Description Substituted benzoyl guani di nes, process for their

preparation, their use as a nedi pagnostic, and nedi cament
‘containing them5 The invention 4mmﬂmﬁ Mmmm nzoyl guani di nes of the fornula
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Description .
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Substituted benzoylguanidines, process for their preparation, their use as a
medicament or diagnostic, and medicament containing them

5
The invention relates to benzoylguanidines of the formula |
R1
R2
N _NH, O
RS Y 2
R4 O NH,
10 in which:
R1 is hydrogen, F, Cl, Br, I, NOg2, CN, -Xo-(CH2)p-(CF2)q-CF3, R5-SOm-,
R6-CO-, R6R7N-CO- or R6R7N-SOo-;
X is oxygen, -S- or NR14;
15 m is zero, 1 or 2;
(o) is zeroor 1;
p is zero, 1. or 2;
q is zero, 1, 2, 8, 4, 5 or 6;
R5 and R6
20 independently of one another are (C1-Cg)-alkyl, (C3-Cg)-
alkenyl, -CnH2on-R8 or CF3;
n is zero, 1, 2, 3 or4;

R8 is (C3-C7)-cycloalkyl, or phenyl
which is not substituted or [lacuna] substituted by 1 to 3
25 substituents selected from the group consisting of F,
Cl, CF3, methyl, methoxy and NROR10;
R9 and R10 are
H or (C1-Cy4)-alkyl;
or
30 R6 is hydrogen;
R7 is hydrogen or (C1-C4)-alkyl;
or
R6 and R7



Rl is hydrogen, F, CI, Br, |, NO2, CN, -Xo-(CH2)p-(CF2)qg-CF3, R5-SOm,

R6- CO-, R6R7N-CO or R6R7/N-SO2-; X is oxygen, -S or NR14; 15 mis zero, 1
‘or 2; 20 25 o is zeroor 1; pis zero, 1 or 2; qis zero, 1, 2, 3, 4, 5 or
6; R5 and R6 independently of one another are (Cl-Cg)-alkyl,

(C3-Cg) al kenyl, -CnH2n-R8 or CF3; n isozero, 1, 2, 3 or 4; R3is

«(Cg- C~) -cycl oal kyl, or phenyl which is not substituted or [l|acuna]

b d by 1 3 of
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or 30 R6 is hydrogen; g'R?pl%nlﬂecﬂeB&’éﬁ? &ty Pgens$- MHN- C"'l:isror gAQYIR7 2
R2  is-Y-p-(CeHs-R11, -Y-m-(CgHy)-R11 or -Y-0-(CgHg4)-R11;

R11 is (C1-Cg)-heteroaryl which is linked via C or N and which is
5 unsubstituted or substituted by 1 to 3 substituents selected
from the group consisting of F, ClI, CF3, CH3, methoxy,
hydroxyl, amino, methylamino, dimethylamino and benzy!;
Y is oxygen, -S- or NR12;
R12  is Hor (C1-Cy)-alkyl;
10 R8 s defined as R1;

or
R3 s (C1-Cg)-alkyl or -X-R13;
X is oxygen, -S- or NR14;
R14 is
15 H or (C1-Cg)-alkyl;
R13 s
H, (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl or -CpHop-R15 ;
b is zero, 1, 2, 3 or 4;
R15is
20 phenyl which is unsubstituted or substituted by 1 - 3
substituents selected from the group consisting of F,
Cl, CFg, methyl, methoxy and NROR10;
R9 and R10 are
H or (C1-C4)-alkyl;
25 or

R13 and R14
together are 4 or 5 methylene groups, of which one CHa»

group can be replaced by oxygen, S, NH, N-CH3 or N-benzyi;
R4 isF, Cl, Br, | or (C1-C4)-alkyl;
30 as well as pharmaceutically tolerated salts thereof.

Preferred compounds of the formula | are those in which:
R1 is hydrogen, F, Cl, CN, CF3, R5-SOp,-, R6-CO-, R6R7N-CO- or
R6R7N-SO»-;
35 m is zero, 1 or 2;
R5 and R6
independently of one another are (C1-Cg)-alkyl, (C3-Cy)-
alkenyl, -CnhH2n-R8 or CF3;



toget her can be 4 or 5 nethyl ene groups, of which one CH2 group can be
repl aced by oxygen, S, NH, N-CH3 or N-benzyl; R2 is -Y-p-(C6H4-R11,
~Y-m(CgH4)-R11 or -Y-0-(CgH4)-R11; 5 R11 is (C~-C9)-heteroaryl which is
linked via C or N and which is unsubstituted or substituted by 1 to 3
substituents selected fromthe group copsisting of F, C, CF3, CH3,

«ret hoxy, hydroxyl, am no, nethylam no, dinmethylam no and benzyl; Y is
oxygen, -S- or NR12 R4 2 'S|s|'ie(? (,gl C4)-al kyl; 10 R3 is defi ned as R1; or
R3 is (Cl-Cqg)-alkyl or - X- R13; X i S Ooxy -S- or NR14; R14 is Hor
(Cl-C3)-alkyl; R13 is ﬁ8 (§§) @)r%ﬂoa"( eg?mé'ym oal kyl or -CbH2b-R15 ;

bis zero, 1, 2, 3 or 4 R15 | Swhitpn¥ InovsuBStitLfed GreiERehh] suRdinied b
substituted by 1 - 3 subshtue%;@gael ected fromthe rou onsi sti F,
C, CF3, methyl, methoxy and N silostientrgieqted fo ﬂt&:ﬂtfw)c%n kyI 25

or R13 &nd R4 t oget her are 4 osisbngreohyF,e B, g.?,léglpsnetbtll wimethoxynang@H2 gr oup

can be replaced by oxygen, S, l\ﬁﬂﬁg—ﬁ or N-benzyl; R4 is F, C, Br, | or
(C1l-4)-al kyl; 30 as well as pha Gtically tolerated salts thereof.

