Title: SUBSTI TUTED BENZOYLGUANI DI NES, METHOD FOR THEI R PRODUCTI ON, THEI R
‘USE AS A MEDI CA- MENT OR DI AGNOSTI C AGENT AND A MEDI CAMVENT 2CDNTAI M0NG THE
SAME [err] Abstract: The invention relates to benzoyl guani di nes of for-
mula (1), wherein R2 stands for -Y-p-(Cerr]Herr])-R11,

-Y-m((ferr] - Herr])-R11 or -Y-o- (derr]Herr])-R11; Rll represents :

(Cerr]-d aNMQ Diss8LEGoaryl ; which is bonded by C or e ?/0?)'13 tituted
or unsubstituted with 1 to 3 substituents selectedfrom ﬁe groz
consisting of F, Cl, CFlerr], CHerr], nethoxy, hydroxy, am no,

met hyl ami n@eﬁﬁ"ﬁ@@fhyl amno  and benzyl; Y represents oxygen, -S- or NR12;

R12 represents Hor ((err]-Cerr])-alkyl; R4 F, A, Br, | or
are defined as per the claims. Said

Cerr]-Cer Kk R1 and R3
benzoyl guarﬁ‘bﬂ ﬁ@gib@n%qwgl@m@ewm@@mram peapangtidinitheimeds eangnt s

cont ai ni ng needicirapntairefiddricatic, GRIAABE! laxis and treatnent
of infagcts and for. thegtreat ment ?églﬁé?%%ﬁt%@é riBEY They al so :
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- origi natlo? of defects caused by ischae I'n part uring
triggering™fUl@thaenically induced cardiac arr hyt hmi a.

R

R2 . :
O (0

s N, _NH

R4 O NH

10  in which:

R1 is hydrogen, F, CI, Br, I, NOs, CN, —Xo-(CHg)p (CF2)q-CF3,.R5- SOm—,
R6-CO-, R6R7N-CO- or R6R7N-SO0»-;

X is oxygen, -S- or NR14;
15 m iszero, 1or2; .
o is zero or 1;
P is zero, 1-or 2;
q iszer0,1,2,3,4,50r6;
R5 and R6
: 20 : independently of one another are (C1-Cg)-alkyl, (Cs-Cg)-
' e_alkenyl -CnHon-R8 or CF3;
n . iszero, 1,2 3or4:
R8 s (C3-C7)-cycloaliyi, or phenyl
- which is not substituted or [lacuna] substituted bytto3
- _!_25 o - substztuents selected from the group consisting of F,
Cl, Cf3, methyl, methoxy and NRYR10;
R9 and R10 are
Hor (Cq -Cq)-alkyl;
P or - C : '
30 . R6 s hydrogen; _
: .R7 s hydrogen or (C1-Ca)-alkyl;
or

R6 and R7




2 5 JUN 2004 WD 01/53256 Description PCT/EP01/00137 Substituted

. benzoyl guani di nes, process.for their preparation, their use BN 004

medi canent or di agnostic, and nedi canment containing themlin a first aspect
of the invention, there is provided a benzoyl guanidine of the fornmula | R

N NH2 (1) Y NH2 10 in which: RL is hydrogen, F, -Cl, Br, |, NX®, CN,
-XQ (CH2) p- (CF2) g-CF3,, R5-SOm, 15 . o 20 25 30 R6 CO R6R7N- CO- or _
R6R7N- S02-; X is oxygen, -S--or NRl4; mis zero, 2, o0 1is zero or 1;

p is zero, l-or 2; q itegeedcard be 035 ﬁetf@lé?fe &OUPBSO@\QHW%&@%GMGM Ly
of eone anot her aI keny. gj;r '&;ée Rqa l;():F nnls ze orNbe - R8 are
(G-C)-alkyl, (G C6) pup S e5thye SyNFpHhi3 nzy;
: is -Y-p-(CgHs-R11, -Y-m-(CgH4)-R11 or -Y-O -{CgHyg)-R11;
a _ Rt1 is (C1—Cg}-heteroaryl which is linked via C or N and which is
5 ' unsubstituted or substituted by 110 3 substituents- selected
from the group consisting of F, Cl, CFsg, CH3, methoxy,
hydroxyl, amino, methylamino, dimethylamino and benzyl;
Y is oxygen, -S- or NR12;
- Ri2  isHor (Ci-Cy)-alkyl;
10 ‘A3 is defined as R1;

or
R3  is (C1-Cg)-alkyl or -X-R13;
' X is oxygen, -S- or NR14;
_ . R4 s :
15 H or (C1-Cg)-alkyi;
: R13 is ..
H, (C1-Ce)-alkyl, (C3-Cg)-cycloalkyl or -CyHop-R15 ;
biszero, 1,2, 3 or4i :
_ Ri5is . . :
.20 . phenyl which is unsubstituted or substituted by 1-3
substituents selected from the group consisting of F
Cl, CFgz, methyl, methoxy and NROR10;
R9 and R10 are
, _ ‘Hor (C1-Cy)-alkyl;
25 or

-R13andR14
‘ together afe 4 or 5 methyiene groups, of ‘which one CHo

_ group can be replaced by oxygen, S, NH, N-CHz or N-benzyi;
R4 - isF ClL, Br, lor (C1-Cq)-alkyl; _
.30 aswellas phannaceuttcally tolerated salts thereof.
In a second aspect of the inventfon, there is provided a compound of the

formula | as defined in the first aspect in which:
R1  is .hydrogen, F, ClI, CN, CF3, R5 SOm-, R6-CO-, R6R7N-CO- or
R6R7N-S0»-
35 m iszero, 1o0r2
RS and R6
independently of one’ another are (C1—Cg)-alkyl (C3-Cy)-
alkenyl -CpHon-R8 or CF3.



which is not substituted or [lacuna] substituted by 10 3 substituents

sel ected fromthe group consisting of F, d, CF3, nethyl, tﬂ&% and
NROR10O; RO and Rio are Hor (Cl-C4)-alkyl; or R6 is hydrogen P4
hydrogen or (Ct--C4)-alkyl; or R6 and R7 2 5 JUN 2004 2 together can be 4
or 5 nethyl ene groups, of which -one CH2 group can be repl aced by oxygen,
S, NH NCH3 or N-benzyl; R2is -Y-p-gC6H4-R11, -Y-m (C6H4)-R11 or-Y

