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PROCESS FOR THEI R PREPARATI ON, THEI R USE AS MEDI CAMENT OR DI AGNCSTI C AI D
Descri pti on Di hydr ot hi aphenant hr enecar bonyl guani di nes, process for their

prepar at ImPEYDFE@WHIAPHEmmmm@E@ARB@WL@mmNESI PREOESEEEORAMBEAIR
conprising them5 The invention relates to

di hydr ot iTRPRARATHIONe étRIRIdA AR MERIGRMENT OeDIASNASTIC AP R5 H2N R3 AA
R6 \-N, H2N O RLR RO RBR7 I in which the neanings are: R(1) and R(3) 10
I ndepend % one anot her hydrogen, al kyl having 1, 2, 3 or 4 carbon

at ons, x{/) aving 1, 2, 3 or 4 carbon atons, F, CI Br [, CN,

NR(10) R(11), -Op-(CH2)n- (CF2)x CF3 or -(SOrr)p (CHZ)n (CF2)x CF3; 15 R(lO)

and R(11) endent I of on t her dr ogen, n or 4
o bon aliTBI A CressecEbBuaRIaRS, pracess Br e BRgargion, tieir dse s
or 6; as medicament or diagnostic aid, and medicament comprising them

5  The invention relates to dihydrothiaphenanthrenecarbonylguanidines of the formula |

R4 R5

R2 RO

in which the meanings are:
R(1) and R(3)

10 independently of one another hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms, F, CI, Br, |, CN, NR(10)R(11),
-Op-(CH2)n~(CF2)x-CF3 or (SOm)p-(CH2)n-(CF2)x-CF3;

R(10) and R(11)
independently of one another hydrogen, alkyl having 1, 2, 3 or 4

15 carbon atoms or -(CH2)n-(CF2)y-CFa;
m zero, 1 or2;
n zero,1,2,3,4,50r6;
xand p

independently of one another zero or 1;

20 R(2) hydrogen, F, Cl, Br, I, CN, alkyl having 1, 2, 3 or 4 carbon atoms, methoxy,

cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon atoms,
R(4) and R(5)

independently of one another hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms;
R(6), R(7), R(8) and R(9)

25 independently of one another hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms;
alkoxy having 1, 2, 3 or 4 carbon atoms, F, Cl, Br, [, CN, NR(12)R(13),
-Oq-(CH2)~(CF2)s-CF3 or -(SOwh-(CH2)y-(CF2)y-CF3;

R(12) and R(13)



x and p independently of one another zero or 1; 20 R(2) hydrogen, F, O,
Br, 1, CN, alkyl having 1, 2, 3 or 4 carbon atons, nethoxy, cycloalkyl
having 3, 4, 5, 6, 7 or 8 carbon atonms, R(4) and R(5) independently of one
anot her hydrogen, alkyl having 1, 2, 3 or 4 carbon atons; R(6), R(7), R(8)
and R(9) 25 independently of one another2hydrogen, alkyl having 1, 2, 3 or
4 carbon atons; al koxy having 1, 2, 3 or 4 carbon atons, F, d, Br, |, CN,
NR(12)R(13), -Og-(CH2)r-(CF2)s-CF3 or -(SONt-(CH2)u-(CF2)v-CF3; R(12) and
R(13) 2 5 independen =T glaty a é‘ﬁr;{.é 1 3or 4
carbon at ons; wzeroFAc?ép%bdgl?ﬁyr an%ﬁﬁo@%?g?aﬁc{@egz E@ﬂﬁ, 2?26? 023 s, t
and v independent|y oarbomeatamst her zero or 1; or R(6) and R(7) or R(7) and
R(8) or R(8) and R(9£ 10 torgze_t her with the phenyl ring carrying thema
napht hal ene” sy¥f em; Z8%:4.92.50. or -S02 and the pharmaceutical |y suitabl e
sal ts thereof. [Bnafierence is given to conpounds of the fornula | in which
the nmeanings are: 15 R(1) and R(3)

5 zero, 1,2,3,4,50r6;

g,s, tand v
independently of one another zero or 1;

or
R(6) and R(7) or R(7) and R(8) or R(8) and R(9)

10 together with the phenyl ring carrying them a naphthalene system;
A ~-S-, -S0- or -SO2-

and the pharmaceutically suitable salts thereof.

Preference is given to compounds of the formula | in which the meanings are:
15 R(1) and R(3)
independently of one another hydrogen, methyl, ethyl, methoxy, ethoxy, F, Cl,
CN, NR(10)R(11), -Op-(CH2)n-CF3 or -(SOm)p-(CH2)n-CF 3;
R(10) and R(11)
independently of one another hydrogen, methyl, ethyl or -CH>-CF3;

20 m zero, 1 or 2;
n zero, 1, 2 or 3;
p independently of one another zero or 1;

R(2) hydrogen, F, Cl, CN, alkyl having 1, 2, 3 or 4 carbon atoms, methoxy,
cycloalkyl having 3, 4, 5 or 6 carbon atoms,
25 R(4) and R(5)
independently of one another hydrogen, methyl or ethyl;
R(6), R(7), R(8) and R(9)
independently of one another hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms;
methoxy, ethoxy, F, Cl, CN, NR(12)R(13), -Og-(CH2)-CF3 or

30 «(SOw)-(CH2)y-CF3;
R(12) and R(13)
independently of one another hydrogen, methyl or ethyl;



I ndependent |y of one another hydrogen, nethyl, ethyl, nethoxy, ethoxy, F,
G, CN NR(1I0)R(11), -Op-(CH2)n-CF3 or -(SOmp-(CH2)n-CF3; R(10) and R(11)
i ndependent|y of one anot her hydrogen, nmethyl, ethyl or -CH2-CF3; 20 m
zero, 1 or 2; n zero, 1, 2 or 3; p independently of one another zero or 1,
R(2) hydrogen F, d, CN, alkyl having 13 2, 3 or 4 carbon atons, nethoxy,
cycl oal kyl having 3, 4, 5 or 6 carbon atons, 25 R(4) and R(5) independently
of one anot her hydrogen, nethyl or ethyl; R(6), R(7), R(8) and R(9)
independently one glrbotlltlﬁ. hydr ogen, al kyl having 1, 2, 3 or 4 carbon
at ons; rrethoxy, ethoxy, ?CI CN, NR(12)R(13), -Og-(CH2)r-CF3 or 30
-(SOMt-(CH2)urahdu R(12) and R(13) independently of one another hydrogen,
met hyl or ethyl; 3 5 WZ or 2, r and u zero, 1, 2 or 3; g and' t
i ndependent |y of oneZ&ibt hgrorz?éro or 1; or R(6) and R(7) or R(7) and R(8)
or R(8) and K( %)aﬁQOQGt her with the phenyl ring carrying them a naphthal ene
system

5 independently of one another zero or 1;

or
R(6) and R(7) or R(7) and R(8) or R(8) and R(9)

together with the phenyl ring carrying them a naphthalene system;
A -S-, -80- or -SO9p-

10  and the pharmaceutically suitable salts thereof.

Particular preference is given to compounds of the formula I, in which the meanings
are:
R(1)
15 hydrogen, methyl, ethyl, methoxy, ethoxy, F, Cl, NR(10)R(11),
-Op-(CH2)n-CF3 or -(SOm)p-(CH2)n-CF3;
R(10) and R(11)
independently of one another hydrogen, methyl, ethyl or -CH2-CF3;
m zero, 1 or 2;
20 n,p independently of one another zero or 1,
R(2) hydrogen, F, Cl, methyl, cycloalkyl having 3, 4, 5 or 6 carbon atoms,
R(3), R{4) and R(5)
hydrogen;
R(6), R(7), R(8) and R(9)
25 independently of one another hydrogen, methyl; methoxy, ethoxy, F, Cl,
NR(12)R(13), -Og-(CH2)r-CF3 or (SOwh-(CH2)y-CF3;
R{12) and R(13)
independently of one another hydrogen, methyl or ethyl;
w zero, 1 or 2;
30 g, r,tandu
independently of one another zero or 1;

or



A-S, -SO or -SO2 10 and the pharmaceutically suitable salts thereof.
Particul ar preference is given to conpounds of the fornula I, in which the
meani ngs are: R(1) 15 hydrogen, nethyl, ethyl, nmethoxy, ethoxy, F, d,
NR(10) R(11), -Op-(CH2)n-CF3 or -(SOMp-(CH2)n-CF3; R(10) and R(11)

i ndependently of one another hydrogen, ngthyl, ethyl or -CH2-CF3; m zero,
| or 2; 20 n, p independently of one another zero or 1; R(2) hydrogen, F,
C, methyl, cycloal kyl having 3, 4, 5 or 6 carbon atons, R(3), R(4) and

R(5) hyd : 7 i nd dent | f th
vl ogon. eLBRg 7oy REEyAnd RN o M) BRE L 1o R 15y L (G2 r S or
- (SOW) t - ( CH2) utedctheRWitR heipHe I IB)g carddpe tremtd yapiithalene aystengr hydr ogen,

nmet hyl or_ethyl; zero, 1 or 2; 30 q, r, t and u independently of one
anot her Zero or"Sl*;‘ Q’%'ﬁ@@' and R(7) or R(7) and R(8) or R(8) and R(9)

toget her M Mo oharMagtticdil Winshle Aiddnbig @ naphthal ene system A -5,
5
Very particular preference is given to compounds of the formula | in which the
meanings are:
R(1)
hydrogen, methyl, methoxy, ethoxy, Cl, NR(10)R(11), -O-CHo-CF3 or
10 ~(SOm)p-(CH2)n-CF3;
R(10) and R(11)
independently of one another hydrogen, methyl, ethyl or —-CH2-CF3;
m zero, 1 or 2;
p zeroor 1;
15 R(2) hydrogen, F, Cl or methyl;
R(3), R{(4) and R(5)
hydrogen;
R(6), R(7), R(8) and R(9)
independently of one another hydrogen, methyl; methoxy, ethoxy, F, Cl, -O-
20 CH2-CF3 or -(SOwh~(CH2),,-CF3;
w zero, 1 or 2;
tand u
independently of one another zero or 1;
or
25 R(6)and R(7) or R{7) and R(8) or R(8) and R(9)
together with the phenyl ring carrying them a naphthalene system;
A -SO9-

and the pharmaceutically suitable salts thereof.

