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t her eof The invention relates to N-phenyl-2-pyrimdi ne-am ne derivati

- to processes for the preparation thereof, to nedicanents conprising th
conmpounds, ‘and to the use thereof in the preparation of pharnaceutical
cofposi tions for the therapeutlc treat ment of warm bl ooded ani mal s. The
i myention relates to N-phenyl-2-pyrim dine-amne derivatives of fornula |
[eTr] o wherein Rlerr] is 4-pytazinyl, 1-nethyl-1H pyrrolyl,
ani no-~ or am no- | ower al kyl -substituted - phenyl wherein the am no
group in each case is free, alkylated or acylated, 1H i ndol yl or
1H i m dazolyl bonded at a five-nenbered ring carbon atom or
unsubstituted or lower alkyl-substituted pyridyl bopded4@ a ring carbon
atom and . : _

Pyrimidine derivatives and processes for the gregafatibn thereof

The invention relates to N-phenyl-z-pyrimidine-amine'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 therapeutw treatment of
warm-blooded ammals " '

The invention relates to N-phenyl-z-pyrimidine-amihe derivatives of formula I

R, Rg— - - | |
N | | M,
L
— H _- |
B R3 | . '

R, is4-pyrazinyl, I-metliyl-lH-pyrrolYI, amino- or amino-lower alkyl-substituted
phenyl wherein the amino group in each case is free, alkylated or acylated,
1H-indolyl or 1H-imidazolyl bonded at a five-membered ring carbon atom, or

- unsubstituted or lower alkyl-substituted pyridyl bonded at a ring carbon atom and
unsubstituted or substituted at the nitrogen atom by oxygen, '

R, and R, are each independently of the other hydrogen or lower alkyl,

one or two of the radicals Ry, Rs, Rg, R; and Ry are each nitro, fluoro-substituted lower
alkoxy or a radical of formula II

wherein

“N(Rg)-C(=X)-(V)sRy0 | - ),

wherein

Ry is hydrogen or lower alkyl,
X  is oxo, thio, imino, N-lower alkyl-imino, hydroximino or O-lower alkyl-hydrox-



MRstbstituted or substituted at the nitrogen atom by oxygen, R err] and

Rl err] are each independently of the other hydrogen or |ower alkyl, one or
two of the radicals Rlerr], Rerr], Rerr], Rerr] and Rerr] are each
nitro;, fluoro-substituted |ower al koxy or a radical of formula II
-NGRerr])-C(=X)-(Y)[err]-Rerr] - : (rn, wherein
Rlerr]" is hydrogen or lower alkyl, X-2-is oxo, thio, imno, NIower

alfkyl -im no, hydroximno or Ol ower alkyl-hydrox- o

-2 - : imno, Y I s oxygen or the group NH, n is 0 or 1 and
Rlerr] is an aihiimhatic radi cal having at |east.5 carbon atons, or an

aromati c r ong th Afgtic, cycloaliphatic,
cycl oal i phgt i C- a?‘f%eﬁlaqtr ce g]ﬁ)htjerocycl ic or het erocycl i C- al i phatic

radical, anhd tiB@ardm®dni ng radicals R4, R5, R6, R7 and R8 are each
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nmet hyl , free fiphati¢ fadedl,or e?terl fied hydroxy, free, alkylated or acyl ated
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each case is f?lgé&lhyﬁyﬂéklh&%&g ﬁﬁty{i dﬁl£ #éﬁéﬂﬁil b S?H%t? ut e @nﬂgﬁﬁb
desi red posi t i methybfrencstherified Q;',esterlﬁed hydroxy, free, alkylated or acylated amino or
free or esterified carboxy,
and to salts of such compounds having at least one salt-forming group.

1-Methyl-1H-pyrrolyl is preferably 1-methyl-1H-pyrrol-2-yl or 1-methyl-1H-pyrrol-3-yl. |

Amino- or amino-lower alkyl-substituted phenyl R; wherein the amino group in each case
is free, alkylated or acylated is phenyl substituted in any desired position (ortho, meta or
para) wherein an alkylated amino group is preferably mono- or di-lower alkylamino, for
-example dimethylamino, and the lower alkyl moiety of amino-lower alkyl is preferably
linear C,-Cjalkyl, such as especially methyl or ethyl. . | '

.1H-Indoly1 bonded at a carbon atom of the five-membered ring is 1H—1ndol-2-yl or
1H-indol-3-yl. -

Unsubstituted or lower alkyl-substituted pyridyl bonded at a ring carbon atom is lower
alkyl-substituted or preferably unsubstituted 2-, 4- or preferably 3-pyridyl, for example
3-pyridyl, 2-methyl-3-pyridyl or 4-methyl-3-pyridyl. Pyridyl substituted at the nitrogen '
atom by 6'xygen is a radical derived from pyridine N-oxide, i.e. N-oxido-pyridyl.

Fluoro-substituted lower alkoxy is lower alkoxy carrying at least one, but preferably
several, fluoro substituents, especially frifluox_‘omethoxy or 1,1,2,2_-tetraﬂuoro—ethoxy.

When X is oxo, thio, imino, N-lower alkyl-imino, hydroximino or O-lower alkyl-hydrox-
imino, the group C=X is, in the above order, a radical C=0, C=S, C=N-H, C=N-lower
alkyl, C=N-OH or C=N-O-lower alkyl, respectively. X is preferably oxo.



para) wherein an al kylated am no group is preferably nono-- or di-I|ower
al kyl am no, for exanple di nmethylam no, and the |ower alkyl noiety of

am no-lower alkyl is preferably linear (Jerr]-Cferr]al kyl, such as
~especially nmethyl or ethyl. 1H I ndol yl bonded at a carbon atom of the
five-nmenbered ring is 1Hindol-2-yl or 1Hindol-3-yl. Unsubstituted or
| ower al kyl -substituted pyridyl bonded at a ring carbon atomis | ower
alkyl -substituted or preferably unsubst|t3u_t ed 2-, 4- or preferably -

3- pyrldyl for exanple 3-pyridyl, 2-nethyl-3- pyrldyl or 4-nmethyl-3-pyridyl.’

Pyri dyl substitut ed at the nitrogen atom by oxygen is a radical derived-
from pyri di neis'preferaby 0] i.ee the\prodp Y0is Pt prdydnt. Fl uor o-substi tuted | ower

al koxy is | ower al koxy carrying at |east one, but preferably several,
fluoro substituents, especially trifluoronethoxy or 1,

1, 2, 2-t et r af Yuifipeesenthvpreferabiyithe gxouNeko, thio, imino, N-|ower

al kyl -imno, hydroximno or Olower alkyl-hydrox- imno, the group C=Xis,
in the above order, a radical CCO C=S, C=N-H, C=N-lower alkyl, C=N-OH or
C=N- O- | ower TEhetgrm "lovegse sithinethe scopei of tbtséefxédamtqs mdigals having up to and including

-3- nisp p?%]f'éf l‘il&)%add-iﬁcl%ﬂﬂ%ﬁa?b%@fmﬁ not present. - Y, if present,

is preferably’t e-term"lower"” within the scope of. this
t ext denotes radlcals having up to-and including 7, preferably up to and

i ncl uding 4 CEw&QIkyIRYTR, Ry and Ry is preferably methyl or ethyl.

An aliphatic radical Ry having at least 5 carbon atoms preferably has not more than 22 -
carbon atoms, generally not more than 10 carbon atoms, and is such a substituted or
preferably unsubstituted aliphatic hydrocarbon radical, that is to say such a substituted or
preferably unsubstituted alkynyl, alkenyl or preferably alkyl radical, such as C5-C-,a1kyl
for example n-pentyl. An aromatic radical R has up to 20 carbon atoms and is
unsubstituted or substituted, for example in each case unsubstituted or substituted
naphthyl, such as especially 2-naphthyl, or preferably phenyl, the substituents preferably
being selected from cyano, unsubstituted or hydroxy-, amino- or 4-methyl-piperazinyi-
substituted lower alkyl, such as especially methyl, trifluoromethyl, free, etherified or
esterified hydroxy, free, alkylated or acylated amino and free or esterified carboxy. In an
aromatic-aliphatic radical R, the aromatic moiety is as defined above and the aliphatic
moiety is preferably lower alkyl, such as especially C,-C,alkyl, which is substituted or
preferably unsubstituted, for example benzyl. A cycloaliphatic radical Ry has especially .
up to 30, more especially up to 20, and most especially up to 10 carbon atoms, is mono- or
.poly-cyclic and is substituted or preferably unsubstituted, for example such a cycloalkyl
radical, especially such a 5- or 6-membered cycloalkyl radical, such as preferably cyclo-
hexyl. In a cycloaliphatic-aliphatic radical R;g the cycloaliphatic m01ety is as defined
above and the aliphatic mmety is preferably lower alkyl, such as espec1ally Cl-Czalkyl
which is substituted or preferably unsubstituted. A heterocyclic radical Ryg contains
especially up to 20 carbon atoms and is preferably a saturated or unsaturated monocyclic
radical having S or 6 ring members and 1-3 hetero atoms which are preferably selected
from nitrogen, oxygen and sulfur, especially, for example, thienyl or 2-, 3- or 4-pyridyl, or
a bi- or tri-cyclic radical wherein, for example, one or two benzene radicals are annellated
(fused) to the mentioned monocyclic radical. In a heterocyclic-aliphatic radical R g the
heterocyclic moiety is as, defined above and the aliphatic moiety is preferably lower alkyl,
such as especially C,-C,alkyl, which is substituted or preferably unsubstituted.



Lower alkyl Rerr], Rerr], Rerr] and Rerr] is preferably nethyl or

et hyl . An aliphatic radical R err] having at |east 5 carbon atons
preferably has not nore than 22 carbon atons, generally not nore than 10
carbon atons, and is such a substituted or preferably unsubstituted

al i phati c hydrocarbon radical, that is to say such a substituted or
preferably unsubstituted al kynyl, alkenyl or preferably al kyl radical, such
as"err]-Clerr]al kyl, for exanple n-penﬁﬂ-. An aromatic radical Rerr] has
up to 20 carbon atonms and is unsubstituted or substituted, for exanple in

each case u bsSkLt Wt ot supstituted napht . h,as.es | all
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to 20, and npst es%gﬁzlal,lfﬁ' up to 10 carbon atoms, is nono- or poly-cyclic

and is subst?‘?ﬁ‘f’é’& 1é‘Pany unsubstituted, for exanple such a
cycl oal kyl radical, especially such a 5- or 6-nenbered cycl oal kyl radical,

Rerr] the courgid ol is B Kramp BxetHOR PN 5ol LPRRRO G R,

nmoi ety is preferably |ower alkyl, such as especially err]-Clerr]alkyl,
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het erocyclic-aliphatic radical R err] the heterocyclic noiety is as _defi ned

above and the aliphatic noiety.is preferably |ower alkyl, such as .
especi al | y Ghafarming:gropps ina compound of formula { are greepsqr radiedls having basic or

unsubst i t ut egtidic properties. Comgaun@s hi\}iﬁ%amﬂt 8¢/ bhsic BroRp oF aPlkstloR¥Bhsid kadieal,

Esterified hl?(/)cr]I an(c);(xxplle% 4 egn?irng%lrgupr}%%ryra%nyl radical or a pyridyl radical, may form acid
addition salts, for éxample with inorganic acids, such as hydrochloric acid, sulfuric acid or
a phosphoric acid, or with suitable organic carboxylic or sulfonic acids, for example -
aliphatic mono- or di-carboxylic acids, such as trifluoroacetic acid, acetic acid, propionic
acid, glycolic acid, succinic acid, maleic acid, fumaric acid, hydroxymaleic acid, malic
acid, tartaric acid, citric acid or oxalic acid, or amino acids such as arginine or lysine,
aromatic carboxylic acids, such as benzoic acid, 2-'phe'noxy-benzoic acid, 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-Z-sulfdnic acid. When several basic groups are present mono- or poly-acid . |

- addition salts may be formed. |

- Compounds of formula I having acidic groups, for example a free carboxy group in the
radical R, may form metal or ammonium salts, such as alkali metal or alkaline earth
metal salts, for example sodium, potassium, magnesium or calcium salts, or ammonium



~esterified by an organic carboxylic acid, such as a | ower al kanoic acid, or
a mneral acid, such.as a hydrohalic acid, for exanple |ower al kanoyl oxy or
especi al | y hal ogen, such as iodine, brom ne or especially fluorine or
chlorine. Al kyl ated amno is, for exanple, |ower alkylam no, such as

net hyl ami no, or di-|ower aIkyIan1no such as di nmet hyl am no. Acyl ated ami no
is, for exanple, |ower alkanoyl- am no or. benzoyl am no. Esterified
canoxy is, for exanple, |ower alkoxycarﬁ%nyl such as net hoxycar bonyl . A
substltuted phenyl radical may carry up to 5 substituents such as
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pent af | uor o- p; Pg Mheoghﬁﬁrﬁﬁm%h Q@P&%”“ &- met hoxy- phenyl , 4-fl uoro- phenyl
4- cyano- phenyl and 4- net hyl - phen Sal t-formng groups in a compound of
formula | are groups or radicals having basic or acidic properties.
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for exanple a free am no group, a pyrazinyl radical or a pyridyl radlcal
may formacid addition salts, for exanple with inorganic acids, such as
hydr ochl or i cFercthe pusposésiofi mlmmomuriﬁcatias,rab wellasdn t, case oﬂtdmpmmﬂs diat are
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or amino acids such as argli nine or aromati c carboxylic acids, such
as benzoic acid, 2-phenoxy-benzoic aC|d 2- acet oxy- benzoic acid, sallcylic
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Then_ sever al TaRpRet Y8R enea R RGBS MR o sty B de. 1,
be formed. caesponding salfs, whereidpprapriatedandgxpedientc groups, for exanple a

free.carboxy group in the radical Rerr], may formnetal or amonium salts,

such as alkali netal or alkaline earth netal salts, for exanple sodi um
pot assi um rhBHEAMPeHNgs of fraiulad havervaluable phemmagalegical properties and can be used,

for example, as anti-tumoral drugs and as drugs against atherosclerosis.

The phosphorylation of proteins has long been known as an important step in the differ-

- entiation and proliferation of cells. The phosphorylation is catalysed by protein kinases
which are divided into serine/threonine kinases and tyrosine kinases. The serine/threonine
kinases include protein kinase C and the tyrosine kinases the PDGF (platelet-derived
growth factor)-receptor tyrosine kinase.

The compounds of formula I wherein R4 and Rg are hydrogen selectively inhibit the
- enzyme protein kinase C.

- Several species of protein kinase C, which is dependent on phospholipids and calcium,
occur within cells (distribution of the species is tissue-specific); protein kinase C partici-
pates in vaﬁous fundamental processes, such as signal transmission, proliferation and h
differentiation, as well as the release of hormones and neurotransmitters. The enzyme is
activated either by means of receptor-i’nediated hydrolysis of phospholipids of the cell
membrane or by direct interaction with certain tumour-promotmg agents. Cellular
functions that are controlled with the aid of protein kinase C can be influenced by



- 5 - salts with ammoni a or suitable organic am nes, such as tertiary
nonoam nes, for exanple triethylamne or tri-(2-hydroxyethyl)-amne, or
het erocycl i c bases, for exanple N-ethyl- piperidine or

N, N - di net hyl - pi perazi ne. Conmpounds of formula | having both acidic and
basi ¢ groups can forminternal salts. .For the purposes of isolation or
purification, as well as in the case of éonpOUnds that are used further as
iftermediates, it.is also possible to us@ pharnaceutically unacceptable
salts. Only pharnaceutically acceptabl e, non-toxic salts are used for

t her apeutic pu owever re therefore preferred. |
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i s tissue- sp&emplec)00 times Righenci That s 3@ IB‘A‘FW‘H Q _Cuviy ecﬁ?@%ﬂ nt al
processes, Sgfhuldy. Wilhalvidw eweducifg andesie@kidé effe_éts,dtnslamﬂortant for the protein
kinase C-inhibitors to be as selective as possible, i.e. inter alia to have as little effect as
possible on other enzymes, especially when the effect of the activity of those other
~ enzymes has no equivalent or synergistic effect on the disease to be treated.

Owing to their inhibiting activity towards protein kinase C, the compounds of formula I
wherein R, and Rg are hydrogen, and their phannaceutically acceptable salts, can be used
as tumour-inhibiting, immunomodulating and anti-bacterial active ingredients and, further,
as drugs against atherosclerosis, the immunodeficiency disorder AIDS, and diseases of the
cardiovascular system and the central nervous system.

As might already be expécted on the basis of the inhibiting action on protein kinase C
described above, the compounds of formula I wherein R, and Rg are hydrogen, and their
pharmaceutically acceptable salts, have anti-proliferative properties which can be
demonstrated directly in the following, different test. In that test the inhibiting action of
compbunds of formula I on the growth of human T24 bladder carcinoma cells is
determined. Those cells are incubated in "Eagle’s minimal essential medium", to which

| 5 % (v/v) foetal calf serum has been added, in a humidified incubator at 37°C and with
5 percent by volume CO, in the air. The carcinoma cells (1000-1500) are transferred to
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 4 cell divisions. After the.incubation, the cells are fixed with 3.3 % (g/v)



differentiation, as well as the rel ease of hornones and neurotransmtters.
The enzyne is activated either by neans of .receptor-nedi ated hydrol ysis of
phosphol i pids of the cell nmenbrane or by direct interaction with certain
tunmour - pronoting agents. Cellular functions that are controlled with the
ai'd of protein kinase C can be influenced by _

- 6- nodul ation of the enzyne activity of protein kinase C. ~ To determne
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pharmaceutical Iy acceptab be used as tunour-inhibiting,
i mmunonodul éﬁnfﬁﬁlm)’zﬁﬂm Hé@t@rﬂn&? %Rf'tl ve ingredients and, further, as
drugs agai nst atherosclerosis, the innmunodeficiency disorder AlDS, and
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kinase C  hydrogen can be used especially as tumour-inhibiting active ingredients, for example for :
the treatment of tumours of the bladder. In addition, they are suitable for the further
applications menﬁoned above for protein kinase C-modulators and can be used especially
in the treatment of diseases that respond to inhibition of protein kinase C.

Some of the compounds of formula T wherein R, and Rgq are hydrogen inhibit not only
protein kinase C but, at a concentration ICs as low as approximately from 0._01 to

S umol/litre, especially 'approximately from 0.05 to 1 umol/litre, also certain tyrosine
kinases, such as especially PDGF-receptor kinase or abl-kinase, for example v-abl-kinase.
‘Compounds of formula I wherein at least one of the radicals R4 and Rg is other than
hydrogen and is, for example, lower alkyl, such as methyl, are especially selective for the
above-mentioned PDGF- and abl-tyrosme kinases and inhibit protem kinase C virtually
not at all. '

PDGF (platelet-derived growth factor) is a very frequently occurring growth factor which
plays an important role both in normal growth and in pathological cell proliferation, such
as in carcinogenesis and disorders of the smooth muscle cells of blood vessels, for
example in atherosclerosis and thrombosis. ' .

The inhibition of protein kinase C and of PDGF-receptor kinase has in this sense a



descri bed above, the conpounds of forrmula | wherein R err] and R err] are
hydrogen, and their pharnaceutically acceptable salts, have
anti-proliferative properties which can be denonstrated directly in the
following, different test. In that test the inhibiting action of ‘conpounds
of formula | on the growth of human T24 bl adder carcinona cells is

determ ned. Those cells are incubated in "Eagle's mninmal essenti al

metli unt’, to which 5 % (v/v) foetal calf -$s8rum has been added, in a
huni di fied incubator at 37C and with 5 percent by volume CJerr] in the
air. The carcinoma cells (1000-1500) are transferred to 96-well mcrotitre
pl at es and i vicwildy synecgistic¢ffget inithd same digectiomeitimeagardoodhie egniation ofisell The
test conpou g{. padded in serial dilutions on day 1. The plates are"

i ncubated fo days under the above-nentioned conditions. During that
period the control cultures undergo at |east 4 cell divisions. After the

i ncubation, Theinhfiticn 8f BDGRstitnthted retepto? tyr6dine kmase activity in vitro is measured i in

0. 35 o6 (Bl maese hEB AT PEE el i B bR

thte st Fu 3 l Sdesbtibatb)v\EI An&e?méﬁszuMusgwdmmw Regéilass incCacecRestheh 32he

(0] I Ca ens | I.e 0

OP Loft 2ot AR550, e comihidadrTo bR T bterReR B Sk ARve bR
ngrGrrLIqaer r ] dependent aelaa-fmalrmpwr@hos(ghorgdam mfcoacentraqu:nsel(f Stmym 0805 ta§iumplt-he
100 litre, especially f; %l] (I]C(()) rﬁ&%%%p&laﬁtg%r ‘i‘)rl t%o ﬁxﬂﬁ we. The | | g
val ues are diahibitien @fsPlPﬁEtre@qmretmqsmeukmsw @étmta@qengs “é@ﬁ vmeaps ofh t he

n]yrrbﬁr of n;ewlestfeﬁselsldt@ldalﬁis likéwRe dnfbg ddla@ tbw_%%lbﬁ:de&ﬁbb@ﬁ yi's only 50 %

Ot or'os e b Rhar i Bhhdinss Ina ). Resenst i CantitResehh o, YR S50,

10 [err] nol /Ini thitetest mﬁtdhnﬂuémot hgandrstiprilite € PDGRH et frocautéphospimipationin of

formula | V\hﬁAﬂﬂc motse celld mRLsureJ with the aid of anti-phosphotyrosine antibodies. The
compounds of formula I described in detail above inhibit the tyrosine kinase activity of the
PDGF receptor at concentrations of from 0.005 to 5 umol/litre, especially from 0.01 to 1.0
and more especially from 0.01 to 0.1 pmol/litre. At concentrations below 1.0 pmol/litre,
those compounds also inhibit the cell growth of a PDGF-dependent cell line, namely
BALB/c 3T3 mouse fibroblasts. |

- The above-mentioned inhibition of v-abl-tyrosine kinase is determined in accordance with
the methods of N. Lydon et al., Oncogene Research 5, 161-173 (1990) and J. F. Geissler
et al., Cancer Research 52, 4492-4498 (1992). In those methods [Val’]-angiotensin II and
(y-32P]-ATP are used as substrates.