0- (C6H4)-R11; R11 is (Ci -C9}-heteroaryl which is linked via C or N and
which is unsubsti t ut egl or i8S 4Bfd bt pit ed by 1 -to 3 substituents ., sel ected

fromthe group consi st net hoxy, hydroxyl, am no,
net hyl am no, di net hyl a 'ﬁr(§3'lggbﬁ'?¥‘l:q|:a n, -S— or NR12; R12 is H
or (C-C4)-alkyl; 10 R3 |s def ivitgich mndt?shbslgﬁedas ubgﬁﬁgeal or R13
-X-R1 3;. 15 20 . X is oxygen, i/ | S

is H - (CL-C6) alkyl, (C3-G8)-c anﬁ”E?l'f“SP elﬂr‘Plﬂi’l‘z‘@fﬂ'o 1 2,
3 or 4:9R15i s phenyl which is @itiogsoft &f &0l oCFg,utmblhlyUtmb and3

substituents sel ected fromthe,\gflsﬂ#fbconmstl ng of F, d, CF3, nethyl,

h and NROR10; R9 and R10 are-
et oxy _ R9 and R10 are

H or methyl;
or
10 R6 is hydrogen;
: . R7 is hydrogen or methyi; ‘
R2 s -Yp-(CoH4)-R11, -Y-m-(CgHg)-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 sélected
15 from the group consisting of F, Cl, CF3, CHg, methoxy,
hydroxyl, amino, methylamino, dimethylamino and benzyl; =
Y is oxygen, -S- or NR12; -
R12 -is Hor (C1-Cgq)-alkyl;
R3 is hydrogen methyl, CN, CFgs, F or Cl;
20 R4 isF, Clor C1-Cy-alkyl;
as well as pharmaceutlcalfy toierated salts thereof

In a third aspect of the invention, there is provided the use of a compound | as
25  defined in the first aspect for the production of a medicament for the treatment

or prophylaxis of illnesses caused by ischemic conditions.

In a fourth aspect of the invention, there is provided a use of an effective
.. amount of a compound | as defined in the first aspect with the customary
30 additives and administering it in a suitable administration form in the
manufacture of a medicament. for the treatment and for the prophylaxis of

- ilinesses caused by ischemic conditions.



Hor (Cl-C4)-alkyl; 25 or R13 andR14 together: are.4 or 5 nethyl ene
groups, of which one CH2 group can be replaced by oxygen, S Nl_h'! 6}!10"3 or
N-benzyl; R4 is F, d, Br, | or (C1-C4)-alkyl; 30 as well Z3gJUN 2 :
pharmaceutically tolerated salts thereof. In a second aspect of the
invention, there is provided a corrpougd of the formula | as defined in the
first aspect in which: Rl i s hydrogen, ®, d. C N, CF3, R5-SCS, -, 116-CO,
R6R7N- CO- or R6R7N-S2-; 35 mis zero, 1 or 2; :R5 and R6 independently

of one anoﬂmelftftaraepé@bf%m&éﬂﬂwn,, tr(eﬁ?éﬁ bvnd@l:lka\efﬂléhpcam@ﬂﬁ%ﬁrr? g Vﬁff 3, 25
JUN 2904 3 cycl oal kyl or 'phenyl, chis

is z o
not substi Fﬁ?%tﬁ'ecﬁm‘?q"g@gﬂ&m?@ﬂ@@ i ?ﬁldéﬁn‘%ﬂ/m fhetfléisf@sﬁa@istl tuents 'sel ected
fromthe group con- sisting of F, C, CF3, nethyl, . methoxy and NROR1O;

R9 and Ri OPaﬁeuldderéfeﬁéd'bo unds ILQreHﬁohéHWrﬁfcﬁ en; R7 is hydrogen or

met hyl 5 R2 R11 or -Y-o0-(C6H4)-R 11; fR 1
is (>C/3t Cg) - het e‘?gc!&%(&h‘%tﬁ‘ Ici;rﬁ@rd l%!"or N and Wm((:h |s)

unsubstituted om subs‘alzew,dd)rlﬁj 1to 3 substl tuents selected 15 fromthe
group consistingg' of &, G, CF3, CH3, nethoxy, hydroxyl, am no, -

net hyl am.no, di net hyl'ani no and benzyl; Y i's ~oxygen, -S- or ‘NR12; R12 - is
H or (Cl C4) - al kyl ;- methytor CF3;

R2  is-Y-p{CgHyg)-R11, -Y-m- (CeHg)-R11 or -Y-0- (CGH4) Rt1;
10 .. R11  is (C{-Cg)-heteroaryl which i is finked via C or N and which is
' unsubstituted or substituted by 1 to 2 substituents selected
from the group consisting of F, Cl, CF3, CHg, methoxy,
. .-dlmelhylammo and benzyt;
- is oxygen;
‘R3 s hydrogen, methyl, CN, CFs, F or Cf;
R4 s C1-Cg-alkyl; .
as.well as pharmacedatically tolerated salts thereof.

156

Especially preferred cqmpbunds of the formula { are those in which:



R3 is hydrogen, nethyl, CN, CF3, For d; 20 R4 is F, C or,giléé- kkyl;
as well as pharnmaceutically tolerated salts thereof. In a th% Ry a® t of
the invention, there is provided the use of a conpound | as 25 defined in
the first aspect for the production of a nedicanment for the treatnment or
prophyl axis of illnesses caused by ischegmic conditions. 30 In a fourth
aspect ‘of the invention, there is provided a use of an effective anount of

a conpound | @g defiH | h N AVt h the customary additives
X H%%ggﬂ, FreLon %Wb manuf act ur e

and administering L.t in.a Sujtablé a nistration formin the
of a medicanent. fBP thdSTMABYIRESF3and for the prophylaxis of illnesses

caused by i scRgni CiscyqR{CdHy)IR1 L -9-mMisAPR13IDEYIGHHLR T i fth aspect of
t he i nventi on, theﬁ§1 i's grgv_lr(g_ﬁgﬁ? mach%ﬁnt e gong{r'i [ ngNan effective
amount of a cormpoultd!l 4% Grarfraidgieraahwhich,islinked ¥ia C @lNand whichyis
preferred &onpounds | ansmsubstifetednombilssitute®by $ tbyZlicoBsRuelis sdlectéd), CF3
or R5-SOm; mis zero, y i r ; 1,5, Y- - 4,CoH4) - R11,
“Y-m (C6H4) - R11 of - Y- 0- ?%%?R?%@pé%ﬁgﬁéstwao?c%@eFﬁoéﬁ"ﬁ' Risfoit;”.
linked via C or N and whli@gthylaminpengdeneylt ed or substituted by | to 2
substituents selecyed . jsb n;he group consisting of F, d, CF3, CH3,

nmet hoxy, =di ggt hyl ng'jno and benzyl; Y is oxygen; R3 is hydrogen, nethyl,
CN, CF37 F or ; 'Sﬁx '°@eMNic1 - c4-al kyl; as.well as pharmaceutically

tol eratedGsallt4 t HeCadPs-alkybeci al |y preferred compounds of the formula |

gr;s})g?-se N hiEas phamHdNutdd deled §al_£ytﬂgpe%?.n’ F.od, N CF3 or
Very particularly preferred compounds of the formula I are those in which:
A R1 is CFg; .
15 R2  is-Y-p-(CeHa)-R11, -Y-m-(CgHyg)-R11 or -Y—o—(CeH4)-H1 1;
- R 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, CHg, methoxy, dimethylamino and

benzyl;
20 . Y. is oxygen;
R3 s 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, ftriazolyl, tetrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolyl, indazolyl, quinolyl,
‘isoquinolyl, phthalazinyl, quinoxalinyl, quinazolinyl or cinnolinyl; particularly



