicated by Stabel et al. (see above), and the purification of the enzymes is effected in
accordance with the method described in the publication by McGlynn ez al. (E. McGlynn,

. J. 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



thiolﬁh g sart, ~such.astan al kal i metal ‘thiolate, of the thiourea, and

subse ent sdﬁ?blVSl , Isuch as al coholysis or hydrolysis, of the resulting
condgngati on product n am no group protected by 2-substituted
sinIethqggqﬁngpg& ¢anm al so be converted into the free am no group by
treatfmgnt with a hydfofluoric acid salt -gi-el ding fluoride anions. A hydroxy
groug protected Dby a sditable acyl group, an organic silyl group or by
unsulystit- uted or subdtituted 1-phenyl -l ower alkyl is freed anal ogously to
a correspondlngly protected am no group. Hydroxy protected by unsubstituted

or substit ﬂpﬁea/atc 1B Rlin el bk bASKBLS 19081 Biobfend 14900839-250
preferably g t1c hy ro%enatlon or exarrple |nt é 2 ce of a
pal | adi um@d# %)&-rlf‘ﬂi & 8angrajion o KQWWP&QJ b BKEce &@f %}8 -Garat

G oUp. et her P {iousE BA) Ui ex preatibh dnd pitifaastop, Bt ox "“S?“ﬁ““‘““a’yhydr e or
9cyc Foal i pﬁa‘é{ﬁl%’eﬁ'ﬁ&f' i%?'ﬁlﬁﬁ‘"f‘%ﬁaé &¥°“P$ Wﬁ)&aﬁg’iﬁécﬁ ForsAN dﬁ?&ab gi‘ﬁ%dﬁ
treat nent f grbpetties ofarecdmbsinmnt teﬁxssﬁ 'm;rbgandaﬁbﬂ)oyj Biochemd]. _ﬁ&r78e1x’b8ﬁ7pl e
trifhuor Oaﬁ%ﬁﬁ 288 MeGIy ALY mesb@c Vel §6he o) 18 FSIRIMea, Sithithe ARG

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)]1.

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 +[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 comprise in final concentrations 20 mM TRIS-HCI pH 7.4, 10 mM Mg[NOsl2,
0.5 mg/ml of protamine sulfate, 10 WM ATP (0.1 »Ci y-[32P]-ATP; 10 Ci/mol; Amersham,
Little 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 +[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 7-[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 c-isotype of protein kinase C (PKC) at
an ICs of as low as approximately from 1 to 75 pmol/litre, generally approximately from
1 to 10 pmol/litre. 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-desc_ribed inhibitory actionon
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
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exanmple a 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 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 ICsg values are calculated with a computer system using the

formula

OD665 (test) minus OD665 (start) x 100

ODg;;s (control) minus ODgs (start)

The ICs, 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 ICs, values so
ascertained are generally approximately from 1 to 20 pmol/litre.

The anti-tumour activity of the compounds of formula I can also be demonstrated in vivo:

Fernale 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’
left flank and the small incised wound is closed by means of suture clips. On day 6 after
the transplantation, the mice are divided at random into groups of 6 animals and treatment
commences. The treatment is carried out for 15 days with peroral or intraperitoneal
administration once daily of a compound of formula I in dimethy! sulfoxide/Tween 80/-
sodium chloride solution 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
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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 chemotherapeinic 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 tyrosine 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% (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 be used especially
in the case of epidermal hyperproliferation (psoriasis), in the treatment of neoplasia of
epithelial character, for example mastocarcinoma, and in the case of leukaemia. The
compounds 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 peripheral nervous system if
signal transmission by protein kinases is involved.
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addition to other cdc2-related kinases, specific 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°%%/cycline B**!3 kinase can be
demonstrated by the following test:

10 pM 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 oocCytes are
homogenised and centrifuged, as described in D. Arion ez al., Cell 55, 371-378 (1988) and
V. Rialet and L. Meijer, Anticancer Res. 11, 1581-1590 (1991). In order to purify the
p34%32/cycline B%413 kinase, the supernatant of the oocytes is added to p9KSks-
Sepharose grains prepared from recombinant human protein p9cXSts, 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%<“¥/cycline Bod<13
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 et al.,, EMBO J. 8, 2275-2282 (1989)
and EMBO J. 10, 1545-1554 (1991). In that test, the compounds of formula I and salts of
such compounds having at least one salt-forming group exhibit an inhibiting concentration
ICso [umolitre] of approximately from 0.01 to 2. '

That finding would also lead to the expectation that the compounds of formula I and salts
of such compounds having at least one salt-forming group can be used in the treatment of
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low, and can acco ingly be used as agents agamst 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
completé 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 ez aql., J. Immunol 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-
tors, such as phorbol diesters, for example 13-O-acetyl- 1’2-O-n-.teuadecanoyl—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 U1l 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 pmol/litre.

Preferred are 'compounds of formula I wherein
R, is substituted pyridyl bonded to a ring carbon atom, the substituents of the above-

unts of the salt-formng
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at ate er‘ature of from rgom tenperature to 150[err] C, for exanple under
reflux. Frdcess b: ATeajing group is reactive esterified hydroxy, for
éxanpl e r OgY, Asiefgohi dd by a strong inorganic or organic acid, such as
by a mineral acid, for exarnpl e a hydrohaljgc acid, such as hydrochlori ¢,
hydr obr ony c~er—hydrrodic—adi d, al so sulfuric acid or a sulfuryl halide, for
exanpl e spl furyl fluoride, jor by a strong organic sulfonic acid, such as a
| ower al kane-"sulfonic acid that is unsubstituted or substituted, for
exanpl e, by hal o arbamieel, -C ORpj c
acid, for %leglwb@ﬁzenesu %%Hceegglfc?r? Ralg:gen cﬁ%\%fgstltg?ed gf@- ?
substltut edN(ly—,)Jflbg/md-ﬂR@thhemh as nethyl, hal ogen, such as brom ne,

and/or by rﬂ3, 7,’R8 f fd Ry are each independently of the others hydrogen or lower alkyl; and
*R, is selected from halogen, -C(=0)-OR o, wherein
R, is hydrogen or lower alkyl,
and from fluorine-substituted lower alkyl,
and salts of such compounds having at least one salt-forming group.

Preferred are especially compounds of formula I wherein
R, is a pyridyl radical substituted by halogen, cyano, carboxy, carbamoyl, hydroxy or by
- N-lower alkyl-amino, and
- R, is halogen or ﬂuorine-substituted- lower alkyl,
and the salts thereof.

Especially preferred are compounds of formula I wherein .
R;isa 4-pyridyl radical substituted in the 2-position by chlorine, cyano, _carboxy,
carbamoyl, hydroxy or by N-propyl-amino and

R, is chlorine or trifluoromethyl,

and the salts thereof.

Very preferred are also compounds of formula I wherein

R, is a 4-pyridyl radical substituted in the 2-posxt10n with respect to the pyndme nitrogen
by chlorine, cyano, carboxy, carbamoyl hydroxy, amino, N-propyl-amino, N,N-dimethyl-
amino or by N-butyl-amino, and

R, is chlorine, trifluoromethyl, carboxy or lower alkoxycarbonyl,

and the salts thereof.

More eSpecially preferred are the compounds of formula I described in the Examples.
The compounds of formula I and the salts of such compounds having at least one salt-

forming group are prepared in accordance with processes known per se. The process.
according to the invention is effected as follows:

a) a compound of formula II

R I'C(=O)’CH=-'CH‘N(R17)-R 18_ (H) .



exanpl e nesulfonic, trifluoromethanesul fonic or

[err] -tblgmneasulifonicgcaciid. A preferred | eaving group i s hal ogen, such as,
espeC|aJIy, chier+ne’v¢h reaction is preferably carried out in the
presence of .an excess &ftthe am ne of formula IV, which can, where

appropr a¢e°~ar@b @used as solvent, andl-if necessary, in the presence of
an |ner SQJlenthmsuch*a di ret hyl sul foxide, at a tenperature of fromroom
tenpergture to +150[err] for exanple at 100[err]C. Process c: The

hydr ol rbanDyI can be carried out in the presence of a
sui t abl e weak base such as an aIkaIi metal carbonate, for exanple sodium
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| such as pr&Fmpeyng is reacted with a compound of formula III

N - | am
- N\ )
"'NH, H

wherein R, is as defined above, functional groups present in a2 compound of formula ITT,
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; is pyridyl, pyrazinyl,
thiazolyl, pyrimidinyl, pyridazinyl or imidazolyl, each of which is substituted by a radical
of the formula -N(R7)-Rg, and R, has any one of the above-mentioned meanings, a
compound of formula I wherein R, is pyridyl, pyrazinyl, thiazolyl, pyrimidinyl, pyri-
dazinyl or imidazolyl, each of which is substituted by a leaving group, is reacted with an
amine of formula '

HN(R7)Rg ' (IV),

wherein the substituents are as defined above, functional groups present in a compound of
formula IV, with the exception of the amino group participating in the reaction, 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 any one of the above-
mentioned cyclic radicals substituted by carbamoyl or by a radical of the formula
-C(=0)-OR;3, wherein R, is hydrogen, and R, has any one of the above-mentioned
meanings, a compound of formula I wherein R is any one of the above-mentioned cyclic
radicals substituted by cyano is hydrolysed, or '



et hanol, at roomterrperature. The hydrdlysis of cyano to carboxy is carried
9ut I n ﬁg&g@mﬂ}ﬁgw such as an al cohol, such as ethanol, for exanple
'n the pr i tlabl e base, such as aqueous sodi um hydroxi de

.l at tenperaturieg of fromroomtenperature to +150[err]C, for
exanpl e} at @ﬁdﬁﬁ]@%Pro ess d: The convekrsion of the N-oxido group into a
leavingf gfoup is effectied, for exanple, by reaction with a suitable
carboxylic or sulfonic acid derivative, for exanple with a

_ r_alkanoic id chloride, |ower alkanoic acid anhydride, such
as acetic anhydride, NN\ di met hyl - car banoyl chl ori de, tol uenesulfonyl
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wherein R,; is N-oxido-pyridyl bonded to a ring carbon atom and R, has'a_ny one of the