Owing to the properties described, compounds of formula I can be used not only as
tumour-inhibiting active ingredients but also as drugs against atherosclerosis and
thrombosis. They are also suitable for the further applications mentioned above for

 protein kinase C-modulators and can be used especmlly in the treatment of diseases that
respond to the inhibition of PDGF-receptor kmase '

In addition, the compounds of formula I prevent the development of resistance (multi-drug
resistance) in cancer tréatment with other chemotherapeunc drugs or remove exlstmg

resistance to other chemotherapeuuc drugs

Preference is given to compounds of formula I wherein



hydrogen can be used especially as tunour-inhibiting active ingredients,
for exanple for the treatnment of tumours of the bladder. In addition, they
are suitable for the further applications nmentioned above for protein

ki pase .C-nodul ators and can be used especially in the treatnment of diseases .
that respond to inhibition of protein kinase C Some of the conpounds of
formila | wherein Rlerr] and Rl err] are hydrogen inhibit not only protein
ki hase C but, at a concentration I errlgas | ow as approximately from 0. 01
to 5 [err]nol/litre, especially approximately from0.05 to 1
[err]mol /litre, also certain tyrosine kinases,: such as especiall :
PDGF- recept one ki tws ef te raditalk RgRg Ref By amkBgpieeach aitto-deiaradieal mfcflnpnul:adls of
formula | wWRglglip at |east one of the radicals Rlerr] and Rlerr] is other

t han hydrogen and is, for exanple, |ower alkyl, such as nethyl, are :
especi al |y Fal eds hydrogen on laweralyb- ment i oned PDGF- and abl -t yr osi ne ki nases

and i nhi bi t 3or 0K, thiBaHeinG; NilbwePdkyl-ifho,3lydAximino RRFFowel Akyligiarser i ved
growm h factor) i,s,a very frequently occurring growmh factor which plays an
inportant role B®M:in normal growth and in pathol ogi-cal cell -
proliferatian, ¢44i6Xygea orithec@otp NHjenesi s and di sorders of the smooth nuscle
cells of blood vessels, .for exanple in atherosclerosis. and thronbosis.

The i nhi bitfon d} BF(')taEFn ki nase C and of PDG--receptor kinase has in this
sense a R;p is an aliphatic radical having at least § carbon atoms or an aromatic8aromavics t ual | y

synergistic eff [0, -di Ty ReT T ; A &&J& j on of
cell growth. Tﬁgbpén% Ey @?%ﬂ{ﬁg?gﬁg@wslw #ma%? g@ﬁ?gétgg{cg?ﬁl{@}%& n lilcnase
activity in vitabphationedicaked in PDGF receptor inmunoconpl exes of BALB/c

3T3 cells, anakRaeHining fadiddss H%g?gﬂg{q@?ﬁfdil@eﬂe @Xclﬁndebendentlgzof tge gg\_eg% 58
A ,

(160) *“The: comPiREndowen AR Waf s dasehsHibied or SubEAMEN DA SHVIAFY PRS-,

dependent cel | - fpiggadigyicpiperidiaph pphrolidingl érdy mbrpholinyNér loWepalkasdylf triflioro-

0.005 to 5 [err ]m%{'l: free, etherified or esterified hydroxy, free, alkylated or acylated amino or
free or esterified carboxy, '

and the remaining substituents are as defined above,

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

Preference is given especially to compounds of formula I wherein
R, is4-pyrazinyl, 1-methyl-1H-pyrrolyl, amino- or amino-lower alkyl-substituted
phenyl wherein the amino group in each case is free, alkylated by one or two lower
alkyl radicals or acylated by lower alkanoyl or by benzdyl, 1H-indolyl or
1H-imidazoly!l bonded at a five-membered ring carbon atom, or unsubstituted or
lower alkyl-substituted pyridyl bonded at a ring carbon atom and unsubstituted or
: substituted at the nitrogen atom by oxygen, | ' |
R, and R, are each independently of the other'hydrogen or lower alkyl,
one or two of the radicals Ry, Rs, Rg, R; and Ry are each nitro, fluoro-substituted lower
alkoxy or a radical of formula II wherein |
Ry is hydrogen or lower __alkyl‘,' . _ _
X is 0xo, thio, imino, N-lower alkyl-imino, hydroximino or O-lower alkyl-hydrox-
-imino, ' | '
Y  is oxygen or the group NH,
n isQOorland _
Rjo is an aliphatic hydrocarbon radical having 5-22 carbon atoms, a phenyl or naphthyl
radical each of which is unsubstituted or substituted by cyano, lower alkyl,
hydroxy-lower alkyl, amino-lower alkyl, (4-methyl-piperazinyl)-lower alkyl, tri-



litre, especially from0.01 to 1.0, nore especially from0.01 to 0.1
[err]nol/litre. The inhibition of PDG--receptor tyrosine kinase in the
intact cell is detected by neans of Western Blot  Analysis, |ikew se

anal ogously to the nethod descri bed by E. Andrejauskas-Buchdunger and U.
‘Regenass in Cancer Research 52, 5353-5358 (1992). In that test the

i nhibition of |igand-stinulated PDGF-receptor autophosphorylation in BALB/c
noﬁse cells is measured with the aid of-é&ti-phosphoterSine-antibodies.
The conpounds of formula | described in detail above inhibit the tyrosine
kinase activity of the PDG- receptor at concentrations of from-Q.005 to 5

[err]mol /1itre, RBugresegilyhydroxy. tower alkpxy, lowen alkanedoxs halogan. amipe.dawer 01
to 0.1 [err]nol/ikylaind\di-teWeimtyl ahmnﬁnm Iau%gylﬁmw 'bkmy(ahmhé Ebarﬁdk?&ﬁ
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wherein linyl, or lower alkanoyl trifluoromethyl, hydroxy, lower alkoxy, lowér alkanoyloxyr

w0 of the 1 ad hsed Ghido, 3 dkylaie! ok 86 larRE] IEF dikarRhrfie!

nitro or a radic
benzoylamino, carboxy or lower alkoxycarbonyl,

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

Special preference is given to compounds of formula I whereixl
R; is pyridyl bonded at a ring carbon atom and unsubstituted or substituted at the
nitrogen atom by oxygen, | |

R, and R; are each hydrogen,

R4 is hydrogen or lower alkyl,

Rs is hydrogen, lower alkyl or fluoro-substituted lower alkoxy,

Rg is hydrogen,

R, is nitro, ﬂuoro-subsututed lower alkoxy or a radical of formula II wherein
Ry is hydrogen,

X  isoxo,

n is 0 and

Ryo is an aliphatic hydrocarbon radical having 5-22 carbon atoms, a phenyl radical that
is unsubstituted or substituted by cyano, lower alkyl, (4-methyl-piperazinyl)-lower
alkyl, lower alkoxy, halogen or by carboxy, a cycloalkyl radical having up to 30
carbon atoms or a monocyclic radical having S or 6 ring members and 1-3 sulfur
ring atoms, and '

Rg is hydrogen :

and to pharmaceutically acceptable salts of such compounds having at least one salt-

forming group. '



wherein R err] is hydrogen or lower alkyl, X I's oxo, thio, imno,

N-1 ower al kyl -im no, hydroximno or Ol ower alkyl-hydrox- Imno, Y
i s oxygen or the group NH, n is O or 1 and Rlerr] is an aliphatic
radical having at least 5 carbon atons or an-aromatic, aromatic-
aliphatic, cycloaliphatic, cycloaliphatic-aliphatic, heterocyclic or

het er ocycl i c- al i phatic radical, and the remaining radicals Rerr],
Rlérr], Rerr], Rerr] and R err] are eagh i ndependently of the others
hydrogen, |ower alkyl that is unsubstituted or substituted by free or

al kyl ated am no, pi perazinyl, piperidinyl, pyrrolidinyl or by

nor phol i nyl, or |ower al kanoyl, trifl uoro- nmethyl, free, etherified

or esterifi free or
esterified ?geagﬁi{rgf&‘e gte fg""e@%rg’%ﬁﬁﬁgq %m?&@ﬁdghfgorﬂlﬂﬁ;g éd'g}“ ned above,
and to salt R;of l&;pwltd)don'bbumde-madykﬂ}capf whichtis bomdedalt a catboniatam.gr oup.

Pref erence to conmpounds of fornula | wherein Rierr] is
4- pyrazi nyl Rsfﬂ \tf@,@fé@ﬁ%ﬁ#& In i am no- or am no-|ower al kyl-substituted
phenyl wher &an dhbydiagenordewepalkil.each case is free, al kylated by one or
two lower R, ighydth é@%@é—l&ﬂformﬁ(ﬁgﬁgmpy | ower al kanoyl or by benzoyl,
1H i ndol vyl %FI m dazolyl bonded at "a five-nenbered ring carbon
atom or %@bst‘%’t‘iﬁ"@&e%r | ower al kyl -substituted pyridyl bonded at a
ring car bon Rat 013 miad, flosrobsubitituteddower alkoxy ordvadical eftfedneth II whemird r ogen

at om by oxy en ﬁﬁr{r% and Rlerr] are each independently of. the other

hydr ogen or V\é Rﬁf one or two of the radicals Rerr], Rerr], Rerr],
Rl err] and N erijoxy.e each nitro, fluoro-substituted | ower al koxy or

a radical of foerﬁque\“’ﬁ%PE' n Rlerr] is hydrogen or lower alkyl, X . is

oxo, thio, Imno | -i m no, hydroxim no or O ower aIkyI hydr ox-

imino, Y Ris dspyidyl bpndqdeatgrcocnynmmmhenyl thaiis @ns@suw&dmresanmurﬁé byn

napht hyl hydro?‘gﬁ"?e“' d%qa“epﬂbmc%aﬁngﬁst.tut R o A Pty
cyano, |ower al Hﬂ aygmwenym;m%wwmmﬂ&a& al kyl,

(4- met hyl - pRQeraszhydrbged ower alkyl, tri-
: and to pharmaceutically acceptable salts of such compounds having at least one salt-
forming group

Preference is given above all to compounds of formula [ wherein R4 and Rg are each
hydrogen or wherein at least one of the radicals R, and Ry is lower alkyl, and the other of
the radicals R4 and Rg and the remaining radicals are as defined above, and to pharmaceut-
ically acceptable salts of such compounds having at least one salt-forming group.

. Preference is glven above all especmlly to compounds of formula I wherein

R; is pyridyl bonded at a carbon atom,

R, Rz, Ry, Rs, Rg and Ry are each hydrogen and

R; is nitro or a radical of formula II wherein

Ry is hydrogen

X  isoxo,

n  isthe number 0 and , _

R0 is pyridyl bonded at a carbon atom, phenyl that is unsubstituted or substituted by
fluorine, chlorine, cyano, lower alkoxy, carboxy, lower alkyl or by 4-methyl-piper-
azinyl-methyl, or C5-C,alkyl, ﬂlienyl or cyclohexyl,

and to pharmaceutically acceptable salts thereof.

Most especially preferred are the compounds of formula I described in the Examples and



- 10- fl uoronet hyl, hydroxy, | ower aIkoXy, | ower al kanoyl oxy,

hal ogen, am no, | ower al kyl am no, di-Ilower al kyl am no, | ower
al kanoyl am no, benzoyl am no, carboxy or by | ower al koxycarbonyl, or
phenyl - | ower al kyl wherein the phenyl radical .is unsub- stituted or

substituted as indicated above, a cycloal kyl or cycloal kenyl radical
having up to 30 carbon atons, cycloal kyl -1 ower al kyl or cycl oal kenyl -1 ower
al-kyl each having up to 30 carbonl3tons in the cycloal kyl or
cycl oal kenyl noiety, a nonocyclic radical having 5 or 6 ring nenbers
and 1-3 ring hetero,  atons sel ected fromnitrogen, oxygen d sul fur,
to which raghamaceiiically acceptablasalls of such compoupds having at legst ¥%s§?&?{agplqgower
al kyl subst'g;dgp_ed by such a nonocyclic radical, and the renaining radicals
Rlerr], Rerr], Rerr], Rerr] and Rlerr] are each independently of the

ot hers hydrogen, |ower alkyl that is unsubstituted or substituted by
ani no, | owein siekwof-their inhibition op protiin kinase Cagientesirpreferenge pscgiven igythose above-
pi peri di nyl ARG PRl ' Seni | errna%h‘iﬁé‘ow ,
trifluor oneﬂ%ﬁrl?“?f{/%ﬁ}wpd?éﬁmgﬁ(@%mﬁno%arndalﬁ%8?/%@(1? hal o%?n,
ami no, | oweremdikingaubstispents ateasdefinedkihongi and, to |pbmacamtv@¥lw%mb& salts of
benzoyl am ng,,. n?@il?‘l i leddt RS ¥QaERINYE erogpd to salts of such
conmpounds hggﬁlﬁg{ ggg?‘hg%\gf gﬁt-?orm’ ng gér%rupi.9 Speci al preference is
gi ven to conmpounds of fornula | wherein R err] is pyridyl bonded at a ring

car bon atR? m@@o%gﬁﬂfstdﬂfyﬁﬁﬂaf%né ﬁﬂ&tdgtsuélﬁébnﬁ%);nhshavipg at loast bngeait-ﬁtr?mg)y
oxygen, err an err] are. each .hydrogen, err [ r . r
al kyl, Rer ﬂguﬂwﬂﬁg{?&éh ,aC‘FQSWéYl%’fOB%S?ﬁ‘H'(? d‘-pé-%ﬁ%t ﬁ%ﬁr@&%@%&%@ﬁgﬂg&@gy
Rlerr] is. kynoegioniRhefollowsts nitro, fluoro-substituted | ower al koxy or a
radi cal of formula Il wherein Rlerr] is hydrogen, X is oxo, n is 0 and

Rlerr] is an aliphatic hydrocarbon radical having 5-22 carbon atons, a -
phenyl radi aah comaound of formuladHsubstituted or substituted by cyano, |ower

al kyl, (4-nethyl-piperazinyl)-Iower - al kyl, lower al koxy, halogen or
by carboxy; a cycloal kyl _radi cal having up to 30 . carbon atons or a
nonocyclic radical having!5 or 6 ring nenbers and 1-3 sul fur. ring

atons, and R err] is hydr ©, and to pharmaceutically acceptable salts of
such compounds having_at Jeast one salt- form ng group.

N\,

\
Rs R
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R1 1
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wherein R, and R, are each independently of the other lower alkyl and R;, R, and R; are
as defined above, functional groups present in a compound of formula III, 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 IV

R; Re
Rg Rs - N _
NH ( )1
>—N_ . Ry
A\
NH, H

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



Speci al preference is given especially to conmpounds of fornula | wherein
Rlerr] is pyridyl or Noxido-pyridyl each of which is bonded at a carbon
atom Rerr] and Rerr] are each hydrogen, R err] is hydrogen or |ower
alkyl, Rerr] is hydrogen, lower alkyl or trifluoronethyl, Rerr] .is :
hydrogen, Rl err] is nitro, fluoro- substituted | ower al koxy or ‘a radical of

formula Il wherein Rl err] is hydrogen, IS 0x0, n I's the nunber O
and Rlerr] is pyridyl bonded at a car b0n13at om. phenyl that is unsubstituted
or Substituted by haI ogen, cyano | ower al koxy, carboxy, |ower alkyl

or by 4-neth a2|n or CJerr r]al kyl, thienyl,

2- napht hyl n"&gﬁgﬂh cﬁiﬁcfoﬂ'-é?rr‘ﬁnh %l %al'rﬂ/fcﬁ“%éﬁmlﬂa?%‘ Slll(l)ﬁ‘b)f PROtESHNE cal | y
accept abl e %@dgdlﬁpﬁéseﬁmbr@[ﬁmﬁﬂs havi.ng at | east one salt- form ng group.
Preference is given above all to conpounds of fornula |I wherein R err] and

‘R err] are each hydrogen or wherein at |east one of the radicals Rerr] and'
Rerr] is | dm)vﬁmrthé prelparation of heomipbend of fotrnelarlastiereih sheRfadicals Ryn R R &R andnd

t he remai ni . | - h ty=

acoept abl o ShEE fBaAOGuERidl e DREeMNEUChip die PoR RERRGE owkE Bk 3,

Pref erence icomgpyrdobfosmulasy| especially to conpounds of formula | wherein
Rlerr] is pyridyl bonded at a carbon atom Rerr], Rerr], Rerr], Rerr],

Rlerr] and Rlerr] are each hydrogen and R err] is nitro or a radical of
formula Il wherein Rlerr] is hydRegen, Ris '

R1 Rl4

N\.
b

V),

Rs

wherein one or two of the radicals Ri3, Ry4, Rys. Ryg and Ry, are each amino and the
remaihing radicals Ry3, R4, Rys, Ry and Rl;, are each independently of the others

j hydrogen, lower alkyl that is unsubstituted or substituted by free or alkylated amino
piperazinyl, piperidinyl, pyrrohdmyl or by morpholinyl, or lower alkanoyl, trifluoro-
methyl, free, etherified or esterified hydroxy, free, alkylated or acylated amino or free or
esterified carboxy, and the remaining substituents are as deﬁn_ed above, functional groups
present in a compound of formula V, with the exception of the amino grbup(s)
participating in the reaction, being if necessary in protected form, is reacted with a
compound of formula VI

HO-C(=X)-(Y),-Ryo | (vI),

'~ wherein the substituents and symbols are as defined above, functional groups present in a
compound of formula VI, with the exception of the HO-C(=X) group participating in the
reaction, being if necessary in protected form, or with a reactive derivative of a compound
of formula VI, and any protecting groups present are removed, or

¢) for the preparation of a compound of formula I wherein R, is pyridyl substituted at the
nitrogen atom by oxygen, and wherein the other substituents and symbols are as defined
above, a compound of formula I wherein R, is pyridyl is converted into the N-oxido



X IS oxo, n I's the nunber 0 and Rl err] is pyridyl bonded at a carbon
atom phenyl that is unsubstituted or substituted by . fluorine,

chl orine, cyano, |ower al koxy, carboxy, |ower alkyl or by 4-nethyl-piper-
azinyl-methyl, or Clerr]-Clerr]al kyl, thienyl or cyclohexyl, and to
pharmaceutically acceptable salts thereof. : Mst especially preferred are
the conpounds of fornula | described in the Exanples and -

-12- pharmaceuti cal |y acceptabl e sal tslof such conpounds. having at | east
one salt-formng group. |I'n view of their .inhibition of protein kinase C,
greatest preference is given to those above- nentioned conpounds of fornula
| wher ei n R[¢ompouad qvitly 28yilableraxidisiog ageats ogen and the renai ni ng

subst | t uent Syt f @SirélEalcOboRRPYLTorAIA [ ALARAIEBY Bhy bAALI prodRsani ARl sal t s
of such conpounds having at |east . one salt-formn roup. . The conpounds of
fornmula | arf®nyamedingg itsalt oemlamaélewalmﬁgcamppgt&g?f forBulad|is conyeHpeHipto
group are pria@dicedompoasd:or dance with processes known per se. The process
according to the invention is as follows: a) a conpound of formula II
[err]. - _ . _

The procedure for the above-mentioned process variants is explained in detail below:

General notes: _

The end products of formula I may contain substituents that can also be used as protecting
groups in starting materials for the preparation of other end products of formula I. Thus,
within the scope of this text, only a readily removable group that is not a constituent of the
particular desired end product of formula I is designated a " proteCting group”, unless the
context indicates otherwise. '

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 organi&hen Chemie", Houben-Weyl, 4th
edition, Vol. 15/1, Géorg-Thieme-Verlag, Stuttgart 1974 and in Theodora W. Greene,
“Protective Groups in Organic Synthesis”, John Wiley & Sons, New York 1981. A
characteristic of protecting groups is that they can be removed readily, i.e. without the
occurrence of undesired secondary reactions, for example by solvolysis, reduction,
photolysis or alternatively under physiological conditions. o

Hydroxy-protecting groups are, for example, acyl radicals, such as unsubstituted or
substituted, for example halo-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,
also trityl or formyl, or orgzinic silyl or stannyl radicals, and also readily removable etheri-
fying groups, such as tert-lower alkyl, for example tért—butyl, 2-0Xa- or 2-thia-aliphatic or
2-0xa- or 2-thia-cycloaliphatic hydrocarbon radicals, especially 1-lower alkoky-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-thiacycloalkyl having 5 or 6 ring atoms, for example tetrahydrofuryl or 2-tetrahydro-
pyranyl or corresponding thia analogues, and unsubstituted or substituted 1-phenyl-lower
alkyl, such as unsubstituted or substituted benzyl or diphenylmethyl, suitable substituents



wherein R err] and R err] are each independently of the other |ower alkyl
and Rlerr], Rerr] and R err] are as defined above, functional groups
present in a conmpound of formula Ill, with the exception of the groups
participating in the reaction, being if necessary in protected form or a
salt of such a conpound, is reacted with a conpound of fornmula IV [err]
wherein the substituents are as defined above, functional groups present in
a tonpound of formula IV, with the except§on of the guanidino group
participating in the reaction, being '

-13- if necessary 'in protected form or wth a salt of such a conpound,

and any pr otefché poenyl mﬂmalspbmsg.rfor examplerhalogen, such as ¢hlofing, lower qdk@pasmh an

of a conpound.f f%ﬁ)&r wherein the radicals Rerr], Rerr], Rerr],
Rlerr] and errf are as efi ned above with the exception of nitro and

fl uoro- substltut ed | ower al koxy, a conpound of formula V [err]
A protected amino group may be, for example, in the form of a readily cleavable acyi-

amino, arylmethylamino, etherified mercaptoamino, 2-acyl-lower _alk-l-en-yl-ammo, silyl-
‘amino or stannylamino group or in the form of an azido group.