30 The compounds of the formula | may with appropriate substitution exist in

stereoisomeric forms. If the compounds of the formula | contain one or more centers of



and the pharnmaceutically suitable salts thereof. 5 Very particul ar
preference is given to conpounds of the fornmula I in which the neanings
are: R(1) hydrogen, nmethyl, nmethoxy, ethoxy, C, NR(10)R(11l), -O CH2-CF3 or
-(SOM p-(CH2) n-CF3; R(10) and R(11) independently of one another
hydrogen, nethyl, ethyl or -CH2-CF3; mgero, 1 or 2; p zero or 1; 15 R(2)
hydrogen, F, CI or nethyl; R(3), R(4) and R(5) hydrogen; R(6), R(7), R(8)
and R(9) independently of one another hydrogen, nethyl; nethoxy, ethoxy, F,
, 3 {
nidependBRYTI. Giive, ey figve, poEbente iy br et aiincr, M Sanfoufitrthr the
R(8) or R@dnf@mtbtiﬁ(rﬁ)qlnpmtﬂlestemolbom pdagngﬂxanthmgarsamd;ashgraolrrmrsaand
napht hal ene sys S02 and t he I?ar maceut i caI | U|t

ot cor . THSUINEOLDIRRAIRAL SieeHEOMEHRIDES, crn ATRTIESD PORIRY Ao le0mers,
fsglr)rsrL : ;“fd %H}(}f&g!oﬁt 8%@”8;%?2?2*‘%@%2 L'Ehlé@réﬁ%nt:bﬁwefré‘ﬁ)r‘"é%ﬁﬁﬁﬂé‘ﬁéidhfg tbhRe
5 invention in enantiopure form, both as levorotatory and as dextrorotatory antipodes,
and in the form of mixtures of the two enantiomers in various ratios or in the form of
racemates. Individual stereoisomers can be prepared if desired by fractionation of a
mixture by conventional methods or, for example, by stereoselective synthesis. If
mobile hydrogen atoms are present, the present invention also encompasses all

10 tautomeric forms of the compounds of the formula I.

The designated alkyl radicals may be straight-chain or branched. The invention further
relates to a process for preparing the compound |, which comprises reacting a

compound of the formula |l

15
R4 R5
o Q o
R2 R9
in which R(1) to R(8) and A have the stated meaning, and L is a leaving group
amenable to easy nucleophilic substitution, with guanidine.
20

The activated acid derivatives of the formula 11 in which L is an alkoxy, preferably a

methoxy, group, a phenoxy group, phenylthio, methylthio, 2-pyridylthio group, a

nitrogen heterocycle, preferably 1-imidazolyl, are advantageously obtained in a

manner known per se from the underlying carbonyl chlorides (formula i, L = Cl), which
25  inturn can be prepared in a manner known per se from the underlying carboxylic acids

(formula 11, L = OH), for example with thionyl chloride.

Besides the carbonyl chlorides of the formula 1i (L = Cl), it is also possible to prepare

other activated acid derivatives of the formula Il in a manner known per se directly from



5 asymmetry, these may have, independently of one another, the S
configuration or the R configuration. Al possible stereoisoners, e.g.
enantioners or diastereoners, and mxtures of two or nore stereoisoneric
forms, e.g. enantioners and/or diastereoners, in any ratios, belong to the
i nvention. Thus, enantioners for exanplegbelong to the 5 invention in
enantiopure form both as |evorotatory and as dextrorotatory anti podes,

and in the formof mxtures of the two enantioners in various ratios or in
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meaning, and L i's a | eaving group anenable to easy nucl eophilic
subst i t uwelines adtiviatignaof benzoic 2@idEheittadicyulaheryleaibddimides 2 C L or witht he

S e e e ) R ke 1
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Peptides 1990, Editors E. Giralt and D. Andreu, Escom, Leiden, 1991]. A number of
10  suitable methods for preparing activated carboxylic acid derivatives of the formula I
are indicated in J. March, Advanced Organic Chemistry, 3rd Edition (John Wiley &
Sons, 1985), page 350, indicating the source literature.
Reaction of an activated carboxylic acid derivative of the formula 1l with guanidine
takes place in a manner known per se in a protic or aprotic polar but inert organic
15  solvent. Those which have proved suitable in the reaction of the methyl benzoates
(i, L = OMe) with guanidinomethanol, isopropanol or THF from 20°C to the boiling
point of these solvents. Most of the reactions of compounds [l with salt-free guanidine
have advantageously been carried out in aprotic inert solvents such as THF,
dimethoxyethane, dioxane. However, water can also be used as solvent in the reaction
20  of Il with guanidine if a base such as, for example, NaOH is employed.
When L is Cl, it is advantageous to add an acid scavenger, e.g. in the form of excess
guanidine to bind the hydrohalic acid.

Assembly of the dihydrothiaphenanthrenecarboxylic acid framework advantageously
25 starts from appropriately substituted benzylsulfanyls, phenylmethanesulfinyls or
phenylmethanesulfonyls. These are subjected to an intramolecular aryl-aryl coupling
as known in principle (see Chem. Rev. 95 (7), 2457 (1995) or “Metal-catalyzed Cross-
coupling Reactions®, Diederich, Francois; Stang, Peter J.; Editors Germany (1998)
Publisher: (Wiley-VCH, Weinheim, Germany), 517) or Tetrahedron (1998), 54(3/4),
30 263). Coupling of a boronic acid with a suitable aryl halide such as an aryl chloride,
aryl bromide, aryl iodide or with a suitable aryl ester such as an aryl mesylate or aryl

trifluoromethanesuifonate is preferred. In these cases, the boronic acid function may




manner known per se fromthe underlying carbonyl chlorides (fornula 11, L =
Cl), which 25 in turn can be prepared in a manner known per se fromthe
under |l ying carboxylic acids (formula 11, L = OH), for exanple with thionyl
chloride. Besides the carbonyl chlorides of the formula 11 (L = C), it is
al so possible to prepare other activated acid derivatives of the fornula
11 in a manner known per se directly from6 the underlying benzoic acid
derivatives (formula I, , such as the nmethyl esters of the fornula
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per se in a protic or aprotic polar but inert organic 15 solvent. Those
whi ch have proved suitable inR he reaction of the methyl benzoates (Il, L =
Ove) wi th guani di nonet hanol, ksopropanol or THE from 20C to the boiling
poi nt of these sol vents. Rf fie reactions of conpounds 11 with
salt-free guani di ne i in aprotic inert
solvents such as THF, pgiheEth S
used as solvent in the reactlon 20 of
for exanple, NaCH i
aci d scavenger, elg.

10

The derivatives of the general formula 11l are preferably prepared from 3-mercapto-
benzoic acid derivatives or from 3-sulfinobenzoic acid derivatives of the formula IV with

activated benzyl derivatives of the formula V:

15
R7
R3 A—H R6 R8
L
x + R —
3 R4 Ro
R1 Ro z Y
\Y v

In this case, Z is a leaving group amenable to easy nucleophilic substitution, such as,
for example, chlorine, bromine, iodine, mesylate, tosylate or trifluoromethanesulfonate.
The derivatives IV and V are reacted in a suitable solvent such as DMF, THF or



guanidine to bind the hydrohalic acid. Assenbly of the

di hydr ot hi aphenant hr enecar boxyl i c acid framework advantageously 25 starts
fromappropriately substituted benzyl sul fanyls, phenyl net hanesul finyls or
phenyl met hanesul fonyls. These are subjected to an intranol ecul ar aryl -aryl
coupling as known in principle (see Chegn Rev. 95 (7), 2457 (1995) or
"Met al - cat al yzed Cross- coupling Reactions", Diederich, Francois; Stang,
Peter J.; Editors Germany (1998) Publisher: (WIey-VCH Wi nheim

vor oni ¢ BEPIEATEL uS il 7 PaRE Slaf 5P Wil 8 DiRATSEp o pHRA Robelneln,
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or aryl trifluoromethanesul fonate is preferred. In these cases, the

bor oni ¢ @AFHXF mct i on may 7 have been introduced both on the benzyl and on
the benzoic acid reactant. It is also particularly preferred to use

bi s(pi nakol at 0) di boron as described in Tetrahedron Left. (1997), 38(22),
3841- 384 Arofiguanidmeis! ||ard geoerdiysvealcbasesand aregblegodindhcidritodtinesal§.1) to

R(9 d_A. L. .Ihe stated ' d d.Y h hal
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particul akhipl®hehdds2Rspetially h?dr‘é@ﬁl@:'ri@ésﬂ%@?@é )stitfattlae ciidded, itarratds, car ri ed

out in a dipolar aprotic solvent, preferably DVF or DVA, at a tenperature
bet ween @cCetates,tphospbatesnmeatiaylsilfonates, fetodugnasuifonpliest er abl y at

temperat yias RRsoRRL 1196 SRdiditQfaciiguiRdirest® A----C R6 R7 10 15 111

10
Compared with known compounds, the compounds of the invention are distinguished
by exceptionally high activity in inhibition of Na*/H* exchange.
Just like the known compounds, they have no undesired and disadvantageous salurific
properties but have very good antiarrhythmic properties as are important, for example

15 for the treatment of disorders occurring in association with manifestations of oxygen
deficiency. As a consequence of their pharmacological properties, the compounds are
outstandingly suitable as antiarrhythmic medicaments with a cardioprotective
component for prophylaxis of infarction and treatment of infarction, and for the
treatment of angina pectoris, and they also inhibit or greatly reduce in a preventive