R5 is nmethyl or CF3; R2 is -Y p-(C6H4)-R11, -Y-m (C6H4)-R11 or
-Y-0-(C6H4)-R11; R11l is (Cl-C5)-heteroaryl which i's |inked y'sa L&‘gg‘fa N and
which is 5 unsubstituted or substituted by 1 to 2 substituent‘é &ct ed
fromthe group consisting of F, O, CF3, CH3, nethoxy, dinmethylam no and
benzyl; Y is oxygen; R3 is hydrogen; 10 -R4 is Cl-C4-al kyl; as well as
pharmaceutically tolerated salts thereof. 15 20 Very particularly
preferred conpounds of the formula | aresthose in which: RL is CF3; R2is
-Y-p-(C6H4) - . R11, -Y-.mﬁCgH4)-R1'1 or -Y-o0-(C6H4)-R 11, Rllis imdazolyl or
triazolyl whi Bianyl. dbienylc Ryeolyk intidaaniyli tnyradhdr téarobd,i thiazalylpypyiidylp 2
substituents kelbBf dyﬂﬁﬂﬁllsﬁﬁulﬂblwp con- sisting of F, d, Y.benzyl; CF3,
CH3, met hoxy, dinethylam no and i s oxygen; R3 is hydrogen; R4 is nethyl;
as well as pharmaceutically tolerated salts thereof. 25 The' desi gnated

al kyl radical & carsbEB asraskrofstheaiinyentiemaitrerer ishpanvideet .a (pEdedss) foretrry oar y!
derived from phenyl

I S under stegpodpj I celar N.¢ adi ich.are
or napht hygl), Ptl \ﬁﬁ: gﬁeaagp [ﬂ%gp}e?&@if g'(r%oﬁ(%b%ﬁg WS SCEWPTSES NeaRiDA i n
whi ch at | eastompoumngobthbdorinmda CH gr oups are 30 replaced by S, NH or O
(with the formation of a five-nenbered aromatic ring). In addition, one or
both atonms of the fusion site of bicyclR¢ radicals (as in indolizinyl) can
al so be N atons. It applies, in parRi, r, that heteroaryl is furanyl,
thienyl, pyrrolyl, imdazolyl, 35 pyrn triazblyl, tetrazolyl,

oxazol yl, isoxazolyl, thiazolyl, is@Nrs ot L pyridyl, pyrazinyl,
pyrimdinyl, pyridazinyl, indolyl, indagglyy . quinolyl, isoquinolyl,

ht hal [ [, . i.N [ j ui,nazol i | or cinnolinyl; particularl
phthalazi Nyl i WWhicR forwl have the meanlrr]?g/] givenandLis a I?a/aving group which cgn

readily be substituted nucleophiiicaily,

10 with guanidine.

The activated acid derivatives of the formula !, in which L is an atkoxy,
preferably a methoxy, group, a phenoxy group, a phenyithio, methylthié or
2-pyridylthio group, or a nitrogen heterocycle, preferably 1-imidazolyi, are

15 advantageously obtained, in a manner known per se, from the underlying
carbonyl chiorides (formula II, L = Cl), which, for their part, can in turn be
prepared, in a manner known per se, from the underlying carboxylic acids
(formula ll, L = OH), for example using thionyl chloride.

20 In addition to the carbonyl chlorides of the formula Il (L. = Cl), further activated
acid derivatives of the formula ll 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 =0CHs, by
treating with gaseous HCI in methanol, the imidazolides of the formula Il by

25  treating with carbonyldiimidazole [L = 1-imidazolyl, Staab, Angew. Chem. Int.
Ed. Engl. 1, 351 - 367 (1962)), the mixed anhydrides I with CI-=COOC2Hs 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

30 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, iri
J. March, Advanced Organic Chemistry, Third Edition (John Wiley & Sons,

35 1985), p. 350.



2 5 JUN 2004 5 furanyl, thienyl, pyrrolyl, imdazolyl, pyrazolyl,

triazolyl, thiazolyl, pyridyl, indolyl, quinolyl and i soquirioUyk .2gdin a
sixth aspect. of the invention, there is provided a process for the 5
preparation of a conpound of the fornula I, which conprises reacting a

compound of the fornmula il RO 11 R4 0 |n6wh|ch Rl to R4 have the neaning
given and L is a leaving group which can~ readily be substituted

nucl eophi | i cakfpg, re@l@hdfﬂ Bhaﬂ%@fﬂzﬁi@%arb% ca%%éri\a(l% |9£{l\/%(égqn§3§}r¥®% dﬁBﬁhOf the

f la .11, in

p(r)uraglcj)xy gr oup SUg H@d?ﬁﬁﬁ?@g IRt MANDEY; Qb\fnpezﬁﬁym%prqtlhmagr(ﬂ@mrgalmca

ni trogen het esoivgnl whichiepelaabltindri I}fﬂtﬁn@@[@hléxt rﬁétﬁaﬂé RepRP C% or i des
bt d, romthe u Y, car

oo 1" Pl ARSler U <BBAnS oy B les g o A nurbéo%ésmd in a
manner knon fRSAPesalure phtheshsolvatis; foyiusg i thetreastidnoofdiné diethyl benzodtes 11, L =
oH), for exarrglel_t@oma)t hmthn iuéh'iﬂlﬁli' rot?fP Hérla%'l\;eb@" sch hgs C4Ejony !

chl ori des of the urther activa cid derivatives
of the fornul g'nleit mﬁlﬂ'?oa B’f%%’@ﬂe aﬂYﬁrﬁagﬁﬁ#‘ﬁh’rem@l@m injapsisef, th%ll rectly
from t he underdagliong bﬁrmnpwr@sllmmsam&ée‘gaanlﬂfn@r F{Ubvévérlzmhllétem SUCh as
th t hyl reatin

gagegﬁs ﬁCI els%q{ﬁa%? ﬁgl#%) as, f&PB%g Na%(ﬂ' %‘tpr F%Igfs&ﬁ%luﬁe? |asbsspl\%§wﬂq eating
with car blfhy teireretionnfdl ‘[-"Eh Quqmdlﬁfs‘dazolyl, St aab, Angew. Chem ’Int. Ed.
Engl. 1, 351 - 367 (1962)], the m xed anhydrides 11 with C -COOC2H5 or

t osyl chlorl he~presence of triethyla n inert solvent, as
well as t hedg’c i vltaf‘ T%'h aﬁ (grf’?g}'%"gf& 8§y W rP'PP g‘? @?@I’f@%“;ﬁ gyARidiNe; is de
(DCC) . or w t@dvantageously added in order to bind the hydrohallc acid. _

o [(cyano(et hoxycar bonyl ) met hyI ene)am no] -1, 1, 3, 3-tetranet hyl uroni um 30

tetraflu botat e TOTU ceedi ngs, of the 21 st European Peptide

Synposi u(r)ris’O %?'T'aéé ﬂl%gﬁ E?’%Zq_ﬂ ag&dr%"f’até‘fﬁ? o thadermala ligyedmowrei den, :

19911. A seria are descibéd in thetlltemalnré amemmpawnmmnnﬂ@bﬁmﬁqaﬁﬁmém ic acid

derivatives e ,source

literature, %a§' B@ pﬁ'l\ﬁfd?ﬁﬁ B)& éﬁ%(gsd% garﬁ?@ntg ét%%ﬁl'fe ?H% SP”EI NGPETGR ( John

Wley & Sons, aCId&; a{g giepcted t@gmjve cQrpeumgls | accordzng 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 ary! 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, cCitrates,
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.