In a corresponding acylamino group, acyl is, for example, the acyl radical of an organic
carboxylic acid having, for example, up to 18 carbon atoms, especially an alkanecarb-
oxylic acid that is unsubstituted or substituted, for example, by halogen or by aryl, orof 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-ha‘loacetyl,
especially 2-chloro-, 2-bromo-, 2-iodo-, 2,2,2-trifluoro- or 2,2,2-trichloro-acetyl, benzoyl |
that is unsubstituted or substitutéd, for example, by halogen, lower alkoxy or by nitro, for
example benzoyl, 4-chlorobenzoyl, 4-methoxybenzoyl or 4-nitrobenzoyl, or lower alkoxy-
carbonyl that is branched in the 1-position of the lower alky! radical or suitably substituted
in the 1- or 2-position, especially tert-lower alkoxycarbonyl, for example tert-butoxy-
carbonyl, arylmethoxycarbonyl having one or two aryl radicals which 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 substituted benzyl-

~ oxycarbonyl, for example 4-nitro-benzyloxycarbonyl, or substituted diphenylmethoxy-
carbonyl, for example benzhydryloxycarbonyl or di(4-methoxyphenyl)methoxycarbonyl,
aroylmethoxycarbonyl wherein the aroyl group is preferably benzoyl that is unsubstituted
or substituted, for example, by halogen, such as bromine, for example phenacyloxy-
carbonyl, 2-halo-lower alkoxycarbonyl, for example 2,2,2-trichloroethoxycarbonyl,
2-bromoethoxycarbonyl or 2-iodoethoxycarbonyl, or 2-(trisubstituted silyl)-ethoxy-
carbonyl wherein each of the substituents, independently of the others, is an aliphatic,
éraliphatic, cycloaliphatic or aromatic hydrocarf)on radical having up to 15 carbon atoms
that is unsubstituted or substituted, for example, by lower alkyl, lower alkoxy, aryl,
halogen or by nitro, 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.



wherein one or two of the radicals Rerr], Rerr], Rerr], Rerr] and

Rl err] are each amno and the remaining radicals Rerr], Rerr], Rerr],
Rlerr] and R err] are each independently of the others hydrogen, |ower

al kyl that is unsubstituted or substituted by free or al kyl ated am no,

pi perazinyl, piperidinyl, pyrrolidinyl or by norpholinyl, or |ower -
al kanoyl, trifluoro- nethyl, free, etherified or esterified hydroxy, free,
alkyl ated or acylated amino or free or esterified carboxy, and the
renmining substituents are as defined above, functional groups present in a
conpound of forrmula V, with the exception of the am no group(s)

partici pati ngyi ted | | f o | ; :

Fenct od i t h oW sl chflbee AflaB, ds anflib HiiBLng dhos i COREApOANRE rdcicals
HO- C( =X) - () PéprgpniQ phosphoric, phosphonic or phosphinic acids, such as di-lpwern alkylphespapryl,

- et | ) Lt : _ "
group partic W G, d form
or with ar eaﬁédbs&tuwdr\sﬁbéﬂ:tﬁteﬁfdi[ﬂleﬁylﬁhﬁsyhdrﬂj fof ex4thiple difhenylpHosphuryl,
Compound of PR RSENAE Grrapdikerr Frame® sirr-noBlued B GRERT e lloth ' ogen
at om by oxygehosphorylyfoeexample kibenzyiphosphbsi of diéénitrabedzyl)phosphoryly e as
def i ned_aboV gng s RRRON Wb Gluuded pREAdky.pHAI§H: fdbpR A for bankpié pHedoxyBheny1-

converted into '
-14-  conpoupbosphonyladisiomes blkyiphosphiaylnfor ggample digthylphosphinyl.ros gnsubstaiasbend
of formul a | geltiaitef@ip hinge o ArpiE&pRsnyiptidipRinyS converted into

its salt, orsan obt al r?aeb%p@akpt gf a ecorrpoung otﬂtf)orgulng | is converted
into

‘Inan arylméthylamino 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 phepyl 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-nitrophenyithio. '

In a 2-acyl-lower alk-1-en-1-yl radical that can be used as 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 chiorine, and/or by nitro, or
especially of a carbonic acid semiester, such as a carbonic acid lower alkyl 'semi_ester.
Correéponding protecting groups are especially 1-lower alkanoyl-prop-1-en-2-yl, for
example I-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, bénzyloxycatbonyl 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, 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 means of solvolysis,



the free conpound. The procedure for the above-nentioned process variants
Is explained in detail bel ow General notes: The end products of fornula
| may contain substituents that can al so be used as protecting groups in
starting materials for the preparation of other end products of fornula I.
Thus, within the scope of this text, only a readily renmpvabl e group that is :
not a constituent of the particul ar. desired end product of formula I is
designated a "protecting group”, unless ifhe context indicates otherw se.
Protecting groups, and the manner in which they are introduced and renoved
are described, for exanple, in "Protective Goups in Organic Chem stry",

Pl enum Pr esespetiallg duygdroljesis, ¥inoholy9is D1 -aciddlyisis, Syt theahsof deductomespacidliyn

Chem e" & [ I MpcY ag,

Stutt gart 15%5%*% (1#1 gglr:% r%h(:&ggear'?ed% §14%‘r (@@%@ g?@gﬁtg;éﬁ%lk Organi c
Synt hesi s", John Wley & Sons New York 1981. A characteristic of

prot ecti ng W;S%Hﬁé‘étéd%rﬁl 8'gr Xﬂ‘é@@ nP@n{aﬁHé}‘{&xG?v‘h‘:@ké é&xd hc&rdmgft@métnaftﬁle of

occurrence of undesire nd ary reactigns sol vol ysi s,

reduct i on, mrewygm&g@pp&mémms WSy PiciRrably by yraags ngm lysis AEredugiirn.
Hydr oxy- pr OQQ@ﬂbnﬂw&rﬂh&@cﬁfbﬁn fafifin® (optiohally & conveddiénbfa 2$mdnoaawer

unsubstitute or subs tuted, Tor exa aI -subst i t Lt ed r al kanoyl ,
such as 2, 2° i*’é?’yng‘B‘FP‘é‘é%EH%EOAY a‘ﬁFPXX%?F ’3&350 fers
especially tnetltoxlyuatbmyﬂmhmmﬂ 4-nmwbam;ﬂoxynarbdn3dmnmdmh ibeulendred, for example,

benzy! oy CapbQkiment S AifRbf chefidal AAEHY BN SRR AL Hine 1P neHrblGEY bt a

met hoxycar bo ower a

2,2, 2-tri chsmra@éq ¢ashgxrydiciasidy lsuclaasgauctpusweuq)acnd oAraylmeBpxysaghanylaninpygan be
stannyl r adbl%ﬁkﬁi al.fd;ﬁ'y ?Aaéc?h ?@ﬁh'»h&%gﬁiﬁ@ f%hhﬁf &a‘lt—fonx'nﬂ% chagh'ﬂs suchush as

tert-lower alk r exarrp e tert-b oxa- or a |phat|c or
2-oxa- or 25‘?‘11“"& thipphenglaterand ESW‘P‘HWF%P@ Ca‘b@‘b@’éﬁ‘éﬂ 3Jsoby ower

al {«ﬁxy I O\tf\ﬁ tre@tident with ah- dll@%(ﬁ&heﬁl Kmh?ﬁit@ fé@mmpw sodium Fitﬁliloﬁiﬁél ”ﬁh@bsututed or

e oxyne e e OX

e ot ol b Sttt D Red R oy catb s tefto el BkORy chtboRR B P12 avi ng
5 or 6 ri ngsutistitmed .illyletbaﬂyqaﬂmnfym:ndwmbéclewedcby @ammah;lﬂmﬂtabysm:lmlfoxor
corr espondi Q&&QF%@&]@' oro&%ﬂc g&?r R uh%.u&:%& o?%ut{i dd g Sy;ﬁ:arbonyl-

1- phenyl - | ower unsu ute
di phenyl et ARINO ¢an; m@egm examplat by means of hydrogenolys1s, that i 1s to say by

treatment with hydrogen in the presence of a suitable hydrogenation catalyst, suchasa

- palladium catalyst; unsubstituted or substituted triarylmethylamino or formylamino can be
cleaved, for example, by treatment with an acid, such as a mineral acid, for example
hydrochloric acid, or an organic acid, for example formic, aéetic or trifluoroacetic acid,

* optionally in the presence of water, and an amino group protected by an organic silyl

- group can be freed, for example, by means of 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 thiourea and subsequent solvolysis, such as alcoholysis or hydrolysis, of the resulting
condensation product. An amino group protected by 2-substituted silylethoxycarbony! can
also be converted into the free amino group by treatment with a salt of hydrofluoric acid
yielding fluoride anions. '

-

A hydroxy group prdtec’:ted_by a suitable acyl group, an organic silyl group or by
unsubstituted or substituted 1-phenyl-lower alkyl is freed analogously to a corresponding-
ly protected amino group. Hydroxy protected by unsubstituted or substituted l-phenyl-
lower alkyl, for example benzyl, is preferably freed by catalytic hydrogenation, for
example in the pkesence of a palladium-on-carbon catalyst. A hydroxy group prbtected by
2,2-dichloroacétyl is freed, for example, by basic hydrolysis, and a hydroxy group



- 15 - of the phenyl radicals being, for exanple, halogen, such as
chlorine, |ower al koxy, such as nethoxy, and/or nitro. A protected am no
group may be, for exanple, in the formof a readily cleavable acyl- am no,
aryl net hyl am no, etherified nmercaptoam no, 2-acyl-Ilower alk-1-en-yl-am no,
si'lyl -- am no or-stannylam no group or in the formof an azido group. . In a
correspondi ng acyl am no group, acyl is, for exanple, the acyl radical of an
or-gani ¢ carboxylic acid having, for exam8€, up to 18 carbon atons,
especi al |l y an al kanecarb- oxylic acid that is unsubstituted or substituted,
for exanple, by halogen or by aryl, or of a benzoic acid that is

unsubst i t ut etheifiedtbydeittiowerslkylor byxedrpke orBythimalinhetc of &ass- o kacyslohy

nitro, or of f @iméftrwigkanpl e,
y@ suﬁsﬁﬂ rfi ﬁ%ﬂig??éea a%ttfbtys?scvdr SERAPRDYF wi

| ower al.kano ce alo- | kanoyl ,
such as 2- hdﬂ@&@éﬁ?‘lﬂ 0fé§§§88 9"@1"\:%“5 U?ﬂ}' oafetxcb%c\f\efl droxy"

2,2, 2bt [I I | :&ﬁ’i 1e%"by2an?0r§aﬁ16 snhlram@alaﬁﬂtex}amptmﬁzrfeﬂtymmtcan alsorve fieed iblyat satt
or ‘substitute oexa e, ower . al kox

exanpl e benRhhydr "gd@ﬁfgél uogcﬂ@pmﬁ ﬁmﬁ[‘tﬁ%ﬁ Iél%%oﬂllrl&{dgr
| ower al koxy- carbonyl that is branched in the 1-position of the Iomer

al kyl radi cgd, or suitably substituted in the 1- or 2-position, especially
tert-1ower %W@ar bonyl, for exanple tert-butoxy- carbonyl,

aryl met hoxy crefevably Rhaandtglgtreemh methyhr yl radi cal s which are preferabl y
phenyl that is unsubstituted or nono- or poly-substituted, for exanple,

| oner al kyl, espeC| ally tert-lower alkyl, such_as tert

ower al xy

such as -met Heres funejienalgrounsdn sgempopad otfosmplad I thaiare ﬁ%"a“é%ﬂ?wy B “?ﬁ“?‘h?)y
ZUCh as g”s%lﬁ&l ¥ KnfRfVable b'ﬂééﬁdgt ﬂﬁkﬁeﬁxgm Wﬁﬁé bfdﬁlpk in lﬂtelrachrxailmlaa;i the

ni tro-benzyl oXycar trtute en OXY - or
exanpl e benzfRiBe ﬁ?%%fggﬁm ylo %Wm%’)&abﬁ%ﬂ
ar oyl et hoxycar bonyl wherein the aroyl group is preferably benzoyl that is
unsubsti t ut bsti tuted., f or
exanpl e phe QB?;L‘ %lagrgwp °§“W§P§gpt nrngg @9@%?%8?] e? ESIPQ aﬁde il
2,2,2-trichl madlday temqmahletpmlspcnnygmnpsmetehmc}&i’drmnq Broyps, but also hydroxy yand

2_i odoet hoxy. ng -(trisubstituted silyl)-ethoxy- carbonyl wherein
each of the 5sﬁuﬁé %/ue%ét)s i ndependently of the others, is an aliphatic,

aral i phatic, cycloali phat ic or aromatic hydrocarbon radical having up to 15
carbon at OWBAts?Efof h%oﬂﬂiséuﬁtﬁéﬂ tfoﬁhﬁﬁ Vis %%Iéiabtylﬁxﬁ(hd idliimﬁi(mmfcﬂ exampleaer

al kyl, | ower oxy, en or nitr uc orr
unsubst i t ut eRitie ‘§’lﬂ?§ﬂf¥hﬁ@b‘??‘gﬂg n $alis e""ﬁﬂ%‘ﬂ{ﬂf%‘teo‘tﬂéfpfa &S@%\glgal kyl or
phenyl, for exanple 2-tri-|ower aIkyI5|Ierthoxy carbonyl such as
2-trinmethyls | | £%nitable
carbonyl , Hzé/ %Q?@%%%% 8%/ %‘gl sqnvew By{lulsg@glnz agétt ﬁb} Exzﬁﬁﬁl '
2-triphe nyI salbtyh@t $uoh s Arhethgxy-ethanol, or a sultable lower alkanol, for example isopropanol,
at a temperature of from room temperature (approx. 20°C) to 150°C, for example under
reflux. Especially when the compound of formula IV 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.

It is preferable to use as starting materials compounds of formula IV wherein one or two
of the radicals Ry, Rs, R4, Ry and Rg are each nitro and the remaining radtcals R4 Rs, Rg,
R, and Ry are each independently of the others hydrogen, lower alkyl that is unsubstituted
or substituted by free or alkylated amino, piperazinyl, piperidinyl, pyrrolidinyl or by

- morpholinyl, or lower alkanoyl, trifluoromethyl, free, etherified or esteriﬁgd hydroxy,
free, alkylated or acylated amino or free or esterified carboxy. '

The starting material of formula III is obtained by reacting a c0mp6und of formula VII



-16- O her acyl radicals that are suitable as am no-protecting groups are
correspondi ng radi cal s of organic phosphoric, phosphonic or phosphinic
aci ds, such as di-Ilower al kyl phosphoryl, for exanple dinethyl phosphoryl,
di et hyl phosphoryl, di-n-propyl phosphoryl or diiso- propyl phosphoryl,
di cycl oal kyl phosphoryl, for exanpl e dicycl ohexyl phosphoryl, unsubstituted
or substituted di phenyl phosphoryl, for exanpl e di phenyl phosphoryl, '
unsubstituted or substituted, for exanplg nitro-substituted, :
di (phenyl -1 ower al kyl)- phosphoryl, for. exanpl e di benzyl phosphoryl or
di (4-nitrobenzyl ) phosphoryl, unsubstituted or substituted
phenoxy- phenyl - phosphonyRy for exanpl e phenoxyphenyl - phosphonyl, di-| ower
al kyl phosphi nyl, for ex:;§*£=éiethylphosphinyI, or unsubstitu%gﬁ)or
substituted di phenyl phosppinyl, for exanple di phenyl phosphinyl’. "I n an
aryl met hyl ami no groupPetdt is a nono-, di- or, especially, - _
tri-arylnethylanino group, the aryl radicals are especially unsubstituted
or substituted phenyl radicals. Such groups are, for exanple, benzyl-,
di pheny! et iyhereiathe subséwents|age as dafiped abpyee With Acompound of Eamga ¥Hbt o group
in an am no group protected by such a radical is especially arylthio or
aryl -1 ower al kylthio, wher hn aryl is especially phenyl that is
unsubstituted or substitutgd!® fRy exanple, by |ower alkyl, such as nethyl
or tert-butyl, |ower &I OXY, ﬁéch as net hoxy, hal ogen, such ai ﬂiLorine,
and/ or by nitro. A corPesp ndiQg am no-protecting group is, f Y anpl e,
4-ni trophenylthio. I n a g;acyRpl ower al k-1-en-1-yl radical that can be
used as am no-protecting group, acyl is, for exanple, the corresponding
radi cal of a |ower al kanecarboxylic acid, of a benzoic acid that is
unsubst i t ut exhesgin R pand Rys arg cachy loveex aligyl and the remaigingsubstituenss ate agslefipedhy |
or tert-but )ébové,%ﬁnaﬁahléﬂ&iﬁ;?ﬂﬁ?b it GELA6RYin (AL GI9BEn PUEH AFpIRAOH hiVing

I e sem Ej)uc _

and/or by nitro,. or _es&eﬂmza a carboni c aci ester h as_a

O -
car boni ¢ acithe Peklicatign skypical reproseatativesial g comporrd phfprapula, VI are.
especi al l'y N,t\umw?lmmmid@amﬂa@wanu IN,NEdifme gy BidBlahide-dimethylacetal. The

1l-acetyl-praop-1-en-2-vl . or 1-lower alkoxycarbopyl - propd-ensi:y, far
exanpl e 1-ef" i %ﬁg,ql opt ‘6%‘3 hﬁ@gﬁo@'t@q r_eXctants of }Ionnri)ﬁaepvﬂ and VAiI tJot several
hours, for example for from 4 to 24 hours, at a temperature of approximately from 50°C to

150°C, in the absence or, if necessary, in the presence of a solvent.

The starting material of formula III is alternatively obtained by reacting a compound of
formula VII with an ester of the formula R;-C(=0)-O-CH,-CH; wherein R; is as defined
above, and reacting the resulting product with an amine of the formula H-N(R;,)-R;,
wherein the subsﬁtue_nts are as defined above.

The starting material of formula IV is obtained in the form of an acid addition salt by
reacting a compound of formula IX '

(IX),

wherein the substituents are as defined above, with cyanamidé (NC-N'le). The reaction is
carried out in a suitable solvent or dispersing agent, for example a suitable alcohol, for



Preferred am no-protecting groups are acyl radicals of carbonic acid

sem esters, especially tert-butoxycarbonyl, benzyl oxycarbonyl that is
unsubstituted or substituted, for exanple, as indicated, for exanple

4-ni tro-benzyl oxycar bonyl , or di phenyl met hoxycar.bonyl, or 2-hal o-I| ower

al koxycarbonyl, such as 2,2, 2-trichl oroethoxycarbonyl, also trityl or
formyl. The renoval of the protectlng gr@yps that are not constituents of
t he -desired end product of fornmula I is fected in a manner known per se,
for exanpl e by neans of solvol ysis,

- 17 - espé&' 1 ¥ sRUOIo6RE SuaRbIc Al S Ca’Fﬁ‘bg’%S¥§¢§0f eﬁm&%‘%ﬂ?ﬁﬁ'@f |

reducti on, |aIIy ysi s or ¢ ducti1on

st epwi se or @ thmsa& 38901 at a\temperaturedy mm@mm@wﬂpéée(;rfoaemm@r -
known per seymfedreffiixcording to the nature of the protecting groups, in
various ways, preferably by nmeans of solvolysis or reduction. 2-Halo-Ilower
al'koxycar bonyl anmi no (optionally after conversion of a 2-brono-I|ower

al koxycar bonpioeedstt? group into a 2-iodo-lower al koxycarbonyl am no group),

| - h bonyl 4- I b
ol aved. "t or FHEE BTSRRI B CamboyRe R rbufR LF SR ATE AV ARARIERS agent.
such as zi ncpiotectduebyreadibneaovable protecting groups dre especiallyamino goups,amit aljoeous

acetic acid. O@{{Bﬁ&?& S @ﬂ%rgﬁ@’ Uil %o?ﬁﬁe&lﬁd% gﬁ)ﬁ@x‘tﬁa@ in Hes%&?jézﬁﬁﬂﬁ

with a nucle -formng, ) suc as so
t hi ophenol at #r exgmaple-amine in e sadical Ricar bonyl am no can be cleaved al so by
treatment with an alkali metal dithionite, for exarrple sodlumdlthlonlte

Unsubstituted or substltute di henyl hoxycar bon tert wer

al koxycar bordMT8R6tYs dSF“’%“"Le Emgmgf ula i EP?%M&%?I"’&PFI Y&n be
;:I eﬁ/ed by tfeaaimoatumd) eateﬁwr&aimlve aﬁl@ydildefdilra reacgwg b?cli&efrﬂﬂd@ Q‘Be sa:lne is true
ri fluoroace a uns enzy carbonyl - am no
can be cl eavé)(‘j%hef‘ge?mfé%ﬁ‘?ﬁ)‘fl ‘B?Ehﬁ‘%\ %‘F{) H’éﬁ“ﬂsl aﬁ)ﬁé?/ is to say by
treatment with hydrogen in the pr esence of a suitable hydr ogenat i on :
catal yst, :
triaryl met hyﬁgﬁg%%c?i% %?ﬂy%sﬁ%?%é%togfmeaveé&%&%ﬁf &Hﬁéﬁﬁ%ﬂh@gd 2 trtrlgnt
wi th an aci dlinking harhen atom pkthe estarifying radicab forqxample estess hf ﬁnew(tn)d@ster type, an
or gani ¢ aci Gsuchl €@ Jsfs <M obtaifibRl, f6r Xarpld, by ld&hﬁb%&?itﬂcﬁué’t%ﬂa corres-

optlonally inth resence wat er m nd gy oup
organi c sil yPO"Ej’I‘ t‘i’é‘h‘“blémy’r EKehe; @gpv%wﬂybestquefg{g%qgScagéarm,ﬁywi,g%gsOr
al cohol ysi s. (obmimdble) Foexatiple, by treatment of the corresponding acid with an isoxazolium

~ reagent; 1,2-oxazolium or Woodward method), or 1-lower alkoxyvinyl esters (obtainable,
for example, by treatment of the corresponding acid with a lower alkoxyacetylene; ethoxy-
acetylene method), or esters of the amidino type, such as N,N’-disubstituted amidino
esters (obtainable, for example, by treatment of the corresponding acid with a suitable
N,N’-disubstituted carbodiimide, for éxample N,N’-dicyclohexylcarbodiimide; carbodi-
imide method), or N,N-disubstituted amidino esters (obtainable, for example, by treatment
of the corresponding acid with an N N-dxsubstltuted cyanamide; cyanamide method),
suitable aryl esters, especially phenyl esters suitably substituted by electron-attracting
substituents (obtainable, for example, by treatment of the corresponding acid with a
suitably substituted phenol, for example 4-nitrophenol, 4-methylsulfonyl-phenol, 2,4,5-tri-
chlorophenol, 2,3,4,5,6-pentachloro-phenol or 4-phenyldiazophenol, in the presence ofa
condensation agent, such as N,N’-dicyclohexylcarbodiimide; activated aryl esters |
method), cyanomethyl esters (obtainable, for example, by treatment of the corresponding
acid with chloroacetonitrile in the presence of a base; cyanomethyl esters method), thio
esters, especially unsubstituted or substituted, for example nitro-substituted, phenylthio
esters (obtainable, for example, by treatment of the corresponding acid with unsubstituted