20  manner the pathophysiological processes associated with the development of
ischemia-induced damage, especially in the initiation of ischemia-induced cardiac
arrhythmias. Because of their protective effects against pathological hypoxic and

ischemic situations, the compounds of the invention, of the formula |, can be used, as

a consequence of inhibition of the cellular Na*/H* exchange mechanism, as

25 medicaments for the treatment of all acute or chronic damage induced by ischemia or
disorders induced primarily or secondarily thereby. This relates to their use as
medicaments for surgical operations, e.g. in organ transplants, where the compounds
can be used both to protect the organs in the donor before and during removal, to
protect removed organs for example during treatment with or storage thereof in

30 physiological bath fluids, and on transferring to the recipient organism. The compounds
are likewise valuable medicaments with a protective effect when angioplastic surgical

operations are performed for example on the heart and on peripheral vessels. In



11 The derivatives of the general formula Il are preferably prepared from
3-ner capt o- benzoic acid derivatives or from 3-sul fi nobenzoic acid
derivatives of the formula IV with activated benzyl derivatives of the
formula V: RB RS + |1l R4---" Y -RO z IVRT A-HR6, R8 VIn this case, Z
Is a | eaving group anenable to easy nucl gophilic substitution, such as,

for exanple, chlorine, bromine, iodine, nesylate, tosylate or
trifluoromethanesul fonate. The derivatives IV and V are reacted in a

i tabl T ond fril ' h
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Aroyl guanidines | are ene,raldle!y weak bases and ar? able to bind acid to
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example, ot allergic, cardiogenic, hypovolemic and bacterial shock.
In addition, the compounds of the invention, of the formula |, are distinguished by a
strong inhibitory effect on the proliferation of cells, for example fibroblast cell
proliferation and the proliferation of smooth vascular muscle cells. The compounds of

10  the formula | are therefore suitable as valuable therapeutic agents for disorders in

which cell proliferation represents a primary or secondary cause, and can therefore be
used as antiatherosclerotics, agents to prevent late complications of diabetes, cancers,
fibrotic disorders such as puimonary fibrosis, hepatic fibrosis or renal fibrosis, organ
hypertrophies and hyperplasias, especially for prostate hyperplasia and prostate

15 hypertrophy.

The compounds of the invention are effective inhibitors of the cellular sodium-proton

antiporter (Na*/H* exchanger) which in numerous disorders (essential hypertension,
atherosclerosis, diabetes efc.) is also increased in cells which are readily amenable to

20 measurements, such as, for example, in erythrocytes, platelets or leukocyies. The
compounds of the invention are therefore suitable as excellent and simple scientific
tools, for example in their use as diagnostic aids for the determination and
differentiation of particular forms of hypertension, but also of atherosclerosis, of
diabetes, proliferative disorders etc. In addition, the compounds of the formula | are

25  suitable for preventive therapy to prevent the development of high blcod pressure, for
example of essential hypertension.
it has additionally been found that compounds of the formula | show a beneficial effect
on serum lipoproteins. It is generally acknowledged that blood lipid levels which are too
high, so called hyperlipoproteinemias, represent a considerable risk factor for the

30 development of arteriosclerotic vascular lesions, especially coronary heart disease.
The lowering of elevated serum lipoproteins therefore has exceptional importance for
the prophylaxis and regression of atherosclerotic lesions. Besides a reduction in total



Conmpared with known conpounds, the conmpounds of the invention are

di stingui shed by exceptionally high activity in inhibition of Na+lH+
exchange. Just |ike the known conpounds, they have no undesired and

di sadvant ageous salurific properties but have very good antiarrhythmc
properties as are inportant, for exanpleg 15 for the treatnent of disorders
occurring in association with mani festations of oxygen deficiency. As a
consequence of their pharnacol ogi cal properties, the conmpounds are
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the 45 secondary hyperlipidemias as occur, for example, in association with diabetes. In
addition, the compounds of the formula | lead to a marked reduction in the infarctions
induced by metabolic abnormalities and, in particular, a significant reduction in the
induced infarct size and its severity. Compounds of the formula | further lead to
effective protection against endothelial damage induced by metabolic abnormalities.
20 This protection of vessels against the syndrome of endothelial dysfunction makes
compounds of the formula | valuable medicaments for the prevention and treatment of
coronary vasospasms, of atherogenesis and of atherosclerosis, of left-ventricular
hypertrophy and of dilated cardiomyopathy, and thrombotic disorders.
Said compounds are therefore advantageously used for producing a medicament for
25 the treatment of hypercholesterolemia; for producing a medicament for the prevention
of atherogenesis; for producing a medicament for the prevention and treatment of
atherosclerosis, for producing a medicament for the prevention and treatment of
disorders induced by elevated cholesterol levels, for producing a medicament for the
prevention and treatment of disorders induced by endothelial dysfunction, for
30 producing a medicament for the prevention and treatment of atherosclerosis-induced
hypertension, for producing a medicament for the prevention and treatment of
atherosclerosis-induced thromboses, for producing a medicament for the prevention



5 formula I, are likewi se suitable for the treatnent of types of shock such
as, for exanple, of allergic, cardiogenic, hypovolem c and bacteri al

shock. In addition, the conpounds of the invention, of the formula 1, are
di stinguished by a strong inhibitory effect on the proliferation of cells,
for exanple fibroblast cell proliferativph and the proliferation of snooth
vascul ar nuscle cells. The conpounds of 10 the fornmula | are therefore

sui tabl e as valuable t herapeutic agents for disorders in which cel
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at hergscl e bmiNiSFARIF of HRRUMASTofb SEiHEngBINhiBitb& GHthe formula 1 as novel
medicaments for reducing elevated blood lipid levels, and the combination of
sodium/proton exchange inhibitors with hypotensive medicaments and/or medicaments

having hypolipidemic activity are claimed.

20  Also claimed are the administration of sodium/proton exchange inhibitors of the
formula |, and the combination of sodium/proton exchange inhibitors with hypotensive
medicaments, especially with ACE inhibitors (for example ramipril) and with
angiotensin receptor antagonists (for example losartan) as novel medicaments for the
treatment of CHF.

25
Medicaments comprising a compound | can moreover be administered orally,
parenterally, intravenously, rectally or by inhalation, with the preferred administration
being dependent on the particular appearance of the disorder. The compounds | can
moreover be used alone or together with pharmaceutical excipients, both in veterinary

30 medicine and in human medicine.



10 serum chol esterol, it is particularly inportant to reduce the proportion
of specific atherogenic lipid fractions of this total chol esterol,
especially the low density |ipoproteins (LDL) and the very | ow density

| i poproteins (VLDL), because these lipid fractions represent an
atherogenic risk factor. By contrast, afi@rotective function against 5
coronary heart disease is ascribed to the high density |ipoproteins.

Accordi ngly, hypolipidem cs should be able to reduce not only total
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elimnation of a causal risk factor. These include not only prinmary
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into a solution, suspension or emulsion, if desired with the substances customary for
this purpose, such as solubilizers, emulsifiers or other excipients. Examples of suitable
solvents are: water, physiological saline or alcohol, e.g. ethanol, propanol, glycerol,
either as sugar solutions such as glucos or mannitol solutions, or else a mixture of the
20  various solvents mentioned.
Suitable as pharmaceutical formulation for administration in the form of aerosols or
sprays are, for example, solutions, suspensions or emulsions of the active ingredient of
the formula | in a pharmaceutically acceptable solvent such as, in particular, ethanol or
water, or a mixture of such solvents. The formulation may if required also comprise
25 other pharmaceutical excipients such as surfactants, emulsifiers and stabilizers, and a
propellant gas. Such a preparation normaily contains the active ingredient in a
concentration of about 0.1 to 10, in particular of about 0.3 to 3 % by weight.
The dosage of the active ingredient of the formula [ to be administered and the
frequency of administration depend on the potency and duration of action of the
30 compounds used; also on the nature and severity of the disorder to be treated, and on

the sex, age, weight and individual response of the mammal to be treated.



at heroscl erosis, for producing a nedi canent for the prevention and
treatnent of disorders induced by elevated chol esterol |evels, for
produci ng a nedi canent for the prevention and treatnment of disorders

i nduced by endot helial dysfunction, for 30 producing a nedi canent for the
prevention and treatnent of atherosclerag s-induced hypertension, for
produci ng a nedi cament for the prevention and treatnent of

at heroscl erosi s-i nduced thronboses, for producing a nedi canent for the
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of the formula I wth a hypolipidernic active ingredient, preferably with
an HMG CoA reductase inhibitor (e.g. lovastatin or pravastatin), the

| atter havi.n h lipidem c effect and thus increasing the hypolipidemc
properti tﬁaﬁhg\&ﬁ@r{%ﬂhi bitor of the fornula | proves to be a favorable
conbigation with enhanced effect and reduced active ingredient usage. 15
The adm ni stration of sodiuni proton exchange inhibitors of the formula I as
novel nedi cafREA for r disanrapyletielami®e bl ood 1ipid I evels, and the

conbi nati on of, odi uni p C ahi bitors with hypotensive

medi canent s arP(Jylor medi Céﬁ@ﬁ{@% a%g ‘dﬁ;m ipidemic activity are clained.