6 The r.eaction of an activated carboxylic acid derivative of the fornula |1

with guanidine is effected, in a manner known per se, ? protic or
aprotic organic solvent which is polar but inert. In th| S éo#ﬁ’%ﬂﬁm

met hanol , isopropanol or THE have proven to be suitable, at tenperatures
of from20C up to the boiling 5 terrperat re of t hese solvents, for use in
the reaction of the nethyl benzoates = Ove) with guani di ne.

Aprotic, | ner jn gahsilc il movweﬂmps Wﬁé%ﬁ@@ﬂﬁ%ﬁgg@ﬁ%é%%we

advant ageousl ﬁ'! e oyed reactions

salt-free gua a%ﬂ@#egwsm by aanpteppely high pelivity i dlae inhibitieroof

exanpl e, NaO—NaV\ﬂ‘I ‘cexdrmmge| and bg andepradsdinaiiy irl Watet0 the reaction of 11
wi th guanidine. When L = C, an acid scavenger, e.g. in the formof excess

guanidine, is advantageously added in order to bind the hydrohalic acid.
15 Sone of5 t hdusimedhe fnoyn sempoiunds, diey kel natndesired fantlidisddoantabjgodsl ar e

known  and ar@alﬁﬁﬁéf‘d Bﬁfbe‘rﬁbst B8t bélﬁ{o 3 éu%uarr?&ﬂwdf@‘iﬂ%%ﬁ@ %& { the

nown

formula Il are
resul ting benlf%?qp g 'gganF@ef @a&heetﬂe@tme@t otillpespssumiieh DG@UGMQB nase o t he
i nvention in ofaccygerandeficidnch syraptofnst has a@m&uﬂe@ﬁﬁh@i?%ﬁﬁrﬁﬁ@éfé iéﬁf' ants.

20 Th t f {

2chi eved by Oﬁﬁﬁhbﬁ%sﬁn 8 nCPBOTER. ot tulsteliibdl , Su a?)‘%gaspm%?ﬁ e at ed
Cross- codpﬂy ngedicagents W’nw@§a@0m<bt¢ch\t&¢dmmrwt fartimfarct prophylaxis! and or gano-
st annanes, orugma@tb@éatmeﬁt aﬁudér e REARTLD %@ﬁa%e&é@%@ﬁﬁ%%%so 25

0 I hes ses and are
obPeto bt na DIEv xR, RSO oAl feffease 4 patnopfymiclogiabpiocesses in
phar macol ogi dhe rfqrmatioaroiuwﬂeamaﬂ; induced damgpj ie geadicuterdn thetripgédingcod ar
hydrochl ori dQ%héﬁéé!WﬁaucMr@félﬁ%rrhgﬁﬁl %lgeto‘?‘md’uaﬁrﬁ%cgﬁ?c ?é%qtngsam d

phosphat qg thr{srt' naﬁﬁiy L nesu nates
addi ti on 'Sal 132 ah??g‘fﬂi pr‘ﬁraé’ Jaehamic gituationsy g semepunds, obthe .
Cormpounds  si rfotramlatl(act:bﬂimrg)l’q)tmrldeedtlo&rdandlbé@b@@e&b hteSuf leiﬁﬁiﬂnﬂe?i!é* Open
e oot Gl WPRIOSCLogh0) AR, 1Stk S 8 ©
according to tfqaémpmxehall @Rutgr er ghronisedamage icenser byrischamjasurdtinadsesei n. 2-5
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to the 20  medicaments for surgical interventions, e.g. in organ transplantation, where -
the compounds can be used both for the protection of the organs in the
donor before and during removal, for the protection of removed organs, for
example during treatment with or storage thereof in physiological bath
fluids, and also during transfer to the recipient’s body. The compdunds are
25 likewise valuable medicaments having a protective action when carrying
out angioplastic surgical interventions, for example on the heart and on
peripheral vessels. Corresponding to their protective action "against
ischemically induced damage, the compounds are also suitable as
medicaments for the treatment of ischemias of the nervous system, in
30 particular of the CNS, where they are suitable, for example, for the
treatment of stroke or of cerebral edema. Moreover, the compounds of the
formula I according to the invention are likewise suitable for the treatment
of forms of shock, for example, of allergic, cardiogenic, hypovolemic and
bacterial shock.

35
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



inventi.on are distinguished by an extrenely high activity in the I nhibition

of Naf/H+ exchange, and by an inproved solubility-in vat ery 25 ﬁ@b as the
known compounds, they have no undesired-and di sadvant ageous S"g Uretic

properties, but very good antiarrhythm c properties, such as are

i nportant, for exanple, for the treatnmeng of illnesses which occur in the
case of oxygen deficiency synptons. As a result of their pharnmacol ogi cal

properties, tbﬁuﬁﬁl’éﬁﬁéiaagyéuﬁésefd?lﬂirﬁafs%gH‘ﬂhibhséblllt@Bhﬁaré\forf“i@tég H%EP‘ ¢ 10

medi canent s havi n di opraotective ar ct axi s and

i nfarct treat AETR gaysey [and; ceq: theref Og) bendised Eﬁc@@ﬁtﬁemﬁﬁ'@f@loﬁhey al so
preventivel y agéitbiagaimst diabetic LatdeompMthQCaIGIrbﬁMNtss dis@@;lé‘r@'ﬂﬁ?éﬁ@esses

the f | th
tri ggeri ng of Uepent s AS PLffionay (BIOGSIVER TB0%ss orlBREY KBS, ordn e 1
prot ecti vé achyRatHoRlY 2y E@erﬁéﬁ%l iy ipagicutarpisk iprostate ihypermpiasia sandiat i ons,
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protecti actipn al ns em, cal amage %he corrpounds are
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for the tre t .0k r t
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sui tabl e for F{fﬁ%efitﬁoéapﬁéh? 069‘"1‘1@9”750 ohighnh blged msessaienivre exempde |ofr gi c,

car di ogeni c, dsgppntiglihgpetemsioh. bacterial shock. 35 The conpounds of the
formul a according to the invention are noreover distinguished by strong
inhibitory action on the proliferation of cells, for exanple fibroblast
cel | prolifefhiRgnmaraevendesnofaunsr that srprapoundsc of dhe sooula | ravel a ceI | s.