" or-substituted, for example nitro-substituted, thiophenols, inter alia by the anhydride or



protected by 2-hal oacetyl, for exanple 2-chloroacetyl, can be freed by
treatnent with thiourea in the presence of a base, or with a thiolate salt,
such as an al kali metal thiolate, of thiourea and subsequent sol volysis,
such as al cohol ysis or hydrolysis, of the resulting condensation product.
A amino group protected by 2-substituted silyl ethoxycarbonyl can al so be
converted into the free am no group by tyeatment wth a salt of
hydrofluorlc acid yielding fluoride anidons. A hydroxy group protected by
a sui tabl e acyl group, an organic silyl group or by unsubstituted or

Ty pr of oot e B, £Skleq ol ¢IAY AT IMRL by biD Gt RIRABNED,

1- phenyl - | cﬁomxamn@lby tre@tmgmmeecmmndmg @@W@lh@ﬂdﬁ'lhydﬂ%ﬁ@ﬁllb? Otatal ytic
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catal yst. rox roup plotecdte oroacetg/ Fn?n for
exanpl e, by 1‘{7 ¥droxyyplithalipide; or M&d@xﬁwﬂw & fpr example by th e an ydride or _-
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carboxylic @ﬁmplefmkmmusuizanéj andrteameéadﬂyamtdlyd'w groypshutaiot vithdmigo an
organi c silyl ng' cal, for exanple trimethylsilyl, can also be freed by a
salt of hydrg5?lf ric acid yielding fluoride anions, for exanple

t et rabut yl amoni um f | uori de. Process a: Pr ef erabl y Rlerr] and R err] are
each net hyl . S Hn Wlin R nixeld anhydiidesdt e
advant ageousl|y prg?gect eddc?%feogﬁﬁﬁ ay e va rot egﬁ? ng roups ar%

especi al |y ahat@eidg fwﬁgmph% anhydrides %h unrmq acidfe igeo Gppesially
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groups, but a&id&@ (db;zinabiy, fanexample, from a correspondmg acid ester via the correspondmg

' hydrazide and treatment thereof with nitrous acid; azide method) anhydrides with
carbonic acid semiderivatives, such as corresponding esters, for example carbonic acid
lower alkyl semiesters (obtainable, for example, by treatment of the corresponding acid
with haloformic, such as chlorofonnié, acid lower alkyl esters or with a 1-lower alkoxy-
carbonyl-2-lower alkoxy-1,2-dihydroquinoline, for example' 1-lower alkoxycarbonyl-
2-ethoxy-1,2-dihydroquinoline; mixed O-alkylcarbonic acid anhydrides method), or
anhydrides with dihalogenated, especially dichlorinated, phosphoric acid (obtainable, for
example, by treatment of the corresponding acid with phosphorus oxychloride; phosphorus
oxychloride method), or anhydrides with organic acids, such as mixed anhydrides with
organic carboxylic acids (obtainable, for example, by treatment of the corresponding acid
with an unsubstituted or substituted lower alkane- or phenylalkane-carboxylic acid halide,
~ for example phenylacetic acid chloride, pivalic acid chloride or triﬂuoroa_c_:etié acid

chloride; mixed carboxylic acid anhydrides method) or with organic sulfonic acids
(obtainable, for example, by treatment of a salt, such as an alkali metal salt, of the corres-
ponding acid, with a suitable organic sulfonic acid halide, such as lower alkane- or aryl-,
for example methane- or p-toluene-sulfonic acid chloride; mixed sulfonic acid énhydrides
method), and symmetric anhydrides (obtainable, for example, by condensation of the
corresponding acid in the presence of a carbodiimide or of l-diethylami_nopropyne;
symmetric anhydrides method). |

Suitable cyclic amides are especially amides with five-membered diazacYcles of aromatic
character, such as amides with imidazoles, for example imidazole (obtainable, for



carboxy groups. , A salt of a conpound of fornula IV is preferably an acid
addition salt, for exanple a nitrate or one of the acid addition salts
mentioned for the end products of fornula I. The reaction is carried out
in a suitable solvent or dispersing agent, for exanple a suitable alcohol,
such as 2-nethoxy-ethanol, or a suitable. |ower alkanol, for exanple

i sopropanol, at a tenperature of fromroomtenperature (approx. 20[err]Q
tQ 150[err]C, for exanple under reflux. Especially when the conmpound of
formula IVis used in the formof a salt22-that salt is converted into the
free conpound, preferably in situ, by the addition of a suitable base, such
as an al kali netal hydroxide, for exanple sodi um hydroxide. i s

“preferabl e esample, by trsatment o@mmoacsmnéme@mddmukl f‘C#fB‘P'PﬁMh&mdﬂ%ﬁerel n- one
or two of "t Biflida20k fPEmBus of kya.%ﬁ% "tbr eﬁhs;ggé b.s-dihuliyl-pgneoRlebinaBlepftach

nitro and th remal ni ng

i ndependent leyample h)éWGV I‘i’éﬂ? Mhﬂgéﬁde P)S\%?“%“RW‘R@H%WMF?OE‘?TQX&ZPW& ed or
substi t ut ed ghynddyee or al kyl ated- am no, piperazinyl, piperidinyl,
pyrrolidinyl or by norpholinyl, | ower al kanoyl, tri fl uor onet hyI free, :
etherified or esterified hydroxy, free al kyl ated or acylated am no or free
or. esterifi @brivatibenof acidbiof formula Migharehrebeé nsedais aCylating agelnts| can@ls@maﬁoneqd by
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corrpou nd of afmixtar a;f \Hel starting material of formula V and the-3ciq used as acylatmg agent in the
_presence of a suitable N,N-disubstituted carbodiimide, for example N,N’-dicyclohexyl-
carbodiimide. In addition, amino or amido esters of the acids used as acylating agents can
be formed in the preSence of the starting material of formula V to be acylated, by reacting
a mixture of the corresponding acid and amino starting materials in the presence of an
N,N’-disubstituted carbodiimide, for example N,N’ -dicyclohexyl-carbodiimide, and an
N-hydroxy-amine or N-hydroxy-amide, for example N-hydroxysuccinimide; ‘where
appropriate in the presence of a suitable base, for example 4-dimethylamino-pyridine.

The reaction is preferably carried out by réacting a reactive carboxylic acid derivative of a
compound of formula VI with a compound of formula V wherein the amino group or
hydroxy group participating in the reaction is in free form. .

The reaction can be carried out in a manner known per se, the reaction conditions being
dependent especially on whether, and if so how, the carboxy group of the acylating agent
has been activated, usually in the presence of a suitable solvent or diluent or of a mixture
thereof and, if necessary, in the presence of a condensation agent, which, for example
when the carboxy group participating in the reaction is in the form of an anhydride, may
also be an acid-binding agent, with cooling or heating, for example in a temperature range
from approximately -30°C to approximately +150°C, especially approximately from 0°C
to +100°C, preferably from room température (approx. +20°C) to +70°C, in an open or
closed reaction vessel and/or in the atmosphere of an inert gas, for example nitrogen.
Customary condensation agents are, for example, carbodiimides, for example |
N,N’-diethyl-, N,N’- dlpropyl- N N’-dlcyclohexyl- or N-ethyl-N’-(3-dimethylamino-
propyl)-carbodiimide, suitable carbonyl compounds, for example carbonyldiimidazole, or
1,2-oxazolium compounds, for example 2-ethyl-5-phenyl-1,2-oxazolium 3’-sulfonate and
2-tert-butyl-5-methyl-isoxazolium perchlorate, or a suitable acylamino compound, for
example 2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline. Customary acid-binding
condensation agents are, for example, alkali metal carbonates or hydrogen carbonates, for



wherein R err] and R err] are each | ower al kyl and the renaining
substituents are as defined above, in a manner anal ogous to that described
in the European Patent Application having the Publication No. 23346 1.

Typi cal representatives of a conpound of formula VIII are _

N, N- di et hyl f or mam de- di.net hyl acet al and

N, N-di net hyl acet am de-di net hyl acetal . "The reaction is carried out with
heati ng of the reactants of fornulae VII jand VIII for several hours, for
exanple for from4 to 24 hours, at a teﬁﬁgfature of ‘approximately from
50[err]C to 150[err]C, in the absence or, if necessary, in the presence of

Ivent. T . qal of forqula |l i ' iLpgd
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. , 0 : :
wherein the substituents are as defi ned’above e starting material of
formula IV is obtained in the formof an acid addition salt by reacting a

colr)rp;)ytnd ?\I Tﬁ\f Mg'rﬁ%terri]aldof formula V i_stort])taﬁlfeﬂfﬂy rTrjeduction of ﬂﬁgﬁ&@iﬁl‘oddrﬂﬁ in a
carri ed out SMEPURAl JOIE L NAETTER B B SELALAPnEROigLI e RooRe R i each ' °
sui tabl e al ceiaol Thaofeduction can be carried out, for example, by catalytic hydrogenationina -
20 - suitable solvent, such as a suitable acyclic or cyclic ether, such as in tetrahydrofuran.

There is preferably used as hydrogenation catalyst palladium on active carbon (5 %) and

in that case the hydrogenation is preferably carried out under normal pressure.

-Process c: , .
A suitable oxidising agent for converting a compound of formula [ wherein R, is pyridyl
into the N-oxido compound is pteferably a suitable peracid, for example a suitable
perbenzoic acid, such as especially m-chloro-perbenzoic acid. The reaction is carried out
in an inert solvent, for example a halogenated hydrocarbon, such as preferably methylene
chloride, at temperatures of approximately from -20°C to +150°C, especially approx- -
imately from 0°C to the boiling point of the solvent in question, in general below +100°C,
and preferably at room temperature or at slightly elevated temperature (20°C-70°C).

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 into the free compounds in customary manner, 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 proéesses described above, including the processes for removing protecting groups
and the additional process steps, are, unless otherwise indicated, carried out in a manner
known per se, for example in the presence or absence of preferably inert solven_i;s and
diluents, if necessary in the presence of condensation agents or catalysts, at reduced or
elevated temperaiure, for example in a tempe:atlire 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, and more especially at



exanpl e a suitable | ower al kanol, such as ethanol, in the presence of
equi nol ar anounts of the salt-formng acid at a tenperature of fromroom
tenperature to 150[err]C, for exanple under reflux. Process b: Free
functional groups in a conpound of fornula V or VI that are advantageously
protected by readily renovabl e protecting groups are especially .anino
groups, but al so hydroxy and carboxy groups, that are not .intended to
participate in the desired reaction, for exanple amno-in the radical RI.

A reactive . derivative of a conpound of f@4nmula VI wherein X is oxo'is
especially a reactive (activated) ester, a reactive anhydride or a reactive
cyclic amde. The sane is true for the derivatives wherein X has one of the
ot her def i ni tdopntemypevasureainon snitableReessal ane if(necessaratindl ivgst gasqutmpsphgreaford of
formula W AL Lanfple %E@c}ée‘{laﬁﬁb hergdNsaturated at the linking carbon atom.of
the esterifying ra for anple esters of the vinyl ester type, such
as actual vinyl esters (obtainable, for exanple, by transesterification of
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N, N' - di subst catalystd, soivesits, ereperatnee ndforpresstieconditionsxanpl e, by -treat nent of
t he correspondi ng acid wwth a suitable N, N -di substituted carbodiimde, for

exanpl e N, N -dicycl ohexyl carbodi.i m de; carbodi- injde nethod), or
N, N- di subst i The meammreiﬁesa@semhpmﬁ gbthe process imwhigh a comyow-‘beltta@ﬁbleof
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presence of msnbndﬂnmmponndagk!st:ubenaﬂovaas béihp esi:ecxymywhhaxlyllecar bodi i m de;

activated aryl esters nethod), cyanonethyl esters (obtainable, for exanple,

by treatment of the corresponding acid with chloroacetonitrile in the
presence of Zhopessentdnyentinnreiptes also 4o noval saging matarials asd/pr intermegiatgsandyto
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The invention relates also to a method of treating warm-blooded animals suffering from a
tumoral disease, which comprises administering to warm-blooded animals requiriﬁg such
treatment an effective, tumour-inhibiting amount of a compound of formula Torofa

| pharmaceutically acceptable salt thereof. The invention relates further to the use of a
compound of formula I or of a phannaceutically acceptable salt thereof for inhibiting
PDGF-receptor kinase or to the use of a.compound of formuia I wherein R, and Rgq are
each hydrogen, or of a pharmaceutically acceptable salt thereof, for i_nhibiting protein

‘kinase C in warm-blooded animals or for prepaﬁng pharmaceutical compositions for use
in the therapeutic treatment of the human or animal body. Effective doses, for example
daily doses of approximately from 1 to 1000 mg, especially from 50 to 500 mg, are
administered to a warm-blooded animal of approximately 70 kg body weight accordmg to
species, age, individual condition, mode of admlmstratlon and the md1v1dual syndrome.

The invention relates also to pharmaceutical compositions comprising an effective
amount, especially an amount effective in the prevention or therapy of one of the above-



- 21 - carbodii m de nethod; activated thiol esters nethod), am no or
am do esters (obtainable, for exanple, by treatnent of the correspondi ng
acid with an N hydroxy-am no or N hydroxy-am do conpound, for exanple

N- hydr oxy-succi ni m de, ‘N-hydroxy-pi peridine, N-hydroxy-phthalimde or

1- hydr oxy- benzotri azol e, for exanple by the anhydride or carbodiimn de

met hod; activated N-hydroxy esters nethod), or silyl esters (which are
obt'ai nabl e, for exanple, by treatnment of_ the corresponding acid with a
silylating agent, for exanple hexanet hylzsdi silazane, and react readily with
hydr oxy groups but not with am no groups). Anhydri des of an acid.of
formula VI may.be symetri ¢ or preferably m drides. .of..that acid,
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1- di et hyl aniPHEsRiRFBaceR{igdhcompesitians whicheif quﬁioal)ay comprise further pharmaco-

logically active substances, such as antibiotics, are prepared in a manner known per se, for
example by means of conventional mixing, granulating, confectioning, dissolving or
lyophilising processes, and comprise approximately from 1 % to 100 %, especially from
approximately 1 % to approximately 20 %, active ingredient(s).

ﬁ

The following Examples illpstraie the invention but do not limit the invention in any way.
The R, values are determined on silica gel thin-layer plates (Merck, Darmstadt, Germany).
The ratio to one ancther of the eluants in the eluant mixtures used is giveh in proportions
by volume (v/v), and temperatures are given in degrees Celsius.

Abbreviations:
HV: high vacuum
n: normal (straight-chain)

Example 1: 41.3 g (0.17 mol) of 3-nitrophenyl-guanidine nitrate, made into a slurry in
50 ml of isopropanol, are added toa solution of 30 g (0.17 mol) of 3-dimethylamino-1-(3-



Sui table cyclic am des are especially amdes with five-nenbered di azacycl es
of aromatic character, such as amdes with i mdazoles, for exanple

i m dazol e (obtai nable, for . '

- 22 - exanple, by treatnent of the corresponding acid with’

N, N. - car bonyl di i ni dazol e; i nidazolide method), or pyrazoles, for exanple

3, 5-di net hyl - pyrazol e (obtai nabl'e, for exanple, by way of the acid

hydrazi de by treatnment with acetyl acetone; pyrazolide nethod).

Derivatives of acids of fornula Vi that'7§a‘n be used as acyl ati ng agents. can
al so be fornmed in situ. For exanple, N, N -disubstituted am dino esters can

Vand the advioyt2abebERd Andofierb it B 20238 481 0h oolhyrBR Sl fhanfl. ARG 2
N, N- di subst itheiadsitieraobhd? grf0.d@ mdlpof sodium hydiuxide; te yelowisaspension is boiled at
car bodi i ni dg, ﬂ!%{'fo?%q'lo%ﬁsoth@fE&%ﬂth}Wmﬁ&ﬁr@ﬁ?{R{m& Qﬁg@&%ﬁ’eﬁ Witfr 206!l of .

acyl ating ag S can be forne e’presence o Ing materi al

fornmula V t csmomyl afkedfiltzayion gesiduerig maderinte asiros mt&Q@ nglood rvss@prcﬂmusngedcford
d f t
and amno s 3@rr$|in'ﬂ€bs ”ﬁ&é‘:Fa ahNé waﬁhcfmﬁiufﬁﬂz ? 'PPPin‘er a ciuﬁjhﬁldﬁx% ihfol @@ry in

car bodi i m de or exanple cyc car o

N- hydr oxy- artOAanlf ethanoliand washing with “@)QQRB!"BOWI M’r@?ﬁé&ﬂ?ﬁrﬁﬁﬁb%r e
appropriate N-(B-hhﬁ)pmé@ﬁmqs 1;9}1'1@1)321? yiBidindade; oy, 222DBP,R,; = 0.75 (chloro-

4- di net hyl a:P NOo- pyy i L % he reaction is preferably carried out by
reacting a %‘@“8 opyl ic acid derivative of a conpound of formula VI
wth a corrpound of fornmula V wherein the am no group or hydroxy group :
parti ci patl 'o 1:Sad L form The reaction can be carried
out in a rranner %{Mﬁma er iﬁe&‘%“ﬁ?&e@@?%n condi tions being dependent
especially on whether, and if so how, - the carboxy group of the acylating

agent has bagg 8¢l k¥l ¢dls mva§ Juyné i pss ) SreSid8ed &fo Wi bta%hﬁwss%ly&@fonor

diluent or O m xture thereo necessary, e presence of

condensat i o@féae‘?ﬁtg (%meno f%ﬁmf@%&ﬁﬂwl%%fﬁ 9 wﬂb‘ gxqshermie F"@PB‘a‘h ng
in the reactha9Bubisided75.h¢ (DD MbDof efardbids!(50%% in Waler) are added and the reaction

mixture is boiled at reflux for 21 hours. After cooling to 0°, the mixture is filtered and
washed six times with ethanol/dxethyl ether (1:1). Drying under HV at 40° yields 3-nitro-
phenyl-guamdme mtrate m.p. 205-207°.

Step1.2:8¢ (0.35 mol) of sodium are placed in 260 ml of toluene and at 100° made into a
suspénsion using a vibromixer. After cooling to 0°, 17 ml (0.42 mol) of methanol are
added dropwise, with coolihg, and the mixture is then stirred for 45 minutes at 75°. At 25°

- and with ice-cooling, a solution of 38.5 ml (O 35 mol) of 3-acetylpyndme and 28 ml (0.35
mol) of ethyl formate in 300 ml of toluene are added dropwise in the course of 45 minutes.
The yellow suspension is stirred for 16 hours at 25° and then 23.7 g (0.52 mol) of
dimethylamine are added. After the addition of 100 ml of toluene, the mixture is stirred
for 45 _minutes_ at 25°, and then at 0° a solution of 20 m1 of acetic acid in 150 ml of toluene
is added dropwise in the course of 30 minutes and the mixture is then boiled at reflux for
1 hour. After cooling to 25°, the mixture is filtered and washed with 500 ml of toluene/-

- hexane (1:1) and the filtrate is concentrated until crystallisation begins. Cooling to 0°,
filtration and drying at 80° under HV yield 3-dimethylamino-1-(3-pyridyl)-2-propen-1-
one; m.p. 8§1-82°.

Example 2: 100 mg (0.38 mmol) of N-(3-aminophenyl)¥4-(3-pyﬁdyl)-z-pyrimidine-amine
are dissolved in 5 ml of pyridine; 58.5 ul (0.46 mmol) of 4-chlorobenzoyl chloride are
added and the mixture is stirred at room temperature for 24 hours. 10 ml of water are
added to the reaction mixture which is then cooled to 0° and filtered. Washing with water



al so be an acid-binding agent, wth cooling or heating, for exanple in a
tenperature range from approximately -30[err]C to approxi mately +150[err]C,
especially approximately fromO[err]C to +100C, preferably fromroom
tenperature (approx. +20C) to +70[err]C, in an open or closed reaction
vessel and/or in the atnosphere of an inert gas, for exanple nitrogen.
Customary condensation agents are, for exanple, carbodiim des for exanpl e
N, N -diethyl-, N N-dipropyl-, NN - di cycl ohexyl or

N-et hyl - N - (3-di met hyl am no- propyl)-cardyodi i m de, sui tabl e car bonyl
conpounds, for exanpl e carbonyl diinidazole, or 1,2-oxazolium corrpounds for
exanpl e 2-et hyl-5- hen(ill -1, 2-oxazolium 3' - sul fonate and

2-t ert - but ylané drgngyiel N3 Acthlerabenzoylamide phenplf- 4a(3smrtda/9r%pmw@n¢mme
conpound, f(p(; EX3P4P, R: 2105 ¢hibrSIoRR EGRAHRPRY: 1)1, 2- di hydroqui nol i ne.

Customary aci d bi ndi ng Condensat i on agents are, for exanpl e, al kali netal |
carbonat es or hydrogen carbonates, for :

- 23 - exmlsm@mumrﬁ[lsm@ﬁe‘dwmnawbonate or hydrogen carbonate
(customarily together with-a sulfate), or organic bases, such as,

customarily, pyridine or sterically hindered tri-I| ower aI kyl am nes, for
exanpl e N, NStép 2 dpAapspenbdioatoli 7.0a{0358 mol) o€ Ns(3anitrophenyijt4(3-pyridyl)-Ror nul a Vv

wherei o one PYRTHERR S 700 Gt bicthyBidtindy ﬁ?e%??'fé%ﬁfaﬁ%n @
Rlerr] are eeldve ¢arbom(5 %h ander@dwdmgm atmospherecas mormeal poessyrefor th@m'pl dhe by
catal ytic htléﬁ{ggﬁﬁaﬁlidhﬁﬁerb@aﬁd ! el &{c\iﬁ’ﬁ‘& ﬁ#&ﬂ;tﬁ? e% | y useﬁa

or CyC|IC e such as In tetrahy uran ere IS

hydr ogenat | §@li¢ B@P?'s‘f‘a‘r}'&mawlhﬁhﬁnéﬁs M%V%SBHH 208 m Ofd‘Pf’th[ﬁ“e( thipridese
t he hydr ogeiFiitra@on hid Ofyeigyiald N-(8 amih6sheayl)- qusyndygtzrpynmﬁﬁ@mme,

Process c: ent Qr ,Cco rting compound of fornmula
| wherein RPEP#S;?QJ &rﬁ%f‘ihﬂ‘% Rﬁ’ﬁ?{?ld‘yxgnpound is preferably a
sui tabl e peraC|d for exanple a suitable perbenzoic acid, such as

Phort col velpitiols EB WP 3t Bengelf 168 w8 ke ﬁi%%iﬁﬁosn"%ﬁle#) o1 y

met hyl ene (0. 38 mmol) of 3 ammophenyl)-4-(3—pyndyl)— -pynm1d1ne—amme in 5 ml of pyridine
and the mixture is stirred under a nitrogen atmosphere for 24 hours at room temperature.
10 ml of water are added to the reaction mixture which is then cooled to 0°, filtered and
washed with water. Drying under HV yields N-(3-benzoylamidophenyl)-4-(3-pyridyl)-2-

pyrimidine-amine; m.p. 207-209°, R; = 0.53 (chloroform:methanol = 9:1).

