Title: SUBSTI TUTED 2- ANl LI NO- BENZI M DALOLES AND THE USE THERECF AS

NHE- | NHI BI TORS [err] Abstract: The invention rel atgeg,LOgppeci f ic
conmpoundw®b2fasieel a 7 in addition to the use thereof forp TPEP Y5588 @
medi cament for treating illnesses which can be influenced by inhibrtrng the

Na+/ H+ exchanges. 6 June 2005 WD 02/46169 PCT/ EPO1/ 13586,¢,ﬁS,UBSTI TUTED
2- ANI LI NSWEENIT N BEZAREL INMDBENEZII RIDSECASES\NAED TNHIBIUKIRASINbBIET i t ut ed

benzi mdﬁ\fkﬂb‘f’? grocesses for their preparation, their use as 5

medi canen (Rﬁ medi caments conprising them The invention relates to
substltuted ben2|mdazoles of the formulal RO RB R2 4-5 R3 2 RL N6 R7 |
R4 [ i HH 10 in which: Rl and R5 independently of one anot her
are F, @Ub%ﬁuteﬂ Jbesgimigprgies.migeerses teotheirgyepasation, their use as

5 medicaments, and medicaments comprising them

The invention relates to substituted benzimidazoles of the formula |

f R9 RS
4 5
R3 R1 r? ~R7
Pl
R4 T 1 "{ R6.
R5 H
10 | in which:
- Rtfand RS
' mdependently of one another are F, CI Br, 1, CN, alkyl having 1 to 4 carbon
atoms,
which is unsubstituted or partially or completely substituted by
15 _ fluorine,
or
R1 and R5
are cycloalkyl having 3 to 7 carbon atoms, _
which is unsubstituted or partially or complietely subs_titu‘ted by
20 - s fluotine, |
or
R1and RS
are OH, O-alkyl having 1 to 4 carbon atoms,
which is unsubstituted or partially or completely substituted by
25 ' fluorine, ‘
or |
R1 and RS

are OCOR10, NR11R12, COR13, COOH, COOR14, CONR11R12, O)-
SOmRI5, | |



atons, which is unsubstitut‘ed or partially or conpletely substituted by 15
fluorine, or Rl and R5 are cyeloal kyl having 3 to 7 carbogsﬁ{n V\/m ch S
u

unsubstituted or partially or conpleteby substituted by 2 or| ne

Rl and R5 are OH, O-alkyl having 1 to 4 carbon atons, which is
unsubstituted or partially or conpletely substituted by 25 fl|uorine, or
RI and R5 are rOCORLGs zedRLE 1R12, COR13, COON, COORL4, CONR::-R12, -(O)n-
SOnR15, 6 Jun 2005 2.n ero or 1; mis zero, 1 or 2; or Al and R5 5
are O phenyl, Rhi ch™S € iL?B ituted or substituted by 1 - 3 substituents
sel ectedor fromthe group consisting of F, d, Br, |, alkyl having 1 to 4
car bon om; OH, O-alkyl having 1 to 4 carbon atoms, NRL6R17, CN or
(Cl-C4)-|§ I@{Ffjﬁﬁfonyl 10 which is unsubstituted or partlally or whol l'y -
fluog nated, Jid& ﬂ@h 17 are Hor alkyl having 1 to 4 carbon atons, where

the al kyl groups are unsubstituted or partially
: which is unsubstituted or substituted by 1 - 3 substituents selected

from the group consisting of F, Cl, Br, I, alkyl having 1 to 4 carbon
atoms, OH, O-alky! having 1 to 4 carbon atoms, NR16R17, CN or
(C1-C4)-alkylsulfonyl,
10 ‘ which is unsubstituted or partially or wholly fluorinated,
R16 and R17
are H or alkyl having 1 to 4 carbon atoms,
where the alkyl groups are unsubstituted or partially
or wholly fluorinated, |
- 15 R10  is H or alkyl having 1 to 4 carbon atoms,
| which is unsubstituted or partially or completely substituted
_ by fluorine,
R11 and R12 '
| independently of one another are H, alkyl having 1 to 4 carbon
20 atoms, which may be partially or compietely fluorinated and any
desired CHo group may be replacéd by O or NR18
or R11 and R12
together are a 5-, 6- or 7-membered ring; .
' orFH 1 and R12
25 are COR19 or 802R20

R18, R19 and R20
' mdependent{y of one another are H or alkyl having 1to 4
carbon atoms,
which is unsubstituted or partiaily or completely
30 ‘ e substituted by fluorine;
| R13 and R14
are alkyl having 1 to 4 carbon atoms,




or wholly fluorinated, 15 R10 is H or alkyl having 1 to 4 carbon atoms,

whi ch is unsubstitut ed or partially or conpletely substitu RI | uori ne,
R11 and R12 independently of one another are H, alkyl having re to car bon
20 atons, which may be partlally or conpletely fluorinated and any desired
CH2 group may be repl aced or NR18 or R11 and R12 togethek. are .a 5-,

6- or 7-nenbered ring; . Crﬁslur@ué’ﬁﬂtuﬁﬁfbo'?@@a@ oCFaDpletelgoaRIted R 8,
R19 and R20 independent|y nofy @Rgeanother are Hor alkyl having 1 to 4
carbon atons, which is unsubstituted or partially or conpletely .30
substi t ut ed b)FH$UOI’I ne; R13 and R14 are al kyI having 1 to 4 carbon atorms,

Substituted by 1 ol Pl ORI ARG Plg BB g ng T ?E)elélycaraﬁnl .
olly

atoms 5 where the al kyl @hewpsheakylgoups kid uﬁﬁ&bsﬂfut@@& bahatly g
fluorinated, -or R15 is OH or NR21 R22; ~ R21 and R22 10 independently of

one another are H or al kyl""hﬁﬂle@”’lat?Q 4 carbon atonms, which is
unsubstituted gr partially or conpletely substituted

R15  is OH or NR21R22;
R21 and R22
10 independently of one another are H or alkyl having 1 to 4
carbon atoms,
which is unsubstituted or partially or compietely substituted
by fluarine, in which any desired CH, group can be replaced
| by O or NR23;
15 R23
is H or alkyl having 1 to 4 carbon atoms,
which is unsubstituted or partially or
completely substituted by fluorine;
. or .
20 - R21 and R22
together form a 5-, 6- or 7-membered ring;
‘but R1 and R5 must not simultaneously be Cl or CHg;
R2, R3 and R4
are=H or one of the radicals R2, R3 or R4 may be F;
25 A6, R7;R8 and R9 |
independently of one another are H, F, CI, Br, 1, CN, alkyl or O-alkyl having 1
o 4 carbon atoms, _
which are unsubstltuted or wholly or completely substltuted by
ﬂuonne
30 orR6, R7, R8 and R9
are cycloalkyl having 3 to 7 carbon atoms, . )
which is unsubstituted or wholly or completely substituted by fluorine,
or R6, R7, R8 and R9



by fluorine, in which any desired CH2 group can be replaced by 0 or NR23;
15 RR3 is Hor alkyl having 1 to 4 carbon atons, mhlch S dpsugﬁhétuted or
partially or conpletely substituted by quorine; or i

together forma 5-, 6- or 7- nenbered ring; but Rl and R5 must not

si mul taneousl y b R3 and R4 are -4i or one of-the radicals
R2, R3 or %H"g@&)% ‘PQ'GNRﬁ? 6R8 and RO I ndependent ly~of one anot her
are H, F, CI @4 I, CN, alkyl or o al kyl having 1 to 4 carbon atons,

whi ch are unsubstltut ed or wholly or conpletely substituted by fluorine,
30 or R6, R7, R8 ani Roraileyl bguingdl eyt cadvonrejodist o 7 car bon atoms \/\hl chis-

unsubstl {uteg o W hich 20 SO o D0 S8 el Bl ST by g 1

havilgg 1 to 4%@@1\[%&60%‘ whi ch is unsubstituted or wholly or-.conpletely
substituted by fl UO[’I(% R25 and R26 |ndependently of one another are H .
or alkyl having 1 t#® p@ﬁﬁ%’éﬁ\/ ofgnghanothipy ate i oratietibaving ut tedt earbanol |y or

conpl etely substitupgghdy fluorine, 10 or

which is unsubstituted or wholly or completely substituted by
fluorine,
10 or
) R25 and R26
are COR27;
or R25 and R26, - ,
together with the nitrogen atom to which they are bon_ded,

15 form a 5-, 6- or 7-membered ring, in which any desired CHo

group can be replaced by O or NR18;
R27
is H or alkyl having 1 to 4 carbon atoms,’
' which is unsubstituted or wholly or complete‘!y
- 20 : . substituted by fluorine,

and their pharmaceutically tolerable salts or trifluoroacetates.

“Preferred compounds of the formula I are those in which:
_ R1 and R5...- _
25 -+independently of one another aré F, Cl, Br, CN, alkyl having 1 to 4 carbon
| .ato_ms, CF3, CHgCFg, CFaCF3, cycloalkyl having 3 to 7 carbon atoms, O~'
alkyl having 1 to 4 carbon atoms, OH, OCF3, OCH2CF3, OCFoCF3,
OCOR10, NR11R12, COR13, COOH, COOR14, CONR1 1R12, -Opy-
SO2R15 or O-phenyl;

- 30 ' m  iszeroor1;

R10 ‘
is H, alkyt having 1 to 4 carbon atoms, CF3, CHoCF3 or CFoCFg,




R25 and R26 are COR27; or R25 and R26, together with the nitrogen atomto
whi ch they are bonded, 15 forma 5-, 6- or 7-nenbered rin%Uuh€ &ﬁéch-any
desired CH2 group can be replaced by & or NR18; R27 is H or % having 1
to 4 carbon atons, which is unsubstituted or wholly or conpletely 20
substituted by fluorine, and their pharmaceutically tol erable.salts or
trlfluoroacetdqggamﬁﬂkﬁerred conpounds of the fornmula | are those in

glhllqc/lh hg\jl-l ﬁgletSo 4 car% ?gﬁgﬁéé’ggfhe&%‘;@g%ﬁﬁée@éﬁ 1cyc'ﬁ%)a};{fof?g}l haV| ng 3

to 7 carbon atons, @iomISk@Fsh@irﬁgﬁdf;;lGF@Ol:ymrmm aaly ssire @G H Lgilodip iBY2CF3,
OCF2CF3, (OCOR10, NR11 R12, COOR14, CONR11 R12,” “Om SO02R15 or
O phenyl: 30 mis z&egeplaced bYF@@f N*?ﬂ&-la"‘éwfe R angl 8120togettmrmm at ons;

CF3, 2CF3 or CF2 rﬁ%? 1 e tI of one
anotﬁcfe:lr_| are H, al k?ﬁﬁﬁg\ﬁlfoggﬁfat%o @\gtyt%r% @?gﬁﬁ%ﬂ%ﬁnﬁ)e@é ZfFZCFS
where any desired CiHembergu nreyy be replaced by 0 or NR18 and where R11 and

R12, together é%ihr Pﬁ nitrogen to which they are bonded, nmay forma 5-,
6- or 7- menbél ?'?é) 6r R11 and R12 are CORL9 or SO02R20: R18, R19 and

R20 10 i ndependent | wr@TCORED @pggwg@r e Hor alkyl having 1 to 4
R18, R19 and R20
10 independently of one another are H or alkyl having 1 to 4
carbon atoms, CF3, CHoCF3 or CFoCFg,
R13 and R14 ‘
are alkyt having 1 to 4 carbon atoms, CF3, CHpCFg or CFoCF;
_ R15 _
15 is alkyl having 1 to 4 carbon atoms, CF3, CHoCFg3, CF20F3, OH,
- O-alkyl, having 1 to 4 carbon atoms, OCF3, OCHoCFa, OCF2CF3 or
NR21R22;
R21 and R22
independently of one another are H, alkyl having 1 to 4
20 carbon atoms, CFg, CHoCF3 or CFZCFé;
or | |
R21 and R22, together with the nitrogen atom to which they are
s> DONded, are -(CHa)g-, -(CH2)s-, -(CH2)2-0~(CHy)o- or -(CHa)o-
- NR30-(CHg)z: |
25 Rao
' is H, CHg or CF3,
but R1 and R5 must not simultanéously be Cl or CH3,
R2, R3 and R4
are H or one of the radicals R2, R3 or R4 may be F;
30 R6,R7,R8 and R9
independently of one another are H, F, Cl, Br, 1, CN, alkyl having 1 to 4
.carbon atoms, CF3, CHoCF3, CFpCF3, cycloalkyl having 3to 7 carbon



carbon atons, CF3, CH2CF3 or CF2CF3, R13 and R14 are al kyl having 1 to 4
carbon atons, CF3, CH2CF3 or CF2CF3; [ R15 15 is al kyl hay:"i‘nJ e%obg 4.
carbon atons, CF3, CH2CF3, CF2CF3, , Oualkyl, having 1 to carbon
atonms, OCF3, OCH2CF3, OCF2CF3 or NR21 R22; R21 and R22 independently of
one another are H, alkyl having 1 to 4 20 carbon atons, CF3,_ CH2CF3 or

CF2CF3; or atdiad, @ngdmmm? has 4B St pegen fo-whi ch they are
bonded, are -(CH2)4-, -{CHZ) -, -(CH2) 35%??%%12??%0@%& 5324 NR30- ( CH2) 2;
25 R30 is BCEIHForOCER240t NRR5@S; AS nust not sinul taneously be O or
CH3, R2, R3 and R4 are H or one of the radicals R2, R3 or R4 may be F; 30

R6, R7, R8R&4d RO independently of one another are H, F, O, Br, |, O\
CH2CE3, CF2CF3, cycl oal kyl . havi ng

al kyl having 1 tg rbon a , CF-3,

3 to 7 carbon 6 ﬁﬁrealéﬁé?v'r@ g?‘?ﬁﬁaf@ﬂ agas .y 3.Hallph§ 3101t aCkayr bon- at ors,
3, OCH2 : 3, OCOR24 or NR25R26; R24 is H, alkyl having 1 to 4

((:%Sr:bon at oﬁg,g a&ﬁ?,gggchs or CF2CE3; 5 R25 and R26 independently of one

anot her are H, ahlgpem@atydfbriecadothar BRH, akOaviltd $:t0 4&4HE3n CF2CF3,
COReT: or ReS AN P Fs, CHoCFg, CFaCF4, COR2T:
or
R25 and R26,
10 together with the nitrogen to wh__ich they are bonded, are a 5-, 6- or 7-
membered ring;
R27 : :
is H, -élkyl having 1 to 4 carbon atoms, CFg, CHoCF3 or
CFoCF3 |
15  and their pharmaceutically tolerable salts or trifluoroacetates.

In an aspect of the present invention, there is provided a compound of the formula |

' R9
R2
Ra Rt 3 R7 I
A
R4 NT N R6
( \
R5 H H

which is

2-(2 6-dichlorophenylamino)-1H-benzimidazol4-cf;
(1H-benzimidazol-2-yl)-(2-chloro-6-methylphenyljamine;
{2,6-dichioraphenyl)~(5,6-difluoro-1H-benzimidazol-2-yl)amine;
(2.6-dichloraphenyl)-(4-methyl=1H-benzimidazol-2-yharine;
(1H-benzimidazol-2-yi)-(2-chloro-6-fluorophenylamine;

(1H-benzimidazol-2-y)-{2,6-dibromophenyl)amine;

- 2o2.6-dichlorophenylamino)-5-flusrobenzimidazale;
2-(2,6-dichlorophenylamino)-4-flucrobenzimidazole;
2-(2-trifluoromethyl-6-chlorophenylamino)benzimidazole;
2-(2,6-dichlorophenylamino)-4,5-difluorehenzirmidazole;
2-(2,6-dichlorophenylamino)-5 hydroxybenzimidazole;
2-(2,6-dichiorophenylamino)-4,5.6,7-tetrafluorobenzimidazole;
2-(2.6-dichlorophenylamino)-4,6-difluorobenzirnidazole; , ‘
or thelr pharmaceutically tolerable salts or trifluorcacetates. ' :




10 together with the nitrogen to which they are bonded, -are a 5-, 6- or 7-
menbered ring; R27 is H all having 1 to 4 -carbon atons, CEg CE§§F3 or
CF2CF3 15 and their pharmaceutically tolerable salts or tr OrlUE 2098 et at es.
In an aspect of the present invention, there is provided a conpound of the
formulal RO 8 R °~ RlL N56 R7 | "..,. RGRAIiI IN RSHH wichis

2- (2, 6-di chl orophenyl am no)-1 H benzitm dazol . 4. ol; (1 s
H benzi m dazol - 2-yl ) - (2- chl or 0- 6- net hyl phenyl ) am ne;
(2, 6- dif ANSrenptReRl Phthg presedt invendioo. there iepoivitied dizobsofth) 6k 1. in
(2. 6- divglidtpr ophenyl ) - (4- et hyl -1 H-benzi m dazol - 2-) pam no; (1 -
H benzi m dazol - 2-yl ) - (2-chl oro-6-fl uorophenyl)am ne; (1
H benzRtiatekRS - 2- y1) - (2. 6- di br onophenyl ) am ne; _
2- (2. 6-di chl ardephedettget 008 ahathbtiaieqden2iNBE 22N Slkyl havi b
(2. 6-di chl ataphienyl ani no) - 4- | uor obenzi daﬂg‘?w having 1 to 4 carbon
(2-trifl uoronet hylidh-is bheutsmititsy begartalat vohipist stitu ;
(2, 60di chl or ophenyl am no) - 4, 5-di frlqujaoro%,telﬁzi tr;‘imdaglglgllej;Bsu ted by fluorine,
(2, 6Rdiagdl R ophenyl ami no) -5 hydr oxybenzi mi dazol e;
2- (2, 6- di chl areopicerikybimavirg 3 (b7 Garbohefte@g| uor oben2i m dazol e,
2- (2; 6- di chl or ophewhichiis andubésifitet! 6l pamtigiyan Loriptaalp kabs®ited fluorine,
pharme®eutically tolerable salts or trifluoroacetates. 6 Juné 2005 6a In
anot heR1@sddta of the present invention, there is provided the use of the
formula | ;--i.8ebHcO:-allkgRhaving 1M 4 carbon atomns, ' :
which is unsubstituted or partially or completely substituted by fluarine,

