-1- Benzi m dazol es, pharnmaceutical conpositi-ons containing

t hese: conpounds and processes for preparing them The present invention
rel'ates to new benzi mi dazol es- of general fornula R

[err] the tautomers and -the salts thereof, partlcularly, for
pharmaceuti cal use, the physiologically cceptabVﬂmﬁhh#Haﬂhaw facedi t h

I norgani ¢ or organic acids or bases, mhlch are use

angiotensin-ggg &6§t 88partlcularly angloten5|n l

phar maceuti cal”conpositions containing these conpoun hereof and
processes for preparlng t hem In general fornmula |- above R err]
denotes a hygi@gefsoMAriQGéiptye. Chl orine or brom ne @lams & §§fLgg, - al ky
group, a C[ern} cIoaIkyI group, a fluoronethyl, dlfluoronethyl or
trifluoronetthyl? %ﬁl eraqliel 1] denotes a phthalln1no or honopht hal i mi no
group, whilst a carbonyl group in a phthalimno group may be repl aced

Benzimidazoles, pharmaceutical compositions containing
these compounds and processes for preparing them

The present invention relates to new benzimidazoles of

. general formula

(1),
the tautomers and the salts thereof, particularly, for
pharmaceutical use, the physiologically acceptable salts
thereof with inorganic or organic acids or bases, which

are useful angiotensin-antagonists, particularly
angiotensin-II-antagonists, pharmaceutical compositions

) containing these oompounds, the use thereof and
processes for preparing them.

In general formula I above:
R, denotes a hydrogen, fluorine, chlorine or bromine
atom, a C,_j;-alkyl group, a C;_;-cycloalkyl group, a

fluoromethyl, difluoromethyl or trifluoromethyl group,

R, denotes a phthalimino or homophthalimino group, whilst
a carbonyl group in a phthalimino group may be replaced



-2- - by a methylene group and a nethylene group in a FNo group
may be substituted by one or two Clerr]-al Kyl grThii|SBoet Has Been

7-menbered al kyl enei mino group (optionally substi ?ﬂtmo
Clerr]-alkyl groups) in which a nmethylene group i”ﬂ yﬁ a car bonyl
or sul phonyl group, a maleic acid inmadp group

di substituted by a (Jerr]-alkyl group or by a- phenyl group mhllst the

substit uent g,yay 111 f&géaﬁéoﬁg gﬁ&fgrrﬁg{:h 1e§e0§pﬁlg gazgl -2-yl or
]

4567tetrahydro- enzim group opt | substituted in the
1- posi tion HEP“?P %h?}l‘&}WIg’@?‘&rﬂ“%Y ]P@/ gulegp 8%?‘}“‘-@9‘0 aPR@| OFr WP (whi | st
t he phenyl &h6ups, t he above-nentioned benzi m dazol e groups nmay
additional ly e substltuted by a fluorine atomor a nethyl or
trifluoronmethyl group), an imdazo[ 2, 1-b]thiazol-6-yl,
inidazo[l,Zfakpy;iQHreﬁ 7ymemﬁéféd é&kyﬁemé@mﬁnbigtdapokbp21ahaylydin-2-y|,

3- chl oro- 5;%&’@3&&% éﬁé 2- a%¥¥$ 908§¥5 in which a

i m dazo[ 1, 2 pyrT m

i m dazo( 4, 5metiprkens - szrqnp iﬁnmli[qe@ b}}peyrq:arrldqmyl 2o:y| sulphonyl

I m dazo(1, Zggdﬁga1|n 2-yl, imdazo(1, 2-b]- pyridazin-2-yl,

i m dazol[ 4, 5- c]pyrldln 2-yl, purin-8-yl, inidazo[4,5-b]pyrazin-2-y|,

i m dazol[ 4, 5-c] pyri dazi n- 2- yI or imdazo[4,5-d]pyridazin-2-yl group, a
pyrrolidinea miaamridiimwrlmd ctjﬁm;r icstg:immﬂwi:aoﬁocabiaon atom whilst a

h I d d t
Car bon ot onC P HERET ae rbuy LSO TRePK 2 BAerKT950RPol i di ne
or\piperi di néridisty they Ekléostajimﬂtb byaya bmriﬂmyttlcgabuqzr diffement,
Rlerr]-NR[err]-CO-NR[ err]- group wherein.

¢ a benzimidazol-2-yl or 4,5,6,7-tetrahydro-benzimidazol-

2-yl group optionally substituted in the 1l-position by a
C;-g-alkyl group or by a C;_g-cycloalkyl group (whilst the
phenyl nucleus of one of the above-mentioned
benzimidazole groups may additionally be substituted by
a fluorine atom or a methyl or trifluoromethyl group),
an imidazo[2,1-blthiazol-6-yl, imidazo[l,2-alpyridin-2-
1 vl, 5,6,7,8-tetrahydro-imidazol[1,2-alpyridin-2-y1l, 3-
chloro-5,6,7,8-tetrahydro-imidazo[1,2-alpyridin-2-y1,
imidazo[1l,2-alpyrimidin-2-yl, imidazo[4,5-b]lpyridin-2-
o, yl, imidazo[4,5-clpyridin-2-yl, imidazol[l,2-c]pyrimidin-
A 2-yl, imidazol[l,2-alpyrazin-2-yl, imidazol[1l,2-bl-

' pyridazin-2-yl, imidazol[4,5-clpyridin-2-yl, purin-8-yl,
imidazo[4,5-blpyrazin-2-yl, imidazol[4,5-clpyridazin-2-yl
or imidazo[4,5-dlpyridazin-2-yl group, a pyrrolidine,
piperidine or pyridine ring bound via a carbon atom,
whilst a phenyl group may be condensed on to the
pyridine ring via two adjacent carbon atoms and a
methylene group adjacent to the N-atom in a pyrrolidine
or piperidine ring may be replaced by a carbonyl group,
or

an R,-NRg-CO-NRg;~- group wherein



3 R5 denotes a hydrogen atom a (err]- a4—kylr—g%eup—a—‘cycl ohexyl

or benzyl group, R6 denotes a hydrogen,a rr]-al kX group,
an allyl, cycl ohexyl, benzyl or phenyl gﬁou denotes a
hydrogen atomor a Cerr]-al kyl group or - ﬂmu her with the
ni trogen atom bet ween t hem denot e an unbr. err]-

al kyl enei m no group or a norpholino gro?Pp P R5 and R[err t oget her

denote a CJerr]-al kyj en rou err enot e al k roup, a
Cerr]-cycl oal kyl® Sgldﬁlﬁ?t&% @?lyéjr‘?‘ilg l%'f)%?"grao i?[ de otes a

tetrazolyl group cpdisshdéxskdot rbéheyll-gosu; poSi t i on by an

Ra-CO-OCH err]- group, or an Ro-CO- O (RcCH -OCO, RaOCO or

RbO- CO O (ReCH) - O CO- group, wherein Rlerr] denotes a .

st rai ght - chai ned Ry dengtsise@ ¢fysindoeat laom, a Grouplkyl FEPuP. cdRl oal kyl
group, a benzyl, ghyyi, ﬁ[ﬁ‘éﬂén@}f)"be@z%"%‘ﬂ'ﬁéﬂ 1 geehghy! propyl,

nmet hoxynmet hyl or ci nnarryl group denotes a straight- chal ned

or branched Cerr]-al kyl group, a (err]-cycloal kyl group, a phenyl,
benzyl, 1- Fhedeheited a hylgdretdton or & @hed Yk ydrGup upr
and. Rl err] denotes a hydrogen atom or a nethyl group, or if

R¢ and R, together with the nitrogen atom between
them denote a an unbranched cyclic C,4_¢-
alkyleneimino group or a morpholino group or

R; and Rg; together denote a C,_;-alkylene group,
R; denotes a C,_s-alkyl group, a C;_g-cycloalkyl group or
a C,_;-alkoxy group and
R, denotes a tetrazolyl group substituted in the 1- or 2-
position by an R,-CO-0-CH,- group, Or an
R,-CO-O- (R,CH) -O-CO-, R,0-CO- or R,0-CO-0- (R.CH)-0-CO-
group, wherein
R, denotes a straight-chained or branched C,_¢-alkyl
P group, a Cs.p;-cycloalkyl group, a benzyl, 1-
—/

phenylethyl, 2-phenylethyl, 3-phenylpropyl,"
methoxymethyl or cinnamyl group,

R, denotes a straight-chained or branched C,_g-alkyl
group, a Cs.,-cycloalkyl group, a phenyl, benzyl, 1-
phenylethyl, 2-phenylethyl or 3-phenylpropyl group
and

R, denotes a hydrogen atom or a methyl group,

or if

(i) R, and R, are as hereinbefore defined and R; denotes



(i). Rlerr] and R err] are as hereinbefore defined and R3 deno

-4 - an al koxy group, Rl err] may denote a car HadBobd Repfabayl  OF

2Htetrazolyl group or, if (ii) Rerr] is as h t?ﬂned, Rl err]
has the neanings given hereinbefore with the exc ’!m - met hyl -
benzi m dazol -2-yl group and R{err] denotges a’'cyclopro . Rerr] may
represent a carboxy group or, if (ii1) Rerr] and Rlerr] are as

her ei nbefore_d Hggg erd | t ut suljaml-y oun.- Rl err]
may denote g’mc gr]box %@ 'orpg4 i“\g&n%(e?‘\%/))t%R%ercraa]r}%lolsigds rTJﬁie‘rteélt-‘r?%‘irezfO(L)!Lryel defi ned,
R2 denot es @rl-2Hmigfiram¥yligroure ot niidhzol -2-yl group and R3 denotes an

ethyl group, R4 nmay represent a carboxy, |Htetrazolyl or 2Htetrazol yl

group. As exampl es of the definitions of groups Rerr] to Rerr]

ment i oned hdriéilniFef dfe 28 hrredppefpyeqspdimed.oRackafpee BeRPAPSSen at om
or in the 4gifesi | | Hee imbd fitsife ﬁiﬁ;tkﬁﬂlﬁ-‘! | i titﬁx@rﬂl)ﬂetlﬁ’éfmm@t%}ﬁ?lh)",
ethyl, n-pr . 1.sopraopyl ,. cyclopro . CYLCl ohutyl, c open ,

cyci ohexyl , %péé’ﬁ’ﬂ?éﬁﬁoﬁﬂ%“%ﬂiﬂ lﬂﬁ%&bt% Rer dterni(’f%el%raor?é%lqﬁﬁﬂjrﬁgiy}p R2 may
denot e a phoraupy Ry, mayneeptresenti aocatpbbxyi matdud -dmnught hal | m no,

1- oxo-isoi ndolin-2-yl, 2-oxo-pyrrolidino, 2-oxo-piperidino, 2-o0xo0--

hexaret hyl enei m no, propanesultam1-yl, butanesultaml-yl,
pent anesul t did)yIR: pEdeRe A¥e das nhepeinbaferg defiiapd asfld i ni do,

2- phenyl - maRgi genotdsi Bl BAtadedudtBRLAYLMBYRUD ,a®, dnbif BBnote a
3-nethyl -2-p etf)yl -mal ei c acid ,imdo, 2,3-diphenyl-maleic acid im do,
pi peri di n- 28 PP &M X ortt1 - yI
(iv) R, is as hereinbefore defined, R, denotes a 1-
methyl-5-fluoro-benzimidazol-2-yl group and R; denotes an
ethyl group, R, may represent a carboxy, 1lH-tetrazolyl or

2H-tetrazolyl group.