Example 4: A solution of 100 mg (0.38 mmol) of N-(3-aminophenyl)-4-(3-pyridyl)-2-
pyrimidine-amine and 59 mg (0.46 mmol) of 2-pyridinecarboxylic acid chloride in 5 ml of
pyridine is stirred under nitrogen for 24 hours at room temperature. After the addition of

- 30 mg (0.23 mmol) of 2-pyridihe-ca_rbokylic acid chloride, the mixture is stirred for
18 hours and then a further 25 mg (0.19 mmol) of 2-pyridinecarboxylic acid chloride are
added and the mixture is stirred for 72 hours at 25°. After the addition of 10 ml of water
and cooling to 0°, the mixture is filtered and washed with water. Separation by chromato-
graphy (silica gel, CHCl,/MeOH = 9:1) yields N-[3-(2-pyridyl)-carboxamido-phenyl}-
4»(3-pyridyl)¥2-pyrimidine-amine; m.p. 187-190°, R¢ = 0.58 (chloroform:methanol = 9:1).

Example 5: Analogously to Example 4, N-[3-(34pyridyl)-c'arboxamido-phenyl]-4-
(3-pyridyl)-2-pyrimidine-amine is prepared from 3-pyridinecarboxylic acid chloride;
m.p. 217-220°, R¢ = 0.29 (chloroform:methanol = 9:1).

Example 6: Analogously to Example 4, N-{3-(4-pyridyl)-carboxamido-phenyl}-4-(3- .
pyridyl)-2-pyrimidine-amine is synthesised from 4-pyridinecarboxylic acid chloride;



chloride, at tenperatures of approximately from-20[err]C to +150[err]C,
especial |y approx- imately fromO[err]C to the boiling point of the solvent
in question, in-general below +100[err]C, and preferably at room .
tenperature or at slightly elevated tenperature (20[err]C 70[err] Q). Aci d
addition salts of conpounds of fornula | are obtained in customary nmanner,
for exanple by treatnment with an acid or a suitable anion exchange reagent.
Acid addition salts can be converted into the free conpounds in custonary
manner, for exanple by treatment with a-28rtable basic agent. M xt ures of
isoners can be separated into the individual isoners in a nmanner known per

se, for exanple by fractional cr stallis romat ogr aphy, etc. The
processes deBd} |23ét¥2§5d%fe'02%1”ﬂ Fofemy: H@aﬁf‘%ﬂ'egé for renoving prot ecti ng

groups and the additional ‘process steps, are, unless otHhervi se ‘indicated,
carried out Ln a

absence of  pEENBPEH 95 TH8 TR of BensarflonRERERy Enl e 16e RIGES 206 Sofefipn of
presence of c@mmgr(oaeummoagﬁm- -amirphenylp4<3- pemdywumaum@meemmatueé m! of
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appr oxi mat el Fecrﬁﬂﬂhé&rf?o blﬂiclebbnéfand yxelds the crystalline product N-(3-
- 24 - room erature sul ta e se necéssary |5 %Al,nert
gas at rmspheI'JQ,n mromwaen@p pheny M @’BV dl“?? FRTEMR- 334

steps, taki ng, gqpqu&hldaéfo@hlméthmalgbgt ituents in the nolecule, if
necessary, f of exanpl e when readlly hydr ol ysabl e radi cal s are present,
especi al | y mld reaction

Example 8: 28 mg (0.19 mmol) of phthalic acid anhydride are added to a solution of

50 mg (0.19 mmol) of N-(3-aminophenyl)-4-(3- pyndyl)-z-pynmldme-amme in 1 ml of
pyridine. After 2.5 hours, a further 14 mg (0.095 mmol) of phthalic acid anhydride are
added to the yellow reaction solution and the mixture is stirred for 20 hours at 25° The
suspension is filtered and washed with a small amount of cold pyridine. The residue is
digested with 2 x 2.5 ml of absolute ethanol and yields N-{3-(2- carboxybenzoylamido)-
phenyl]-4~(3-pyndyl)-2-pynmldxne-amme, m.p. 206-209°, Rf =0.07 (chloroform -
methanol = 9:1).

Example 9: A solution of 100 mg (0.38 mmol) of N-(3-aminophenyl)-4—(3-pyridinyl)-2-
pyrimidine-amine and 105 pl (0.46 mmol) of caproic acid anhydride in 5 ml of pyridine is
stirred under a mtrogen atmosphere for 24 hours at 25° and then concentrated in a rotary
evaporator. The residue is purified by flash chromatography (silica gel chloroform -
methanol 95:5), yielding N-(3-n-hexanoylamido-phenyl)-4-(3- pyridyl)-2-pyrimidine-
amine; m.p. 180-184°, R, =0.78 (c'hloroform:methanol =9:1).

Exam-gle 10: 1 g (5.68 mmol) of 3-dimethylamino-1-(2-pyridyl)-2-propen-1-one [EP-A-
233 461] is dissolved in 8 ml of isopropanol, and 1.38 g (5.68 mmol) of 3‘-nitrophenyl-
guanidine nitrate are added. After the addition of 0.25 g (6.24 mmol) of sodium
hydroxide, the yellow suspension is heated at reflux for 20 hours, then cooled to 0°,
filtered and washed with 30 ml of isopropanol. The filtration residue is stirred in 15 ml of
ethanol for 20 minutes, filtered and '\yashed with a small amount of cold ethanol, yielding

. N—(3-nitr_ophenyl)-4—(2-pyridyl)-2-pyri_midine-'amine; m.p. 213-219°.

Example 11: 1.38 g (5.68 mmol) of 3-nitrophenyl-guanidine nitrate and 0.25 g
(6.24 mmol) of sodium hydroxide are added to a solution of 1 g (5.68 mmol) of



condi tions should be used, such as short reaction tinmes, the use of mld
acidic or basic agents at | ow concentrations, stoichiometric quantity

rati os, and the selection of suitable catal ysts, solvents, tenperature
and/.or pressure conditions. The invention relates al'so to those forns of
the.process in which a conpound obtai nable as i nternedi ate at any ‘st age of
the process is used as starting material and the renmaining steps are
carried out or the process is interrupted at any stage or a starting
material is forned under the reaction cA&%itions or is used in the form of
a reactive derivative or salt. It is preferable to begin wth those
starting materials which in accordance wth the process result in the

conpounds désdimetdaminovk (4aytidylirg-propascl-ane {/USzi’ﬂ@ab‘F 881 000jgn $rrakekiso-
i nvention r ?r afiol. %@gehﬁw%%ﬁénsr%h% ﬁéd?éﬁ }{@% % ﬁJrQO%BQ{s%d'LﬁEneJdﬁéﬁ t%gPS and

to processe reparati on thereof e start, I ng materi al used and

the reacti orAf&smnshmngl%%%M iS0pronanelthe Hltationses wmdﬁé%tmatwrﬁytme
conmpounds degédesdi6alid 1S idlloSetﬂﬁﬁd)ll mtmmnas REbMGatesaRIfilBirkd edthainge.r Beying The -

i nvention rel rea way bl ooded ani o

Suf for i ng 1 PBRFTY orions NG BB e o R B LRy 20 284°
war m bl ooded ani mal s requiring such treat ment an effective,

t umour - i nh|

phar maceut i M Aﬁﬁﬁcfus@atﬁ;ﬁ%ﬁég%ﬁ [ﬁ'zie | nve’JA’PQ '5)209 do)-phenylli 4

t he use of @yudvrbaammtdmaaammeas preparedffrom ammmﬂzoyébwnéwem absd 1E%|t
thereof for g nr()%&}ﬂggg%mg%ﬁ@;ﬁ% z_l nase or to the use of a conpound of

formula | whérer ydrogen, or of a pharnaceutically
acceptabl e salt thereof, for inhibiting protein kinase Cin warm bl ooded

ani mal s or f&fg@!@vﬁrm Y8 Bxdinple?, N—Qmubtdbeﬁztf mide P hehyuhe-(s-

t herapeutic tr, glé nt.of..the hurran or | mal fﬁ.lOd ?1 | ve dos

exanmpl o dai BYFRYAPHImIGRE RIS e{eyaﬁeﬂﬁmﬁ SiRfisgen] chlosilecmar 2y 5218 50
to 500 ng, &Ree= hl4(chlotoforatmethanoafitybl ooded ani nal of approxi mately 70 kg

body wei ght according to species, age, i ndi vi dual condition, node of
adm ni stration and -t he indivi dual syndrone. The invention relates also to

phar maceut i Examplerids AnalegouslysaBxamipte;2, N [214-cyariobenzeaytamido)-phesytlid(3-y an
amount - ef f eqlydgr)iNpfritfiditehie i Prephret THinf @yl obRiZoyt thioRkBe ARG 220-222°,

- 25 .
R¢ =0.31 (chloroform:methanol = 9:1).

Example 15: Analogously to Example 2, N-[3-(2-thienylcarboxamido)-phenyl]-4-(3-
pyridyl)-2-pytimidine-amin_e is prepared from 2-thiophenecarboxylic acid chloride;
m.p. 139-141°, R¢ = 0.35 (chloroform:methanol = 9:1). '

Example 16: Analogously to Example 2, N-(3-cyclohexyl-carboxamido-phenyl)-4-(3-
pyridyl)-2-pyrimidine-amine is prepared from cyclohexanecarboxylic acid chloride;
m.p. 205-206°, R¢ = 0.36 (chloroform:methanol = 9:1).

Ex_amgle' 17: Analogously to Example 2, N—[3—(4omethylb¢nzoylamido)-phenyl]-4-(3-
pyridyl)-Z-pyrimidine-amine is prepared from 4-methylbenzoyl chloride; m.p. 214-216°,
R = 0.64 (chloroform:methanol = 9:1). ' '

Example 18: Analogously to Exémple 2, N-[3-(4-chloro-benzoylamido)-phenyl]-4-(4-
pyridyl)-2-pyrimidine-amine is prepared by treatment of 100 mg (0.38 mmol) of N-(3-
aminophenyl)-4-(4-pyridyl)-2-pyrimidine-amine with 58 ul (0.46 mmol) of 4-chloro-
benzoyl chioride; m.p. 258-261° R¢ = 0.37 (CHCl,:methanol = 9:1).

The starting material is obtained as follows:



menti oned di seases, of the active ingredient together with pharmaceutically
acceptable carriers that are suitable for topical, enteral, for exanple
oral or rectal, or parenteral adm nistration, and may be inorganic or
organic, solid or liquid. For oral administration there are used especially
tabl.ets or gelatin.capsules conprising the active ingredient together with
diluents, for exanple |actose, dextrose, sucrose, nannitol, sarbitol

cetlul ose and/or glycerol, and/or |ubricagts, for exanple silicic acid,
talc, stearic acid or salts thereof, such as magnesium or calcium stearate,
and/ or pol yethyl ene glycol. Tablets rmay al so conprise binders, for exanple
magnesi um alum nium silicate, starches, such as corn, wheat or rice starch

| atin, t . ' - . | L .
201 i nyl pyr SR I d AGEpuRTo W ?Egﬁz‘ﬁf@?‘ﬁﬁf@f@%ﬁ@%ﬁ@?ﬁ?@}%%r%ﬁé‘?m‘mm
starches, agi#robtaingd hy greaient of 3¢0 mg|(1.Ommob of N-Eimitropbenybhif-(nparidybidt e,
and/or effer gﬁﬁfdﬁe-ﬁ}nﬁé’(ssé Exﬂﬁpl@(B? bRGHathydFbERA atrhdsPHENSF MEID08ITH2°,

sweet eners. e ﬁr- | ogi cal ly | ve compounds of "'the present invention
can al so be é'df (‘fﬁégf% 1=p%fg)mt eral ly admi nistrable conpositions or’

in the formof infusion solutions. Such solutions are preferably isotonic
aqueous sol uti ons. of,. SUSpensi.ons .. whi : l.e.i.n the case.of '
| yophi | i sed Eéﬂ%—{% Analogusy 3%56?‘?‘2@% wis?%&‘?f%&”eﬂw&rmwpmgﬁw‘é’bww‘-

t oget her wi t hmidojephenygl}-4-(3Hpyridyd)r@pyrimddine{aniine isguepacedfremHBamg 008 mmol) .
The phar maceytd,cal, co L | 1 se d/\36 My conprise
exci pi ents, ?éﬁ(}gétgmg%?{ggg{r}@ﬁgeésSytz{hz(gﬂﬂer g‘ééj'sl,gg\?\j/eo?t’i ng agents and/ or

enul sifiers, .solubilisers, salts for regulating the osnotic pressure and/or
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conprise furThe ar Naco- rﬂfgl C y active su ances, s | as S
anti bi oti cs, PER&YIneepysinidineranaingand a,0 RhGird fEoLf bepenyl ehlomge én B30 mdghs of
convent i onal py#iding gre Sirrddlindes ﬁi&o§§19£tfr©§mi eMpérdturélior 23/Mouiky Tie reackRRIhix®rdg

processes, anhd conprise a { e from1l %to 100. % especially from
appr oxi mat el V@Mﬁ?‘@‘%"gw}@g%@y" wateLare pdded, r‘éflﬁ"éﬂ?'?‘g% to OELT mixiure
follow ng Exinfiltered.i Alfuasdlrya'lgaattﬂﬂé underdiiV] the chude pieducois thade intot dslusrpwetit i on
in any way. ' I 5N 1 dei i41- tes
(Ner ck, " Dar met 2GEmEaHE 03155 o i AHIGRHL ' ek lfamiaB Rl B EoneRl: 1°, | o
el uant mi xt ufd3-pysidyli 2 pytimiding-amineo pifiterisopasatinn byo¢hromatography these are obtained

t enper at ur es fifiar dinbfiisiof thif oy 9?.?.811?@17& DDRY (@ﬁ@ﬁietﬂé}{m higghy, vacuum
n: normal (straight-chain) anple 1. 41.3 g (0.17 no of :
3-ni trophenyl -guanidine nitrate, made into a slurry in 50 m of

ils?gr opanol , Thé stapifboflalefiaPis DBlaitidds foflows 9 (0. 17 nol) of 3-dinethyl am no-
Step 20.1: 9.1 ml (0.13 mol) of 65 % nitric acid are added dropwise in the course of 5
minutes to a yellow suspension of 20.0 g (0.13 mol) of 2-amino-4-nitrotoluene in 50 ml of
absolute ethanol. When the exothermic reaction has subsided, 8.32 g (0.198 mol) of
cyanamide dissolved in 8.3 ml of water are added. The brown reaction mixture is boiled -
at reflux for 25 hours, cooled to 0° and filtered. Washing with 4 x 100 ml of ethanol/-
diethyl ether (1:1) and drying yield 2-methyl-5-nitrophenyl-guanidine nitrate;
m.p. 219-226°, ' ' -

Step 20.2: 248.2 g (0.96 mol) of 2-methyl-5-nitrophenylguanidine nitrate are added to a
 solution of 170 g (0.96 mol) of 3-dimethylamino-l-(3-pyxidy1)-2?propcn- 1-one in 2.0 litres -

of isopropanol. After the addition of 42.5 g of sodium hydroxide, the reddish suspension

is boiled at reflux for 12 hours. After cooling to 0°, filtration, washing with 2.0 litres of

isopropanol and 3 x 400 ml of methanol and drying, there is obtained N-(2-methyl-5-nitro-

phenyl)-4—(3'—pyridyl)-2—pyrimidine~amine, m.p. 195-198°, R, = 0.68 (methylene chloride:-

methanol =9.1). |



- 26 - pyridyl)-2-propen-1-one [described in EP-A-0 233 461] in 250 m of
| sopropanol . After the addition of 7.49 g (0.19 nol) of sodi um hydroxi de,
the yell ow suspension is boiled at .reflux for 8 hours. After cooling to _
O[err], the mxture is filtered and washed with 200 m of isopropanol. The
filtration residue is made into a slurry in 300 m . of water and stirred for
30 minutes, filtered and washed with 200 ml of water. After again making
into a slurry in 200 m of ethanol and waphing with 200 ml of -

ethanol /di ethyl ether (1: 1) there is obtained . -

N (3- nitrophenyl) 4-(3-pyridyl)-2-pyrimdine-amne; mp. 212-213[err],
Rlerr] = 0.75 (chloro- formnethanol = 9: 1). The starting material is

added ar opw SE2 28 A PR 143l e .40 Reh R foulisifiofadnl oo are

3- ni t r oani | ipysidyh)-2pgrimiidioé-amifenindl. 15 Wrescof etlipd acotatehiestirred wishd43@ofhas
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cooling to Ofmdride:méthanidl £9:132 nol ) of nethanol are added dropw se, with
~cooling, and the mxture is then stirred for 45 mnutes at -75. At 25[err]
and with ice-cooling, a solution of 38.5 m (0.35 nol) of 3-acetylpyridine’

and 28 m (CExbupieR): Ahalegtmsly fodixamipde 20, I845-[4+(4afethyl-piperaziapenethyld-denzoyl-
d f
T6hours ar o 2thafyiBhedil AOdERYNAGEIdRARIRAE iRl fm“‘)“%é’d Sr
After the ad3R:s mmobrofo(t- mdwi-ptmrmethyibbmwmldom@ M.pr3dL2 33 Ry 0.

m nutes at ?(ﬁie%ﬁ)‘l]me &ﬂ@n&&ﬁ@ﬂﬁﬁol@ﬁ%@qu@o&%ﬁﬂbﬂﬂ sé]im&? f9‘5 $f).acetic aci d

in 150 M of toluene 1s added dropw se In the course of mnutes and the
m xture is then boiled at reflux for 1 hour. After coollng to 25[err], the

mxture i s fExdngsled2 ﬁAﬁalbg@dsgdtd/Eidmﬁ@QO W—[Qf(4&ﬁmﬁ1&hzoﬂlﬁﬁmﬂ?—2(rﬁethyl-and

the filtrate, s o unti.l. crystal lisati ol i
oferr). 111 sy CRRRF A ovRiridinf atine i areeredRomIes B1 o h BmgiPat o
1- (3-pyri dyl p—uﬂuqmrl@hhmdelp-toluylbchlmcte), xa:p 892-&06‘] Re=04 (methylene chloride:-

- methanol =9:1).

Example 23: Analogously to Example 20, N—[5-(2-naphtlloylamido);2-methylphenyl]-
4-(3-p‘yridy1)—2-pyﬁmidine~amine is prepared from 330 mg (1.73 mmol) of 2-naphthoyl -
chloride; m.p. 97-101°, R¢ = 0.45 (methylene chloride:methanol = 9:1).

Examg. le 24: Analogously to Example 20, N—[S-(4~chler0-benzoylamido)-2-methyl- "
phenyl]-4-(3-pyridyl)-2-pyrimidine-amine is synthesised from 0.22 ml (1.73 mmol) of
4-chlorobenzoyl chloride; m.p. 216-219°, R¢ = 0.39 (methylene chloride:methanol = 9:1).

Example 25: Analogously to Example 20, N-[S-(2-methbxy-benzoylafnido)-2-m_ethyl-
phenyl}-4-(3-pyridyl)-2-pyrimidine-amine is prepared from 0.28 ml (1.87 mmol) of
2-methoxybenzoyl chloride; m.p. 88-92°, R¢ = 0.45 (methylene chloride;methanol = 9:1).

Example 26: Analogously to Example 1, N-(3-trifluoromethoxy-phenyl)-4-(3-pyridyl)-2- _
pyrimidine-amine is obtained from 1.0 g (5.68 mmol) of 3-dimethylamino-1-(3-pyridyl)-
2-propen-1-one and 1.53 g (5.68 mmol) of 3-triﬂuoromethoxypheriyléguanidine nitrate;
R¢=0.7 '(chloroform:methanol =9:1).



Exanple 2: 100 nmg (0.38 mmol ) of

N-(3- an1nopheny|) 4- (3-pyridyl)-2-pyrimdine-amne are dissolved in 5 m. of
pyridine; 58.5 [err]l (0.46 muol) of 4-chl orobenzoyl chloride are added and
the mxture is stirred at roon1tenperature for 24 hours. 10 mM of water are
added to the reaction mixture mhlch I's then cooled to O[err] and filtered.
vashlng W t h wat er : _ - 27
- «and drying yield

N—[3 (4- chIorobenzoyIanldo) phenyl ] - 4- (3 pyrldyl) 2 pyrlnldlne am ne; mp.
238-240[err], Rerr] 0. 66 (chl orof orm nethanol = 9:1). The starting

mat eri al ismm nﬁser{mgmnedmwg 1. A suspension of 17.0 g (0.058
mol ) of N-(3-nitrophenyl)-4-(3-pyridyl)- pyrimdine-amne in 1700 m of

tetrahydrofuran is stirred with 1.7 g of paIIad| um on active carbon (5 %
under a hydrSiep6.4t Anslopeusty &t Step 1 i B-triflasourethdxyrphdiylhguankiinelieatUs pensi on

el ow sol | gt o 4% £ B8Rt LR Erhad Bl L FBU G5 3hap oo

met hyl ene cldyanamide (50 V4 inawater); Rpd Odlr {methylgnesthdoride:methanol: 25 % aqueous

N- ( 3-am no L rimdine-amne; m 89- 90, err] =
0. és (chl Of*&%ﬂ%ﬂm éi‘ﬁ"ﬁy ug‘%hbﬁ Py :Exarr;:)le 3: 53 [erlro]| (0. 46 En[m)]of

benzoyl chloride are added to a solution of 100 ng (0.38 nnDI) of

tN;\((EBmaTt E(r)g 'S, S ?é‘zggna“dded} tbrﬁ’;%aﬁiﬂlémld-l(ﬂ-?l Q@ﬂ%u‘ag}l 24 092u]r.s ?er-%gsrﬁand ]
t enper at ur e.PYIY {BY“ 1Rg-amgine ‘é&é@g‘ea ”Z%r%gcgq Brob 9&%3 E‘H“\oé t hen
Kf?'fﬁ ‘to 0|[1@(3_ -pyridylj- zﬁrrqfnagdnd\mdled&gl(smmhen of W(M@Z-wﬂﬂmowé%d;@g-g 3
- enzoy ophenyl ) -4- L ne; mp
Rerr] = %ﬂﬁ&%b‘g%‘%%"ﬁ&r ﬁ@&‘l‘j"%m@%@gm"aw A sol utlon of 100
ng (0. 38 mml) of N-(3- amnophenyl) 4- (3-pyridyl)-2- _
The startmg material is obtamed as follows:

- Step 27.1: Analogously to Step 1.1, 3-(-1,1,2,2-tetrafluoro-ethoxy)-phenyl-guanidine
nitrate is prepared from 2.09 g (10 mmol) of 3-(1,1,2,2-tetrafluoroethoxy)-aniline and
1.26 g (15 mol) of cyanamide (50 % in watér); Ry=0.15 (methylene chloride:methanol:-
25 % aqueous ammonia solution = 150:10:1). : '

Example 28: Analogously to Example 1, N-(3-nitro-5-methyl-phenyl)-4-(3-pyridyl)-2-

pyrimidine-amine is obtained from 1.0 g (5.68 mmol) of 3-dimethylamino-1-(3-pyridyl)-

2—propen—1-one and 1.46 g (5.68 mmol) of 3-nitro-5- methylphenyl-guamdme nitrate;
=0.72 (chloroform:methanol = 9:1).