2-
2-
2-
2-

or
R1 and R5 ; . '
are OCOR10, NR11R12, COR13, COOH, COOR14, CONR11R12, -(O)n SOMR1S,
n ts zero ar 1;
L m is zero, 1or 2;
ar
R1 and RS
are O-phenyl, '

which is unsubstituted or substituted by 1 - 3 subsfituents selected from the
group consisting of F, Cl, Br, |, alkyl having 1 to 4 carbon atoms, OH, O-
alkyl having 1 to 4 carbon atoms, NR16R17, CN or (C1-C4)-alkylsuifonyl,
which is unsubstituted or partially or wholly fluorinated,
R16 and R17 ‘ ‘
are H or alkyl having 1 to 4 carbon atoms, )
where the alkyl groups are unsubstituted or partially or
wholly fluorinated,
R10 s H or alkyl having 1 to 4 carbon atoms, :
’ which is unsubstituted or partially or completely substituted by
i ' fluorine,
S R11and R12 : _
e independently of one another are H, alkyl having 1 to 4 carbon afatvis,”
which may be partially or completely fluorinated and any desired CHp

-group may replaced be by O or NR18
or R11 and R12 -




I ndependently of one another are H F. d, Br, I, CN, alkyl having | to 4
carbon atons, or which is unsubstituted or partially or c?gt?_‘lng?%by '
substituted by fluorine, Rl and R5 are cycl oal kyl having car bon
atonms, which is unsubstituted or partiagy or conpletely substituted by
fluorine, or R and R5 ace-OH, 0-alkyl having 1 to 4 carbon_atons, or
which is unsubstituted or partially or conpletely substituted by fluorine,
RI and R5 are OCOR10, NR11R12, COR13, COOH, COOR14, CONR11R12, -(On
SOTR15, n Is zer dogethdr arma %, Gewrd-memberetringdr R and R5 are 0-phenyl,
~which i s unserti$ti andRt2 or substituted by 1 - 3 substituents selected from
the group consistara@@RtFor BPyREY, 1, al kyl having 1 to 4 carbon atons;
OH 0- al kyl havi rgqdl R19 shdqRadoon at onms, NRL6RI 7. CN or .
(Cg- C4) - al kyl sul fonyl, :Mlépéhdexsﬂyttﬁmb%bﬂvet‘ ark 19 br pliyithasingy! tor4 edtbbn y-
fluorinated. R16 and Rl?at@ng H or alkyl having 1 to 4 carbon atons, where
the al kyl groups are unsubsti twhigtisunspbstitited bypatialwdraompldtelyor i nat ed. R O
is-Hor alkyl having 1 to 4 caubsttuizd®ydluoddit;ch is unsubstituted or
partially orRt>am Ri€!y substituted by fluorine, Ritand R12 i ndependently
of one anot her ar earblalkgd laving hte Agarboh atodng;ar bon at ons.  which may be
partially or conpl et ely ditictosiunatlestingted oapyrtialiysorroachpldtely sgbstilptedby r epl aced
be by 0 or NR18 fluorine;
R15
is alkyl or O-alkyl having 1 to 4 carbon atoms,
where the alkyl groups are unsubstituted or partlaﬂy or wholly

fluorinated,
or
R15  is OH or NR21R22;
R21 and R22
independently of one another are H or alkyl having 1 to 4 carbon
atoms,
which is unsubstituted or pariially or completely substituted by
fluorine, in which any desired CHo group can be replaced by O- o
NR23;
R23
is H or alkyl having 1 to 4 carbon atoms,
which is unsubstituted or partially or.completely
_ subsfituted by fluorine;
or
R21 and R22
together form a &-, 6- or T-membered ring;
R2 R3and R4
areHorF;

-, R6,R7.R8and R9
independently of one another are H, F, Cl, Br, I, CN, akyl or O-atkyl having 1 to 4
carbon atoms,
i which are unsubstituted or wholly or completely substituted by fluorine,
or R6, R? R8 and R9
are cycloalkyl having 3 to 7 carbon atoms,
which is unsubstituted or wholly or completely substituted by ﬂuorme
orR6, R7, R8 and R9
are OH, OCOR24 or NR25R26;
R24
is H or alkyt having 1 to 4 carbon atoms,
which is unsubstituted or wholly or completely substituted by fluorine;
R25 and R26
independently of one another are H or alkyl having 1 to 4 carbon atoms,
which is unsubstituted or wholly or completely substituted by
fluorine,

or
R25 and R26

are COR27;
or R25 and R26



or R11 and R12 6 June 2005 6b together are a 5-, 6- or 7-nenbered ring;

or R11 and R12 are CORI9 O 8021120; R18, R19 and R20 ind%%ng%%éy of one
another are H or alkyl having | to 4 carbon atons, which I's unsubstituted
or partially or conpletely substituteg, by fluorine; R13 and R14 are al kyl
having 1 to 4 carbon atons, which is unsubstituted or partially or
conpletely substituted by fluorine; RL5 is alkyl or Oalkyt having | to 4
carbon atons, where the al kyl groups are unsubstituted or partially or

whol 'y fluorinated, or iodaifferwith@¥ Gtroddtold whitRthedRfe Bardici@aRendent |y
of one another are H or 53lgkyt 7/merhtged rigd iﬂmm‘bgﬁyd@gimkig@bgﬁcgﬁ :

unsubstituted or partia cé‘,ﬂf%. substituted by fluorine, in which
any desired CH2 ¢ p cyﬁ}fﬁgérep acg’hﬁbéab- or NR23; R23 is H or alkyl -
having | to 4 carbon atﬁ%ﬁﬁ{\fﬁ%ﬁ%"i‘@ BSURShA LoRR OF partial | y--or
conpletely substituted by ich undbstituted or wholly or completely substituted
_ by fluorine, ‘

or of their pharmaceutically folerable saits, :

for the production of a medicament for the treatment of diseases which are influenced by

inhibition of the Na*/H" exchanger.

Particularly preferred comipounds of the formula 1 aré those in which:

R1 and R5 _
independently of one another are F, Ci, Br, CN, methyl, ethyl, 1sopropyi,
20 CF3, cyclopropyl, OH, O-methyl, O-ethyl, O-isopropyl, OCF3, O-acetyl, NHo,

NMey, NEtp, N-pyrrolidino, N-piperidino, N-morpholino, N-(N"-methyi)-
piperazino, NHSOoMe, acetyl, COOH, COOR14, CONR11R12, SOoR15 or
.O-phenyl, - |

25 : R11 and R12 independently of one another are H, methy! or ethyl;
R14  is methyl or ethyl, '
R15  is CHg, CF3, OH, OCHg, OCF3 or NR21R22;
R21 and R22 |
_ independently of one another are H or rﬁethyl;
30 but Rt and R5 are not simultanecusly Cl or CHg,
" R2, R3and R4 | |

are H;




R21 and R22 together forma 5-, 6- or 7-nenbered ring; R2, R3andR4 are H or
F, R6, R7. R8 and R9 independently of one another are H. 6 %2 5% I, CN,
al kyl or O alkyl having 1 to 4 carbon7atons, which are unsubs |9u ed or
whol'ly or conpletely substituted by fluorine, or R6, R7, R8 and RO are
cycl oal kyl having 3 to 7 carbon atons, which is unsubstituted,or wholly or
conpl et eﬁ@ B8 andthy by fluorine, or R6, R7, R8 and RO-are ON, OCOR24 or

NR2SR26;  R24 ipdoptdriRfentl %Yan%}gFﬂ%r'aré% E @réﬁg&@%@%\?‘%ﬁ?ﬁég%nd R26

unsubstituted or ol Iy or co etely sudbstitu

i ndependent | y gt rOHheICHY OCEQroaldett diakssRIgt o 4 carbon atoms, |
which is unsut?s?t iotglf}?)eyg or \/\h(gﬁ'y orgcorrpl eﬂt(ely substituted by fluorine, or

R25 and R26 arR2TCam®R26 or R25 and R26 6 June 2005 6c¢ together with the

nitrqogen atomto whic theg ?re bonded, forma 5-, 6- or 7-nenbered ring,
in ch any desi r e"BRENGPBHHOLAN aBethes preberalhylorsiceing: R27 I's H or

al kyl haaidhelr grarthacaliReilly ¥lefble WMCHr rifubsHeBE{tbi Ut ed or whol Iy or
conpl etely substituted

Very particularly preferred compounds of the formula # are those in which:
R1 and R5
10 independently of one ancther are F, Cl, Br, CN, methyl, ethyl, isopropyl,
CF3, cyclopropyl, OH, O-methyl, O-ethyi, O-isopropyl, OCF3, O-acetyl, NHo,
NMeo, NEto, N—pyrroiidino, N-piperidino, N-morphoiino, N-{N"-methyl)-
piperazino, NHSOzMe, acetyl, COOH, COOR14, CONR11R12, SOoR15 or
- O-phenyl,
15 -
'R11 and R12 independentiy of one another are H, methyi or ethyl;
R14  is methyl or ethyl,
R15  is CHg, CF3, OH, OCH3, OCF3 or NR21R22;
R21 and R22
20 independently of one another are H or methyf;
but R1 and R5 are not simultaneously Ci or CHa,
R2, R3 and R4 |
R6 and'‘R9 o
25 - independently of one another are H, F, Cl, CN, CHg, CF3, cyclopropyi, OH,
OCHg, OCFg, O-acetyl or NR25R26;
R25 and R26 |
independently of one another are H, methy! or acetyl;
R7 and R8 ‘ .
- 30 independently of one another are H, F or OH;

and their pharmaceutically tolerable salts or trifluoroacetates.




by fluorine, or of their pharnaceutically tolerable salts, for the .
production of a nedicanent for the treatment of diseases ‘M%'ﬁnFe%SS
influenced by inhibition of the Na'/Hg exchanger. Particularly preferred
coni pounds of the formula | are those in which: © Rl and R5 independently of
one another are F, C, Br, CN, nethyl, ethyl, isopropyl, 20 CE3, -

cycl opr ophpse oy retatlaiy espoceiyirefedredsarer opyl , OCF3, O acetyl, NH2,

NMVe2, N . I, di RO Lperidin N- nor phol i no, N-(N -nethyl)-
pi per azi %f'b%lé@ﬁ%d’%é@fﬂ%&d%?p WMINB\RT 1 R12, SO2RIL5 or

O phenyl 2-(25-d&éflo Rmi héerirhidagbl-ppe anot her are H nmethyl or
phenyl 228 e e H CF3, OH, OCH3, OCF3 or NR21

t hyl ; 4 is nmethyl or ethyl, R15 is CHa,

eRZZ?/ m&ﬁﬂ“@q%é@ﬁ@n%émetBV’PBﬁBﬁMWr are H or nmethyl: ;éo but - R
d - S - Y : and R4 are H, -7°6 June

2805|§Rg(ng,Qﬁ%gﬁ(qa%#gi %%?@%%@d%%ﬁt@jﬁp eﬁﬁ)earﬁfﬁgt her are H F, d, CN, CHS,

C2H5, | s@EH-eiioropmsy)-GyeHilgoupy H; ba@rimicaRs]-2 QOamRind) - af:etyl or N:R’25R26éj

R25 and ' ent 0 e another are H. nmethyl or acetyl;  an

thei(r’j1 ph rrfgc%gtc{}géﬁ‘%% a'i"éﬂ“é([sﬂ@[E%TQ@'%FOl*?ivﬁﬁﬂm%acet ates. Very

par ti cul @H-yemtieidizobgd-yo@ndinds-Ahoidpechpiamia: | are those in which: RlL

and R5 1 h”)1de endently of one another are F, O, Br, CN, nethyl, ethyl,

i sopr opyqq, - ’,n'C%S@[‘%‘ﬁl“dﬁﬁ"}"b@q!m@b?@tl}@y'l"{‘eb ethyl, O isopr opylh-, I OCF3,

- | 2-(NB124i N@ﬁ Etdnoi ot pi peridino, N norpholino,

Rl-?ﬂgt )r/re%ﬁ 1 )-!Chpii pergrzl?ino, 0&%%\?3%2?5?@ Zd}%om COOR14, CONRL1 R12,

SCPR15 (ﬁ—(ﬁ/,6—dichIorophenylamino)-4-ﬂuorobenzimidazole;

2-(2-trifluoromethyl-6-chlorophenylamino)benzimidazole;
2-(2,6-dichiorophenylamino}-4,5-difiuorobenzimidazole;
2-(2,6-dichlorophenylamino)-5-hydroxybenzimidazole:

15 2-(2,6-dichlorophenylamino)-4,5,6,7-tetrafluorobenzimidazole;
2-(2,6-dichIorophenylémino)~4,6-diﬂuoroben’zimidazole; |
(1 H-benzimida20|-2-yl)-(2—chIbrophenyl)amine;
(1 H-benzimidazof—2—y!)-(2-triﬁuoromethylphenyi)amine;
(1H-benzimidazol-2-yl)-(2-bromophenyl)amine; and

20  (1H-benzimidazol-2-yl)-o-tolylamine;

and their pharmaceutically tolerable salts or tri'fi'uofoacetates.

In addition, the invention comprises the use of substituted benzimidazoles of thé
formula | for.the production of a medicament for the treatment of diseases which are o
25 influenced by the NHE3 exchange i_nhibitor, in which
R1and RS | |
. independently of one another are H, F, Cl, Br, |, CN, alky! having 1 to 4
carbon atoms, '
Which is unsubstituted or partially or completely substituted by
30 fluorine, | |
6r o
-R1 and R5
are cycloalkyl having 3 to 7 carbon atoms,




O phenyl, 15 R11 and R12 i ndependently of one another are H, nethyl or
ethyl; Rl4 is nmethyl or ethyl, R15 is CH3, CF3, OH, OCHS, G%F ﬁBSNRZI'
R22; R21 and R22 20 independently of e@ne another are H or ﬁ but Rl
and R5 are not simultaneously O or CH3, R2, R3 and R4 alN, R6 andR9 25
i ndependent|ly of one another are H F, O, CN, CH3, CF3, cyclopropyl, OH,
OCH3, OCF3, Oacetylwim:h Nmtltumoamﬂlmso:mpemamb%mbdw anot her
are H, nethyl or qlﬁ]‘ R7 and R8 30 independently of one another are H,
F or OH and their ArEceut i cally tolerable salts or trifluoroacetates. 6
June 2006r 8 Those very particularly especially preferred are (1
H ben2| azol yl)-(2, 6-di chl orophenyl ) am ne;

2-(2,6-d iﬂngr%%henyl am no)-1 H benzi m dazol -4-0ol; (1
H bengi m dazol t )G 5(1 S
H benzim dazolargwgogk@ﬁggﬁg 12%|ﬁ€?§wbhenylg) am ne; '
(2, 6-di chl or ophenyl )NN@ISLtﬂisﬂbaﬂiﬂtﬁdlon-ﬁa;‘eaihnmméﬁe&wﬁﬂlmtéeby :
(2, 6-dichl orophenyl )ﬁ §rr4} get hyl -1 H benzi m dazol - 2-yl ) am ne;

(1H benzi m dazol - F ? chl oro-6-fl uorophenyl )am ne; (1

H- benzi nddazol - 2- yI ) (2, 6-di bronmophenyl ) am ne; 10
2-(2. 6 dVAGTBRnenyl am no) - 4- 1 tior obenzi m dazol o
2-(agtrif1 uor e dotbRE CRRY1 AREECYIFE, EOBANEUBAM LENR11R12, -(O)n
SOmR15,
n iszeroor1;
m is zero, 1 or 2;
or
15 RtandR5
are O-phenyl,
“which is unsubstituted or substituted by 1 - 3 substituents selected
from the group consisting of F, Ci, Br, |, alkyl having.1 to 4 carbon
atoms, OH, O—atkyl having 1 to 4 carbon atoms, NR16R17, CN or
20 | (C1-C4)-alkylsulfonyl, |
which is unsubstituted or partially or wholly flucrinated,
R16 and R17
are H or alkyl having 1 to 4 carbon atoms,
_ 7 * . where the alkyl groups are unsubstituted or partially
25 g -~ or wholly fluorinated,
' R10  is H or alkyl having 1 to 4 carbon atoms,
which is unsubstituted or partially or completeiy substituted
, by fluorine,
R11and R12
30 | independently of one another are H, alkyl having 1 to 4 cartbon -

atoms, which may be partially or completely ﬂuorinated and any
desired CH» group may be replaced by O or NR18
corR11 and R12



2- (2, 6-di chl orophenyl am no) - 4, 5-di f| uor obenzi m dazol e;

2- (2, 6-di chl orophenyl am no) - 5- hydr oxybenzi m dazol e; 15 6 June 2005
2- (2, 6-di chl orophenyl am no)-4,5, 6, 7-t ejygaf | uor obenzi m dazol e e

2- (2, 6-di chl orophenyl am no) - 4, 6-di f|l uor obenzi m dazole; (1

H benzi m dazol - 2-yl ) - (2-choor ophenyl )am ne; (1 e

H benzi m dazol - 2- y| fogathe( tauabartdryl-pleemhdrpdminge; (1 -

H benzi m dazo'dr%ﬁ’é&‘(ﬁ%ﬁ ronophenyl ) am ne; and 20

(1. H benzi m dazol - '31/ -'6-tolylam ne; and their pharmaceutically.tol erable
salts or trifl uoroag@éa}&mgbag@gﬁzm;on, the invention conprises the use of
substituted benzi m dazoles of the fornula I-for the production of a

medi canent for the HRi@ER#EhandR20i seases which are 25 influenced by the-.
NHEBF,?exchange i nhi bitor, in,whi ﬁh {Iﬂ tand AS i ndependent |y of one anot her
are § F, O, Br, I, on Hdapenigighang gnotheg afe,brpralishdavingitck 4 s
unsubstituted or partial |l gaffoncgRriset el y substituted by 30 fluorine, or
Rl and R5 are cycloal kyl having 3 to 7 carbon atons, 6 June 2005 9 which
is unsubstituted or partially owhichripluasebstitatedaripantialy dryconmpletehi ne, or

rconat e o por a1 13 or oA BT, e re, o
and R5 10 are ROGGRIDRTHR11 R12, COR13, COOH, COOR14, CONR11 R12, -(On
10 are alkyl having 1 to 4 carbon atoms,
which is unsubstituted or partially or completely substituted
by fluorine;
R15 ' ,
is alky! or O-alkyl having 1 to 4 carbon atoms,
16 where the alkyl groups are unsubstituted or partially or
wholly fluorinated,
or