~ above-mentioned meanings, the N-oxido group is converted into a leaving group and the
resultihg leaving group is removed from the molecule by nucleophilic substitution in the
ortho-position with respect to the pyridyl nitrogen using a nucleophile that introduces
hydroxy, cyano or unsubstituted or halogen-substituted lower alkoxy, or

e) for the preparation of a compound of formula I wherein R, is a pyridyl radical substit-
uted by chlorine and R, has any one of the above-mentioned meanings, an N-oxido-

pyridyl compound of formula VIII

)\
e

wherein R,, is N-oxido-pyridyl bonded to a ring carbon atom and R, has any one of the
above-mentioned meanings, is reacted with a reagent that introduces chlorine in the
ortho-position with respect to the N-oxido group,

and, if desired, a compound'of formula I obtainable in accordance with any one of
Processes a-¢ is converted into its salt, or an obtainable 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
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e—t0o J.UULCIIJL, The starting material of formula VIII is

by oxi dising a corres- ponding pyridyl conpound
F%é']floélaqu%éfll wherein R err] is pyridyl bonded to a
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-TTﬁeme—Verhg, 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,
or acyl radicals of carbonic acid semiesters, especially tert-butoxycarbonyl, unsubstituted
or substituted benzyloxycarbonyl, for example 4-nitrobenzyloxycarbonyl, or diphenyl-
methoxycarbonyl, or 2-halo-lower alkoxycarbonyl, 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, 2-0xa- 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 2-0xa- 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
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-



ring cargq{};;at-p'm,i;;;w thua siui t abl e oxi di sing agent, such as hydrogen

per oxi def or—a~sui-t-abl-e-perjacid, for exanple a suitable perbenzoic acid,
such as Esioe i.ally mchlioro-perbenzoic acid, in an inert solvent, such as
met hyl ene chi-of F'&&, [ rsoam tenperature.- Wiernatively, the starting

mat eri al} of _formula_VILILI{ dan be obtained, for exanple,. by first oxidising
acetyl -pyridine, such as 4-acetyl-pyridine, with mchl oro-perbenzoic acid
in.a sui vent---steh as nmet hyl ene chloride, for exanpl e under

reflux, to 'e‘syti‘ﬁ‘?fﬂ‘%ﬂ‘g%ﬁ@%’mé%m ﬁsm%@eérég%pyri di ne N-oxide, then

converting t "Il ng pyridine ox1 de, h as 4-acetyl-pyridine
N-oxi de, with dinmethylformam de di et hyl acetal, which, for exanple,
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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, aroyhnemoxycarbonyi wherein the aroyl group is preferably benzoyl that is
unsubstituted or substituted, for example, by halogen, such as bromine, for example phen-
acyloxycarbonyl, 2-halo-lower alkoxycarbonyl, for example 2,2,2-trichloroethoxy-
carbonyl, 2-bromoethoxycarbonyl or 2-iodoethoxycarbonyl, or 2-(trisubstituted silyl)-
ethoxycarbonyl wherein the substituents are each independently of the others an aliphatic,
araliphatic, cycloaliphatic or aromatic hydrocarbon radical that is unsubstituted or substit-
uted, for example, by lower alkyl, lower alkoxy, aryl, halogen or by nitro, and contains up
to 15 carbon atoms, such as corresponding unsubstituted or substituted lower alkyl,
phenyl-lower alkyl, cycloalkyl or phenyl, for example 2-tri-lower alkylsilylethoxy-
carbonyl, such as 2-trimethylsilylethoxycarbony! or 2-(di-n-butyl-methyl-silyl)-ethoxy-
carbonyl, or 2-triarylsilylethoxycarbonyl, such as 2-triphenylsilylethoxycarbonyl.

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 dimethyiphosphoryl, diethylphosphoryl, di-n-propylphosphoryl or diisopropyl-
phosphoryl, dicycloalkylphosphoryl, for example dicyclohexylphosphoryl, unsubstituted
or substituted diphenylphosphoryl, for example diphenyiphosphoryl, unsubstituted or



a suitablke Rm e,u 2184 %P@ {spdi um hydroxi de, for exanple under reflux, to
forma cpnpoun .orm agVIll. In another nethod of preparing the
starting|npteri aI “of forfuja VIII , the above-nentioned acetyl -pyridine
N- oxi de, | sticBBAUG 839 y] - pyridine N-oxidg, is converted w th phosphorus
oxychlorfdg in a suitable jnert solvent, Such as toluene, for exanple at
approxi mptel'y 100[err]C, fjrst into acetyl-2-chloro-pyridine, for exanple
4-acetyl +2-chloro-pyridinel The resulting acetyl-2-chl oro pyri di ne, for
exanpl e 4-acetyl - 2- chl or o- pyridine, is then converted w

di met hyl f osHesHted. PEeXARRle Bite-subskiuted, dﬁ(btieﬂa!kmfélk}'é)l?ﬁﬂmh&ﬁﬂo%le§ar§E]Fves
~as sol vent, gdifentyl Pf@sgﬂb@l of drupRi fﬁl h)és leﬁﬁﬂu@sumf&dcbr substituted phenyl-
ri

3d|rrethlam r.o- r open

3-di et hyl aﬁv&&nxmﬁigsnmpr sorg ong?wm%%ﬁ}mﬁ et s iobesy

- reacted w tphingl,fof éxaniple diztiylpHosphinayla ophssubstititedir substitutad diphenylphosphinyl,

R2- phenyl e s as defined above, in a suitable solvent,
such as i sggt%mr?& mpﬁ%&ﬁ?@{)l&%ﬂpr esence of a suitable base, such as sodi um
- hydroxide, for exanple _

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 cormresponding 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
example l-acetyl-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, benzyloxycarbonyl 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 ina 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 a manner known per se and, depending on the nature
of the protecting groups, in various manners, preferably by solvolysis or reduction.
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reagent t'F‘reft” i :t_’rc)le’ces chlorine in the ortho-position with respect to the
N-oxi do}gfoup is, for exaphple, phosphorus pentachl oride,
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oxychl oti de. By reacting a conpound of fegoula VIII (for preparation see
above upder—ProctessTd) W [h such a reagent, such as especially phosphorus
oxychl ofi de, a conmpound of formula | is obtained wherein Rlerr] is a

chl orine-substituted pyridyl radical that no | onger contains an N oxido
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_ lower alkoxycarbonylamino group into a 2—1odo-lower alkoxycarbonylammo 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-
| ' carbonylamind,. 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 atkali 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.

A hydroxy group protected by a suitable acyl group, an organic silyl group or by unsubstit-
uted or substituted 1-phenyl-lower alkyl is freed analogously to a correspondingly
protected amino group. Hydroxy protected by unsubstituted or substituted 1-phenyl-lower
alkyl, for example benzyl, is freed preferably by catalytic hydrogenation, for example in
the presence of a palladium-on-carbon catalyst. A hydroxy group protected by 2,2-
dichloroacetyl is freed, for example, by basic hydrolysis, and a hydroxy group etherified
by tert-lower alkyl or by a 2-oxa- or 2-thia-aliphatic 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.



100[err]C. Alternatively, it is poSsi bl'e to use phosphor us oxychl ori de

togeth At h-Aa.sUl t.apl.€Jam ne, such as diisopropylamne, in a suitable

sol vent}, tor ex&plg a: chl ori nated hydro- carbon, such as chloroform at
appr oxi I el y roomtenperiature. Another possibility is to use phosphorus
oxychl or i deGiinA@Tsgigall e sol vent, such igs. chl oroform tol uene or xyl ene,

at el evatied tenperature, [for exanple under reflux. Acid addition salts of
conpounds of Tormlra~Tare obtained in customary manner, for exanple by
treat i.th an _acid orf a suitable anion exchange reagent. Acid addition
salts can be converted in customary manner into the free conpounds, for
exanple by treatnment with a suitable basic agent. M xtures of isoners can
be separ atRrdcdsetn t he i ndi vidual isoners in a manner known per se, for
exanpl e b%&%&ﬁﬁﬂ}Q@ahngkﬁshékﬁé§ﬁkhlﬂ1 chromat ography, etc.. The processes
descri bed"a oye,'iﬁ@lu | ﬁ the procésses for renoving protecting groups and
the additional process neasures are, unless otherw se indicated, carried

out in @  Free functional groups in a compound of formula II, which are advantageously protected
by readily removable protecting groups, are especially amino groups in the radical R;.

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 II 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 the compound of formula II is used in the form
of a 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 V

Ry
0 (W),
CHg

wherein R, is as defined above, with a compound of formula VI

ORis R,,
H ——l——N V1)
\
ORzo RlB

wherein R,g and Ry are each lower alkyl and the other substituents are as defined above,
analogously to the procedure described in the European Patent Application having the
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of mild actesriomnis effesied vylereating theggactae efformulae V and V1, for example

hours, in the absence or, if necessary, in the presence of a solvent, at a temperature of
approximately from 50°C to 150°C.

Alternatively, the 'starting material of formula II can also be obtained by reacting a
compound of formula V with formic acid ethyl ester of the formula H-C(=0)-0-CH,-CHj
and reacting the resulting prbduct with an amine of the formula H-N(R,;)-R;g 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 VI

wherein R, is as defined above, with Cyanamide (NC-NH,). The reaction is effected ina
suitable solvent or dispersing agent, for example a suitable alcohol, 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 i

B) in the presence of a clear, for example 60%, excess of a mineral acid, such as hydro-
chloric acid, an ammonijum 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 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 hydribdic aE:id. also sulfuric acid or a sulfuryl halide, for
example sulfuryl fluoride, or by a strong organic sulfonic acid, such as a lower alkane-
sulfonic acid that is unsubstituted or substituted, for example, by halogen, such as fluorine,
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IV, 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.

\F”

Process C:

The hydrolysis of cyano to carbamoyl can be carried out in the presence of a suitable weak
base, such as an alkali metal carbonate, for example sodium carbonate. In order to prevent
the hydrolysis from continuing partially to carboxy, it is recommendable to carry out the
hydrolysis with hydrogen peroxide in the presence of a suitable olefin, such as preferably
a lower alkene, for example 1-hexene, in the presence of an alkah metal carbonate, for
example sodium carbonate, in a suitable solvent, such as an alcohol, such as preferably
ethanol, at room temperature. '

The hydrolysis of cyano to carboxy is carried out in 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. ' |

Process d:

The conversion of the N-oxido group into a leaving group is effected, for example, by
reaction with a suitable reactive carboxylic or sulfonic acid derivative, for example with a
suitable lower alkanoic acid chloride, lower alkanoic acid anhydride, such as acetic
anhydride, N,N-dimethyl-carbamoyl chloride, toluenesulfony! chloride, methanesulfonyl
chloride or trifluoromethanesulfonyl chloride. A nucleophile that introduces cyano is, for
example, a suitable silyl cyanide, such as tri-lower alkyl-silyl cyanide, for example tri-
methylsilyl cyanide. A nucleophile that introduces lower alkoxy or halogen-substituted
lower alkoxy is, for example, a corresponding lower alkanol, or a suitable metal salt, such
as, for example, an alkali metal salt, thereof, that is to say, a corresponding lower
alkanolate. Hydroxy can be introduced, for example, by reacting a compound of

formula VI with a suitable acid anhydride and hydrolysing the resulting intermediate.
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The invent 1ggrg.el ates al so to pharnaceuti cal conpositions conprising an
effective anmount, especially an anmount effective in the prophylaxis or
treatnent of one ‘of the above-nentioned disorders, of the active ingredient
t oget her wirhé spattingmaaterial effotmula M8is ablatmedafariezamplehby ozidising A ¢axtese f or

topical, epieral pyhd BHHIRhE aBiGEouSto Fdrftlufd VI® wherein Ry, is pyridyl bonded to a
ring carbon atom, with a suitable oxidising agent, such as hydrogen peroxide or a suitable
peracid, for example a suitable perbenzoic acid, such as especially m-chloro-perbenzoic
acid, in an inert solvent, such as methylene chloride, at room temperature.

Alternatively, the starting material of formula VIO can be obtained, for example, by first
oxidising acetyl-pyridine, such as 4-acetyl-pyridine, with m-chloro-perbenzoic acid in a
suitable solvent, such as methylene chloride, for example under reflux, to acetyl-pyridine
N-oxide, such as 4-acetyl-pyridine N-oxide, then converting the resulting acetyl-pyridine
N-oxide, such as 4-acetyl-pyridine N-oxide, with dimethylformamide diethylacetal,
which, for example, simultaneously serves as solvent, for example at approximately
110°C, into 3-dimethylamino-1-(N-oxido-pyridyl)-2-propen-1-one, such as 3-dimethyl-
amino- 1-(N-oxido—4-pyridyl)-2-propen-1-one, and then reacting the latter with an R,-
phenyl-guanidine wherein R, is as defined above, or preferably with a suitable salt, for
example a nitrate, thereof in a suitable solvent, such as isoproﬁanol, and in the presence of
a suitable base, such as sodium hydroxide, for example under reflux, to form a compound
of formula VIIL

In another method of preparing the starting material of forrnula VI, the above-mentioned
acetyl-pyridine N-oxide, such as 4-acetyl-pyridine N-oxide, is converted with phosphorus
oxychloride in a suitable inert solvent, such as toluene, for example at approximately
100°C, first into acetyl-2-chloro-pyridine, for example 4—-acetyl-2—chloro-pyridine. The
resulting écetyl-z-chloro-pyﬁdine. for example 4-acetyl-2-chloro-pyridine, is then
converted with dimethylformamide diethylacetal, which, for example, simultaneously
serves as solvent, for example at approximately 110°C, into 3-dimethylamino-1-(2-
chloro-pyridyl)-2-propen-1-one, such as 3-dimethylamino- 1-(2-chloro-4-pyridyl)-
2-propen-1-one, which is then reacted with a suitable salt, for example a nitrate, of an
R,-phenyl-guanidine, wherein R, is as defined above, in a suitable solvent, such as
isopropanol; and in the presence of a suitable base, such as sodium hydroxide, for example
~ under reflux, to form a compound of formula VIIL
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preferably phosphorus oxychloride. By reacting a compound of formula VII (for
preparation see above under Process d) with such a reagent, such as especially phosphorus
oxychloride, a compound of formula I is obtained wherein R, is a chlorine-substituted
pyridy! radical that no longer contains an N-oxido group. The reaction with phosphorus
oxychloride can be carried out, for example, in the absence of a solvent at approximately
100°C. Alternatively, it is possible to use phosphorus oxychloride together with a suitable
amine, such as diisopropylamine, in a suitable solvent, for example a chlorinated hydro-
carbon, 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.