The starting material is obtained as follows:

“Step 28.1: Analogously to Stép 1.1, 3-nitro-5-methyl-phenyl-guanidine nitrate is prepared .
from 1.52 g (10 mmol) of 3-nitro-5-methylaniline and 1.26 g (15 mol) of cyanamide (50 %

~ in water); R¢ = 0.1 (methylene chloride:methanol:25 % aqueous ammoma solution =
150:10:1).

Example 29: Analogously to Example 1, N-(3-nitro-5-trifluoromethylphenyl)-4-(3-

| pyridyl)-2-pyrimidine-amine is obtained from 1.0 g (5.68 mmol) of 3-dimethylamino-
1-(3-pyridyl) -2-propen-1-one and 1.76 g . 68 mmol) of 3-nitro-5-trifluoromethylphenyl-
guanidine nitrate; Ry = 0.8 (chloroform: methanol 9:1).



pyrim di ne-anmine and 59 ng (0.46 mmol) of 2-pyridinecarboxylic acid
chloride in 5 m of pyridine is stirred under nitrogen for 24 hours at room
tenperature. After the addition of 30 nmg (0.23 mml) of
2-pyridine-carboxylic acid chloride, the mxture is stirred for 18 hours
and.then a further 25 ng (0.19 mmol ) of 2-pyridinecarboxylic acid chloride
are added and the mxture is stirred for 72 hours at 25. After the addition
of+10 m of water and cooling to O[err],,the mxture is filtered and washed
with water. Separation by chromato- graphy (silica gel, CHC[err]/MeOH = 9:
1) yields N[3-(2-pyridyl)-carboxam do-phenyl]-

4- (3-pyri dyl%@stﬂﬁﬁhgméﬂémisﬂéﬂcﬁiﬂedmt%uo&é? 190[err], Rerr] = 0.58

(chl or of or m net hano . Exanpl e 5: Analogously to Exanple 4,
N-[3-(3-pyridyl)- carboxan1do phenyl] 4- (3-pyridyl)-2-pyrimdine-amne is
prepared frgeg ggrAdmgsmiaws(ie lasLﬂu@limémﬁmemylpguaﬂmfn&rﬁ&aw% fophred

0. 29 hl l e,6: Analo e 4,
N [3- (o pyr g 2GR Do ot 3dtkor -t e lanite s5d 128 &4 rngﬁgﬁ?ni s
synt'hesi sed dyanamitie[(§0 %mmﬂb&# 10i 2(methylensh¢Hlotideemethanol: 25 % aqueous

- 28 - m %\{Prﬁgéﬁ]@ﬁ‘m en&d. IP)S) 29 (chloroform nethanol = 9: 1).

Exanple 7: err ‘of pentafl uorobenzoyl chlori de are added
to a solution of 100 rrg (0 38 nmol ) of

tNh g Bma)r?t ngh?;gmsqllérar X ggkk nenbly of N- Lrﬁ&b §94.(3 yiRb-py¥intidine anfing

nltrO en a I 00 era Ure 7 hours. 10
1 of wat o 41 susganed ing mheflsﬁmnﬁsh'@n%ﬁﬂgéﬂ RS0 T mmol) &f THulRreeT o

to Pdandhf I Iﬁeamdlalcﬂh@e ﬁ@&dgduﬂeftérQ lioues ¥ Birthel 16 a1 ofh%ﬁédb&ﬂ%d@cﬁé atdedand
);glaﬁt afS I Lo?o@%ﬁ&’%‘?qe i 'I?Eﬁ% Ora, L{E%@cr&prl}oMWorQ temparatugs. HEiluationand fash
234- 244 er r chréthatogfaphy of diel residdeo(mmethyltectdbride: thithand:25n%sl agquous2tnmgnia0. 19
mmol) of pPhtffldch £66:3035 Y6t NG- RS- pRITAS 4l R-Gxid 83 By ey -pyrimidine-amine;
R¢ = 0.4 (methylene chloride:methanol:25 % aqueous ammonia solution = 90:10:1),
' m.p. 252-258°. |

Example 31: 150 mg (0.39 mmol) of N—(3-benzoylamido-5-methylpheny’l)~4—(3-pyridyl)—
2-pyrimidine-amine are suspended in 6 ml of 'methyle_ne chloride, and 129 mg '
(0.41 mmol) of 3-chloroperbenzoic acid are added. After 22 hours, the mixture is filtered
and the residue is purified by flash chromatography (methylene chloride:methanol:25 %
aqueous ammonia solution = 90:10:1), yielding N-(3-benzoylamido—5-_methylphenyl)_-
4-(N-oxido-3-pyridyl)-2-pyrimidine-amine; R¢ = 0.3 (methylene chloride:methanol:25 %
aqueous ammonia solution = 9:10:1), m.p. 295-300°.

Example 32: Tablets comprising 20 mg of active iﬁgredient, for example one of the
compounds of formula I described in Examples 1 to 31, and having the following
composition are prepared in customary manner: '



50 mg (0.19 nmol) of N (3-am nophenyl)-4-(3-pyridyl)-2-pyrimdine-anine in
1 m of pyridine. After 2.5 hours, a further 14 ng (0.095 mmol) of phthalic
aci d anhydride are added to the yeIIow reaction solution and the m xture is
stirred for 20 hours at 25[err]. The suspension is filtered and washed with
‘a Small anount of cold pyridine. The residue is di gested wth 2 x 2.5 m of
absol ute ethanol and yields N-[3-(2-carboxybenzoyl am do) -

phenyl ]-4-(3-pyridyl)-2-pyrimdine-am ne34m p. 206-209[err], Rerr] = 0.07
(chlforoform- nethanol = 9: 1). Exanple 9: A solution of 100 ng (0. 38
mml ) of N (3-am r_lt(i)ghenyl) 4-(3-pyridinyl)-2- pyrimdine-amne and 105

[err]] (0.4 -~ caproic acid anhydride in 5 M of pyridine is stirred
under a nitrReedingrédemhere for 24 hours at 25[err] 2anflgt hen concentrated
in arotary eva orator. The residue is purified by flas% chr omat ogr aphy
(silica gel ,¥ S orm - methanol 95:5), yielding 60'm

N-(3-n- hexarim;tbsl'm do- phenyl ) - 4- (3-pyridyl)-2-pyri m(SOrmg amne; mp.
180- 184[ err] 78 (chl or of or m nmet hanol- = Example 10: 1 g.
(5.68 mmol) c&llg‘%ﬁ{i ;’r"é"tc am no-1-(2-pyridyl)-2-pr oper? l'@one [ EP- A- 233 461]

is dissolvedalen 8 ml of isopropanol, and 1.38 g (5.68 mgol) of

3-ni tropheny | di nitrate .are_added After th dition of 0.25 g
(6.24 mmol) %?grggg?{u%%y roxi de, the yell ow suspensi gnrﬂ S heated at refl ux
for 20 hours, then cooled to 0, filtered and washed—with 30 m of

i sopropanol. The filtration residue is stirred in Y3s5me of ethanol for 20
m nutes, filtered and washed with a small anmount of cold ethanol, vyielding
N-(3-nitrophenyl)-4-(2-pyridyl)-2-pyrimdine-anmne;” mp. 213-219. Exanple
11: 1.38 g (Prefdiatiom Mheattive ingrediguinésuixedueith & portioniof thet wheno Stafth? with thé. 24

Moo 3B el B GuRs Relg e %epfﬁsﬁk‘?ﬁ‘i’éﬂf@%eﬁ%gﬁﬁg S ottt

in 8 m of ipoetiopofithewdicat starch yeinhdeinte s pasts,icnra watehbathedlithifive tifesthef or 20

nours and g i0aF Sahet n AR dohwae R0 R MAbARa Wi w3 Balt oA 4 SRS

the filtration residue I's nmade I n urry I'n succession In U
et hanol and massds pbfaingdni of water and filtered each time, Drying

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

Example 33: Tablets comprising 1 mg of active ingredient, for example one of the

compounds of formula I described in Examples 1 to-31, and having the following
composition are prepared in customary manner:

Composition:

active ingredient : I mg
wheat starch ' 60 mg
lactose ' | | .50 mg
colloidal silicic acid - 5mg
talc - 9 mg
magnesium stearate ' . 'lmg

126 mg

Preparation: The active ingredient is mixed with a portion of the wheat starch, with the



under HV yields N (3-nitrophenyl)-4-(4-pyridyl)-2-pyrimdine-amne; mp.
282-284[err]. Exanpl e 12: Anal ogously to Exanple 2,
N-[ 3- (2- met hoxybenzoyl am do) - phenyl ] -4-(3- pyridyl)-2-pyrimdine-amne is.
prepared from 2-net hoxybenzoyl chloride; mp. 115-117[err], Rerr] = 0.76
(chlorof orm net hanol = 9:1). Exanpl e 13: Anal ogously to Exanple 2,
N-[ 3- (4-fl uor obenzoyl am do) - phenyl ] --4- (3- pyridyl)-2-pyrimdine-amne is
prepared from 4-fl uorobenzoyl chloride;-3%-p. 215-216, Rerr] = 0.34
(chlorof orm net hanol = 9:1). Exanpl e 14: Anal ogously to Exanple 2,
N- [ 3- (4- cyanobenzoyl ani do) - phenyl ]-4-(3- pyridyl)-2-pyrimdine-anmne is
prepared f rlﬂﬁ%e@ém&)@ﬁs@ﬁ{%ﬂ(ﬁ@d thpguxtgmsfmg Earougl‘oa sigve. A further
(NCPl:aOE <2)f ?L _nwmohl T Ghe v‘vh&idt%iarchhis@fﬁéﬁl }211% a%ﬁhste'“@@ _ h%@étl EZUam, WathEf R Bhes de

- (2-thi enyl carboxani do) - phe :4-(3- ridyl)-2-pyrinmdine-amne is
prepared fr GW%E‘-‘W?? ¢ 832’%4 '13"‘&\*! as E‘%ﬂ?f%ﬁ‘ the &gt"’l‘%‘ fﬁﬁ‘,gﬁtﬁ glasgc —
0. 35 (chl or afses iImopediheiol = 9:1). Exanmpl e 16: Anal ogously to Exanple 2,
N- ( 3- cycl ohexyl - car boxam do- phenyl )-4-(3- pyridyl)-2-pyrimdine-amne is
prepared from cycl ohexanecarboxylic acid chloride; mp. 205-206, Rerr] =
0. 36 (chl or Theplastie nmtassisl pressed thipugh a fizwenqfl aboli/3 mAnmieslysias hyd doedbaadithee 2,

NoT 3- ( 4- et Lam da) - ) " vl Y2 T L I3 i e A 06, |
br epar ed 1 SRR sPHI e SR Korod oW SA. e B BB oy Whea?
(chl or of or ntaeain c-ang:thg magnesiumrplearatesare mixgdigand (the mixtpsedpppmpressed to
N-[ 3- (4- chl egrey éasla@wéi%ﬁin%%ﬁnhgaﬂd having 4 breakinigdhivtoh; 2- pyri mi di ne-amine is
prepared by treatnment of I00 ng (0.38 nmhol) of "N-(3- -

am nophenyl )-4-(4-pyridyl)-2-pyrimdine-amne with 58 [err]l (0.46 nmol) of

4-chl oro- bgrample 34 Uhghlﬂes cdfh@isié’@ﬁ@ afgldfective ingtediont, for ékaple one of the
met hano] Z.9:

(CHA [err]:

compounds of formlﬁla I deSCIPi%EE Enaﬁ}cz{nrl]ﬁesnﬂoeif,aalre_'[grgpaorg& i &% _rr?é.sryfn?zlmlng\rlvs :
as follows: , : .

Composition: :
active ingredient _ 2500 mg

talc | 200 mg
colloidal silicic acid o 50 mg

Preparation: The active ingfedient is intimately mixed with the talc and the colloidal
silicic acid and the mixture is forced through a sieve of 0.5 mm mesh size and then
introduced in 11 mg portions into hard gelatin capsules of a suitable size.



- 30- Step 18.1: Analogously to Step 2.1,

"N-(3-am nophenyl ) -4-(4-pyridyl)-2-pyrimdine-amne is obtained by treatnment
of 300 ng (1.0 mmol) of N-(3-nitrophenyl)-4-(4-pyridyl)-2- pyrimdine-am ne
(see Exanple 11) under a hydrogen atnosphere; mp. 200-202, Rerr] = 0.27
(GHA [err]:methanol = 95:5). Exanple 19: Anal ogously to Exanple 2
N-{ 3- [ 4- (4- et hyl pi per azi nonet hyl ) - ben¥oy!| -

am do] - phenyl }-4-(3-pyridyl)-2-pyrimdine-amne is prepared from98 ng (0.3 -

mol ) of ‘4-(4- et hyl -pi perazinonet hyl)-benzoyl chloride; mp. 198-201.
Exanpl e 2043&&%%&%% of 8.0 g (28.85 nmml) of ' :
N- (5-am no- 2- rrethyl phenyl) - 4-( 3- pyrldyl) 2-pyrimdine-amne and 4.0 n

(34.6 mol QL. de | ne are stirred under
ni t rogen ai §ﬁ§F@X%%?3PHW@n?8Fm§§ %ﬂﬂeoﬁﬁ§%§ Ci'lctlon mxture is
concentrated under HV; 200 m of water are added and, after cooling to
O[err], the mxture is filtered. Afterngrylng at 80 under HV, the crude
product is made into a slurry witk r]C [err]/methanol (95:5)  and
filtered, yielding N (5-benzoylan met hyl phenyl ) -
4-(3- pyrldyl) 2-pyrimdi ne- anh \ aration by chromatography there
are obtained further aRpunts of { of oduct ; mp. 173-176, R err] = 0.65
(CHC [err]:nmethanol = 9:¥3—N The sta(ting material is obtai@ed as fol l'ows:
Step 20.1: 9.1 m (Q, 13 nDI) of G Larlc acid are added dropwi se in the
course of 5 mnutes yeIIOM/ #fpen5|on of 20.0 g (0.13 nol) of
2-am no-4-nitrotoluene i absol ute ethanol. Wen the exothermc
reacti on has subsi ded, 32 g (0 198 nol ) of cyanami de dissolved in 8.3 n
of water are added. ThBsbrown reaction mxture is boiled at reflux for 25
hours, cooled to O[err] and filtered. Washing with 4 x 100 ml of ethanol/-
dlethyl et@ﬁ&e&% 1) and drying yield 2-nethyl-5- nitrophenyl guani di ne
nitrate; 9-226. Step 20.2: .248.2 g (0.96 nol) of
2- et hyl - 5Rn| t ischopyragingld rnethyle ] Hipyrralyd, m%mnpdowe%@klkﬁueﬁﬂmedl?o g
(0.96 nol) of ﬁﬁéﬂ;yt t Biclirp{ieAB1ind gfod weadlhydake%fweomwatea&raeylmdz O litres
er

(r)];dldls gﬁr gﬁggglngﬂdﬁ dolyl orhleH-?I%lJazolbe deﬁ at a fi %e—%en?t%%&l fing Xarf:gt)f Iat%%i of he

unsubstituted or lower alkyl-substituted pyridyl bonded at a ring carbon atom and
unsubstituted or substituted at the nitrogen atom by oxygen,

R, and R, are each independently of the other hydrogen or lower alkyl,

one or two of the radicals Ry, Rs, Rg, Ry and Rg are each nitro, fluoro-substituted lower
alkoxy or a radical of formula II

-N(Rg)-C(=X)-(Y),-R;o (ID,

wherein

Ry is hydrogen or lower alkyl,

X  is oxo, thio, imino, N-lower alkyl-imino, hydroximino or O-lower alkyl—hydrox-
imino, - '

Y s oxygen or the group NH,

n isOorland - . _

Rjp isan aliphatic radical having at least 5 carbon atoms, or an aromatic, aromatic-
aliphatic, cycloaliphatic, cycloaliphatic-aliphatic, heterocyclic or heterocyclic-
aliphatic radlcal

and the remaining radicals Ry, Rs, Rg, R; and Ry are each mdependently of the others
hydrogen, lower alkyl that is unsubstituted or substituted by free or alkylated amino,

O



Is boiled at reflux for 12 hours. After cooling to O[err], filtration,
washing with 2.0 litres of isopropanol and 3 x 400 ml of nethanol and:
drying, there is obtained N (2-nethyl-5-nitro- o
phenyl)-4-(3-pyridyl)-2-pyrim di ne-amne, mp. 195-198, R err] = 0.68

(met hyl ene chloride:- nmethanol = 9.1). ' '

- 31 - Step 20.3: A suspensmn of -343.0 g (0.46 nol) of

N.(2-net hyl - 5-ni trophenyl)-4-(3- pyridyl)-2-pyrinidine-amne in 7. 15 litres
of :ethyl acetate is stirred with 14.3 g of palladiumon active carbon (10 %
Pd) under a hyipecarinylapiperiditng pymlidiwlrmlbypmapmlhwl faploweralkamoyk triflingro-

suspension is etﬂghefé@ed R Sy Lldfal kst HIE Stk ;naws{h{ylm;tﬁg%ﬁ or

evapor at or . IS Fecr | se r‘om ne ori de,
yi el di ng I\I—(SfIamongsth-l lmanw)p'nenyl ) - 4 (3 pyridyl)-2-pyrimdi ne-anine; mp.

138140, Bl el oFoltn J0ofERRY hEiF LB SERGAN grofpl) . Exampl e 21

Anal ogously to arrp e et hyl - pi perazi no nmet hyl ) - benzoyl -
am do] - 2- et hyl phenyl } - 4- ( 3- pyri dyI) 2-pyrimdine-amne is prepared from

'5216213[(?:2] A% oo hdaff&nhfambbwhrlx rmallzl rvﬂre@éd lhyl)h belnzoyl O/chl oride; mp:
err y ori ano

anmoni a SSP%PYBYPJ%SI@O%?S&%MEN@S %ﬁg I°§at Bdéaaﬂfﬁ?‘g“@

N-[ 5- (4- myheydin benzoyl am do) - 2- et hyl -

phenyl ] - P ri ine-amine is prepared fromO0.23 m (1.7
mol ) of B—"tol%@ﬁﬂdg%%\%ﬁ%E Oitol uyI chloride); mp. 102-106, err] = 0.4
(et hyl enX chlipoxajehio, imind,Mdower alkyldinino, hysroxishiso 28 O-lwer elkylbygroxo

Exanpl e 20, M@O(Z napht hoyl am do) - 2- net hyl phenyl ] - :

- 4-(3-pyridyl) pyri-m di ne-anine is prepared from 330 nmy (1.73 rmmol) of
2- napht ho}%/ chS@KMgGEOIFh%fOWNIbl Rl err] 0.45 (nethyl ene

chloride: get hgd@br Fafld 1) -

R;o is an aliphatic radical having at least 5 carbon atoms or an aromatic, aromatic-
aliphatic, cycloaliphatic, cycloaliphatic-aliphatic, heterocyclic or heterocyclic-
aliphatic radical, . : "

and the remaining radicals R4, Rs, Rg, R7 and Ry are each independently of the others
hydrogen, lower alkyl that is unsubstituted or substituted by free or alkylated amino,
piperazinyl, piperidinyl, pyrrolidinyl or by morpholinyl, or lower alkanoyl, trifluoro-
methyl, free, etherified or esterified hydroxy, free, alkylated or acylated amino or

free or esterified carboxy,
and the remaining substituents are as defined in claim 1, .
or a salt of such a compound having at least one salt-forming group.

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

R, is 4-pyrazinyl, 1-methyl-1H-pyrrolyl, amino- or amino-lower alkyl-substituted
phenyl wherein the amino group in each case is free, alkylated by one or two lower
alkyl radicals or acylated by lower alkanoyl or by benzoyl, 1H-indolyl or
1H-imidazolyl bonded at a five-membered ring carbori atom, or unsubstituted or
lower alkyl—substltuted pyridyl bonded at a ring carbon atom and unsubstituted or
substituted at the nitrogen atom by oxygen,

R, and R are each independently of the other hydrogen or lower alkyl,

one or two of the radicals Ry, Rs, Rg, R7 and Ry are each nitro, fluoro-substituted Iower
alkoxy or a radical of formula II wherein

Ry is hydrogen or lower alkyl,

X s ox_o; thio, imino, N-lower alkyl-imino, hydroximino or O-lower alkyl-hydrox-

/ .

