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(54) Title: DIHYDRO-THIA-PHENAN'IHRENE-CARBONYLGUANDINES. METHOD FOR THE PRODUCTION

THEREOF, USE THEREOF AS A MEDICAMENT OR DIAGNOSTIC REAGENT

{54) Bezeichnung: DIi-IYDRO-THIA-PHE,NANTHREN—CAR‘BONYL-GUAND)[NE, VERFAHREN ZU IHRER HERSTEL-
LUNG, THRE VERWENDUNG ALS MEDIKAMENT ODER DIAGNOSTIKUM . .

(57) Abstract:  The invention relates to

'dihydro-thia-phenanthrene-carbonyl-guanidines

of formula (I); wherein R! - RY have the

meanings as cited in the description, suitable as

" anti-arhythmic medicaments with cardiopro-

tective components for infarct prophylaxis and

infarct treatment as well as for the treatment of

(I) angina pectoris. Said compounds inhibit as well

: as prevent the pathophysiological processes

resulting from ischemically induced injuries,

especially triggering ischemically induced
cardiac arrhythmia.

. . ’ ' (57) Zusammenfassung: Die Erfindung betrifft
Dihydro-thia-phenanthren-carboryl-guanidine der Formel (I); worin R? bis R%die in den Anspriichen angegebenen Bedentongen ha-
_ ben, sind als antiarshythmische Arzneimittel mit cardioprotektiver Komponente zur infarktprophylaxe and der infarktbehandlung

pe> Sowie zur Behandlung der Angina pectoris geeignet. Sie inhibieren anch préventiv die pathophysiologischen Vorgiinge beim Entste-
¥ hen ischémisch induzierter Schiden, insbesondere bei der Auslosung ischidmisch indozierter Hezarthythmien. :
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especially triggering ischemcally induced cardiac arrhythma. 14 June

2006 DI HYDROTHI APHENANTHRENECARBONYLGUANI DI NES, PROCESS Fgﬁg&%@%&%
VEDI CAVENT OR DI AGNOSTI C Al D Descri ption

- PREPARA = . AS

: ?hhydr O';qu gﬁ%ﬁi% éE&@aNBHRﬁ%@ARB@N@%GUNgmNE_QQpﬁcb?égsm(ggqﬁ.?éﬂ;fE,
heir u REIORATREIRQ P and nedi cament conprising them

. 51n a first aspect, t'ﬁ??%\@mﬁié‘%moﬂﬁmGNosﬂCAID

di hydraﬁ?eiéaﬁhenanthrenecar bonyl guani dines of the formula | RA R5 R7 R2 RO

R8 i n whSHP¥R meanings are:” R(1) and R(3) 10 independently of on th e

ano er hydrogen, alkyl having 1, 2, 3 or 4 carbon atonms, al koxy having 1,
2, 3 or4 carbon atons,-F, C,:Br, CN, NR(10)R(11), op-(CH2)n-(CF2)x-CF3

l,
or - ( SdRjiydeathizipheqaBrenddatborm ‘amgﬁ%ﬁgﬁo‘?‘j §?gent | éﬁ@r{;ﬁ%‘iﬁu@? her

hydr oge ﬁ' {('I having 1, 2, 3’ of car m
zero, 1I"0or 2, SIRNOBUC 3ud, An fament i
a5 “%ﬁ"?@ ) d?agnogncg d,andbmed @Bfhpiising them .
5 In a :
first aspect, the invention relates to

dihydr'othiaphenanthrenecarbonylguanidines of the formula |

in which the meanings are:

R(1) and R(3)

10 independently of one another hydrogen, alkyl having 1, 2, 3 or 4 carbon afoms
alkoxy having 1, 2, 3 or 4 carbon atoms, F, Cl, Br, I, CN, NR(10)R(11),
“Op(CH)n(CF2)x-CF3 0r (SOm)p-(CHo)(CFo)y-CFa;

R(10) and R(11)
independently of one another hydrogen, alkyl having 1, 2, 3 or 4
15 carbon afoms or -(CHZ),,-(CFZ)X-CF3;
- m zero, 1 or 2;
n zero, 1,2,3,4,50r6;
xandp

- o independently of one another zZeroor 1;

L 20 | R(2) hydrogen, F, C, Br, I, CN, alkyl having 1, 2, 3 or 4 carbon atoms, methoxy,
cycloalkyt having 3,4,5, 6,7 or8 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) :
indépendently of one another hydrogen, atkyl haVing 1, 2, 3 or 4 carbon atoms;
-alkoxy having 1, 2, 3 or 4 carbon atoms, F, Cl, Br, I, CN, NR(12)R(13),
- “Og{CH2){CF2)e-CF3 or {SOW)-(CHg)-(CFo),-CF;
R(12) and R(13)

o5 -




I ndependent|y of one another zero or 1; 20 R(2) hydrogen, F, C, Br, 1, CN,
al kyl having 1, 2, 3 or 4 carbon atons, nethoxy, cycloal thJﬂﬁé’id@ﬁ 3, 4,
"5, 6, 7 or 8 carbon atons, R(4) and R(5) independently of one another

hydr ogen, al kyl having 1, 2, 3 or 4 carbon atons; R(6), R(7), R(8) and
R(9) 25 independently of one another Jiydrogen, al kyl having 1, 2, 3 or 4

- carbon atons; al koxy having 1, 2, 3 4 carbon atons, F, CI, Br, |, CN
NR(1 2)R(13), -QOg- (CHZ)r(CFZ)s CF3 or -(SOwt-(CH2)u- (CF2)v CF3 R(12) and
R(13) 14 June 2006 5 independently of one another hydrogen, alkyl having
1, 2, 3 or 4 car uaﬁeaemm fmecﬁnorh@rrhmrogea,r@lkyl heving 112, 20r 4, 4, 5 or
6; g, s, t and v éé}g Q%Mﬁglly of one another zero or 1; or R(6) and R(7)
or R(7) and R(8) of ?) and R(9) 10 together with the phenyl ring carrying
t hem a naphtWal enezggst@m2; A -5-, -SO or -S02 and the pharnaceutically
suitable salts thereof. Preference is given to conmpounds of the fornula I
in which the #&Hi ngs are: 15 R(1) and R(3) independently of one another

hyd§ ogen, methyl, gthyy, > methexy.g-et hoxy, F, O,
| 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 phenyi ring carrying them a naphthalene system;
A -5-, -S0- or -S02-

and the pharmaceutically suitable salts thereof.

Preference is given to compounds of the formula | in which the meanings are:
15 R(1)andR(3)
ihdependently of one ancther hydrogen, methyl, ethyl, methoxy, ethoxy, F, Cl,
'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 -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)
o 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) -Oq (CH2)-CF3 or '

30 -(SOw)(CHg)y-CF3;

R(1 2)and R(13)
lndependently of one another hydrogen, methyl or ethyl;.




'CN, .NR(10) R(11), -Op-(CH2)n-CF3 or -(SOMp-(CH2)n-CF3; R(10) and R(11)
.independently of one another hydrogen, nethyl, ethyl or -CH3-1EE3200620 M
zero, | or 2; n zero, 1, 2 or 3; p independently of one another zero or
- R(2) hydrogen, F, d, CN, alkyl having 1, 2, 3 or 4 carbon atons, nethoxy,
cycl oal'kyl having 3, 4, 5 or 6 carbon a#oms, 25 R(4) and R(5) independently
‘'of one anot her hydrogen, nethyl or ethyl; R(6), R(7), R(8) and R(9)

i ndependently of one another hydrogen, alkyl having 1, 2, 3 or 4 carbon
atons; met hoxy, ethoxy, F, G, CN, NR(12)R(13), -Og-(CH2)rCF3 or 30
-(SOw) t - (CH2) -CFS;ZGJFQ%’lQP"ghd R(13) independently of one another hydrogen,
met hyl or ethyhsq 44 June 2006 3 w zero, 1 or 2; rand u zero, 1, 2 or 3; (
and t independently of one another zero or 1; or R(6) and R(7) or R(7) and
“R(8) or R(8) and R(®®rotbgeohdr with the phenyl ring carrying thema

napht hal ene syst A-S-, -SO or -S02 10 and the pharmaceutically
suitabl e salt af'ﬁ(Tr eof .

5 - independentiy 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 -SO9-

' 10  and the pharmaceutically suitable saits thereof.