R15 is OH or NR21R22;
R21 and R22
20 | independently of one another are H or alkyl having 1 to 4
| | carbon atoms, |
which is unsubstituted or partially or completely substituted
by fluorine, in which any desired CHo group can be replaced
| e "~ by O- or NR23;
o5 R23 '
is H or alkyl having 1 to 4 carbon atoms,
- which is unsubstituted or partially or
completely substituted by fluorine;
_ o
30 ‘R21 and R22
' ' ' together form a 5-, 6- or 7-membered ring;
R2, R3 and R4
| are Hor F;




SOR15 nis zero or 1; mis zero, 1 or 2; or 15 Rl and R5 are O phenyl,
whi ch is unsubstituted or substituted by 1 - 3 substituent%ﬁgl %Bgd ~from
the group consisting of F, d, Br, |, akyl having .1 to 4 carbdn " atons,
OR O alkyl having 1 to 4 carbon atons, NR16R17, CN or 20 (Cl-C4)
al kyl sul fonyl, which is unsubstituted or partially or wholly_fluorinated,
R16 and R67RZr B8rkwwirRal kyl having 1 to 4 carbon atons, where the al kyl
groups are unsuhstit ut r partiall ol Ly fluorinated, R10 is H
or al kyl havi nlagﬁp?%&]eé?%gﬁ? (55} ad}oétﬂf%r,%ﬁﬂiiﬂ%frls&gr‘sgg's?“‘tyh?re‘a‘ftw bavingdl Iy or
conpl etely subgt4 tarbed atbwsf | uorine, RlL.1 and R12 30 independently of one
another are H, alkyl having 1 to 4 carbon atons, which may be partially or
conpl etely fl uori natichate HAsubsiitded of whelly gF compledslylsebsépteadand by 0 or
NR1 & or R11 and R1%,10.6 June 2005 together are a 5-, 6- or 7-nenbered
ring; or RL1 and R1Z are COR19 or SO2R20; R18, R19 and R20 5 independently
of one a@ORBER7aR@ aAddr9 al kyl having 1' to 4 carbon atoms, which is
unsubst i tut ed gr, BAELIS haiRg 98 TLbSh hromg st | 1 uted by fluorine:
which is unsubstituted or wholly or completely substituted by fluorine,
or R6, R7, R8 and RY |
10 are OH, OCOR24 or NR25R26;
R24 _
is H or alkyl having 1 to 4 carbon atoms,

which is unsubstituted or wholly or completely substituted by fluorine;

R25 and R26
15 independently of one another are H or alkyl having 1 to 4 carbon
atoms, _
which is unsubstituted or wholly or completely substituted by
flucrine,
or
20 R25 and R26
are COR27;

or R25 and R26,
together with the nitrogen atom to which they are bonded,
| form a 5-, 6- or 7-membered ring, in which any desired CHo
25 v group can be teplaced by O or NR18;
| R27 | o
Is H or alkyl having 1 to 4 carbon atoms,
which is unsubstituted or wholly or completely
substituted 'by ﬂuoriné, |

30 and of their pharmaceutically tolerable salts.

Preferred is the use of compounds of the formula I.in which
R1 and R5 |




R13 and R14 10 are alkyl having 1 to 4 carbon atons, which is unsubstituted

or partially or conpletely substituted by fluorine; R15 ig alk oS’
O-al kyl having 1 to 4 carbon atoms, 15avhere the al kyl grogplgn%%Q
unsubstituted or partially or wholly fluorinated, or R15 is OH or NR21

R22; R21 and R22 20 independently of one another are H or alkyl having 1
to 4 carbon dbderendemitlyief pse aneliesare b EJCHBrpAIN, iaikyl favingd dop! €irbby

L %, Nl R R B BT
s [ B {3 LEdt e uorine; or
50 RO1 and Foa e RgIt ton LB at RO ot e DA L Rt

are Hor F; 6 GOORIZIMR1 1HI2RGORY3, GBOM CHORBISEMITEIF {2 -6f _one anot her
are H F, d, Br, 1, CN, alkyl or Oalkyl having 1 to 4 car bdh. .at ons,

whi cl® are unsfi3pR1%0ed-phemitol |y or conpletely substituted by 5 fluorine,

m  iszeroorl;

R10
“is H, alkyt having 1 to 4 carbon atoms, CFj, CHoCF3 or CFoCFs3,
10 R11 and R12
‘ independently of one another are H, alkyl having 1 to 4 carbon
atoms, CFg, CHpCF3, CFoCF3 where any desired CHs group may
be replaced by O or NR18 and where R11 and R12, together with |
the nitrogen to which they are bonded, may form a 5-, 6- or 7-
15 - rhem-bered ring,
or R11 and R12
are COR19 or SO2R20;
R18, R19 and R20 |
independently of one another are H or at_kyl having 1 to 4
20 ~ carbon atoms, CF3, CHoCF3 or CFoCFa,
R13 and R14
are alkyl having 1 to 4 carbon atoms, CF3, CHoCFg or CFoCFg;

R15+
" is alkyl having 1 to 4 carbon atoms, CF3, CHoCFa, CFoCFa, OH,
25 , O-alkyl, having 1 to 4 carbon atoms, OCF3, OCHoCGFg, OCFpCF3or - |
" NR21R22; ' |
R21 and R22

independently of one another afe H, alkyl having 1 to 4
_ carbon atoms, CF3, CHoCF3 or CFoCF3;
30 | or '




or R6, R7, R8 and R9 are cycloal kyl having 3 to 7 carbon atons, which is
unsubstituted or wholly or conpletely substituted by fl uorélqgnez(%s R6, R7,
R8 and RO 10 are OH, OCOR24 or NR25R26;3 R24 is H or alkyl "having1 to 4
carbon atonms, which is unsubstituted or wholly or conpletely substituted by
fluorine;, R25 and R26 15 independently of one another are H_or alkyl
having 1 to 4 car boR21zghB22 ibgetner svithriha biitrodast gidnoto wh@tﬁtuepare:orrpl etely

substituted by flugrine R25 d, R26 7, 5 and R26

together with the n ??%%der? %tﬁ@é"\/\'ﬁé@ﬁ)ﬁ‘hé@%&%‘@ﬁﬂé& orrridele-5-, 6- or
7-menbered ring, in Eﬁ: @@é desired CH2 25 group can be repl aced by 0 or
NR18; R27 Is H or ‘\l g 1 to 4 carbon atons, which is unsubstltuted

or wholly or conpl engby substituted by fluorine, 30 and of their
pharmaceutical'ly tolerable salts. Preferred is the use of corrpeunds of the

formBla | in which Rl anédH¥H206Chgie 2005 independently of one anot her
are H, having 1 to 4 carbon atons, CF3, CH2CF3,

CF2CF3, bwg%ﬁnc{@ﬁ ngg@q'@meawmch%%s god wheye aheashgne of they
car bon %E&L@Pir%{fpg@]ﬁs%—iy?%y ngCFB OCOR10, NR11R12, COR13, COOH,

‘R2, R3 and R4
are Hor F;
10 R6, R7, R8 and R9
independently of one another are H, F, Cl, Br, |, CN, alkyl having 1 to 4
carbon atoms, CFg, CH2CF3, CFoCF3, cycloalkyl having 3 to 7 carbon
atoms, OH, O-alkyl having 1 to 4 carbon atoms, OCF3, OCHQCFQ,

OCF2CF3, OCOR24 or NR25R26;

15 R24 _
i H, alky! having 1 to 4 carbon atoms, CF3, CHoCF3 or CFpCFg.
R25 and R26, |
independently of one another are H, alkyl having 1 to 4 carbon
_ atoms, CF3, CHoCFg3, CFoCFg, COR27;
20 or
R25 and R26,

together with the nitrogen to which they are bonded, are a 5-, 6- or 7-
ﬁféﬁ%bered ring;
=" Rper
25 | is Hj alkyl having 1 to 4 carbon atoms, CF3, CHoCF3 or
CFoCFg

and of their pharmaceutically tolerable salts.

Particularly preferred is the use of compounds of the formuta 1 in which:
30 RtandRs ' .
independently of one another are H, F, Cl, Br, CN,'methyI, ethyl, isopropyl,
'CF3, cyclopropyl, OH, O-methyi, O-ethyl, O-isopropyl,-OCF3, O-acetyl, NHo,




5 S021315 or O phenyl; mis zero or 1; Rois H alkyl having 1 to 4 .
carbon atons, CF3, CH2CF3 or CF2CF3, 10 Rl11l and R12 indepg;%ﬁgébé of  one
another are H, alkyl having 1 to 4 carkgn atons, CF3, CH2CF3, %FS,
where any desired CH2 group may be replaced by 0 or NR18 and where R11 and
R12, together with { the nitrogen to which they are bonded, may forma 5-,

. 6- or 7- 15 nmelbepetiEts,Md-pyoolidad, Happdidne,N- glirey, NeORBZBthy)R18, R19
and R20 i ndependently of one another are H or alkyl having 1 to'4 20
carbon atons, RPSAZORBHEGpMeracryl, GAQHH (IRIAR14; GONRYIRTR\BOeR15 bo 4

car bon atons, , 2CF3 or CF2CF3; A5 is alkyl having 1 to 4 carbon
at ons, CF3, Cl—éltzﬂ:z@,”%FZCF& OH, 25 O alkyl, having 1 to 4 carbon atons,

OCF3, OCH2CF3, OCF2CF3 or NR21 R22; R21 and R22 independently of one -
another are H, alkyl having 1 to 4 carbon atons, CF3, CH2CF3 or- CF2CF3; 30

or 6 QJune 20011 gngkFl 2ndeparrdentiygd onerandthdr aradd,methgbenctayiom t o whi ctr

th b o - (OH2) 5+, - (CHR) 2-0- (CH2) 2- or - (CH2) 2-
N3O (Goy 2, bt 5 meahgiy ey o (R E O (GRIE o ()

A15 is CHg, CF3, OH, OCHg, OCFg3 or NR21R22;
R21 and R22

independently of one another are H or methyl;
10 butR1 and R5 are not simultaneously Cl or CHs, and in which at most one of the -
substituents R1 and R5 is hydrogen;
R2, R3and R4
are H;
R6, R7, R8 and R9
15 independently of one another are H; F, Cl, CN, CHg, CoHs isopropyl, CF3, |
cyclopropyl, OH, OCH3 OCFg, O-acetyl or NR25R26; |
R25 and R26 '
independently of one another are H, methyl or acetyl;

and of their pharmaceutically tolerable salts.

20
Very particularly preferred is the use of compou.nds of the formuia i in wf\ich:
R1 and R5 _
| iggggendently of one another are F, Ci, Br, CN, methyl, ethyl, isopropyl,
.CGFg, cyclopropyl, OH O-methyi, O-ethyl, O-isopropyl, OCF3, O-acetyl, NHo,
_ 25 NMeo, NEto, N-pyrrolidino, N-piperidino, N-morpholino, N-(N'-methyl)- |

piperazino, NHSOsMe, acetyl, COOH, COOR14, CONR11R12, SOsR15 or -
-O-phenyl, ‘

31‘1 and 812 independently of one another are H, methyl or ethyl;
30 R14  is methyl or ethyl,
R15  is CHg, CF3, OH, OCHg, OCF3 or NR21R22;
R21 and R22 |




but R1 and R5 nust not sinultaneously be C or CH3, and V\/nere at rmst one

of the substituents RL and R5 may be hydrogen; R2, R3 andeﬁérl ‘EESSH or F;
10 R6, R7, R8 and R9 independently of pne another are H, F, ) A -
al kyl havi ng 1 to 4 carbon atons, CF3, CH2CF3, CF2CF3, cycloal kyl having 3
to 7 carbon atonms, OH O-alkyl having 1 to 4 carbon atons, QOCF3, OCH2CF3,
OCF2CF3, OCOR24 or NR25R2fndehenB24tly of bhe ahdtyibr ArvHRY rﬂethwé carbon atons,

CF3, CH2 dent | f one another are H,
ot Chabi T ety AL el U AN EHor CHCHS SURSEFale ohiRs BUDSBUBRIS o

and R26 e nitrogen to which they are bonded, are a 5-, 6-
or 7- OE%&%@ r%&rgg%@7 25 is H alkyl having 1 to 4 car bon at ons, CF3,

CHZCFS oF{2 Bﬁmand of their pharmaceutically tolerable salts.
Partlscul arly preferred is the use of conpounds of the fornula I-.in whi ch:
30 R and R5 |"i‘f8€§endently of one another are H, F, d, Br, CN, nethyl,
ethyl, impgRiexd, CF3, cyclopropyl, OH O-nethyl, Oethyl, O-isopropyl,
OCF3, O acetyl, NH2, 6 June 2005 14 NMe2, NEt 2, N-pyrroI|d| no,

N- pi peri di no, lﬂﬂmﬂr[dwﬂv 96 ondlapisthereré i, F CpleNr@EiBnGFSI\bﬁﬂmibpylaObt,yl

gﬁnecﬁﬁergg\lﬁgl%?C%lréQ;peworgﬂﬁrﬁﬁﬂ% phenyl, 5 R11 and R12 i ndependent |y
R25 and R26
10 independently of one another are H, methyl or acetyl;
R7 and R8

independently of one another are H, F or OH;

and of their pharmaceutically tolerable salts.

15 Very particularly especially preferred is the use of compounds of the formula [, which -
are: '
1: (1H-benzimidazol-2-yl}-(2,6-dichlorophenyl)amine;
2: 2-(2,6—dich|0rophenylamino)-1 H-benzimidazol-4-ol;
3: (1H-benzimidazol-2-yl)-(2,6-dimethylphenyl)amine;
20 4 (1 H-benzimidazoI-2-y|)~(2;chIor0-6-_'methy{phenyl)amine;
5: (2,6-dichlorophenyl)-(5,6-difluoro-1H-benzimidazol-2-yl)amine;
| 6: (2,6-dichlorophenyl)-(4-methyl-1H-benzimidazol-2-yl)amine;
7' (1H-benzimidazol-2-yl)-(2-chloro-6-fluorophenyl)amine;
8: (1 H—be’ni?mzdazol -2-yl)-(2,6-dibromophenyl)amine;
25 9:2- (2 6 -dichlorophenylamino)-5-fliiorobenzimidazole;
10: 2-(2,6-dichlorophenylamino)-4-fluorobenzimidazole;
11: 2-(2-triﬂuordmethyl-6-ch|orophenylamiho)benzimidazole;
12: 2-(2,6-dichlorophenylamino)-4,5-difluorobenzimidazote;
13:2-(2,6-dichlorophenylamino)-5 hydroxybenzimidazole;
30 . 14: 2-(2,6-dichiorophenyiamino)-4,5,6,7-tetrafluorobenzimidazole;
16: 2-(2,6~dichlorophenylamino)-4,6-difluorobenzimidazole;
16: (1H-benzimidazol-2-yl)-(2-chiorophenyl)amine;
17: (1 H—.ben'zimidazo{~2~yl)_—(2—trif|uoromethylphenyl)amine;



R14 is nethyl or ethyl; R15 is CH CF, OH  OCH OCF or NR21 33 3, 3 R22;

R21 and R22 i ndependently of one another are H or nethyl; 160 “tzoﬁé and R5
are not sinultaneously C or CH3, and ig which at nost one o he
substituents RL and R5 is hydrogen; R2, R3 and R4 are H R6, R7, R8 and RO
15 i ndependently of one another are H F, d, CN, CH3, C2H5 |sopropyl CF3,

cycl opr O‘FB'I(]H%nz%]d&zo@ﬁ&(.?@r@ﬁﬁpﬁbnﬂyarhﬁ%583@ R25 and-R26 | ndependent ly
of one a or acetyl; and of their pharmaceutically

t ol er abl ééﬁf%enzﬁﬁja@é?vp)’érq TNIRENS; preferred is the use of conpounds of

t he fOr"&Hdﬁoﬂthbﬁp‘ﬁ*éhﬁﬁceutl%%m?'?&e%i)lé g%&oendently of one another are F, d,
Br, CN, nethyl, ethyl, 1 sopropyl cycl opropyl, OH O nethyl,

Oethyl 0- |sopropyl OCF3, Oacetyl NH2, 25 Nwe2, NEt2 N-pyrroI|d| no;

S R R RN T e SO

of one ammitie etrerkthe Stk MEo %ﬁénon AheRieng éudl%téﬁﬂ b@gr@bm’és R15 is
OCF3 or NR21 R21 and R22 6 June 2005 _

CH3, CF3, OCH3,
i ndepenMSﬁbSQWeﬁ\@Sﬁ%tﬁéﬁOfﬁﬁ@ BS GRCaTBRIRS O stMiRluras ¢hersokr e not _
sinmultaneously Cd or CH3, and at nost one of the substituents Rl and R5 is

hydr ogen,
The compounds of the formula | can furthermore be present as tautomers or as a

10 mixture of tautomeric structures. In the case of substitution on the corresponding N
atoms of the benznmldazole structure, the compounds can be present in the form of
the various double bond isomers or as a mixture of the double bond isomers.

The designated alkyl radicals or partially or completely fluorinated alkyl radicals can
- 15 be either straight-chain or branched.

* CHp units are also the terminat CHs groups in an alkyl chain, which are interpreted

in this connection as CHo-H groups.