20 Al so cl ai mpivEr e t he advidimethoryethanef sodi uni proton exchange inhibitors
of the formula 1, and the c nbir?yfilfti on Qf sodi unm proton exchange inhibitors

wi th hypot ensiMF N,N-dimethylformamide
15 EA ethyl acetate (EtOAC)
eq. equivalent
MeOH methanol

Pd(dppf)o [1,1’-bis(diphenylphosphino)ferrocene]palladium(i!) chloride/-

methylene chloride complex (1:1)

20 RT room temperature
m.p. melting point
THF tetrahydrofuran

25 Experimental part
General method for the synthesis of dihydrothiaphenanthrenecarbonylguanidines

Stage 1)  Methyl 4-bromo-5-chlorosulfonyl-2-methylbenzoate
30 12 g of 4-bromo-5-chlorosuifonyl-2-methylbenzoic acid (J.Med.Chem. 1997, 40, 2017)

and 20 ml of thionyl chloride were boiled under reflux with exclusion of moisture for

8 hours. The excess thionyl chloride was removed in vacuo in a rotary evaporator, and



medi canents, especially with ACE inhibitors (for exanple rampril) and with
angi otensi n receptor antagonists (for exanple | osartan) as novel

medi canents for the treatnent of CHF. 25 Medi canents conprising a conmpound
| can noreover be adm nistered orally, parenterally, intravenously,
rectally or by inhalation, wth the preferred adm nistration being
dependent on the partrcular appear ance of the disorder. The conmpounds | can
noreover be used al one or together with pharmaceutical excipients, both in

oL TR T8 A MRS Prieaf BRIt |

the desired phalmaeautiear form lar t ed worker
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col ors. oral use, the active conpounds are m xed with the
addi t bvesarsuivasiddewitbr1 00tri of apaaﬁuoated asuehua Nalie Ogeaodytiont Affer dpdng owver
inert diluents, and converted by conversional nethods into surtable dosage
forms sud¥azBOgabeaciveniswese rermpyed 1 vacu- 1d-Go&é @ ralpyaliek oilagRreous,

al coholic or orIy solutrons | es of rt carriers which can be used
are gum &bkained aRdgKers use dﬁ@r@gqﬁ'ﬁh%raﬁ’LHEfWé '@N. pot assi um phosphat e,

| act ose, glucose or starch, especially corn starch. Preparation can
noreover take place both as dry and as wet granules. Exanples of suitable
oily carriers or solvents are vegetable or aninmal oils such as sunfl ower

T e

enul si on, |f desrred wi th the substances custonary for this purpose, such
as solubrlrzers emul sifiers or other excipients. Exanples of suitable

sol vent s 5a0emgwftNaaS Qg yesre disgiobed inad mhef waterianshet 70¢C g selukianef 337 mg
propanol, of%gt%y! 4 Ibromo 5-chlorosulfonyl-2-methylbenzoate in 2 ml of DME was added
dropwise. During the dropwise addition, the solution became weakly acidic (pH = 5).
15  The mixture was then stirred at 70°C for 2.5 h, allowed to coo! and adjusted to
pH = 1-2 with aqueous HCI solution. It was diluted with 50 ml of EA and washed with

50 ml of a saturated aqueous NaCl solution. After drying over NapSOy, the solvents

were removed in vacuo. 228 mg of a pale yellow oil were obtained and were used
without further purification.
20

Stage 3) Methyl 4-bromo-5-(2-bromophenyimethanesulfonyl)}-2-methylbenzoate

150 mg (0.51 mmol) of 2-bromo-5-methoxycarbonyl-4-methylbenzenesulfinic acid
25 (stage 2) were dissolved in 1.5 mil of DMF. To this were added 128 mg (0.51 mmol) of
2-bromobenzy! bromide dissolved in 0.5 ml of DMF, and 0.1 ml (0.56 mMol) of DIPEA,
and the mixture was stirred at room temperature with exclusion of moisture for
16 hours. The reaction solution was filtered, diluted with 20 m! of EA and washed with
20 ml of 1N hydrochloric acid and then 20 ml of 5% strength brine. The organic phase
30  was forced through a drying cartridge (anhydrous sodium sulfate), and the cartridge
was washed with 5 ml of EA. The filtrate was evaporated. The crude product was
purified by preparative HPLC.



ei ther as sugar solutions such as glucos or mannitol solutions, or else a
m xture of the 20 various solvents nentioned. Suitable as pharnaceuti cal
formul ation for admnistration in the formof aerosols or sprays are, for
exanpl e, solutions, suspensions or enul sions of the active ingredi ent of
the formula | in a pharmaceutically accegpgtable solvent such as, in
particul ar, ethanol or water, or a m xture of such solvents. The
formulation may if required also conprise 25 other pharnmaceuti cal
exci pients such as surfactants, emulsifiers and stabilizers, and a
propel | ant gas. Such a preparation normally contains the active ingredient
in a conseaotsrdanoawith thb@enethl feactickOequatiopar ti cul ar of about 0.3 to 3 %
by wei ght. The dosage of the active ingredient of the formula | to be
adm ni stered and the frequency of adnnﬁjstration depend\on t he potency and
duration of actéon of the 30 conp@aends ;Used; al so on theshature and
severity of the disOReel to be treates wei ght and
i ndi vi dual regp t he ma
dose of a conpoig q 200E
at | east 0.001 %b/kg ppeferably 0.Q ngRRg, up to a naxi L 100l kg,
preferably up to a maxf'mum of 1 ng/Kg, of bodywei ght. For acgte & pdes of
the disorder, for exanple inmediately after suffering a nyocardi
infarction, it may be 5 necessary for the dosages al so to be Wghe
particular, nore frequent, e.g. up to 4 single doses per day. EspBgially
oni.v. use, for exanple for an infarct patient in_an intensive care unit,
up to 200 ny p&rodst siagde Bg of bodywei ght may be rfd@deshsiaged st of
abbregiations: 10 DI PEA diisopropyl ethylam ne DMA N, N-di net hyl acet am de
DME 1, 2-di net hoxyet hane DMF N, N-di net hyl f or mam de

the following products were prepared analogously:

No.|Benzyl bromide Product

2 |1-Bromo-2- Methyl 4-bromo-5-(1-bromonaphthalen-2-
(bromomethyl)naphthalene |yimethanesulfonyl)-2-methylbenzoate

3 |2-Bromo-4-methylbenzyl [Methyl 4-bromo-5-(2-bromo-4-methyl-

bromide phenylmethanesulfonyl)-2-methylbenzoate

4 11-Bromo-2-bromomethyl- |Methyl 4-bromo-5-(2-bromo-5-chioro-

4-chlorobenzene phenylmethanesulfonyl)-2-methylbenzoate

5 |2-Bromo-1-bromomethyl- |Methyl 4-bromo-5-(2-bromo-4-fluoro-

4-fluorobenzene phenylmethanesulfonyl)-2-methylbenzoate

6 |1-Bromo-2-bromomethyl- |Methyl 4-bromo-5-(2-bromo-6-fluoro-

3-fluorobenzene phenylmethanesulfonyl)-2-methylbenzoate

7 {2-Bromo-1-bromomethyl- [Methyl 4-bromo-5-(2-bromo-4-chioro-

4-chlorobenzene phenylmethanesulfonyl)-2-methylbenzoate

8 |1-Bromo-2-bromomethyl- |Methyl 4-brome-5-(2-bromo-5-methoxy-

4-methoxybenzene phenylmethanesuifonyl)-2-methylbenzoate




15 EA et hyl

acetate (EtOAc) eq.

equi val ent
[1, 1' - bi s(di phenyl phosphi no)ferrocene] pal |l adiun{l1) chl oride/-
chl oride conplex (1:1) 20 RT room tenperature

tetrahydrofuran 25 Experinental part General

MeOH net hanol

di hydr ot hi aphenant hr enecar bonyl guani di nefs St age 1) Met hyl

4- br ono- 5- chl or osul f onyl -
4- br ono- 5- chlorosulfonyl

2- et hyl benzoate 30 12 g of
2- met hyl benzoi ¢ acid (J. Med. Chem 1997, 40, 2017)

M P. nelting point
met hod for the synthesis of

Pd( dppf) 2

net hyl ene
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During the dropw se addition,

t he sol ution becane weakly
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and adj usted

from the correspond:ng methyl aromatic compounds by free-radical bromination with

N-bromosuccinimide or from the benzyl alcohols by reaction with aqueous HBr or

methanesulfonyl chloride/triethylamine foliowed by tetrabutylammonium bromide.

The crude products were stirred with acetonitrile/water = 9:1 (1 ml), possibly with the

addition of 0.2 ml of DMF, filtered with suction through cartridges and washed with

acetonitrile/water = 8:1 (0.5 mi). The precipitated solids were dried in a vacuum oven at

50°C, and the purities were >80% according to HPLC/MS. The mother liquors were

purified by preparative HPLC because they still contained a large proportion of

product.

Stage 4)

68 mg (0.266 mmol) of bis(pinacolato)diboron, 71 mg (0.725 mmol) of potassium

Methyl 6-methyl-9,9-dioxo-8,10-dihydro-9-thiaphenanthrene-7-carboxylate

acetate and 9 mg (0.012 mmol) of Pd{dppf)2 were introduced into 2 ml of DMA. To this

were added 112 mg (0.242 mmol) of methyl 4-bromo-5-(2-bromophenylmethane-

sulfonyl)-2-methylbenzoate (stage 3) dissolved in 4 ml of DMA, and the mixture was

stirred at 80°C under protective gas overnight. The reaction solution was filtered

through silica gel and washed with 20 ml of EA. The organic phase was washed with

water and 5% strength brine, dried over anhydrous sodium sulfate and evaporated in

vacuo. The crude product was purified by preparative HPLC.