Preferred conpounds of the fornBBand Bi@aréose i n whi ch:
H or methyl;
or
10 R6 is hydrogen;
R7 is hydrogen or methyl;
R2 is-Y-p-(CgH4)-R11, -Y-m-(CgH4)-R11 or -Y-0-(CgHg)-R11;
R11 is (C1-Cg)-heteroaryl which is linked via C or N and which is
unsubstituted or substituted by 1 to 3 substituents selected
15 from the group consisting of F, Cl, CF3, CHs3, methoxy,
hydroxyl, amino, methylamino, dimethylamino and benzyl;
Y is oxygen, -S- or NR12;
R12  is Hor (C1-Cy)-alkyl;
R3 is hydrogen, methyl, CN, CF3, F or CI;
20 R4 isF, Clor Cq-Cs-alkyl;
as well as pharmaceutically tolerated salts thereof.

Particularly preferred compounds | are those in which:
R1 is hydrogen, F, Cl, CN, CF3 or R5-SOm-;
25 m is zero, 1 or 2;
R5 is
methyl or CF3;
R2  is-Y-p-(CgH4)-R11, -Y-m-(CgHg)-R11 or -Y-0-(CgH4)-R11;
R11 is (C1-Cg)-heteroaryl which is linked via C or N and which is
30 unsubstituted or substituted by 1 to 2 substituents selected
from the group consisting of F, Cl, CF3, CHsz, methoxy,
dimethylamino and benzyl;
Y is oxygen;
R3 is hydrogen, methyl, CN, CF3, F or CI;
35 R4 is C1-C4-alkyl;
as well as pharmaceutically tolerated salts thereof.

Especially preferred compounds of the formula | are those in which:



R1 is hydrogen, F, CI, CN, CF3, R5-SOm, R6-CO, R6R7N-CO or R6R7N SO2-;

35 mis zero, 1 or 2; R5 and R6 independently of one another are

(C&-Cg)-al kyl, (C3-C4)al kenyl, -CnH2n-R8 or CF3; 3 nis zeroor 1; R8s

(C3-Cg)-cycl oal kyl or phenyl, which is not substituted or [I|acuna]

substituted by 1 to 3 substituents selgected fromthe group conS sisting of
«F, C, CF3, nethyl, nmethoxy and NROR10; R9 and R10 are H or nethyl; or

R6 i s hydr n: i - r - is -Y-p-(C6H4) - R11,
R syl REN; IShybRoder ERE T, GPERKS: 582

X Cq%l—ld) "YR11 i at-Cg)-heteroaryI which is
linked via C or MPand wmethvi & CEgisubstituted or substituted by 1 to 3

substi t uentgoselgeygd(CAR,)tROPM - CAHP-RONDr SYIRLCHER1E . COF3, CH3,

Yis

10

met hoxy, hydroxy am no thyl am no, di nethyl am ho_and benzyl; |
oxygen, -S- or I\hﬁ; R§2(q128$)%te(qar¥|@4|)"cﬁl'%W‘,‘eq?g'ai 1~ Wer%W,h'qlPelﬁhyl , CN,
CF3, Fgr C; 20 R4 igndubsflutéd ortsubstiutddk by 138 MubsitbeRidasaBerut i cal |y

tolerated salts thereoffmm the group consisting of F, Cl, CF3, CHs, methoxy,
dimethylamino and benzyl;
Y is oxygen;
R3 s hydrogen;
10 R4 is C1-Cg-alkyl;
as well as pharmaceutically tolerated salts thereof.

Very particularly preferred compounds of the formula | are those in which:
R1 is CFg;
15 R2 is-Y-p-(CgH4)-R11, -Y-m-(CgH4)-R11 or -Y-0-(CgHg)-R11;
R11 is imidazolyl or triazolyl which in each case is unsubstituted or
substituted by 1 to 2 substituents selected from the group con-
sisting of F, Cl, CF3, CHs, methoxy, dimethylamino and

benzyl;
20 Y is oxygen;
R3 is hydrogen;
R4 is methyl;

as well as pharmaceutically tolerated salts thereof.
25 The designated alkyl radicals can be either straight-chain or branched.

(C1-Cg)-Heteroaryl is understood in particular to mean radicals which are
derived from phenyl or naphthyl, in which one or more CH groups are
replaced by N and/or in which at least two neighboring CH groups are

30 replaced by S, NH or O (with the formation of a five-membered aromatic
ring). In addition, one or both atoms of the fusion site of bicyclic radicals (as in
indolizinyl) can also be N atoms.