—+

- 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 2 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
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
terperature, 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 reaction conditions are to be
used, such as short reaction times, the use of mild acidic or basic agents in low concen-
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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 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 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-
ceutical compositions for use in the therapeutic treatment of the human or animal body.
Depending on the species, age, individual condition, mode of administration and the
particular 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-
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
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.

- This Sheet Has Been Replaced
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The fol thx‘arrpI*es-’l I ustrate the invention without limting it in any
way. Th ll\g[err] val ues ;arie determned on silica gel thin-layer plates
(l\/brck Dar (6} Ad€, T'@grmary) The ratio of the eluants in the el uant
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196- 198[ er fq 2 orbents dyes, ﬂavounngs an 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 mﬁbioﬁcs, 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 Rr
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.

Abbreviations:
HYV: high vacuum
RT: room temperature

Example 1: 31 mg (0.78 mmol) of sodium hydroxide are added to a suspension of 150 mg
(0.7 mmol) of 3-dimethylamino-1-(2-chloro4-pyridyl)-2-propen-1-one and 165 mg

(0.71 mmol) of 3-chloro-phenyl-guanidine nitrate in 1.5 ml of 2-propanol. After stirring
under reflux for 18 hours, the reaction mixture is cooled and filtered and the material
retained on the filter is washed thoroughly with water. After drying (60°, HV), N-3-
chloro-phenyl)-4-(2-chloro-4-pyridyl)-2-pyrimidineamine is obtained; m.p. 196-198°,
R=0.67 (methylene chloride:methanol = 95:5), FAB-MS: 317 (M*+1).

The starting material is obtained in the following manner:



Rl err]=0.67 (nethylene chloride: methanol = 95:_ 5), FAB-Ms: 317 (Merr]+1).
The gt rt,l,z?.n:al gn.g@.} j s obtained in the follow ng manner: -24- Stage
1. 1| 412700 39518 tmpl ) of 3-chloro-aniline are placed in 25 m of
ethaphol, and 3.3 g (i78. 4 nmmol ) of cyanamghe are added. 5.3 m (62.7 mol)
of cpnceBtS atigdgegdrio-{ chloric acid are added dropw se to the brown
sol u iEn. The reactijory solution is then stirred for 20 hours at 78[err].
Aft gr concentratrtomurlder reduced pressure, the residue is dissolved in 25
er. and 6.3 (78.4 mmol ) of ammoniumnitrate are added. The
preci pitated substance is isolated by filtration, washed w th wat eL aad
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[ err] H NVR3 4 dicpel Bitholy b Epanafifide aré addelt. 8.3 m1 (62.7 mmol) of concentrated hydro-
chloric acid are added dropwise to the brown solution. The reaction solution is then stirred
for 20 hours at 78°. After concentration under reduced pressure, the residue is dissolved in
25 ml of water, and 6.3 g (78.4 mmol) of ammonium nitrate are added. The precipitated
substance is isolated by filtration, washed with water and dried at 60° under HV.
3-chloro-phenyl-guanidine nitrate is obtained; IH-NMR (dimethyl sulfoxide): 7.2-7.8

(7H,m), 9.9 (1H,br,s).

Stage 1.2: 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-
magnesiuni chloride are added. The red suspension is stirred for 40 hours at RT, poured
onto 1.25 litres of ice/water and 250 ml of 6N hydrochloric acid and stirred for 14 hours 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).

Stage 1.3: 16.2 g (104.2 mmol) of 4-acetyl-2-chloro-pyridine are stirred for 1 hour at 110°
with 116 ml of dimethylformamide diethylacetal. After cooling to 0°, filtering and drying
at 60° under HV, 3-dimethy1amino-1-(2-chloro-4—pyridy1)-2-propen-l-one is obtained;
IH-NMR (dimethyl sulfoxide): 2.98 (3H,s), 3.2 (3H,s), 5.9 (1H,d), 7.8 (3H,m), 8.5 (1H,d).

Example 2: Analogously to Example 1 there is obtained from 150 mg (0.7 mmol) of
3-dimethylamino-1-(3-chloro-4-pyridyl)-2-propen-1-one and 190 mg (0.71 mmol) of 3-tri-
fluoromethyl-phenyl-guanidine nitrate N-(3-trifluoromethyl-phenyl)-4-(2-chloro-
4-pyridyl)-2-pyrimidineamine; m.p. 168-171°, R=0.67 (methylene chloride:methanol =
95:5).

The starting material is obtained in the following manner:
Stage 2.1: Analogously to Stage 1.1 there is obtained from 16.1 g (0.1 mol) of 3-trifluoro-
methyl-aniline and 6.3 g (0.15 mol) of cyanamide 3-trifluoromethyl-phenyl-guanidine

nitrate; 'H-NMR (DMSO): 7.6 (7H,m), 9.9 (1H,br,s).

Example 3: 0.8 g (2.41 mmol) of N-(3-trifluoromethyl-phenyl)-4-(N-oxido-4-pyridyl)-
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“The starting material is obtained in the following manner:

Stage 3.1: 15.1 g (0.0567 ramol) of 3-triflucromethyl-phenyl-guanidine nitrate and 2.84 g
(70.9 mmol) of sodium hydroxide are added to a suspension of 10 g (56.7 mmol) of
3-dimethylamino-1-(4-pyridyl)-2-propen-1-one [described in EP-A-0 233 461] in 300 ml
of isopropanol, The reaction mixture is boiled under reflux for 24 hours. After cooling, the
product is isolated by filtration, washed with water and dried at 60° under HV. N-(3-
trifluoromethyl-phenyl)-4-pyridyl-2-pyrimidineamine is obtained; m.p. 197-198°, R=0.58
(ethyl acetate).

Stage 3.2: 10.57 g (33.4 mmol) of N-(3-trifluoromethyl-phenyl)-4-pyridyl-2-pyrimidine-
amine are suspended in 200 ml of methylene chloride, and 10.49 g (33.42 mmol, 55%
strength) of m-chloroperbenzoic acid are added. After 2 hours, 200 ml of water are added.
The reaction product is isolated by filtration, washed with sodium carbonate solution and
water and, after drying, N-(3-trifluoromethyl-phenyl)-4-(N-oxido-4-pyridyl)-2-pyrimidine-
amine is obtained. More product is obtained by chromatography (methylene chloride:-
methanol = $:1) of the concentrated mother liquor; R=0.16 (methylene chloride:-
methanol = 9:1).

'Example 4: 100 mg (0.293 mmol) of N-(3-trifluoromethyl-phenyl)-4-(2-cyano-4-pyridyl)-
2-pyrimidineamine are stirred in 15 ml of ethanol and 15 ml of 2N sodium hydroxide
solution for 3 hours at 60°. After acidifying with 4N hydrochloric acid, N-(3-trifluoro-
methyl-phenyl)- 4—-(2-carboxy—4~pyndyl)—2-pynm1dxneamme is obtained; m.p. 241-245°,
FAB-MS: 361 (M*+H).

Example 5: 500 mg (1.67 mmol) of N-(3-chloro-phenyl)-4-(N-oxido-4-pyridyl)-2-pyri-
midineamine are suspended in 5 ml of &etonitrile, and 0.42 ml (4.5 mmol) of dimethyl-
carbamoy! chloride and 0.56 ml (4.5 mmol) of trimethylsilyl cyanide are added. After
stirring for 14 hours at 60°, the reaction mixture is cooled to RT and the reaction product
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yellow crystals; m.p. 221-222°, R=0.6 (hexane:ethyl acetate = 1:1).
The starting material is obtained in the following manner:

Stage 5.1: 2.8 g (12 mmol) of 3-chloro-phenyl-guanidine nitrate and 0.5 g (12 mmol) of
sodium hydroxide are added to a suspension of 2.0 g (11.7 mmol) of 3-dimethylamirio—
1-(4-pyridyl)-2-propen-1-one [described in EP-A-0 233 461] in 100 ml of isobutanol and
the reaction mixture is boiled under reflux for 5 hours. After cooling, the reaction product
is isolated by filtration, washed with water and chromatographed (tetrahydrofuran). After
crystallisation (tetrahydrofuran/diethyl ether), N-(3-chloro-phenyl)-4-pyridyl-2-pyri-
midineamine is obtained; m.p. 167-168°, R=0.38 (methylene chloride:methanol = 9:1).

Stage 5.2: 1.0 g (3.54 mmol) of N-(3-chloro-phenyl)-4-(pyridyl)-2-pyrimidineamine are
suspended in 50 mi of methylene chloride, and 1.1 g of m-chloroperbenzoic acid (50%

strength) are added. After stirring for 18 hours at RT, the reaction mixture is filtered, the
residue is dissolved in ethyl acetate/tetrahydrofuran (1:1) and extracted with 1IN sodium
hydroxide solution and water. The dried organic phase is concentrated and the residue is
crystallised from diethyl ether/tetrahydrofuran to give N-(3-chloro-phenyl)-4-(N-oxido-
4—pyridyl)-2-pyrimidinearhine; m.p. 268-270°, R=0.6 (methylene chloride:methanol =

9:1).

Example 6: 50 mg (0.16 mmol) of N-(3-chloro-phenyl)-4-(2-cyano-4-pyridyl)-2-pyri-
midineamine are stirred in 5 ml of ethanol and 5 ml of 2N sodium hydroxide solution for 2
hours at 60°, After cooling to RT, the product is isolated by filtration and washed with
ethanol/water (9:1) and dried at 50° under HV. The sodium salt of N-(3-chloro-phenyD- -
4-(2-carboxy-4-pyridyl)-2-pyrimidineamine is obtained; m.p.>250°, R=<0.1 (methylene
chloride:methanol =9:1).

Example 7; 50 mg (0.16 mmol) of N-(3-chloro-phenyl)-4-(2-cyano-4-pyridyl)-2-pyrimid-
ineamine are suspended in 2 ml of methanol. 0.58 ml of hydrogen peroxide (30%
strength), 0.16 ml of 1-hexene and 11 mg of sodium carbonate are added and the reaction
mixture is stirred for 14 hours at RT. The product is isolated by filtration, washed
(methanol:water = 1:1) and dried at 50° under HV. N-(3-chloro-phenyl)-4-(2-carbamoyl-
4-pyridyl)-2-pyrimidineamine is obtained in the form of a yellow powder; m.p. 245-247°,



nded in 40 m of acetonitrile. 0.834 nm (6.65 .
cyanide and 0.611 m (6.665 nmol) of

are added and the reaction mxture is stirred
for 12 Hours at 6%L§@% fter concentration under reduced pressure,
cryst al I} siat Bén AU edtdd fromtetrahydrofuran/diethyl ether.
N-(3-trifluoro-_nethyl-pghdnyl)-4-(2-cyand?4-pyridyl)-2-pyrimdineanine is
obt ai ned} m p. 164-166[err , Rlerr]=0.40 (n-hexane:ethyl acetate = 1:1).
The star] tained in the follow ng manner: State 3.1: 15.1
g (0.0567 nnDI) of 3-trifluoronethyl-phenyl-guanidine nitrate and 2.84 g
(70.9 nTTD|R ﬁ chexanéty@yDadetiste arlelyadded to a suspension of 10 g (56.7
mol ) of 3- dlnet yl am no-1-(4-pyridyl)-2-propen-1-one [described in EP-A-0
233 461] in 300 mM of isopropanol. The reaction mxture is boiled under

refl ux forERdmpier $00 hfgt (61298 cudniol) @f N-{Btriftundomethiybphenyl)ed-€2tcyanot4-pyridyl)-on,

CrfFuor onePhrpBsind sl thofie aﬁ?[ﬂiﬁpyr i haidl 1. Nl 37 nydrogen peroxide

197- 198, R36fA)] &62 53 of 1-hexene an 22 mg of sodium carbonate are added and the reacuon
mixture is stirred for 16 hours at RT. The product is isolated by filtration and washed
(methanol/water) to give N—(3—triﬂxioromethyl-phenyl)-4—(2-carbamoy1-4—-pyn'dy1)—2—'pyri-
midineamine; m.p. 240-242° FAB-MS: 360 (M*+H).