Particular preference is given to compounds of the formula |, in which the meanings
are: ' '
R(1}
16 hydrogen, methyl, ethyl, methoxy, ethoxy, F, Cl, NR{10}R(11),
 -Op~(CHp)n-CF3 or -(SOm)p~(CH2)n-CF3;
R(10) and R(11)
independently of one another hydrogen, methytl, ethyl or ~CH»-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)-CF 3 or -(SOw)t-(CH2)-CF3;
R(12) and R(13)
independently of one another hydrogen, methyl or ethyl;
w - zero, 1or2; | | o
30 - g, rtandu
' | | . independently of one another'zero or1,;
or




Particul ar preference is given to conpounds of the formula I, in which the

nmeanings are: R(1) 15 hydrogen, nethyl, ethyl, nethoxy, Ij ok’ d,
NR(10)R(11), op-(CH2)n-CF3 or -(SOM p- (CHZ)n CF3 R( 10) and &?21%

i ndependently of one anot her hydrogen, nmethyl, ethyl or -CH2-CF3; m zero,
| or 2; 20 n, p independently of one agother zero or 1; R(2) hydrogen, F,

d, nmethyl, cycloal kyl having 3, 4, 5 or 6 carbon atons, R(3), R(4) and

R(5) hydrogen R( 6), R(7), R(8) and R(9) 25 independently of one another

hydr og 6 NR(12) R(13), -Og-(CH2)r-CF3 or

- (SOw) ?T(( 2)u FRIK?! §§ Rﬁ%%@a’nﬁ%@éndently of one anot her hydrogen,

met hyl or et rlmethww@nﬁ)e phenyi 2ing cirying therh adphthdl R(Q%tgﬁp'él é(g; oneR(S) :
an or

June 2006 4 R( 6) and R(7) or

anothe zero
and R( t oge Heéo ol A 6Re phenyl ring carrying them a naphthal ene system
5

A-S, an§%e%‘harrﬁggetﬁﬂgfl§ DSBS ARS tharedf! ' ¥ Suitable salts thereof.

5
Very particular preference is given to compounds of the formula 1 in which the
meanings are:
R(1)
hydrogen, methyi, methoxy, ethoxy, Cl, NR(10)R(11), -O-CH»-CF3 or
' 10 ~(SOm)p-(CH2)n-CF3;
R{10) and R(11)
‘independently of one another hydrogen, methyl, ethyt or -CH9-CF3;
m zero, 1 or 2;
p - zeroor1,
15  R(2) hydrogen, F, Cl or methyi;
- 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 CHo-CFg or «(SOw)-(CHo),,-CF3;
w zero, 1 or 2;
tandu
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 -S0o-

and the pharmaceutically suitable salts thereof,

30 * In a second aspect, there is provided the use of a compound of formula | for
- producing a medicament for the treatment or prophylaxis of disorders caused

by ischemic states.




Very particular preference is given to conpounds of the formula | in which
the nmeanings are: R(1) hydrogen, nethyl, methoxy, ethoxy, {§ru, 4‘4%&0) R(11),
-O-CH2-CF3 or 10 (SOMp-(CH2)n-CF3; R(10) and R(11) |ndependen y of one
anot her hydrogen, nmethyl, ethyl or -CH2-CF3; mzero, 1 or 2; p zero or 1,
15 R(2) hydrogen, F, d or nethyl; R(3), R(4) and R(5) hydrogen; R(6),
R(7), R(8) and R(9) independently of ,one anot her hydrogen, nethyl; nethoxy,
ethoxy, F, d, -0- 20 CH2-CF3 or -(Sﬂﬂ/)t (CH2)u-CF3; w zero, 1 or 2; t and
u independently of one another zero or 1; or 25 R(6) and R(7) or R(7) and
or R(8z| and. R(9) together wth the phenyl ring carrying thema
napht hanemdhisg saspect, kergoiz pravided: thaauseof  icoahpoursiiof dormuteal tier
t her eof .. 0 ln a second as ﬁ&y there is I‘OVI ded the use of a conpound of
|

f or mul &P lr'gr'g Br icag éaﬁemaatme {f prepbviaxts of prsseydiaki s of
di sor desrQRHSSAd o?)én‘h%ﬁ}ﬁ@sc. states. 14 June 2006

In a fourth aspect, there is provided the use of a compound of formula | for

producing a medicament for the treatment or prophylaxis of angina pectoris.

In a fifth aspect, there is provided the use of a compound of formula | for
producing a medicament for the treatment or prophylaxis of ischemic states of the
heart.

In a sixth aspect, there is provided the use of a compound of formula | for
producing a medicament for the treatment or prophylaxis of ischemic states of the

peripheral and central nervous system and of stroke.

In a seventh aspect, there is provided the use of a compound of formula | for
producing a medicament for the treatment or prophylaxis of ischemic states of

peripheral organs and limbs.

In an eighth aspect, there is provided the use of a compound of formula | for
producing a medicament for the treatment of states of shock.

In a ninth aspect, there is provided the use of a compound of formula | for
producing a medicament for use during surgical operations and organ

transplantations.

In a tenth aspect, there is provided the use of a compound of formula | for
producing a medicament for the preservation and storage of transplants for

-surgical procedures.




4a In a third aspect, there is provided the use of a conpound of formula I
for producing a nedicanment for the treatnent of prophylaxﬁ&hﬂk gcardial
infarction and of arrhythmas. In a fourth aspect, there is provided the
use of a conmpound of formula I for producing a nedi canent for the
treatnment or prophylaxis of angina pectoris. In a fifth aspect, there is
provi ded the use of a conpound of fornula |I for producing a nedi canent for
the treatnment or prophylaxis of ischemc states of the heart. In a sixth
aspect, there is provided the use of 44 conpound of formula I for producing
a nedi canent for the treatnent or prophylaxis of ischemc states of the
peri pheral and central nervous system and of stroke. In a seventh aspect,

there is provided the use of a compound of forrmula | for_ producing a
medi car!%@[% P’SYS’%%@SP%%&\%F provided fhe | use of a8 comprsmd: o tfatraylaod for

o conadu o meifametior the RRERT bE RS 0 MRCR < SRl o, “of

st at es represbatia pﬁmaayeigébomg@@usé_here is provided the use of a conpound
of formula I for producing a nedicanent for use during surgical operations
and organ transplantations. In a tenth aspect, there is provided the use

f d.of f | f dyci di t,f th ti
and st 0 FUANGHR PR L iporovElaRoieaiiSe s ce daraRoUK) OF JAEMGIS0S Tab | n an-
el even t ' i orpyl a1 for
ot oduc PRTSE @ LGSRt R I HochinEnt < opfy BT B Usdiiiols B R
prol i f enetbbolismr epresents a prinmary or secondary cause.

In a thirteenth aspect, there is provided a medicament comprising an effective
amount of a compound of formula |.

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




In a twelfth aspect, there is provided the use of a conmpound of formula I

- for producing a nedicament for the treatnent or prophyl axys jgfc shggor der s

of lipid nmetabolism In a thirteenth aspect, there is providef a

medi canent conprising an effective anmount of a conmpound of fornmula I. The

- conmpounds of the formula | may with apggopriate substitution exist in
‘stereoisoneric forns. If the conpounds of the fornula I contain one or nore

_ centers of 14 June 2006 5 asymmetry, these nmay have, independently of one
~another, the S c?%:g ura%ion_or the R configuration. ossi bl e

Al |
st er eoi W??"yet. §s ?Yﬁré@@eRﬂ”d&i“§¥P§986r?é‘P§heraW& S ﬁPQ‘%&H"@ﬁO@P" theo or
mor e stRf@ﬁgﬁgﬂﬁgbh%ﬁ XbEBibleCstdr ﬁéﬁﬁ%ﬂs?%!%%n%ﬂ%%r#’b@&h&{ ﬁ%@éi}éﬁna” any

ratios, b o the invention. ntioners tor exae ong to
the 5 imiduesaf tvo crmaore sipueoésohterig foboshe gs ehaniivrmé @t and/ordidsi@seomers,
dextrorgtatory antipodes, .and.n e formof mxtures of the two

enant | oy THoSeIBRE TS the Berion. ThiAcSra RS PaeERRE LG NGual

st eeoi ingamich MtdhdtioBURPRINAIbbth SERVbESatdYy Ehé%'d?é}ﬁbfd?tﬁto?{/] aﬂtip@&é%t, ure by
conventional methods or, for exanple, by stereoselective synthesis. '|f
nobi | e andiing§erdorn efrmivieepoidbe ivo anaatipmessin variousatios oalnsthedomompasses

all 10 ri.c.for f the compounds_ of t ocmyla . .The,.designat ed
oyl PR o SR BlodiRim SRR B Prsarel TSRt b fasiORGHOR B Fhor

r el at esmixgura Hy eoRentibasal memieds ion oibﬁaﬁ%}% feosleicEle SPHtRESIEEF reacting
a conpound ot?rthe formula I'l 15 'g4 R5 A___e\a/eigg R7 |f PEAESI

, mobile hydrogen atoms are present, the present invention also encompasses all

. 10 tautomeric forms of the compounds of the formula 1.