It applies, in particular, that heteroaryl is furanyl, thienyl, pyrrolyl, imidazolyl,
35 pyrazolyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolyl, indazolyl, quinolyl,
isoquinolyl, phthalazinyl, quinoxalinyl, quinazolinyl or cinnolinyl; particularly



Particularly preferred conpounds | are those in which: Rl is hydrogen, F,
Cl, CN, CF3 or R5-SOm; 25 mis zero, 1 or 2; R5 is nethyl or CF3;
-Y-p-(CgH4) - R11, -Y-m (CgH4)-R11 or -Y-0-(CgH4)-R11; R11 is
(Cl-Cg)-heteroaryl which is linked via Cor N and which is 30
unsubstituted or substituted by 1 to r2T§ubstituents selected fromt

«group consisting of F, C, CF3, CHS,

i s oxygen;

as wel |

as

hoxy, di nethylam no and ben
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as well as phar macg._%

L
R3

R4 O

where R1 to R4 have the meaning given and L is a leaving group which can
readily be substituted nucleophilically,
with guanidine.

The activated acid derivatives of the formula Il, in which L is an alkoxy,
preferably a methoxy, group, a phenoxy group, a phenyithio, methylithio or
2-pyridylthio group, or a nitrogen heterocycle, preferably 1-imidazolyl, are
advantageously obtained, in a manner known per se, from the underlying
carbonyl! chlorides (formula 1l, L = Cl), which, for their part, can in turn be
prepared, in a manner known per se, from the underlying carboxylic acids
(formula Il, L = OH), for example using thionyl chloride.

In addition to the carbonyl chlorides of the formula Il (L = CI), further activated
acid derivatives of the formula Il can also be prepared, in a manner known
per se, directly from the underlying benzoic acid derivatives (formula I,
L =OH), such as the methyl esters of the formula Il with L = OCHs, by
treating with gaseous HCI in methanol, the imidazolides of the formula Il by
treating with carbonyldiimidazole [L = 1-imidazolyl, Staab, Angew. Chem. Int.
Ed. Engl. 1, 351 - 367 (1962)], the mixed anhydrides Il with CI-COOC2sHs or
tosyl chloride in the presence of triethylamine in an inert solvent, as well as
the activation of benzoic acids with dicyclohexylcarbodiimide (DCC) or with
O-[(cyano(ethoxycarbonyl)methylene)amino]-1,1,3,3-tetramethyluronium
tetrafluoroborate ("TOTU") [Proceedings of the 21st European Peptide
Symposium, Peptides 1990, Editors E. Giralt and D. Andreu, Escom, Leiden,
1991]. A series of suitable methods for preparing activated carboxylic acid
derivatives of the formula Il are given, with citation of the source literature, in
J. March, Advanced Organic Chemistry, Third Edition (John Wiley & Sons,
1985), p. 350.
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15 R2 is -Y-p-(C6H4)-R11, -Y-m (CgH4)-R11 or -Y-0-(C6H4)-R11; R11 is

I mdazolyl or triazolyl which in each case is unsubstituted or substituted
by 1 to 2 substituents selected fromthe group consisting of F, Cl, CF3,
CH3, met hoxy, dinethylam no and benzyl; 20 Y is oxygen; R3 is hydrogen; R4
Is methyl; as well as pharnaceutlcalIy(§olerated salts thereof. 25 The
deS|gnated al kyl radicals can be either straight-chain or branched.

(Cl-Cg) - Het?ﬁ@?éa‘(ét n%f“éﬁ“”a%ﬁ%ﬁ?@ darfbcmrﬁ{: 'a%kﬂ aénJé%wE%’}EE%Shﬁ&n'agquCh are

derived fromp
repl aced byQWfﬁWGﬁdﬁi eﬁﬁCtﬁﬂi o manneabmowmenseglmﬁ)prqtag omnapg@tmg@aam 30

repl aced bysé‘werWmeh @ bwatr But ih@rtf M 1R c@rﬁ\esaf n\'f’éthé(ﬁol”BHBRf(g@‘ﬁoPBP‘Tfll cC

I Lt
a0 a6 Ve, res eebsts 000 3 R Slatiae s deors BOG: ip ftedhe (Holing
parti culgar, terrirptaraimeé ef thesglsohvents) fanyde mttheeeaduonmfrth@lméth Ilb“éni@atésyl 35

2ot avol yiib Bt Ol Bl Gariine AR, |ipeRCSORRRS  sUbh“BRGNE,
i ndazol y: _ dpmeﬁmweiharmomd dl@lxglne r\qmene}md\&amagdoustymmplmaed nrytnosqofﬂr@zlol i nyl
or cinnotl ”t a a% b &%ﬂéur}’d I5V\f|tH Ak qé@ér‘ﬁgh‘l}e ﬁBWe(/Q} 3(g/Yh|I|e éﬂ'l@l%%lﬁ"nlgy

pyrazol yl, azo Iﬁ@ b'y
i soqui nol yI @ bage, Wﬁréﬁﬁ,l fon eP‘éFﬁPr'l%r OH, water ean talﬁchbgrl@@ds%s selvenk idpar i ng

t he com@ounmelrea&,dfﬂ,fqhwﬂﬁ@gghm reacting a conpound of the fornula Il Rl
R2 RB R4 O
When L =Cl, an acid scavenger, e.g. in the form of excess guanidine, is
advantageously added in order to bind the hydrohalic acid.

15  Some of the underlying benzoic acid derivatives of the formula Il are known
and are described in the literature. The unknown compounds of the formula ||
may be prepared by methods known from the literature. The resulting benzoic
acids are reacted to give compounds | according to the invention in
accordance with one of the above-described process variants.