20  Methods for the preparation of the compounds used are also deécribe_d.
Thus substances described by formula | can be prepared in the manner known to the -
person skilled in the art from the underlying isothiocyanates Il and the corresponding
phenylenediamines (l{.
: Ry _ R6
: H,N RS
I 1
H,N | R4
R3

25
- The thiourea intermediately formed here is cyclized to the corresponding
benzimidazole | by means of mercury(li) oxide (J. Med. Chem., 1975, 18, 90 - 99),
methyl iodide (Synthesis, 1974, 41 - 42) or carbodiimide (Synthesis, 1977, 864 - _

1865). The isothiocyanates Il used here, if not commercially obtainable, can be




ad, CN, CH3, CF3, cyclopropyl, OH  OCH3, OCF3, 0-acetyl Olg ﬁ% %
and R26 10 i ndependently of one anothej,are H, nethyl or acety 7 and

i ndependent|ly of one another are H, F {o7r OH and of their pharmaceutical |y

tolerable salts. 15 Very particularly especially preferred is _the use of

conpoundsrephrddhén fing 'ﬂﬁﬁrﬂrérkn%h‘?a’b it gat
H benzi n ggzol 2-yl)-(2, 6-di chl orophenyl alrh'(e#rom e corresponding anilines

2- (2, 6- dhegrsies ﬁyqn@mrﬁ@)ihqpmrmﬂmddaim a#; @.g. by3treating with

- bene) raEBhodne | 1 Gl ol A ieAhuhyiimicezoe (usts

(2, 6-di clheblge[ﬂmhﬂhm 51862]ig57)or o- 1 H benzi m dazol - 2-yl )am ne; 6:
(2, 6-di chl orophenyl ) - (4-nethyl -1 H benzi m dazol -2-yl)amne; 7: (1" -
H benzi m dazol - 2-yl ) - (2-chl oro- 6-fl uorophenyl )am ne; 8: (114740 n z

rn| dazol ikewite; {tarrgtrfAR® BARAYS, )tﬂm'é@r rgz\gﬁth NaOH, carboi\odisulphide and

:2-(2, 6-dichl orophenyl am no) - 5- 'l dor obe
2, 6- dretwbicdisiednaraeessey whigh @@rc’dmﬁm knoumzfod)m thd fiterature, it is possible

(I}bg)héorOpﬁenyﬁe%ﬁﬁﬁp@%‘dﬁ%ﬁ feﬁ](ggitg é 15‘821 961) and,

2-t

2,

. 2- ( 2, feordlitheddecindpime tiye Nnanytaf)thﬁchmﬁmﬂbmzlv amb& 1§93 1?75) which
§ -tetrafl uorobenzi'm dazol

o BB B iHenge ot e pﬁwmwmrwmaé clevated 1

enzi rremgéfdtm%sxb)gn(e?ﬁ@ﬁ&'irea*E:%H&hiﬁif&ﬂés 117
H benzi m dazol -2-yl )-(2-trifl.uoroneth enyl )am ne 6 June 2005 16 18:

H benzi ni dazol - 2-yl ) - (2 br onophenyl )am ne; and
- R1
S/
P
R2

15 Finally, the described compounds | can be prepared starting from the anrlmes and
the correspondmg 2-substituted benzimidazoles V by heating.

2(
2-(
2-
13

2-(
2-(
H b

/6
N RS
el v
N ~ R4

R3

Xin this case is a leaving group, such as, for example, Cl, Br, or SOgH (J. Org.
20 Chem, 1986, 51, 1882).

British patent specification 1. 171 904 describes a general formula which would even
allow o,o-disubstitqtiOn in the aniline moiety. HOwever,'there is no indication of
cpmpounds of type | actually taken into consideration which have an o,o; |
- 25  disubstitution pattern, let alone an experimental description. The compounds
 described in this British patent specification 1 174 904 are protected therein as

substances having antibacterial activity. In the case of the compounds accordmg to

R2, R3 and R4 5 are H R6 and RO independently of one anot her are H F

R8

(1




19: (1 H benzim dazol -2-yl)-o-tolylam ne; and of their phar maceut [ cal ly

tolerable salts. 5 If the conpounds of the fornmula | cont aﬁg nor e
centers of asymmetry, these can have gither the S or the con |guration.
The conpounds can be present as optic i somers, as diastereoners, as

racemates or as m xtures thereof. The conpounds of the formula I can

further n@feﬁn@@nti&heﬁﬁlﬂ&s ASt PGB Hith Rk AT o an LQaFﬁ}ﬁrgle 55 rrgxlfa #%Efe'% of

structures. he case of subsfitution on he co
t he benzamy d'atmcéer!s?d aaieryrsycht that dm&w@meodasﬂoacqmrdmgnb GBI 1t 9@t m of

the vari I ' rs ture doubl e 'b i soners.
The desi %’%@?gg”%@'}t%?‘?‘gﬁﬁe%ﬁ@O a??ﬁ‘%‘f"l"ﬁ E?CC(E’B%BQ&? g?%/'“f’?[]%‘?‘? g]é{“éd al kyl
radi cal sstamturaltpahe ireits bﬁarrﬁdcfcﬁd)%bél -propérie®r branched. CH2 units are also-
the term nal CH3 groups in an al chain, which are interpreted in this

connéction as CH2-H groups. 20 Met hods for the preparation of the conpounds

used ar eF@Jtﬁé}nﬁ!ﬁé @d%@&th@%zﬁﬂﬂ%&%% %%cgl%?@r(fﬂbtﬁg &Wenﬁt@he@ggﬁ B? can be

prepared in the manner known to the person romt he

underl ylmslrgctem trogreW4d 38088183nd'htchearemie|se$tpmhﬂlielr@n ashshospbolsisam nes 111,
er nedi at eI formed here

| s cycl :_@é{gﬁ?'g Hﬁg’ %Em@%@q{gﬁﬁ@r@sgﬁﬁvwﬁy E)(]‘OWEQHQ d&s ?ﬁﬁr@@py(l 1)

oxi de (Jheh]. neGIheﬂbxpelﬁﬂ&taﬂgﬁnoﬁﬂwam‘%blognd&yhy| i odi de (Synthesis, 1974,
41 - 42) or carbodiimde (Synthesis, 1977, 864 - 865). The isothiocyanates

11 Jd9d here, if not commercially obtalnable can be 6 June 2005 17

pr epar eqt WﬁsbB@sﬁ%rlB%rth\ﬁl%céﬁ\Pgh{nﬁ?d tlhb%ﬁﬁl'ﬂ alré gm Qﬁ%ﬁ& tﬁt??oggg

ani ines by the net nown erson s
t r eat i nghevsedium-hydpbes gachkar(ger (NEE) Ghemrncmm tha 8odRdn-89Yronen

t hi Ocar%%ﬁgﬁéér@f%ﬁﬁﬂ)pgéchﬁéyf Li ebigs Ann. Chem, 1962, 657).

15 On account of these propetties, the compounds are suitable for the treetment of
diseases which are caused by oxygen deficiency As a result of their
pharmacologmal properties, the compounds are outstandangly suitable as
antiarrhythmic medicaments having a cardloprotectlve component for mfarct
prophylaxis and infarct treatment and for the treatment of angina pectoris, which also

20  preventively inhibit or greatly decrease the pathophysiological processes in the
formation of ischemically induced damage, in particular in the triggering of
ischemically induced cardiac arrhythmias. Because of their protective actions against |
pathological hypoxic-and ischemic situations, the compounds of the formula | used
accordxng teihe invention can be used as a result of the inhibition of the cellular

25 Na*‘/HﬁL exchange mechanism, as medicaments for the treatment of all acute or
chronic damage caused by ischemia or diseases induced primarily or secondarily
thereby. This relates to their use as medicaments for surgical interventions, e.g.in

- organ transplants, where the compounds can be used both for the protection of the |
organs in the donor before and during removal, for the protection of removed organs;

30  for example during treatment with or storage thereof in physiological fluids, and
during transfer to the recipient's body. The compounds are likewise valuable,
protectively acting medicaments when carrying out angioplastic surgical
interventions, for example on the heart and on peripheral vessels. Corresponding to o



5 Li kewi se, starting fromthe anilines, by treating with NaCH carbon

di sul phide and nethyl iodide in processes which are al reag%uhg%& fromthe
literature, it is possible to prepare éhe correspondi ng

N-aryl di t hi ocar bamat es ( Synt hesi s, 1981 961) and, fromthese in turn, the
N-aryl di t hi ocarboxi m dates |V (Synt hesi s, 1983, 375) whi ch_10 can be

react ed fheirlditeRfiRS 88t é’émhéﬁs&*&ﬁ%bﬁﬂ%@b@é@ ggﬁalale f@?ﬁhﬁ&?@% 3jso

tenperatures to give the desired benzi'm dazol
Fi nal | y, SYit#blejas Biadiamerdapoiihedraatment bkisphespimse the menious dystam tihe

o Fo b PRGN RO iy i MR F LBl ot e drimentlicn 2. "Por

exanpl e, st@bk,e @raf ceretBaBetdia. mmovei’,&h@lmmpouh%ﬁ)f e forARB2) usd i ti sh
pate%t eci on._ 1. 171 904 descri bes eneral” fornula whi-ch"woul d’

even® al ‘%&‘\M"Q?‘ahﬁjﬁg?"fm RIS '%%%”'?%W? qughwﬁéfryenw\,fgwﬁo fehedke is no
I ndi cat i Qiehods, fEURRAPIIE Sofcdllehy) Eecalrd%‘ng@| W%tf@f&ﬂlc' ﬂ@opﬁé&éﬂﬁrﬁﬂbbﬁn whi ch

have an 0,0 25 disubstitution pattern, one an experi nmenta
description. The conpounds described i n this British patent specification

et o PR S DR RS AT ARRER A Mo STBBEHE Sl

i nvent i dherdfdrensedriot theoksathient \of tés;ﬁr’aa)rﬁlcdnoiloﬂﬁlirewlf@h@NMQ(‘dﬁﬁEﬁUnd to

o B 1 PRIGS aPEHSHasty: AbirBRu cafal erBiPY Frnia SeawmbBBRBS accor d: ng

to the la{bh%ﬁbl QRidePAhfant BbAHE PesRIpeYatfiBthypbxia) SmBLANIIRFAARE (E8hirRbgPer ti es.
disorders, respiratory disorders after long-term respiration, respiratory disorders
during adaptation in a high mountainous area, obstructive and mixed forms of sleep
apnea, acute and chronic lung diseases with hypoxia and hypercapnia.

15 The compounds additionally increase the muscle tone of the upper ain:vays_ such that

~ snoring is suppressed.

A combination of an NHE inhibitor with a carboanhydrase inhibitor (e.g. acetazol-
amide), where the latter produces a metabolic acidosis and thereby even increases
20  the respiratory activity, proves advantageous due to increased action and decreased

use of active substance.

It has been shown that the compounds used according to the invention have a mild
laxative action and accordingly can be used advantageously as laxatives or in the
25 caseof threatening intestinal blockage, where the prevention of ischemic damage

accompanying blockages in the intestinal area is particularly advantageous.
The possibility furthermore exists of preventing gallstone formation.

30 Moreover, the compounds of the formula | used according to the invention are
- distinguished by strongly inhibitory action on the proliferation of cells, for example
| fibroblast cell protiferation and the proliferation of the vascular smooth muscle cells.
Therefore, the compounds of the formula | are suitable as valuable therapeutics for o

diseases in which cell proliferation is a primary or secondary cause, and can



5 Furthernore, sonme of the benzi m dazol es according to the invention could
be constructed from WO 9808818, which are descri bed thereln uBS 2 :
phosphol i pase inhibitors. However, ﬁlngle representatlve Lot 9%|s cl ass
of conpound is described therein, HEI? er experinmentally nor

pharmacol ogically. 10 It was possible to show that conpounds_of the formula

| are outthéaRste e el & AAiAh&bscleRRicRBEThEN tﬁéto&t Bet?d‘ﬁ@%ﬁega%% Chl n

particul ar of the sodi um hydrogen exchanger of subt ype 3
account &ﬁ”ﬁ?fés@bfﬁ’ﬁlﬁﬁ@e@@% sueihas pytmenad dibegsis, dibresib béthedivet hefittrosiat ment

BLar (rjr:aigl ogi cmﬁ §¥ op %ﬁw‘gﬂﬁg%egﬁégﬁ]&ggﬁ! %ﬁggt’gﬁﬁ%{ﬂw (ijﬁlt%tﬁgr et ggl r

anti arrhylybanptamdr pwsiatte&ybaﬁmm@ya cardi oprotective conponent for infaret
prophgl axis and infarct treatnent and for the treatnent of angi-na pectoris,
whi ch¥al so 20 preventively inhibit or greatly decrease the

pat hOphySﬂh@'cﬁﬁtﬁ‘cﬂtnd@ﬁ&@GS&%&duﬁb id¥he. tﬁﬁdfi@h'é?@ e@ﬁectz@&{n‘ﬁﬂrtﬁ% b idhduced

damage, in particular in the triggering of 1ischemca I nduced cardi ac
ar r hyt hnicalulassedivsepetor aafiporierd eyehangsirb Nmtcatgau rasated ipaumerag cal

h d ]

Do noEaser (stkhud tbabntt, SfESOBaHE Ralieh 5] PHl indhpss 696 of

t he cel | mhich 2% Neetsbiblexo aeamiremehinsech a@,sfoﬂeﬂampl@m SrytiRbcytes treat ment
i schem a or- di seases i nduced

pr| ﬁit‘lr'l I Qt%%e%&dﬁ@gﬁﬁ%ﬁ q-?‘ﬁ 3 ca%{sﬁg%g @Pﬁ?@é“g@ invention are therefarai canent s

for surgkgitdbié Bt SuvRAkIIAY %nd%trﬁ?le' éﬂ:zerﬁiﬁg %blé I8P é%xﬂpfesm tHBF (S hbe conmpounds
can be used both for the protection of or gans he donor before and

during r 8iagpgsticsiigr tttetﬁetptmtn@tmn énd @Itfferewmt@a erc@alam fop@sfob hypertarysian, dur i ng
treat nen hes , during

t ransf erBtJ%\é%ﬁgpég%}v%%%tgﬁs g'aggies'l'ﬁgm#%%%‘géquég% &Fi Mg’v&% 39?uabl e,
protecti 0@’npomxts oftheddinalad @rs suitstie tmrptyvergwetthewpglfopihésﬁreﬁerlﬁbhgjf cal

inte ions, for, e a | e, on the heart a per.i pheral vessels

Cor r B o drgrests 4 i BRossigs =48, R Prampls eftsbolianinsneagannat

| schem cal |y i nduced damage, the conpounds are also suitable as

medi camapts for the treatnent of ischem as of the nervous system in
thas additionally been found that NHE inhibitors exhibit a favorabie influence on the

serum lipoproteins. It is generally recognized that for the formation of artertoscl_erottc
vasculat changes, in particular of a heart disease, excessively high blood fipid levels,
20 ’hyperlipoprotei.nemia’ is a significant risk factor. For the prophylaxis and the
regression of atherosclerotic changes, the lowering of raised serum lipoproteins :
therefore assumes extreme importance. The compounds used according to the
invention can therefore be used for the prophylaxis and for the regressionA of
-atherosclergtic changes, by excluding a causai risk factor. With this protection of the
25  vessels against the syndrome of endothelial dysfunction, compounds of the formula |
are valuable medicaments for the prevention and for the treatment of coronary
- vasospasms, atherogenesis and atherosclerosis, left-ventricular hypertrophy and
dilated 6ardiomyopathy, and thrombolytic diseases. |

30 The compounds mentioned are therefore advantageously used for the productton of :
a medicament for the prevention and treatment of sleep apneas and muscle-related
respiratory disorders; for the production of a. medicament for the preventlon and

: treatment of snoring; for the production of a medtcament for lowering blood

-pressure for the production of a medicament for the preventton and treatment of




particular of the CNS, where they are suitable, for exanple, for the
treatnment of stroke or of cerebral edema. Moreover, the C%TOU%B of the
formula | used 5 according to the in2dntion are |ikew se s0it4b Por the
treatment of forms of shock, such as, for exanple, of allergic,

cardi ogeni c, hypovol em ¢ and of bacterial shock. Furthernore, the

conpo sesdfdieh afe inguceddneischemia aad repeifusionof cénirakarehgedptesrat her ef or e

used t i ra C L tions i.n the fol] ow ng c|inical
10" coni 1 0myh B AL KRlnd RIS bBoke aodd RIE e Ogk: DlesRial,

cent r disesisesptc.afmahe preductiin oid awdicteadht fop@sé eRALALANVG JIXBENE Rle

muscul ar-rel at ed r%s)cﬁl(r at or di sorders, respiratory disorders after

| ong- PRGN Frianinkidngy sliseasssy Inpariiediar of all kddney inflapmatioss in a hi gh-

nt @i ; ; ' ' r . cacute and

i o oI o M e PRIl i BB G

addi t periuctipniof er medicanhentrfos theetréatnemifof atlack hyescteparasites Fusdimbhat

i ng..i d. i nat i f HE i nhi bi t i th
car boRsyRSHER Fiffting: v dhe Piouciangt < Biatiprmentr ha Heatmaniaf e oduces
a net gkehs6s Aririoned iﬂ@@rﬁmﬁéﬁmwﬁf»ﬂ%dmgfe%% loveeh ﬁ;l"%tif?%géé’sat ory

activity, proves advantageous due to increased actio creased use of
act i verelemabhawite angioteasinasnvestingsenzyinae (AGE) adiipitersdwith sladeticcandi ng to

t [ ' \, 11.d- . | axat i tion and accordingly can be used

1F e HERAIeS R R Brdordide. Byaldoh el o i histatiAripuoties:  nal

bl ockawgt aldustsrent kmtagensn] kAT vith ASFORMsih A3SpUsH aﬁfﬁﬁgdiﬁ@l@}’i ng bl ockages in
the intestinal area is particularly advantageous. The possibility '

f ur ¢ hdn getranotict aiocbbf tho praxhi fderfith! HERTTS ol QR4 ARdicaReP™ eover. the
corrpo%ngl';.of t he forg{mﬁlaqa%yllrmused according to the 1nvention are

di sti "gurEHeBymepy Wad B gefinedde thedfirsoaspele proliferation of cells,
for exanple fibroblast cell. proliferation and the proliferation of the
vascullBe asgifeipistratioscf sogiimrotonherabiaoge infiibdomooitherfdanglh Itdzendwat nul a |

are spi - erapeuti.cs for. diseases. in which cel

prol | %@%@Jgg{%@@%&?@%@?&@%?ﬁB'&U?&?'.S 13 fligH, adihee 2005 20
Uer cCombiriaionsiioaturaibRieXaEeRliaibRoRORIh nadlehfshihARS] bfaole! ©
conplication cancers, fibrotic diseases such as pul nonary Ti1brosis,

fi br oRfESsyfe-lfening 2nd/gF hypeliridemic agtionhe ki dneys, organ hypertrophi es and
hyperpl asias, in particular in prostate

Preferably, the compounds mentioned are advantageously used for the production of

a medicament for the prevention and treatment of sleep apneas and muscle-related

20 respiratory disorders; for the production of a medicament for the prevention and

~ treatment of snoring; for the production of a medicament for lowering blood
pressure; for the production of a medicament for the prevention and treatment of
diseases which are induced by ischemia and reperfusion of central and peripheral
organs, such as acute kidney'failure, intestinal diseases elc.; for the production of a

25 medicament for the treatment of diabetic late damage and chronic kidney diseases,