‘) 0 A NV



Exanpl e 24: Anal ogously to Exanple 20,

N-[ 5- (4- chl or o- benzoyl am do) - 2- net hyl -

phenyl ]-4-(3-pyridyl)-2-pyrimdine-amne is synthe5|sed fron10 22 m (1.73
mol ) of 4-chl orobenzoyl chlorlde mp. 216-219[err], Rerr] = 0.39
(met hyl ene chl ori de: net hanol 9: 1). ' Exanple 25: Analogously to Exanple
20, N-][5-(2- et hoxy- benzoylan1do) 2- gy | -
phenyl]-4-(3-pyridyl)-2-pyrimdine-anmine is prepared fromO. 28 n1 (1.87
mol ) of 2-net hoxybenzoyl chlorlde n1p 88-92[err], Rerr] = 0.45
(et hyl ene chliminaje: net hanol = Exanpl e 26: Analogously to Exanple

1, N(3-tryfl Qgﬁ% 4(3 pyridyl)-2- pyrinmidine-amine is

obt ai ned f*omng’&% %Q%ngﬂﬂof 3-di met hyl am no- 1-(3-pyridyl)-

2- propen- Ilonelsﬁmn 131193 g (5.68 mmol) of 3-trifluoronethoxyphenyl - guanidi ne
nitrate; FRerrk arraﬁgﬂat W&f&h%ﬁ@ﬂhﬁﬂﬁ% 5=2§car%n atoms, a henyl or naphthyl

Anglzogou-srlhs tszfgé?tﬁl ; gheach o W |@‘r#‘ Ppﬂ’gﬁ E@g‘r%@ag%f o ‘}BY GYene E?‘Yfg aﬁgc[l,r ate is

lor1 gpgr rerg | ; r 8][11 @dg% am(oévjer 3l ine-lovertalltyll) (danethpl- iflplfly!zmyl)ugwer alkyl, fri4 g

f:hl ori de: net ha f 5‘5{ a@&éf sfog’ﬁ%ﬁﬁ%ré;' S‘BYBE‘E ?lg%poy l%ﬁ)hégg% Mﬁ}kx%%l e 27

Anal ogousl y t mlliydmmioe ditlowér @lkeylaminp Jowvet alikandyllaminocbénaaylpmiis cgtbpxy of 3-

D e b o R S A PRt ety

3-(1,1, 2, 2-t etstiaited or s;msmm@as indieatpd abenenn gyglealkykargyeloalienylrpdicaly. 75

- (chl orof or m me{RaNakp @ R catbon atoms, cycloalkyl-lower alkyl or cycloalkenyl-lower alkyl

' each having up to 30 carbon atoms in the cycloalkyl or cycloalkenyl moiety, a
monocyclic radical having 5 or 6 ring members and 1-3 ring atoms selected from
nitrogen, oxygen and sulfur, to which radical one or two benzene radicals may be
fused, or lower alkyl substituted by such a monocyclic radical,

and the remaining radicals R,, Rs, Rg, R; and Rg are each independently of the others
* hydrogen, lower alkyl that is unsubstltuted or substituted by amino, lower alkyl-
amino, d1_-lower alkylamino, piperazinyl, plpendmyl pyrrolidinyl or by morpho-
linyl, or lower alkanoyl, trifluoromethyl, hydroxy, lower alkoxy, lower alkanoyloxy,
halogen, amino, lower alkylamino, di-lower alkylamino, lower alkanoylamino,
benzoylamino, carboxy or lower alkdxycarbonyl, |

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

- 4. A compound of formula I according to claim 1, wherein
R, is pyridyl bonded at a ring carbon atom and unsubstituted or substituted at the
nitrogen atom by oxygen,
R, and R; are each hydrogen,
R, is hydrogen or lower alkyl,
R; is hydrogen, lower alkyl or ﬂuoro-substltuted lower alkoxy,
Ry is hydrogen,
R; is nitro, fluoro-substituted lower alkoxy or a radlcal of formula 1} wherem
Ry is hydrogen,
X  isoxo, |
n is 0 and
Ry is an aliphatic hydrocarbon radical having 5-22 carbon atoms, a phenyl radical that
is unsubstituted or substituted by cyano, lower alkyl, (4-methyl-piperazinyl)- -lower

AN R AT




The starting material is obtained as foll ows: Step 27.1: Anal ogously to
Step 1.1, 3-(1,1,2,2-tetrafl uoro-ethoxy)-phenyl-guanidine nitrate is
prepared from2.09 g (10 mmol) of 3-(1,1,2,2-tetrafl uoroethoxy)-aniline and
1.26 g (15 nol) of cyanam de (50 %in water); R err] = 0.15 (methyl ene.

.chl oride: net hanol : - 25 % aqueous ammoni a solution = 150:10:1). - Exanple .
28: Anal ogously to Exanple 1, N (3-ni-39c-5-nethyl -phenyl)-4-(3-pyridyl)-2-
pyrimdine-amne is obtained from1.0 g (5.68 mmol) of

-3-di met hyl am no-1-(3-pyridyl)- 2-propen-1-one and 1.46 g (5.68 m‘m&&| of

3- ni t r o- 5- net kybHewst aljasmibdlogen of by earboxyzfa owcmlko'brﬂdmabhwng HRLO

9:1). The st f '6‘1’{}% .

Anal ogously t%Egogq’tdmi&r%ﬂ{r?flgt)‘?ygﬁgtrﬁl%ﬂrﬂﬁﬁesﬁg ani %@Qﬁla? r%%uelfulrs

pr epar.ed fromrmwolgs(alld mmol ) of 3-nitro- 5 rrethyl aniline and 1.26 g (15'

nol ) of ¢ gfdr(, %in water); Rerr] = 0.1 (nethylene
hano g&l

chl ori de: % aqueou ol ut Ke) 150: 1

Anal ogous|oj apharmacsptically acge -‘FIQ‘HD &Sﬁﬁ?ﬁ?ﬁ"@%&ﬂ@w ?}ﬂﬁaﬁ%/ pRe #@)?Bmg
pyridyl) - Zréug.i m dine-amne is obtained from1.0 g (5.68 mmol) of

3-di net hyl'am no- 1-(3-pyridyl)-2-propen-1-one and 1.76 g (5.68 mmmol) of
3-nitro-5-trifluoronethyl phenyl- guanidine nitrate; Rerr] = 0.8

(chl or of orsmAN®iniysouat of férmulj [ according to claim 1, wherein

Anglg)ogou:srl Vot 69é§ﬁa;}qu Séldglplyhﬁyg%% ﬂ%iﬁ?‘e nyﬁ‘lldgeg\éx?l? Fk&%&t‘%gt é S
prepared RjyandRj are each hydrogen,

R, ishydrogen or lower alkyl,

Rs is hydrogen, lower alkyl or trifluoromethyl,

R¢ is hydrogen, : .

R;  is nitro, fluoro-substituted lower alkoxy or a radical of formula Il wherein

Ry is hydrogen,

X isoxo,

n is the number O and :

R;o is pyridyl bonded at a carbon atom, phenyl that is unsubstituted or substituted by
halogen, cyano, lower alkoxy, carboxy, lower alkyl or by 4-méthyl—piperazinyl-
methyl, or Cs-Calkyl, thienyl, 2-naphthyl or cyclohexyl, and

Rg is hydrogen, '

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

group.

6. A compound according to any one of claims 1 to 5 of formula I, wherein R4 and Rg are
each hydrogen and the remaining substituents are as defined in the respective generic
claim, or a pharmaceutically acceptable salt of such a compound havmg at least one salt-
forming group '

7. A compound according to any one of claims 1 to 5 of formula I, wherein at least one of
the radicals R, and Ry is lower alkyl, and the remaining substituents are as defined in the
respective generic claim, or a pharmaceutically acceptable salt of such a compound having

at least one salt-forming group.

8. A compound é.ccording to claim 1 of formula I, wherein

* c L L} S *

R, is pyridyl bonded at a carbon atom,




from2.06 g (10 nmmol) of 3-nitro-5-trifluoronethylaniline and 1.26 g (15
nol ) of cyanam de (50 %in water); R err] = 0.2 (nethyl ene

chl ori de: net hanol : 25 % aqueous anmoni a sol.ution = 150:10: 1). Exanpl e 30:
200 nmg (0.68 mml) of N-(3-nitrophenyl)-4-(3-pyridyl)-2-pyrimdine-am ne
are suspended in 5 m of nethylene chloride, and 225 ng (0.71 nmml) of
3-chl oroper- benzoic acid are added. .M,oer 2 hours a further 10 m of

met hyl ene chloride are added. The suspension is stirreghfs@hest HasiBeae Replaced

hours at roomtenperature. Filtration and flash chr omat og

resi due (nRj,Ryl RpeR Rg@ntd Ry aseedehrnydragén diqueous anmoni a

90: 10 1) v eI dls’}h&é”of‘ Hd@caﬁ)ggwlaéh%%do 3-pyridyl)-2-pyrimdine- am ne;
ne I

Rf = 0.4 (fethylene c oride: ano o aqueous anmoni a sol ution =

10: 1), m pRy 25131@58){;%, Exanpl e 31: 150 ng (0.39 mmol) of

N- ( 3- benzoyl anjg Q)Q 5- net hyl phenyl ) - 4- (3-pyridyl)- 2-pyrinidine-anine are
suspended In 6 of nmethylene chloride, and 129 ng (0.41 mol) of

3-chl oropelilbenli_’b‘cﬂl‘?:mé!l‘}b%i'Qa‘l“éi added. After 22 hours, the mixture is filtered

and the r eR[ dug g yﬁdgmdﬁdb@dt buarsblastbng bnarymtm mmsubs(tm@w substituted by
chl ori de: ne Qna ol

ueous sol u | e
N- (3- benzoyl a weying, ﬁl@_‘,ﬁo;:@? | 9wer a]l?oxy, car| E)oxy, lower alkyq or)oy 4ymeth§jii pﬂ)er
4- (N- oxi do- 3- padinglyhethith, py Cs/C-dikyk thienyl@r citlobexyl,3 (et hyl ene
chl ori de: rreth nal : 25 % ague lution = 9:10:1), mp. 295-300.
Exanmpl e 32%° al'&lﬁ’@? ﬁ@’F Cgﬁéb%%e??&gctlve i ngredi ent, for exanple one
of the conpounds of fornula | described in Exanples 1 to 31 and having the

fol I owi i ng §0ATB8 h&ﬁrmﬁaﬁsﬁlﬁ%ﬂ#l b ol Rt SPARBR -

- 34- I tro active _
Ny V\/neat sNg(,BCmtro—phenyl)—4—(3-pyndyl) 2-pynmldme-armne, 60 ng | act ose

50 ng col | Qi@al-chldrbbérzofahfido)-phenyl]-4-(3-pyridyl)-2-pyrimidine-amine, 5 nU
| N-(3-benzoylamido-phenyl)-4-(3-pyridyl)-2-pyrimidine-amine,
N-[3-(2-pyridyl)carboxamido-phenyl]-4-(3-pyridyl)-2-pyrimidine-amine,
N-[3-(3-pyridyl)éarboxamido—phenyl]-4-(3-pyridyl)—2-pyrimidine-amine,
N-[3-_(4-pyridyl)carboxamido’-phenyl]-4-(3-pyridyl)-2-pyrimidine-amine, '
N-(3-pentafluoro-benzoylamido-phenyl)-4-(3-pyridyl)-2-pyrimidine-amine,
N-[3;(2-carbb_xy-benzoylamido)-phenyl]-4-(3-pyridyl)-2-pyrimidine—amine,
N-(3-n-hexanoylamido-phenyl)-4-(3-pyridyl)-2-pyrimidine-amine,
N-(3-nitro-phenYl)-4-(2—pyridyl)-2-pyrimidine-amine,
N-(3-nitro-phehyl)-4-(4—pyridyl)-2-pyrimidine-amine,
N-[3-(2-methoxy-benzoylanﬁdo)-phenyl]-4-(3-pyridyl)-2-pyrimidine—amine,
N-[3-(4-fluoro-benzoylamido)-phenyl]}-4-(3-pyridyl)-2-pyrimidine-amine,
N-[3-(4-cyano-benzoylamido)-phenyl]-4-(3-pyridyl)-2-pyrimidine-amine,
N-[3-(2-thienylcarboxamido)-phenyl]-4-(3-pyridyl)-2-pyrimidine-amine,
-N-(3-cyclohexylcarbbxamido—phenyl)_-4-(3-pyridyl)-2—pyrimidine-ami_ne, :
N-[3-(4~ﬂ1ethyl-benzbylamido)-phenyl]-4-(3-pyridyl)-2-pyrimidine—amine, .
N-[3-(4-chloro-benzoylamido)-phenyl]-4-(4-pyridyl)- 2-pyrin1idine-a1niné,
N-{3- [4-(4-methyl-plperazmomethyl)-benzoylamldo]-phenyl}-4~(3—pyndyl) -2-pyri-
. midine-amine,
N-(S-benzoylanudo-Z-methyl-phenyl)-4-(3-pyndyl)-2—pynm1dme—anune
N-{5- [4-(4-methyl-p1perazmo-methyl)-benzoylamldo]—2-methyl-phenyl}-4-(3-pyndyl)-2-
pynrmdme—amme,
N-[5- (4-methyl-benzoylanudo)-2-methyl-phenyl]-4-(3-pyndyl)-2-pynnndme—a1mne,
N-[5-(2-naphthoylamido)-2-methyl-phenyl]-4-(3-pyridyl)-2-pyrimidine-amine,

20
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talc 9 ng magnesi um
stearate 1 nmg ==
145 ngy Prepa.f tHéﬁm i\égeé) ngredient is m xed it gegﬂl pn of the
wheat starch, w nd the coll oi & & 2] i ‘, an{ t he
m=xture is forc ﬂleeve A further FY‘. &t starch is
‘"made into a paste, on a bat h, -wi4dh five {{ LoBs=tfe anount of water and

the powder mixture is kneaded with the paste uifEi 1 a slightly pl astic nass
s obtained. The plastic mass is pressed through a sieve of about. 3 nm

mesh si ze 1\&Eﬂ(ﬁml@w-bmﬂanudo)e%methyﬂrghmw]-g«&wndxl)arwrag@im aromeedd )
h t
throug ahﬁ!ﬁ(@meﬁﬁﬁ? -Belifo lﬁtﬂ}ﬂgﬂd%etﬁ l-is tur & Pﬁ’u@ﬂ)‘?@%sse aﬁ?ﬁé‘ e

magnesi um st earate ar orm
tabl ets wi-GhirHljorome xh‘ﬁbe%’éhi"rﬁﬁp&“é}‘léﬁkﬂ}ﬁﬁm BlecafﬁmnesExarrpl e 33 Tabl et s

conpri si nN-{3-piy1,2f2-Rerhflivdroldisx§Ilipheiyl)-4-¢3-pyriapim2 dffe-drhige COMpounds  of
fo?pmj_l a l ?ﬂ%g?l gfd | négﬁ;gﬁiéjg? Y)I?S ! ggd vaﬁ?]ﬁﬁ?he foll gvm ng '
conposi ti 3 PrOs (ﬂ%ﬁﬁ?f [ ecf)‘ﬁ'ﬁ’ﬁmtlon active

i ngr edi eniN- (3-mtro-5-tr1ﬂuoromethyl-phenyl)—4~(3-pyr1dyl)-2 pyringidineeadiingt ar ch

S?I ingi La;Nggﬁmtro-phenyl)-4-(N-ox1do-3-pyndyl)-2-pynnnd1§ﬁijnpg? %nd 50 ny col | oi dal
9 nmy magnds{benzoghmide-5-methyl-phenyl)-4-(N-oxido-3-pyridyl)-2-pyrimidine-amige,

126 ny PBFE%B%F%Q%&W aBGptatfe {AMBISULEE botnPotld tRdiny 4t el HY datiHoring! N

wheat starc
35 - =~ group.

10. A compound of formula I accordi'ng to any one of claims 1 to9 ora pharrhaceutically
- 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.

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

12. The use of a compound of formula I according to any one of claims 1 to 9 ora
pharmaceutically acceptable salt of such a compound having at least one salt-forming
group for the preparation of pharmaceutical compositions for use in the chemotherapy of
tumours. '

13. The use of a compound of formula I according to any one of claims 1 to9ora
pharmaceutically acceptable salt of such a compound having at least one salt-forming
group for the preparation of pharmaceutical composmons for use in the treatment of
atherosclerosis.

14. A process for the préparatioh of a compound of formula I according to claim 1 or of a
salt of such a compound having at least one salt-forming group, which comprises

a) reacting a compound of formula III

* c L M S *



| act ose and the—celloidal silicic acid and the m xture is forced through a

sieve. A further portion of the wheat starch.is nade into a paste, on a
wat er bat h, " iBeesRegicegnount of water and the powder mixture is
kneaded with theu slightly plasti s _obtained. The
plfastic mass is h a sieve of aboyy 1

and the resulting dry granules are ag 2n force _ i
remai nder of the wheat starch, the tal ¢ and t he=negaesi .earat- are
m Xed in and the mixture is conpressed to forn1tab|ets wei gf i
havi ng a breaki ng not chy Exanpl e 34: Capsul es conprising 10 ng of active
i ngredi ent, for exanpl e\gne.of the conpounds of formula | described in
Exanples 1 to 31, are p epaFEd in customary manner as foll ows:
Conposi tion: activeRyrgredi ent ' : 2500
ng talc
colloidal silicic acid ' ' ny '
Preparation: The activ |ngﬁ dient is intimtely mxed with the talc and
the colloidal silicic atid éﬁa the m xture is forced through a sieve of 0.5
mm nmesh size and then introduced in 11 ng portions into hard gelatin
capsul es of a _suitable size.

-36-  \haherein B a?ﬂﬁé@m age eachjindependentiyeafghe othe/lower clkmbamﬂkp R cadiRgatre ve

of fornul as Hefined above, functional groups present in a compotinﬁrcff]formula I, with the

exception of the groups participating in the reaction, being if necessary in protected form,

or a salt of such a compound, with a compound of formula IV

R, Rg
Rg Rs
NH ' (Iv),
N R4
\
NH, H

wherein the substituents are as defi_ned above, functional groups present in a compound of
formula IV, 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 removmg any
protecting groups present, or

b) for the preparation ofa compound 6f formula I wherein the radicals R4, Rs, Rg, Ry and
Rg are as defined above with the exception of nitro and fluoro-substituted lower alkoxy,
reacting a compound of formula V

* [4 L M S *



wherei n RFer+}—is_4-pyrazinyl, 1-methyl-1Hpyrrolyl, am no- or anino-I|ower

al kyl - sub f.ll t ut ed phenyl wherein the amno group in each case is
free, -al k3- 1H i ndol'yl or 1Hinidazolyl bonded at a
five- menber ag atom or unsubstituted or |ower

at kyl - substi mmnded at a ring ca ) )
unsubsti tuted or subs ed at the nﬁﬁrogen ; giy SEER eer] and

Rl err] are each independently of the other hyj A r al gyl , one or
two of the radicals Rerr], R[err] R{__‘err] R[err] and R errr—are each
nitro, fluoro-substituted Iovver 18 aﬁkoxy or aradical of fornula Il
-N(R[err])-C(=X)-(Y)[err]-Rerr] rein Rlerr] is hydrogen or | ower

al kyl, X s oxo, thio, im.no, wer al kyl -i mi no, "hydroxi m no or _
O L ower al kyl - hydr ox- R4 B 4oxygen or the group NH, n S
or 1 and Rerr] is an | having at |least 5 ca;bon at ons, or
an aromatic, aronmatic- \ C, cycloaliphatic '

cycl oal i phatic-ali i Ecycl [ (Bfm heterocyclic- al i phatic
radi cal ,, and the remai adi cH s Rlerr], Rerr], Rerr], Rerr] and
Rlerr] are each indepe y of the ot hers ' hydr ogen, | ower al kyl

that is unsubstitutedRgr substituted by free or al kylated am no,

wherein one or two of the radicals R3, Ry4, R;s, R and R”_are each amino and the
remaining radicals R;3, Ry Rys, Ryg and Ry, are each independently of the others
hydrogen, lower alkyl that is unsubstituted or substituted by free or alkylated amino,
piperazinyl, piperidinyl, pyrrolidinyl or by morpholinyl, or lower alkanoyl, trifluoro-
methyl, free, etherified or esterified hydroxy, free, alkylated or acylated amino or free or
esterified carboxy, and the remaining substituents are as defined above, functional groups
present in a compound of formula V, with the exception of the amino group(s)
participating in the reaction, being if necessary in protected form, with a compound of
formula VI

HO-C(=X)-(Y);R;p - VD),

‘wherein the substituents and symbols are as defined above, functional groups p'resent ina
compound of formula VI, with the exception of the HO-C(=X) gfoup participating in the
 reaction, being if necessary in protected form, or with a reactive derivative of a compound

of formula VI, and removing any protecting groups present, or

c) for the preparation of a compound of formula I wherein R, is pyridyl substituted at the
nitrogen atom by oxygen, and wherein the other substituents and symbols are as defined
above, converting a compound of formula I wherein R,is pyndyl into the N-oxido
compound with a suitable oxidising agent,

and, if desired, converting a compound of formula I obtainable by any one of processes a
to c into its salt, or converting an obtainable salt of a compound of formula I into the free
compound. | -
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- 37 - .. piperazinyl, piperidinyl, pyrrolidinyl or by norpholinyl, or
| ower- al kanoyl, trifluoro- nethyl, free, etherified or esterified
hydroxy, free, alkylated or acylated am no or ~ free or ef-fied
carboxy, or a salt of such a conmpound having at |east one sa iHﬁbSHfﬁbHASEEEN
graup. - 2. A conpound of formula | according to claiml, wherein REPEAGED
two of the radicals Rerr], Rerr], RertrJ, Rerr] and R err[ areeach
nittro or a radical of formula Il wherein Rlerr] is hydrogen or | ower

al kyl, X i's oxo, thio, imno, NIlower alkyl-imno, hydroximno or

O | ower al kyl - hydr ox- : imno, Y is oxygen or the group NH, n i's
or 1 and Rlerr] is. an aliphatic radical having at |east 5 CaQE?ﬂy&ﬁR”B or
an aromatic, aronatic- al i phatic, cycloaliphatic,

cycloallphatlc al i phatic, heterocyclic or heterocyclic- al i phatic
radical, and the remaining radicals Rerr], Rerr], Rerr], Rerr] and
Rlerr] are each independently of the others hydr ogen, | ower aIkyI
that is unsubstituted or substituted by free or al kyl ated am no,

pi perazi nyl Pyrinfutné dérfvativespanidrgrbéesser)fbr B pigparmion iréaty| , or | over
al kanoyl, trifluoro- methyl, free, etherified or esterified hydroxy,
free, alkylated or acylated am no or free or esterified carboxy, and

the remai ning substituents are as defined in claim1, or a salt of such a
conpound hg&r)%}%?t | east one salt-formng group. 3. A compound of fornmula

| accordin aim1l, whereirn Rlerr] is 4-pyrazinyl,

1-met hyl - 1H pyrrol yl, am no- or am no-I|ower alkyl - substltut ed phenyl
wher ei n t heTrér: 3fe dHsONBed N- Byi®m or two Iovver
al kyl radicals or <%lhcr:yl atdelg rlﬁokly‘;‘*loz\(/\;/er af‘ﬁ%ﬂ%’?ﬁeﬁhg‘h‘%?g@ﬁ&?ﬁ. ndol yl