2- pyrim di neami
nol ) o t‘an -+ et hyl SH‘"SYI
di et hyl cat:,bamayl -chi-or

Example 9: In a manner analogous to that described above and by simple conversion
reactions, known per se, of the products, the following compounds are prepared:

a) N—(B—chloro—phenyl)—4—(2-n-proﬁyiamino-4—pyridy1)-2-py1imidineamine,
b) N-(3-cﬁloro—phenyl)-4—(2—amino—4—pyridyl)-2-pyrimidineamine,

c) N-(3-chl_oro—phenyl)—4—(2-hydroxy_-4—pyridy1)-2-pyﬁmidineamine aﬁd

d) N-(3-chloro-phenyl)-4-(2-methoxy-4-pyridyl)-2-pyrimidineamine.

Example 10: 300 mg (0.95 mmol) of N-(3-chloro-phenyl)-4-(2-chloro-4-pyridyl)-2-pyri-
midineamine (see Example 1), 5.3 ml of 1,3-propanediol and 3.0 ml of dimethyl-
formamide are stirred for 43 hours at 105°. After concentration and repeated chromato-
graphy (methylene chloride:methanol = 98:2) N-(3-chloro-phenyl)-4-(2-dimethylamino-
4-pyridyl)-2-pyrimidineamine is obtained; m.p. 176-178°, FAB-MS: 326 (M*+H).

Example 11: 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 are stirred in 150 ml of isobutanol for 14 hours at 110°.
After cooling, washing twice with 100 ml of ethanol each time and crystallising (tetra-

- hydrofuran/ethanol), N-[3-ethoxycarbonyl-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidine- -
amine is obtained; m.p. 149-150°, FAB-MS: 355 (M++H).

Example 12: N-[3-isopropoxycarbonyl-phenyl}-4-(2-chloro-4-pyridyl)-2-pyrimidineamine
is isolated as a secondary product of Example 11; m.p. 130-131°, FAB-MS: 383 M*+H).



(et hyl | Rt a0E) * 5148’ 3 2: 10.57 g (33.4 mmol ) of
N-(3-tfiftuoronethyl-phenyl)-4-pyridyl-2-pyrimnm dine- anine are suspended in
200 m of Ethy Q%ch oride, and 10.49 g (33.42 mmol, 55% strength) of

m chl of operbéizdt pre added. After28-hours, 200 ml of water are

added. e.,_t,eaGLFGH—-p duct is isolated by filtration, washed wi th sodi um
&t

carbonfte solution and water and, after drying,
N-(3-t nEr‘hyT'?p'ﬁ@wI) 4- (N—OXIdO 4-pyridyl)-2-pyrimdine- amne is
obt ai ned. %‘E‘%Loﬁ g 6.0 Rl 51gpth{g ﬁﬁgﬁgﬁ%ﬁgﬂ%ﬁﬁiﬂﬂl@;@%@%@ﬂde ]

met hanol = oncentr at ed yl ene

Ol or | de: - rsEmideAERi (a5 EESeaRi L) ¥ A0 0§ INosivs: Rspyich FolniOR b
N-(3-trifl ‘HQH&FEM&‘ refRXEIRYBOD At df tifaiaNfor 4-Hoxit.i Alftér)coolin@io RT) tie nematiome ar e

t d 15 h di h i d j f 3
hour s at ooE&wFY is 3ieERrd Y bRy GG o g Srase G pec e b Bt o
N-(3-trifl dgonoAferddyig n150MuhderH Y demantyeliywirpstals o Ny [3zcaplyaxiyrphenylddni2ne i s
obtai ned; nhl%ro-%—pyn%‘ylvﬁ-zpynnndmeamne are obtained; m.p. 267-268°, FAB-MS: 327 :

(MF+H).

Example 14: 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 3 ml (29.9 mmol) of

n-1-butylamine N-[3-chloro-phenyl}-4-[2-(n-1-butylamino)-4-pyridyl]-2-pyrimidine-
- amine; m.p. 151-158°, FAB-MS: 354 (M*+H).

Example 15: Tablets each comprising 20 mg of active ingredient, for example one of the
compounds of formula I described in Examples 1-14, are prepared with the following
composition in customary manner:

Composition:

active ingredient . 20 mg
wheat starch _ 60 mg
lactose 50 mg
colloidal silica 5mg
talc 9 mg
magnesium stearate 1 mg

145 mg

Preparation: Thc active ingredient is mixed with 2 portion of the whcat starch, with the
lactose and with the colloidal sﬂ1ca 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



FAB- MS==-363—{-M- err1‘}+‘H) 3 Exarrpl e 5: 500 (1 67 nmmol) of
Y-

N-(3-
tn 5
chl or
stirr
react
et her
N ( 3-

c Hio't.o pheenyl) (:N- oxi do- 4- pyri dyI) 2-pyri- mdineam ne are suspended
m [of acetonltrlle, and 0.42 m (4.5 mmol) of dinethyl- carbanoyl

db nd 0D eonl ( .5 mml) of trinethylsilyl cyanide are added. After
n'g s hours t 60, the reactign mxture is cooled to RT and the
oh~ p{ﬂduct “26,- is isolated by 204 tration and washed wi th diethyl

Recrystal lisation fromtetrahydro- furan gives

chtoro-phényl ) - 4-(2-cyano-4-pyridyl)-2-pyrimdineanmine in the form of

yell ow crystals; mp. 221-222[err], R er]=0.6 (hexane:ethyl acetate = 1:1).
The st art cogprassedrto fbmi sabldus edcheveighing 145 ing dmihavingmbreeking notch.

Example 16: Capsules each comprising 10 mg of active ingredient, for example one of the
compounds of formula I described in Examples 1-14, are prepared in customary manner as
follows:

Composition:

active ingredient 2500 mg
talc 200 mg
colloidal silica 50 mg

~ Preparation: The active ingredient is intimately mixed with the talc 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.



s

BrrgeF2¢mamgl § of 3-chl oro- phenyl -guanidine nitrate and 0.5 g |

iy
iy

St age 5. 1:REB
)

(12 mol o.f..§b‘d§1 mrw roxi de are added to a suspensj pof 2.0 g (11.7
mol ) of| 3-di net hyl am nd- 1-(4-pyridyl)-2-propen- 1- onEH[SISHERT -A—
233 461]} ijn @G0AHE B96i Joljut anol and the reaction ni xtureHEpLRm BcFEN de
reflux flor} 5 hours. Aftdr jcooling, the resgetiion produe S n ed b

filtratijon, washed with wdter and chromat ographed (tetrahydrofuran) Af ter
crystal | Lsatian (tetrahyeof uran/ di et hyl ether),

N- (3-chl oro- phenyl) 4- pyrldyl 2-pyri- mdineam ne |s obt ai nﬂgssnb

167- 168, ﬂtl &gg Hgl;t hyl ene chl ori de: met hanol = 9:1). St Hiae B prgced
(3.54 mol ro- phenyl ) -4-(pyridyl)-2-pyrimndi neaﬁqﬂﬂ I
suspended in 50 m of methylene chloride, and 1.1 g of mchl

acid (50% atmrr%mngﬁ? gﬂneaﬁth@aerﬂau%'of‘% ja 8 hours at RT, the
reaction mxture'irs Tiltered, the residue is dissolved in ethyl
acetate/tetrahydrofuran (1:1) and extracted with 1N sodi um hydroxi de
solution and water. The dried organjc phase is concentrated and the residue
is crystallised fromdiethyl etg et rahydrof uran to give

N- (3- chl or o- phenyl ) - & ( N- oxi do Ry

wherein

R;isa subsututed cyclic radical, the cyclic radical being bonded to a ring carbon atom in
each case and being selected from phenyl, pyridyl, pyrazinyl, thiazolyl, pyrimidinyl,
pyridazinyl and imidazolyl, and the substituents of the above-mentioned cyclic radical
being selected from one or more of the groups halogen, cyano, carbamoyl, -C(=0)-ORs,
-C(=0)-Ry, -SO5-N(Rs)-R¢, -N(R7)-Rg, -ORg and fluorine-substituted lower alkyl, wherein
R3, Ry, Rs, R4, Ry, Rg and Ry are each independehtly of the others hydrogen or lower alkyl
that is unsubstituted or substituted by mono- or di-lower alkylamino; and

R, is selected from halogen, cyano, carbamoyl, -C(=0)-ORq, -C(=0)-R 3,

-SO,-NR 2R3, -NR;)-Rys, -_Ong and fluorine-substituted lower alkyl, wherein

Rjo. Ry1» Ri2s Rys. Ryg, Ry and Ry are each independently of the others hydrogen or
lower alkyl that is unsubstituted or substituted by mono- or di-lower alkylamino,

or a salt of such a compound having at least one salt-forming group..

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

R, is substituted pyridyl bonded to a ring carbon atom, the substituents of the above-
.mentioned pyridy! radical being selected from halogen, cyano, carbamoyl, -C(=0)-OR;,
-N(R;)-R; and -ORg, wherein

Rs, R4, Rg and Ry are each independently of the others hydrogen or lower alkyl; and
R, is selected from halogen, -C(=0)-OR 4, wherein

R, is hydrogen or lower alkyl,

and from fluorine-substituted lower alkyl,

or a salt of such a compound having at least one salt-forrning group.

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

* £ L M S =



4-pyri dylgen.gyEdyd disngarfi ne; mp. 268-270, Rerr]=0._6 (nethylene

chl ori de: mefhanol..=-9-1) | Exanple 6: 50 ng (0. 16 q’p@
N-(3-c | dr o- phenxl ) 4-(3-gyano-4-pyridyl)-2-pyri- EHBETH Sa‘?E@Ns irred i n
5 m of| ¢t heBokSanl98 M [of 2N sodi um hydroxi de belutl D> houts at 60.

After-cod ing to RT, the product is isolated by filtration and washed with

et hanol ried at 50[err] under HV. The sodiumsalt of
N-(3-c 2- car boxy-4-pyridyl)-2-pyri-m d| neam ne |s obtal ned;

50pm;2(58[ %k 113 ﬁl%kfl}l %.g&l &Fﬁf&ﬂhﬁg‘ﬁa@;&:ﬁ c%'gr?d@gltrt\)g yr |n3)y1'§ -pyrim d-7

i neani ne ar &-Iyes &amipe. 20 of net hanol . 0.58 ni of hydr ogen per oxi de
(30% st rengt;j}),s thé& o flfrink-si8RNed fdiver hik of sodi um carmsanmewmwd

and the reacti or} n x reis stirred for 14)ﬁgurs at RT. The

i sol ated by OF RF#l BT, washed (nethanol :water = 1:1) and dr m

HV. N (3-chloro- phenyl ) - 4- (2- car banoyl -
4. A compound according to claim 1 of formula I, wherein
R, is a 4-pyridyl radical substituted in the 2-position with respect to the pyridine nitrogen
by chlorine, cyano, carboxy, carbamoyl, hydroxy or by N-propyl-amino and

R, is chlorine or trifluoromethyl,
or a salt thereof.