As examples of the definitions of groups R; to R,
mentioned hereinbefore,

R; may denote, for example, a hydrogen atom or in the 4-
position a fluorine, chlorine or bromine atom, a methyl,
ethyl, n-propyl, isopropyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, difluoromethyl or
trifluoromethyl group,

R, may denote a phthalimino, homophthalimino,
4,4-dimethyl-homophthalimino, i—oxo-isoindolin—z-yl,
2-oxo-pyrrolidino, 2-oxo-piperidino, 2-oxo-
hexamethyleneimino, propanesultam-1-vy1,
butanesultam-1-yl, pentanesultam-1-yl, maleic acid
imido, 2-methyl-maleic acid imido, 2-phenyl-maleic acid
imido, 2,3-dimethyl-maleic acid imido,
3-methyl-2-phenyl-maleic acid imido, 2,3-diphenyl-maleic
acid imido, piperidin-2-yl, piperidin-2-on-1-yl,
quinolin-2-yl, isoquinolin-1-yl, isoquinolin-3-y1,
pyridin-2-yl, benzimidazol-2-y1,



qui nolin-2-yl, isoquinolin-1-yl, isoquinolin-3-y| pyridin-2-yl
benzi m dazol - 2-yl, -5-
1- met hyl - benzi m dazol - 2-yl, 1-ethyl -benzi ni dazo SheetHaSBeen la“d
1- n- propyl - benzi m dazol - 2-yl, 1-isopropyl-benzi m d
1- n- butyl - benzi m dazol -2-yl, 1-isobutyl- ben2| m daz
1- n- pentyl - benzi m dazol -2-yl, 1-n- hexyl benzi m dazo -
1-cycl opropyl - benzi m dazo| -2- yl, 1-cycl obutyl-benzi i d zoI
1- cycl opent yt=Mefehvt n]?%%%JdT‘l‘%a’Eﬂ’i %ZXicl%ﬁ%‘k% 1 pReBE ATy %6?122yY;L'5
f 1 uoro- I - metind ey 4 seaoimPdazol 62 f¥Lpr D- lsoptbyyl-benziwnidazol-2-yl ,
5-trifluorongthyl-benzi m ol - 2- vl : .
5-trifluoro T%‘I -ﬁirhé?lﬁwdf_tz)]%?ﬁﬁﬁ(ﬁ%é%?l?gwlﬂ | 4298 Ey%- al pyridin-2-yl,
5,6,7,8-tet r@ryd‘rmﬁ:da’zrbli-e&qfllh 21 g pyentybh-Peytimidazol-2-yl, 1-n-
3-chl oro-5, 1- a 1-2-
m dazo[ 1, qu )851 dzazYJ[l 12 }rclo?ro%%/ enflml azo

:m dazo[ 4, 5- ,pylrmrth@lwy Tbﬁm @%1%313(1(1.11 nyfopentyl-

i m dazo[ 2, 1ﬁﬂﬂﬂr@izd&zc5l¥iw lmﬂ%ﬁﬂoﬁeﬁpybéﬁ&ﬂhiﬁaiolyi%yl 5-
[

[

[

m dazo[ 1, 2- razin- 2 |mdaz p
m dazo%4 5@}‘% T 'r{“ezt 1-bepzip %Lzo ‘%gu%f‘f)y}a??ﬁh¥lyl
m dazo[ 4, 5-tedrpyim ol 22 - }ylﬂ sm:ctaﬁh{léhrdinelt}wl+]dazzmi2datol 2-v1,

anmi nocar bon3g q__rg &pé/%kﬁa npcar bﬁ)}@ "?%l*gl‘{"ﬁ&l%‘%% %Cgin nocar bonyl am no,

N et hyl am hocar ony am no rbonyl ) - net hyl am no,
N di met hyl dmitaze Bortaleywidinre-yN- 5,6,7,8-tetrahydro-

d'QEIhyla”‘Gﬁﬁﬁﬁﬂﬂ?ﬁﬂ'ﬁuﬁy 1R NP,y f+ chloro 5,6,7,8-tetrahydro-
(-di met hyl am nocar bo(ﬁ/ % n-pe ’;Fi/l am no met h am nocar bon I et hyl am no,

N- et hyl ani AGESa%H WIMWW R P BEH hnn%xaﬂam no,
N- ”Ethy|amﬂMﬂHﬁiﬁK&dSJpryﬁddﬂﬁJELyI$ 1m1dazo[4 5- c]pyrldln 2-yl,

met hyl am nocgar.b n t hy : I am

et byl an naBRRRR I TR L Rev AR e Bor R i 2o,

N- et hyl am ngdar biomydazo [ 1head lgyrag inN-24hly] aimidazo bb,n’g#b}py:e:pdgkam- no, N
et hyl am noc y/ am no,

(di gt hyl am znb(r) rbor?ﬁl(géw %W% ﬂrﬁk%é} f@%fnﬁ ﬁ%%rbonyl - et hyl am no,
N (di ot hyl dmisiage Hors, Tl mymarin <o, :mudazo PRSI

(di et hyl am Racarihgid 2o i a3 gz ih-2-y1, aminocarbonylamino,

methylaminocarbonylamino, dimethylaminocarbonylamino, N-
methylaminocarbonyl-methylamino, N-
(dimethylaminocarbonyl) -methylamino, N-
dimethylaminocarbonyl-ethylamino, N-
dimethylaminocarbonylisopropylamino, N-
(dimethylaminocarbonyl) -n-pentylamino, N-
methylaminocarbonylethylamino, N-methylaminocarbonyl-n-
pentylamino, N-methylaminocarbonyl-n-hexylamino, N-
methylaminocarbonyl-n-octylamino, N-
methylaminocarbonyl-cyclohexylamino, ethylamino-
carbonylamino, N-ethylaminocarbonyl-methylamino, N-
ethylaminocarbonyl-ethylamino, N-ethylaminocarbonyl-n-
hexylamino, N-ethylaminocarbonyl-n-heptylamino, N-
ethylaminocarbonyl-cyclohexylamino,
diethylaminocarbonylamino, N-(diethylaminocarbonyl) -
methylamino, N-(diethylaminocarbonyl)-ethylamino, N-
(diethylaminocarbonyl) -n-butylamino, N-
(diethylaminocarbonyl)-n—hexyiamino, N-



-6- (diethyl am nocarbonyl)-n-octyl am no, isopropyl am nocar bonyl am no,
N-i sopr opyl am nocar bonyl - net hyl am no, n-butyl am noc. 1 N0
N-(n-butyl - am nocarbonyl)-met hyl am no, N-(n-but yI am nocar bonyl )

et hyl am no, N (n-butyl am nocarbonyl)-isopropyl a

(n-butyl am nocar bonyl ) - n-butyl am no, N (Gn _ ”m,”
Eut y: am nocar Eonyl )-n-- Ihe>r<]yl amno, N (n- m”,”"!
utyl am nocar bon cycl ohe '
(n- %utyl) anf ﬂcﬁ{ip}o%ﬁ Y E &Ctiéfﬁm?ﬂ) _
al\tkm( Soc?r bgn%i ﬁwcla&mmmgcafb@dyumm,t maxsqnmpghahmnyb;xrbohyllam no,
i -(n-bu m nocar
am nocar bonﬁ/ QWJ%W gbly‘f\%](gnm%%é%y%%%@kr% \(1 mub%{hg?‘am no,
N- (n-pentyl ammmw3)ﬂnmhmlnmoJ\I—h!ﬂ(n-ri@xtwmh@@aaﬁbﬂm’}) et hyl am no,
n- hexyl am nyg 3-%@)’ &‘mﬁ‘Q( rb]ﬂ@@éﬂ\ £ R0856 1Y L f8bPPopPiamino, N-

octyl am noca ["am no, | am nocar bonyl ) - n-( bu yl am no,

(N_n(ﬂehei(glma DT&E-H?}@@T?I}QWJH;!TE%- TR ;,q_.amlno, N-

Xy Re A cdiribenyl phi Fige Miho, N -

hexyl am noc 1y| ¥ ]%%ex A Pt n%e I )(n am nocar bonyl am no,
N- (di - (n- heiw 5%2%% iﬁ '%&?ﬁ?ﬁéﬂ%" ﬁ@/ (n- hexyl )

- met hyl ami n@a«dmonmabuayﬂhmmwumyyhhqmboﬂymm o -butyl) -
N-cycl ohexyl %mnrgcarkg&%i‘.) eﬁé]ﬁ%i%ﬁiﬂ& N- (di- (n-butyl) -

N- cycl ohexyl am no
cycl ohexy! ammmyl\ltﬁ@whﬁﬂw NI- (di- (n-butyl) -

cygl ohexyl angigeae DAty 1)6%%&?1&@910'\#1\1 (di- (n-butyl) -
cycl ohexyl am nocar bonyl n- penlggl m np,

N-
CyCIOhexyIaﬂWﬂﬂgﬁ%ﬁpﬁﬂY% X FPLORE N- (n-pentylaminocarbonyl) -
cycl ohexyl anﬁeuqaxéwnyé qyctﬂrpatytl:mm:tnoéhfmﬂnyl} ethylamino, N-(n-

cyclohexyla neth ropyl -
cycl ohexyl a %//‘F%r%? t%gla%'?cﬁ glgt
cycl ohexyl arhe)qdarmma)rh@umatammo nah¢g¢ﬁhammg¢@@h9nxﬂ;amno, n-

benzyl am noggy: ard N iy
phenyl ami nocar'%f)h%\;{'{'fglﬁnefér?(;rb‘léinPgH ‘!I’noniga%?%@i?ﬁﬂmihéegﬂb&h?m a

pyrrol i di nodwmokaminet iyt [RBLReeAHRREY bbrg BRFy¥lanino, N-

-7- (n-hexylaminocarbonyl) -n-hexylamino, N-(n-
hexylaminocarbonyl) -cyclohexylamino, di-(n-hexyl)-
aminocarbonylamino, N-(di- (n-hexyl)-aminocarbonyl) -
methylamino, N-((n-hexyl)-methylaminocarbonyl) -amino,
cyclohexylaminocarbonylamino, N-cyclohexylaminocarbonyl-

methylamino, N-cyclohexylaminocarbonyl-ethylamino, N-
cyclohexylaminocarbonyl-n-butylamino, N-
cyclohexylaminocarbonyl -isobutylamino, N-
cyclohexylaminocarbonyl-n-pentylamino, N-
cyclohexylaminocarbonyl-n-hexylamino, N-
cyclohexylaminocarbonyl-cyclohexylamino, N-(ethyl-
cyclohexylaminocarbonyl) -methylamino, N- (propyl-
cyclohexylaminocarbonyl) -methylamino, N-(n-butyl-
cyclohexylaminocarbonyl) -methylamino, .
allylaminocarbonylamino, benzylaminocarbonylamino, N-
benzylaminocarbonyl-isobutylamino, ' '
phenylaminocarbonylamino, pyrrolldlnocarbonylamlno,
pyrrolidinocarbonyl- methylamlno,
piperidinocarbonylamino,



hexanet hyl enei m nocar bonyl am no, nor phol i nocar bonyl am no,
3,4,5,6-tetrahydro-2-pyrimdon- 1-yl,

3-net hyl - 3, 4,5, 6-tetrahydro- 2- pyrlmdon 1 yl, 3-
ethyl -3, 4,5, 6-tetrahydro-2-pyrimdon-1-yl, 3-n-p heetHasBeen

3,4,5, 6-tetrahydro-2-pyrimdon-1-yl, 3-i sopropyl
3,4,5,6-tetrahydro-2-pyri m don- 1-y| 3—ﬁ7buty| '“"’
tetrahydro-2-pyrimdon-1-yl, 3-i obut I-3456-

t et r ahydr o- ?Wﬂ%%mln@ﬁm nidoy 5 6.

t et rahydr o- & d'ﬂﬁﬁta]rbdnyliélﬂkﬁ&)(}d -8, 9, & et rahydro-2-pyrimidon-

t et rahydro-2 r|md |.opent _
t et rahydr o- 2 é%ﬁT 3 43-%}?0 wyyﬁﬁmlmldon 1-yl, 3
tetrahydro- %mwmm,chrs Bwetﬁwwmw;mdqm-:&yl 3-n-propyl-

tetrahydro 2y %Wdrd% i’gg%a’ilqu&%ﬁylteﬁféaﬁébﬁpy“ m don-1-yl,

3456tetrdhyc#ro- -
3- net hyl - 3, AB,BI,@,tGe*ttreatmﬁh -:QJI)PYWJ@@% yly|3-n-butyl-3,4,5,6-

3 plopyl - E o "3"%%%”‘“”1 3ekese
3- |sgprg%yl ?W%‘ﬁ’f%’ﬁm%ri yg%'y :%n lrliﬁfp 4,5,6-
g- ?SnzKl -3I ‘béi:x@tﬂﬁiﬁ‘c&fw-? yoeidilddn- qoyylmzim—he:yﬂ -3,4,5,6-
-(2-phen e.tr r 15
3-(3- Bhenzl S:r%'p‘#}iyd&r%% %}rlt"gt rﬁ dr}612 2:{%9816#%%\ lyy1‘ﬁgroup, R3 may
denote a nettetirahgidnd- Zm}mnpgdonﬂé;ﬂp}omcy olgﬁpgx,], 3i%
tef t, butyl, t&f‘ali%yb g -Jg TR0 dUH VA - ]2 @Ié%nm\ép(&yl% m;;zhyé butyl,
u

cyc opropyl cyclopentyl pr opoxy or
i sopropoxy iR RERFFImidgn 0@%’6@6& 'a%/‘b%'rﬁ/
et hoxycar b(HBHra mrwidoxihp:ppyl s)xqpsam}ottwrahydmoez)ylﬁ)(ycar bonyl ,

but yl bo, but yl | t |, n-
pentyl oxy LAt ILAT TR o A ORG24 5 Ess TS oS POy L
cycl opent yl q:gmamhimy—ll }dy,clméyybe@wﬁmwtetmqyx%bhﬂbonyl 1-

phenyl et hyl Q9Q%é%h%%§9&¥Q@r§q§ etf%h dro-2 (1H) -
-8-  phenyl priopy oxycar onyI met hokycar bonyl C|nnan¥Io§ycarbonyI
acet oxynet h@yrcariston 1 - Yk o i oHSORISRYE hhd car HoFgFralpydro-2

butyryl OXYW%M%%IPDLHW]; | SObRH 2 V1 D) B} boxeEndgdyd - 2 (1H) -
pyrimidon-1i-yl, 3-(2-phenylethyl)-3,4,5,6-tetrahydro-
2 (1H) -pyrimidon-1-yl or 3-(3-phenylpropyl)-3,4,5,6-
tetrahydro-2 (1H) -pyrimidori-1-yl group,

R; may denote a methyl, ethyl, n-propyl, isopropyl, n-
butyl, isobutyl, tert.butyl, n-pentyl, 1l-methyl-butyl,
2-methyl-butyl, 3-methyl-butyl, cyclopropyl, cyclobutyl,
cyclopentyl, methoxy, ethoxy, n-propoxy or isopropoxy
group and