20
The introduction of some substituents in the 2, 3, 4 and 5 positions is
achieved by methods known from the literature involving palladium-mediated
cross-coupling of aryl halides or aryl triflates with, for example, organo-
stannanes, organoboronic acids or organoboranes or organocopper or

25 organozinc compounds.

Benzoylguanidines | are in general weak bases and are able to bind acid with
the formation of salts. Salts of all pharmacologically tolerated acids, for
example halides, in particular hydrochlorides, lactates, sulfates, citrates,

30 tartrates, acetates, phosphates, methylsulfonates and p-toluenesulfonates,
are suitable acid addition salts.

The compounds | are substituted acylguanidines.

35 Compounds similar to the compounds | are disclosed in European Laid-
Open Specification 640 593 (HOE 93/F 220). However, these always contain
other substituents in the position of R4 (ortho position); the compounds
according to the invention are neither mentioned nor suggested therein.



where R1 to R4 have the neaning given and L is a | eaving group which can
readily be substituted nucleophilically, 10 with guanidine. The activated
‘acid derivatives of the formula Il, in which L is an al koxy, preferably a
met hoxy, group, a phenoxy group, a phenylthio, nmethylthio or 2-pyridylthio
group, or a nitrogen heterocycle, preferably 1-imdazolyl, are 15
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Conpounds erﬁ)ﬂ‘@ﬁ OE@han tesr@umple, of @Hergn,s@arammm IBpoypleanicLandiQpen
Speci fi cat ipaptritP sh8ck.( HOE 93/ F 220). However, these always contain other
subst i gents In the position of R4 (ortho position); the conpounds
accordPrag to the invention are neither nentioned nor suggested therein.

The compounds of the formula | according to the invention are moreover
distinguished by strong inhibitory action on the proliferation of cells, for
example fibroblast cell proliferation and the proliferation of vascular smooth
muscle cells. The compounds of the formula | are therefore suitable as



7 In conparison with the known conpounds, the conmpounds according to the

I nvention are distinguished by an extrenely high activity in the inhibition
‘of Na+/ H+ exchange, and by an inproved solubility in water. 5 Just as the
known conpounds, they have no undesired and di sadvantageous salidiuretic
properties, but very good antiarrhythmg properties, such as are inportant,
.for exanple, for the treatnent of illnesses which occur in the case of
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found that compounds of the formula | exhibit valuable therapeutically

utilizable properties with respect to influencing the serum lipid levels. Thus

they significantly lower the increased serum concentration of LDL and

VLDL, such as are to be observed, for example, due to increased dietetic



It has noreover been found that conmpounds of the fornula | have a favorable
effect on serumlipoproteins. It is generally recognized that excessively
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The adm ni stration of sodi um proton exchange inhibitors of the formula | as
novel nedi canents for |lowering increased blood fat levels is clained, as 10
‘well as the conbination of sodi um proton exchange inhibitors with

hypot ensi ve nedi canents and/ or nedi canents having a hypolipidem c action.
In this context, medicanments which conjgin a conpound | can be 15

.adm nistered orally, parenterally, intravenously or rectally, or by
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corn starchactrbnr exanpl e, can be used as inert carriers. In this 35
context, the preparation can be effected as dry or wet granules. Vegetable
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adm ni stration, depend on the potentl on and the duration of action of the

conpounds sed ddi ti onal o on the nature and seyerity, of the illness
Lo bo t reatB@Te[IORIPPATRE fafm foE Axgluse, dhe agkye campninds,ae, fixed with

r esponsi venlies additive$ evhicinare! suibleefdr tieaparposeb such as vehicles, stabilizers
30 or inert diluents, and converted by the customary methods into the forms
suitable for administration, such as tablets, coated tablets, hard gelatin
capsules or aqueous, alcoholic or oily solutions. Gum arabic, magnesia,
magnesium carbonate, potassium phosphate, lactose, glucose or starch, in
particular corn starch, for example, can be used as inert carriers. In this
35 context, the preparation can be effected as dry or wet granules. Vegetable or
animal oils, for example, such as sunflower oil or cod-liver oil, are suitable for
use as oily vehicles or as solvents.



On average, the daily dose of a conpound of the fornula | for a patient of
about 75 kg in weight is at |east 0.001 ng/kg, preferably at |east 0.01

nmg/ kg, in particular at least 0.1 ng/kg, up to at nost 10 ng/ kg, preferably
at nost 1 ng/kg, of body weight. In acute episodes of the illness, for
exanpl e 30 inmedi ately after sufferingqq cardiac infarction, even higher,
-and in particular nore frequent, dosages may al so be necessary, e.g. up to
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20 4-(imdazol -1-yl)phenol in the presence of 4 eq of potassium carbonate

in DVMF at 120C.in the course of 16 h. After evaporation of the solvent, the
resi due i s SPHJIRRS SYSPENSIBNS BLEMMKIANS, forexararler attherdlye somaawndeft h EA.
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dry| ng of tgﬁaﬁl vent and evaporation, a colorless oil is obtained, Mt (ES)
362. 30

15  If required, the formulation can also contain other further pharmaceutical
excipients, such as surfactants, emulsifiers or stabilizers, as well as a
propellant. Such a preparation customarily contains the active compound in a
concentration of about 0.1 to 10, in particular of about 0.3 to 3, % by weight.

20 The dosage of the active compound of the formula | to be administered, and
the frequency of the administration, depend on the potention and the duration
of action of the compounds used; additionally also on the nature and severity
of the illness to be treated, as well as on the sex, age, weight and individual
responsiveness of the mammal to be treated.