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

R, is a 4-pyridyl radical substituted in the 2-position with respect to the pyridine nitrogen
by chlorine, cyano, carboxy, carbamoyl, hydroxy, amino, N-propyl-a.mino, N,N-dimethyl-
amino or by N-butyl-amino, and |

R, is chlorine, mifluoromethyl, carboxy or lower alkoxycarbonyl,

or a salt thereof.

6. A compound according to claim 1 of formulal ora pharmaceutically acceptable salt of
such a compound having at least one salt-forming group, selected from
N-(3-chloro-phenyl)-4-(2-chloro-4-pyridyl)-2-pyrimidineamine,
N-(3-trifluoromethyl-phenyl)-4-(2-chloro-4-pyridyl)-2-pyrimidineamine,
N-(3-trifluoromethyl-phenyl)-4-(2-cyano-4-pyridyl)-2-pyrimidineamine,
N-(3-trifluoromethyl-phenyl)-4-(2-carboxy-4-pyridyl)-2-pyrimidineamine,
N-(3—chloro—phcnyl)—4-(2-cyaho—4-pyﬁdyl)-2-pyrirnidineaminc,

" N-(3-chloro-phenyl)-4-(2-carboxy-4-pyridyl)-2-pyrimidineamine,
N-(3-chloro-phenyl)-4-(2-carbamoyl-4-pyridyl)-2-pyrimidineamine,
N-(3-trifluoromethyl-phenyl)-4-(2-carbamoyl-4-pyridyl)-2-pyrimidineamine,
N-(3-chloro-phenyl)-4-(2-n-propylamino-4-pyridyl)-2-pyrimidinsamine,
N-(3-chloro-phenyl)-4-(2-amino-4-pyridyl)-2-pyrimidineamine,
N-(3-chloro-phenyl)-4-(2-hydroxy-4-pyridyl)-2-pyrimidineamine,
N-(3-chloro-phenyl)-4-(2-methoxy-4-pyridyl)-2-pyrimidineamine,
N—(3-chloro-phenyl)-4-(2-dimethylamino-4-pyridyl)-2-pyrimidineaminc,

' N—[3-ethoxycarbonyl-phenyl]-4-(2-chloro-4-pyridyl)-2—_py1_'imidincaminc,
N-[3-isopropoxycarbonyl-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine,
N-[3-carboxy-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and

* [ L | S *




4- pyri d/rt):,z pyrlm Gk ne na NepisshebliaiBia@Replceihe form of a yel | ow powder
mp. 24b-247; - " 127 !err]m et hyI acetate = 1:1). Exanple
(0. 293 mml) Df ‘ ﬂ“ln mmt
u@ DrshyEspheny ) ‘ T"}'S @’Egg (A8 @Eﬁ@e nne are
in

-
8: 100 phyi
4n10frrehno| 11n10fhydro n peRE 0.32 m

N(3-trif

suspendeéd ey
of 1-hexerdé™and 22 ngy of bodi um carbonate3are added and the reactlon

m xturefis. stirred far 16thours at RT. The product is isolated by
filtration and washed (nethanol/water) to give

N-(3-trifluoronet hyI phenyl) - 4- (2- car banoyl - 4- pyri dyl)-2-pyri- m di neam ne;

mp. 240-2 e[aF )] he%@?d M(ﬁrlrff’t'y'? Eé%gﬁdﬁ]_z_mm%eanal ogous to

t hat descri e’con
and from the pharmaccuuca.lly acceptable salts of such compounds having at least one

i
i
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salt-forming group.

7. A compound of formula I according to any one of claims 1 to 6 or a pharmaceutically
acceptable salt of such a compound having at least one salt-forming group for use ina
method for the therapeutic reatment of the human or animal body.

8. A pharmaceutical composition comprising a compound of formula I according to any
one of claims 1 to 6 or a pharmaceutically acceptable salt of such a compound having at
least one salt-forming group together with a pharmaceutical carrier.

9. A pharmaceutical composition for the treatrent of tumours in warm-blooded animals
inéluding humans, comprising a dose effective against tumours of a compound of
formula I according to any one of claims 1 to 6 or a pharmaceutically acceptable salt of
such a compound having at least one salt-forming group together with a pharmaceutical
carrier.

10. The use of a compound of formula I according to any one of claims 1 to 6 orof a
pharmaceutically acceptable salt of such a compound having at least one salt-forming

. group in the preparation of a pharmaceutical composition for use in the chemotherapy of
tumours.

11. The use of a compound of formula I according to any one of claims 1 to 6 or of a
- pharmaceutically acceptable salt of such a compound having at least one salt-forming
group in the chemotherapy of tumours.

12. A method of treating a warm-blooded animal including a human, which comprises
administering to such a warm-blooded animal suffering from a tumour disease a dose
effective against tumours of a compound of formula I accordirig to any one of claims 1 to
6 or of 2 pharmaceutically acceptable salt of such a compound having at least one salt-
forming group. |

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

R0 O

formula [
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reactions, known per se, of the products, the foI | owi ng conpounds are

prepa 29
N ( 3- hﬂgﬂﬁ‘nﬁ 3 "?Isﬂ-‘-GZ n- propyl ani no- 4- pyr| dyl')-2=pyrinm di neani ne,
hiforo- phenyl -2 -

N ( 3-
N- ( 3- ¢hlf ors phem 4
hi orcgf-;pheny??s-4-

D F=Freh- Ie 10:

. "Nt (3-chl oro- phenyl ) -4-(2-chl or o- 4- pyridyl) 2 pyri -
am ne (see Exanplg 1), 5.3 m of 1, 3-propanediol and 3.0 ﬁm5$¢a}hsBamR.lmx
dimethyl - Tormamidé are stirred for 43 hours at 105[err]. After
concentration and repeated chrgnmat\ graphy (nethylene chlorlde
98:2) N-(3-chloro-phgnyl)-4-(2 m no- 4-pyridyl)-2-p I neam

- V5. 326 (h{err]+kb Exaggle 11 14. 5_g
phenyl -guani dine nitrate 3 g (53.7

is obtained; mp. 176 17 err}

(53.7 mol ) of 3-etho onyI '

nmol ) of 3-di net hyl a no NChl oro- 4-pyri dyl ) - 2- propen-1-one and 2.4 g
(60 mol ) of sodium dro de aqe stirred in 150 m of isobutanol for 14
hours at 110[err].

D

wherein
R, is a substituted cyclic radical, the cyclic radical being bonded to a ring carbon atom in

. each case and being selected from phenyl, pyridyl, pyrazinyl, thiazolyl, pyrimidinyl,
pyridazinyl and imidazolyl, and the substituents of the above-mentioned cyclic radical
being selected from one or more of the groups halogen, cyano, carbamoyl, -C(=0)-OR3, |
-C(=0)-Ry, -SO,-N(R5)-Rg, -N(R7)-Rg, -ORy and fluorine-substituted lower alkyl, wherein
R3. Ry, Rs, Rg, Ry, Rg and Ry are each independently of the others hydrogen or lower alkyl
that is unsubstituted or substituted by mono- or di-lower alkylamino; and
R, is selected from halogen, cyano, carbamdyl. -C(=0)-0OR;y, -C(=0)-Ry;,
-SO-NR;12)-R;3, -NR14)-R;5, -OR; 4 and fluorine-substituted lower alkyl, wherein
Rjo Ry Rias Rys. Ry, Ry5 and Ry are each independently of the others hydrogen or
lower alkyl that is unsubstituted or substituted by mono- or di-lower alkylamino,
or of a salt of such a compound having at least one salt-forming group, wherein

a)a compouﬁd of formula II

R,-C(=0)-CH=CH-N(R;7)-R;3 o 1,
wherein R, and R, are each independently of the other lower alky! 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 I

NG - (o),

NH, H
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After cocﬁ?‘n ,Q”Ff‘d*'aﬁhbng {V CghlsSheﬁtHasBc@liepllﬁe
crystalf i si-Ag{teira- ..hycrof M

N[ 3-et ho&ycar bonyl - ph nyl] yridyl T'i'S kb 'M&BEENr ne is
obt ai neld; | nOS. AUGIWEE0,| HAB-MS: 355 (Merr]+H) . Exanpl, EPRACED
N-[ 3-i sjopr opoxycar bonyI; phenyl ] - 4- (2- chl-B4o- 4- pyri dyl ) - Z-pyrrmdrmeam ne is
i sol atdd as a secondary product of Exanple 11; mp. 130-131, FAB-Ms: 383
(M err]teH) =28-_Exanple 13: 9.4 g (26.5 mmol ) of

N- [ 3- et hoxycar bonyl - phenyl] 4- (2 chI oroO 4-pyridyl)- 2-pyrimdineanm ne (see

Exanpl e 11 an|
r ef Fﬁx in ?618&%0 L%f anoPaP our ﬁiésr; coottl F‘ﬁg‘:‘?‘gﬁ Gﬂétﬁg reagl on
m xture is vigh diefereaptionQf meqgusaidien sr@ua@aaaczmgtm@eﬂ@a@tqnohﬂaz fgegessazy,

i sol at ed by hidibdtéd form, or with a salt of such a compound, and any protectmg groups present
are removed, or

et hanol each time and

b) for the préparation of a compound of formula I wherein R; is pyridyl, pyrazinyl,

thiazolyl, pyrimidinyl, pyridazinyl or imidazolyl, each of which is substituted by a radical

of the formula -N(R,)-Rg, and R, has any one of the above-mentioned meanings, a

compound of formula I wherein R, is pyridyl, pyrazinyl, thiazolyl, pyrimidinyl, pyri-

dazinyl or imidazolyl, each of which is substituted by a leaving group, is reacted with an
- amine of formula '

HN(R,)Rg - av),

wherein the substituents are as defined above, functional groups present in a compound of
formula IV, with the exception of the amino group participating in the reaction, being, if
necessary, in protected form, and any protecting groups present are removed, or

c) for the preparation of a compound of formula I wherein R, is any one of the above-
mentioned cyclic radicals substituted by carbamoyl or by a radical of the formula
-C(=0)-OR;3, wherein R5 is hydrogen, and R, has any one of the above-mentioned
meanings, a compound of formula I wherein R, is any one of the above-mentioned cyclic
radicals substituted by cyano is hydrolysed, or

d) for the preparation of a compound of formula I wherein R, is a pyridyl radical substit-
uted by cyano or by -ORy, wherein Ry is hydrogen or lower alkyl, and R, has any one of
the above-mentioned meanings, in an N-oxido-pyridyl compound of formula VII

Ray Re
N (V1)
/ \>_N
—N H

whe_rein Ry is N;oxido-pyx-idyl bonded to a ring carbon atom and R, has any one of the
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~tion. Afler drying.at .50[Lerr] under HV, |enon-yellow crystals of

N-[ 3-caj baxy’,_:phggnyt]\—‘tiv'(Z» chl oro-4-pyridyl) - [al ne are )
obt ai ned; rArp:- -267=268;: FAB- MS: 327 (M err] +HH HEPT ¢IAS4BER\RI ogously to
Exanpl e 1et el e, |,,$ "Q ned from 100 ng (O. 312 nvol RERVACED