N/

R, may dencte a hydroxycarbonyl, methoxycarbonyl,
ethoxycarbonyl, n-propyloxycarbonyl,
isopropyloxycarbonyl, n-butyloxycarbonyl,
isobutyloxycarbonyl, tert.butyloxycarbonyl, n-
pentyloxycarbonyl, isoamyloxycarbonyl; n-
hexyloxycarbonyl, cyclopentyloxycarbonyl,
cyclohexyloxycarbonyl, benzyloxycarbonyl, 1-
phenylethyloxycarbonyl, 24phehy1ethyloxycarbonyl, 3-



n- pent anoyl oxynet hoxycar bonyl , i sopent anoyl oxy- nethoxycarbonyl,

pi val oyl oxynet hoxycar bonyl, n- hexanoyl oxynet hothmeBeechplaced
cycl opent anoyl oxy- nethoxycarbonyl cycl ohexanayl nyl ,
phenyl acet oxynmet hoxycar bonyl , 2- phenyl propi onyl oxywm m!ﬂ nyl ,
3-pheny|propionyloxynethoxycarbonyl 4- gphenyl but arbonyl,
benzoyl oxynet hoxycar bonyl, 1- acetoxyethoxycarbonyl 1-

PLoB o PSRRI yodubell ) anoyﬁéﬁ%&ﬁ%o’iycm%ﬁ%yf 1.

|sopentanoyM&QﬂﬁWK%@Kyﬂarbgnylﬂ.%ﬂ%&@xmeﬁhQKYQaWboﬁh bonyl ,

1- n- hexanoy et éargaﬁ§p qplanoyloxyethoxycarbonyl 1-
cycl ohexano on et_Hox carbonyl phenylacetoxyethoxgcarbong
1-(1-pheny|§¥5ﬁ¥ xﬁnngsobutyryloxym thoxycarbonyl,

l-EZ-pEeny:%upanﬁaﬁdygéxyméthbxyﬁiﬁbbﬁy1 isopentanoyloxy- o]

1- ( 3- phenyl but 0X et hoxycar enzo oxycar bony _
nethoxycarb 4%9?&%@} (#%hgiQﬁxmﬁék %ﬁé#%&@ﬂbt%oxycarbonyl, n-
propyloxycambmaﬂQyénxymﬁbhmxydnrhdny1, cyclopentanoyloxy-

LZ?BL%YL%%@%%@ ho%;%{&p%%xyﬂ%%% 0X car %x%%:ar bonyl ,

tert. butylo pheny proplony oxXy-
n- pent yl oxy gRitpmk Y?iﬁﬂéﬁydproplonyloxymethoxycarbonyl 4-

|soanyloxycarbon on t hoxycar.bon
hexyl oxycar BX&A Qiﬁﬂ#& QGarbonyl

cyclopentyl jﬂmnm,acetoxyethoxycarbonyl 1-

CyC|0heXy|0?%%%,Qﬂﬁﬁhe AR (%onyq%H1|1 n-butyryloxyethoxy-

benzyl oxyca oxXYy<C

phenylethoxw@mhmmnmAnéﬁmﬁdhnguxylnxnathd%xﬁumhﬂnylMDQhn-

carbonyloxyggh& dgygaqya_ogyloxy- car bonyl oxymet hoxycar bonyl ,
9 C|nnanyloxycarbony xynet oxycar onyI 1-

( met hoxycar BSRPeREAIsRathaBrfaTbony ) e thrdd ek BOHPRERENQE hoxy car bonyl |
1-(n- prODy&&wﬂqnm%ﬁa@t calrbonyl 1-

but y1 oxyoar BYRBRP AR ety T, 1-

(i sobut yl ox pyadiohegamop)l-cetyebhooardeabonyll,- 1-

oot o L PRASSBRASRBARRSHRATY 2 onytproptonylony -
(|soanyloxy@&h&@ﬁ%ﬂihﬂp%& haxyl@amhenylprpgienyloxy) -ethoxycarbonyl,
1- (3-phenylbutyryloxy) -ethoxycarbonyl, 1-
benzoyloxyethoxycarbonyl, methoxycarbonyloxy-
methoxycarbonyl, ethoxycarbonyloxymethoxycarbonyl, n-
propyloxycarbonyloxymethoxycarbonyl,
isopropyloxycarbonyloxymethoxycarbonyl, n-butyloxy-
carbonyloxymethoxycarbonyl, isobutyloxycarbonyloxy-
methoxycarbonyl, tert.butyloxycarbonyloxy- |
methoxycarbonyl, n-pentyloxycarbonyloxymethoxycarbonyl,
iscamyloxycarbonyloxymethoxycarbonyl, n-
hexyloxycarbdnyloxymethoxycarbonyl,
cyclopentyloxycarbonyloxymethoxycarbonyl,
cyclohexyloxycarbonyloxymethoxycarbonyl,
benzyloxycarbonyloxymethoxycarbonyl, 1-
phenylethoxycarbonyloxymethoxycarbonyl, 2-phenylethoxy-
carbonyloxymethoxycarbonyl, 3-phenylpropyloxy-
carbonyloxymethoxycarbonyl, '



hexyl oxycar bonyl oxy) - et hoxycar.bonyl , 1-
(cycl opent yl oxycar bonyl oxy) - et hoxycar bonyl , 1- 'IhisSheetHasBeenReplaced
(cycl ohexyl oxycar bonyl oxy) - et hoxycar bonyl ,
cycl opent yl car bonyl oxymet hoxycar bonyl , 1- - l"l“"l"“"l"l"l
(benzyl oxycar bonyl oxy) - et hoxycar bonyl , 1-(1- :
phenylethoxycarbonyloxy)-ethoxycarbonyT,91?(2- _
phenyl et hoxycar bonyl oxy) - et hoxycar bonyl , 1-( 3-
pheny!| pr opy| SXGRIRBHAFY 6aTPoRY ema?%%wér@@nyl' 1-
(ci nnany| oxy gaé blaouyex¥bosyy Iexyr sebrbxycathengl, 1t~ tetrazol yl,
. 1-triphenyl thl-tetrﬁzol¥l g- %%i hen%énet yl-ggt[azolyl,

1- acet oxynet XY FarBPYPYLosyLag 9%%%? P st razolfyl,
é-prop:onyIqum@?hgkycaebongbbe)-éth?ngcanbbnxynenhyl-tetrazolyl, 1-
utyryl oxyme - - L = hsobutyl
1-isobutyrylgg%#%%ﬁé§?§g%¥%§%$§??é%§yi%%%ﬁ?%?%#%é?ﬁ%ih?lF#etrazolyl,
1- pi val oyl oXywey hgxycarbenyboyy) -ethexvcaybenyket byl -t et razol yl, 1-

et hoxycar bon Yot st BbRosyeBbRONY! exynmet hyl -tetrazol yl ,
1-[1- (ethoxw%ﬁﬁﬁgﬁglox¥)-e%§§fi§%%%%%§o%£? Yy

, 2-]1-
(et hoxycar bofy8BX ey hoXyce %9§Y2'§§%?¥Y°aL%°nyl' 1-(n-
(ovel ohexy| oyt borl s e b Lot oty g eeol ™ ot i cul arl
cycl ohexyl oxycar bonyl oxy): et -tetrazo . Qroup. rticularly
preferred coﬁ%%ﬁﬂﬁ%f%¥yﬁ%% ?%¥¥?%¥Lﬁ?éﬁkx%%%5§;§¥g’t%6§§_mherein
10 R err] dexybsxpcaybongboxyl eatboxyoatbhen#lpodirti on chlorine atom a
C[Q%}]-alkyl égé&épéﬁt 1$£%%£#86 5Q¥L_g£ carﬁ@nggno es a phthalimno
or OnDphthaL%wpibhgégﬁg’ @%%gtﬂgzgs) ogg? gcgggghgia’p thal i mi no group
may be repl a RYF By -ePICXY + menber ed
aIkyleneimlgyéné§§h¢y1@Qfg@nylagyﬁgtﬁagygégy@nyg,rgplaced by a carbonyl or
sul phony! 0" QUB: 1 Sk EhSnffbsly] T2 R0y SEBbGRYL ONFL Y ono- o

phenylethoxycarbonyloxy) -ethoxycarbonyl, 1-(2-

phenylethoxycarbonyloxy) -ethoxycarbonyl, 1-(3-

phenylpropyloxycarbonyloxy) -ethoxycarbonyl, 1-

(cinnamyloxycarbonyloxy) -ethoxycarbonyl, cyano, 1H-

tetrazolyl, 1l-triphenylmethyl-tetrazolyl, 2-

triphenylmethy1—tetrazolyl, l1-acetoxymethyl-tetrazolyl,

2-acetoxymethyl-tetrazolyl, l-propionyloxymethyl-

tetrazolyl, 2-propionyloxymethyl-tetrazolyl, 1-

o butyryloxymethyl-tetrazolyl, 2-butyryloxymethyl-1-

~ isocbutyl, 1l-isobutyryloxymethyl-tetrazolyl, 2-
isobutyryloxymethyl-tetrazolyl, l-pivaloyloxymethyl-
tetrazolyl, 2-pivaloyloxymethyl-tetrazolyl, 1-
ethoxycarbonyloxymethyl-tetrazolyl, 2-
ethoxycarbonyloxymethyl-tetrazolyl, 1-[1-
(ethoxycarbonyloxy) -ethyl] -tetrazolyl, 2-[1-
(ethoxycarbonyloxy) -ethyl] -tetrazolyl, 1-[1-
(cyclohexyloxycarbonyloxy) -ethyl] -tetrazolyl or 2-{1-
(cyclohexyloxycarbonyloxy) -ethyl] -tetrazolyl group.

Particularly preferred compounds of general formula I
above are those wherein



di substituted by a nethyl or phenyl group, whilst fﬁé—substffueﬂPs—nay be

identical or different, a benzimdazol -2-yl or !  Thiss

4,5, 6, 7-t et rahydr o- benzi m dazol - 2-yl group optlonally ﬁ”the
l-position by a (Jerr]-al kyl group or by a cycloalkyl
phenyl nucl eus of one of the above- nenthgped benzimd

additionally be substituted by a fluorine aton1or'a nmet hyl or

yaﬁg’f%% ?%Wdrm"ﬁ%%%%d‘%e%% e i%%%%‘f’r?’%-%] pyridin-2-yl,

3-. chl or o- 5ckldrBa¢ eatahy da o€| gi-ddkyll 1lg2oappyri di br2fyhpromethyl

trifl uoronmet
i m dazo[ 1, 2-

I m dazo[ 1, 2-
i m dazol[ 4, 5-

I m dazo[ 1, 2-
I m dazol[ 4, 5-
I m dazol 4, 5-

SYEimdin-2-yl, imdazo[4,5-b]pyridin-2- yl,
pyéidin-Z-yI, i mdazo[ 1, 2-c] pyrimdin- 2-yl,

a] pyrazin-2-yl, imdazo[1, 2-b] pyridazin-2-yl,

1@% Rierdtidl % Uhapymih& ot hé.ﬁa&mlﬁxﬁnm ryfé\z N-%wh¥lst
C

i dazj i yridazin- roup or -an
Rl err]-NR[ er?] %f? tr?fog rbﬁpamﬁggé?ilmlno ?f@r??ydgﬁo¥8?qécﬁ9drogen
atom a. ([ erby -al mgthyleng, gpoup, cycl ohexyl or benzyl group,

- 11 -

allyl, cycl ohexyl,

Rlerr] denotes a hydrogen atom a (C[err]-al kyl group, an
benzyl or phenyl group, R7 denotes a hydrogen

atomor a c1&w51a|&ylogr2mmembered alkF@eaaUmﬁnotgg@unennmmhhchh@ ni t rogen

at om bet weenpet }éﬁ@@?&ﬁf)tfs arébiéb&BRE réfr? esﬁb&ﬁirbrag{sxpﬁeﬁw no

group or a nor pho

Clerr]-al kyl

I N0 group or and err] toge
FF B oup, Rlerr] denotes a Clerr]- aIkyI group, a

d err]-cycloal kyl group or

a maleic acid imido group optionally mono- or
disubstituted by a methyl or phenyl group, whilst the
substituents may be identical or different,

a benzimidazol-2-yl or 4,5,6,7-tetrahydro-benzimidazol-
2-yl group optionally substituted in the 1l-position by a
C;-¢-alkyl group or by a cycloalkyl group (whilst the
phenyl nucleus of one of the above-mentioned
benzimidazole groups may additionally be substituted by
a fluorine atom or a methyl or trifluoromethyl group),
an imidazo[2,1-blthiazol-6-yl, imidazol[l,2-alpyridin-2-
vl, 5,6,7,8-tetrahydro-imidazo(l,2-a]pyridin-2-yl, 3-
chloro-5,6,7,8-tetrahydro-imidazo(l,2-alpyridin-2-yl,
imidazo[1l,2-alpyrimidin-2-yl, imidazo[4,5-b]pyridin-2-
yl, imidazol[4,5-clpyridin-2-yl, imidazol[l,2-clpyrimidin-
2-yl, imidazo[1l,2-alpyrazin-2-vyi1,
imidazo[1,2-blpyridazin-2-yl, imidazol[4,5-c]lpyridin-2-
vl, purin-8-yl, imidazol[4,5-b]pyrazin-2-yl,
imidazo[4,5-c]lpyridazin-2-yl or imidazo[4,5-d]lpyridazin-
2-y1l group or

an R,-NR;-CO-NR;- group wherein

Rs; denotes a hydrogen atom, a C;_s-alkyl group, a
cyclochexyl or benzyl group,

her “"denote a



a CJerr]-al koxy group and Rlerr] denotes a tet+az94—yl—gpeup—sl+bsututed
in the 1- or 2- position by an Ra-CO O CH err]- group