_in particular of ail kidney inflammations (nephritides) which are associated with
increased protein/albumin excretion; for the production of a medicament for the
treatment of attack by ectoparasites in human and veterinary medicine; for the

production of a mediéament for the treatment of the diseases mentioned in

- 30 combination with blood pressure-lowering substances, preferably with angiotensin-

converting enzyme (ACE) inhibitdrs, with diuretics and saluretics such as



hyper pl asi a or prostate hypertrophy. 5 The conpounds used according to the
invention are effective inhibitors of the cellular sodiunggh%tgg 5
antiporter (Na/H exchanger), which is raised in nunmerous i"seas g
(essential hypertension, atherosclerosis, diabetes etc.) even in those
cell's which are accessible to neasur nts, such as, for exanple, in
erythrocytes, 10 platelets or |eukocyt®s. The conpounds used according to

i nvertd ore . suitable as outstanding and sinple scientific

t ool 2‘5 m?%ﬂ%aﬁ?@fé%'ﬂ"’?’ﬂ'@? SyBgeydoaldpsigrans antagbaistd aed dricRidfhRat | on and
di f f antagdnddts pwitvbdeabsiabn | ertension, but also of"

at her oscl er osj s diabetgg,m%%gﬁ?ﬁﬁ%g@%&gsdp§558@§a%WEh3ﬂ§ﬂ§$ﬂer, t he
conpBURILOIACvRiors dAmagenists), endwiittalh 'of-é?fsirpfé?fé%'fﬁrié{-ﬁaﬁs&ﬁg@py for the
prevention of 15 the genesis of high blood pressure, ftof exanpl-e of .
essential hypertension. It has additionally been found that NHE inhibitors
exhibit a favorable influence on the serumlipoproteins. It is generally
recogni zed that for the formation of arteriosclerotic vascular changes, in
particular of a heart disease, excessively high blood lipid |levels, 20
"hyperlipoproteinema is a significant risk factor. For the prophylaxis
and the regression of atherosclerotic changes, the |lowering of raised serum
| i poproteins therefore assunmes extrene inportance. The conpounds used
according to the invention can therefore be used for the prophylaxis and
for the regression of atherosclerotic changes, by excluding a causal risk
factor. Wth this protection of the 25 vessels agai nst the syndrone of
endot hel i al dysfunction; conpounds of the fornula | are val uable

medi canments for the prevention and for the treatnent of coronary
vasospasns, atherogenesis and atherosclerosis, left-ventricular hypertrophy.
and dilated cardi onyopat hy, and thronbol ytic di seases. 30, The conpounds
menti oned are therefore advantageously used for the production of a

medi canent for the prevention and treatnent of sleep apneas and
nmuscle-related respiratory disorders; for the production of a nedi canent
for the prevention and treatnent of snoring; for the production of a
medi canment for | owering blood pressure; for the production of a nmedicanent
for the prevention and treatnent of 21 6 June 2005 diseases which are

i nduced by ischem a and reperfusion of central and-peripheral - organs, such
as acute kidney failure, stroke, endogenous states of shock, intestinal




di seases etc.; for the production of a nedicanent for the treatnent of
di.abetic late danmage and chronic kidney diseases, in part%cula& ﬁi al |

ki dney inflammations 5. (nephritides) ich are associ at edoWPH2PMr eased
protein/al bum n excretion; for the production of a nedicanent for the
treatnment of attack by ectoparasites in human and veterinary medicine; for
t he production of a nedicanent for the treatnent of the -diseases nentioned

i n conbi Pldineceticls WS AHEFSAIESMbEUEA | Bsh H&hétéﬁ%%ﬁ% adrﬂ[rﬁét&?e%bédxw th

angi otensi n-converting enzyme (ACE) inhibitors, wth uretics an
sal ur et i RaeaieEallya intrayeaguesty.dectally diranssesmatihpeky mbalativaytheqretestesr one

ant agoni gdfinisiSiod! | QM th angi ot ensin receptor

ant agoni stsl.mrl n 9@?@2&% er S@Bé@?’q ‘%P g%t%g'ag?@yég%{tp'?tmfgﬂﬁ%ﬁ,s'se@ﬁgr_gﬁ\es :
pr ovbdeccampadidsdmantin tiis cpse beragiministarpd wndheit olvdr drtbgethepfitdef i ned in the
first aspect. The adnmi.nistration of sodi untproton exchange inhibitors of

t he forrfﬁlaé}”r”ﬁg“‘??i%?'P'eﬁiﬁui"@mﬁgﬁgetﬁ'Brvefﬁ‘ﬂé‘ai%m imbusan medigiaebl ood 1 pid
| evel s is clainmed, and the 15 conbinati on of sodi um proton exchange

i nhibitors with nedi canents having bl ood pressure-|owering and/or

hypol i pi ‘dEnpersas skifad inptherant isiayniliaren berhesisfhistbat expertkraovdedge with
advant a e ki Cl nmedi ¢ nt for the prevention
and treg:':t.-;(e ntM%¥ si eéer% s&%)t%é[g?’ogn %@%@%ﬁ'&?@@m@@%&%%ﬁfbﬁ WP or der s;
f or 10he tpsolveots, gal fofmarsysdppasitny basas, tétsePsHeiaahis 0an@bBthdr aefldrent  of
snoring;. for tg‘pec pr medi canment for | owering blood pressure;

i

oduct i on of / ]
for the CBP}P.(?L']' '@ﬁ"%?’ 'g'srfé‘i‘ﬁsgﬂ?rzqﬂ‘s?dm PrRMpleespinNidantartisnereantsent  of
di seaseeniisitbrsn bAtifoBAC AVACIrAGHAT] odoilali RRCLOMBI0E Y, GfALhA] and
peri pheral organs, such as acute kidney fallure, 1ntéstina | Séeases etc.;
for the production of a 25 nedicanent for the treatnent of diabetic |late

damage [ ki ' ticular of .al.] kidney.
o ey 2R Btk safun SmEAEScivd SoRBbiAd AR Raa Siinfedtifives
pr ol @i nsuitahleitherelarr sudhoms véhicles hetapilivetsctriiment diluentsTeticasoaght thomet he

t reat tt i _AS t i n . huj d veteri di ci ne; f
the- pr SaeBmeli MRioR ofi ahaiBble Al falERngt, sven emdaaiele 29atedmont | oned |

in 30 ctatetsphamigetticdpisonss, ra@aééw,%dm&idl@:iﬁuéaaﬁ&%e%erpég&ﬁigagl y with
W t an

L n- converting enzynme (ACE) inhibitors, luretics

22?:]?;6 Fviigchsq?dhb%gs%d 3ieh don@ysmnple  gum arabic, magnesia, magnesium carbonate,
potassium phosphate, factose, glucose or starch, in particular cornstarch. In this
20 case, preparation can be carried out both as dry and and moist granules. Suitable
oily vehicles or solvents are, for example, vegetable or animal oilé, such as
sunflower oil or cod liver oil.

qu, subcuta-tﬂeous- or intravenous administration, the active compd_unds used, if
25 désir_g%yvitﬁﬂxe substances customary therefor, such as solubilizers, emulsifiers or
further excipients, are brought into solution, suspension or emuision. Possible
solvents are, for_example: water, physiological safine solution or alcohols, e.g. -
ethanol, propanol, glycerol, in addition also sugar solutions such as glucose or
| mannitol solutions, or altemativeiy a mixture of the various solvents mentioned. |
30
Pharmaceutical formulations which are suitable for administration in the form of
aerasols or sprays are, for example, solutions, suépensions or emulsions of the.
_active compound of the formula 1 in a pharmaceutically accéptable solvent, such as,
in particular, ethanol or water, or a mixture of such solvents.




furosenide, hydrochiorothiazide, pseudoal dosterone antagonists and
al.dosterone antagonists; w th adenosi ne receptor nodul at oLs, rticul ar
wi th adenosine receptor activators ( agoni sts), and w t R EH ?8‘?%nsi n
receptor antagonists. 22 6 June 2005 armaceuti cal s which cont ain a
conpound | can in this case be adm nistered orally, parenterally,
intravenously, rectally, transdermally or by inhalation, the preferred

adm ni st[fatl ondb &m E’i endent on the particular clini cal pi cture of the

di sease. g‘lﬁp yiation cap 3i#P PARINcR] Ot RltarMecsuiieal @xoipientesuctown or

t oget hera%@rmactmr@%%ﬁiérgghd R8RS gnd & PP Sckh BRG] Y 2nd "

human nedi ci ne. The person skil raro
hi s/ her eygleparilycontaiag thavative c@mqur@nnsa wuricehtratien stiappioxémbtely ¢.heo
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Experimental descriptions and examples:
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EA Ethyl'aceta'te -
_Rt, Retention time . RT Room temperature
TFA T'riﬂuoroacetic acid  THF Tetrahydrofuran
| LCMS Liquid chromatography-mass spectroséo_py
30 MS Mass spectroscopy
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active conmpound of the formula | in a pharmaceutically acceptabl e sol vent,
such as, in particular, ethanol or water, or a mxture OTG%thza@#vents. 6
June 2005 23 If required, the fornulatjon can also contain ye? ot her
pharmaceuti cal excipients such as surfactants, enulsifiers and '
stabilizers, and a propellent. Such a preparation custonarily contains the
active cGmpetatd i n a concentration of approximately 0.1 te—~5 10, in

articul of. appr axi ely 0.3 10 3, %by weight. The dose of the active
Eorrpound?@? r ?tﬁg&?ﬂapmﬁa@ﬁ) ihdcBledipipwirelis il G pie@surareenie heyingfthe

adm ni st i n the potency and duration of action of the
corrpoundgcaé{gfe}@;&%gﬁe%g%%r al so on the nature and severity of the illness to

be 10 trstatiechrgphags: t he seX, agRrckPLE¥phaRg8u b XHy hfiyal responsiveness: of
the manmmal to be treated. On average, the daily dose of a conpound of the
formA a Mopjie pRasease of a §abs HaP 1% iy —aPplloacetanitily; ¥ mikgss at

| east 0.001 ng/ kg, preferably 0.01 /kg, to_at 15 nost 10 ny/ kg,
preferably 1 ng/kg, of bodyaﬁ%ﬁoﬁﬁ'ﬂ'???# TR a%eacstonitiles! apmdbaerl/nin. t he
di sease, for exanple immediately after suffering a cardiac infarct, even

hi gher and especially nore frequent doses may al so be necessary, e.g. up
to 4 i ndexardpiel 1: (HdsBenzimidaday2-yl)H(2 Badichiosbghieryl) aitige Bag@chlbribe V-

adm nistration, for  exanple in the case of an infarct patient in the
intensive care unit, up to 200 ng per day may be 20 necessary. Experi nental

descriptions and exanpl es: List of abbreviati ons used: 25 EA Ethyl acetate-
Rt. Retention tine RTRoomterrp ‘ ifluoroacetic acid THE
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(1H-Benzimidazol-2-yl)-(2,6-dichlorophenyl)amine can be prepared-according to

methods known from the literature (J. Med. Chem., 1975, 18, 90). Recrystallization

from hot, dilute hydrochloric acid yields the corresponding hydrochloride as a . |
15 colorless sofid . (MS-CI: 278.2, 280.0; LCMS-R; = 3.605 min).

Example 2: 2-(2,6-Dichlorophenylamino)-1 H-benzimidazol-4-ol hyd'rochloride

HO

oD

N

Ct CIH
20
Intermediate 1: 1-(2-Amino-6 hydroxyphenyl)-S—(2,6—dichlorophenyl)thioﬂrea
1.0 equivalent of 2,6-dichlorophenyl isothiocyanate is treated with 1.0 equivalent of
2,3-diaminophenotl and heated to reflux for 1 h. After cooling to room temperature,
the precipitate is filtered off with suction, Washed with ether and dried. The desired
25  thiourea is obtained in a yield of 61%. (M.p. 202-204°C).




General: The retention tinmes (Rt) indicated bel ow rel ate to LCMS
measurenents having the follow ng paraneters: stationary: %g@f/lgzoygrck

Pur ospher 3p2 x 55 mm 5 nobil e phase: £5% H20 (0. 05% TFA) -

acetonitrile; 4 mn; 95% acetonitrile; 1.5 mn -> 5% acetonitrile; 1 mn;
0.5 mM/mn. Exanple 1: (1 H Benzim dazol -2-yl)-(2,6-dichlorophenyl)am ne
hydr ochl 2«2 geDichidrbpiériflantifioCt HBdnzimidazoi-4-ol hydrochloride ™

(1H Benzi m dazol - 2-yl)- (2, 6-di chl orophenyl )am ne can be prepared according
to methods known fromthe literature (J. Med. Chem, 1975, 18, 90).
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of 2, 6- dianiooThp hesiiilie isSteédtb@ WIATTE N HEI hh@fﬁﬁ@ retd /{slﬁatelrs%n%?éﬂ Y@t of
2, 3- di ani nophenol and heated to ref lux f ter cooling to room

t enper atHFON afige SPraip; pie a@%du%fsmtqrfte@rwedﬂﬂrwm ethybacetate ard Haed,vf t h

ether a ne of 61%
(Mp. 205 0pBss0EG iR g Boly o RFa vioifial 320 e F o35

H benzi 8zL):- 294)1 28fdtochl oride Intermediate 1 is dissolved in ethanol
and breated with 8 equivalents of nmethyl iodide. The mxture is heated to
reflux for 8 h. After it has cooled to roomtenperature, the 5 reaction

solution is filtered through activated carbon and the filtrate is
concentrated in vacuo. The residue is treated with 0.5 N HCI and the

pr eci pi tEERe ¥ (1kH-Besginidazalid-v)-(2 Gudimsthvighesyl)aming wiflugissetatei due i s

stirred once nore with ethyl acetate andlb It

TFA

15 2,6-Dimethylaniline (0.5 g) and 2-chlorobenzimidazole (0.63 g) Were rhixed in a flask
and then kept at 200°C for 2 h. After cooling, the residue was dissolved out of the |
flask with 1 N HCI at boiling heat. The material dissolved out was thén stirred at RT
for 30 min, then the insoluble material was filtered off with suction and the filtrate was
evaporated. The residue was purified by means of preparative HPLC on RP-18 usmg

20 acetonitrile/water (0.05% TFA). The clean fractions were combined, concentrated

| and then recrystallized from acetonitrile/water. 500 mg of white crystals were
dbtai__r‘)ggf_i% ‘

LCMS-Ry: 3.30 min; MS (ES+, M+H*): 238.1
25  Example 4: (1H-Benzimidazol-2-yf)-(2-chloro-6-methyiphenyl)amine hydrochloride

BeY

2-ChIoro-.6-met_hylaniline (0.46 g) and 2—chlorobenzum|da201e (0.5 g} were mixed in a: |
flask and then kept at 170°C for 30 min. After cooling, the residue waé dissolved out ,' “




bei ng possible to isolate the title conpound in a yield of 47% (Mp.:
333-335C;, M5(d +): 294.1; 296.1). 10 Exanple 3: (1 6 June 2005 _
- H-Benzi m dazol - 2-yl ) - (2, 6-di met hyl pherpyd ) ami ne trlfluoracetate RI[-) Q//" H
TFA 15 2,6-Dinethylaniline (0.5 g) and 2-chl orobenzi m dazole (0.63 g) were
mxed in a flask and then kept at 200C for 2 h. After cooling, the residue

was di ssof thedlagliwitbf1 NHCI dricasdvethand! 2Y bdingaHedeolhé rgatbeatdissEMd®iter i al
then the insol ubl e
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di ssol v out was then stirred at RT for n the ins

mat er i alLQWS-R4i: Bt7r maih; MS (E\'B%,I‘M+B-Ht}1258]0and the filtrate was evapor at ed.
The residue was purified by neans of preparative HPLC on RP-18 using
acetl@nitril e/ wat er (0. 05% TFA). The clean 5 fractions were conbi ned; the

acetonit S f s_.ad]. ust to. pH 10 vmth
pot assi uén%éc rl%@hg’g 0 ut |p§]:r? yl%i%lﬁ«ciﬁ@gguﬁ? ﬁ’%n{_l a2Qf; 'Yn')%ﬂm&nd then the
conbi nemypirumks'idﬁere dr| ed, filtered and concentrated. The residue was

taken up using HCl/wat er and freeze dr| ed. (227 gy of the title conpound
were obtained. LCVS-Rt: 3.71 mn; (ES+, s MtH+) : 258.0 10 Exanple 5:
hé

(2 6- Di chl orophenyl )-(5,6-diflu @| mdazol 2-yl)am ne
; H HCI

- 2,6-Dichlorophenyt isothiocyanate (0.3 g} and 4,5-difluoro-1 ,2-phenylenediamine
15 (0.21 g) were stirred at RT for 4 h in THF (15 ml) and then concentrated and dried in
a high vacuum. The foamy residue was dissolved in ethanol and heated to 70°C with
stirring. Methyl iodide (0.73 ml) was then added dropwise. After three hours, the
heating was stopped and the batch was allowed to stand overnight. After
,‘ concentration, it was taken up using water and EA, and the EA phase was separated
20 off, dried with magnesium sulfate, filtered and concentrated. The residue was
punfled by means of preparative HPLC on RP-18 using acetonitrile/water (0. 05%
TFA). The clean fractions were combined, the acetonitrile was stripped off, the
residue was adjusted to pH 10 with potassium earbonate solution, extracted three
times with EA arjd then the combined phases were dried, filtered and concentrated.
25  The residue was taken up using 2 N HCI and freeze-dried. 55 mg of the titie
compound were obtained. '

LCMS-Ry: 3.83 min; MS (Cl+, M+H+): 314.1



g) and 4,5-difluoro-1, 2- phenyl enedi am ne 15 (0.21 g) were %t' rrgg?ﬁt RT for
4 hin THE (15 m) and then concentratgd and dried in a hi g)H"V m The
foany residue was dissolved in ethanol and heated to 70C with stirring.
Met hyl iodide (0.73 m) was then added dropw se. After three_hours, the
heat i ng Easnple 6p(26-Ricllotdphengt) (#-methy Bl Howegirhidasdlangh avaicni ght . Af ter
concentr’gﬁi on ti{ was taken up using water and EA, and the EA phase was
separ até %a%q P€ dried with magnesi um sul fate, filtered and concentrat ed.
The residue was purified by rheans of preparative HPLC on RP-18 using
acetonitrile/water (0.05% TFA). The clea actions were conbi ned, the
acetonitrile was stripped off, B R as adjusted to pH 10 with

pot assi um carbonate sol ution, e Y € times with EA and then the
conbi ned phases were dried, filtefFetnanuncaopgentrated. 25 The resi due was
taken up using 2 N HCl and freezesdrfled."55 ng of the title conpound were
obtained. LCM5-Rt: 3.83 min; M &J +, MtH+): 314.1 6 June 2005 27 Exanple
6: (2, 62m-bithtsrophemy ligothibeyaiaiy (0.1 5hy) bewiz2, Bidiantiotaludhe ¢00Y) were

trif uoraceiyate %&S{F( H~E< TFA Cl 2,6-D chl orophenyl isothiocyanate (0.15
g) and 9550y dR 5FoL 148, he. sdutipn was stimedipat Bd| feed h and Hien(tisated Witht he
sol ut i o, Megicgdlbhié:8Atabodimiti(02: - - '
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material wa ere
solution was purified by means of preparative HPLC on RP-18 using acetonitrile/

10 water (0.05% TFA). The product-containing fractions were combined and brought to

- dryness. Crystallization from EA/ether/heptane yielded 85 mg of the title compound.
LCMS-Ry: 3.81 min; MS (ES+, M+H*): 292.0

15 Example 7: (1H-Benzimidazol-2-yl)-(2-chloro-6-fluorophenyl)amine hydrochloride

F g >
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*2-Chloro-6-fluoroanifine (0.48 g) and 2-chiorobenzimidazole (0.5 g) Were mixedin a
flask and then kept at 170°C for 30 min. After cooling, the residue was dissolved out
20 out was then stirred at RT for 30 min, then the insoluble material was filtered off with

suction and the filtrate was evaporated. The residue was purified by means of
preparative HPLC on RP-18 using acetonitrile/water‘(0;05% TFA). The clean
fractions were combined, the acetonitrile was stripped off, the residue waé adjusted

| to pH 10 with potagsium carbonate solution, extracted three timeé with EA and thén

| 25  the combined phases were dried, fittered and concentrated. The'residuéIWas 't.aken;'
up using HCl/water and freeze-dried. 27 mg of the title compound were obtained.