The conpoundsawrablee efféstnbh asdrudf GipbpRAGHS! ft T/idedBlfyafecognized that
excessively high blood fat values, so-called hyperlipoproteinemias, are a
significant risk factor for the origination of arteriosclerotic vascular changes,

25 in patticular of coronary heart disease. For the prophylaxis and the
regression of atherosclerotic changes, the lowering of raised serum
lipoproteins is therefore ascribed extraordinary importance. In addition to
the reduction of the total serum cholesterol, the lowering of the proportion

. of specific atherogenic lipid fractions of this total cholesterol, in particular

30 the low density lipoproteins (LDL) and the very low density lipoproteins

' (VLDL) is ascribed particular importance, as these lipid fractions are an
atherogenic risk factor. However, the high density lipoproteins are ascribed
a protective function against coronary heart disease. Accordingly,
hypolipidemics should be abie to lower not only the total cholesterol, but in

35  particular the VLDL and LDL serum cholesterol fractions. It has now been
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 increésed dietetic



2,5 JUN.2004 8 val uabl e therapeutics for illnesses in which cel
proliferation is a primary or secondary cause, and can the-gfﬂ#p @g used
as antiatherosclerotics, agents against diabetic |late conplica |8 ,

carci nomat ous disorders, fibrotic disorders such as pul nonary fibrosis,
liver fibrosis or kidney fibrosis, organ,5 hypertrophy and hyperplasia, in
particular in prostate hyperplasia and %rostate hypertrophy. The conpounds
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| ow density |dipoglent.eins (LDL) and the very |ow density |ipoproteins
(VLDL) is ascribed particular inportance, as these lipid fractions are an
at herogenic risk factor. However, the high density |ipoproteins are
ascribed a pthf sempaands feentionesy thetetore carenadvantageously sisedefor the
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val uabl e t herpipdugtionaldfy a medicament for the prevention and treatment .of
atherosclerosis, for the production of a medicament for the prevention and
treatment of illnesses which are caused by increased cholesterol levels, for
] the production of a medicament for the prevention and treatment of
25 ilinesses which are caused by endothelial dysfunction, for the production of
a medicament for the prevention and treatment of atherosclerosis-induced
hypertension, for the production of a medicament for the prevention and
treatment of atherosclerosis-induced thromboses, for the production of a
medicament for the prevention and treatment of hypercholesteremia and
30 endothelial dysfunction of induced ischemic damage and post-ischemic
reperfusion damage, for the production of a medicament for the prevention
and treatment of hypercholesteremia and endothelial dysfunction of
induced cardiac hypertrophies and cardiomyopathies, for the production of
a medicament for the prevention and treatment of hypercholesteremia and
35 endothelial dysfunction of induced coronary vasospasms and myocardial
infarcts, for the production of a medicament for the treatment of the
ilnesses mentioned in combination with hypotensive substances,
preferably with angiotensin converting enzyme (ACE) inhibitors and
angiotensin receptor antagonists; a combination of an NHE inhibitor of the



utilizable properties wth respect to influencing the serumlipid |evels.
Thus they significantly lower the increased serum concent?at jgn ogf LDL and
VLDL, such as are to be observed, for exanple, due to increased dietetic
2'5 JUN 2004 9 intake of a cholesterol- and lipid-rich diet or in

pat hol ogi cal netabolic changes, for exqrapl e genetically related

hyper | i'pi dem as. They can therefore be '~ used for the prophylaxis and for

the regressio AR r of. 1 Lim | al,.risk
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this protection of the vessels against the endothelial dysfunction
syndrone, ~conpounds of the formula | are val uable nmedi canents for the
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at her oscl er os : ertr ] n | ] at,e
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for the preventtj on of atherogenesis; for the production o canent '
for the preve?ﬁ'ian and treatnent of atherosclerosis, for the production of
a nedi canent for the prevention and treatnment of illnesses which are

caused by i ngneasied S | SyhidiOr - r | of di canment
for the prevgﬁ ?@ﬁ g% %‘gegfér?ggrﬁnll%}{gzg’w% n%osnté%'g %}%@Wadrugﬂéa dr%y

endot hel i 12! inistared Pralye parartershy dotrayenously omregtallyc eyt inhalatiene
prevention artte tprefetrednmoutel ofaadraintsteltion Omiry ekt onMhcWethe Ridoeder f Oor the

production of.a.. | r.exent | nd, _treatnent, of
at her oscl er osrpgqlfgﬁguggﬁfp hr%%gé@%eftg% W@P‘@édcmaé{ﬁg%f“&d A00P Anent for
t he preventi dRgeiRer witha phamaceutieslpexaipieniss thatleinathendas® ofndeterisaiyal

dysfunction cheditiloand in fehRER®f HarRAIMadNenBOSt - i schenic  reperfusion
damage, %r t he production of a nedicanent for the. prevention and

treat ment{" of -hyperchol esterem a and endot heli al dysfunction of induced
car di ac hype@wibghe bis spedialisirihowigdyeathe person skilled in theaitistiamiliao fvith
which excipients are suitable for the desired pharmaceutical formuiation. In
addition to solvents, gel formers, suppository bases, tablet excipients, and
other active-compound carriers, . it is possible to use, for example,
25 antioxidants, dispersants, -emulsifiers, defoamers, taste corrigents,

preservatives, solubilizers or colorants.

In order fo prepare a form for oral use, the active compounds are mixed with

_ the additives which are suitable for the purpose, such as vehicles, stabilizers

30 or inert diluents, and converied 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. |
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.preferably w th angi otensin converting gnzyme (ACE) inhibitors and

angi otensi n receptor antagonists; a conbination of an NHE i nhibitor of the
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for the desi rfi®har maceutical fornulation. In addition to solvents, gel

formers, 'suppository bases, tablet excipients, and other active-conpound -
i sper sancs, | SeBReEhe B BaiaF ol Ued (BRI i firber Rpragakietcs.
sol ubi | i zer s BERYMSr sueh; as| udaciants; enprisifierseon stabiliveis)r aoredll usea t heh
PRt sl e e AN i
by the customary  net hods PRt 0.1 1. 16,dp particelgr ohabutiOs3 @ mysveighti on, such
as tablets, coated tablets, hard gelatin capsules or aqueous, alcoholic or
oi l'y sol goi orfhe dayaya ' Me acthRIMTIdNd of the formuia | 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 individuai

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 iflness, for example

30 immediately after suffering a cardiac infarction, even higher, and in particulér

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

infarc_tion patient in intensive care, up to 200 mg per day may be necessary.



magnesi um car bonat e, 'pot assi um phosphate, .lactose, glucose or starch, in
particular corn starch, for exanple, can be used as inert cajki g Saogy | DN
this 35 context, the preparation can bd2effected as dry or wet granu?es.