Rb-CO O (RcCH) -O-CO, RaO-CO or RbO CO O (RcCH) -
Rlerr] denotes a stra| ght - chai ned or branched C[err] up, a
C err]-cycl oal kyl group, a benzyl, 1- phenyl et

3- phenyl propyl , nethoxynethyl or ~citdnanyl group, enotes a
st rai ght - chai ned or branched C err]-al kyl group, C[err] cycl oal kyl

group, a phenyl, merdarotes a hydngmylaé:tdml a Lphrembk el rgrowye, an
3- phenyl pr opyl ogen atomor a
phenyl pr opy o%jfﬂr' c}(ﬁ%e ke bd] ]oPeﬂﬁéﬁlag%af) g

nmet hyl group, err]  are” as her el nbef ore defi ned
and R3 denotes an al koxy group, R err] may denote a carboxy, |Htetrazolyl

or 2H-tetrazolyl @ gehdtes id hydrogen atom or a C;_3-alkyl group orl2-
(i11) Rerr] is as hereinbefore defined, R err] has the meani ngs given

herei nbefore with the exception of the 1-nethyl- benzi m dazol -2-yl group
and Rlerr] denot 6156 atndlai.,opbgpyhegr @iph Rher njitmogene prtesre fetaesay boxy
group or, if (i ReAl0l %8 2o AmociELIREOCe 081109480188 denot es o

but anesul t am 1- yI e a_carboxy tfoup (iv) Rerr]
i s as herei nbef orgrolap i oeda mrmlé% grqup or
met hyl - 5- f | uor o- benzi m dazol - 2-yl group and R3 denotes an

Rs and R¢ together denote a C,_;-alkylene group,

~— R; denotes a C;.s-alkyl group, a C;_s-cycloalkyl group or
a C,_3-alkoxy group and

R, denotes a tetrazolyl group substituted in the 1- or 2-
position by an R,-CO-0-CH,- group, Or an
R,-CO-0- (R,CH) -O-CO-, R,0-CO- or Ry0-CO-O- (R.CH)-0-CO-

group, wherein

R, denotes a straight-chained or branched C;_ ¢-alkyl
group, a Cs_,-cycloalkyl group, a benzyl, 1-
phenylethyl, 2-phenylethyl, 3-phenylpropyl,
methoxymethyl or cinnamyl group, |

R, denotes a straight-chained or branched C, g-alkyl
group, a Cs_,-cycloalkyl group, a phenyl, benzyl, 1-
phenylethyl, 2-phenylethyl or 3-phenylpropyl group
and

R, denotes a hydrogen atom or a methyl group,
or, if
(i) R; and R, are as hereinbefore defined and R; denotes

an alkoxy group, R, may denote a carboxy, 1lH-tetrazolyl
or 2H-tetrazolyl group or, if



ethyl group, R4 may represent a carboxy, 1Htetramkﬁﬂ+&%ﬁﬁe+yl

group, the tautoners and the salts thereof. | refer
compounds of general formula | above are those mher tes a
hydrogen atomor in the 4-position a nethyl group,

i m dazo[ |, 2-a] pyridin-2-yl, 5,6,7,8- tejpahydro-im di n-2-yl,
3-chloro-5,6,7, 8- tetrahydro inidazo[l a]pyrldln 2-yl, 1-nethyl-

penzl M daz0) (%Y py, SIS Her i RO AU NaZ - Bk B fbAIEew tam 1-Y!

group, R[e(r otes err ropy or a
derr]-al kow@mmmbeﬂ?{ra rvqltdenﬂmeseracemummﬁlltlgr oLrpﬂ%fule ttuted in

the 1- or A R \
Rb- CO%J(F%%¥§£§M&6H}61 lfbfgﬁé? ké%@?ﬂpa.@&éﬁahppaku

Rlerr] denotge,r@LH’rstRuaF"@Ht YEREPREAtoR WMdgaoé’rPr Pxal H‘;ﬁ
- 13 - group, a C[err] cycloalkyl group, a benzyl 1-

phenyl et hyl , .2-.qhenyl et.h 3- phen ro X t hyl or cinnanyl
group, (11§§e§£]a3 néﬁ e?r9 §?rﬁ?8ﬁfﬁ%ﬁ59ﬁ8ddﬁge8?§ %ﬁgd Clerr]-al kyl
group, a ( &rfHenptksabkputgnespltamphepll grioepzyR, thay denopkenyl et hyl ,
2- phenyl et h)@ar%ro)g; %tl%@ﬂ %rrqpyilf group and

(iv) R, is as hereinbefore defined, R, denotes a 1-
methyl-5-fluoro-benzimidazol-2-yl group and R, denotes an

i?j ethyl group, R, may represent a carboxy, 1H-tetrazolyl or
2H-tetrazolyl group,

the tautomers and the salts thereof.

Particularly preferred compounds of general formula I
above are those wherein

R; denotes a hydrogen atom or in the 4-position a methyl

group,

R, denotes an imidazo[l,2-a]lpyridin-2-yl, 5,6,7,8-
tetrahydro-imidazo[1,2-alpyridin-2-yl, 3-chloro-5,6,7,8-

. tetrahydro-imidazo[1,2-alpyridin-2-yl, 1-methyl-
benzimidazol-2-yl, 1l-methyl-5-fluoro-benzimidazol-2-yl
or butanesultam-1-yl group,

R; denotes a C;_ 4-alkyl group, a cyclopropyl group or a
C,_3-alkoxy group and

R, denotes a tetrazolyl group substituted in the 1- or 2-
position by an R,-CO-0-CH,- group, Or an

Ry,-CO-0- (R,CH) -0-CO-, R,0-CO- or Ry0-CO-O- (R.CH)-O-CO-
group, whilst

R, denotes a straight-chained or branched C,.¢-alkyl



-Rc denotes a hydrogen atom or a nethyl group, aﬁd—%he~eenpgunds___
-[(2-cycl opropyl - 4-net hyl - 6- (4,5, 6, 7-tetrahydro-

|n1dazo[1 2-a] pyridin-2-yl)- ben2|n1dazol 1-yl) - met Iﬁ“Bﬂm Replaced
bi phenyl - 2- car boxyl i ¢ aci d, -[ (2- et hoxy-4-neth , t rahydro-
inidazo[1,2-a]pyridin-2-y|)-ben2|n1dazo 1 -yl) - neth

bi phenyl - 2- car boxyl i ¢ aci d, 4' - -et xy 4- et hyl - tetrahydro-

i m dazo[ 1, 2- a]pyrldln 2ﬁ¥(%y$qg§éfggﬁ%oi gu% ggbg z;l 1-

2 (IHtetrazol -
-[(2-cycl opr Opwhe@tyﬂaéttwlﬁ 24phdﬁi0éﬂhﬂ A] pyphehyl@ropyl,

y' (2 et howy 4- eyl s, o Pyt (o) 1y 2 ¢

benzinidazol 1-yl)-met hyl]-bi phenyl - 2 carboxyllc aci d,

4' -[(2-et hoxy-4- et | "
benzi mi dazol - 1- yF?’EE?h?F% g)(lH-téF%a%Hgé§%% gﬁg?cﬁfd Cy.gralkyl
[ (2- et hoxy- 4- net IGAQWR, (@ -Gret tRYCIRAY ﬁmplz a}uiyheny benzyl 1-

- 14 - benzini dQiminyhaﬁﬁylrretMHa&Kéﬂiﬁptdlazﬂp&Wﬂpréwheg%up
-[(2-ethyl -4- netoI- -(I'-met hyl -5-f1 uoro-benzi m dazol -

R; denotes a hydrogen atom or a methyl group,
w and the compounds

-[(2-cyclopropyl-4-methyl-6-(4,5,6,7-tetrahydro-
imidazo[1,2-alpyridin-2-yl) -benzimidazol-1-yl) -methyl] -
biphenyl-2-carboxylic acid,

-[(2-ethoxy-4-methyl-6-(4,5,6,7-tetrahydro-
imidazo[1l,2-alpyridin-2-yl) -benzimidazol-1-yl) -methyl] -
biphenyl-2-carboxylic acid,

-[(2-ethoxy-4-methyl-6-(4,5,6,7-tetrahydro-
imidazo[1,2-alpyridin-2-yl) -benzimidazol-1-yl) -methyl] -
2- (1H-tetrazol-5-yl) -biphenyl,

- [(2-cyclopropyl-4-methyl-6- (imidazo[1l,2-alpyridin-2-
yl) -benzimidazol-1-yl) -methyl] -biphenyl-2-carboxylic
acid,

- [(2-ethoxy-4-methyl-6- (imidazo[1,2-alpyridin-2-yl) -
benzimidazol-1i-yl) -methyl] -biphenyl-2-carboxylic acid,

-[(2-ethoxy-4-methyl-6- (imidazo[1,2-a]lpyridin-2-yl) -
benzimidazol-1-yl) -methyl] -2- (1H-tetrazol-5-y1) -

biphenyl,

4'-[(2-ethoxy-4—methyl-6-(1-méthyl—benzimidazol-2-yl)—



2-yl)-benzi m dazol -1-yl)-nethyl]-2-(lHtetrazol -5-yT)- blpnenyl

-[(2-ethyl -4-nmet hyl -6- (I - et hyl -5-fl uoro- ben2|rn1y§@g :
2-yl)-Dbenzimi dazol - 1-yl ) - met hyl ] - bi phenyl - 2- car boxyj
4' - [ (2-n-propyl - 4-net hyl - 6- (butanesultan}l yl) - uﬂlrnl ﬂl
nmers and

benzi m dazol -1 -yl ) -net hyl ] - bi phenyl - g%boxylic ac

the salts thereof. The follomﬁng conp nds are partlcularly preferred:
-[(2-ethyl-4-meth (1- enzi m 0,

2 yl) - benzi RERESHE a 61) ]fpc% tb%@(?ﬁ éa%”ﬂ

- ((2-n- pr grighehyiet hyl - 6- (butanesultan}l yl) -
benzinidazol-l-yl)-nethyl]-biphenyl-2-carboxy|ic aci d,
-[ (2-cycl opropyl -4-net hyl -6- (i m dazo[ 1, 2-a] pyri di n- 2-
yI) benzi m ddzdl 2ty Iret tmatihbl Fhetiimet tﬁn@lmQerb%m21mld3201-

-[(2-cycl %ﬁlﬁ)wa :ﬂ:}% cg_[-(]':s-)ﬁlﬂ x@éﬁlﬁ;ﬂa—w-d(fh teti.razol -5-y1) -
%

|n1dazo[1 2-alpyri enzi'm dazol -"1-
blphenyl I aC|d and
-[(2- ethoxy 4- et hyl - 6- (1- et hyl - benzi m dazol - 2- yI)

ben2|n1dazol 1-y tetyazol -.5- )¢ n

et 8ol L) YL B B PR ) BB b anson-
2-yl) -benzimidazol-1- yl) -methyl] -biphenyl-2-carboxylic
acid and

QQE 4'-[(2-n-propyl-4-methyl-6- (butanesultam-1-yl) -
benzimidazol-1-yl) -methyl] -biphenyl-2-carboxylic acid,

the tautomers and the salts thereof.
The following compounds are particularly preferred:

-[(2-ethyl-4-methyl-6- (1-methyl-5-fluoro-benzimidazol-
2-yl) -benzimidazol-1-yl) -methyl] -biphenyl-2-carboxylic
acid,

4'-[(2-n-propyl-4-methyl-6- (butanesultam-1-yl) -
benzimidazol-1-yl) -methyl] -biphenyl-2-carboxylic acid,

4'-[(2-cyclopropyl-4-methyl-6-(imidazo[1,2-alpyridin-2-
v1l) -benzimidazol-1-yl) -methyl] -biphenyl-2-carboxylic
acid,

4'-[(2-cyclopropyl-4-methyl-6-(5,6,7,8-tetrahydro-
imidazo[1,2-alpyridin-2-yl) -benzimidazol-1-yl) -methyl] -
biphenyl-2-carboxylic acid and

—[(2—ethoxy-4-methyl-6—(1-methy1—behzimidazol—2—yl)-'
benzimidazol-1-yl) -methyl] -2- (1H-tetrazol-5-yl) -
biphenyl,



According to the invention, the conpounds are obtained by the follow ng

nmet hods: a) cyclising a conpound of general fornula

-16 - R [err]

(I'') optionally formed in the reaction m xture, wherein Rerr] and Rerr]
are as herei nbefore defined, one of the groups X[ er r ThioSheM[FRS Bden RGMES ENt S
a group of general formula [err]

and the oth or
Y[err] represents a group of general formula éerr] , lﬂl
the tautomers and the salts thereo

According to the invention, the cowpounds are obtained
by the following methods: '

a) cyclising a compound of general formula



wherein R3 and R4 are as hereinbefore defined, R5 represents a hydrogen
atomor an R err]CO group, wherein R3 is as hereinbefore defined, Z err]
and Z[err], which may be identical or different, represent am no, or

hydr oxy or nercapto groups optionally substituted by ([err]-al kyl groups or
Z[err] and Z[err] together represent an axygen or sulphur atom, an imno
group optionally substituted by a C[eFrf al kyl