N- [ 3- chlf ot o-phetiA JieeR (!z Ehi or 0- 4- pyr i dylq9g 2- .
mrol ) off h-.1-hutylam.ne
N-[ 3-chlioro- phenyl ] -4-[2-{n-1-butyl am no) - 4-pyridyl]-2-pyrinidine- anine;
m p. 153-2-58;—FAB-M5— 354 (I\/[err] +H). Exanpl e 15: Tabl ets each conpri si ng
20 ng of active ingredjent r one, of the [of0) nds of fo

descri bed ,a,bog(ma@gedlmgapmgﬁ, g‘ﬁ%&ow BIForH F meoﬁg%won in
cust omary rp§uleig le@Pinp @sédp i femevdd from itigmeRkceletby nucleophlhc substitution @0they
wheat star C h tho-position with respect to the pyn%yl rrgogen using a nucleophile that introduces

hydroxy, cyano or unsubstituted or halogen-substituted lower alkoxy, or

d3nl (29.9

e) for the preparation of a compound of formula I wherein R, is a pyridy] radical substit-
uted by chlorine and R, has any one of the above-mentioned meanings, an N-oxido-
pyridyl compound of formula VIO

i N
/ \
B

wherein R, is N-oxido-pyridyl bonded to a ring carbon atom and R, has any one of the
above-mentioned meanings, is reacted with a reagent that introduces chlorine in the
ortho-position with respect to the N-oxido group,

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

-
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| act ose 50 mg col | oi dal silica

5 ng talc 9 Ny 15y TvbiEh

1 mg 145 g p}&ri ftouEElng active ingredient o BEE prtion of

t he wheat H?'W“ %’M lfact ose and with theé_col IBEMCE@ lical and the
m xture isforcedthrou ha5|eve A furt3éer portion o E—he starch is
made into f pab tii fes the amount of water on a water bath, and the
powder m x§ uy e is kneaded wilt h the paste until a slightly plastic mass has

been forred. “The plastic mas
mm nmesh si'ke.and.dried —and-
si eve again. The renai nder o

S is pressed through a sieve of approximtely 3

the resulting dry granules are forced through a
f the wheat starch, the talc and the magnesi um

stearate are adm xed and the m xture is

Pharmacologically active pyrimidineamine derivag‘ves and processes for the preparation
thereof

Abstract

Described are N-phenyl-2-pyrimidineamine derivatives of formula I

Re
N
\
i

wherein

R, is a substituted cyclic radical, the cyclic radical being bonded to a ring carbon atom in
each case and being selected from phenyl, pyridyl, pyrazinyl, thiazolyl, pyrimidinyl, -
pyridazinyl and imidazolyl, and the substituents of the above-mentioned cyclic radical
being selected from one or more of the groups halogen, cyano, carbamoyl, -C(=0)-OR3,
-C(=0)-Ry, -SO5-N(Rs)-Rg, -N(R7)-Rg, -OR, and fluorine-substituted lower alkyl, wherein
Rs, Ry, Rs, Rg, Ry, Rg and Ry are each independently of the others hydrogen or lower alkyl
that is unsubstituted or substituted by mono- or di-lower alkylamino; and

R, is selected from halogen, cyano, carbamoyl, -C(=0)-OR g, -C(=0)-R;,
-S0,-N(R;2)-R;3, -N(R 14)-Ry5, -OR; ¢ and fluorine-substituted lower alkyl, wherein

. Ryor Ry1. Ryas Ry, R4, Rys and Ry¢ are each independently of the others hydrogen or

lower alkyl that is unsubstituted or substituted by mono- or di-lower alkylamino. Those
compounds can be used, for example, in the treatment of tumour diseases.
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-29- conpressed to formtablets each wei ghing 145 ng and havi ng a breaki ng

" noteh. Exanpl'e 16: Capsul es each conprising 10. ng of active ingredient, for

exanpl e one of the conpounds of formula |I described in Exanples 1-14, are

prepared in customary manner as follows: Conposition: active ingredient

2500 ng talc 200 ng coltoid il
50 nmg Preparation: The active ingredient3gs intinmately MM 'g c
and t he col |l oi dal :
- 2 1JAN 1998
What is claimed is:
1. An N-phenyl-2-pyrimidineamine derivative of formula I
Rz
N @
-
N\
=N
wherein
R, is a substituted cyclic radical, the cyclic radical being bonded at a ring carbon atom in
each case and being selected from : . pyridyl, pyrazinyl, thiazolyl, pyrimidinyl,

pyridazinyl and imidazolyl, and the substituents of the above-mentioned cyclic radical
being selected from one or more of the groups halogen, cyano, carbamoyl, -C(=0)-ORg,
-C(=0)-Ry, -SO;-N(Rs)-Rg, -N(R7)-Rg, -ORy and fluorine-substituted lower alkyl, wherein
Rs, Ry, Rs, Rg. Ry, Rg and Ry are each independently of the others hydrogen or lower alkyl
that is unsubstituted or substituted by mono- or di-lower alkylamino; and

R, is selected from halogen, cyano, carbamoyl, -C(=0)-OR g, -C(=0)-Ry;,
-SO,-NR;2)-Ry3, -NR4)-Rs, -OR;¢ and fluorine-substituted lower alkyl, wherein

Rig. Ryt Ri2, Rys. Ryg, Rys and R4 are each independently of the others hydrogen or
lower alkyl that is unsubstituted or substituted by mono- or di-lower alkylamino,

or a salt of such a compound having at least one salt-forming group.

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

R, is substituted pyridyl bondedat a ring carbon atom, the substituents of the above-
mentioned pyridyl radical being selected from halogen, cyano, carbamoyl, -C(—O)-OR;.
-N(R7)-Rg and -ORy, wherein

Rj, Ry, Rgand Ry are each independently of the others hydrogen or lower alkyl and
R, is selected from halogen, -C(=0)-OR;o, wherein

R, is hydrogen or lower alkyl,

and from fluorine-substituted lower alkyl,

or a salt of such a compound having a_tj least one salt-forming group.

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

R O A



silica; and the m xture is. forced through a sieve, of
I nt:roduced in 11-ng portions into hard gelatin capsu
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formula |
' bei ng bonded at a ring carbon atef.in each chsp
from pyridyl, pyrazinyl, thiazolyl, pyrimdinyl, pyf
i m dazol yl ,

is clained is: 1. An N-phenyl -2-pyri m di npaptrre—derrvatTv f

[err] wherein Rlerr] is a substituted cycl|c %hsg@iﬁgg cyclic
se

Jazinyl and
and the substituents of the above-nentiohed cyclic radical

R, is a pyridyl radical substituted by ha.logcn cyano, carboxy, carbamoyl, hydroxy or by
N-lower alkyl-amino, and

R, is halogen or fluorine-substituted lower alkyl,

or a salt thereof. ‘ '

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

R, is a 4-pyridyl radical substituted in the 2-position with respect to the pyridine nirogen
by chlorine, cyano, carboxy, carbamoyl, hydroxy or by N-propyl-amino and

R, is chlorine or trifluoromethyl, -

or a salt thereof.

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

R, is a 4-pyridyl radical substituted in the 2-position with respect to the pyridine nitrogen
by chlorine, cyano, carboxy, carbamoyl, hydroxy, amino, N-propyl-amino, N,N-dimethyl-
amino or by N-butyl-amino, and

R, is chlorine, trifluoromethyl, carboxy or lower alkoxycarbonyl,

or a salt thereof.

6. A compound according to claim 1 of formula I or a pharmaceutically acceptable salt of
such a compound having at least one salt-forming group, selected from
N-(3-chloro-phenyl)-4-(2-chloro-4-pyridyl)-2-pyrimidineamine,
N-(3-tifluoromethyl-phenyl)-4-(2-chloro-4-pyridyl)-2-pyrimidineamine,
N-(3-triflucromethyl-phenyl)-4-(2-cyano-4-pyridyl)-2-pyrimidineamine,
N-(3-ziflucromethyl-phenyl)-4-(2-carboxy-4-pyridyl)-2-pyrimidineamine,
N-(3-chloro-phenyl)-4-(2-cyano-4-pyridyl)-2-pyrimidineamine,
N-(3-chloro-phenyl)-4-(2-carboxy-4-pyridyl)-2-pyrimidineamine,
N-(3-chloro-phenyl)-4-(2-carbamoyl-4-pyridyl)-2-pyrimidineamine,
N-(3-trifluoromethyl-phenyl)-4-(2-carbamoyl-4-pyridyl)-2-pyrimidineamine,
N-(3-chloro-phenyl)-4-(2-n-propylamino-4-pyridyl)-2-pyrimidinsamine,-
N-(3-chloro-phenyl)-4-(2-amino-4-pyridyl)-2-pyrimidineamine,
N-(3-chloro-phenyl)-4-(2-hydroxy-4-pyridyl)-2-pyrimidineamine,
N-(3-chloro-phenyl)-4-(2-methoxy-4-pyridyl)-2-pyrimidineamine,
N-(3-chloro-phenyl)-4-(2-dimethylamino-4-pyridyl)-2-pyrimidineamine,
N-[3-ethoxycarbonyl-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine,
N-[3-isopropoxycarbonyl-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine,

N-[3-carboxy-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimidineamine and
' W O



bei ng.ssel ected from one or. nore of the groups hal.ogel

-(=0- Rerr], -O(=0-Rerr],

SOlerr] - NCRLarr i

-N(R[eLL]R)r-B[,euJ_,.-QLeu] and | frHi® SHEET $HNSSBEEN} ed| |
Rlerr]; err], Rerr], Rerr], {R errggPLRICED ] anfl Rl e
i ndepended Shyet tihs BewReptabadr s hy dr ~of h

-ogeRr-—-ot—tower—atky!
or substif or di-Ilower alkylam no; aéd TR[
hal ogen, imgum |, -C(=0-Rertp2--C(=O0-Rprr],

-SJerr]-

Rl

b RURNROE

I S unsu

-Rlerr], -N(Rlerr])-Rerr], -OR err—am

fluorine-substituted | ower alkyl, wherein Rerr], Rerr], Rerr], Rerr
Rlerr], Rerr] and R err] are each independently of the others hydrogen

Al Kyl am ﬁ%;“'?332“@”?H%‘F'Qik‘j’-iaﬁ?"‘%ﬁg%%%ﬁﬁﬁaﬁﬁﬁﬁéa@ﬁ@%‘?’%‘%?S =iﬂ'_ orn

group. 2. An¢ERpoheBhaEReeuically aecepiahiesalts of s

(RmPQuURds RavaReieRy 8RF |

],

or

ng
S

substi t ut eqalp¥drifig glegpdedat a ring carbon atom the substituents of the
above- nentioned pyridyl radical being selected from hal ogen, cyano,

car banoyl ,

-C(=0)-OR[err], -N(Rerr])-Rerr] and -OR err] wherein

7. A compound of formula I according to any one of claims 1 to 6 or a pharmaceutically
acceptable salt of such a compound having at least one salt-forming group for use in a
method for the therapeutic treatment of the human or animal body.

8. A pharmaceutcal composition comprising a compound of formula I according to any
one of claims 1 to 6 or a pharmaceutically acceptable salt of such a compound having at
least one salt-forming group together with a pharmaceutical carrier. '

9. 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 [ according to any one of claims 1to Gora pharmaceutically acceptable salt of
such a compound having at least one salt-forming group together with a pharmaceutical
carrier.

10. The use of a compound of formula I according to any one of claims 1 to 6 orof a .
pharmaceutically acceptable salt of such a compound having at least one salt-forming
group in the preparation of a pharmaceutical composition for use in the chemotherapy of
turnours.

11. The use of 2 compound of formula I according to any one of claims 1 to 6 orof 2
pharmaceutically acceptable salt of such a compound having at least one salt-forming
group in the chemotherapy of tumours.