Veget abl e 0{_. a‘ni T?Bl oils, for exanple, such as sunflower oil or cod-liver
oil, are subhei@bhreyiationss as oily vehicles or as solvents. 2'5 JUN 2004 11

For subcut aneous or intravenous admnistration, the active conpounds, if

desired tog er with,the substances which are customary for the purpose,
such as solgpg?l i zerég,lmQHﬁijqusa@P or additional excipients, are brought

into sol utMef@H suspeti|rmh or enul sion. Exanpl es of suitable solvents are:
water, 3 phyrip! ogi ﬂ%-dﬁﬁ%{hpﬁoﬁgzldﬁ{&eon’ or al cohols, for exanple ethanol,
and rna [

propanol or__glycerol', "a on sugar solutions as well, such as
gl ucose or Mnnit ol roosplamperatireor el se a nmixture of the different solvents

ment i oned. gl uti ongihyBASRSR r emul sions, for exanple, of the-active
conmpound of 10 the Pgrrml a F(Wﬁg})phar maceuti cal ly harm ess sol vent, such

as, in part¥ul ar, QUUH¥AeNt or water, or a mixture of such solvents, are

suitabl e fdESuse aselgcirodpprayRfpfiitional fornulation for admnistration in the
form ofyaerosols or sprays. 15 If required, the fornulation can also

cont ai r‘1'00t her further pharmaceutical excipients, such as surfactants,
enul si fi er Experinertal sextion, as wel |l as a propellant. Such a preparation
customarily contains the active conpound 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 con‘pﬁ?@iﬁpl@ﬂ the formula | to be adninistered, and the frequency of

t he admi ni A-[(RhidaBel- It i Lan. of action of
the co ﬂﬁ'[i(v i W?Hﬁ???%ﬂg|%3g*’?ﬂ‘s‘?‘%‘ﬁﬂéﬁﬂﬂ%@&'&%ﬁé@hé@@mty of the
i Il ness”to rpgilpgde, cplotess sglid. on t he MexH (E§3 = 4R4.ght and i ndi vi dual
responsi veness of the manmal to be treated. 25 On average, the daily dose
of a conpo ﬁéS%E tL,orrml al for a patient of about 75 kg in weight is
at | east O. i ny , preferably at-least 0.01 ng/kg, in particular at

|b egst 0. 1hmj/M@,th)dﬁ-ﬁimidazwiﬂbyl)plmentgdyﬂ(-grrlnpttwl-slttﬁﬂlluyroadet bnzdat@%ﬂég, 0}‘
ody wei ght i S 1@ . or _ex e, 30 i.mredi atel y
after ei fféﬁ@ﬁmng&giggﬁgcﬁ'?%?z @‘HM% tgﬁ%%sﬁ‘fééﬂ}i‘%‘%“zglﬂ%% ?)&ﬂtqfcul ar nore
frequent, &0 8@§° W_'Eh@ﬁob@ ﬂ@c@@@ﬂ??_fﬁ.‘beq § padassiumdcarbdnate @oses  per
day. In as®iMFaiti 120°0 hhthkVeoutse of MePR! Aftetbddporhfibn DfaRB!Didht! fife case of
an inf arciign patiant jin.intensive car e, u&) to 200 ng per. day nay be
necessary. u ubjected to aqueous work-up and extracted by shaking with EX. '

4 The solvent is evaporated after drying, coloriess oil, M* (ES) = 376.

25 b) 4—[(lmidazol-1-yl)phenoxy]-2-methyI—5-triﬂuo_romethylbenzoic 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 foliows
and, after drying of the solvent and evaporation, a colorless oil is obtained,

MY (ES)=362. - |

30
4-[(|midazol-1-yl)phenoxy]-2-methyl—5-triﬂuoromethylbenzoylguanidine
dihydrochioride 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-5-trifluoromethylbenzoyl-
guanidine bistrifluoroacetate,



12 List of abbreviations: CD carbonyldiimdazole MOH nethanol 5 DWMF

N, N-di net hyl formam de RT room tenperature EA ethyl acetate (Et OAc) eq
equi val ent ES el ectrospray ionization 10 Experinental secti @y 23] Z%{N 2004
Example 1 '

4-[ (i m dazol - 1-yl ) phenoxy] - 2- net hyl - 5-tr1' f | uor onet hyl benzoyl guani di ne 15

di hydrochl ori:de, colorless solid, Mr+H ES) = 404. Synthesis route: a)

Met hyl 4-[ (1 naglegsd iyl ) phenoxy] - 2- net hy k&Y U nmet hyl benzoat e by
reacti on of nethyl sﬁ?‘"ldﬁor 0-2-nmet hyl -5-tri M%gﬂ)én@tﬁgpg'enzoate with 1 eq of
20 4-(im dazol -1-yl)phenol in the presence of 4 eq of potassium carbonate
in DW at 128thesisheuteourse of 16 h. After evaporation of the solvent,

th i due | iect ks d. extracted by shaki ith
EA. The ol AMRINCY oGBS S e ipersie — 576,
25 'b) 4-P(1 aneanusly ia ) phiy taction witht het-of 4t (tidzoldryyphehyl, benzoi ¢ acid by .

. basi ¢ hydr olgtldrfesdsdimg an excess of 2N g} 0g¥oOH -at RT in the
course of 2 h. After acidification with 2N HCI,” extraction with EA fol | ows
and, after drying of the solvent and evaporation, a colorless oil is

obt ai ned, Mh) IES)(T#aﬁﬂQI.-yl)31)1enoxy]—2-methyl-5—trifluorom‘ethﬁlbenzoic acid

4-[ (I m dazol -gley, OQIQSHBXW )-2- nmet hyl -5-trifl uoronet hyl benzoyl guani di ne

di hydrochi orid agtrvat’on with 2 eq of CDI in DV and subsequent
reacti on Qi t FOBESS O guani di nl um hydr ochl 84 (RS)=368e presence of 7 eq of
di i sopropylethylamine at RT in the course of 3 h. After renoval of the 35

sol vent, prepar at i4\£@.ﬁHPLq: (W gﬁo is carried out, then salt formation
with etherea® hydo flazql1~ no ‘a#rﬁ]‘ ethy)-5-trifluoromethylbenzoylguanidine

4- (Tri azol - | bystyffuesaacstale- met hyl - 5-tri f | uor omet hyl benzoyl - guani di ne
bistrifluorogagicgolistydod o Pl ¥ormation by means of trifluoroacetic acid.



13 <colorless solid, Mt+H (ES) = 405. Synthesis route: a) Methyl
4-[(trazol - 1-yl ) phenoxy] - 2-nmet hyl -5-tri fl uor onet hyl benzoate 5 anal ogously

to 1 a) by reaction wi-th 1 eq of 4-(tiazol-1-yl)phenol, colorless oil, M
(ES) 377. b) 4-[(Tri azol - 1-yl ) phenoxy] - 2- net hyl - 5- trifI c5rg togh! benzoi c
acid anal 0go 10 colorless oil, M (ES) = 36

4-[(Triazol - %ﬁﬂ ] 2-net hyl - 5-t (f | uor omet hyi benzBQTéEﬁ 1/801487

bi strifluoroacetate analogously to 1 c), but salt formation by neans of
trifluoroacetic acid. 2°5 JUN 2004 WO Q% 53256 PCT/ EPOL/ 00137 14 Pat ent
clainms 1. A benzoyl guani di ne of the formula | RL (I) NNH2 YNH2 5 in

whi ch: Ri | S Ha@nbgams F, d, Br, I, NO, CN, -Xo-(CH2)p-(CF2)q-CF3,
R5- SOm , 10 X is oxygen, -S- or NR14; m
is zero, 1 or ' %ﬁgx%ﬁm@ém{z@ﬁ?‘g—fﬁﬁ? |l or 2, qis zero,