-17 - group, or an al kyl enedi oxy or al kyl enedithio group each having 2 or
3 carbon atons. The cyclisation is conveniently carried out in a solvent
or m xture of solvents such as etharg i sopropanol, glacial acetic acid,
benzene, chl orobenzene, tol uene, .glycol, glycol nononet hyl et her

di et hyl enegl ycol di net hyl et her, sulp~ Iane, di gt hyl formam de, tetralin or
in an excess of the acylating agent u3e# re t he conpound of general
formula I'l, e.g. in the correspondrnf’ i , hydride, acid halide,
ester or am de, e.g. at tenper 0 and 2500C, but preferably at
the boiling tenperature of the rectlon n1x|ure optionalTy in the presence

of a condensi ng agent such as phosphors y i de, thiepy&ehintbde Replaced
sul phuryl chl ori de, sul phuric acid, p-toluenesul’phonic aci

nmet hanesul phoni ¢ acid, hydrochloric acid, phosphoric aci d1MﬂﬂmuHquH" C
acid, acetic anhydride or optionally in t he presence of a

pot assi um et hoxi de or potassiumtert.-butoxide.” However, the cyclisation

may al so be carried out without a solvent and/or condensing agent.
However, it is particularly advantageous to carry out the reactio

préparing a el (?ﬁféﬁﬁéﬂfﬁnfﬂﬁéﬂﬂéhéﬂléﬂ'ﬁﬂﬁtuﬁéCtWHQrélﬁture by
reduci ng a corrgégﬁa g Ltro agégo co und optronally in the presence
of a carboxyli & BFSgeRer'GFeLBPRuPES r by acylation of a
correspondi rgeo-of auhm(gmlﬁqudoﬁmnrébeesedust Bogroupt o€ Riehkeaadr oup i S
br oken of f @%ﬁﬁ&ia

and the other group . X, or Yl'repfesénts a gfoup of

o general formula
. ‘\\//

I %

- NH - C - Ry

wherein

R; and R, are as hereinbefore defined,

R; represents a hydrogen atom or an R;CO- group, wherein
R; is as hereinbefore defined,

Z, and Z,, which may be identical or different, represent
amino, or hydroxy or mercapto groups optionally -
substituted by C, ¢-alkyl groups or

Z; and Z, together represent an oxygen or sulphur atom,
an imino group optionally'subétituted by a C,_;-alkyl



hydr oxyl am ne stage, the N-oxide of a conpound Of geéneral formula | is
obtained in the subsequent cyclisation. The resuUjyidghe PPk d6fSqt hEN
converted by reduction into a correspondi ng conpomﬂu mlm ce?orrml al.

The subsequent reduction of the N oxide of fornmul

-18 - obtained is preferably carcigeg out in as
wat er, water/ethanol, nethanol, glacial acetic acid, et hyl acetate or
di met hylforr%ra' Vbt YA 109PENéAi ¢ or aDkPBERERiehia Gy8upoenahi on
catal yst suc &ggRaney %?ckel,ﬁgfgtinun1d? palladiunighargoal, W th
metal s such Baving 3 (¢ 3 (¢REBPR AHEMEn t he presence of an acid such as

. acetic acid, hydrochloric acid or sulphuric acid, with salts such as

iron(l1)sul phate, tin(ll)chloride or . odiumdithiopite, .0 '

hydrazineiiﬁthSXﬁi%éﬁﬁ%P%fls c°¥%ﬁ%§eﬂ?i&e??rﬁfé%eéggr%ﬁu?eéogk%%gen 0

and 500C, buir mixtpred evfibsgleeneabéech azngehanole. isopropgpoReaction of a

benzi m dazol g of; OENGIA ;4 LIPS A benzene cl[af{){'tl)b%nze%e, %EPSnéD

Rlerr] to R¥rr] are defrned as’ hereinbefore, w th a, bl pheny

of general fx¥iane glycol, glycolmonomethylether, diethyleneglyco
dimethylether, sulpholane, dimethylformamide, tetralin

or in an excess of the acylating agent used to prepare

conpound
$ mp

the compound of general formula II, e.g. in the
corresponding nitrile, anhydride, acid halide, ester or
amide, e.g. at temperatures between 0 and 250°C, but
preferably at the boiling temperature of_the reaction
mixture, optionally in the presence of a condensing
agent such as phosphorusoxychloride, thionylchloride,
sulphurylchloride, sulphuric acid, p-toluenesulphonic
acid, methanesulphonic acid, hydrochloric acid,
phosphoric acid, polyphosphoric acid, acetic anhydride
or optionally in the presence of a base such as
potassium ethoxide or potassium tert.-butoxide.
However, the cyclisation may also be carried out without
a solvent and/or condensing agent.

However, it is particularly advantageous to carry out

S the reaction by preparing a compound of general formula
ITI in the reaction mixture by reducing a corresponding
o-nitro-amino compound, optionally in the presence of a
carboxylic acid of general formula R;COOH, or by
acylation of a corresponding o-diamino compound. When
the reduction of the nitro group is broken off at the
hydroxylamine stage, the N-oxide of a compound of
general formula I is obtained in the subsequent
cyclisation. The resulting N-oxide is then converted by
reduction into a corresponding compound of general
formula I.

The subsequent reduction of the N-oxide of formula I



[err] : : wherein
Rl err] is defined as hereinbefore and Z[err] a n@ hilic
| eavi ng group such as a hal ogen atom e.g. a chlorlne dlne

at om or a substituted sul phonyl oxy group, e.g.

- 19 - et hanesul phonyl oxy, phenyl suLphgnyl oxy or p- toluenesu nyI
group. The reaction is conveniently carried out |n a sol vent or nlxture

of solventsam%ah fb&é%@%éﬁiﬁré&¥iléﬁeéﬂﬂ|fﬁhérsolﬁéﬁﬁhyééﬁfﬂéan
di oxane, dlneth SU|%%Z?“de dlnethlfornanl enzene, %Btlonally in

de, o
the presencdak Eﬂl%ﬁﬁ b 2 %%ﬂ?tn?ﬁ%?b%n%? pot assi um
carboRafe &ﬂdhﬂMﬂiU@Eébbcbx dfﬁéﬁh%}t?fffmld@uWDuhdhydﬁ@g?unihyd?édel ]
triethyl am ne_or st_the latter S] aneously al so be
used a3 <ol dERaere ek IF imkodind fon €A et BRn At RaB8F ol 1 & e o,
at te_rrperat ur:e:skéale,t viekat toign eort - pakieed funf chancodD| ewitlC. metahst sech
reacton, 5, 4 N 151,004 2 L S e POE1 88 ALy oblahngg v ch

can if deS|red s sequén e resol ved 71 nt e correspondi ng and 3-

i soners, by a\ﬂegrsltcala%%mltydmcIelQMtw%m glalpliuricuasidat withch as
silica gel gal&ié”@ﬁ&l&'raé’xiﬂfh(II)CQuiﬁhé’lf@'ertixQ(ﬁﬁ@ﬁl@rﬂdéocﬂiaound of

eneral fornul erejn 4 re rese ar pox rou Converting a
gonpound of s&:ﬁé)rr%lvglzf ! R é) w:.trhsh raz:|l.3ney:v_1£1J gpresence of 9

Raney n1ckel, at temperatures between 0 and 50°C, but
preferably at ambient temperature.

b) Reaction of a benzimidazole of general formula
(III)
. wherein .
N R, to R; are defined as hereinbefore, with a biphenyl
compound of general formula - ST )
R,
)
(IV)

wherein

R, is defined as hereinbefore and

- 23 represents a nucleophilic leaving group such as a
halogen atom, e.g. a chlorine, bromine or iodine atom,
or a substituted sulphonyloxy group, e.g. a



[err]

wher ei t defi ned h i nbef o; l]ﬁ '
rein Rlerr] to Rerr] are defined as erelne%@sm;i@lgs r](l
OoXy group

represents a group which may be converted into a c3f
hydrol ysis, thernolysis or o ,'Emm

hydr ogenol ysi s. For exanpl e, functign%b derivati
such as the unsubstituted or substituted am des, esters, thiolesters,

ort hoesters, ininoethers m_di ne ' itrite group or the
tetrazol yl W%W%dégﬁféﬁ'ecﬁbé&{%%é&f?ﬁ (I;k?%rk(s:ar boxy group,
esters w t h ticdnddrsesulplzaioloxy egrpup he tert. butyl ester, may be converted
by thernolysis into a carboxy group and esters with aral kanols, e.g. the
benzyl ester, may be converted by hydrogenol ysjs_.into a carbo roup. The
hydrol ysi s iTheaggaasghion sy Qe Ye?%me%mefhelfbraes%%ﬁe‘g‘% %ﬁ acid
such as hydpgchhrd G veriPBUdl o8 inktipfbapdochbortdel, trichloroacetic

acid or trifluoroacetic acid or. in the presence of a ch as sodi um

hydr oxi de o5t Rﬂﬁ?ﬂmﬁ%ﬁﬁ?ﬁgé%?£éféhﬂt %ﬁ%ﬁ%%1¢%ﬁﬁ§§ﬁ@ﬁ as wat er

wat er / met hanailpssshiade, ,d ine ey e draweoh i devad e rbesapnep opt ionat by / @noxane

met hyl ene chl,ori de or | o of orm. at IR Negn s r] C and

120C, e.qg. g:the[ ('zesr'azar%“%r]eogEr ba{ergm‘?{e:eeln&abr%l ent '?éé lgl?a%g%e an_ds%%%@%oi l'ing

t enper at ur e aerhdratea@itEegive garboprie hyerPdiye| BYdxoxiieied out in the

presence of p%ﬂ#%&ﬁﬁ%%é’fﬂ A il afe | rdSdi @ ORp@E Ge ACt Bi O hy Tahiter oaceti ¢
coholic

acid, any al dr ox r oups esent may Sinultaneously be converted
into a Y or pyridigg, wﬂ&f%t éheFHatter two may sifuttane usfy

S also be used as solvent, preferably at temperatures

between 0 and 100°C, e.g. at temperatures between
ambient temperature and 50°C.
In the reaction, a mixture of the 1- and 3- isomers is
preferably obtained which can if desired subsequently be
resolved into the corresponding 1- and 3- isomers, by
crystallisation or chromatography using a substrate such
as silica gel or aluminium oxide.
c) In order to prepare a compound of general formula I
wherein R, represents a carboxy group:
N Converting a compound of general formula -
: _ R .
1
- N\ - «
R; >“‘R3 R
\ T 4
CH,

(V)
wherein
R, to R; are defined as hereinbefore, and
R,' represents a group which may be converted into a
carboxy group by hydrolysis, thermolysis or



correspondi ng acyl oxy group such as the trifl uoroacetoxy group. | f
Rlerr]' in a conpound of general fornula V represents a cyano or

am nocar bonyl group, these groups nay al so be converted into a carboxy
group with a nitrite, e.g. sodiumnitrite, in the presence of an acid such
as sul phuric acid, which may sinultaneo%il y al so b61H§§ﬂ”ﬁ§$§

t enperatures between 0 and 50[err]C. Rerr]' gener a
formula V repr gsents or ,exanple a tert-butyl oxycarb kﬁite tert.
-but yl ydrogenolysis. -21- group ermal |y
cl eaved, optionally in an inert solvent such as nethyl ene chlorlde

chl orof orm z | u h r n bly in
t he presence ﬁ@? §£§%Pi€ EHSCtRShéﬂ ¥Q£QL§%§ge§ucg Eﬁé %?% e§&% on|c
acid, sul phusuch aas dthgh@sghbstetu‘ée@ or gbbypiaégpﬁdr a@lééﬁd eﬁltéffénabl y at

the boiling éﬁi@fé@éé{»@ 06réﬁse§9é¥§nt 1M§ﬁgetﬁegs,aam&amagabw es bet ween
40[ err] C and 100 R4' .in a conpound eneral ornula V

represents, 3¥RY h ?e tﬁebﬁﬁEyFﬁﬁyﬂﬁ?BBn9F EP%UE h&2ger¥H 9gPYRp may al so
be Eydr ogelnlq{.a/y i b‘ﬁl dr:]dn@ém&dbynhyaeop%gsg nﬁ?t@f aachyﬂbagegabhpr,\ f:at al yst
such as pal | adi um chargo in_a's e sol ven

cthano! . "ot AT RaPr R Br et ar? RLpPROLE, o8- drnbnS aEerEr B IR ERE o
dlnethylfornunydue @mEVerebdybntthenpelﬂsusesnbetaeearboayngOpprapd e.g.
at anbi ent tEIRErAty] e HPQﬂaﬁof%drQgguc%ésﬁéﬁﬁyé?éséeko ﬁa?abegDU“ ng

hydr ogenol ysi's, ot her groups ere at t ame {i . anitro
group may tm?QQXﬁE%Eﬁt%yahYQH?ﬁﬁnalﬁ%ﬁs BER N2 yFRXPOBY 0gECHB -a hydr oxy
group, a vinylidene group to the correspondi ng alkylldene group or a

ci nnam c aci ou t he corres ondj n henyl - oni c group, or

t hey may befﬂ§%156§ﬂ°ﬁ§sﬁ§d+%g%ﬂp ?Bﬁ%ag%f rﬁg?g Hgaﬁbﬁﬁ Be repl aced

by a hydr ogathatmresence ofi amd&mdos@clepa)sehyadrmhbundico&cgdneraI formul a
sulphuric acid, phosphoric acid, trichlorocacetic acid or

trifluoroacetic acid or in the presence of a base such
as sodium hydroxide or potassium hydroxide, in a
suitable solvent such as water, water/methanol, ethanol,
water/ethanol, water/isopropanol, water/dioxane,
methylene chloride or chloroform, at temperatures
between -10°C and 120°C, e.g. at temperatures between
ambient temperature and the boiling temperature of the
reaction mixture. When hydrolysis is carried out in the
presence of an organic acid such as trichloroacetic acid
or trifluoroacetic acid, any alcoholic hydroxy groups
present may simultaneously be converted into a
corresponding acyloxy group such as the trifluorocacetoxy
group.