12. A method of treating a warm-blooded animal including a human, which comprises
administering to such a warm-blooded animal suffering from a tumour disease a dose
effective against tumours of a compound of formula I according to any one of claims 1 to
6 or of a pharmaceutically acceptable salt of such a compound having at least one salt-
forming group. '

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

* [+ L M 5§ *

formula I



Rlerr],” Rlerr], Rerr] and.Rlerr]_are each independently of the others

hydrogen or Iovver al kyk; and R ef g sueet ﬁASgEENrom halagen
- (=0 - OR[err], wherein Rerr] i Ths e r aIREPLA@EN[EMoS
fluori ne-”l‘mmSieeuHauBeﬁIRé;ﬂmm al kyl _oL_a_s.aEE—gL-su-eh a nPotHh
roup. 3 A conpound accordi ng|tp é
@ ] is a pyridyl ragical substifu ?@y’%ﬁ
|, hydroxy or by | ower al ky} -Bmino, and R2
hal ogen or fluorine-substituted | ower alkyl,

| east one
|, V\/nerel

cyano, carboxy, ﬁ

JEE

i

rhul a

Ry Re
N
-
N\
= H

wherein

R, is a substituted cyclic radical, the cyclic radical being bondedat a ring carbon atom in
each case and being selected from phenyl, pyridyl, pyrazinyl, thiazolyl, pyrimidinyl,

pyridazinyl and imidazolyl, and the substituents of the above-mentioned cyclic radical
being selected from one or more of the groups halogen, cyano, carbamoyl, -C(=0)-OR;,
-C(=0)-Rq, -SO,-N(Rs)-Rg, -N(R7)-Rg, -ORg and fluorine-substituted lower alkyl, wherein
R3, Ry, Rs, Rg, Ry, Rg and Ry are each independently of the others hydrogen or lower alkyl

that is unsubstituted or substituted by mono- or di-lower alkylamino; and
R is selected from halogen, cyano, carbamoyl, -C(=0)-OR,4, -C(=0)-Ry;,

-SO2-N(R{2)-R;3, -N(R4)-R;s, -OR; 4 and fluorine-substituted lower alkyl, wherein
Rjo Ri1s Ryz, Ry3, Ryy, Ry5 and R4 are each independently of the others hydrogen or
lower alkyl that is unsubstituted or substituted by mono- or di-lower alkylamino,

or of a salt of such a compound having at least one salt-forming group, wherein

a) a compound of formula I

R,-C(=0)-CH=CH-N(R;7)-R g | @,

wherein R,; and R,g are each independeatly 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

Re
N )

NH, H
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or a salt thereof. 4. A conpound_according to clai m jfmof—fornu MEr ei n
Rlerr] Is a—d-pyridyl—radical sTRRIg BHEETIHAS BEEN p-pl PLACERENT SHEREE: t o
t he pyri d| ne m t ro r&l ori cy@gpu\cggr oxy r bamoyl, hydroxy pr by
N- propy! - °‘?s chlori-re—o¢ t....uururre hyl quer@ngt _

t her eof . ordlngto claim1 of formufall,” wherei'n R Erf]
a4pyr|dyl tuted in the 23po0sition w {hlespee +—o—the

pyri di ne nltrogen by chlorine, cyano, carboxy, car ba yl, m ho,

N- propyl -am no, N, N-dinethyl- amno or by N butyl- )
chl ori ne, trifluoronethyl carboxy or | ower alkoxycarbonyl or a salt

t her eof . ﬂ%&fﬂ[b@ 'tﬂai’bxr&x fesb i BrpoRhd 8f formula

phar maceut | céﬁ cce tabl e sa ?g{uhﬁl E’SB &3l dmipo ormula I,
with the excepuon 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, is pyridyl, pyrazinyl,
thiazolyl, pyrimidinyl, pyridazinyl or imidazolyl, each of which is substituted by a radical
of the formula -N(R;)-Rg, and R, has any one of the above-mentioned meanings, a
compound of formula I wherein R, is pyridyl, pyrazinyl, thiazolyl, pyrimidinyl, pyri-
dazinyl or imidazolyl, each of which is subsututed by a leaving group, is reacted with an
amine of formula

| HN(R‘;)Rs ’ av),

wherein the substituents are as defined above, functional groups present in a compound of
formula IV, with the exception of the amino group participating in the reaction, being, if
necessary, in protected form, and any protecting groups present are removed, or

c) for the preparation of a compound of formula I wherein R; is any one of the above-
mentioned cyclic radicals substituted by carbamoyl or by a radical of the formula '
-C(=0)-OR3, wherein R; is hydrogen, and R, has any one of the above-mentioned
meanings, a compound of formula I wherein R; is any one of the above-mentioned cyclic
radicals substituted by cyano is hydrolysed, or

d) for the preparation of a compound of formula I wherein R; is a pyridyl radical substit-
uted by cyano or by -ORg, wherein Ry is hydrogen or lower alkyl, and R, has any one of
the above-mentioned meanings, in an N-oxido-pyridyl compound of formula VI

Ra
N (vIm,
-
) \
=N
wherein R, is N;oxido-pyridyl bondedat-a ring carbon atom and R, has any one of the

* [ L M S *




such a conpound *havi ng at .| east one sal t' form ng group, selected from

N-(3-chlaro--phenyl ) -4-(2-chl or &7 15 di nea
I\I-%Strlfluoronethl-_(henyl) 4- ﬁﬂg HEEY ' BEN .

N-(3-trif WQI) 4-(2 cy yridyll) - 2- DY m ne,
N-(3-trifl yI) 4-( 2- carboxy4pyr|dyl)- - pyr tp@ggln,
N- (3-chl or : cyano 4-pyridyl)z2-pyrim di nga rz[inﬂ‘

N- (3-chl oro- phenyl) 4 (2-car boxy-4-pyri d ﬁ - 2-pyri m dilngani ne,

N- (3-chl or o- phenyl) - 4- ( 2- car banoyl - 4- pyri dyI) 2- pyri midi neam ne,
N-(3-trifluoronethyl-phenyl)-4-(2-carbanoyl - 4-pyridyl)

E yridyl)-2

- 2--py+-nTdi eam ne,

N- ( 3- chl or o- phenyl -4- (2 n- propyl am no-4-pyridyl)-2-pyrim di neam ne,
N- (3- chl or @b wvemn @e@mgrm the Nrprideyarpupispnyertad intmiearing group and the

N- ( 3- chl or gaspltay M.Eifé?ﬂ‘d’veﬁ Eafﬁ thbte@ule 'dﬁbﬁbbﬂm@s%snmnon in the

N (3-chl oro heny]

t -2-p
-posu)on wi resrrgect (t)ox pyndyl mg'ogen usmo a. nuc leo;ﬁ%fn that introduces

hydroxy. cyano or unsubstituted or halogen-substituted lower alkoxy, or

e) for the preparation of a compound of formula I wherein R, is a pyridyl radical substit-
uted by chlorine and R, has any one of the above-mentioned meanings, an N-oxido-
pyridyl compound of formula VII '

Ray .
/\
L

wherein R,; is N-oxido-pyridyl bondedat-a ring carbon atom and R, has any one of the
above-mentioned meanings, is reacted with a reagent that introduces chlorine in the
ortho-position with respect to the N-oxido group,

and, if desired, a compound of formula I obtainable in accordance with any one of
Processes a-e is converted into its salt, or an obtzunable salt of a compound of formula Iis
converted into the free compound.
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N-(3- cHl or o- phenyl) 4- (2-di. rret hyl Al noedapyud—eydy - 2- pyri ni di neam ne,—
N[ 3- 6t hoxychr bonyl - peny| | -4 { TS GHEBT RAGYBEEN] )" T
N-[ 3-1 sopropoxycar bonyl phenyl]-4 (2REm_A():ED 4- pyf i dy Vam —Regmine,
N-[ 3- car boxy- phenyl ] - 4- (2- chl ofe—4—pytTdyt)y=2=pyT i m di heani ne and -1 32 -
N-[ 3-chl oro-phenyl ]-4-[2-(n- 1 -butylam no)-4-pyridy}] Q‘b;lANm nefnj ne,
and fromthe pharnmaceutically acceptable3galts of sugh}conpounds hayv at
| east one salt-forning group. 7. A conpound of fornujfat—acctording to hny

one of clains 1 to 6 or a pharnaceutically acceptabl ¢ salt of suc
conmpound having at |east one salt-formng group for uSe in a

Pharmacologically active pyrimidineamine derivatives and processes for the preparation
thereof '

Abstract

Described are N—phenyl-z-pyﬁmid.ineamine derivatives of formula I

Rz
N ' 6))
- '
N\
==N

wherein

R, is a substituted cyclic radical, the cyclic radical being bondedat.a ring carbon atom in
each case and being selected from . pyridyl, pyrazinyl, thiazolyl, pyrimidinyl,-

pyridazinyl and imidazolyl, and the substituents of the above-mentioned cyclic radical
being selected from one or more of the groups halogen, cyano, carbamoyl, -C(=0)-OR3,
-C(=0)-Ry, -SO2-N(R5)-R, -N(R7)-Rg, -OR and fluorine-substituted lower alkyl, wherein
Rs, Ry, Rs, R4, Ry, Rg and Ry are each independently of the others hydrogen or lower alkyl
that is unsubstituted or substituted by mono- or di-lower alkylamino; and

R, is selected from halogen, cyano, carbamoyl, -C(=0)-OR 4, -C(=0)-R;;,
-SO2-N(R;)-R;3, -NR 1 4)-Rs, -OR; ¢ and fluorine-substituted lower alkyl, wherein

Ryo. Ryg. Ry, Rys. Ryg, Rys and Ry are each independently of the others hydrogen or
lower alky! that is unsubstituted or substituted by mono- or di-lower alkylamino. Those
compounds can be used, for example, in the treatment of tumour diseases.

e
heet Has Been Replaced:
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phar maceuti cal conposition conprising a conpound of

any -one of clains 1 to 6 or a pharnmaceutically acce
compound having at | east one salt-formng group toge

pharmaceutical carrier. 9. A pharmaceutical conposi
of tumours in warm bl ooded ani mals includiag_humansf
effective against tunours of a conpound of formula
of clains 1 to 6 or a pharnaceutically acceptable s
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having at |east one salt-formng group together with a phar maceut i cal

charme 1 to WEeRS R AU T ouble el B B

ordin y one of
BYY 0 %?:%ga conmpound

havi ng at | wxdtfmm@hcspﬂmunca@y gcqnppiblmsaﬂds@fpuekpmmpmmds baviag at lcast one
phar mceutlcﬁt_ﬁm&ségﬁﬁn for use in the chenot herapy of tunours.

7. A compound of formula I according to any one-of claims 1 o6 ora pharmaceutically

acceptable salt of such a compound having at least one salt-forming group foruseina
method for the therapeutic treatment of the human or animal body.

8. A pharmaceudcal composidon comprising a compound of formula I according to any

one of claims 1 to 6 or a pharmaceutically acceptable salt of such a compound having at
least one salt-forming group together with a pharmaceutical carrier.

9. 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 6 or a pharmaceutically acceptable salt of
‘sucha compound ha.vmg at least one salt-forming group together with a pharmaceutical

- carrier.

10. The use of a compound of formula I according to any one of claims 1 to Gorofa .
pharmaceutically acceptable salt of such a compound having at least one salt-forming
group in the preparation of a pharmaceutical composition for use in the chemotherapy of

tumnours.

11. The use of 2 compound of formula I according to any one of claims 1to §orof a
pharmaceutically acceptable salt of such a compound having at least one salt-forming

group in the chemotherapy of tumours.