LCMS-Ry: 3.45 min; MS (ES+, M+H*): 262.0




solution was purified by neans of preparative HPLC on RP-18 using
acetonitrile/ 10 water (0.05% TFA). The product-containi ng jurrla%bbgns- wer e
conbi ned and brought to dryness. Crystg|lization from EA et her?hep ane
yielded 85 ng of the title conpound. CVMB-Rt: 3.81 min; M5 (ES+, M-H+):
292.0 15 Exanple 7: (1 H Benzi m dazol -2-yl)-(2-chloro-6-fluagrophenyl)am ne

hydr ochl Bxardple & (1 HCBenz?mNaQoI £hh32 @hi@f&h@pﬁédﬂ)hﬂﬁr‘% krlff&%rﬂa%ef%e g9) and
2-chl orobenzi m dazole (0.5 g) were mxed in a flask and.then kept at 170C

for 30 min. After cooling, the re |d@ vva ssol ved out of the flask at
boiling heat using 1 N HCl and th e mat eri al dissol ved 20 out
was then stirred at RT for 30 m fe 1 nsol uble material was filtered

off with suction and the filtratg amﬂ\ated The resi due was purifi-ed
by neans of pr epar ative HPLC on lRP— 18 using acet oni tr| | e/ wat er--(0: 05%

TFA) . T wer nb .ne he aceto stripped
of f, the es'iggﬂ’éar\}\g@e @d?@if’v@a aeﬁsé"fﬂd@(f‘ {“Itu HB’P‘QE@ ‘hgﬂrﬁgﬁ'ﬁﬁéy'sol ution,
extract eshldritiee®.22 gpwmaviaddeEAress Redugh atsf&,%ttﬁ%ﬁ HIdNBE nARRFENaYRh&h dr i ed,
filtered and concentrated. The residue was taken up using HCI/water and

fr eePe- ditiied. atIIT iRy oh- 21 fblqroberzipistazelen® 3w} disselvad indioxanawss then 3. 45
mn;  MS {ddel ardh l'ﬁ'é)mlx?.ga g\%&q%ohéﬂ%rﬁﬁpﬁ?f B8 ARKRAT ﬁm?as led, the dioxapg o

H Benzi m dazol 2-yl) ronopheé am ne tr711Uor 0xab
2, 6- Di brveasasiripped offGare the maduelmdiemﬁ ah120f€bionti® rinoA&Becddling] the

trimethy rid was. a w, . se thrqugh a septum and.
the i xiErgs e A fONET ot orthe Bhsk Bain o R G1e] ABCURE St woobl o (0.3
g) di ssohmedal uoasl trelitereasfftdicithaditede ad dVapofdidl UTiRe WaRiRAkAEd under
refl er 4 h, it was cool ed, the dioxane was stripped off and the

resi ue %(a eﬁ?&t’ﬁ%ﬁ%‘%ol@@@aﬁ&f"e HPlG an B Busingracaignitrilelwatard8iodte was
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was compound were obtained.

LCMS-R¢: 3.74 min; MS (ES+, M+H*): 369.2

15

Example 9: 2—(2,6-Dichlorophenyiamino)-5—fluorobénzimidazoie hydrochloride

@Q

XHCI

a) 1-(“é'fﬁrr;in0—5-ﬂuorophenyl)-.3-(2,6-dichlorophenyl)thiourea
A mixture of 4.37 g(0.0346 mol) of 4-fluoro-1,2-diaminobenzene and 7.07 g
20 (0.0346 mot) of 2,6-dichloropheny! isothiocyanate in 150 ml of ethyl acetate is boiled
under reflux for 3 hours. After distilling off the solvent, the residue is dissolved in
methanol, treated with activated carbon, 2/3 of the solvent volume is distilled off and - :
the thiourea is allowed to crystallize in an ice bath for a number of hours, 8.9 g of the _
desired prdduct being obtained. Colorless crystals, 1st m.p. 175-178°C; 2nd m.p. |
25  294-296°C. MS (ES+, M+ H*): 329.9 -




10 purified by means of preparative HPLC on RP-1 8 using acetonitrile/water
(0.05% TFA). The clean fractions were conbi ned and freeze ggl e%ﬂ?—% 4 ng of
the title conpound were obtained. L sRt: 3.74 mn; E ): 369.2
15 Exanple 9: 2-(2,6-Di chl orophenyl am no) - 5-fl uor oben2| m dazol e
hydrochloride F C HHxHC d a) 1

A N0- 5-  2gp BAEABKIpHET Banbing)-S BBFHEIRI ture of 4.37 g
(0.0346 rrl)l of 4-fl upr%(ﬁ{ 2n }lam nobenzenghgﬁdqyd@&%%g(o 0346 nol) of

2, 6- di chi ‘é?iﬂfﬂ’éﬁsﬁ ﬂweph%dyaﬁa@edlpwonmemI)dhtoyrwls texntivackin ethbooll ed
under r eénél Héa{e(a 1?h @%ﬁﬁﬁ/aié%fté gf m@'ﬂﬂ}l ({M!é‘gﬁ‘fg it 8 %e%fegf o }e[ﬁﬁé rfcg z: Sgﬁt 'S

di ssol ve met hanol ,” treate vat ed carbon
vol ume i 6 hdiTbeisbivedt isfdistiled off, liee tdsidue isardated Withweastet, ahenm st alittu&sisi N an

i ce r_a nu desired product bei'ng
obt ai ed’e’%Sf%jr‘f"%g@ W‘ii‘%g’g adﬂEP”rﬂf%a?Lf?% JWEOUSRPGHIP. 25 204-206C. MS
(ESt, Mtydirdg r&%%&weﬁ $RRicR Ad ex@Rchid. Aft
2-(2, 6- D)!:dﬁl o?gg em nof- 5- fleuor gben2| ﬁrgésztltl)lmg Ofilthreoscokweol}tl t(§1ee residue
¥1ce

1- ( 2- Ani lgdusifie 9hmtpgra@huuqsmlma)gﬁimg amikivee ohmieshdéssol ved in
et hanol ,ﬁaﬁ? Pr@?h The m xture is
heated to re é%ux or%%?h&1gﬁtﬂe\s{o 153@ l?&?%il’ e"g]%lggfédl{%g R'&EYYEe i s
treated ihetrbsivae & diSStbiEtEld ubiag mtlxyl @cetdts, @d thedsolatibng aidate@ Withl dxaesdy

addi ur at um, hy encar bonat e sol ution and

ext r et e%fﬂe’ﬁra?h)’deF PF%FWSL@P meé%?%é‘?ﬁg 10 fRIgpRyaltreifer purified by
col umm ﬁmamrmwbynmme% hhaan@@iystmﬁdws@mﬁéélrsqntefed%ﬁ yyene chloride
and et hanol 1). After distilling off the solvent under reduced

pr essur decryg 'Z|e€§TQﬂGé‘ mixtye & GF%@CQ@M@“@WHC&C@@MI@‘@S anyatallire sol uti on
is treat t X Q r|c acid. The mxture is
e fh £X665998 cew;@ R?iabpmx' ﬁg ,

stirred 'at roomterrperaturé ely 30 mnutes, and the _
crystalline substance is filtered off and recrystalllzedfroma m xt ure of
et h)ﬁl5 acetate and ethanol. Colorless crystalline

Example 10: 2-(2,6-Dichlorophenylamino)-4-fluorobenzimidazole hydrochloride

a) 3-Fluoro-2-nitro-phenylhydrazine
A mixture of 0.01 M 2,6-difluoronitrobenzene and 0.01 M hydrazine hydrate (99%
20  strength) in 30 ml of tetrahydrofuran is stirred overnight at room temperature

(exothermic reaction) and the residue is 'brough_t té crystallization after distilling off
the solvent by treating with diisopropyl ether. Crystaliine substance, m.p. 93-95°C.
MS (Cl+, M+ Ht), 172.1

25
b} 2,3-Diaminofluorobenzene
is obtained by hydrogenation of 0.0038 mol of 3-fluoro-2-mtrophenylhydrazme in
50 ml of methanol using palladium on carbon (10% strength) as a catalyst until the
absorption of hydrogen has ended. After ftltratlon 2,3-diaminofluorobenzene is

30 obtained as a yellow oily substance

MS (Cl+, M+-H+),1 27.2




product, mp.: 294-296 C, Ms: (Cl+, M+ Ht), 296 15 Exanple 10:

2- (2, 6-Di chl orophenyl am no) - 4- f| uor obenzi m dazol e hydrochi %rjquzoég

3-Fl uoro-2-nitro-phenyl hydrazine A m xfqre of 0.01 M

2, 6-di fluoronitrobenzene and 0.01 M hydrazine hydrate (99% 20 strength) in
30 m of tetrahydrofuran is stirred overnight at roomtenperature

( exot hergyite(2-Aadtd-e+uotspthanyd-3-656 dithiordphe @UARbutdy Cryst al+i zation after
distill i_n% of f ghe solvent by treating with diisopropyl ether. Crystalline
subst andg PPRaRed Bgrepstion ol8.Q1d M 2.gdiaminoflugmbenzeng with 0.011 M 2,6-

2, 3- D argieblopReARGSZRRRYASat8 Ik 8bNR ' f kP!
3-fuoro-2-ni tdrrbophgnyl hyd¥a§? ne i Rr}ﬁg%%H}gjgl%egﬁﬁgtﬁﬁ%@lt%g‘p%g%&g% on
car bon (digihing ofé it $olvers, thedthicargats hnought totueystallizatigpt inderadthylydengen has:
ended. filtrati,on,..2.2-di an nofl uorobenzene i's 30 obtai ned 'as a

yel | w ﬁﬁ{a&mﬁ%ﬁcﬁpﬂé@o +, Mr H¥), 127.2 6 June 2005 30 c)

1- (2- Amippgverd o )-3-(2, 6-di chl orophenyl )thi ourea is obtained by
reaction of( &’011 l\/ll?’Z, iLi am nof | uor obenzene with 0.011 M 2, 6-

di chl orophenyl isothiocyanate in 30 mM of anhydrous THE at room

t t i di stilli f 1 ! . the thi isb ht t
Lrvesar (e PliorePhdtyipmitl b bSa SRl nidiacisrda Cn b o196 NE
(Cl +, Mis bistainetBahaloghushs o2h8-grb&dd e ARBEMY P él%}nﬁc?fed %&gfsé%g?gg SFHQ-ZO' e

hydr ochl ori de | s obtai ned anaLoqoust to the proce exanpl e
9 bg,or e Q@%Ip%ﬁ-f&forqple%yl)l@(a6-dlCh orophenyl)thiourea with 8 equivalents of methyl .

am no- 6+£ AN - ol jQurea.wth. ui val ents of
mot hyl P HEORERYE Lofess G g SORYGRY bR RIS OF oc

mel t i ng268t296°Camtfefoamin@68- 296C with foaming. M (O +, M- H+): 296.1 15
Exanple 11: 2-(2-Trifl uoronethyl-6-chlorophenyl am no) benzi m dazol e

hydr ochM5 (G- f‘/'+ Ht): 296.1 '

15
Example 11: 2—(2—Triﬂuoromethyl—6_—chiorophenylamino)benzimidazole hydroch’loride -
50104134, 32902-118-15968 '

N .
H xHCI

Cl
N
PS

N

H

CF3

a) 1-(2-Aminophenyl)-3-(6-chloro-2-trifluoromethylphenyl)urea
20 s obtained by reaction of equivalent amounts of 1,2-diaminobenzene and

o, ST

2-trifluor"c'ifﬁethyl-S—chloropheny! isocyanate in anhydrous THF, the desired urea
derivative crystallizing out after a short time. The mixture is stirred at room
temperature for approximately 20 hours and the crystaliine precipitate is filtered off.“
Pecomposition point 310°C |

25 MS (E+, M+ H+); 330.1

b) 2-(2-Triﬂ'uoromethyl—B—_chlorophenylamino)benziniidazole hydrochloride o
0.8g of 1-(2_-aminophenyl)-S—(6—chioro—2-triﬂuoromethyiphenyi)urea is heated under

reflux conditions for 5 hours in 10 mi of POCl3, a clear soiution resulting. After



S0104134, 32902- 118- 15968 Cd  2HHXHCI CF3 a)

1- (2- Am nophenyl )-3-(6-chl oro-2-trifl uoronet hyl phenyl ) ur ea Z‘Rl '308%“ ai ned
by reaction of equivalent anounts of - di am nobenzene ang
2-trifluorbnmethyl -6-choorophenyl isocyanate in anhydrous THF, the desired
urea derivative crystallizing out after a short tinme. The mxture is

stirred distifiopoff the phesphons okpshlGRiYy eddrabalived é%QHFeSt tall ' ne
pr eci pi ttat e is fil tered@‘ mDeco ositi onu%hl !25[ C 25 I\);B"}%Eﬁu

330.1 b) %afeﬁWﬁ"i‘?’@‘&br%%mgﬁtalbzamﬂdﬁ@ﬁa@iﬂﬂea ﬁ&f%ﬂlﬁlaﬁ?(ﬁﬁemd@ﬂ and

hydr ochl grofitdhr8h& on silica gel
1- (2- am nophenyl )‘gh (on 3 lcgrgg ES'“Pafmfi‘é‘#’Sr%t‘r? 3 Secr)lfy(i" gt oa{ﬁ?tgaﬂ%gf"éd under

refl ux cbrartof omthangl. Afthoujlstclilng]o{mherbo{uéntl?m@ &sx@eclbeﬁersomddjhl

eyl
S B s o kP e R G  *
crystall gasalhldmhyleéth@!g Wﬂe&ﬁ?staﬂ'hé prsdipitad & MtRed ot @roﬁﬂle%ft? §ﬂﬂ1tly

chromat ogr aphed on silica gel using a mxture of 10 parts o

di chl or orellenfshreystats. Mip p265-288°CGraMB8 400, MAHtRr3@isti | ling of f the sol vent,
the residue is dissolved in ethyl 5 acetate and rendered strongly acidic
using a saturated solution of hydrogen chloride gas in diethyl ether. The
crystalline precipitate is filtered off. Colorless to slightly vyellow sh
crysbal % lﬁ 255-288C. M5 (Cl+, M+ H+): 312.2 10 Exanple 12:

2- (3 xamie dpherigiBalichiprophenylamingbr dheiflupiabenzishidarmie hydidcbloride

8010030%(§1?§@3?{,809 Cl HH xHCI C 15 a)
1- (2- Ami no-5, 6-di %?uorophensélzl) 3- (2 6- di chl orophenyl )thi ourea i s obtai ned

by boiling a m xture of 0.01 M1, 2-di am no-3, 4-di fl uorobenzene with 0.01 M
2, 6-di chl or ophenyl i sot hi ocyanate in 50 m of et hyl acetate for 4 hours.

Af ter
Cl

xHCI

15 a) 1-(2-Amino-5,6-difluarophenyl)-3-(2,6-dichlorophenyljthiourea-
is obtained by boiling a mixture of 0.01 M 1,2-diamino-3,4-difluorobenzene with
0.01 M 2,6-dichiorophenyl isothiocyanate in 50 ml of ethyl acetate for 4 hours. After
distiliing off the solvent, the thiourea is brought to crystallization under dusopropyl
ether. Cqﬁiﬁ[{me solid. M.p. >310°C.