If Ry' in a compound of general formula V represents a
cyano or aminocarbonyl group, these groups may also be
converted into a carboxy group with a nitrite, e.qg.
sodium nitrite, in the presence of an acid such as
sulphuric acid, which may simultaneously also be used as
solvent, at temperatures between 0 and 50°C.

If R,' in a compound of general formula V represents for
example a tert.-butyloxycarbonyl group, the tert.-butyl



wherein R err] represents a | Htetrazolyl group————el—eavr‘ng’aTCTectlng

group froma conpound of general formula

22 . [err] : lsSheetHasBeenReplaced

(M) wherein Rerr], Rerr] and R err] are defi nedlm“&ﬂmmﬂ“m e and
Rler] represents a | Htetrazolyl group pjotected i osition by
a prﬁtecflng group - Suitable protecting groups include, for exanple, the
tri pheny netp¥| Yo B fﬁf +éd 9" QpPPo 119eig! aving of a
protecting 35Lélts°pre eral}Tﬁd ri edéout'q thenaregelce of a

hydrohal i ¢ acnedrt ;ﬁcek‘@ram%uq %énqﬁf%@rt% ‘PFE/’cﬁl%ch‘F PEOLRFW: in the
presence of rhrsk SUGsnsotiatR ﬁfxﬂﬁax@roﬁl&mlné am@onia, in a

sui tabl e sol ve thylene | or n neth no / apmoni a,

et hanol or i@@%ﬁﬁd 1%?%%@}%‘?%?%%3 %e?v%%ﬁagyaﬁ ‘TB%’{I% . FBut

pr ef er abl y]c atc:ahb;'vlam atsarpae:r@]tuasmesulphdnicheamndmtsmlphurnaraced, out in the
presence o ol.i.c t

tenperature? i %r%&nf%ﬁle‘%}ﬁ?é pre era :F& ;’éf%fe%%ae]?% ures bet ween
120 and 140[tdre @iling tHemperhtture of dfze ol %@m% ofeg@nertl formula |
wherei n R erddnd SRIEHEY Héruddd 2 end 19PeR:

If R,' in a compound of general formula V represents, for
example, a benzyloxycarbonyl groupthe benzyl group may

Lo also be hydrogenolytically cleaved in the presence of a
hydrogenation catalyst such as palladium/charcoal, in a
suitable solvent such as methanol, ethanol,
ethanol/water, glacial acetic acid, ethyl acetate,
dioxane or dimethylformamide, preferably at temperatures
between 0 and 50°C, e.g. at ambient temperature, under a
hydrogen pressure of 1 to 5 bar. During hydrogenolysis,
other groups may be reduced at the same time, e.g. a
nitro group may be reduced to an amino group, a
benzyloxy group to a hydroxy group, a vinylidene group
to the corresponding alkylidene group or a cinnamic acid
group to the corresponding phenyl-propionic acid group,
or they may be replaced by hydrogen atoms, e.g. a

N halogen atom may be replaced by a hydrogen atom.

'd) In order to prepare a compound of general formula I
wherein R, represents a lH-tetrazolyl group:

Cleaving a protecting group from a compound of general
formula '



Reaction of a conpound of general fornmula -
23 - [err] :
(VI1) wherein Rlerr] to Rerr] are defined as herei nbefore, with hydrazoic

acid or the salts thereof. The reaction is preferalhly 1Ggafst ut a.
sol vent such as benzene, toluene or dimgbhyl f or mam de, atQSHkﬁ%s G Replack:
bet ween 80 and 150C, preferably at 125[err]C AdvantageoqummmE ,[r e
hydrazoic acid is |liberated during the reaction froman & i i de,
e.g. from sodium azide, in theggpresence of a weak acid such as ammoni um
chloride, or the tetrazolide sfit obtained in the reaction m xture by
reacting with a salt of hydrazek preferably with alum ni um azi de or
tributyl tin azide, which aRgs eRj ent|ly mrepared in the reaction

m xture by reacting al um nium Chlort™te or™ tri but tin chloride with an

al kali metal azide such as sodi um azijde, i/ Y et |y |iberated by
acidification with a dilute acid sucHg @\ ic acid or 2N

sul phuric acid. f) In order to prepare a\Lo f general formula I
wherein R4 denotes a tetrazolyl group substituted in the 1- or 2-position
by an Ra-CO O CH2- group, or it denotes an RaO-CO, Rb-CQ O (RcCH -O CO or
RoO- CO- O (RCCH) - O CO- group:- . VI)

wherein

R,, R, and R; are defined as hereinbefore and

R," represents a lH-tetrazolyl group protected in the 1-
or 3-position by a protecting group.

Suitable protecting groups include, for example, the
triphenylmethyl, tributyl tin or triphenyl tin groups.

The cleaving of a protecting group used is preferably
carried out in the presence of a hydrohalic acid,
preferably in the presence of hydrochloric acid, in the
presence of a base such as sodium hydroxide or alcoholic
ammonia, in a suitable solvent such as methylene
chloride, methanol, methanol/ammonia, ethanol or
isopropanol, at temperatures between 0 and 100°C, but

AN preferably at ambient temperature or, if the reaction is
carried out in the presence of alcoholic ammonia, at
elevated temperatures, e.g. at temperatures between 100
and 150°C, preferably at temperatures between 120 and
140°C.

e) In order to prepare a compound of general formula I
wherein R, represents a 1H-tetrazolyl group:

Reaction of a compound of general formula



Reacting. a cQrpound of general fornula

24 - R [err] wherein R err] to Rlerr] are as
her ei nbefore defined and Rlerr]'' denotes a carboxy, 1Htetrazolyl or
2Htetrazolyl group, with a conpound of general fornula [err] wherein

Y[err] denotes an Ra-CO-O-CHerr]-, Rb- QO (Rc
Ra- group, wherein Ra to Rc are as her ei‘fibef or e deflne s a
nucl eophilic | eaving group such as a hal ogen atom e.g

brom ne atom or, if Y dénotes an Ra group, Z4 may al so represent a’ ydro
group. The reactlon is convéfjiently carried out by esterification with a
correspondi ng al cohol or with agQrrRsponding reactive derivative such as
the halide, conveniently inga -nt r M xture,gf solvents such as water,
met hyl ene chl ori de, chl orof o? uran, di oxane or

di met hyl f ormam de or in an excess of the agent as sol vent,
optionally in the presence of an acigyacti dehydrat i ng agent such
as thionylchloride, with the anhydride$, Al i des t her eof
optionally in the presence of an

(VII)-
wherein
R; to R; are defined as hereinbefore, with hydrazoic acid

or the salts thereof.

The reaction is preferably carried out in a solvent such
as benzene, toluene or dimethylformamide, at
temperatures between 80 and 150°C, preferably at 125°C.
Advantageously, either the hydrazoic acid is liberated
during the reaction from an alkali metal azide, e.g.
from sodium azide, in the presence of a weak acid such
as ammonium chloride, or the tetrazolide salt obtained
in the reaction mixture by reacting with a salt of
hydrazoic acid, preferably with aluminium azide or
tributyl tin azide, which are also conveniently prepared
in the reaction mixture by reacting aluminium chloride
or tributyl tin chloride with an alkali metal azide such
as sodium azide, is subsequently liberated by
acidification with a dilute acid such as 2N hydrochloric

Cs

acid or 2N sulphuric acid.

f) In order to prepare a compound of general formula I
wherein R, denotes a tetrazolyl group substituted in the
1- or 2-position by an R,-CO-0-CH,- group, or it denotes
an R,0-CO-, R,-CO-0O-(R.CH)-0-CO- or R,0-CO-0O-(R.CH)-0-CO-
group: ' :

Reaéting a compound of general formula



I norganic or tertiary organic base such as sodi um hydroxi de, potassium
carbonate, triethylamne or pyridine, whilst the latter two may

si mul t aneously be used as sol vent, at tenperatures tmﬁww&&r~é§%%&m¥———-
1&Jerr]C, but preferably at tenperatures b

5 d
80[err]C. In the reactions described Barei nbefore,
present such as hydroxy or imno groups may be protect H‘ﬂﬂ
reacti on by neans of conventional protecting groups whi

again after the reaction. way of exanple, protecting groups for a
hydr oxy group may include a t inethylsilyl acetyl, benzoyl, nethyl, ethyl,
tert.butyl, benzyl or tetrahydgenyra group and protecting groups for an
i mno group may include angacg b R et hgpascar bonyl or benzyl group.
The optional subsequent cl e&viNgg h?nz étectrno group used is preferably
carried out by hydrolysis in an agudous sv 7§ y
| sopropanol /water, tetrahydrofuran/ wH.e hater, in the presence
of an acid such as hydrochl-oric acid & sOs 1 d or in the presence
of an alkali netal base such as sodrunrhydroxrde or potassium hydroxi de, at
t enper at ures between 0 and 100[err]C, preferably at the boiling tenperature
of the reaction mxture. However, a benzyl group is preferabl cl eaved by
hydr ogenol ysis, e.g. with hydrogen in the presence of a ca XF i such as
pal | adi um chgieéeedn in a sol vent such as nethanol, ethanol, ethyl acetate
or gl aci al etic. acid, optionall ad iti n of an acid such as
hydrochlorr?S éfﬁlga? Feﬁ% hﬁfﬁ?gge%bfﬁegﬁ T dagé[err]c but preferably
at. tb-a/rrbl ent tmperdanm.es and:a:nhd:ecy,a Irdredgereqinds sur @lbftdtnmedlyb 7 bar,
bu refera f a conmpound of

P %{o&é ’Uﬁus o &ﬁ% nd B! é%ﬁ@fai”f Hh§1Q mp

general for nay I f Sired be resol ved by.

in water,

Z4 - Y2 (IX)

wherein

Y, denotes an R,-CO-0-CH,-, R,-CO-0-(R.CH) -,

R, 0-CO-0- (R,CH) - or R,- group, wherein R, to R, are as
hereinbefore defined and

Z, denotes a nucleophilic leaving group such as a halogen
atom, e.g. a chlorine or bromine atom, or, if Y denotes
an R,- group, Z, may also represent a hydroxy group.

N The reaction is conveniently carried out by
esterification with a corresponding alcohol or with a
corresponding reactive derivative such as the halide,
conveniently in a solvent or mixture of solvents such as
water, methylene chloride, chloroform, ether,
tetrahydrofuran, dioxane or dimethylformamide or in an
excess of the acylating agent as solvent, optionally in
the presence of an acid activating or dehydrating agent
such as thionylchloride, with the anhydrides, esters or
halides thereof optionally in the presence of an-
inorganic or tertiary organic base such as sodium
hydroxide, potassium carbonate, triethylamine or
pyridine, whilst the latter two may simultaneously be
used as solvent, at temperatures between -25 and.100°C,



chronat ography using a substrate such as silica get—or atunmmniunroxi-de.
- 26 - Moreover, the conpounds of general formul aryls sglt gisted: M'ege
converted into the acid addition salts t her eof, nor e or
pharmaceutical use into the physiologically accept abU!ﬂHH!ﬂH"ﬂ Ef W th

i norganic or organic acids. Suitable acigls for this

hydrochl oric acid, hydr obr oni ¢ aci d, sulphurlc aci d, phosphorlc aci d,
fumaric aci dbuéug%;géeaﬁigd at: 26k 626 Lest eiCidg LAl @ohp acl d of
mal ei ¢ acid er nor MICO oun genéral Tormula I thus
obtained, if they contain a carboxy or lkktetrazolyl group, may if desired

subsequent | yIherrenyeabedohb! Gebbeibah! hekBEnBAkoMLL N abjoRaRG v OF gani C
bases, nore particul arl armaceytical use into physi ol ogi cal |y

acceptable S ?EPFhﬁréﬁéntsﬁPF bRE BxggngneFua@lP8r9€?§P§I@a§b@ﬁu

hydr oxi de, pprasecuauhadrmngderlecréhebe&nl B ﬁ\éan%t bENebaRentional

di et hanol am n end triethangla 9 Epﬁ¥? s of, geggral &ﬁrnulae I
to I X used R RrEFEHRY FRPEPFAY lﬁPeaEﬁoﬁﬁ h8IPARePALEFe tHE some
cases or nmayrdacbbonined by net hods known fromthe literature. Thus, for
exanpl e, a compound of general fornula Il is obtained by alkylation of a

correspondi ng o-am no- acyl am no conpound with a conpound of general
formula I V. éW%Yaﬂﬁn%xa@913n1nﬁoéeﬁﬁenadgr@qpsréerférhyﬁrgxysg@@um ned by

reduction ofm@ycmem@@naleglﬁeﬂhﬂgllﬁyl aEReE?lCOHBﬁHBS}lV\h’mEEhy& in turn
obt ai ned by nltr tion of rres

o- acet ophenone, “Subsequent
conver si on it r%%ﬁ?tPH5Y£or?% 58ﬂ grﬁﬁ%&ﬁ°€¥§?§§&n8r883téﬁﬁenone
i nto 't he corpmtp@crdimg geoups ﬁwnanamiﬁchgﬁeﬁp maybsaglage ajicl i sation of

the ferr]- ne rrespondin |d anm de and
subsequent dgg¥fon 6$Q$£g nt ox§$%§%9ny%e?5r%eﬁﬁ ¥ dE8EPron of the nitro
group, an pxazol 4-yl conpound thus obtained may be converted into the .
correspondi Nfhe optional subsequent cleaving of a protecting group

used is preferably carried out by hydrolysis in an
aqueous solvent, e.g. in water, isopropanol/water,
tetrahydrofuran/water or dioxane/water, in the presence
of an acid such as hydrochloric acid or sulphuric acid
or in the presence of an alkali metal base such as
sodium hydroxide or potassium hydroxide, at temperatures
between 0 and 100°C, preferably at the boiling
temperature of the reaction mixture. However, a benzyl
group is preferably cleaved by hydrogenolysis, e.g. with

N hydrogen in the presence of a catalyst such as
palladium/charcoal, in a solvent such as methanol,
ethanol, ethyl acetate or glacial acetic acid,
optionally with the addition of an acid such as
hydrochloric acid, at temperatures between 0 and 50°C,
but preferably at ambient temperature, and under a
hydrogen pressure of from 1 to 7 bar, but preferably
from 3 to 5 bar. '

An isomer mixture of a compound of general formula I
thus obtained may if desired be resolved by
chromatography using a substrate such as silica gel or
aluminium oxide.