In accordance with the general reaction equation



pH = 1-2 with aqueous HCl solution. It was diluted with 50 nl of EA and
washed with 50 m of a saturated aqueous NaCl solution. After drying over
Na2SO4, the solvents were renoved in vacuo. 228 ng of a pale yellow oil
wer e obtained and were used w thout further purification. 20 Stage 3)
Met hyl 4- brono- 5- ( 2- br onophenyl met hanesul® onyl )-2-nethyl benzoate 150 ngy
(0.51 mol ) of 2-brono-5-net hoxycar bonyl -4- net hyl benzenesul finic acid 25
(stage 2) were dissolved in 1.5 mM of DW. To this were added 128 ng (0.51
mmol ) of 2-bronmobenzyl brom de dissolved in 0.5 mM of DW, and 0.1 ni
(0.56 mwol) of DIPEA, and the m xture was stirred at roomtenperature with
exclusion of nois{ure for 16 hours. The reaction solution\was filtered,
diluted with 20 MO of EA and washed with 20 m of 1 N hydpochloric acid
and then 20 mMgpei 5% strength brine. The organic phasen3¢ was forced
through a drying gartrigge (anhydrous sodium sul fate), and\the cabtri dge
was washed with 5/m of I[EA. The filtrate was evaporated. T,
was purified AT R T PeRBPLC. 15 | n accordance withT
reacti on equation R T -R8 _R? 5 Product stage 2 Produ 3
foll owi ng products wepe prgparéd anal ogously: No.Benzyl brom dePrpoduct 21
- Brono- 2- Met hyl 4- brono- 5-L1- brononapht hal en- 2- 9
(br onmonet hyl ) napht hal enByl nrevhan&8ul f onyl ) - 2- net hyl benzoatRe

R8 R7

Product stage 3) Product stage 4)

the following products were prepared analogously:

No.|Product

2 |Methyl 2-methyl-5,5-dioxo-5,6-dihydro-5-thiabenzo[c]phenanthrene-3-

carboxylate

3 |Methyi 3,6-dimethyl-9,9-dioxo-9,10-dihydro-9-thiaphenanthrene-7-

carboxylate

4 |Methyl 2-chloro-6-methyl-9,9-dioxo-9,10-dihydro-8-thiaphenanthrene-

7-carboxylate

5 {Methyl 3-fluoro-6-methyl-9,9-dioxo-9,10-dihydro-9-thiaphenanthrene-7-

carboxylate




32- Br ono- 4- net hyl benzyl Met hyl

4- br ono- 5- ( 2- br ono- 4- et hyl -

br om dephenyl net hanesul f onyl ) - 2- net hyl benzoate 41

- Br ono- 2- br ononet hyl

- Met hyl 4-br ono- 5- (2- br ono- 5- chl or o-
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Methyl 2,6-dimethyl-9,9-dioxo-9,10-dihydro-9-thiaphenanthrene-7-

carboxylate

10

Stage 5)

Dihydrothiaphenanthrenecarbonylguanidines, general method

from
on

m of

Product stage 4) Product stage 5)

53 mg (0.5 mmol) of potassium tert.-butoxide were suspended in 2 ml of dry DMF. To

this were added 50 mg (0.55 mmol) of guanidine hydrochloride, and the suspension

was stirred at RT with exclusion of moisture for 30 min. Then 0.1 mmol of the methyl

ester from stage 4 dissolved in 1 ml of DMF was added, and the mixture was stirred at



10 purified by preparative HPLC because they still contained a | arge
proportion of product. Stage 4) Methyl

6- met hyl - 9, 9- di oxo-9, 10-di hydr o- 9-t hi aphena nth rene-7-carboxylate 15 68 ny
(0.266 nmol) of bis(pinacol ato)di boron, 71 ng (0.725 nmol) of potassium
acetate and 9 ng (0.012 mmol) of Pd(dppfip2 were introduced into 2 m of
DVA. To this were added 112 ng (0.242 nmol) of nethyl

4- br ono- 5- (2 brom)phenyl met hane- sul fonyl)-2- et hyl benzoate (stage 3)

di ssol veg é)&/,l% t

protecti ve gas g/(ta?ﬂ? t.CII%%@ec? gg‘éﬂ’%ﬁ\éjg '&??gﬁ%\?géhéy'ﬁp“é?g‘?% thﬁ r#%gfely
silica gebnfmdibmémfaﬁfve hPAE (ﬂolwﬁnlﬂ@ateir‘abMer@eﬁupenspbsm RE48@ashed with

t d 5% br i. i h f at
evapor ar SGSITERuAsT ovseRy wi Dol duiio A 58 B The PsiAThB0EN o
25 In acwr%ﬂéﬁacfeﬁiédmﬁaﬂﬁpﬁéaalwmmg@n mngﬂemrsehésﬁaoa&, Bien®. Product

stage 3) the follow ng products were prepared anal ogously: Pr oduct st age 4)
No. Prbduddass\datagtion was carried out with positive ionization.

2- met hyl - 5, 5- di oxo-5, 6-di hydr o- 5-t hi abenzo[ c] phenant hr ene- 3- car boxyl ate
3Met hyl 3, 6-di net hyl -9, 9-di oxo-9, 10-di hydr o- 9-t hi aphenant hr ene- 7-

car boxy! preth4dviat: hyI
2- chl or o- 6- net hyl -9, 9- di oxo- 9, 10-di hgdro- 9-t hi aphenant hr ene- 7-car boxyl at e
Coumn: MERCKiChroCart 5
Packing: PuroSpher STAR RP18
10 Flow rate: 0.75 mi/min

Temperature: 40 °C

Gradient:
Solvent A acetonitrile/water (90:10) + 0.5% formic acid
Solvent B acetonitrile/water (10:90) + 0.5% formic acid
Time |[Solv.B
[min] | [%]
0.00 [95.0
0.50 |95.0
1.75 15.0
425 |5.0
450 |95.0
5.00 |(95.0
6.20 [STOP
15
Method B:
Column; YMC J Sphere ODS H80
20 Packing: )
Flow rate: 1.0 mi/min



S5Met hyl 3-fl uoro-6-nethyl -9, 9-di oxo-9, 10-di hydr o- 9-t hi aphenant hr ene- 7-
carboxylate 18 6Methyl 1-flu

or o- 6- et hyl - 9, 9-di oxo- 9, 10-di hydr o- 9-t hi aphenant hrene- 7- car boxyl ate
7Met-hyl 3-chl oro- 6- met hyl -9, 9-di oxo-9, 10-di hydr o- 9-t hi aphenant hr ene-

7-car boxyl ate 8Met hyl 2-met hoxy- 6- net hyl209, 9- di oxo-9, 10-di hydro-9-thi a- ph
ena nth rene-7-carboxyl ate 9Met hyl

1-chl or o- 6- net hyl - 9, 9- di oxo-9, 10-di hydro- 9-t hi aphenant hrene- 7-car boxyl at e
10Met hyl 4, 6-¢ - 969pdi 0x0- 9, 10- di hydr o- 9-t hi aphenant hr ene- 7-

car boxyl at e 1?@%{?%&& S0°c

2, 6- di et hyl - Gradidintrxo- 9, 10- di hydr o- 9-t hi aphenant hrene-7- carboxyl ate Stage
5) Di hydr ot hi aphenant,hr enecar,bon i.gi nes, general nethod 0 R8 R7 H2 HCl
S HSN N REOPRB At o geny i b aPagefERtHE Ry R 53 my (0. 5 Mol
of potassi um t ggtverRf OXi dgco@hRriguUspended in 2 mM of dry DMF. To

5
Time |Solv.B
[min] [[%]
0.00 {10.0
2.50 (950
3.30 195.0
3.35 |10.0
3.60 {STOP
The titie compounds of examples 1-11 were synthesized by the general method of
synthesizing dihydrothiaphenanthrenecarbonylguanidines:
10
Example 1: N-(6-Methyl-8,9-dioxo-9,10-dihydro-9-thiaphenanthrene-7-carbonyl)-
guanidinium formate
O, .0
HN -
H H
L
HO™ “O H,N
0
MS (ES) : 330 (M+1)* retention time 2.384 min (220 nm, method A)
15

Example 2: N-(2-Methyl-5,5-dioxo-5,6-dihydro-5-thiabenzo[c]phenanthrene-3-

carbonyl)guanidinium formate



this were added 50 ng (0.55 nmmol) of guani di ne hydrochl oride, and the
suspension 10 was stirred at RT with exclusion of noisture for 30 mn. Then
0.1 mmol of the nmethyl ester fromstage 4 dissolved in | nm of DVF was
added, and the m xture was stirred at 19 RT overnight. The precipitated
salts were filtered off, and the filtrat2i was immediately purified by
preparative HPLC (columm material Merck Supersphere RP18e,
acetonitrile/water gradient with 0.1 %formc acid as buffer). The
resulting products were characterized by anal g i C‘éﬂ HPLCI M5 on an Agil ent
series 1100 system 5 Mass det ec}?i(ﬁﬂl was carri ed%’ t Wwth positive

i oni zation. Method A: Col umH roCart p5- 2\ Packi ng: PuroSpher
STAR RP18 10 Flow rate: 0.73. M /mn/Te n@ 40

Gradi ent: Sol vent A

acetonitrile/water (90:1000+ 0B%tbr i c¢/a B acetonitrile/ water

(10:90) + 0.5% formc acid Tine Solv. BQ[m n}A4
4.255.0 4.5095.0 5.0095.0 6.20STOP

MS (ES) : 380 (M+1)* retention time 1.793 min (220 nm, method B)

5 Example 3: N-(3,6-Dimethyl-8,9-dioxo-9,10-dihydro-9-thiaphenanthrene-7-carbonyt)-
guanidinium formate

0. .0
H HN

L~
N
ool )~ )

O

MS ( ): 344 (M+1)*  retention time 2.411 min (220 nm, method A)
10

Exampie 4: N-(2-Chloro-6-methyl-9,9-dioxo-9,10-dihydro-9-thiaphenanthrene-7-

carbonyl)guanidinium formate

0. .0

A

H HN}_H 8-
N

oo ml (Yo
0

15 MS (ES): 364 (M+1)* Retention time 2.390 min (220 nm, method A)

Example 5: N-(3-Fluoro-6-methyl-9,9-dioxo-9,10-dihydro-9-thiaphenanthrene-7-
-carbonyl)guanidinium formate



15 Method B: Columm: YMC J' Sphere ODS H80 20 Packing: 4 p. Flowrate: 1.0
M/mn 20 Tenperature: 30 C Gadient: Solvent A /water + 0.05%
trifluoroacetic acid Solvent B acetonitrile 5 Time Solv. B [mn][%
0.0010.0 2.5095.0 3.3095.0 3.3510.0 3.60STOP The title conpounds of

exanpl es 1-11 were synthesized by the g@&eral nethod of synthesizing

di hydr ot hi aphenant hr enecar bonyl guani di nes: 10 Exanple 1:

N- ( 6- Met hyl -9, 9-di oxo-9, 10-di hydr o- 9-t hi aphenant hr ene- 7- car bonyl ) -

guani di nium formate M5 (ES) : 330 (M+l)+ retenty orbti me 2.384 mn (220 nm
met hod A) 15 Exanple 2: N g%

N- (2- Met hyl -5, 5-di oxo-5, 6- di%ydro-g-WHbenzo cyphe

Ho)*o HN

ant hr ene- 3-

MS ES): 348 (M+1)* retention time 2.215 min (220 nm, method A)

5 Example 6: N-(1-Fluoro-6-methyl-9,9-dioxo-9,10-dihydro-9-thiaphenanthrene-7-
carbonyl)guanidinium formate

H
N

ool )4
0

MS (ES) : 348 (M+1)* retention time 2.218 min (220 nm, method A)

10
Example 7: N-(3-Chloro-6-methyl-9,9-dioxo-9,10-dihydro-9-thiaphenanthrene-7-
carbonyl)guanidinium formate
0.0
H HN, H S
Lo
HO™ ~O H,N
O
Cl
MS (ES) : 364 (M+1)* retention time 2.394 min (220 nm, method A)
15

Beispiel 8: N-(2-Methoxy-6-methyl-9,9-dioxo-9,10-dihydro-9-thiaphenanthrene-7-

carbonyl)guanidinium formate



carbonyl )guanidiniumformate 21 M5 (ES) : 380 (M+tl)+ retention tine 1.793
mn (220 nm nethod B) 5 Exanple 3:

N- (3, 6- Di net hyl -9, 9-di oxo-9, 10-di hydr o- 9-t hi aphenant hr ene- 7- car bonyl ) -
guanidiniumformate HO,0 S HNH N HO "O H2N M5 ( ) : 344 (Ml)+
retention time 2.411 min (220 nm nethod®3A) 10 Exanple 4:

N- (2- Chl or 0- 6- et hyl - 9, 9-di oxo- 9, 10-di hydr o- 9-t hl aphenant hr ene- 7-

carbonyl )guanidiniumformate CI 15 M5 (ES) :364 (Mtl)+ Retention tine 2.390
mn (220 nm nethod A) Exanple 5: 0. o

N- (3- Fl uor o- 6- net hyl -9, 9- d| oxo 9 |hydro 9%¢h

car bonyl ) guani di ni um f or ma K‘/g;_ 348

mn (220 nm nethod A) 5

N- (1- Fl uor o- 6- et hyl - 9, Ble o>Q) $1,N0- di fi
car bonyl ) guani di nium formate HO M5 (B9
mn (220 nm nmethod A) 10

aphenant hr ene- 7-
1IN+ retention time 2.215

arfdhr ene- 7-
retehtion tine 2.218

MS (ES): 360 (M+1)* retention time 2.271 min (220 nm, method A)

5 Example 9: N-(1-Chloro-6-methyl-9,9-dioxo-9,10-dihydro-9-thiaphenanthrene-7-
carbonyl)guanidinium formate

0\\ 0

MS (ES): 364 (M+1)* retention time 2.358 min (220 nm, method A)

10
Example 10: N-(4,6-Dimethyl-9,9-diox0-9,10-dihydro-9-thiaphenanthrene-7-carbonyl)-
guanidinium formate

O, .0

N
oo wl g
0

S (ES): 344 (M+1)* retention time 2.302 min (220 nm, method A)
15

Example 11: N-(2,6-Dimethyl-9,9-dioxo-9,10-dihydro-9-thiaphenanthrene-7-carbonyl)-

guanidinium formate



Exanple 7:

N- ( 3- Chl or 0- 6- net hyl - 9, 9-di oxo- 9, 10-di hydr o- 9-t hi aphenant hr ene- 7-

car bonyl ) guani dinium formate H HO M5 (ES) : 364 (M+tl)+ retention tine 2.394
mn (220 nm nmethod A) 15 Beispiel 8:

N- ( 2- Met hoxy- 6- et hyl - 9, 9- di oxo- 9, 10- di Al r o- 9-t hi aphenant hr ene- 7-

car bonyl ) guanidinium formate 23 M5 (ES) : 360 (M+l)+ retention tinme 2.271
mn (220 nm nethod A) 5 Exanple 9:

N- ( 1- Chl or o- 6- net hyl - 9, 9-di oxo-9, 10-di hydro thhbaphenant hrene- 7-

car bonyl ) guani di nium formate O, HN HS OY%“=:N HO 0 H2N MB (ES) : 364
(M+1) + retentlontlme23581'h1n?ﬁ\& methg A) 10 Exanple 10:

N- (4, 6- Di net hyl -9, 9-di oxo- 9,K10- di hydr ; , ene7carbony|)

guani di nium formate M5 (IHS) ~CB44,N M+1)x £2.302 nin (220 nm
met hod A) 15 Exanple 11: ®)

N- (2, 6-Di net hyl -9, 9- di oxo-9, 10-di hydr o- 9- thi aphenant hr ene- 7- car bonyl ) -
guanidiniumformate 24 Ms (ES) : 344 (M+l) retention time 2.671 mn (220
nm nethod A) 25

MS (ES) : 344 (M+1)* retention time 2.671 min (220 nm, method A)




Jansen NHE inhibition nmethod The NHE-1 inhibition IC50 [nM was determ ned
as follows: FLIPR assay for determ ning NHE-1 inhibitors by nmeasurenent of
the recovery in pH 5 in transfected cell |ines which express hunman NHE-1
The assay is carried out in an FLIPR (fluorescent imaging plate reader)

Wi th black- walled 96-well mcrotiter plzites wth clear bases. The
transfected cell lines expressing the various NHE subtypes (the parental
cell line LAP-1 [obtained fromProf. 10 Pouyssegur, N ce] shows no

endogenoggn%ﬂlﬁm mﬁlgmo,aﬁw}hdg@sult of nutagenesis and subsequent
sel ection) are the preceding g‘dat a density of -25 000 cells/well. [The

growt h djleLMﬁEo‘r Iﬂmtlom@@dbﬁﬂ as detesminedt oy follev®s f et al cal f serum
additionally contains (418 as sel ecti on antibiotic in order to ensure the
presence of the transfected sequences.] 15 The actual assay starts with

per ol | AR Y NFERT T e nschBeior e recR6ey IR T <

car boxyf 'W%ﬁéﬁ%@téﬂ céﬂﬁf&WﬁT&H@% re%%trﬁrrhah Ny M NH4C , 115 mM choline
chl ori des, mv MyCl nmM KCl', 20 niM HEPES, 5 mM gl ucose; pH

7.4 20 [adj usted W|th KO-I]) The ceIIs are then incubated at 37'C for 20
m nut es. | ncubat ion  leads. tQq.l Qadin the cells wth t

{1 Lor eacdhE FyavInEsaier i iE andER (Rprbeflimating Blts redssr) wifi bagc
NHACH whividlel@ewell RcitBitdrpistes St Meat batdd) The tEaHﬁed"tQ&fch AhES @Qﬁﬂesgh‘n&
precursor BCECF-AMis, as ester, nenbrane-pernmeable. The actual dye

i s not wﬂmvawmﬂﬁ&amtépm(the@aremgk@@Iblma bAPdk[abéined frpm Pofest er ases. |

N CI0 oo SE0R MR RbwE R oy 84k MVRER 0 oL 8 o A e
f; ng?EeC?Ean; s‘eiddﬁonhal%ﬁmb p’r@&@dnﬁ@@a/y/ét@‘ devastyio16-28Lddeselsheail.8 MM

1. 25mvwg i Be groz@ﬁm@pm f@rmmmﬁ@tecbceJQMpdm O3ndptal calf serum)

additionally contains G418 as selection antibiotic in order to ensure the presence of the
transfected sequences.]

15
The actual assay starts with the removal of the growth medium and addition of 100 pl
of loading buffer per well (5 yM BCECF-AM [2',7‘-bis(carboxyethyl}-5-(and-6)-
carboxyfluorescein, acetoxymethyl ester] in 20 mM NH4Cl, 115 mM choline chlorides,
1 mM MgCls, 1 mM CaCls, 5 mM KCI, 20 mM HEPES, 5 mM glucose; pH 7.4

20 [adjusted with KOH]). The cells are then incubated at 37°C for 20 minutes. This
incubation leads to loading of the cells with the fluorescent dye whose fluorescence
intensity depends on pHi, and with NH4C! which makes the cells slightly alkaline.
[The nonfluorescent dye precursor BCECF-AM is, as ester, membrane-permeable.
The actual dye BCECF is not membrane-permeable but is liberated inside cells by

25 esterases.]