The designated alkyl radicals may be straight-chain or branched. The invention further
relates to a process for preparing the compound I, which comprises reacting a
| compound of the formula |l
15

in which R(1) to R(9) 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 Il in which L is an alkoxy, preferably a
methoxy, group, a-phenoxy group, phenylthio, methyithio, 2-pyridyithio group, a
nitrogen heterocycle, preferably 1-imidazolyl, are advantageously obtained in a
manner known per se from the underlying carbonyi chlorides (formula ll, L = ClI), which

25 inturn can be prepared in a manner known per se from the underlying carboxylic acids
(formula II, L = OH), for example with thionyl chloride.

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

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




in which R(1) to R(9) and A have the stated neaning, and L is a | eaving
~group anenable to easy nucl eophilic substitution, with 9“4@555{%?0620 The
‘activated acid derivatives of the formula Il in which L is an al koxy,
preferably a nethoxy, group, a phenoxy group, phenylthio, nethylthio,
2-pyridylthio group, a nitrogen heter@cycle, preferably 1-im dazolyl, are
~advant ageously obtained in a manner known per se fromthe underlying

- carbonyl chlorides (formula Il, L = Cl), which 25 in turn can be prepared

in a nner known per se fromthe underlying carboxylic acids (formula It,
L= e REACARG BREaIF e dambirives osmuiad lus S sUehes 56 Byl QHteTs: | des

of the ; Clacub th | r; t acti vat ed
o Nef el kT SI00HAoy oy MRS oByL BT BRERang! IR Aot vat

14 JungnideRblided bEtheneehliaiing heameds it a@ehiManidesid fLof AUkiddZotytL =

OH), such as the nethyl esters of the formula Il wth L'= OCH3 b

L eat miRalATgRY8 SR, RGIEG. 1kt hadd SGTE962) ﬂgamT(eld@hgﬂrid%mlf{n&hnul all
b it h i 1.m 5. J-J0m X . ew.

o) & PO br L d BRTked o et 0B N by Pt Renl BT
o - CORAshcthvafdhs SFbATHEatils With BEFSEREGbbGIRHRYDRE Y ifh an ' ner!
sol vent, as we as actirvations o enzol € "acl ds Wt

di cycl GhEzydredethoctycarbdeyl jrb€Bylerre)amio]-1,1,3,3-tetramethyluronium

Cet ot PGHOOBAER PR Eoerslods B BRla fuhuloear RO GTR Simpestmle.
Sy npos pafitide£¢ 000, deditord BO Gifsli 4Rl B. Bindf@d, @s%oﬁn@elaenéﬁéémavt\[ g 85 %f’—e' den,

- 1991]. A nunber of 10 suitable nmethods for preparing act car boxylic
--aclll dewitable imestbods faripsepaningaetiviated aarboxyliti acid derivatiies ofithe iormivda dnced

- Organi m_ stk ’ di,t,i on hn W I &, S e 1985) 350,

ndl cag'f‘??&%{“r‘i‘ié%ﬁ'h\l-j\égﬁc e ORantt oot A1 Eyt Q&hﬁggﬁ%&% i c acid
deri vagoure, P983)hpade BHD indichtitg the Soakbditstatureakes place in a manner known
.per se_in a protic or aprotic polar but inert organic 15 solvent. Those

whi ch Reaetipn efae astivates carhoxyie acidedariviagve of thenWermulan withgusasidies
' 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
(I1, L = OMe) with guanidinomethanol, isopropanol or THF from 20°C to the boiling
point of these solvents. Most of the reactions of compounds Il 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
| phenyimethanesulfonyls. These are subjected to an inframolecular aryl-aryl coupling
as known in principle (see Chem. Rev. 95 (7), 2457 (1985) 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 mesytate or aryl

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




(11, L = Owe) w th guanidi nonet hanol, isopropanol or THE from 20C to the
boiling point of these solvents. I\/bst of the reactions of ;gepnoigags ||
‘with salt-free guanidine have advantageously been carried out i'n aprotic
inert solvents such as THF, di net hoxyet hane, di oxane. However, water can

al so be used as solvent in the reactlow,zo of I'l with guanldlne if a base
such as, for exanple, NaOH is enployed.” When L is C, it is advantageous to
add an acid scavenger, e g |n the form of excess guanldlne to bind the
hydrohal i ¢ aci d. Asse t he di hydr ot hi aphenant hr enecar boxylic acid
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t he benzt(z a?oild reaf%ant is also particularly &eferred to use
bi s( pi ngkibeoyentyetsiably ﬂié%@P?E?éurqsrbet‘e@eaHQo%mdL (1997), 38(22),
3841-3844. Fornula Ill describes such a starting material in which R(1) to

R(9) and A and L have the stated neaning, and X and Y are each a hal ogen or

an -0 S2CH3 or an -0 S2CR3. The preferred catalytic nmetal is palladium
particularly preferablrRg_inlitsrgonpl ex Pd(dppf)2. The reaction is carried
~out in a dipolar aproty ent, preferably DVF or DMA, at a tenperature
bet ween 0C and the b0|I gwpollat  of the sol vent, prﬁaerably at

t enperat ures between
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The derivatives of the general formula Il are preferably prepared from 3-mercapto-
, f_:‘:} benzoic acid derivatives or from 3-sulfinobenzoic acid derivatives of the formula 1V with
_ activated benzyl derivatives of the formula V:
15
R7
R3 A-H R6 R8 .
L
x ¥ R4R5 Re !
o)
R1 RO z Y
v \'/

| “In this case, Z is a leaving group amenable fo 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




R7 11l RL R2 RO R8 10 15 0 Il The derivatives of the general formula Il

are preferably prepared from 3-nercapto- benzoic acid deriyg lilﬁle oR" from
~ 3-sul finobenzoic acid derivatives of the formula IV with aciivated benzyl
derivatives of the formula V: RB R7 AAHR6, RBR5 -r R4--- Y ' RO RL R IV

Vin this case, Zis a |leaving group aﬁg]renabl e to easy nucleophilic
substitution, such as, for exanple, chlorine, brom ne, iodine, nesylate,
tosylate or trifluoronethanesul fonate. The derivatives IV and V are
reacted in a suitable solvent such as DVF, THE or 14 June 2006

acet oniacetandrile, yping anbase sughuas trigthylaminé pr BIPRA, ot a BiEeratare ketweaper at ur e

bet ween, a 1. 1l | .nt_.of the, solvent referagbly at a,
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bases and 4@e.able to bind acid to formsalts. Suitable acid addition
salts are salts of all pharnmacol ogically acceptable acids, for

5  Aroylguanidines | are generally weak bases and are able to bind acid to form salts.

~ Suitable acid addition salts are salts of all pharmacologically acceptable acids, for

example halides, especially hydrochiorides, lactates, sulfates, citrates, tartrates,
acetates, phosphates, methylsuifonates, p-toluenesulfonates.

. The compounds [ are substituted acylguanidines.

110
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
deficiendy. As a consequence of their pharmacological properties, the compounds are
butstandingly 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

- aconsequence 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




exanpl e halides, especially hydrochlorides, lactates, sulfates, citrates,
tartrates, acetates, phosphates, nethyl sulfonates, p-tolugmgé#%&ﬁ@ates.
"The conpounds | are substituted acyl guani di nes. 10 Conpare nown
conpounds, the conpounds of the invention are distinguished by
exceptionally high activity in inhibition of Nai'/Ht+t exchange. Just I|ike
-‘the known conpounds, they have no undesfred and di sadvant ageous salurific
properties but have very good antiarrhythm c properties as are inportant,
for exanple 15 for the treatnent of disorders occurring in association
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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 etc.) is also increased in cells which are readily amenable to
20 measurements, such as, for example, in erythrocytes, platelets or ieukocytes. 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 blood 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 'acknowtedged 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




accordance wth their protective effect against ischem a-induced danage,
the compounds are also suitable as nedicanments for the trgatgem, gf

" ischem as of the nervous system especially of the CNS, being swtabl e,
for exanple, for the treatnment of stroke or cerebral edema. In addition,
the conmpounds of the invention, of the 5 fornula |, are |likew se suitable

. for the treatment of types of shock sUbh as, for exarrpl e, of allergic,

cardi ogeni ¢, hypovol em ¢ and bacteri al shock. I'n additi on, the conpounds of
t he invention, of the fornmula 1, are distinguished by a strong inhibitory
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I |%d | evel s which are too high, so ‘called hyperlipoproteinem as,

essegondary hsperlipidermias ps CEUE for examplehia 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 abnormailities.