27 - imdazol -4-yl conmpound by neans of a corFé§ﬁ6ﬁd?ﬁg—aﬁfﬁé“preferably

wi t h anmoni a, under pressure, or an im dazol -4-y|This eanRepled | t uted in
the 1-position obtained in this way may be convert on |nto a
correspondi ng i m dazol -4-yl conpound al kyl ated in mmuu

starting conmpound of general fornula Ill,ds obtalne n and
cyclisation of an o- n|tro acylan1no conpound as descrlbed her ei nbef or e. A

starting conpound. of er al for . db
reacting a c ﬂﬁ%ﬁxﬁrOf BgnSPQPOPB 65 Fﬁxgra hkggggg¥égpon Fﬁgﬁg%ggouné of
general fornmoam b¥. conTbEtaémnnbapbhadscmﬁ gdddtionf sedisa thexeefi.ne
physi of 091 ca¥epeeptalin 39l Es: BRasAbcRAVE Ul usd anpbatiacol ogi cal

propertles re angi ot SI Nn- nt agoni st s articul arIy

angi ot ensi n- phyah?&eghpéiéy acs§pﬁa916f Sé%&ﬁprCéer@ﬁé PP dRRE IedhSounds
A=4"-[(2- eéPYbrgaﬁEEhﬁblﬁs(l pat Bxbise- kbtiiasofor thlS purpose

el TR 2Rl b TRk o, RN Bt T

benzinidazolablat)phbsbhbiiblabédylfﬁmaauboayhdc sucqmnu¢ aci@,=
-[(2- cyclo -4- Rt hyl= 6500 gL, ;
pyr|d|n ?ggg%éi%F a20¥5E§§%)- F%rglp enaf}g-or maggﬁgbxyllc aci d,

Furthermore, the new compounds of general formula I thus
obtained, if they contain a carboxy or 1lH-tetrazolyl

Lo group, may if desired subsequently be converted into the
salts thereof with inorganic or organic bases, more
particularly for pharmaceutical use into the .
physiologically acceptable salts thereof. Suitable
bases include for example sodium hydroxide, potassium
hydroxide, cyclohexylamine, ethanolamine, diethanolamine
and triethanolamine.

The compounds of general formulae II to IX used as
starting materials are known from the literature in some
cases or may be obtained by'methods known from the
literature.

1 Thus, for example, a compound of general formula II is
obtained by alkylation of a corresponding o-amino-
acylamino compound with a compound of general formula
IV. The o-amino-acylamino compound required for this is
obtained by reduction of a corresponding o-nitro-
acylamino compound which is in turn obtained by
nitration of a corresponding acylamino-acetophenone,
subsequent conversion of the resulting corresponding o-
nitro-acylamino-acetophenone into the corresponding -
bromo-acetophenone, subsequent cyclisation of the -
bromo-acetophenone with a corresponding acid amide and
subsequent reduction of the nitro group. Before the
reduction of the nitro group,nan oxazol-4-yl compound
thus obtained may be converted into the corresponding



D = 4"-[(2-cycl opropyl -4-nmethyl -6-(5, 6,7, 8-tet rahydro-——
imdazo[1l, 2-a] pyridin-2-yl) -benzim dazol 1-yl)- msSheetHasBeechplaced

nethyl]-biphenyl-2-carboxy|ic acid and:

-[ (2- et hoxy- 4- net hyl - 6- (1- et hyl - benzi m dazol - ﬂ“]l“l“l““‘lmnﬂ
yI) benzi m dazol -1 -yl)-methyl]-2- (I Htetgpzol - 5-vyl wer e
investigated for their biological act|V|t|es as folloms Descrlptlon of
nmet hod: angi |_l,-tq¢ g) is
honogeni sed Ig'l"ln %%1 f&ei %%Ef@’r%ﬁo‘qu‘ean%g’ %argsgqgﬁirﬁﬁ EDTA, pH
7.40) and ceaminkyugpdefaivedlyowiki mmmné@,eamdem REERSUIE 0K 2%, The

finished pel ligh gaSoneau ef&'ﬁg)ddh d RERAEAR vRed an 2fe MModht Son 5 Mol
Mc 2, O. 296BSA pH 7.4 , based_on the noi st weg;ﬁ of the tissue.

Each 0.1 m GPtRERSGerR §h11§ MR BRYe & SOTIETHERUNYS BRER dHan 50
pM [[err]] - aagicetrgesponding\EMidazeileisclyl demponnd ialkydatie)) in the

concentratiogs_of .the test substance in a total volune of 0.25 m. The

i ncubation i s BRE é 8? rapid filtration through glass fibre filter mats.

The filters are each washed with 4 ml of ice cold buffer (25 m\Wl Tris, 2.5

Mwl Md 2, @ Jsigﬁg%@g?pggg.ggsgh o?%ee?xr ii%‘i 'FadRAct ittt M d SUEAHEEd in a

ganma- counter value 1s determned fromthe
dosage- act i bt Feduckdon aSéb§W tiono of SR -PHECRKNAITS0 val ues

in the test dempbuB8das described hereinbefore.

. A starting compound of general formulae V, VI, VII and
NG,

VIII is obtained by reacting a compound of general
formula III with a corresponding compound of general

formula IV.

The new compounds of general formula I and the
physiologically acceptable salts thereof have valuable
pharmacological properties. They are angiotensin-
antagonists, particularly angiotensin-II-antagonists.

By way of example, the following compounds

A = 4'-[(2-ethyl-4-methyl-6- (1-methyl-5-fluoro-
S benzimidazol-2-yl) -benzimidazol-1-yl) -methyl] -
biphenyl-2-carboxylic acid,

B = 4';[(2-n-propy1—4-methy1—6—(butanesultam-l—yl)-
benzimidazol-1-yl) -methyl] -biphenyl-2-carboxylic
acid, '

C = 4'-[(2-cyclopropyl- -4- -methyl-6-(imidazo[1,2-a] -
pyridin-2-yl) -benzimidazol-1- yl)—methyl] blphenyl -2-
carboxylic acid,

D = 4'-[(2-cyclopropyl-4-methyl-6-(5,6,7,8-tetrahydro-
imidazo([1,2-alpyridin-2-yl) -benzimidazol-1-y1) -
methyl] -biphenyl-2-carboxylic acid and



Subst ance ICerr] [nM A
7.4 B This Sheet Has Been ReplacedC

1.7 D
3.3 In view of their pharnmacol ogi cal pr opert i es fﬁlwu&muums and the
physi ol ogical |y acceptable salts thereofygre sui tabI t ment of

hypertensi on and cardi ac i nsufficiency and aIso for treatlng I schaem ¢

peri pheral ciy cul L Of do r ardi g éﬁg?p or the
prevention ofgrthe@progres& }ﬁﬁﬂ'fs car |ac6d| nsu ency a ter rry:%)ciardl al
infarct and for ofldathengimigsadlc Ireghrambihyl] @ alidbrket ek i rvkst i nal

di seases and bl aggdeshediygieases. Furt hernore, the new conpounds and the
physi ol ogi cal |y acceptable salts thereof are suitable for treating

pul nonary di seases, e.g. |lung oedema and chronic bronchitis, for preventing
arterial re- sxee@sjmras‘mgawmifw atiafr foiloJweEvesll | aur ivitckemiang of the
vascul ar malgs fter vascul ar operations, arteriosclerosis and di abetic
angi opat hy & ¥ of the effect of angi otensin on the rel ease of

acetyl choline and dopam ne in the brain, the new angiotensin antagonists

are al so suily HA - { $isy € 0
depr essi on, olsease NSO S synorone pul 1T m a, as wel |
as disorders of cognitive functions. The dosage required to achieve these

effects in adwlet :tlls%xﬁop(rmr'lsa ) w@erh éﬂlsééa €ith lﬂf@\kﬁm&y, 0.5 to
100 . 1T, . N s, ML Sl B Sl i 20
conpounds of ceatarifiudeat mma:el fore par el nanteG Ghatgl ttoineheat nvent i on,
39" - 20,000 x g. The finished pellet is resuspended in
incubation buffer (50 mMol Tris, 5 mMol MgCl,, 0.2% BSA,
pPH 7.40) 1:75, based on the moist weight of the tissue.
Each 0.1 ml of homogenate is incubated for 60 minutes at
37°C with 50 pM ['?°I] -angiotensin-II (NEN, Dreieich,
FRG) and increasing concentrations of the test substance
in a total volume of 0.25 ml. The incubation is ended
by rapid filtration through glass fibre filter mats.
The filters are each washed with 4 ml of ice cold buffer
{25 mMol Tris, 2.5 mMol MgCl,, 0.1% BSA, pH 7.40). The
bound radicactivity is measured in a gamma-counter. The
corresponding ICs;, value is determined from the dosage-
N activity curve.

Substances A to E show the follow1ng Icm,values in the
test described:



optionally in conjunction with other active substances such as, for
exanpl e, hypotensive agents, ACE inhibitors, diur ahisSherHasBéh Reg@dced UM

antagoni sts, may be incorporated together wth one
conventional carriers and/or diluents, e.g. with c r l“ﬂtose
glucose, mcro-crystalline cellul ose, nrgggsium stear

pol yvi nyl pyrrolidone, citric acid, tartaric acid, water, mater/ethanol

wat er/ gl ycerol , wat ene-
gl ycol, cetylsteary alcomﬂubsﬁwmmmyneth Icelluln@gggnmﬂatty sybst ances

such as hard fat or puitable mxtures therfeof, 1n convgntlonal dal eni c
preparations such as} plain or dbated tabl dts, capsul powders,
suspensi ons or suppositories. B Exanples df addltlonaLQaCtlve sybst ances
whi ch may be used inl the conbinati ons nent} oned abOVf Lncl ude
bendr of | unet hi azi de,| chl or ot hi azi de, hydrdchl or ot hi azi de, spi rorol act one,
benzot hi azi de, cycl gt hi azi de, @& hacrinic {cid, furosbnide netoﬂrolol,
prazosin, atenolol, [propranololg (di)hydr Iazine- hygrgchl oride,] diltiazem
f el odi pi ne, nicardi pr ‘capt opri
enal april, lisinopril, C|Iazapr|I qU|napr|I f05|nopr|I and ran1pr|I The
dosage of thERevievioE theiraphazmagolegiealchrrperties; the PeWest dose
nornal |y rew%dsuanaOtﬁé1p9{;s18fo§9éaﬂwaeeé ﬁasmeedag!eaage that is

for exanple é% h%f fhloroth|a2|d g 2000 m .9
chl or ot hi azi erﬁ% t%r%oﬁuhﬁa e ﬂﬁcFFﬁuErﬁéFHené 95 YPRY-6R PBPosenide,
20 to 480 noawnd eap@iacointufbitbehynandfaleboflopi heeabihg 60 ny of

ni £ &di pi ne of 1 5,10080 L0 PbnOLL1 08 BLDS oy THEsLELLOY! NybEaTRISE T e

31 - Exanplechaemia (angina), for the prevention of the

4' -[(2-Ethyl ﬂb@?@§¥ioﬁ &F- 83%?¥$%|1ﬁéﬂ9f9c?§ﬁé¥”hgﬁé9lmyocardlal

2-yl)- ben2|n1dazo -1-yl) pheny] - 2-carboxylic _acid
infarct and’ for treatlng diabetic nephropathy, glaucoma,

gastrointestinal diseases and bladder diseases.