After this incubation for 20 minutes, the loading buffer which contains NH4Cl and free

BCECF-AM is removed by washing three times in a cell washer (Tecan Columbus)
with in each case 400 ul of washing buffer (133.8 mM choline chlorides, 4.7 mM KCI,
30 1.25 mM MgClg, 1.25 mM CaCip, 0.97 mM KoHPO4, 0.23 mM KHoPO4, 5 mM

HEPES, 5 mM glucose; pH 7.4 [adjusted with KOH]). The residual volume remaining in



HEPES, 5 nmM gl ucose; pH 7.4 [adjusted with KOH ). The residual vol une
remaining in 26 the wells is 90 ul (50-125 prl possible). This washing step
renoves the free BCECF-AM and results, as a consequence of the renoval of
the external NH4' ions, in intracellular acidification (- pH 6.3 - 6.4).
Since the equilibriumof intracellular N wth NH3 and H+ is di sturbed by
the 5 renoval of the extracellular NH4+ and by the subsequent instantaneous
passage of the NH3 through the cell menbrane, the washing process results
0 HE T ervi g { _ : : . . Ahar
aci di ficantarmls igg%rngio B A ﬁdachgilb'g\)?rerg% Washing sty Rinled e f{)ée% BoELH o

enough. Xhd fesuBs, 499 chagdquincelifshe eerbvalleTithé BRierraIMIFG* herd, & intdacellular
sodiumfree (<1 mV) because extracellular sodiumions wuld lead to an

i nst ant armdificatienoieply; 818 -t6h4). pHi through the activity of the cloned NHE
isofornms. It is |likewse inportant for all the buffers used (I oading

buf fer, \gifts ik Bgiifilsriumof afreieiulat NHAF ithINH9anHMt ndisiurbéd by tk&3- 1 ons,
because the presence of bicarbonate would | ead to activation of interfering

bi car BongkRiRaPSNHBExtrREbIISENHAHOAN §Yﬂi@€ft‘§b§€ ; ﬂﬂnstéd?aﬁ&?u@?é&ﬂg%‘ of LAP- 1

cell Iine. The mcrotiter plates wth the acidified cells are then™(up to

20 m nut | ek ' t el 1t he

FLI PR o R N bl e 801 flenitiahe il dacHing Baceis Salifintty Cinihd

vavel engtifsigh tHSBelVERaR [sAhedabise ¥ 1 BRfackRIIaF acifitatibs, Ttﬂ?%%%@bntualiy

pararretersaéjl aser power, illumnation tine and aperture of the canera

i ncor por d¢ad ta eelt deathlif ibRpreists lonweveudv that the average fl uorescence

signal per well is between 30 000 and 35 000 rel ative fluorescence units.
g p

25 The actual neasurenent in the FLIPR starts with a photograph bei ng taken

by the (&9 ifpdraat SVdIYpdinbthal des washingaigice ansodilim-éé e£1 hiW) BecARES, the
recovery of the intracellular pHis initiated by adding 90 'E‘)I of recovery
buf f er ( E3¥agelwlensegiumions wauld lead to an instantaneaus recovery of the pH; through

the activity of the cloned NHE isoforms.

It is likewise important for all the buffers used (loading buffer, washing buffer, recovery
15  buffer) not to contain any HCOg3" ions, because the presence of bicarbonate would
lead to activation of interfering bicarbonate-dependent pH; regulatory systems present

in the parental LAP-1 cell line.

The microtiter plates with the acidified cells are then (up to 20 minutes after the

20 acidification) transferred to the FLIPR. In the FLIPR, the intracellular fluorescent dye is
excited by light with a wavelength of 488 nm generated by an argon laser, and the
measured parameters (laser power, illumination time and aperture of the CCD camera
incorporated in the FLIPR) are chosen so that the average fluorescence signal per well
is between 30 000 and 35 000 relative fluorescence units.

25
The actual measurement in the FLIPR starts with a photograph being taken by the
CCD camera every two under software control. After ten seconds, the recovery of the
intracellular pH is initiated by adding 90 ul of recovery buffer (133.8 mM NaCli, 4.7 mM
KCI, 1.256 mM MgCly, 1.26 mM CaClp, 0.97 mM KoHPOy4, 0.23 mM KH2PO4, 10 mM



KCl, 1.25 MM WCl 2, 1.25 mM Cad 2, 0.97 nM K2HP04, 0.23 nM KH2PO4, 10 nM 27
HEPES, 5 nM glucose; pH 7.4 [adjusted with NaOH ) by neans of the 96-well

pi pettor incorporated in the FLIPR Positive control wells (100% NHE
activity) are those to which pure recovery buffer is 5 added, while
negative controls (0% NHE activity) recé?ve washing buffer. Recovery buffer
with twce the concentration of test substance is added to all the other
well's. Measurenent in the FLIPR term nates after 60 neasurenents (tvvo

Mo oo) HERES! S deties pPHPAITLER I Bith RAT) by rh¥aleseind fll@iloiddiich

program fi rstly 10 calcul ates the NHE activitie eac teste
concent r dngasporatet] inftherfltiRBse, the | C50 val ues for the substances. Si nce
the progress of pH recovery is not linear throughout the experinent, but
falls at the end owing to decreasing NHE activity at higher pH values, it

i s i npor RayshtivieCcaidior Wellé @T0ER N MEHBVitY arb iRosERSWhRAG e B0V buffé‘r iswhi ch
the increase in fluorescence of the positive controls is |linear.

Exarrp5 eN@dded; while pegalive eugrgls m%lriiaE@czlzmy)zregewe washiry buBers mepevsrwll 7
810. gl%u?fefLQ/ﬁK t\Knc%]t?'lg c%ncentratlon of test substance is added to all the other wells.

Measurement in the FLIPR terminates after 60 measurements (two minutes).

The raw data are exported into the Activity Base program. This program firstly
10 calculates the NHE activities for each tested substance concentration and, from these,

the IC5q values for the substances. Since the progress of pHj recovery is not linear

throughout the experiment, but falls at the end owing to decreasing NHE activity at

higher pHj values, it is important to select for evaluation of the measurement the part in

which the increase in fluorescence of the positive controls is linear.
15

Example NHE-1 inhibition iCgq [NnM]

15.6
242
8.6
10.8
15.6
16.5
11.7
10.2
13.9
67.7
19.5
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VOB OBABBB2028 Patent clains 1. A di hydrot hi aphenant hr enecar bd?§y T gR1H/60683
of the formulal R4 RS HZN R3 A R6 H2ZN R7 0 Rl R2 RO R8 PCT/ EP03/ 00653 in
whi ch the nmeanings are: R(1) and R(3) independently of one another

hydr ogen, al kyl having 1, 2, 3 or 4 carbon atons, alkoxy having 1, 2, 3 or
4 carbon atons, F, d, Br, I, CN, NR(10)®(11), 10 -Op-(CH2)n-(CF2)x-CF3 or
-(SOM p-(CH2) n- (CF2) x-CF3; R(10) and R(11) independently of one anot her
hydr ogen, al kyl having 1, 2, 3 or 4 carbon atons or -(CH2)n-(CF2)x-CF3; m
zero, | Qrgtent d&imy zero, 1, 2, 3, 4,50r6; x and p independently of one
anot her zero or 1; R(2) hydrogen, F, d, Br, I, CN, alkyl having 1, 2, 3 or
4 carbon atons, nethoxy, cycloal kyl havi ng 3, 4, 5 6, 7 or 8 carbon

if or2n1;, 32gr B\(éb)@g@wPéﬁ%r@@ﬁ?&%%g%gnly}/guam ine 0?910t%rmu@/|drogen, al kyl “having

R4 R5

5 R2 R9

H.N

in which the meanings are:
R(1) and R(3)
independently of one another hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms, F, C, Br, I, CN, NR(10)R({11),
10 -Op-(CH2)n~(CF2)x-CF3 or (SOm)p-(CH2)n(CF2)x-CF3;
R(10) and R(11)
independently of one another hydrogen, alkyl having 1, 2, 3 or 4
carbon atoms or -(CHo)-(CF2)y-CFa;

m zero, 1 or 2;
15 n zero,1,2,3,4,50r6;
Xxandp

independently of one another zero or 1;
R{2) hydrogen, F, Cl, Br, I, CN, alkyl having 1, 2, 3 or 4 carbon atoms, methoxy,
cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon atoms,
20 R{4)and R(5)
independently of one another hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms;
R(6), R(7), R{8) and R(9)
independently of one anather hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms;
alkoxy having 1, 2, 3 or 4 carbon atoms, F, Cl, Br, |, CN, NR(12)R(13),
25 -Og(CH)~{CF2)§-CF3 or ~(SOW)}-(CHg)y<(CF2)y-CF3;
R(12) and R(13)
independently of one another hydrogen, alkyl having 1, 2, 3 or 4

carbon atoms;



R(6), R(7), R(8) and R(9) independently of one another hydrogen, al kyl
having 1, 2, 3 or 4 carbon atons; al koxy having 1, 2, 3 or 4 carbon atons,
F, A, Br, I, CN, NR(12)R(13), 25 -Og-(CH2)rr(CF2)s-CF3 or

-(SOMt-(CH2)u- (CF2)v-CF3; R(12) and R(13) independently of one another
hydr ogen, al kyl having 1, 2, 3 or 4 card®on atons; 29 wzero, | or 2; r and
uzero, 1, 2, 3, 4, 5or 6; 59, s, t and v independently of one anot her
zero or 1; or R(6) and R(7) or R(7) and R(8) or R(8) and R(9) together
with the phenyly ri ngzggy qYdig them a napht hal ene system A -S, -SO or
-S2 10 and the pharmaceutically suitable salts thereof. 2. A conmpound of
the fornmula | @&@ndlwimed in claim1, in which the nmeanings are: R(1) and
R(3) independently of one ang%e hédrogen, nmet hyl , ethyl, nethoxy, ethoxy,
F, d, 15 CN, NR(10fCfy < ¢ ’-%H yn-CF3 or -(SOm p-(CH2) n-CF3; R(10) and
R(11) independgnt!yagd yone anot her hydrogen, methyl, ethyl or -CH2-CF3; m
zero, 1 or 2; n zero, 1, 2 or 3; 20 p independently of one another zero or
1: 5 independently of one another zero or 1;

or
R(6) and R(7) or R(7) and R(8) or R(8) and R(9)

together with the phenyl ring carrying them a naphthalene system;
A -5-, -50- or -509-

10  and the pharmaceutically suitable salts thereof.