20  This protection of vessels against the syndrome of endothelial dysfunction makes
compounds of the formula | valuable medicaments for the prevention and treatmerit 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




30 devel opnent of arteriosclerotic vascular |esions, especially coronary
heart disease. The lowering of elevated serum |ipoproteingatherffgre has
~exceptional inportance for the prophylaxis and regression og
atherosclerotic | esions. Besides a reduction in total 14 June 2006 10 serum
cholesterol, it is particularly inportg?t to reduce the proportion of
~specific atherogenic lipid fractions this total cholesterol, especially

- the low density |ipoproteins (LDL) and the very | ow density |ipoproteins

(VLDL), because these lipid fractions represent an atherogenic risk
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medicaments for reducing elevated blood fipid fevels, 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. | |




‘Sai d conpounds are therefore advantageously used for producing a nedi canent
for 25 the treatnent of hyperchol esterolema; for produci qgjgmgrﬁgjﬁcament
“for the prevention of atherogenesis; for producing a nmedicanent for the
~ prevention and treatnment of atherosclerosis, for producing a nedi canent

~ .- for the prevention and treatnent of q'gsorders I nduced by el evat ed
me

~chol-esterol levels, for producing a I canent for the prevention and
treatment of disorders induced by endothelial dysfunction, for 30 producing
- a medi canent for_the prevention and treatnent of atherosclerosis-induced
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conbi nation with enhanced effect and reduced active Ingredi ent usage. 15
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medi cawegetablend/animakdilssueinas sunflower oil or fish liver oil.
15  For subcutaneous or intravenous administration, the active compounds are converted
| 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 normally dontains 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 {reated.




havi hg hypol i pidem c activity are clainmed. 20 Al so cl ained are t he
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forms such as tablets, coated tablets, two 10 pi ece capsul es, aqueous,

al coholic or oily sol uti ons. Exanpl es of inert carriers which can be used
ar e gubishobbblreviatignesi a, nmagnesi um car bonate, potassi um phosphat e,

- Jactose, glucose or starch, especially corn starch. Preparation can
:fnﬁu%over take place both as dry and as wet granul es. Exanples of suitable

oi l'y carriepgppp sol vemfsgpﬂ{@m ggﬁ{iﬁ@ e or animal oils such as sunflower

oil or fish liver oil. For subcut aneous or intravenous adm nistration,
the active Pbipounds ahdél-dmnﬁxbylaeetamide
‘DME 1 ,2—dimethoxyethahe
DMF N,N-dimethylformamide
15 EA ethyl acetate (EtOAC)
' eq. equivalent
MeOH methanol

Pd(dppf)o [1,1’-bis(diphenylphosphino)ferrocene]palladium(ll) 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 thionyi 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




~into a solution, suspension or enulsion, if desired with the substances
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anut dolioweg by St"’fﬁgpﬂiﬁpl eoaf hefThgyeactian mixtureavas Hwﬁﬁdwgﬂtd 200rmd ofibdage of
of - BamantEysdfifabofy drafodlfaiby BolbOud RaBos sl BRR A RE yhMroldie 56"
cormouwaszast,@dg%e% n%&?@ré?ﬁéwcﬁn%uéewb 4 ¥ %’E ferfelf&waﬁ% to be

treated sex, age, welght and in esponse o? the mammal
to be Ub@@th@@lan&%&ura@eaQﬂﬁ]ol@fdrﬂaeﬁp@iﬂcéﬁbr@verage the daily dose of a
conpound of the formula | for a patient weighing about 75 kg is at |east
0.001 ng/ kg, preferably 0.01 ng/kg, up to a maxi mum of 10 ngy/kg,

preferably up to a maxi num of 1 ng/kg, of bodywei ght. For acute epi sodes of
~ the disorder, for exanple immediately after suffering a nyocardial

infercStage 2) t BBrohm-5mesthosyearbboyl-4- hetilgsaraemeslifiaid acife hi gher and, in

particular, nore frequent, e.g. up to 4 single doses per day. EspeC|aIIy
oni.v. use, for exanple for an infarct patient in an intensive care unit,

up to 288 Y oPRlas St RBFL Hi8sQlel AYYA GatBPInP St TR°ES 8%olution of 337 mg
of methyl 4-bromo-5-chlorosulfonyl-2-methylbenzoate in 2 m! of DME was added
dropwise. During the dropwise addition, the solution became weakly acidic (pH = 5).
- 15 = The mixture was then étirred at 70°C for 2.5 h, allowed to cool 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.
3 20

Stag_e 3)  Methyl 4-bromo-5-(2-bromophenylmethanesulfonyl)-2-methylbenzoate

- 150 mg (0.51 mmol) of 2-bromo-5-methoxycarbonyl-4-methylbenzenesulfinic acid
25 (stage 2) were dissolved in 1.5 m! of DMF. To this were added 128 mg (0.51 mmot) of -
2-bromobenzyl bromide dissolved in 0.5 mi 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 mi 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. | - |




Li st of abbreviations: DI PEA diisopropylethylam ne DVA
N, N-di met hyl acet am de DME 1, 2-di met hoxyet hane DM N, N- di qetipd Jgpgmam de

- EA ethyl acetate (EtOAc) eq. equival ent MeCH net hanol Pd(dppf

[1,1" - bi s(di phenyl phosphi no) ferrocene] pal |l adiun(11) chloride/- methylene

- chloride conplex (1:1) RT room terrperiléure MP. nelting point THE
~tetrahydrofuran 25 Experinental part neral nethod for the synthesis of

di hydr ot hi aphenant hr enecar bonyl guani di nes Stage 1) Met hyl

4- br ono- 5- chl or osul f onyl - 2- net hyl benzoate 30 12 g of

4- br ono- 5- chl or osul f onyl - 2- net hyl benzoi ¢ acid (J. Med. Chem 1997, 40, 2017)
and 20 f Lon .o | under reflux with exclusion of

noi Stu#rgia?cgq,rd@b om{btﬁé}ﬁghég"’&%&d’tﬁﬂ%@w?ﬁgghl oride was renoved in vacuo in a
rotary evaporator, and 14 June 2006 14 the residue was taken up in about 50
m of dry toluene and again evaﬁgrat ed. The crude aci@ chloride was

di ssol ved i n B anhydr ous ene and, after @adition of 1.7 m of
MeOH, stirred a for 2 har o-R8. 7 m of MeOryuered hen added,
fol | oned by @

200 M of EA § and waghed wi th 100 mNf a saturated ayuéo

~solution. AftEr dryiAg over Na29M, the solvents were reppves

11.0 g of a pale yellow oil were obtained and were used
purification.

Product stage 2 ' _ Product stage 3

the following products were prepared analogously:

No.|Benzyl bromide : Product

1 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 1-Bromo-2-bromomethyl- (Methyl 4-bromo-5-(2-bromo-5-chloro-

4-chlorobenzene phenylmethanesulfonyl)-2-methylbenzoate

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

_ |4-fluorobenzene phenylmethanesulfonyl)-2-mefhylben2c)ate

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 phenyimethanesuifonyl)-2-methylbenzoate

-8 |1-Bromo-2-bromomethyl- |Methyl 4-bromo-5-(2-bromo-5-methoxy-
4-methoxybenzene phenylmethanesulfonyl)-2-methylbenzoate
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purified by preparative HPLC. 14 June 2006 15 In accordance with the

TR ARSI AN Goutd AIFoSohiRalh LRHE Brbgtr8auih: vere

from the corresponding methyl aromatic compounds by free-radical bromination with

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

methanesulfonyl chlorideftriethylamine followed by tetrabutylammonium bromide.