1, 2, 3, 4, 50r 6; 15 R5 and R6 20 25 mdependently of one another are
(C1-C8)-al kyl, (C3-C6)- al kenyl, -BanH2n-R8 or CF3; n is zero, 1, 2, 3 or 4,
R8 is (C3-C7)-cycloal kyl, orgpheny ‘

|
ns r\ngH2 )
R4 O NH,
5
in which:
R1  is hydrogen, F, Cl, Br, |, NOz, CN, -Xo-(CH2)p-(CF2)q-CF3, R5-SOp-,
R6-CO-, R6R7N-CO- or R6R7N-SOz-;
10 X is oxygen, -S- or NR14;
m is zero, 1 or 2;
¥el 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 (Ci-Cgj-alkyl, (C3-Cg)-
alkenyl, -CnH2p-R8 or CF3;
n is zero, 1,2, 3 0r4;
R8 s (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
NRIR10;
: R9and R10 are
25 H or (C1-C4)-alkyl;
or '
R6 is hydrogen;
R7 is hydrogen or (C1-Cg)-alkyl;
or
30 R6 and R7

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



which is not substituted or [lacuna] substituted by 1 to 3 substituents
sel ected fromthe group consisting of F, d, CF3, nethyl, nethoxy and
NROR10; RO and R10 are Hor (Cl-C4)-alkyl; or R6 is hydrogerg5lﬁz, S04
hydrogen or (Cl-C4)-alkyl; or 30 R6 and R7 t oget her can be 4 or g

met hyl ene groups, of. which one CH2 gra;p can be replaced by oxygen, S,
NH, N-CH3 or N-benzyl; 2 5 JUN 2004 15 is -Y p-(C6H4- R11,

-Y-m (C6H4) - RRE or,s-_\f- ((:éi@{-_lﬁ)ﬁR;k,a.m_gj%_‘ R{Lef G‘g))dgglﬁ gﬁr.'yl which is

| i nked via C or ?@g g(f@unsu uted or ed by 1 to 3
substituents selec s dntir-hetesaarvk whishdsilinked viarC an N audswhlcms
met hoxy, hydroxyl, ami nmsuﬁgﬁtbtddaﬁi\ Bﬂbstiﬂjté@td%’ll QB‘S‘%UB%EQ&Q %jll S

. or

-S NR12; ;
%ygenl S (010236) al kyI or rhxthﬁléfmﬁ) sz%frg O)é/ oxggeﬁ:& Igyrenﬁﬁl%y R14 is

Hor (Cl-@)-al kyl; R13widsown), a(nﬁne @ﬁgethyllahmho, dirG3tHyipminy ahddeleyyl; or
-CbH2b-R15 ; b |syzero,sqa g’?en MR13315i s phenyl which is unsubsti t ut ed
or substituted by %12 @r’idg nts sél ected fromthe group consisting of
F, d, CF3, nethyl} meti g'ﬁ?f

R3 s defined as R1;

or
10 R3 is (Cy-Cg)-alkyl or -X-R13:
X is oxygen, -S- or NR14;
R14 s o
H or (C1-Cg)-alkyl;
| ~ R13 s | |
.15 H, (C1-Cg)-alkyl, (C3-Cg)-cycloalky! or -CpHop-R15 :
bis zero, 1,2, 3 or 4
Ri15is . .
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-Cq)-alkyl;
or
Ri13andR14
25 together are 4 or 5 methylene groups, of which one CHo

group can be replaced by oxygen, S, NH, N-CHs or N- benzyl
R4 isF, Cl, Br, | or C1-Cy-alkyi;

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-SOm-, R6-CO-, R6R7N-CO- or
RER7N-S05-;
. m iszero,1or2;
R5 and R6
35 independently of one another are (C{-Cg)-alkyl, (C3-Cy)-
alkenyl, -CnHan-R8 or CF3;
n is zero or 1;

R8  is (C3-Ceg)-cycloalkyl or phenyl



RO and R10 are H or (Cl-C4)-alkyl; or R13 and R14 25 together are 4 or 5
nmet hyl ene groups, of which one CH2 group can be replaced by 2(_)Sxygﬁnmits, NH,
N-CH3 or N-benzyl; R4 is F, d, Br, | or Cl-C4-alkyl; as vve:cl ﬁi f a
pharmaceutically tolerated salts thereof. 30 2. A conpound of the fornula
as claimed in claim1l1, in \IQI-hIS&? RL is hﬁgrogin, F,2 d iQSO;thFR% 3?5- SOm ,
R6-CO-, RGR7/N-CO- or R6R7 - mis zero, or 2; :

i ndependent |y of one another are p . ﬁ() yl., .~ CnH2n- R8
or CIQB; n isyzero or 1; R8is (Q@%y%bgf%@ébwé@r é'r[@fg';‘?%x‘g%bfom 16
5 which is not substituted or [I ati®3]sufishtents salectey from the graspbsari-t uent s
sel ected fromthe group-con- sistsisingfofFF, @I CF3, niGhy! mefRixoxkgand
NROR1IO, RO and R10 are H or et hyrhhggclpr;% is hydrogen;  R7 is hydrogep zlrl
methyl; 10 R2 is -Y-p-(C614)-R 11, = (C6H4) -R11 or -Y-o0-(C6H4) - R11;

is (Cl-Cg)Sheteroaryl which is | iRkeddR1®a&eor N and which is

unsubstituted or substituted by 1 to 34§ hﬁatﬂi'ﬂ;uents sel ected fromthe
group consisting of F, O, CF3, CH3, nmethoxy,”  hydroxyl, am no, . -
net hyl ami no, di met®yl ami no and benzyl; 15 Y is oxygen, -S- or NR12; R12 is
H or (Ct-C4)-al kyl R6RS hydrdgedy ogen, nmethyl, CN, CF3, F or C;

R7 is hydrogen or methyl; -

10 R2  is-Y-p-(CgHy)-R11, -Y-m-(CgHz)-R11 or -Y-0-(CgHg)-R11;

R11  is (Cq-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, CFa, CHg, methoxy,
hydroxyl, amino, methylamino, dimethy!amino and benzyl;

15 Y is oxygen, -S- or NR12; '

R12  is Hor (C1-Cy)-atkyl;

R3  is hydrogen, methyl, CN, CF3, F or Ci;
R4 isF, Clor (Cy-Cy)-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-SOp-;
m is zero, 1 or 2; '
, RS
25 is methyl or CFg;

R2  is-Y-p-(CgHa)-R11, -Y-m-(CgHgs)-R11 or -Y-0-(CgHs)-R11;
R11  is (C4-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, Cl, CFg, CHs, methoxy,
30 dimethylamino and benzyl;
Y is oxygen;
R3  is hydrogen, methyl, CN, CF3, F or C};
R4 is (C1-Cy)-alkyl;
as well as pharmaceutically tolerated salts thereof.
35
4, A compound of the formula I as claimed in claim 1 or 2, in which:
Rt is hydrogen, F, Cl, CN, CF3 or R5-S0O»-;
R5 is methy! or CFg;