25
On average, the daily dose of a compound of the formula | for a patient of
about 75 kg in weight is at least 0.001 mg/kg, preferably at least 0.01 mg/kg,
in particular at least 0.1 mg/kg, up to at most 10 mg/kg, preferably at most
1 mg/kg, of body weight. In acute episodes of the illness, for example

30 immediately after suffering a cardiac infarction, even higher, and in particular
more frequent, dosages may also be necessary, e.g. up to 4 individual doses
per day. In association with i.v. use in particular, for example in the case of an
infarction patient in intensive care, up to 200 mg per day may be necessary.




4-[ (i m dazol -1 -yl ) phenoxy] - 2-nmet hyl -5-tri fl uoronet hyl benzoyl guani di ne

di hydrochl ori de by activation with 2 eq of CDI in DM and subsequent
Teaction with 6 eq of guanidinium hydrochloride in the presence of 7 eq of
dii sopropylethylamne at RT in the course of 3 h. After renoval of the 35
sol vent, preparative HPLC (CH3CN H2O) ks carried out, then salt formation
W th ethereal hydrochloric acid. Exanple 2: b I i

4-(Tri azol -§; met hyl - 3-tri fl uoronet hyl benzoyl guani di ne
bistrifl uor%‘gg%f%ﬁlg,aﬂét{%n’%ol orless solid, M+H (ES) = 405. Synthesis route:
a) Methyl 4-[(triazol-1-yl)phenoxy]-2-nethyl-5-trifluoronethylbenzoate 5
anal ogousl yCDp 1 a)caipohgdirmiczzol th 1 eq of 4-(triazol-I-yl)phenol,

col orl ess OM| M- (ES),. = 377. b)

4-[(Tri azol MEQH) ph OF> et hyl -5-tri 1 uor onet hyl benzoi ¢ aci d

anal ogods| yDMF 1 b) N,N-@imethglforasamiael , M+I (ES) = ﬁ6|3b c) I -

4-[ (Tri azol gk-yl ) ph -2 yl -5-trifluoronet hyl benzoyl guani di ne

bi [s'g rifl uor@gcgt at e'edg)ﬁg?%ng%%rgﬁjrgt o01c), but salt formation by neans of
trifluoroackAic aciethyl agtate/(E¥286) PCT/ EPO1/ 00137 14 Patent clains 1. A

benzoyl guanggli ne of ggligaibpf mula I Rl R2

ES electrospray ionization
10
Experimental section
Example 1
4-[(Imidazol-1-yl)phenoxy]-2-methyl-5-trifluoromethylbenzoylguanidine
15 dihydrochloride, colorless solid, M +H (ES) = 404.

Synthesis route:

a) Methyl 4-[(imidazol-1-yl)phenoxy]-2-methyl-5-trifluoromethylbenzoate by

reaction of methyl 4-fluoro-2-methyl-3-trifluoromethylbenzoate with 1 eq of
20  4-(imidazol-1-yl)phenol in the presence of 4 eq of potassium carbonate in

DMF at 120°C in the course of 16 h. After evaporation of the solvent, the

residue is subjected to aqueous work-up and extracted by shaking with EA.

The solvent is evaporated after drying, colorless oil, m* (ES) = 376.

25 b) 4-[(Imidazol-1-yl)phenoxy]-2-methyl-5-trifluoromethylbenzoic acid by
basic hydrolysis using an excess of 2N NaOHaq in MeOH at RT in the
course of 2 h. After acidification with 2N HCI, extraction with EA follows
and, after drying of the solvent and evaporation, a colorless oil is obtained,
M* (ES) = 362.

30
4-[(Imidazol-1-yl)phenoxy]-2-methyl-5-trifluoromethylbenzoylguanidine
dihydrochloride by activation with 2 eq of CDI in DMF and subsequent
reaction with 6 eq of guanidinium hydrochloride in the presence of 7 eq of
diisopropylethylamine at RT in the course of 3 h. After removal of the

35 solvent, preparative HPLC (CH3CN/H20) is carried out, then salt formation

with ethereal hydrochloric acid.

Example 2: 4-(Triazol-1-yl)phenoxy-2-methyl-3-trifluoromethylbenzoyl-
guanidine bistrifluoroacetate,



RB R4 O~YNH2 (1) I NH2 5 in which: Rl is hydrogen, F, C, Br, |, NO2, CN,
- Xo- (CH2) p- (CF2) g-CFg, R5-SOm, R6-CO, R6R7/N-CO or R6R7N-SO2-; 10 X is
‘oxygen, -S- or NR14; mis zero, 1 or 2; ois zeroor 1; pis zero, 1 or 2;
gis zero, 1, 2, 3, 4, 5 or 6; 15 R5 and R6 independently of one anot her
are (Cl-Cg)-al kyl, (C3-Cg)al kenyl, -CnkHgn-R8 or CF3; n is zero, 1, 2, 3 or
4, RBis (C3-C)-cycloal kyl, or phenyl 20 which is not substituted or
[lacuna] subsiiidsd s8liddy 1 to 3 substituenjs £ romthe group
consisting of F, CI, CFg, nmethyl, methoxy arT?i-FL%)tng;OBRQ and R10 are 25 H
or (Cl-Cqg)-alkyl; or R6 is hydrogen; R7 is hydrogen or (Cl-C4)-alkyl; or
Synthesis route:

a) Methyl 4-[(triazol-1-yl)phenoxy]-2-methyl-5-trifluoromethylbenzoate
5 analogously to 1 a) by reaction with 1 eq of 4-(triazol-1-yl)phenol,
colorless oil, m* (ES) = 377.

b) 4-[(Triazol-1-yl)phenoxy]-2-methyl-5-trifluoromethylbenzoic acid
analogously to 1 b),
10 colorless oil, Mm* (ES) = 363.

c) 4-[(Triazol-1-yl)phenoxy]-2-methyl-5-trifluoromethylbenzoylguanidine
bistrifluoroacetate
analogously to 1 ¢), but salt formation by means of trifluoroacetic acid.