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

addition of 0.2 m! of DMF, filttered with suction through cartridges and washed with

acetonitrile/water = 9:1 (0.5 ml). 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 sfill 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-9, 10-dihydro-9-thiaphenanthrene-7-carboxylate

acetate and 9 mg (0.012 mmol) of Pd{dppf)> were infroduced 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 mi 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 sbdiu_m sulfate and evaporated in

25

vacuo. The crude product was purified by preparative HPLC.

in'accordance with the general reaction equation




Br- T RB RO Product stage 3 -No.Benzyl brom deProduct 21-Brono-2- Mt hyl

4- br ono- 5- ( 1- br ononapht hal en- 2- 14 June 2006

(br ononet hyl ) napht hal eneyl nmet hanesul f onyl ) - 2- et hyI benzoat e

32- Brono- 4- et hyl benzyl Met hyl 4- br ono- 5- ( 2- br ono- 4- net hyl -

br om dephenyl met hanesul f onyl ) - 2- met hyljgenzoat e 41

© - Broono- 2- brononet hyl - Met hyl 4- br onp- 5-('2- br ono- 5- chl or o-

4- chl or obenzenephenyl net hanesul f onyl ) - 2- met hyl benzoat e 52- Brono- 1

- br onmonet hyl - Met hyl 4- br onp- 5- ( 2- br onp- 4- f | uor o-

- 4-fl uorobenzenephenyl net hanesul f onyl ) - 2- met hyl benzoate 61

- Brono- 2- br onoret hyl - Met hyl 4- br ono- 5- ( 2-brono-6-fl uoro\-7

'3-fl uorobenzenephenyl net hanesul f onyl ) - 2- met hyl benzoat e (g Brono- 1

- br ononet hyl - hyl 4-brono-5-(2- brorm 4-chl oro-

4-chl or oben t hanesul f onyl ) - 2- net hyl benzoa®

- - Brono- 2- brono t hyl - 4-br ono- 5- ( 2- br ono- 5- rrethox

4- met hoxybenze \ ISn-‘e:l)rR&lesuI fonyl ) -2-ngt hyl benzoa

91- Br ono- 2- br onvnel =br onmo- 5- ( 2- br ono- 6- chlo

3- chl or obenzenephery Y I'f onyl ) - 2- met hyl benzoat e

102- Br ono- 1- br ononet hyl - 4- br onp- 5- ( 2- br ono- 3- net hyl -

3- et hyl benzenephenyl et haAeStkd onyl ) - 2- net hyl benzoat e R9

t hyl 4-brono- 5- (2- br onp- 5- et hyl -
4- rret hyl benzenephenyl met haresul f onyl ) - 2- met hyl benzoat e Thpge bep ﬁ

- . brom des enployed which could not be purchased were prepared eit from
it he correspoRdhcdgt stEgey3) aromati ¢ conpounds by free-r Pgbdiadt stygzm)natl on

S with

5
the following products were prepared analogously:

No.|Product

2 Methyl 2-methyl-5,5- dIOXO 5,6-dihydro-5- thlabenzo[c]phenanthrene 3-
carboxylate

3 [Methyl 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-9-thiaphenanthrene-
7-carboxylate

{ 5 [Methyl 3-ﬂuoro-6-methyl-9,9-di0x0-9,10-d_ihydro-9-thiaphénanthrene-7-
carboxylate




- precipitated solids were dried in a v

N- br onosucci ni mde or fromthe benzyl al cohols by reaction with agueous HBr
~or 5 nmethanesul fonyl chloride/triethylam ne followed by tetjughst ¥ggnmoni um
brom de. The crude products were stirred with acetonitrile/water = 9:1 (1
m ), possibly with the addition of 0.2 mM of DW, filtered with suction
t hrough cartridges and washed wth aﬁtonitrile/water =9:1 (0.5 mM). The
uum oven at 50C, and the purities
‘were >80% according to HPLC/ MS. The nother liquors were 10 purified by
preparative HPLC because they still contained a | arge proportion of
product._ Stage 4) Methyl
6- met Hyg - W%thl O eiéln%tr\gﬂg@-a dxy-opiR #%ﬁ'?@%lépﬁéh@ﬁﬁ%ﬂbﬁ 5 68 ny
(0.266 nmpl f bi s(pi nacol at o} d| oron, of pot assium
acet atje godrifoxyate0. 012 nmol ) of Pd(dppf)2 were introduced into 2{m of
DVA. To tlhis were added 112 ng (0.242 mol) of net hyl

Rl e s v e b S e L S e

pr ot ectlve,r -gabogykit@i ght . The reaction solution was filtered through
silicg ggl and washed with 20 ml of EA. The organi c phase was washed wth

wat er ?dwe‘ﬁﬁlt%gﬁ%%{b)&%ﬂﬁetrﬁﬁ prég ﬁ%‘ gammﬁw ggﬂl)&ym sul fate and

evaporat g he cr Wwas p preparatiye HPLC.

25 In achhéﬁgﬁmréhbrv.bhﬁbwgf@l reaction equation 14 June 2006 17 O Br B
RO Prgduqgt stage 3) 0 R7 _

9 |Methyl 1-chloro-6-methyl-9,9-dioxo-9,10-dihydro-9-thiaphenanthrene-

7-carboxyiate

10 iMethyl 4,6-dimethyl-9,9-dioxo-9,10-dihydro-8-thiaphenanthrene-7-

carboxylate

11 |Methyl 2,6»diméthy|-—9,9~diox0-—9,1 0-dihydro-9-thiaphenanthrene-7-

carboxylate

Stage 5)  Dihydrothiaphenanthrenecarbonylguanidines, general method

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

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




R8 the foll ow ng products were prepared anal ogously: R8 R7 Product stage 4)
R6 No. Product 2Methyl 2-methyl -5, 5-di oxo-5,6-d ihyd ro-5-tRhsijghenmgl ¢l phena
~nth rene-3- carboxyl ate 3Met hyl
3, 6-di nmet hyl - 9, 9-di oxo- 9, 10-di hydr o- 9-t hi aphenant hrene- 7- car boxyl ate
. 4Met hyl 2-ch|oro-6-nethy|-9,9-dioxo-91é0-dihydro-9-thiaphenanthrene-

- 7- car boxyl at e 5Met hyl
- 3-fluoro-6-nethyl -9, 9-di oxo-9, 10-di hydr o- 9-t hi aphenant hr ene- 7- car boxyl at e
14 June 2006 18 6Met hyl
1- f | uoRd-evaraighl| The, M%IM?&@SQQWEWM%GQ%Baﬁﬁf@&lﬁiﬁﬁkﬁ was immeshatelyxy| at e

7" car bBYYET Y BRI SHRLY, (ol e Ratpg Bk et MR o o o

phenanhb@l@ﬁ&niéfv@@tébg?ﬁdx@ﬁmlﬁi\fbt1%h‘ormzc acid as buffer). The resulting products
1-chl oro-6-neth di 0x0-9, 10- di hydr o- 9-t hi aphenant hr ene- 7-carboxyl ate

10|vet hwerelcmr@p{eétmwbma@ mq‘s&bﬁcﬂ Sjpn@@r%gr!mt SPERH A HAR SYHiERE- 7-
goxwﬂiﬁﬁe}#@%w&gaglefoouc} %th ;?os_lté\(e[ 't?lne'azp '8Hant hrene-7- car boxyl ate

Method A:
Column: MERCK LiChroCart 55-2
o - Packing: PuroSpher STAR RP18 |
7' 1 10 Flow rate: 0.75 ml/min
Temperature: 40 °C

Gradient:
Solvent A acetonitrile/water (80:10} + 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
175 |[5.0
425 |5.0
450 (950
5.00 [95.0
620 |sTOP
15
Method B:
Column: YMC J'Sphere ODS H80
20  Packing: 4 '

Flow rate: 1.0 mi/min




St age 5) Di hydrot hi aphenant hr enecar bonyl guani di nes, general nethod NHz O

" N---t\ NH2 R6 R8 R7 Product stage 4) Product stage 5) R8 Jase 78he( 0. 5
mol )- of potassiumtert.-butoxide were suspended in 2 m of dry DW. To
“this were added 50 ng (0.55 mml) of guani di ne hydrochl oride, and the
suspension 10 was stirred at RT with clusion of noisture for 30 mn. Then
0.1mvol of the methyl ester fromsta 4 dissolved in 1 m of DV was
added, and the m xture was stirred at 14 June 2006 19 RT overnight. The
precipitated salts were filtered off, and the filtrate was i nmedi ately
purified by IgneRaiABIey80FPLC (col um material Merck Supersphere RP18e,
'acetonitril%jlr St gradient wwth 0.1 %formc acid as buffer). The

resul ting products were characterized by anal ytical HPLC/ M5 on an Agil ent
series 1100 SohtermA Mass/whitee 0.0 ViEfucreaceddacidt with positive

i oni zati on. ge hod A: Col umm: NERCK Li ChroCart 55-2 Packing: PuroSpher
STAR RP18 1&OMESRE at e: @6LIOBIHE) i n Tenperature: 40 C Gadient: Sol vent A
acetonitrile/water (90:10) + 0.5%formc acid Solvent B acetonitril e/ water
(10890) + 0.5% fornic acid .