1H i m dazol yl bonded at a five-nmenbered ring carbon atom or unsubstltut ed
or | ower al kyl -substitutedmyyri dyRgbonded at a ring carbon atom and:
unsubstituted or - substituted\at yhe nitrogen atom by oxygen, R err]
and R[err] are-each |ndependently e ot her hydrogen or |ower alkyl, one
or two of the radicals ¢ ReR;], Rerr] and Rerr] are each
nitro, fluoro-substitute Al koxy -or a radical of fornula Il
wherein Rerr] is hydro ankyl, X is oxo, thidD,inino,

N-1 ower al kyl -i m no, FQ O | 8ger al kyl - hydr ox-

- wherein

R; is4-pyrazinyl, 1-methyl-1H-pyrrolyl, amino- or amino-lower alkyl-substituted

phenyl wherein the amino group in each case is free, alkylated or acylated,
1H-indolyl or 1H-imidazolyl bonded at a ﬁve-membered ring carbon atom, or

unsubstituted or lower alkyl-substituted pyridyl bonded at a ring carbon atom and
unsubstituted or substituted at the nitrogen atom by oxygen,

R, and R; are each independently of the other hydrogen or lower alkyl,

one or two of the radicals R4, Rs, Rg, Ry and Rg are each nitro, fluoro-substituted lower

. alkoxy or a radical of formula IT. -

-N(Ro)»-C(=X)-(Y),-Ryq - (m,
wherein

Rg is hydrogen or lower alkyl,
X  isoxo, thio, imino, N-lower alkyl-lmmo hydrommmo or O—lower alkyl-hydrox-

(This Sheet Has Been Replac
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- 38 - imino, Y is oxygen or the group NH, n is or 1 and

Rlerr] is an aliphatic hydrocarbon radical having 5-22 car bo gﬁ& HA'Q BEEN *
phenyl or napht hyl - radi cal each of which is unsubst i t ut & \
substituted by cyano, |.ower alkyl, ‘hydr oxy- 1 ower al kyl{ am rﬁﬁﬂ%@
al’kyl, (4-nethyl-piperazinyl)-lower alkyl, tri- fl uor onet hyl,

hydr oxy, l.ower al koxy, |ower al kanoyl oxys _hal ogen, am no, | ower
alskyl am no, di-Ilower al kyl am no, | ower al kanoyl am no,- benzoyl am no, carboxy

or =~ by | ower al koxycarbonyl, or phenyl-Iower alkyl wherein the phenyl
radi cal is unsulmino, " stituted or substituted as indicated above, a
cycl oal kyl %r C cI oal kenyl radi havi ng up to 30 carbon-at ons,
cycl oal kyl - Yowe s FpGR OBﬁlec,g};e‘I‘R) enyl -1 ower al kyl each having up to

30 carbon anhonsis Mot handycl oal kyl or cycl oal kenyl noiety, a

monocyel o ke ik ARKafe il nbubk RO S3SIRn R0t o ol B SPRRB 0L o0
radi cal s ‘may. be aliphatic, ¢yclealiphatic, cyclealiphiatigHaliphatict hetesoeytlisyor etehocyclic-

nmonocycl i c radi e remaining radicals Rerr], R[err] R[err]
Rl err] and R[errglif1 %ar er}g%f%% i ndependently of the ot hers en,

| ower * al kyl aiththe remaining mdicals ReBsdRe, &zmﬂ&smmcbyn@mn@nﬂmﬁéhe eS| -

ani no, di -1 ower hg&%gé@%ﬁe: an@ymatgﬁgmdbsttl@fe%a ggh?)smﬂteg By Eie@ b lktsteciminy,
al koxy, | ower alpléﬁgﬂ Xg;pendmﬁ PYE® Efli@h‘ or bymasp HW&P‘N‘K%‘]MMI “Elﬁ\eqre\/\er
al kyl am no, | O\I\A&{eﬂmkﬁé‘@kﬂ@ﬁﬁe@ or esterifed RgaroRy, fees, Blkylated $taylatd dnting or

al koxycar bonyl, .or a sal. uch a conpound-having-at |east one
sal t-forning gr&Gp ore%enr{z\e@%ﬁ Bnd of formula | according to claimi,

wher ei n R[ eThgse dompopndsigdn tearsed,fonexample,rig thestherapy of nmaralodisgasesbst i t ut ed
or substituted at the nitrogen atom by oxygen, Rlerr] and R err] are
each hydrogen, Rlerr] is hydrogen or lower alkyl, Rerr] is hydrogen, .

| ower al kyl or fluoro-substituted |ower al koxy, Rerr] is hydrogen, R err]
is nitro, fluoro-substituted | ower al koxy or a radical of formula II
wherein R err] . i s hydrogen, :

heet Has Been Replaced
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X .is’%oxof n Is 0 and Rlerr] is aﬁ al i phati c hydrocarbon radical having

5-22 carbon atoms, a phenyl radical that = :. is unsubstituted or
substituted by cyano, | ower al kyl, (4-nethyl-piperazinyl)-I| ¢wes -

- 39 - al kyl, lower al koxy, hal_oggn or by carboxy; § BERUAGEMENT SHEET
radi cal having up to 30 - carbon atons or a nonocyclic '

or 6 ring nmenbers and 1-3 sul fur ring atoms, and Riergy]

or a pharmaceutically acceptable salt of such a corrpound hayi

one salt-form ng group. 5. A conmpound of formula | accordfn

wherein R.err] is pyridyl or N-oxido-pyridyl each of which}is bonded at a_

carbon atom R err] and R err] are each hydrogen, Rerr] IS nydrogemn or

| ower alkyl, Rerr] is hydrogen, |ower alky thyl, Rerr]
is hydrogen, Rerr] is nitro, fluoro- substlhﬁﬁgééé%@gpgn xy or a radica
of formula Il wherein Rerr] is hydrogen, X is o0ox0, n I's the nunber O
and R err] is pyridyl bonded at a carbon atom phenyl that is unsubstituted
or substituted by hal ogen, cyano, | ower al koxy, carboxy, |ower al kyl
or by 4- metpyHmididecdesivhtivesand rocess'é??&!be (@barali6n terddfer 1] al kyl , thienyl,
2- napht hyl "or cycl ohexyT, an err ydrogen, or a pharmaceutically
acceptabl e salt of such a conpound haV|ng at | east one salt-formng group.
6. A conpound according to any one of clains 1 to 5 of formula I, wherein
Rl err] andAigg*% are each hydrogen and the remaining substituents are as
defined in spective generic )

U There are described N-phenyl-2-pyrimidine-amine derivatives of formula I
Ry Re
R Ry Rs
' N - (D,
el Y -

- )==N

Ry

wherein

R, is4-pyrazinyl, 1-methyi-H-pyrrolyl, amino- or amino-lower alkyl-substituted
phenyl wherein the amino group in each case is free, alkylated or acylated,
1H-indolyl or 1H-imidazolyl bonded at a five-membered ring carbon atom, or
unsubstituted or lower alkyl-substituted pyridyl bonded at a ring carbon atom and
unsubstituted or substituted at the nitrdgen atom by oxygen,

R, and R; are each independently of the other hydrogen or lower alkyl,

one or two of the radicals Ry, Rs, Rg, Ry and Rg are each nitro, fluoro-substituted lower

. alkoxy or a radical of formula I

-NRo)»-C(=X)-(V),Ryo @,
wherein

Ry is hydrogen or lower alkyl,
X  is oxo, thio, imino, N-lower alkyl-imino, hydroximino or O-lower alkyl-hydrox-



claim _or a pharmaceutically acceptable salt of such a conpound havi ng at
| east one salt- formng group. 7. A conpound accordi ng t O gaRy--oRe-of

clainse 1 to 5 of fornmula I, wherein at |east one of the ra¢i REMACRIFANGIRET
is lower alkyl, and the remaining substituents are as defi pegTmthe

respective generic claim or a phar maceutd'scal | y accept abl efsal hd?fgg?u?,% a
ng gr bu ofdPng

conpound-havi ng at | east one salt-form ng group. 8. A cofmpb

toclaim1 of fornmula I, wherein Rlerr] is pyridyl bonded}at_a_carhaon
atom .. -40- Rerr], Rerr],
Rlerr], Rerr], Rerr] and Rerr] are each hydrogen and R ettt——tS—fttro—of
a radical of f la Il wherein Rlerr] is hydrogen, is the

X 1s_0X
number 0 and Rierr] is pyridyl bonded at a carbon atotﬁEPMEEMEﬁTISQEETS
unsubstit uifed &roxyger ot thaigealpolyH, fluorine, chlorine, cyano, |ower

al koxy, Caﬁboxf’so{)PV‘ﬁLd al kyl or by 4-nethyl -pi per- azinyl -methyl, or
Clerr]-Cerr]alkyl, thienyl or cycl ohex¥l , or a pharmaceutically acceptable
salt thereBio. isgin aliphatisradical Baviag ay least b sarhoniatams. Of ap aFOMALS, AMOMAKCwCt ed

; NE3ori tr o ' . A iy i
Nr ?21 ( 4E chlmor gghﬁzagml/dgk _io’b(i)x E%ﬁﬁé%ﬁ‘ 3 ( 3@35‘?%5: t)ib@ez pyriiérgr(?ietr?échﬁ%l%e,
( 3- benzoyl anﬁ’ﬂﬁ&d}%‘?t 4-(3-pyridyl)-2-pyrimdine-anine,

% 3 E 2- pyaidihe remainingatitais fie Ry) By, Ry ad Ry rslych iependeniiyiof eheters,
-(3-pyri - A (3. pyr . - - .
3 (o byay! ) SRRSO 16l s visibeqioB o Subslinged by e Ok B BB Wi,
( 3- pent af | uopipetsainyb pipendinylpprolidiny of By morphitinyl, e pyweralkinoxl, iifluaso-

3. 2o car boxi. ; hlnd sl chbnbinumitod
L5 2o o sl by ) eyl
(3-ni tro-pheﬁ???tmm-} pyri m di ne-amne, =

These compounds can be used, for example, in the therapy of tumoral diseases.
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i tro-phenyl)-4-(4- pyrldyl) 2 py md| ne-am ne,

ri _
4- met hoxy- benzoyl am do) - phenyl 4-(3-pyri dyl ) - 2- pyri m grie=-am-re;
4-f 1 uor o- benzoyl am do) - phenyl ] - 4- ( 3- pyridyl)-2-pyrim i REPLAGEMENT SHEET
4- cyano- benzoyl am do) - phenyl ] - 4-(3-pyridyl)-2-pyrim di ne -am ne,

ycl ohexyl car boxam do- phenyl) - 4- (3’ pyri dyl ) - 2- pyri m di he;
4- met hyl - benzoyl am do) phenyl ] -4-(3-pyridyl)=2-pyrim ¢i fre—a-ner—m.__]

(3-n

= [ 3+(

I

[ 3-(2-thienyl.carboxam do) - phenyl ] - 4-(3-pyridyl)-2-pyrim ding _

(3¢ mnng%aﬁm9

[3-(

[ 3- (4-chlor henyl .- 4- (4-pyridyl)=-2-pyrim fi ne-am ne, :

{3-[ 4- (4%}1&3%5'& Fﬁ%%&&?&am do]-phenyl] 4TI pyTTHyH 2
m di nRyamnismitro or a radncal of formula II wherein EMENT SHEET

benzo&qan}sq&a?dggﬁt hyl - phenyl ) - 4- (3 pyri dyI) 2- pyr| m |ne_- am ne,

Z'Z§ZZZZZ?ZZZ

-(4- rrexhyl isax9z oyl ani do) 2-met hyl - phenyl ] - 4- (3-pyridyl)-2-pyri mdi ne-am
(I2 na t.hgl)stlhzlr%umgero rret hyl - phen r| d pyr| m . din am ne,
(4-chﬁ(m Wﬁ Mﬁhﬁwﬁl} é?% !99|°)' SUbSHEISABY)i ne- am
- (2- ] ﬂuonne, chlonne, cyano, lower al}:oxyﬁ carboxy, lo?gr alkyl ocnl- lﬂy)&gxemyl-plpeg

met hox z0 -.phen pyri dy pyrim di ne-a
I ne, N(St%ﬁ’ﬁ} g%’:"ﬁ%gﬁ#%“ﬂ é?h }1) 2- pyr m di ne- am ne,
N-(3-1,1, ﬁ;ﬂphmaéumaﬂpampubge]samlh@Q 4- (3-pyridyl)-2-pyrim di ne-ani ne,
N (3- nltro 5- et hyl - phenyl ) -4-(3-pyridyl)-2-pyrimdi ne-am ne,

N-(3-nitro-5-trifluoronethyl - phenyl) 4-(3-p rldyl 2 pyri m di ne-am ne,
: N(S_-nitro%ﬁé’ﬁﬂl’?m%m feMni ne and

Zzg

>

(€
4
-
e,
[
{
e,
H [

3.7

N-X38- benz o-@oahitkes m%. -pyrldyl) 2- pyti m di ne-am ne
, or a p&: tab M@D{#Ch .a. qcl% npound havi ng at -

| east one I W A%l a | accor di ng
to cl ai m 1 Na3-binzoylaitidosp D%(Bapmdyl)-z- yrimidine-amine,

o " o NP BB R e Gl OBy pradiic e Y )DL M
phar %ﬁéﬁ?*wmwwmmmmm‘ﬂ “Teast “one
Ealt form;? g Wﬁﬁge |n%d?ﬂmm%tlcfreat ment of the

human or a )

conmpound | ON-[PPW Zipimi@é-ﬂnm’e
phar maceut N‘ié. -)ﬁe%%%g% M—p?ﬁ&}b—i—fy%&nnd havi ng at
' N-(3-nitro-phenyl)-4-(2-pyridyl)-2-pyrimidine-amine,
_ N-(3-nitro-phenyl)-4-(4-pyridyl)-2-pyrimidine-amine,
N-B{Z-m&oxy—bemylmdo)—phenyl}ﬂ&pyndyl}z-pymﬁme—mm
\_ N{S{Lﬂuom—benzoylamdo)—phenyﬂ%pyndyl)-z-pynmndme-amme.
N-{3-(4-cyano-benzoylamido)-phenyl]-4-(3-pyridyl)-2-pyrimidine-ami
N-{3-(2-thienylcarboxamido)-phenyl]-4-(3-pyridyl)-2-pyrimidine-amine,
N-(3-cyclohexylcarboxamido-phenyl)-4-(3-pyridyl)-2-pyrimidine-amine,
N-{3-(4-methyl-benzoylamido)-phenyl]-4-(3-pyridyl)-2-pyrimidine-ami
N-[3-(4-chloro-benzoylamido)-pheayl}-4-(4-pyridyl)-2-pyrimidine-amine,
N—{3-[4-(4-methyl-p1perazmome&1yl)—benzoylamxdo]-phcnyl}-4-(3-pyndyl)-2-pyn-
midine-amine,
N—(S-benzoy!amndo-z-methyl-phenylM-(B-pyndyl)—Z-pynmxdme-anune.

* c L M S *




Ieast _one:.salt-formng group together with a phar maceutlcal ca rREBLACEMWT SHEET

The uge of a conpound of fornula | according to any one of cl I To 16

or. a pharmaceutically acceptable salt of such a conpound havin .ﬁﬂgt 1999
s :

one salt-forning group for the preparation of pharmaceutical c
formula | accordi ng to any one of claims 1 tolOor a phar maceutlcal I y

for use in the chenotherapy of tunours.- 414 The use HEFRACE

?gcefagbl eesgl t Em héi“t Q f r us he trea;ﬂ%nt
r r U i i S [ J

of at her 8scl @rﬁﬂh’&“‘l’hz Y?ahﬂaﬂﬁ‘?%f’ 58&9‘£ YMP6und of
formula | achm-d‘l-nglmmv dm-z-medwl:paenylbﬂ-(atwndul)aommehmnng at
| east one sk ifbtitkyBentylaitics2-HEHHL-h bR I]-613-pFdy1)-2pyRii@B Ak iAe, Of

formula 111

[err] N-(Jtrifluqromeshoxy phemd)-Ai(@ayridyh2- @ﬁﬂﬁ‘d?‘}?di'ﬂ@ﬁdently of the ot her
| ower al kyl M{&[Rﬂgrz-ie:mﬂﬁ@:btdm@pq pBEﬁyl)-h-(argynayl)im yrimidimdsamine, f unct i onal

groups. pres N a.c r mul I e exception of the
groups part :igq)&f%a Wé&ﬁ?‘@‘*ﬁé“‘f@ﬁ“@& }n W‘*“@%M y in protected form
or a salt ofN-QImiuaS-eﬂﬁmnméthyﬂ-tphewylM@wndyM—pmnﬂim -dnivine,
N-(3-nitro-phenyl)-4-(N-oxido-3-pyridyl)-2-pyrimidine-amine and
N-(3-benzoylamido-5-methyl-phenyl)-4-(N-oxido-3-pyridyl)-2-pyrimidine-amine,
or a pharmaceutically acceptable salt of such a compound having at least one salt-forming
C |
10. A compound of the formula I according to claim 1 which is N-{5-[4-(4-methyl-
piperazino-methyl)-benzoylamido]-2-methyl-phenyl}-4-(3-pyridyD-2-pyrimidine-

amine or a pharmaceutically acceptable acid addition salt thereof.

11. A compound of formula_. I according to any one of claims 1 t010 or a pharmaceuticaily
acceptable salt of such a compound having atTeast one salt-forming group for use in a
method for the therapeutic treatment of the human or animal body.

12, Apharmacetiticﬂ composition comprising a compound of formula I according to any
one of claims 1 to J0or a pharmaceutically aoceptable salt of such a compound having at
leestone salt-fomnggroupmgetherm aphamaceuucalcamer

L ' 3. The use ofacompomdot:fdmula-lacco:dingmmy one of claims 1 tojpor a
: pharmaceiitically acceptable salt of such a compound having at least one salt-forming
group for the preparation of pharmaceutical compositions for use in the chemotherapy of

14. The use of a compound of formula I according to any one of claims ! toloora
pharmaceutically acceptable salt of sucha compound having at least one salt-forming
group for the preparation of pharmaceutical compositions for use in the treatment of

_15. A process for the preparation of a cémpound of formula I according to claim 1 orof a
salt of such a compound having at least one salt-forming group, which comprises

a) reacting a compound of formula I -

) A



[err] . wherein the substituents are as defined above,
‘gr'oups present in a conpound of formula IV, with the excepti
guani dino group participating in the reaction, being if nece
protected form or with a salt of such a conpound, and renovi]ng

LRE@LAMNT suéEr

protecting groups present, or b) for the preparation of a ¢
formula | wherein the radicals Rerr], Rerr], R[ er REPLAQEMEN}:

aree as defined above with the excepti.gy.of nitro and fluoro-substirured

| ower al koxy, reacting a conpound of formla V

- 43 - [err] wherein one or two of the radicals R[err]
Rierr], Rerr], R[err]ﬁand Rlerr] are each amno and the r emai ni ng
radicals Rerr], Rerr], &rl, R[err] and R[err] are each independently
of the others hydr oge Iovver al kyl that s unsubstituted or substituted

(m)'

wherein R;, and Ry, are each independently of the other lower alkyl and R,, R; and R, are
as defined above, functional groups present in a2 compound of formula IIl, with the
| exception of the groups participating in the reaction, being if necessary in protected form,
“ or a salt of such a compound, with a compound of formula IV

wherein the substituents are as defined above, functional groups preseiit'in a compound of
- formula IV, with the exception of the guanidino group participating in the reaction, being
W if necessary in protected form, or with a salt of such a compound, and removing any
' protecting groups present, ot o
b) for the preparation of a compound of formula I wherein the radicals R, R, Rg, Ry and
Rg are as defined above with the exception of nitro and fluoro-substituted lower alkoxy,
reacting a compound of formula V

-

A



pi per azi nyl, pi peridinyl, pyrrolidinyl- or by norpholinyl, rREpM@EM‘ENT ShEET
al’kanoyl , tl’lf| uor o- methyl, free, etherified or esterifijeq~ryadroxy—
free, al kyI ated or acylated amno or free or -~ esterified dan b%(;‘, nﬂ?éghe
remai ni ng substitents are as defined above, functional groypg pr‘@e |
a conpound of formula V, with the exceptioon of the am no grfoup{s).

participating in the reaction, being if necessary in protected forn1 wth a
‘conmpound of formula VI =43 -HO C(=X)-(Y) [ err] H¥ere -
(V1) wherein the substituents and synbols are qg}dﬁﬁEH@NT GFe,
functional groups present in a _conpound of formula VI, with the exceptlon
of the HO C(=X) group partcipatiftyg i n Fie reaction, belng if necessary in
protected form or with a reactivy_defivative of a conpound of formula
VI, and renoving any.protecting N\ present, or c) for the
preparation of a conpogyd of Rert ghein Rlerr] is pyridyl
substituted at the ni t oxygen, and wherein thénother
substituents and synbol 0 above, converting conpound of

fornmula | wherein RRy infasthe N-oxido conpound with a
sui t abl e oxi di si ng agent

ar epas
S ‘

[ I di si . And, 'H desired, converting a conpound of
formul a | obtai nabl e by Aany.™one of processes a to cintoits salt, or
converting an obtai nabRg salt of a conpound of fornmula | into the free
conpound.

. wherein one or two of the radicals R;3, Ri4, Rys, Rig and R;5 are each amino and the
U remaining radicals R;3, Ry4, Rys, Ry and Ry-are each independently of the others

’ hydrogen, lower alkyl that is unsubstituted or substituted by free or alkylated amino,
piperazinyl, piperidinyl, pyrrolidinyl or by morphohnyl. or lower alkanoyl, trifluoro-
methyl, free, etherified or esterified hydroxy, free, alkylated or acylated amino or free or
esterified carboxy, and the remaining substituents are as defined above, functional groups
present in a compound of formula V, with the exception of the amino group(s)
participating in the reaction, being if necessary in protected form, with a compound of
formula VI .

HO-C(=X)«(Y)-Rio ' (VD,

wherein the substituents and symbols are as defined above, functional groups presentin a
| compound of formula VI, with the exception of the HO-C(=X) group participating in the
k{ reaction, being if necessary in protected form, or with a reactive derivative of a compound
of formula VI, and removing any protecting groups present, or .
c) for the preparation of a compound of formula I wherein R, is pyridyl substituted at the
nitrogen atom by oxygen, and wherein the other substituents and symbols are as defined
above, converting-a compound of formula [ wherein R, is pyndyl into the N-oxido
compound with a suitable oxidising agent,
 and, if desired, converting a compound of formula I obtainable by any one of processes a
to ¢ into its salt, or convertmg an obtamable salt of a compound of formula I into the free
compound.

R