30 R6 and R7 together can be 4 or 5 nethyl ene groups, of which one CH2
group can be replaced by oxygen, S, NH, NCH3 or N-benzyl; 155 R2 is
-Y-p-(CgH4- R11, -Y-m (CgH4)-R11 or -Y-0-(CgH4)-R11; R11 is
(Cl-Cg)-heteroaryl which is linked via C or N and which is unsubstituted or

substltute 1 to 3 substituents selected fromthe grao con5|st|ng of F,
cl CI—@% hydr oxyl , ami no, nethyl ani no, P@pﬁ PAAHS7and

—benzyl Yis oxygen :S- or NR12; R12 is Hor (C~--C4)-alkyl; R3 is defined
as Rl; or 10 R3is (C~-Cg)-alkyl or -X4R13; X is oxygen, S or NR14; R14
is Hor (Cl-C3)-alkyl; R13 is 15 H, (Cl-Cg)-al kyl, (C3-Cg)-cycloal kyl or

- CoH2b- R15 patdptlmirhsi s zero, 1, 2, 3 or 4; R15 is phenyl which is
unsubsti t ut d or ubstituted. b - .3 sybstituents selected fromthe group
consi sting %\ @ﬂguawal’\%}?f,]th?r&rﬁﬁﬂ?fand NROR10; R9 and R10 are H or
(C1-A)-al kyI

R1
R2
N NH, O
R3 X 2
5
in which:
R1  is hydrogen, F, Cl, Br, I, NO2, CN, -Xo-(CH2)p-(CF2)q-CF3, R5-SOm-,
R6-CO-, R6R7N-CO- or R6R7N-SO2-;
10 X is oxygen, -S- or NR14;
m is zero, 1 or 2;
o is zero or 1;
p is zero, 1 or 2;
q is zero, 1, 2, 3, 4, 5 or 6;
15 R5 and R6
independently of one another are (C1-Cg)-alkyl, (C3-Cg)-
alkenyl, -CnH2n-R8 or CF3;
n is zero, 1, 2, 3 or 4;
R8 is (C3-C7)-cycloalkyl, or phenyl
20 which is not substituted or [lacuna] substituted
by 1 to 3 substituents selected from the group
consisting of F, Cl, CF3, methyl, methoxy and
NRYR10;
R9 and R10 are
25 H or (C1-Cg)-alkyl;
or
R6 is hydrogen;
R7 is hydrogen or (C1-C4)-alkyl;
or
30 R6 and R7

together can be 4 or 5 methylene groups, of which one CHaz
group can be replaced by oxygen, S, NH, N-CH3 or N-benzyl;



or R13 and R14 together are 4 or 5 nethyl ene groups, of which one CH2 group
can be replaced by oxygen, S, NH, N-CH3 or N-benzyl; R4 is F, C, Br, | or
C~ -C,g-alkyl; as well as pharmaceutically tolerated salts thereof. 30 2. A
compound of the forrmula | as clainmed in claim1, in which: Rl is hydrogen,
F, A, CN CF3, R5-SOm, R6-CO, R6R7N1g30 or RBR7TN-SQ2-; mis zero, 1 or
.2; R5 and R6 35 |ndependently of one anot her are (Cl- Cg) al kyl ,

(C3 4) al kegyl , C -Q. Cg) cycl oal kyl
or phenyl 16 5 wh > Ytt%'(béiﬂ%giﬁgﬁg quﬁﬂ%ﬁﬂ Ylone;%H sttltut ed by l1to3
substituents selBdded srémeakhelemasylowhichds ﬁbe@NIaZCQIINQDtBWh Byl ,

E% ?gggnagg EERfﬁlﬁ ieg aasbsgﬁge@r& dhiRkitEd *wu J8rs Fé,@bbsﬁ u@h&r 8818BtedR” IS
-Y-0- (CgHg) - R11:  R11 |§°’(“dh%gqr°ﬁ8t<g€’lt‘gtw fhif ohdt h'smrae%ozsy, N and

whi ch i § unsubsti t ut edhydroxylbamnrtdﬁn@éih Emind wuaemylmhinb@mﬁerw,ect ed from
the group consi ngl ng of met hoxy, hydroxyl, anino,

t hyl aﬁ%gﬁﬂﬂsoé)ﬁ 15 Y is oxygen, -S- or NR12;
R12  is Hor (C1-Cy)- aIkyI

R3 is defined as R1;

met hyl am no,

or
10 R3 is (C1-Cg)-alkyl or -X-R13;
X is oxygen, -S- or NR14;
R14 is
H or (C1-Cg)-alkyl;
R13 is
15 H, (C1-Ceg)-alkyl, (C3-Cg)-cycloalkyl or -CpHop-R15 ;
bis zero, 1, 2, 3 or 4;
R15is
phenyl which is unsubstituted or substituted by 1 - 3
substituents selected from the group consisting of F,
20 Cl, CF3, methyl, methoxy and NROR10;
R9 and R10 are
H or (C1-Cg4)-alkyl;
or
R13 and R14
25 together are 4 or 5 methylene groups, of which one CHo

group can be replaced by oxygen, S, NH, N-CH3 or N-benzyl;
R4 isF, Cl, Br, | or C1-Cg4-alkyl;
as well as pharmaceutically tolerated salts thereof.