2. A compound of the formula | as claimed in claim 1, in which the meanings are:
R({1) and R(3)
independently of one another hydrogen, methyl, ethyl, methoxy, ethoxy, F, Cl,
15 CN, NR(10)R(11), -Op-(CH2)n-CF3 or -(SOm)p-(CH2)n-CF3;
R(10) and R(11)
independently of one another hydrogen, methyl, ethyl or -CH2-CFag;

m zero, 1 or 2;
n zero, 1,2 or 3;
20 p independently of one another zero or 1;

R(2) hydrogen, F, CI, CN, alkyl having 1, 2, 3 or 4 carbon atoms, methoxy,
cycloalkyl having 3, 4, 5 or 6 carbon atoms,
R(4) and R(5)
independently of one another hydrogen, methy! or ethyi;
25 R(6), R(7), R(8) and R(9)}
independently of one another hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms;
methoxy, ethoxy, F, Cl, CN, NR(12)R{13), —Oq-(CHg)r-CFg or
~-(SOwh-(CH2)y-CF3;
R(12) and R(13)
30 independently of one another hydrogen, methyl or ethyl;

w zero, 1 or 2;

rand u



R(2) hydrogen, F, Cd, CN, alkyl having 1, 2, 3 or 4 carbon atons, nethoxy,
cycl oal kyl having 3, 4, 5 or 6 carbon atons, R(4) and R(5) independently of
one anot her hydrogen, nmethyl or ethyl; 25 R(6), R(7), R(8) and R(9)

i ndependent|ly of one anot her hydrogen, alkyl having 1, 2, 3 or 4 carbon
atons; nethoxy, ethoxy, F, d, CN, NR(BD)R(13), -Og-(CH2)r-CF3 or
-(SOMt-(CH2)u-CF3; R(12) and R(13) 30 independently of one another
hydrogen, nmethyl or ethyl; wzero, | or 2; r and u 30 zero, 1, 2 or 3; (
and t independently gf,pneqayai.-her zero or 1; or 5 R(6) and R(7) or R(7)
and R(8) or R(8) and R(9) 'together with the phenyl ring carrying thema
napht hal ene systandt A -S-, -SO or -S02 and the pharnaceutically suitable

salts thereof. 10 3. A corTBouRd f the orrmlal1_as claimed in clainms 1 or
2, in which the meanitifPERPENYY Y 95e FBOMCHZEIRAT Tnet hyl, ethyl, nethoxy,
et hoxy, Br O, NR(10)R(11), -Op-(CH2)n-CF3 or -(SOm p-(CH2)n-CF3; R(10)

and Rgll)
R(6) and R(7) or R(7) and R(8) or R(8) and R(9)
together with the phenyl ring carrying them a naphthalene system;
A -S-, -8S0O- or -SO9p-

and the pharmaceutically suitable salts thereof.

10 3. A compound of the formula | as claimed in claims 1 or 2, in which the meanings are:
R(1}
hydrogen, methyl, ethyl, methoxy, ethoxy, F, CI, NR(10)R(11),
-Op-(CH2)n-CF3 or -(SOm)p-(CH2)n-CF3;
R(10) and R(11)
15 independently of one another hydrogen, methyl, ethyl or -CH2-CF3;
m zero, 1 or 2;
n,p independently of one another zero or 1;
R(2) hydrogen, F, Cl, methyl, cycloalkyl having 3, 4, 5 or 6 carbon atoms,
R(3), R(4) and R(5)
20 hydrogen;
R(6), R(7), R(8) and R(9)
independently of one another hydrogen, methyl; methoxy, ethoxy, F, Cl,
NR(12)R(13), -Oq-(CH2)r-CF3 or -(SOwh-(CH2)y-CFa;
R(12) and R(13)

25 independently of one another hydrogen, methyl or ethyl;
W zero, 1 or 2;
g rtandu

independently of one another zero or 1;
or
30 R(6) and R(7) or R(7) and R(8) or R(8) and R(9)
together with the phenyl ring carrying them a naphthalene system;
A -S-, -S0- or -S0O5-



I ndependent|ly of one anot her hydrogen, nmethyl, ethyl or -CH2-CF3; m zero,
1-or 2; n, p independently of one another zero or 1; R(2) hydrogen, F, d,
met hyl , cycl oal kyl having 3, 4, 5 or 6 carbon atons, R(3), R(4) and R(5)
20 hydrogen; R(6), R(7), R(8) and R(9) independently of one another
hydrogen, nethyl; nethoxy, ethoxy, F, d31 NR(12)R(13), -Og-(CH2)rCF3 or
-(SOMt-(CH2)u-CF3; R(12) and R(13) 25 independently of one another
hydrogen, nethyl or ethyl; wzero, 1 or 2; q, r, t and u independently of

one anot gy wehaPhateutitally 30itRoR)sM8dh&ebr. or R(7) and R(8) or R(8) and
R(9) together with the phenyl ring carrying them a napht hal ene system A

-S, -SO or -S@2 31 and the pharmaceutically suitable salts thereof. 4. A
conmpound 40f the for

reani ngs atomppBiabt fiieBiul FEERme il @, Biyhita e ednfey s
- O CH2- CiRg1pr - - (SOm) p- (CH2) n- CF3; R(10) and R(11) independently of one
anot her hydrogen, nethyl, ethyl or -CH2-CE3; mzero, 1 or 2;
5 hydrogen, methyl, methoxy, ethoxy, CI, NR(10)R(11), -O-CH5-CF3 or
~(8Om)p-(CH2)n-CF3;
R(10) and R(11)
independently of one another hydrogen, methyl, ethyl or -CH2-CF3;
m zero, 1 or 2;
10 P zeroor 1;
R(2) hydrogen, F, Cl or methyl;
R(3), R(4) and R(5)
hydrogen;
R(6), R(7), R(8) and R(9)
15 independently of one another hydrogen, methyl; methoxy, ethoxy, F, Cl, -O-
CHg-CF3 or -(SOw}t-(CH2),-CF3;
w zero, 1 or 2;
tandu
independently of one another zero or 1;
20 or
R(6) and R(7) or R(7) and R(8) or R(8) and R(9)
together with the phenyl ring carrying them a naphthaiene system;
A -S09-
and the pharmaceutically suitable salts thereof.
25
5. The use of a compound | as claimed in claim 1 for producing a medicament

for the treatment or prophylaxis of disorders caused by ischemic states.

6. A method for the treatment and prophylaxis of disorders caused by ischemic

30 states, which comprises an effective amount of a compound | as claimed in



10 p zero or 1; R(2) hydrogen, F, d or nethyl; R(3), R(4) and R(5)
hydrogen; R(6), R(7), R(8) and R(9) 15 independently of one another

hydr ogen, nethyl; nethoxy, ethoxy, F, d, -0- CH2-CF3 or
-(SOMt-(CH2)u-CF3; w zero, 1 or 2; t and u independently of one another
zero or 1; 20 or R(6) and R(7) or R(7) &2d R(8) or R(8) and R(9) together
with the phenyl ring carrying them a naphthal ene system A -S02 and the
pharmaceutically suitable salts thereof. 25 5. The use of a conpound | as

clai med idhif ?iBﬁiﬁg‘;rﬂfxeﬂrwﬁH%dmeﬁtiﬁﬁghﬁaﬂﬁﬂfes 4199 abgﬁnfgtﬁif%mé Kiitable

prophyl axis o S ers caused by i1schemc states. for the

tr eat mrentdosagepfopily! axi s of di sorders caused by ischemc 30 states, which
conprises an effective anmount of a conmpound | as claimed in 32 claiml
being m xed with conventional additives and adm nistered in a suitable

a ot carerihe seof a HempoLeHERE S Msct R LrorPRpbiemdiranerindibett on -
d . : . : ¢

o odui ndoaeekeainefit of ProsiitaRis S FBRATR InERifairod St fifinld. T

pectoris.

8. The use of a compound | as claimed in claim 1 for producing a medicament

for the treatment or prophylaxis of angina pectoris.

10 9. The use of a compound | as claimed in claim 1 for producing a medicament

for the treatment or prophylaxis of ischemic states of the heart.

10. The use of a compound | as claimed in claim 1 for producing a medicament
for the treatment or prophylaxis of ischemic states of the peripheral and central

15  nervous system and of stroke.

11. The use of a compound | as claimed in claim 1 for producing a medicament
for the treatment or prophylaxis of ischemic states of peripheral organs and
limbs.

20
12. The use of a compound | as claimed in claim 1 for producing a medicament

for the treatment of states of shock.

13. The use of a compound | as claimed in claim 1 for producing a medicament

25 for use during surgical operations and organ transplantations.

14. The use of a compound | as claimed in claim 1 for producing a medicament

for the preservation and storage of transplants for surgical procedures.



10 9. The use of a conmpound | as clainmed in claim1l for producing a

nedi canent for the treatnent or prophylaxis of ischemc states of the
heart. 10. The use of a conpound | as clained in claiml for producing a
medi cament for the treatnment or prophylaxis of ischemc states of the

peri pheral and central 15 nervous syste3f and of stroke. 11. The use of a
conpound | as clainmed in claim1l for producing a nedicanent for the
treatment or prophylaxis of ischem c states of peripheral organs and

linbs. 2 el ; ' [ i [ LAg a
redi camont® 11 bR SQRORPIEPHE QiR Bl K Sy e RiORHERtD 8
| as cl aifgethe tregitrpient &f Uigordeesl e Winicta cal @rokfepation 28pfeieriis & gifmary or
surgi cal operations and organ transplantations. 14. The use of a conpound |
as cl ai necomdargicausef or produci ng a nedi canent for the preservation and
storage of transplants for surgical procedures. 33 15. The use of a
conpound | as clained in claiml| for producing a nedicanent for the

t r eat pent, Of+di r.S.J ' | k... i.f erat. ' or
e ety B8RPl B G o SRERRRG 3 PeBiciY
produci ”Efoﬁtﬁ@ﬁ'b‘éﬁ%ﬂl orf;r)gbgahiﬂléxisf spHRMdey oPliiEMBtabdlisph. di sorders of
lipid netabolism 17. A nedi canent conprising an effective anount of a
conpound | as claimed in one or nore of clains 1 to 4.

17. A medicament comprising an effective amount of a compound { as claimed

in one or more of claims 1 to 4.