R4 is F, d or (Cl-C4)-alkyl; as well as pharmaceutically tolerated salts
thereof. . - 20 25 30 35 3. A conpound of the formula | as cl gigregyi ppel ai m
1 or 2, in which: Rlis hydrogen, F, d, CN, CF3 or R5-SOm; ms zero, 1 or
2; RS is nethyl or CF3; R2is -Y-p-(C6H4)-R 1, -Y-m (C6H4)-R11 or
-Y-0-(C6H4)-R11; R 1 is (‘Ct-Cg)-heteroa|ryI which is linked via C or N and
which is wunsubstituted or substituted by 1 to 2 substituents sel ected

fromthe groupscongi-vig- - mS » {0 di, et hyl ami no and
benzyl; Y is oxygeal'é J swﬂng'r%Gle(nT@PﬁW_?ﬁﬂe‘(@g(?%w)gﬁ l; R4 is
(Cl-C4)-al kyl ; as Gefl d8 (Endrshhetarpayhwhich is liaked vie Saon N andewbich is 4. A
conpound of the fornmul a dnsassktbRdn&dsibstflted Byl1a6 2 .substithes is
hydrogen, F, C, CN, CFEFO% tsgng - R5.its ne}yl"pll 55;2%!!%2:@%9&% 5 10
17 R is -Y p-(C6HA)- RITOM. Y %EH&?U%T%P K. Gl E584)ClRa, metfoxy, j s

(Cl -C5)-hét eroaryl whi cHiimetHylankind anddefizgy N and which is unsubstituted
or substituted by t to 34§ L.tuents selected fromthe group consisting
of F, d, CFSH CH3, ﬁt hoxf’,tj di met hyl ami no and benzyl; Y is oxygen; R3 is
hydrogen; R4 B3 (d3h¥dPggnky|: as wel | as pharmaceutically tolerated salts
t hereof. 5. ARtonps(@Caj-alkgk formula | as clainmed in one or nore of clains

1to 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 CFga;
R2  is-Y-p-(CgHs)-R11, -Y-m-(CgHa)-R11 or -Y-0-(CgH4)-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, ClI, CF3, CHs, methoxy, dimethylamind and
benzyl;

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

as well as pharmaceuticaliy tolerated salts thereof.

6. A process for the preparation of a compound of the formuta |, which
25 comprises reacting a compound of the formula |l

R(1)

R(
I

R(3
R(4) ©

in which R1 to R4 have the meaning given and L is a leaving group which can
3’0 readily be substituted nucleophilically,
with guanidine.



3, inwhich: RlLis CF3; R2is -Y-p-(C6H4)-R11, -Y m (C6H4)-R11 or _
-Y-0-(C6H4)-R11; 15 R11 is imdazolyl or triazolyl which i ??R‘ilr'fuga@w' case
unsubstituted or substituted by 1 to substitue_nts sel ect ed fromthe
group con- sisting of F, d, CF3, CHS, Fet hoxy, di methylam no and benzyl;

Y i , 2 i drogen: R4 is pethyl; as |l as pharmaceutically

to: ngggeg 1tsOTﬁ%PaéP?%éO'ﬂP%f@ﬁeé%chﬁPegﬁcfama\é}%aﬁh%ﬁrqﬂucaowﬁﬁound of

t he for mul amedioamart for2bedraimenter prephylanis of ifvenses wAueéd bydséisrie! @ |1 1|

i n which Rl%érfditﬁﬁ\shave the meaning given and L is a | eaving group which can
e su

30 readily stituted nucleophilically, with guanidine. 2'5 JUN 2004 18
7. The use of a conpound | as clainmed in claim1l for the production of a

di camgnt for t r Bt ' i1 lnesses caysed by ischenic
ggnldict ms.é'& Ahﬁjs% 02%}' an epg‘e%@%@@%ﬁrﬁ%@{ﬁp‘gﬁﬁ all %Soﬁ_ﬁ'(snu‘?fb'nl‘?%@ &I“étf‘rred in
claim! witlhe qustorparytagdiives addiadmimistesing itdn i suitableradiginistration foreliht abl e

adm ni stratjy ra).d nufacture of a nedi canent for the treatnent
and for theﬂh%pg%ﬁ@f?g%)%of)g %%F%’Eﬁeteyfg%%gsamﬂﬁﬂ?ia@gﬁemf@ eewhyiexsf. 10 9.
The use of ilinessepeansed bpischbmic@shditiong! ai m 1 for the production of a
medi cament for the treatnment or prophylaxis of cardiac infarction and of

arrhyt kg asg 10. oung../ . clal ip claiml for the

pr odﬁcfl i@ons%f a Tq%ﬁﬁggfggﬁgﬂ@ﬁgﬁ ﬁ@amegcgmﬂp”ﬁ&%ﬁwmgﬁ@ 8% Aangi na
pectoris. 1medicament dobthe tisatrpeninar Ipraghyléds nefdcamiiad infanctiof ceind
producti on a}fhthm@gi canent for the treatment or prophylaxis of ischemc

conditions of the heart. 20 12. The use of a conpound | as clainmed in
claim"l for the production of a nedicanment for the treatnent or

prophyl axi stOof iHEwhase of aedipoundd «&fclaifted in claim 1 for the production of a
15 medicament for the treatment or prophylaxis of angina pectoris. :

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.

-16. 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 ctaimed in claim 1 for the production of a
medicament for the preservation and storage of transplants for surgical
measures. ' '



peri pheral and central nervous system and of stroke. 25 13. The use of a
conpound | as clained in claim1 for the production of a nedicanent for
the treatnment or prophylaxis of ischem c conditions of perjphﬁﬁp% proans
and linmbs. 14. The use of a conpound | as clainmed in claiml for %e
production of a 30 nedicanment for the treatnment of conditions of shock.
.15. The. use of a conpound | as claimed®in claiml for the production of a

di t fol j i cal I . .
ranspl ant at | e, 52 JB8 b, Bofibolihg s BRiA 1t Bk Yo kiioltadketionctian 1 1 or
t he product i omedicamenhden therbreatment efhilingases einvwhichincelh ¢raliferatiore iofa

transpl ants fﬁmgwr@is@gbndﬁ@gw@s. 2 5 JUN 2004 19 17. The use of a
conpound | as clainmed in claim1l for the production of a nedicanment. for

the treatnment of illnesses in which cell proliferationis a primry or
secondary scaut®. S5THeBuseTbiea uempotingl as chairned!in clain alfei thethrodudtioaighal f or

t he producti - I'%at?épz{li J r Xt.S of
di sorders of %g@t&aﬁ@g g@ﬁ sm @e F‘%%@ﬁ"é’éﬁ#’%%‘}?%ﬁ &'%gn'é#%é’h@ct ive
anount of a conpound | as <claimed in one or nore of clainms 1 to 4. 10
19. A medicament, comprising an effective amount of a compound | as
claimed in one or more of claims 1to 4. ' '
10