30 2. A compound of the formula | as claimed in claim 1, in which:
R1 is hydrogen, F, Cl, CN, CF3, R5-SOp-, R6-CO-, R6R7N-CO- or
R6R7N-SO»-;
m is zero, 1 or 2;
R5 and R6
35 independently of one another are (C1-Cg)-alkyl, (C3-Cg)-
alkenyl, -CnHon-R8 or CFa;
n is zeroor 1;

R8 s (C3-Cg)-cycloalkyl or phenyl



R12 is Hor (Cl-Cqg)-alkyl; R3 is hydrogen, nmethyl, CN, CF3, For Cl; R4 is
F, C or (Cl-Cg)-alkyl; as well as pharnaceutically tolerated salts
thereof. 20 25 30 35 3. A conmpound of the fornmula | as clainmed in claim1 or
2, in which: Rlis hydrogen, F, C, CN, CF3 or R5-SOm; ms zero, 1 or 2; R5
is methyl or CF3; R2is -Y-p-(CgHq)-Rl14g-Y-m (CgHg)-R11 or -Y-o0-(CgHq)-R11;
R11 is (Cl-Cg)-heteroaryl which is linked via C or N and which is
unsubstituted or substituted by e group
consisting of F, Cf, CF3, CH3, wﬁ{c{ﬁﬂ)s(&o?§Bﬁ§titﬂﬁéﬁr5r"‘[la%ﬁhﬁﬁéxgéjstlftutga‘tiyh
oxygen: R3 is hydrogen, nethyl, 1d83 substitgents sgiectqsthrpgl U’@lg@})‘l@@fkyl as

wel | as pharnaceutically tol erag,gfh ab1tsFt I3 €O, metMCOﬁﬁW &ndt he
formula | as clained in claiml%g i n ‘whi ch: i s hydrogen, F, C, CN,
CF3 or R5-S2-: R5 is methyl or NGORTO;
5 R9 and R10 are
H or methyl;
or

R6 is hydrogen;

R7 is hydrogen or methyl;

10 R2 is-Y-p-(CgH4)-R11, -Y-m-(CgHa)-R11 or -Y-0-(CgHg)-R11;

R11 is (C1-Cg)-heteroaryl which is linked via C or N and which is
unsubstituted or substituted by 1 to 3 substituents selected
from the group consisting of F, Cl, CF3, CH3, methoxy,
hydroxyl, amino, methylamino, dimethylamino and benzyl;

15 Y is oxygen, -S- or NR12;
R12 is H or (C1-Cg)-alkyl;
R3 is hydrogen, methyl, CN, CF3, F or Cl;
R4 isF, Clor (Cq1-Cgy)-alkyl;
as well as pharmaceutically tolerated salts thereof.

20
3. A compound of the formula | as claimed in claim 1 or 2, in which:
R1  is hydrogen, F, Cl, CN, CF3 or R5-SOm-;
m is zero, 1 or 2;
R5
25 is methyl or CFs3;
R2  is-Y-p-(CgHg4)-R11, -Y-m-(CgH4)-R11 or -Y-0-(CgHg4)-R11;

R11 is (C1-Cg)-heteroaryl which is linked via C or N and which is
unsubstituted or substituted by 1 to 2 substituents selected
from the group consisting of F, Ci, CF3, CHz, methoxy,

30 dimethylamino and benzyl;
Y is oxygen;
R3 s hydrogen, methyl, CN, CF3, F or Cl;
R4 is (C1-Cy)-alkyl;
as well as pharmaceutically tolerated salts thereof.
35

4, A compound of the formula | as claimed in claim 1 or 2, in which:
R1  is hydrogen, F, Cl, CN, CF3 or R5-SO2-;
R5 is methyl or CFg;



175 10 RR is -Y-p-(CgH4)-R11, -Y-m (CgH4)-R11 or -Y-0-(CgH4)-R11; Rl11 is
(Cl1-C5)-heteroaryl which is linked via C or N and which is unsubstituted or
substituted by 1 to 2 substituents selected fromthe group consisting of F,
Cl, CFg, CH3, nethoxy, dinethylam no and benzyl; Y is oxygen; R3 is
hydrogen; R4 is (Cl-C4)-alkyl; as well4fs pharnaceutically tolerated salts
thereof. 5. A corrpound of the formjla] as clai med in one or nore of clains
1to 3, in i chy " (0 H4) - R11 or

- Y- o- (CgH4)N@R11 15 R&lslf@a?%&;z@(qwr) triazo W‘%’j@ﬁhﬁ?. n each case
unsubstituted orR&libstist(Grdes) Hﬁﬁtﬁrqaéy VRigh ds i'f‘ via Georel¥tand whish ishe group

consisting of F, C, Qﬁ%ub@t‘ﬁtedf%ﬂ&bﬁtntu%d%yhvltam £ &ﬂdeh@”ﬂéetﬁﬁ s
oxygen; 20 R3 is hydr P%E ceutica

i s ne .
tolerated salts thereo °m6 heAng?‘t‘)Q:e%"é'Péfs(B'Pgt ﬂﬁpr QE Bf "&eeeﬁ%ound of

the forgula I, which Z(ﬁmmmammmﬁpgﬁzwg a corrpound of the formula Il 1 |
in which RL to IY have_t he %rrganl ng given and L is a |leaving group which can
30 readily be substi t UE SFYBRL eophilically,

R3  is hydrogen;

R4  is (C1-Cy)-alkyl;
as well as pharmaceutically tolerated salts thereof.