20 MS (Cls, M+ HY): 348.0

b} 2-(2,6-Dichlorophenylamino)-4,5-difluorobenzimidazole hydrochloride
is obtained analogously to the procedure described in example 9.b) from 3.2 g of
1-(2-amino-5,6-diflucrophenyl)-3-(2,6-dichlorophenyl)thiourea and 10.6 g of methyl
25  iodide.
_Crysta!line solid, m.p. 228-230°C. MS (Cl+, M+ H*): 314.0




distilli ng off t he sol vent the thiourea is brought to crystallization
under diisopropyl ether. Crystal line solid. Mp. >310C. 2 r’?!\/IS %gbg M+
H+): 348.0 b) 2-(2,6-D chlorophenyl am':{g)) 4, 5-di f | uor obenzi’m“44

hydrochl oride is obtai ned anal ogously To the procedure described in example
9.b) from3.2 g of e

1- (2- am Brarhpte-1d: blE-DMsBbhedyladi) H-6 &g&b«? 8k 0.6 g of
met hyl 25 dli%dl de. %yst al li lr}le 'i%l id r@m pN%Z 32{)%@612@5 C%F%émd%iﬂ:
314.0 6 June 2005 32 Exanple 13: ' .
2- (2, 6-D chl orophenyl am no) - 5- hydr oxybenzi m d Iﬂl e hycfiobromde OH Y HH
xHBr G a) 1-(2-Am no-5-nethoxyphenyl)-3-(2, 6-dichlorophenyl)thiourea 5 is

¢gFBbed in exanple 12a) from 0. 005
@ 6- di chl orophenyl...”""" .
54/166C and fresh

i sot hi ocyanat e. Cryst al l'ine d M p.:
crystallization; deconposition pt : POC. M5 (ES+, M+): 342.0 10 b)
2-(2,6-Dichl orophenyl am no) - 5- fret hd}ybe 7i mi d I e hydrochloride is

obt ai ned anal ogously to the prggedure descri be i n exanple 9 by reaction of
0.0025 M 1-(2-am no-5- met hoxyphenyl)-3- (2, 6-di chl or ophenyl )t hi ourea w th

0. 0205 M)refriminaginethoxyenyl)-3€2,@dichialophafyigthiotired i | i ng of f the

sol vent ,. s,, di ssol ved little ethy et ate, the
sol u?’ ion Pigﬁ#r{eegiser e‘gg%'#?yo pégq:%crl.ge Gﬁeﬁﬁ@b%‘:’ '%%QTPB'Pe{?BS OEH P GRS
h]%/dr ogen,2-diammindel- Q@mdxlybdnﬁd@’éncﬁbmls M@'SH tﬂﬂ@rbbﬁbﬁ%ﬁs&h%cyéﬁéteer ed of f
after a
> (5 6 GEHPBRS SR Giv 764186 K5 ane ipbiont staliaatins depeinpbelian deir0 A mat ur o
0_6, 05 @pafc2- (2, 6-di chl orophenyl am no) -5 net hoxybenzi m dazol e
hydr ochloride, 0.5 nl of glacial acetic acid and 0.5 m of hydrobrom c acid
(48% sMPfBh)MaY:8484 | ed under reflex for 3 hours and the solvent is then
disyphlled off. The
‘ b) 2-(2,6-Dichlorophenylamino)-5-methoxybenzimidazole hydrochloride
is obtained analogously to the procedure described in example 9 by reaction of
0.0025 M 1-(2-amino-5-methoxyphenyl)-3-(2,6-dichlorophenyl)thiourea with
0.0205 M methyl-iodide in 20 m! of ethanol. After distilling off the solvent, the residue
15 s dissolved in a little ethy! acetate, the solution is rendered strongly acidic using a

saturated solution of hydrogen chloride gas in diethyl ether and the crystals are

filtered off after a few hours. M.p. 172-174°C, MS (Cl+, M+ H+): 308.0

¢) 2-(2,6-Dichlorophenylamino)-5-hydroxybenzimidazole hydrobromide
20 A mlxture "0t0.05 g of 2-(2, 6-dichlorophenylamino)-5-methoxybenzimidazole
hydrochlonde 0.5 ml of glaCIaI acetic aCId and 0.5 ml of hydrobromic acid {(48%
strength) are boiled under refiux for 3 hours and the solvent is then distilled off. The

solid residue is brought to crystallization under a little ethyl acetate. 0.02 g of 2-(2,6-
dichlorophenylamina)-5-hydraxybenzimidazole hydrobromide is obtained of m.p.

25  265-269°C, MS (Cl+, M+ H+): 294.1

Example 14: 2-(2, 6~chhlorophenylammo) 4,5,6,7- tetrafluorobenzimidazole
hydrochionde ' '




solid residue is brought to crystallization under a little ethyl acetate.
0.02 g of 2-(2,6- dichlorophenyl am no) - 5- hydroxyben2|n1daz%hﬁ h&%g@brornide
i's obtained of mp. 25 265-269C, M ( % M+ H+): 294.1 Exanp :
2-(2,6-D chl orophenyl am no)-4,5,6,7-te ?afluoroben2|n1dazole hydr ochl ori de
6 June 2005 33 FF d NHHFCd xHC a)

1-(2- Am no- 3, 4,5, 6-tetrafl uorophenyl) - ﬁ (2, @rdlchloropheny%ifﬁlourea S
obtained by boiling a m xture of 1 g of
1, 2-di am no- 3, 4, 5, 6- tetrafluorob%ﬂzene
|soth|ocyanate in 30 M of Ry dT OUSy
distilling off the sol vent @ thi gurey

under diisopropyl ether anu 88 -
1-(2-amno-3,4,5,6-tetrafl uofop éﬁ;g#ﬁb (2, g dlchkggo- phenyl ) t-hi'ourea are
obtained as a crystalline saflid. Mp. >300C. NB 1 M+ Ht): 384.06 10 b)
2- (2, 6-Di chl orophenyl am no) -4, 5, 6, 7-tetraf | uorobenzi m dazol e hydrochl ori de

i s obt al&‘)eh(%ﬁml@g@u&ﬁ;ﬁ tecbraﬂh@rq@hecwi&f@r(@ Gtdiohiarbplenyijttieamal e 9:b) from 1.5

f hI h t 0
R e e e e T A KT T
gel usi ng1agoig, GJrcﬁzh!@bpﬂlQn;ﬂaédtﬁao@frarﬁithrh 30a8t gitahhybrdi@rtbfaRfdrbfigptane, 5
part i chl h’s 15 of methanol and 1 part of aqueous

conc nt r%ﬁ‘é%fsa Ha'épﬁl@ﬂ ?gtta BPiyent dhe hiowies. is byoughs so erysializatipn unger He) :
350. 2 . |
vl ochleDhePIeingr ka0 § U R RIR P e e taichb a3 Ere R g ©

hydr ogermteunqr)tmcsuréa@r@bb&nm a9 aZrpstdilihé $olieMily. 83602 ENASWES:, %8}-19) -of
pal |.adi @al yst on carbon at room tenperature and normal .pressure. After
distill % f the solvent, a dark partially crystalline oil is obtained,

which i s used

1.13 g of 2, 6-dichl orophenyl
Bfuran for 5 4 hours. After
; brought to crystallization

10 b) 2-(2,S-Dichlorophenyiamino)-4,5,6,7—tetraflu0r0benz.imidazole hydrochloride
is obtained analogously to the procedure described in example 9.b) from 1.5 g of
1-(2-amino—3,4,5,6-tetraﬂuorophenyl)~3f(2,6-dichIorophenyl)thiourea and 4.4 g of
methyl iodide and subsequent column chromatography on silica get using a mixture
of 10 parts of ethyl acetate, 5 parts of n-heptane, 5 parts of dichloromethane, 5 pé&s
15 of methanol and 1 part of aqueous concentrated ammonia. Crystalline solid, m.p. -
220-222°C. |

MS (Ci+, M+ H*): 350.2

- Example 15: 2—(2,6-Dichloropheny-lamin-o)-tl,6-difluorobenzimida20[e hydrochloride
20 - | |
a) 1,2.-Diamino-3,5—diﬂuordbenzene
is abtained by hydrogenation of 5 g of 2-amino-3,5-difluoronitrobenzene with 0.8 g of
palladium catalyst on carbon at room temperature and normat pressure. After
distifling off the solvent, a dark partially crystalline oil is obtained, which is used |
25  without further purification for the preparation of stage b).

b} 1-(2-Amino-4,6-difluorophenyi)-3-(2,6-dichlorophenyl)thiourea
is obtained by allowing a mixture of 0.01 M 1,2-diamino-3,5-difluorobenzene with

0.01 M 2,6-dichlorophenyi isothiocyanate in 60 ml of anhydrous THF to stand over




25 without further purification for the preparation of stage b). b)

1- (2- Am no- 4, 6-di f uorophenyl)-3-(2, 6-di chl or ophenyl )t hi our ﬁ;’ . 2\%5 obt ai ned
by allowing a m xture of 0.01 M1, 2-diam no-3,5-difl uorobe Mg 2% h 0.01 ™
2, 6-di chl or ophenyt . i sot hi ocyanate in m of anhydrous THE to stand over 6
June 2005 34 the weekend at roomtenperature. After distilling off the

sol vent, tHe Qe ditd ikt P t f, opr opyl

et her. Cryst al l'i ne gg???enm . gglff%{?gmk‘%sd“‘é%&@‘mﬂ% tﬁghgesalBS c)

2-(2, 6- dp@mbtmwmlhaﬁimpmdersmopmwr@tbenﬂrystdﬂmebehﬂyfarmcmmwde i's

obt ai ned t he procedure described in exanple 9.b) from2 g of
1-(2-. 'X'%nﬁ% L) 6’18*\/ %g%rophenyl) 3-(2, 6-dichl orophenyl )thiourea and 6.4 ¢

of nmethyl iodide. GCrystalline solid, mp. 232-234C. M5 (C +, i H+): 3142
10 Exanpl e 16: (1H Benzi m dazol - 2-yl ) (2-chl or ophenyl ) am ne

t ri f Puor@a63.8tkichipropRenpaninghd rdifidrobengimidazgle WO@?IGM@I’ obenzi ni dazol e

0.6 (9 fs then k at 225C f 2 h, After

cool i ng,ls}[@gﬁpgaéléﬁg}oggu y8+ g-é 8"%%‘%"”5&@ I @XAMPIgS. b)ofB‘P’F‘l%% ohd4€- usi ng
1 N HO , amine-4 B&Dilud}bphefqn)e:s-l(ab dietsiofphAiRficatda Hhd B A4k hiinyidHad.> the
f||trate was adjusted to pH 9-10 using potassium carbonate andy

concent rGgystailineTsalid; asp.RE2-234°C. MB{EH-, M-t HF):Isau 2ret hanol , the insol ubl e
material was filtered off, the nother |iquor was treated with ether and
the precipitate was filtered of f again. The nother |iquor was concentrated

and 1ohe Exmhplod ewm@enimubm@ylmbn|ofdsm1@nyn%h?é1m'ﬂb§m%étatéf ter

filtering off the crystals with suction, the nother Iiquor was 20

concentrated and the residue was_guridi ed means of preparative HPLC on
RP-18 using acetonitrile/ water 5‘V The clean fractions were
conbi ned and freeze- dried- 100- AEE conpound wer e obt ai ned.
LCVMS-Rt: 3.16 m'n I\/IS(C|+ MeHH) 244 oh'zg anple 17: (1 -

H Benzi m dazol - 3 2-trifluoronethyl phenyl)anm ne trifluoroacetate QC /~
HHFF ]qloranmne (0.5 g) and 2-chlorobenzimidazole (0.6 g} were mixed in a flask and

then kept at 225°C for 2 h. After cooling, the residue was dissolved out of the fiask at
boiling heat using 1 N HCI, the insoluble material was filtered off with suction, and

15 the filtrate was adjusted to pH 9-10 using potassium carbonate and concentrated.
The residue was treated with.hot methanol, the insoluble material was fittered off, the

- mother liquor was treated with ether and the precipitate was filtered off again. The
mother liquor was concentrated and the residue was crystallized ‘again from
methanol/ether. After filtering off the crystals with suction, the mother liquor was |
20 concentrated and the residue was purified by means of preparative HPLC on RP-18

' using acetonitrife/water (0.05% TFA). The clean fractions were combined and freeze-

dned 100 mg of the title compound were obtained.

LCMS-Ry: 3.16 mln, MS (CI+, M+H*): 244.0

25 Example 17: (1H-Benzimidazol-2-yl)-(2-triftuoromethyiphenyl)amine trifluoroacetate- _

dF
-2-Aminobenzotrifluoride (0.5 g) and 2-chlorobenzimidazole (0.47 g) Wefe- mixed in a
fiask and then kept at 225°C for 2 h. After cooling, the residue was dissolved.out of



F 2- Am nobenzotrifluoride (0.5 g) and 2-chl orobenzi m dazole (0.47 g) were
mxed in a flask and then kept at 225C for 2 h. After co-o%iJ[]g 205?9'

resi due was di ssolved. out of 6 June 2 %g 35 the flask at "BoIT1 ng heat
using 1 N HCl and the insoluble matter s filtered off with suction after
cooling. The filtrate was concentrated and the residue was purified by

means of raty i B, ; i trile/ water (0.05% TFA).
The cl egﬁ; racat’iitﬂg}r@gwgérag u%@ﬁbqaﬁ]eﬂé%@ ?%e@g(glbglrgl @8 _iteg\gaﬁ,gﬁéqe%?{gwﬁ]t | e
conpoundsugioa afler choling dihe fillEMs-WRas cBnd@mtmited ah tifcteasididias pudkéd by Exanpl e

18: (1 H imd | = 2- = (2- henyl )am.ne trifl uaroacetate rorl .
TFA (2 Br g%%ﬁﬁ:olw heg)%?%t.“’? 'élf?"gﬁﬂf éfb gﬁ@?’ﬁﬁé‘%ﬁ%"&?@fﬂ?i@r ((é-p@%’" dTAkethe r eact ed
accor di nglea Gratforex @8R} CorhifinedlahdBedYe- 4R, 152t n§ GNP A4S doMBbENa iR ned:
LCV5-Rt: 3.55 mn;, M5 (ES+, MtH+): 288.0 Exanple 19: (1 -

H Berzi nPbigingd. 2-yl)-o-tolylam ne hydrochloride rr~y HC 15 |i '

AR AR ML LR i (O 19
i Y, ; - NP ing. 1...N HCI
<011 B 1 2ot 901 OBk e L

evaporated. The residue was purified of preparative 20 HPLC on
RP-18 using acetonitrile/water (O oWZ@he clean fractions were
conbi ned, the acetonitrile was pe}ﬂ\of —the residue was rendered

al kal i ne using potassium carbona | ufji orsa extracted three times with EA
and .t he conbi ned phases were then dried, filtered and concentrated. The

resi due v@somokniing!(.89) Bad ReokdBenaitldaile $0\4dtd)Alewasabloaekeofiingd. 110

of. the title conmpound were 25 obtai ned.
"9 10 oexampei?.ﬁp

117 mg of the title compound were obtained.

LCMS-Ry: 3.55 min; MS (ES+, M+H+): 288.0

Example 19: (1H-Benzimidazol-2-yi)-o-tolylamine hydrochloride

CL s

15 N |
2-Methylaniline (0.5 g) and 2-chlorobenzimidazole (0.71 g) were mixed in a flask and
then kept at 250°C for 2 h. After cooling, the residue was dissolved out of the flask at |
boiling heat using 1 N HCI, then the insoluble material was filtered off with suction
and the filtrate was evaporated. The residue was purified by means of preparative
20 HPLC'n RP-18 using ace_tonitrile/wéter (0.05% TEA).__Tﬁe clean fractions were
cpmbined, the acetonitrile was stripped off, the residue was rendered alkaline using
. potassium carbonate solution, extracted three times with EA and the combined
phase_s were then dried, filtered and concentrated. The residue was taken up using
| 2 N HCl and the solution was freeze-dried. 110 mg of the title compound were |
25 - obtained. '

LCMS-Ry: 3.54 min; MS (Cl+, M+H+): 224.1




LCMB-Rt: 3.54 min; M5. (C+, MH+): 224.1 6 June 2005 36 Pharnacol ogi cal
data: Test description: 5 In this test, the recovery of t%eJuithzbﬁﬁel | ul ar
pH (pH ) after an acidification was dﬁerm’ ned whi ch comences "Wt h
functional NHE even under bicarbonate-Tree conditions. For this, the pH
was determ ned using the pHsensitive fluorescent dye BCECE (Cal bi ochem

t he precprsaiacd 1 fhd.s enpl oyed). The cells were first—-+toaded with
BCECF. The BCECF fluorescence was determined in a "Ratio 10 Fl uorescence
Spectroneter” (Photon Technol ogy International, South Brunsw ck, N J.,

USA) at i . wavel engt hs of 505 and 440 nm and an em ssi on

wavel engﬁ%qgfggé@g%ﬁm and converted into the pH by neans of calibration
curves. The cells were incubated in NHAClI buffer (pH 7.4) even in the case
of BCECFK rd‘jg?di ng (NH4C lm‘fer: 115 MM NaCl, 20 M NFH4Cl, 5 mM KCl, 1 mv
cac1?® 1nis iest covery Auithe puaceliulaipl (REpter anagpidificasionagas  a pH of

7.4 is s ' . . _The, i.ntracell r acidi,fication was i nduced by
addi t i onﬁé?ﬁﬁbggméﬂo?é\%%ﬁﬁ%@“#8%"061?1‘ mggg@éugg?b%:aqbgngg} €eal i quot s
of the aminditionscBbiathit the'pMHIES dbtériiried tSiAg the BERSBIRIN Ve RfcetienPBl/& ECOVETY
was recorded for two mnutes in the case of NHEl, for five mnutes in the

case of BEFECSFdhaltfiothanhrtbe precusasBCRECHAMasEnpibydEThe lcells R@rd fiet

cal cul at; . LRI it ency of the substances tested, the cells

were fi rléz?&of)\m@?ﬁ%cgﬁeﬂ%ef ﬁ%&ﬁ‘?@‘r’%fegﬁe%ﬁ ¥#s Qeg%%rl'e’éf@ HH R overy or no

pH necoRugresterd spmbm@tbaqehoﬁmTédsrmd:@?wlfﬁérﬁaﬁbhétﬁsemrmuﬁé%?@, the
f nM NaCl, 4.7 mM KCl,

cells V\moi‘%c%bat ed_in Na+- cont ai n:ﬁfgg butffer (133.8

1.25 mv A)atexcitgiiopwavelengihs of §ip ungidtOnmumBandmissioros, 5 nM
Hepes, ' i S usj _ ] r e
determ ?édtﬁgloég{gg?etﬁﬁ? gg}f %ﬁ‘?ﬁ%’?"t elg,s' eéaﬂh‘s%eﬁv@;@ ﬁ?ﬁéﬁ%?@@%@iﬁur@gf ree
buf f er (Th3%ells Wdre eduibatedin IR GEbutfer(pAVKS) evdn #PtheMaseafBoedr25 M
MgCl 2, 0.97 mM K2HPO4, 0.23 mM KH2PO4, ' 5 Hepes, 5 mM glucose, a pH of

7,0 is deading(MdaQ! dMufferOH) 5 niv MR anddéH 401, BanhEKCEd et €aCapal ik i n
the Na+-containing buffer. The recovery of the intracellular pH at each 30

tesfad MarentthimMdHlepesad sialugase. hara/ipf B&%d ph of @rdismet osingtieMmaxi mum
ooy ! NaOHS Th i FhdtiuRl: dolfidaiaR s HEuSS'BY 206on or 8% ofan el M E
free buffer (see below) to 25 ul aliquots of the cells incubated in NH4Cl buffer. The
subsequent rate of pH recovery was recorded for two minutes in the case bf NHET,
for five minutes in the case of NHE2 and for three minutes in the case of NHES. For
20  the calculation of the inhibitory potency of the substances tested, thé cells were first

investigated in buffers in which a complete pH recovery or no pH recovery at all took

piace. For the complete pH recovery (100%), the cells were incubated in Na+-
COntain:igg_;§Bﬁﬁer (133.8 mM NaCl, 4.7 mM KCl, 1.25 mM CaClp, 1.25 mM MgClso,

0.97 mM NagoHPQO4, 0.23 raM NaoHPO4, 5 mM Hepes, 5 mM glucose, apH of 7.0
25 setusing 1 M NaOH). For the determination of the 0% value, the cells were

incubated in an Nat+-free buffer (133.8 mM choline chioride, 4.7 mM KCI, 1.25 mM

CaCls, 1.25 mM MgC_Ig_., 0.97 mM KoHPOy4, 0.23 mM KHoPOy, 5 mM Hepes, 5 mM

glucose, a pH of ?,0 is set using 1 M NaOH). The substances to be tested were

applied in the Na+-cohtai'ning buffer. The recovery of the intracellular pH at eéch )
30 tested concentration of a substance was expressed in percent of the maximum

recovery. The IC value of the respective substance for the.indi:vidual NHE -subfypes




6 June 2005 37 was cal cul ated fromthe percentage val ues of the pH

recovery by neans of the program Signma-Plot. Results: 5 I C50
(PM, (rNHE3) 1 0.53 2 0.47 3 0.64,,4 0.49 50.78 6 ?@532%552 8

0.65 9 1.0 10 3.2 11 0.83 12 2.9 43 1.1 14 56 15 1.6 16 0.63 17:
3.5 18 1.2 19 3.5 6 June 2005 38 CLAIMS A conpound of the fornula | R9

R2 @ Tct ; wasBalctidibd from the percentage values of the pH recovery by means of the

program Sigma-Plot.