Time |Solv.B
[tmin] {[%]
0.00 }10.0
250 |95.0
3.30 |95.0
335 |10.0
3.60 |STOP

The title compounds of examples 1-11 were synthesized by the general method of

synthesizing dihydrothiaphenanthrenecarbonylguanidines:

10
Example 1: N-(6-Methyl-9,9-dioxo-9,10-dihydro-g—thiaphenanthrene-?-carbonyi)-
guanidinium formate '
G, .0
| HN S- o
H H :
HO™ O H,N : _
0O
MS (ES) : 330 (M+1)* retention time 2.384 min (220 nm, method A)

19

‘Example 2: N-(2-Methyl-5,5-dioxo-5,6-dihydro-5-thiabenzo[c]phenanthrene-3-
carbonyl)guanidinium formate - '




Time Solv. B[mn][% 0.0095.0 0.5095.0 1.755.0 4.255.0 4.5095.0 5.0095.0

. 6.20STCOP 15 Method B: Columm: YMC J' Sphere ODS H80 Packi ngj44uncoow rate:
1.0 M/mn 14 June 2006 20 Tenperature: 30 C Gadient: Solvent A /water +
'0.05% trifluoroacetic acid Solvent B acetonitrile 5 Tinme Solv. B [mn][%

|0.0010.0 2.5095.0 3.3095.0 o
0, .0
H HN}_H Y
Ho/g'o H,N }/-—</ \>—</ >
I N=
/ 7 N\

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

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

HN 's%
ool Y
/ \

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

Example 4: N-(2-Chloro-6-methyl-9,9-dioxo-9,10-dihydro-9-thiaphenanthrene-7-
carbonyl)guanidinium formate '

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 | |




3.3510.0 3. 60STOP The title conpounds of exanples 1-11 were synthesized by
~the general nethod of synthesizing 14 June 2006

di hydr ot hi aphenant hr enecar bonyl guani di nes: 10 15 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 H HO ~O H2N M5 (Bg) : 330 (Mrl)+ retention tine 2.384
"mn (220 nm nethod A) Exanple 2:

N- (2- Met hyl - 5, 5-di oxo-5, 6-di hydr o-5-t hi abenzo[ c] phenant hr ene- 3 '

car bonyl ) guani di ni um formate 14 June 2006 21 I\/SCgES) : 380 (Mt1l)+ retention
time 1.793 mn (220 nm nethod B) Exanple 3:

N- (3, 6-Di net hyl -9, 9- di oxo+9, 10- ol drig-9-thia
guanidiniumformatelvs(/)g 344 ( + erf i
met hod A) 10 Exanple 4o S0 H,
N- ( 2- Chl or 0- 6- net hyl - 9, 9- di oxo-9, #10- i nant hr ene- 7-

car bonyl )guanidiniumformate [0 -O 1 1)+ Retention t| me
2.390 min (220 nm nethod A) Exanple 5:

~ N (3-F|l uor.o- 6-net hyl - i 0x0-9, 10 di hydr 0- 9-t hi aphenant hr ene- 7-
car bonM% Egéhﬁggﬁ%ﬂﬂg r‘?g?rg'oih tig K2 Yomen 220 nm, method A)

nt hr ene- 7- car bonyl ) -
2.411 min (220 nm

5 Example 6: N-(1-Fluoro-6-methyl-9,9-dioxo-8,10-dihydro-9-thiaphenanthrene-7-
carbonyl)guanidinium formate

H HN H S= F
N

oo wl Y90
_ O

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
o 0, 0
ey - HN 5
H H
Kool
HO™ ~0 H,N
0
_ 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 '




HHO' "OO0O0O HN1. S=F 10 MS ES) : 348 (Mtl)+ retention tine 2.215 mn
(220 nm nethod A) Exanple 6: N-(1 -Fluoro-6-nethyl-9, 9-di ex95% doos

0- di hydr o- 9-t hi aphenant hrene- 7- car bonyl ) guani di ni um f ornmate HO M5 ( ES)
348 (Mtl)+ retention time 2.218 mn (220 nm nethod A) Example 7:
N- ( 3- Chl or 0- 6- net hyl - 9, 9-di oxo-9, 10- diﬁydr 0- 9-t hi aphenant hr ene- 7-
*carbonyl)guanidiniumformate H HO HN. "'u d 15 M5 (ES) : 364 (M+l)+
retention time 2.394 mn (220 nm nethod A) Beispiel 8: :
N ( 2- Met hoxy- 6- nmet hyl - 9, 9- di oxo- 9, 10- di hydr.o- 9-t hi aphenant hr ene- 7-
car bonyl ) guani di nium formate 14 June 2006 o3 MB (ES) : 360 (M+1l)+ retention
time 2.271 nin (220 nm pethodi) Eyanple 9,5
N- (1- Chl or o- 6- et hyl - 9, 94di oxo-9 [
car bonyl ) guani di ni um fgrirae QZNS \

henant hr ene- 7-

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

5 Example 9: N-(1-Chloro-6-methyl—9,Q—dioxo-g,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)
o o H H

N s—\
ool S
. O /_“ /_

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

Example 11: N-(2,6-Dimethyl-3,9-dioxo-8,10-dihydro-9-thiaphenanthrene-7-carbonyl)-

guanidinium formate




HNH N HO ~O H2N M5 (ES) : 364 (Mtl)+ retention time 2.358 mn (220 nm
met hod A) 10 Exanpl e 10: : 14 June 2006

N- (4, 6-Di net 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) : 344 (Mtrl)+ retention tine 2.302 mn (220 nm
met hod A) 15 Exanple 11: 4

- N-(2,6-D net hyl -9, 9-di oxo-9, 10-di hydr g 9-t hi aphenant hr ene- 7- car bonyl ) -
guani di nium formate 14 June 2006 24 O, p M5 (ES) : 344 (M+l)+ retention
time 2.671 min (220 nm nethod A) 14 June 2006 25 Jansen NHE i nhi bition
method The NHE-1 inhibition IC50 [nM was @et,,éfr)m' ned as follows: FLIPR
assay for determ ning NH 1 inHN |tLqrs by sy enent of the recovery in
pH 5 in transfected c (/Lbl i nes ‘ e\l NHE- 1 The assay is
carried out in an FLIP A \-.. wi th bl ack-
wal | ed 96-well mcrotiter até’s V\Ab chea k he transfected cell

| i nes expressing the vari ous NHE sdbtypes (the parental cell |ine LAP-1
[obtai ned from Prof. 10 Pouyssegur, N c&] shows no endogenous NHE activity
as a result of nutagenesis and subsequent selection) are the precedi ng day
at a density of -25 000 cells/well. [The growh nmediumfor the transfected

cells Msaesp: SMfmiﬂﬂ're%t onStﬁﬁé@sﬂ min (220 nm, method A)




additionally contains (418 as selection antibiotic in order to ensure the
presence of the transfected sequences.] 15 The actual assayysdearghg W th
the renoval of the growth nedium and addition of 100 | of |oading buffer
per well (5 pM BCECF-AM [2', 7' -bi s(carboxyet hyl)-5-(and-6) - :