12. A process for the preparadon of an N-phcnjl-z-pyrimidincamine derivative of

formula [

L O

Al o{¥3s
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11. The use of a conpound of forrmula | according to any one of claims 1to
6 or of a pharmaceutically acceptable salt of such a conpound having at
| east one salt-formng group in the chenotherapy of tunours. 12. A process

for the preparation of an N-phenyl-2-pyrim di neam ne deri vgr?\)g‘h
G BT

I -33 - [err] wherein Rlerr] is a substituted cyclic rea LV
radi cal being bondedat a ring carbon atomin each case ang | ?a‘rﬁ‘g‘??am-
from pyridyl, pyrazinyl, thiazolyl, pyﬁ m di,nyl, 222 sl 44 SEP 1999
R Rz _
N ey
¢
wherein
R, is a substituted cyclic radical, the cyclic radical being bondedat a ring carbon atom in
each case and being selected from pyridyl, pyrazinyl, thiazolyl, pyrimidinyl,

'pyndannyl and umdazolyl and the substituents of the above-mentioned cyclic radical
being selected from one or more of the groups halogen, cyano, carbamoyl, -C(=0)-OR;,
-C(=O)-'R.._. -S0;-NRg)-R¢, -N(R7)-Rg, -ORg and flucrine-substituted lower alkyl, wherein
R3, Ry, Rs, R, Ry, Rg and Ry are each independently of the others hydrogen or lower alkyl

: tha: is unsubstituted or substiruted by mono- or di-lower alkylamino; and

R; is selected from halogen, cyano, carbamoyl -C(=0)-CR . -C(=0)-R;.
~S02-NR12)-Ry3, -NR;1)-Rys, -OR, 4 and fluorine-substituted lower alkyl, wherein

Rior R11s Riz, Ry3. Ry, Ry5 and Ry are each mdependendy of the others hydrogen or
lower alkyl that is unsubstituted or substituted by mono- or di-lower alkylamino,

or of a salt of such a compound having at least one salt-forming group, wherein

2) a compound of formula IT
R,-C(=0)-CH=CH-N®Ry7)-Ry5 @,

wherein R;; and R, are each independently of the other lower alkyl and Rl 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, ora sa.lt of such
a compound is reacted wzth a compound of formula III

o
N iy
Vi | '
NH, M S
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pyri.dazinyl and inmdazolyl, and the substituents of
cyclic radical being selected fromone or nore of t
cyano, carbanoyl. -C(=0O-OR[err], -C(=O-Rerr],

-Sgerr]-NRerr])-Rerr], NNR(Rlerr])-R err] OQ[er

fluorine-substituted | owner al kyl, wherein Rlerr], Rert}s: R[_e_r:r]»]ﬁ%gpr

Rlerr], Rerr] and Rerr] are each I ndependent |y of
| over " al kyl that is unsubstituted or sufpgtituted by
al kylam no; and R err] is selected from hal ogen, cy

-C(=0-Rerr]; -C(=O0-Rerr], -Sgerr]-N(Rerr])-Rerr],

-N(R[err])- R[err] -ORerr] andfluorlne substitute
err r
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formul a | err] ereln Rlerr] and are eac
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b) for the preparation of a compound of formula I wherein R,

t he above-nenti oned

e O P RIPLACEMENT SHEET

r] and

t he of hdr g rogen or
nono- of d%~+1wwﬁ;——____.
ano, carhanoyl ,

d | ower al kyl, wherein

. ; 3
\e cJuing OSI’EISU Bh% |Et[ut ed
G$3¢§°§a‘l’°(m&>f‘f B8FEFSEY,

PrSkuiy grougdprestitd of

|ndependen ly of the

is pyridyl, pyrazinyl,

thiazolyl, pyrimidinyl, pyridazinyl or imidazolyl, each of which is substituted by a radical
of the formula -N(R;)-Rg, and R, has any one of the above-meationed meanings, a
compound of formula I wherein R, is pyridyl, pyrazinyl, thiazolyl, pyrimidinyl, pyri-
dazinyl or imidazolyl, each of which is substituted by a leaving group, is reacted with an

amine of formula

HNR)Rg

a,

wherein the substitents are as defined above, functional groups present in a compound of
formula IV, with the exception of the amino group participating in the reaction, being, if

necessary in protected form, and any protecnnc groups present are removed, or

¢) for r.he prepara:ion ofa compound of formula I wherein R, is any one of the above-
meationed cyclic radicals substituted by carbamoyl or by a radical of the formula
-C(=0)-OR;, wherein R, is hydrogen, and R; has any ope of the above-mentioned

meanings, a compound of formula I wherein R, is any one of
radicals substituted by cyano is hydrolysed, or

d) for the preparation of 2 compound of formula I wherein R

the above-meationed cyclic

is a pyridyl radical substit-

" uted by cyano or by -OR,, wherein Ry is hydrogen or lower alkyl, and R, has any one of

the above-mentioned meanings, in an N-oxido-pyridyl compound of formula VII
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wherein Ry, is N'—oxido-pyridyl bondedat-a ring carbon atom and R; has any one of the
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ab;ové,' functional groups present in a conpound of forrmula Il, with the

exception of the groups participating in the reaction, bei ng i f_npnece
in protected form or a salt of such a conmpound is reaRg ‘

of formula Ill [err] - -34. - wherein Rlerr] is as def}|ide

functional groups present in a conpound of forrmula Il i th th%g ept i
of the guanidino group participating in the reaction, sshr
in protected form or with a salt of -such a eonpound, Jhg

groups present are renoved, or b) for riRe “pr epar ati on f"

formula I wherein Rerr] is pyridyl, pyrazinyl,

-,abovg-menr.ioned meanings, the N-oxido group is converted into a leaving group and the
résulting leaving group is removed from the molecule by nucleophilic substitution in the
ortho-position with respect to the pyridyl nitrogen using a nucleophile that introduces
hydroxy, cyano or unsubstituted or halogen-substituted lower alkoxy, or

e) for the preparation of a compound of t‘ofmula I wherein R, is a pyridyl radical substit-
uted by chlorine and R, has any one of the above-mentioned meanings, an N-oxido-
pyridyl compound of formula VIII

N
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wherein Ry, is N-oxido-pyridyl bondedat-a ring carbon atom and R, has any one of the
above-mentioned meanings, is reacted with a reagent that introduces chlorine in the -
ortho-position with respect to the N-oxido group,

-and, if desired, a compound of formula I obtainable in accordance with any one of -
Processés a-¢ is converted into its salt, or an obtainable salt of a compound of formula I is
converted into the free compound. | '
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Lnyl or imdazolyl, each of which is
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present in a c¢nmpound of formHadlV, with the exception of the am no group
participating in the reaction, being, if necessary, in protected form and
any protecting groups present are renmoved, or c¢) for the preparatlon of a
conmpound of, f I . e R - i 4Hd drbeesadxofioe thenpreparatiord
cyclic rad+es ' y the formul a
-C(=0) - GQ[__l_-g_o_g whereln R[err] |s hydrogen and R2 has any one of the
above- nenti oned neani ngs, a conpound of fornmula | wherein R err] is any one

of the abo—\fﬁe ggg&o%nx%gtgg t%lﬁ-%henym-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.
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The invention relates to N-phenyl-2-pyrimidineamine derivatives of formula I

Rz
N @
.
N
==N

wherein :
Rjisa sqbsﬁmted' cyclic radical, the cyclic radical being bonded _a_t_ a ring carbon atom in
each case and being selected from pyridyl, pyrazinyl, thiazolyl, pyrimidinyl,

pyridazinyl and imidazolyl, and the substituents of the above-mentioned cyclic radical
being selected from one or more of the groups halogen, cyano, carbamoyl, -C(=0)-OR;,
-C(=0)-Ry, -SO5-N(R4)-Rg, -N(R+)-Rg, -ORy and fluorine-substituted lower alkyl, wherein
Rs, Ry, Rs, Rg, Ry, Rg and Ry are each independently of the others hydrogen or lower alkyl
that is unsubstituted or substituted by mono- or di-lower alkylamino; and

R, is selected from halogen, cyano, carbamoyl, -C(=0)-ORq, -C(=0)-Ry;,
-SO,-N(R2)-R;3, -NR14)-R s, -OR 6 and fluorine-substituted lower alkyl, wherein

Ryo. Ry, Rya, Rys, Ry, Ry and R4 are each independently of the others hydrogen or
lower alky! that is unsubstituted or substituted by mono- or di-lower alkylamino,

and to salts of such compounds having at least one salt-forming group.

A substituted cyclic radical Ry, such as, for example, a substituted phenyl radical R;, can
have several substituents, but especially not more than 3 and, especially in the case of
relatively large substituents, preferably only one substituent, which substituents are
principally in the para- (or 4-position) and/or preferably meta-position (or 3-position) with
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_ substituent, which is/are especially in the para-position and/or preferably

meta-position with respect to the bonding site of the cyclic radical R;.

Pyridyl bonded ata ring carbon atom is 2- or preferably 4- or 3-pyridyl, especially
4-pyridyl. In 2 mono-substituted pyridyl radical R, the substituent is preferably in the
ar:_iw—position with respect to the pyridine nitrogen.

Halogén in a radical R; is preferably chlorine or fluorine.

- Halogen-substituted phenyl R, is preferably 2-, 3- or 4-chloro-phenyl, 2.4, 3,4-or2,5-
dichloro-phenyl or 2,3,4-trichloro-phenyl. |

Fluorine-substituted lower alkyl R, is lower alkyl that carries at least one, but preferably
several, fluorine substituents, especially 1,1,2,2-tetrafluoro-ethyl or more especially tri-
flucromethyL '

| Mono— or di-lower alkylamino is, for example, methjdamino or dimethylamino.

Within the scope of this text, the term "lower" denotes radicals having up to and including
7, preferably up to and including 4, carbon atoms.

Unless otherwise indicated in the context concerned, lower alkyl is preferably methyl or
ethyl. -

Rj and Ry are preferably hydrogen. Ry is preferably lower alkyl, such as especially
n-propyl. Ry is preferably hydrogen or methyl.

Salt-forming groups in a compound of formula I are groups or radicals having basic or
acidic properties. Compounds having at least one basic group or at least one basic radical,
for example 2 mono-lower alkylamino group, a pyrazinyl radical or a pyridyl radical, 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
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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 Ul 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 patieats, such as tumour necrosis factor, interleukin-§ etc., or with chemical induc-
tors, such as phorbol diesters, for example 13-O-acetyl-iz-Qn-&mdecmoyl-phomol, 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 U1 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/htre for example at
0.03 umollitre,

Preferred are compounds of formula I wherein
R, is substituted pyridyl bongled at a ring carbon atom, the substituents of the above-
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tration, stoichiometric ratios, and the selection of suitable catalysts, solvents, temperature
conditions and/or pressure conditions.

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 g;rocess 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 present invenﬁon relates also to novel starting materials and/or intermediates and to

' .p-rocesses 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 compounds of tﬁe formula I can be used in 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

. 6ompound of formula I'or of a pharmaceutically acceptébie salt thereof. The compounds of

formula I or pharmaceutically acceptable salt thereof can also be used in the inhibition of

protein kinase C in warm-blooded animals or in the preparation of pharmacéutical
compositions for use in the therapéutic treatment of the human or animal body. Depending
on the species, age, individual condition, mode of administration and the particular 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 approximately 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
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 .lacnose. dextrose, sucrose, mannitol,
socbitol, 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.
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Pharmacologically active pvrimidineamine derivatives and procasses for the preparation

thereof
Abstract

Described are N-phenyl-2-pyrimidineamine derivatives of formula I

R, Ry
N @
/ \>_ N
=N H
wherein -
R, is a substituted cyclic.radical, the cyclic radical being bonded at-a ring carbon atom in
.each case and being selected from:  * pyridyl, pyrazinyl, thiazolyl, pyrimidinyl,

pyridazinyl and imidazolyl, and the substitueats of the above-mentioned cyclic radical
being selected from one or more of the groups halogen, cyano, carbamoyl, -C(=0)-ORs,
-C(=0)-Ry, -SO-N(Rs)-Rg, -N(R)-Rg, -ORg and fluorine-substituted lower alkyl, wherein
R3, Re. Rg, Rg, Ry, Rg and Ry are each independently of the others hydrogen or lower alkyl
that is unsubstimted or substituted by mono- or di-lower alkylamino; and

R, is selected from halogen, cyano, carbamoyl, -C(=0)-0OR;q, -C(=0)-R;;,
-SONR2)>-Ry3, -NR,)-R s, -OR¢ and flucrine-substituted lower alkyl, wherein

Rio. Ry1. Ryas Ry3. Ry, Rys and Ry ¢ are each independently of the others hydrogen or
lower alkyl that is unsubstituted or substituted by mono- or di-lower alkylamino. Those
compounds can be used, for example, in the treatment of tumour diseases.