Results:
5
Example ICsq [uM],
(rNHE3)
1 0.53
2 0.47
3 0.64
4 049
5 0.78
6 0.39
7 0.52
8 0.65
9 1.0
10 3.2
11 0.83
12 29
13 1.1
14 56
15 16
16 .0.63
A7 35
18 12
19 35




which is 2-(2.6-dichl orophenyl am no)-9 H benzi m dazol - 4-ol;
(1H benzi m dazol - 2-yl) - (2- chl or o- 6- met hyl phenyl ) am ne;

(2, 6-di chl orophenyl)-(5, 6-di fluoro-1 H benzi m dazol - 2-yl )ar@leE,e 2005
(16-di ehl or ophenyl )-(4-nethyl -1 H benzi m dazol -2-yl)am no; (I

H benzi m dazol - 2-y1) - (2-chl oro-s-fl uorophenyl)am ne; (1 e

H benzi m dazol - 2-yi ) - (2. 6- di bronophenyl ) am ne; —

2- (2. 6-di chl or opheny! ani no) - 5-f | uor 0B8nzi i dazol e;

(2, 6-clizcMeor ophenyl am no) - 4-f | uor obenzi m dazot e;
(2-trifluoronethyt-6-chl orophenyl am no) benzi m dazol e;

(2, g gl I chl-or ophenyl am nog 4,5-di fl uorobenzi m dazol e;

(2 CHIGHBH REHS fRIMW - 5 hydroxyben2| m_dazol e; '
(2, 6-di chl orophenyl am no) - 4gph. 6. 7- t &% af | fibr obenzi ni dazol e: :

(2. 6-dichl orophenyl am no) -4} 6-d' rfl uo 8zi m dazole; or their
a

h rmaceutlcally t ol er abFesefts b et dt es, The use of conpounds
of the formula 1, in which: an [RS |ndependently of one anot her are
H F, d, Br, I, CN, al dar.bon atons, which is
unsubstituted or partially or conplet h substituted by fluorine, or 25
R1 and R5 are cycloal kyl havig 3Ht o 7"carbon atons, which is unsubstituted
or pamhiciisy or conpletely substituted by fluorine, or 30 RL and R5 are
OH, O=2eRibytliciierphenylantioo} tiddehzdmidazold-ol; whi ch is unsubstituted or partially
or colp-beatipidazbis?-yi-(@-culotoys-nethyiptienw)aroine;
(2.6-dichloraphenyl)~(5,6-difluoro-1H-benzimidazol-2-yl)amine;

(2,6-dichloropheny!)=(d-methyl=1H-benzimidazol-2-ylJaming;
{1H-benzimidazol-2-yl)-(2-chloro-6-flucrophenyliamine;

(1H-benzimidazol-2-y1}-(2,6-dibromophenyl}amine;
2-(2.6-dichlorophenytamino)-5-fltuorabenzimidazole;
2-(2,6-dichlorophenylamino)-4-fluorobenzimidazole;
2-(2-iriflucromethyi-6-chlorophenylamino)benzimidazole;
2-(2,6-dichlorophenyfamino)-4,5-difluorcbenzimidazole;
2-(2,6-dichlorophenylamino)-5 hydroxybenzimidazole;
2-(2,6-dichlorophenylamino)-4,5.6,7-tetrafiuorobenzimidazols;
2-(2,6-dichlorophenylamino}-4,6-difluorobenzimidazole;

ar their pharmaceutically tolerable salls or trifluoroacetates,

O

2-
2-
2-
2-
2-
2
p.

2 The use of compounds of the formuta |, in which:
"R1andRs |
20 independently of one another are H, F, Cl, Br, 1, CN, aIkyl having 1-to 4
a carbon atoms, '
which is unsubstituted or partially or completely substituted by
fluorine, |
or
25 RtandR5 7
are cycloalky! having 3 to7 carbon atoms, _
which is unsubstituted or partially or completely substituted by
fluorine,

or

- 30 R1andAS5

are OH, O-alkyl having 1 to 4 carbon atoms,
which is unsubstituted or partially or complete[y substltuted by
fluorine,

or




|

T

6 June 2005 39 Rl and R5 are OCOR10, NR1 1R12, COR13, COOH, COOR14,

CONRL1R12, -(On SOnMR15, nis zeroor 1; { 5 mis zero,-%ﬁhﬁabogr

and R5 are O phenyl, which is unsubstituted or substituted™d

substituents sel ected 10 fromthe groupgconsisting of F, O, Br, I, alkyl
‘havi ng 1 to carbon atoms, OH, O-alkyl having 1 to 4 carbon_atons,
NRlGRlﬁ @N’Sﬁ (C1- C4)-a| kyI sul fonyi, which is unsubstituted or partially

whol Iy Iy y ving 1 to 4 carbon
g{ ons, V\%ere (t')%e a: Eﬁl ' gr bups are éﬁéu%@cﬁ?'&l:@@% pé@ 1112, 6tOMhol |y
fluorinat ed, SR4QRIS, H or al kyl having | to 4 carbon atons, which is _
unsubstituted or partially or conpletely substituted 20 by fluorine, Rl11
and R12 i ndependenid yeroforotie anot her are H, alkyl haV| ng 1 to 4 carbon
at ,  Whi chglmay b&gart Lally or conpletely fluorinated and any . desired

roup may repl dac

g-i o? arﬁenberedprl ng; or R11 and R12 are COR19 or SO02R20; R18, R19 and
R20 30 |nd [i)endently of one another are H or alkyl having 1 to 4 .

are O-phenyl, _ _
which is unsubstituted or substituted by 1 - 3 substituents selected
10 from the group consisting of F, Cl, Br, i, alkyl having 1 to 4 carbon
: atoms, OH, O-alkyl having 1 to 4 carbon atoms, NR1 6R17, CN or
(C1-C4)-alkylsulfonyl,

which is unsubstituted or partially or wholly fluorinated,
R16 and R17

15 | are H or alkyl having 1 to 4 carbon atoms,

where the alkyl groups are unsubstituted or paftially' '
or wholly fluorinated,
R10  is H or alkyl having 1 to 4 carbon atoms,

- which is unsubstituted or partially or conipletely substituted

20 ' by fiuorine,

‘R11 and R12

independently of one another are H, alkyl having 1 to 4 carbon |
atoms, which may be partially or completetly fluorinated and any
desired CH2 group may replaced be by O or NR18

25 or R11 and R12

together are a 5-, 6- or 7-membered ring;
or R11and R12

are COR19 or SO»R20;
Fl18 R19 and R20

30 ‘ independently of one another are H or alkyl havmg 1 to 4
| carbon atoms

whzch Is unsubstituted or- partlaliy or completely
substituted by fluorine;

%2 %20 or NR18 25 or R11 and R12 together are a 5-,




‘atoms, where é{@aﬁhlﬁ;ﬁfggroups are unsubstituted or partially or wholly

carbon atons, which is unsubstituted or partially or conpletely
substituted by fluorine; 6 June 2005 40 R13 and R14 are alsk‘mbe%ggng- lto
4 carbon atons, which is unsubstituted or partially or conpletéely
substituted by fluorine; 5 RI5 is alfl or Oalkyl having 1 to 4 carbon

fluorinated, or is OHor NR21 R22; R21 and R22-independent|y of
one another are H cireallk habingi N 4 chibch at%ﬁ{sbon atoms, which is o
unsubstituted or partially or conpletely substituted 15 by fluorine, in
whi ch any desired CH2 gr dtifich isrunsaibstipited edpatiialipor comRaaly Jeb3tiided! or

al kyl having 1 to 4 carb%@f%ﬁﬁg, which is unsubstituted or partially or

20 conpl etely substituted’by brine; or R21 and R22 together forma -
5-,56- or 7-Rtfbered ring; 25 R2, R3 and R4 are Hor F;, R6, R7, R8 and R9

“independently of one another are H F, d, Br, |, CN, alkyl or O alkyl

havi ng 1 is -al_ yl or -alkyl -having 1 to 4 carbon atoms,
vyh‘ere the alky! groups are unsubstituted or partially or
wholly fluorinated,
or
10 R15 . is OH or NR21R22;
R21 and R22

indepéndently of one another are H or alkyl having 1 to.4
carbon atoms, '
which is unsubstituted or partiaily or completely substituted

15 | ‘ by fluorine, in which any desired CHp group can be replaced
by O- or NR23; |
R23

is H or alkyl having 1 to 4 carbon atoms,
which'is unsubstituted or partially or

20 : _ completely substituted by fluorine;
' or

R21 and R22

together form a 5-, 6- or 7-membered ring;

25 A2, R3.and R4
are Hor F;
R6, R7, RS and R9 | -
independently of one ancther are H, F, Cl, Br, 1, CN, aiky! or O-alkyl having 1 7-
to 4 carbon atoms, '

30 . which are unsubstituted or wholly or compietely substituted by
fluorine, |
or R6, R7, R8 and R9

are cycloalkyt having 3 to 7 carbon atoms,



to 4 carbon atons, 30 which are unsubstituted or wholly or conpletely
substituted by fluorine, or R6, R7, R8 and R9 are cycl oal %yjungapbgg 3to 7
carbon atons, 6 June 2005 41 which is unsubstituted or wholTy 6

conpl etely substituted-by fluorine, ol R6, R7, R8 and RO are OH, OCOR24 or
NR25R26; R24 5 is H.or, alkyl having 1 to 4 carbon atons, which is
unsubstituted or whBligR/isginsubsyiwted oy whabyor completely subslitied by fReBinand R26
I ndepensiamné | 7. other are H or alkyl having 1 to 4 carbon atons, 10
which is un’s%{)'g{‘?tgﬂtee or wholly or conpletely substituted by fluorine,
R25 and R26 ave Qi,cOCORZH or NR25RILS5 and R26 together with the nitrogen
atomto whic ey are bonded, forma 5-, 6- or 7-nenbered ring, in which
any desired CH group can be replaced by 0 or NR 18; R27 -20 Is H or al-kyl

havgng 1 to 4. car benHadr QMg nAlrgM kS 4470 bi ed or wholly or..conpletely
substituted by fluorine, or of nt%ei r phar rra%ectdtn"%’cal ly tolerable salts, for

the production of whigidiscmsabstifubed pheholigatr vemplatblydiudetinded byifeloiaee 25
i nfluenced b)hééﬁgm)hbbon of the Na/H* exchanger.

independently of one another are H or alkyl having 1 to 4 carbon
atorﬁs,
10 ' which is unsubstituted or wholly or corhp!etely substituted by
| fluorine, |
or
R25 and R26
are COR27;
15 ~ or R25 and R26
together with the nitrbgen atom to which they are bonded,
form a 5-, 6- or 7-membered ring, in which any desired CHQ
group can be replaced by O or NR18;
R27
20 is H or alkyl having 1 to 4 carbon atoms,;
which is unsubstituted or wholly or completely
substituted by fluorine,
or of their ph.armaceuticaily tolerable salts, _
for the production of a medicament for the treatment of diseases which are
25  influenced by inhibition of the Na*/H* exchanger. |

3. The use of-a compound { as claimed in c[airrf 2 for the production of a medicament .
for the treatment or prophylaxis of disorders of the respiratory drive. |

30 (4. The use ofa compound | as claimed in claim2 for the production of a medicament .
for the treatment or prophylaxis of respiratory disorders, in particular sleep-related-
respiratory disorders such as sleep apneas.




.3. - The use of a conpound | as clained in claim2 for the production of a
medi canent for the treatnent or prophylaxis of disorders %fJuBQ‘i 05
respiratory drive. 30 4. The use of a conpound | as claimed in claima for
t he production of a nmedicanent for tdhé treatment .or prophyl axis of

ticul sl eep-yelated, respiratory disorders

respi gatory di sorders, in par ( R- . (

such géﬁzﬁ%léspe 9 %ggg!poé'"gadrfbg %66@83@9@1’“%{ r tReprrdustiop gieungdicament | ai med
in cl gonhd ﬁ&{m{éﬂ@@@&?@ﬂg knaAggi canent for the treatnent or

prophyl axi s of snoring. The use of a conpound | as clainmed in claim?2

for the production of a 5 nedicament for the treatnent or prophylaxis of
acute gn i I i,seases.. articylar acut e kidney failure and
chr oni g gpgﬁ_gs%n(?f;? F%‘(r?@%%?g I'ﬁ?ea%‘z%e%ﬁ’ ga%#ﬂzéﬁhé Pf%élc&lpai inclaim2-
f b tveedicaient formhe treatmBeRtbepmpyihHes of ﬂ@tb%‘?ﬁéﬁﬂhiﬁidﬁé?ﬁ%%ﬁé& s of -
di sorder.s ?f intestinal function. 10 8. The use of a conpound [ as clained
i n cl BRHCH Al age Kgnayuiailpehand chronie fidegydallureor the treat ment or g
prophyl axi s of disorders of bile function. 9. The use of a conpound | as
clainmed in claim2 for the production of a 15 nedi canent for the treatnment
or proghyhexiss afa ¢aapeund | asruhitricanin athint Ddopeis fraduation of and centr al
nervous Cﬁ%ﬁﬁ'}"em tan?rbcgf stroke. 10. The use of a conpound | as clainmed in
.clai 1® EhLop sy lrealrpantyer Rrophuiaxisplidisondsrs phintestiswd funvtioar

proophyl axi s of ischem c conditions of peripheral 20 organs and |inbs. 11.
The uzﬁeof ‘a conpound | as claimed in claim2 for the production of a

medi cafrehite use of kecampane has caisteatioclaifm 2 hoctke REd@ioTbeause of a

* conpo o | aj in claim2 for the production of a _ medicanment for
use i%%ghéaﬁfgﬁogg{ge?g??@%ma?{dm% lé'ﬁxisr‘ir?ﬁ rﬁﬁf%??@'%f.u.“cn%z The use of a
conpound | as claimed in claim2 b r the production of a nedicanent for the

prese;&e/ati on and storage of transplants for surgical neasures. . 3o 14.

The use be uge obagampoyndbas cliimed inslamd. far themrotiectmodiet i on of a

18! CRBBRanidti b e SR o rophy 8RS i Tsdibal ' BafiRhs B'Rb bERpALEP" ' 2
~ and central nervous system and of stroke. _ S

10-The use of a.compound 1 as claimed in claim 2 for the production of a
medi;:ament_ for the treatment or prophylaxis of ischemic conditions of peripheral
20 organs and limbs. '

11. The use of a compound 1 as claimed in claim 2 for the production of a

-medicament for the treatment of states of shock.

25 12. TheuSeo? a compound | as claimed in claim 2 for the production of a

medicament for use in surgical operations and organ transplantations.

- 13, The use of a compound | as .clairmecl in claim 2.~§pr the,.produCtion ofa
~ medicament for the preservation and storage of transplants for surgical measures:
30 | |
14. The use of a compound 1 as claimed in claim 2 for the production of a
medicament for the treatment of illnesses in which cell profiferation is a p‘rirhaty,or .
secondary cause.




_secondary cause. 6 June 2005 43 15. The use of a conmpound | as clainmed in
clain2 for the production of a nedicanent for the treatmgnf obone
prophyl axi s of disorders of |ipid nefabolism 16. The use of "a compound |
as claimed in clain2 for the production of a 5 nedicanment for the treatnent
of .att g ectoparasites in human and veterinary it nedicine. 17. A
medi ca nkrthb%%?ﬁp?fgﬁﬂa‘%? ARPEdiRFIRMS fordke progyationiofal ai m 1.

D- 2006h&dicamédnt fordtBarciffent & pPoSIyIRES of HES ol k zi m dazol es
for the production of a nedicanent3¥or the- F%%gﬁﬁéﬁﬁi%#ﬁ%ﬁwgggses whi ch
can be influenced by inhibition of the Na+/H+ exchanger 5 and nedi canent

conpri g4 At The | ian relates to.the use of substances of the

f or mul gg F%F or t fegg?@@):’?w&?%o?‘aﬁ"eﬁﬂhf'éﬁﬂgrﬁpf ?’Eﬁ pf‘?f@’qt'PBé%fr?ent of :
i |5 nessedicatmieahfarahe besdtmbhtenaggdcioby eetidiraditss ffhdsn aNaVegrghanger ,”
~and to_ a,.nedi canment conpri sing themylo d%il R9 IR8 R2 ré]_a 5 %&)% N R7
R4 i ‘Mediggeps 1 1 in which RL to R9 have the meanings shown in the clains.

17. A medicament comprising a compound of formula | as claimed in claim 1.