. .car boxyf |l uorescei n, acetoxynet hyl est%] in 20 MM NH4Cl, 115 nM choline
 chlorides, 1 mMMd2, 1 nmMCaCl2, 5 MM KC, 20 mM HEPES, 5 nmM gl ucose; pH
7.4 20 [adjusted with KOH ). The cells are then incubated at 37C for 20

m nutes. Thi inc_gbation | eads to | oading of the cells with the

f1 uor edREAN 'ﬁvg inpgdienimetiosscence intensity depends on pH, and with
NH4CI | | kes I W | 4 The nonfl uorescent dye
pr_ecur!@%%ﬁﬁmtﬂag,legb [és g&n@éﬁ@@%@-éﬁg%ggl e. The actual dye BCECF
I s not nmenbrane-perneable but is |iberated inside cells by 25 esterases.]
After this incubation for 20 mnutes, the |oading buffer which contains
NHACI BHIPR assay fBcEetermining Nipdvishitipraayg maaguréement of thegecovesy 8ept; washer
(Tecan Col unbus) w.th in each case 400 pl of washing buffer (133.8 nM
chdl i nia teanstested sell ings whigkcgxprgss humandlikytl 2, 1. 25 v cad 2, 0.97 niv
K2HPO4, 0.23 mM KH2PO4, 5 mM HEPES, 5 mM gl ucose; pH 7.4 [adjusted with
KOH]). The residual volunme remaining in 14 June 2006 26 the wells is 90 pl
(50- 12Bhghspmsisidardgd olrhinsamBk iR (flusdrepcant imugingtgiatel reade BUEEFIALK- and

- results, a conse nce, of the renpval of the exterpal NH4' ions, in
{ her acuiT sweldnbitenpiets vt claar dages. B fanshiad Colines PN o
int ra%b'd{ﬂri@bsw s\ﬁbgﬂbg%"ﬂ?neaﬁ‘é’re ['cell @lhémm@ﬂ?miﬁéa%mmﬁal of the

- extracel lular NH4" an t he" subsequent i nstarit aneous passage of the NH3
-+t HilougRowysséget, INicejrghoswseno ehdogesdintHbir adtivity asesdsul df midageresis andg

R e Bl RSO O
- - [The growth medium for the transfected cells (Iscove +10% fetal 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 uM BCECF-AM [2°,7*-bis(carboxyethyl)-5-(and-6})-
carboxyfluorescein, acetoxymethyl ester] in 20 mM NH4Cl, 115 mM choline chlorides,
1 mM MgClp, 1 mM CaClp, 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 NH4Cl which makes the cells slightly alkaline.

~ [The nonflucrescent dye precursor BCECF-AM is, as ester, membrane~pefmeabie.
The actual dye BCECF is not membrane—pérmeable but is liberated inside cells by

o5 esterases.]

After this incubatiron 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 g of washing buffer (133.8 mM choline chlorides, 4.7 mM KClI,
30  1.25 mM MgClg, 1.25 mM CaCly, 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




10 It is inportant at this point that the washing buffer is sodiumfree (<1
~m\V) because extracellular sodiumions would |ead to an i Nng4apLaPRBUS
recovery of the pH through the activity of the cloned NHE isoforns. It is
| i kewi se inportant for all the buffers used (loading buffer, washing
buffer, recovery 15 buffer) not to COofY ain any HCO3 ions, because the
“presence of bicarbonate would | ead to activation of interfering

bi car bonat e- dependent pH regulatory systens present in the parental LAP-1
cel | pl ate the acidified ce to
20 m nGB%@’eliﬁﬂ% o 53 s e EH)S W@%!Hggét%t@%vqsr@eﬁtqepézcﬁﬁt( £

FLI PR, intracellular f]| uor e cent +Light

navel oo EE P EaHMEEE e IS Bimave st the SXErhE i o in Lrpdgfiar

~ par anet fcﬁﬂgéti%ﬁe(r Hﬁ_ﬁ)\ﬁ% I%J'l um nation tinme and aperture of the CCD canera

|ncorpora are chosen so that the average fluorescence

 357mhe Sioa e seuultioR TR B KRR S R ke Grtl BRR%ei ng 1 aken

by the c ra ver upder software control . After ten seconds, the
¢ bcBuergmoval e, rﬁaeiﬁt'@ K 7 87 Ihe Sihsequeny Msiantareans pASsagedcover y
“buf fer (1338nt\/|NaC| 7n1v| KCl, 1.25 mM Mgd 2, 1.25 m\ CaCl2, 0.97 nM

K2HPO4 the NIt thwwtztb@:tceﬂlmemh@ae Jheavashing proceseresults inti yreneaismg pH 7. 4

i s e eBowics S ABR Raties b bt inkageTd or SuRTGHEon Tets ey iendralr o

r.ecovelgadidf dir dédith ifSit pEERds oMY érfo ative controls (0% NHE activity)
receive washing buffer. Recovery buffer with twice the concentration of

R | est substance is added to all the other wells. Measurenent in the FLIPR

i ¢ RS ReBlb AdnSERERE e Wasio BYBEL A Jaadprpa i M euBEl e e
act i vi tekﬁécél@ﬂar%dhﬁu%ﬁ@dro&ld@@haﬂsenqraﬁteﬁmﬁe@txvsqec@wty of (pHEPSugh

“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 HCO3" ions, because the presence of bicarbonate would
lead to activation of interfering bicarbonate-dependent pHj reguiatory systems present

in the parental LAP-1 cell line.

o 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 Iaser,_ 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 ﬂuerescence 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 ui of recovery buffer {133.8 mM NaCl, 4.7 mM
KCl, 1.25 mM MgCly, 1.25 mM CaCly, 0.97 mM KoHPO4, 0.23 mM KHoPOg4, 10 mM




the 1C50 values for the substances. Since the progress of pH recovery is

~not linear throughout the experinent, but falls at the end4oud®ok0
decreasing NHE activity at higher pH values, it is inportant to sel ect
for evaluation of the measurenent the part in which the increase in

- fluorescence of the positive controlssks linear. 15 Exanpl eNHE-1 inhibition
“1C50 [nM 115.6 224.2 38.6 410.8 515. 8 616.5 711.7 810.2 913.9 1067.7

©1119.5 WD 03/ 066620 28 Patent clains 1. A

di hydr ot hj henant hr enecar bonyl guani di ne of the fornul | R4 R5 H2ZN R3\
A__Y_ R@Eﬁ’ﬁﬁ.,@m IysesepH 7.4 i/acﬁ']usted with NaOH]) by means of the 96-well pipettor

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) receive washing buffer. Recovery
buffer with twice the concentration 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 {Csq values for the substances. Since the progress of pH; 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 1C50 [nM]

15.6
24.2
8.6
10.8
15.6
16.5
1.7
10.2
13.9
67.7
10.5
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Bé,dDéggZEPOS/ 00653 14 June 2006 in which the neanings are:pcREBNOEE53
(3) "1'ndependent|y of one another hydrogen, alkyl having 1,143une»dl 4

carbon atons, al koxy having 1, 2, 3 or 4 carbon atons, F, d, 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 anotherghydrogen, alkyl having 1, 2, 3 or 4
“‘carbon atons or -(CH2)n-(CF2)x-CF3; mZero, lor2; 15 n zero, 1, 2, 3, 4, 5
or 6; x and p independently of one another zero or 1; R(2) hydrogen, F,
a, Br,.l, CN,. alkyl having 1, 2, 3 or 4 carbon atons, methoxy, cycl oal kyl
havi ng PRte Claimss "7 or '8 carbon atons, 20 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) independently of one another hydrogen, al kyl having 1, 2, 3
or 4 cdr Botihpdrotiiaphexiantixnenbaaibogylyuadidirse of thé foemblanl atons, F, d, Br, |,
- CN, NR(12)R(13), 25 Og-(CH2)r(CF2)s-CF3 or -(SOwt-(CH2)u-(CF2)v-CF3;
R(12) and R(13) independently of one another hydrogen, alkyl having 1, 2, 3

or 4 carbon atons; 14 June 2006 R4 g5
H,N R3 A R6
=N
H,N Q rR7 !
: O
5 R1  R2R9 RS

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, Cl, Br, [, CN, NR{10)R(11),
10 —Op-(CHz)n—(CFz)X-CFg of «{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 -(CHg)n-(CF2)y-CF3;

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

indépendently of one another zero or 1;
R(2) hydrogen, F, Cl, Br, |, 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 anothef hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms;
alkoxy having 1, 2, 3 or 4 carbon atoms, F, Cl, Br, I, CN, NR(12)R(13),
25 - -Og-(CH2)-(CF2)s-CF3 or -(SOw)t-(CHz)u—(CFZ)V-CF_g,; .
R{12) and R(13) _ _
~ independently of one another hydrogen, alkyl having 1, 2, 3 or 4

carbon atoms;