10
5. A compound of the formula | as claimed in one or more of claims 1 to
3, in which:
R1 is CFj3;
R2  is-Y-p-(CgH4)-R11, -Y-m-(CgH4)-R11 or -Y-0-(CgHg)-R11;

15 R11 is imidazolyl or triazolyl which is in each case unsubstituted or
substituted by 1 to 2 substituents selected from the group con-
sisting of F, Cl, CF3, CH3, methoxy, dimethylamino and
benzyl;

Y is oxygen;

20 R3 s hydrogen;

R4 is methyl;

as well as pharmaceutically tolerated salts thereof.

6. A process for the preparation of a compound of the formula I, which
25 comprises reacting a compound of the formula i
R(1)
R(

R(3
R(4) ©

in which R1 to R4 have the meaning given and L is a leaving group which can
30 readily be substituted nucleophilically,
with guanidine.



with guanidine. 18 7. The use of a conpound | as clainmed in claim1 for
the production of a nedicanent for the treatnent or prophylaxis of
illnesses caused by ischemc conditions. 5 8 A nethod for the treatnent
and for the prophylaxis of illnesses caused by ischem c conditions, which
conprises mxing an effective anount ofga conpound | as claimed in claiml
wth the customary additives and adm nistering it in a suitable

admi ni stratyon f'ﬂﬁ@hsé%f%coﬂ‘iﬁodh%ﬁl 84 cRIfEAMPERIM!1 F e Efdﬁﬁtl?ﬁ' oflgdi m 1

for the production di canent for t e treatment or pro axi s of
cardiac | nf@PéF?m?ngm tBP HRAREThAT BOP Y@X'STWe'"rL‘%\"éeéfcaé'S@@rﬁydﬁmﬁmlcas

clai med i n edradittons. f or the production of a 15 nedi canent for the treatnent
or prophyl axis of angina pectoris. 11. The use of a conpound | as cl ai ned
in claiml for the production of a nedicament for the treatnent or

prophyl &xi sB.of iAchethod fordthditteiatmenbéand far the prophyldkid of illibssesscadieda

Crontmont & SEBIF onfidns; Wiet] BompiEe? A bR koo BARERTB S (" "
central nerGRsOROWtleasaplainaed sinr gleém 45 with theecugtemary aadditivesuatdl  as

claimed in é‘drﬁini@téﬂrfg)ﬂf wf@@ui@étﬂ@é@%ﬁ@tré‘ﬁorﬁfdi‘ﬁﬂ' canent for the treatnment or
prophyl axis of ischemc conditions of peripheral organs and linbs. 14. The

use of a conmpound |I as clained in claiml for the production of a 30

medi carfent g.or tTige Lseaf emimpdumr@h blafméd ¢ﬁ clalmakfor ﬂ'{b pFaa%ctiéﬁ oPtia ?
n or

S et MRAERFIEE dot B liaomol B ArofnRaRE, S cofust 4alREn 380 1. The

use of a caarpuydinmids.as clained in claim1 for the production of a
nmedi cament for the preservation and storage of transplants for surgical

measures. 19 17. The use of a conpound | as clainmed in claim11 for the
producti on W a Thaivsaebatcompoundd as elaimesin elaim 1 foe theepraduction ohacel |

prol i f aat iBdicamenPidr iR HeMmSIROP PHGHNYIHAS SEanGina Pecttig, Use of a conpound
| as clainmed in claim1 for the production of a nedicanent for the

treatment or prophylaxis of disorders of fat met abol I sm
11.  The use of a compound | as claimed in claim 1 for the production of a

medicament for the treatment or prophylaxis of ischemic conditions of the
heart.

20
12.  The use of a compound | as claimed in claim 1 for the production of a
medicament for the treatment or prophylaxis of ischemic conditions of the
peripheral and central nervous system and of stroke.

25 13. The use of a compound | as claimed in claim 1 for the production of a
medicament for the treatment or prophylaxis of ischemic conditions of
peripheral organs and limbs.

14.  The use of a compound | as claimed in claim 1 for the production of a
30 medicament for the treatment of conditions of shock.

15.  The use of a compound | as claimed in claim 1 for the production of a
medicament for employment in surgical operations and organ
transplantations.

35
16.  The use of a compound | as claimed in claim 1 for the production of a
medicament for the preservation and storage of transplants for surgical
measures.



19. A medi canent, conprising an effective anmount of a conpound | as clainmed
in one or nore of clains 1 to 4. 10

19

17.  The use of a compound | as claimed in claim 1 for the production of a
medicament for the treatment of illnesses in which cell proliferation is a
primary or secondary cause.

5 18. The use of a compound | as claimed in claim 1 for the production of a
medicament for the treatment or prophylaxis of disorders of fat metabolism.

19. A medicament, comprising an effective amount of a compound | as
claimed in one or more of claims 1 to 4.
10