29 wzero, 1 or 2; r and u zero, 1, 2, 3, 4, 5o0or 6, q, s, t and v

- independently of one another zero or 1; or R(6) and R(7) ¢4 rRecHoognd R(8)

~or R(8) and R(9) together with the phenyl ring carrying them a napht hal ene
systemm A -S-, -SO or -S02 10 and the pharmaceutically suitable salts
~thereof. 2. A conpound of the fornula % as clainmed in claim1, in which the
“meanings are: R(1) and R(3) independé2 tly of one another hydrogen, nethyl,
-~ ethyl, nethoxy, ethoxy, F, d, 15 CN, NR(10)R(11), -Op-(CH2)n-CF3
or-(SOmp-(CH2)n-CF3; R(10) and R(11) independently of one anot her
hydrogen, nevhyl, MWyl &rd;-CH2-CF3;" mzero, 1 or 2; n zero, 1, 2 or 3; 20
p independenf,é}{d%f one another zero or 1; R(2) hydrogen, F, d, ON, alkyl
having 1, 2, or 4 carbon atoms, nethoxy, cycloalkyl having 3, 4, 5 or 6
carbon atons, R(4)zemd1Re53, 4,/dep@ndent|ly of one anot her hydrogen, nethyl
or ethyl; 25 R(t6 .. R(7), R(8) and R(9) independently of one another

hydr ogen, al Ry$: Yg 1, 2, 3 or 4 carbon atons; nethoxy; ethoxy, F, O,

ON,5NR(12) R(13) . - fHdepbhBertlycr dHe afothid Ferbdid;u- CF3,
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-, -50- or -809-

© 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-(CHz)n-CFg;
R(10) and R(11) _
independently of one another hydrogen, methyl, ethyl or -CHo-CFs3;

m zero, 1 or 2;
n zero, 1,2 or 3;
20 D 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,
R(4) and R(5}
. ~ independently of one another hydrogen, methyl 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-(CHz),—-CF3 or
-(SOw)-(CH2)y-CF3;
~ R(12) and R{13)

30 | independently of one another hydrogen, methyl or ethyl;
' w - zero,1or2; T

randu




R(12) and R(13) 30 independently of one another hydrogen, nethyl or ethyl;
.wzero, 1 or 2; rand u 14 June 2006 30 zero, 1, 2 or 3; q129ghd2006

i ndependent|ly 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 naphthal ene
system A -S-, -SO or -S02 and them%par maceutically suitable salts

“thereof. 10 3. A conpound of the for as claimed in clains 1 or 2, in
whi ch the meanings are: R(1) 15 hydrogen, nethyl, ethyl, methoxy, ethoxy,
F, d, NR(10)R(11), -0p:(CH2)n-CF3 or -(SOm p- (CHZ)n CF3 R(10) and R(11)

L mdependently of 0RCaleIRES: hydrogen, methyl, ethyl or -CH2-CF3; m zero,

1 or 2; n, qéﬁgleﬁoendently of one another zero or 1; R(2) hydrogen, F, O,
met hyI, cycl oa having 3, 4, 5 or 6 carbon atonms, R(3), R(4) and R(5)

20 hydrogen; R( 6) ;ndﬁbémderﬂ(@fmmlaﬂtﬁéarzertbame‘hdent I y of one anot her
hydr og%p, met hyl ; met hoxy, ethoxy, F, O,
5 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-, -§0- or -809-

and the pharmaceutically suitable salts thereof.

.7 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, Cl, NR(10)R(11),
-Op-(CH2)n-CF3 or (SOm)p-(CH2)n-CF3;
R(10) and R(11)
15 7 independently of one another hydrogen, methyl, ethyl or ~-CHo-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), -Og-(CH2)-CF3 or ~(SOwt-(CH2)y-CF3; '
R(12) and R(13) .
| _ 25‘ independently of one another hydrogen, methyl or ethyl;
w zero, 1 or 2;
g,r,tandu
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-, -SO- or -S0O9-




NR(12) R(13), -Og-(CH2)r-CF3 or -(SOWt-(CH2)u CF3; R(12) and R(13) 25
~independently of one another hydrogen, nethyl or ethyl; wi3gug20060r 2; d,
r, t and u 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 napht hal ene system -5-, -SO or -S@4 14 June 2006 31 and the
pharmaceutically suitable salts thereof. 4. A corrpound of the fornula | as
claimed in claims 1 to 3, in which the neanings are:  R(1) 5 hydrogen,

”?ts%pr@%%é&%%g%y%%“g% %'?é%em?e%_llzycg? g:le anot her hydrogen,

nmet hyl , et hyl or -CHZ CF3; mzero, 1 or 2; 10 p zero or 1; R(2) hydrogen,
F, d-or neth and R(5) hydrogen R(6), R((7), R(8) and R(9)
15 i ndépheRdN Pyn%fo @\eefoaﬁ%sﬁar{@s Hommed irclaims hyo 3, Mavhish he sreanings are: g |

- 0- CH%{(q:I)?S or -(SOnk-(CH2)u-CF3; w zero, 1 or 2;

5 hydrogen, methyl, methoxy, ethoxy, Cl, NR(10)R(11)}, -O-CH»-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 or2; |
10 . p zero or 1;
R(2)} hydrogen, F, Cl or methyl;
R(3), R(4) and R(b)
hydrogen,;
R(6), R(7), R(8) and R(9)
15 independently of one another hydrogen, methyl; methoxy, ethoxy, F, Ci, -O-
" CHy-CF3 or (SO )t-(CHo)y-CF3; |
w zero, 1 or 2;
tand u
, 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 pheny! ring carrying them a naphthalene system;
A -S09- | '
_ and the pharmaceutically suitable salts thereof.
25
5. The use of a compound | as claimed in claim 1 for producing a medlcament

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




t and u 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 caqayh&g%kgen1a
napht hal ene system A -S02 and the pharnaceutically suitable salts
thereof. 25 5. The use of a compound | as clainmed in claim21 for producing
a nedi canent for the treatnment or prophylaxis of disorders caused by
ischem c states. 14 June 2006 32 6. The use of a conmpound | as clained in
claim1 for producing a nedicanent for the treatnment or prophyl axis of
nyocardi al infarction and of arrhythig2as. 7. The use of a conpound | as
claimed in claiml for producing a nmedicanent for the treatnent or
prophyl axi s of angina pectoris. 8. The use of a conpound | as clained in

claim g f ' [ : r Rk | axl.s of
schomes opAPETEE boppBuAE ] S gERled R ganil fF BadTEHo, SimBleRRE RS, 1
cl ai m the treapmentariprgplaylaxidiof amyodardial infarbtor aadiofeRthytimsophyl axi s of
i schem c states of the peripheral and central nervous system and of

stroke. 10. The use of a conpound | as clained in claiml for producing a

et pndr i1° SFG.o1 EalbBETT 2 Jainfieb el Tof braehiiie dtBefentiny |
cl ai m thé treanesturipraplayiaxdiof aRBHa pédtorid.he treatment of states of shock.

12. The use of a compound | as cClained in claiml1l for producing a
medi cament for use during surgical operations and organ transpl antations.

13. Th e of conmpound,l as claiped.in claiml for producing a
medi caﬁeﬂﬁe yse ot a corFHpound | as clalmecﬁE claim 1 for produc?ng g medlcam%nt for

the treatment or prophylaxis of ischemic states of the heart.

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 peripheral and central
nervous system and of stroke.

10.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.

11.The use of a compound | as claimed in claim 1 for producing a medicament for
the treatment of states of shock.

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

use during surgical operations and organ transplantations.

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

the preservation and storage of transplants for surgical procedures.




the preservation and storage of transplants for surgical procedures. 14
June 2006 33 14. The use of a conpound | as clained in claii@iné oos
produci ng a nedi canent for the treatnment of disorders in which cel
proliferation represents a primary or secondary cause. 15. The use of a
conpound | as claimed in claiml for producing a nmedicanent for the
treatnment or prophylaxis of disorders of |ipid netabolism 16. A nedi canent
conprising an effective anount of a conpound | as clained in one or nore
of clainms 1 to 4. ' 33

14. The use of a compound | as claimed in claim 1 for producing a medicament for
the treatment of disorders in which cell proliferation represents a primary or

secondary cause.

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

the treatment or prophylaxis of disorders of lipid metabolism.

16. A medicament comprising an effective amount of a compound | as claimed in

ohe or more of claims 1 to 4.