Furthermore, the new compounds and the physiologically
acceptable salts thereof are suitable for treating
pulmonary diseases, e.g. lung oedema and chronic
bronchitis, for preventing arterial re-stenosis after
angioplasty, for preventing thickening of the vascular
walls after vascular operations, arteriosclerosis and
diabetic angiopathy. Because of the effect of
~ angiotensin on the release of acetylcholine and dopamine
in the brain, the new angiotensin antagonists are also
suitable for alleviating central nervous system
disorders, e.g. depression, Alzheimer's disease,
Parkinson's syndrome and bulimia, as well as disorders
of cognitive functions.

The dosage required to achieve these effects in adults
is appropriately, when administered intravenously, 0.5
' to 100 mg, preferably 1 to 70 mg, and, when administered
orally, 0.1 to 200 mg, preferably 1 to 100 mg, 1 to 3
times a day. For this purpose, the compounds of general
formula I prepared according to the invention,



a) 2-Ethyl-4-nethyl-6-(1-nmethyl-5-fluoro-benzimdazol-

2-yl) -benzi m dazole A mixture of 4.5 g (21 miVbl ) Thié Sheet Has Been Replaced

1- nmet hyl am no- 2- am no- 4- fl uoro-benzene-di hydrochl g (21 mwol)
of 2- ethyl-4-nethyl-benzi m dazol -6-yl -car boxyllcjmllﬂmnug’mmd'for f our
hours at 140[err]C in 100 g of pol yphosp gric aci I nt o about
300 g of ice water and nade al kaline wi th concentrated ammoni a sol ution.

The crude pr o £ ted. is SUCtIQ f|| ered, .dried then purified
by col umm chrgﬂﬁl 5%13 hy n(%ﬁ?jdn}ﬁtlsor} |w ttherﬁst%cﬁle‘ﬁee ScaiPor Y72t hanol =
95:5). Yiel dsughl ag,( £8% (ﬁxatntlﬂtﬁ,y)hyp?ftarsﬂm ayan:s(slmma gel ; net hyl ene
chlorlde/eth )

* (2-ethyl - %@ﬁb E%%él dﬁ#ﬁ é?ﬂg Jﬂﬁﬁer‘%élélum antagonists, may be

f | uor o- ben2| W&%@ Mhﬁmé&!&h png or more inert

net hyl | - bi pheylvedit¥nAX Haatre &P d41l for FiMint Hf ep@} ASFitHEN &Skt - but oxi de

are added to

|- 6.
(1ot hyl - 5. FRASER baACHRRr, SLubm, %%C&affm s g ltose,

~di net hyl suI p haginebes izumd sttlaaarrae:ml iy viiingtlipyer ricd istorter et ftori d Saaridut es at
anbi ent tenp Sardyd er t
4' - br ononet hg g[rﬁ'é:n-glh:]:q'%'z car %(%(yl‘gt z{‘re)é:hz%‘(?eld gwn ]%l)g{lylrcng 1's" conti nued

for a furtheWaZGrHW mhma@mr/mmmegquﬁ,xm@y@nmn stirred.
nto about 8B15kon, SALYIHSATHRAHNGT (e rEAbidkay Ik ks, REoduct

precipitated.isS suction'filteréd and purified by col umm chromat ography (150
g silica gel faEtyafubstamresnSUh &S derst Fatoor- suitable mixtures

- 32°-  98: 2kheYeelfd: ih 4opvedtUoniall kedenic Brepairididhst &yd ld£a gel;

nevrggegfhcrkgaage%%t%%%%Fdn§F%§Fk§'fF%SF&leS' powders, suspensions
benzi m dazol o2- ?uppbsnzpmldzazol 1-yl)-nmethyl]-

Examples of additional active substances which may be
used in the combinations mentioned above include
bendrofluméthiazide, chlorothiazide,
hydrochlorothiazide, spironolactone, benzothiazide,
cyclothiazide, ethacrinic acid, furosemide, metoprolol,
prazosin, atenolol, propranolol, (di)hydralazine-
hydrochloride, diltiazem, felodipine, nicardipine,
nifedipine, nisoldipine, nitrendipine, captopril,

i enalapril, lisinopril, cilazapril, quinapril, fosinopril '

N and ramipril. The dosage of these active substances is
conveniently 1/5 of the lowest dose normally recommended
up to 1/1 of the normally recommended dosage, that is
for example 15 to 200 mg of hydrochlorothiazide, 125 to
2000 mg of chlorothiazide, 15 to 200 mg of ethacrinic
acid, 5 to 80 mg of furosemide, 20 to 480 mg of
propranoclol, 5 to 60 mg of felodipine, 5 to 60 mg of
nifedipine or 5 to 60 mg of nitrendipine.

The following Examples are intended to illustrate the
invention:



bi phenyl - 2- carboxylic acid A solution of 1.4 g (2.4 mvbl) of tert. butyl
-[(2- ethyl-4-nmethyl-6-(1-nethyl-5-fl uoro-benzi m dazol -2-yl) -

benzi m dazol - 1-yl ) - met hyl ] - bi phenyl - 2- car boxyl ate_and 15 nml of

trifluoroacetic acid in 30 m of nethylene chlorige is stirred for 14 hours

at ambi ent tenperature, then concentrateg, by evap due is

m xed with about 30 ml of water and nade alkallne hydr oxi de
sol ution. Af tracting twice with 30 m of die | agqueous
phase is aci %ﬁg—erw%h 20%citric acid. The crude product precipitated is

suction filtered and purified by colum chromatography (100 g silica gel;

el uant : et hyl ie/e g o) 6= QGufenyt- k1350 JBeAANb R 3 eor y) |
Mel ting p0|nt 246 248 C32H27F 02 (518. 60) Calculated: C. 74.11 H 5.25
N 10.80 FouRd¥l) -benzimiglagol-1-yd)smethyllyhjphanyd drearharyye = 518
Example 2 4'cdld 2- n- Propyl - 4- net hyl - 6- (but anesul tam | -yl ) -

benzi m dazol -1-yl)-nethyl ] - bi phenyl - 2-carboxylic acid Prepared anal ogously
to Exanple 1 fromtert.butyl 4'- [(2-n-propyl-4-nethyl-

(but anesul tam 1-yl)- benzi m dazol -1-yl)-nethyl]-bi phenyl - 2-car boxyl ate and
trifluoroacegdc &cEEhy¥i-di-thetdyd-6 ((lhowthyl-5-£fluoro-benzimidazol-

- 3 3 - Mlting RN pes; |/ CC[err]H[err]N[err]O[err]S (517. 65)
Cal cul ated: _C . 12
8.28 Rf val ud mdxsairesiofi da5g8) (2ﬂeﬂ4ﬂ1én@%m-m%1@ﬂ%?m2-aﬂ@% 4mss
spectrum n €lacrb’benkéea@Pd@ hgdrochloride and 4.3 g (21 mMol) of 2-

. ethyl-4-methyl-benzimidazol-6-yl-carboxylic acid is
~ stirred for four hours at 140°C in 100 g of
polyphosphoric acid, then stirred into about 300 g of

ice water and made alkaline with concentrated ammonia
solution. The crude product precipitated is suction
filtered, dried and then purified by column
chromatography (300 g of silica gel; methylene
chloride/ethanol = 95:5).

Yield: 3.1 g (48% of theory),

R value: 0.24 (silica gel; methylene chloride/ethanol =
19:1)

b) Tert.butyl 4'-[(2-ethyl-4-methyl-6-(1-methyl-5-
fluoro-benzimidazol-2-yl) -benzimidazol-1-yl) -
methyl] -biphenyl-2-carboxylate

616 mg (5.5 mMol) of potassium tert.butoxide are added

to a solution of 1.55 g (5 mMol) of 2-ethyl-4-methyl-6-

(1-methyl-5-fluoro-benzimidazol-2-yl) -benzimidazole in

30 ml of dimethylsulphoxide and the resulting mixture is
stirred for 15 minutes at ambient temperature. Then

1.9 g (5.5 mMol) of tert.butyl 4'-bromomethyl-biphenyl-
2-carboxylate are added and stirring is continued for a
further 20 hours at ambient temperature. The mixture is
then stirred into about 80 ml of saturated sodium
chloride solution, the crude product precipitated is
suction filtered and purified by column chromatography
(150 g silica gel; eluant: methylene chloride/ethanol =



-[ (2-Cycl opropyl - 4- et hyl - 6- (i m dazo[ 1, 2- a] pyri di n- 2-
yl ) -benzi m dazol - 1-yl ) - net hyl ] - bi phenyl - 2-carboxylic acid Prepared
anal ogously to Exanple 1 fromtert. butyl 4'-
[ (2-cycl opropyl - 4- et hyl - 6- (i m dazo[ 1, 2-a] pyri din-2-yl)-
benzinidazol-l-yl)-nethyl]-biphenyl-2-pg£%qulate

i c acid.
Yi el d: 50% of theory Mel ting point 48[ err] C 1 err]O[err]
(498. 59) Calgg 2& C 77.09 H 5.26 N 11.24 -76. 88
5. 37 -val ue: 0. 63 (silica gel, met hyl ene chl ori de/ et anoJ =

9:1) Mass sp¥¢e1dn11nﬂeg—(598 ofEthephry) 4
43-{(2- Cycl opr apy{ ;4 g ngtg?)lgli§c§ éeﬁ tﬁ%ﬁﬂ?¥9ﬁ8 ﬁh}frlde/ethanol

i m dazo[ 1, 2- af pyT1 enzi m dazol
bi phenyl - 2- céﬁbé&yllc acid Prepared anal ogously to Exanple 1 from
tert.butyl 4'- [(2-cyclopropyl-4- nethyl 6- (5, 6, 7, 8-tetrahydro-

i m dazo[ 1, 2- a] pyri di benzi zal

bi phenyl - 2- cS&boﬁyF&R@ §£h§9rﬁfFﬁﬁ cgt#i é@{&vﬁyleFEHQQ%@ of theory,

- 34 - Melting bena&mlaéaoaxquﬂn}Beﬁk&mnhuheﬂppN&dﬂEMﬁhhyﬂ]-(502 62)

Cal cul ated: C : 76 23 5.97

10. 85 Rf val ue: i e ; o-" =TT o[s f = 9:1) Mass
spectrum nia sosoglonEpénp|é g (2. 4 mMol) of tert butyl 4'-[(2—

ethyl-4-methyl-6- (1-methyl-5-fluoro-benzimidazol-2-yl1) -
benzimidazol-1-yl) -methyl] -biphenyl-2-carboxylate and
15 ml of trifluorocacetic acid in 30 ml of methylene
chloride is stirred for 14 hours at ambient temperature,

then concentrated by evaporation, the residue is mixed
with about 30 ml of water and made alkaline with 2N
sodium hydroxide solution. After extracting twice with
30 ml of diethyl ether, the aqueous phase is acidified
with 20% citric acid. The crude product precipitated is
suction filtered and purified by column chromatography
(100 g silica gel; eluant: methylene chloride/ethanol =
96:4).
Yield: 850 mg (69% of theory),
Melting point: 246-248°C

- C3,Hy7FNO, (518.60)

% Calculated: C 74.11 H 5.25 N 10.80
Found: 73.95 5.34 10.80
Mass spectrum: m/e = 518

Example 2

—[(2—n-Propy1—4-methyl¥6—(butanesultam—l-yl)—
benzimidazol-1-yl) -methyl] -biphenyl-2-carboxylic acid

Prepared analogously to Example 1 from tert.butyl 4'-
[ (2-n-propyl-4-methyl-6- (butanesultam-1-yl) -
benzimidazol-1-yl)-methyl] -biphenyl-2-carboxylate and
trifluorocacetic acid. “

Yield: 87% of theory,



4' -[ (2-Ethyl -4-nethyl -6-(1-nmethyl -5-fl uoro-benzi m dazol -
2-yl)-benzimdazol -1-yl)-nethyl]-2-(l Htetrazol -5-yl)- biphenyl a)
4' - [ (2- Et hyl - 4-net hyl - 6- (1- met hyl - 5-f | uor o- :

benzi m dazol - 2-yl ) - benzi m dazol - 1-yl ) - net hyl ] - 2- Tﬁssm*ﬁﬂﬁﬂhaghfﬁﬁh 616 ny
(5.5 mwol) of potassiumtert.butoxide arg; added to ﬂm Uﬂﬂm .-55 g (5
mvbl ) of 2-ethyl -4-nethyl -6- | llw "Il
(1- net hyl - 5- I Q- L daz@)_—2~¥h) - benzi m dazol e
dinethylsulpk%gg gggﬁﬁﬁkﬁ% %%ﬁ%&%g'Fs stirred for 15 minutes at  anbient
t enper at ur e. C35¥BalN1048 g (5.5 &bl ) of 4' - br ononet hyl - 2- cyano- bi phenyl are
_ ddded and t heghestikliiedg Moxt g7edos sitilgred far & .figrther 20 hours at

anbi ent tenperature. Then the _mxture is stirre% i.nto approxi mately 80 mni
of saturat ed¥€98%m chl ori de 8JoP&t i on, &-He¢ crud 'ﬁﬂ%duct precipitated is
suction filtrpedadind: porddi ¢dibycaoeln mbthyhengr aphpridefeghahodi = ca
gel ; eluant:g. Bhylene chloride/ethanol = 97:3). Yield: 1.9 g (76% of
theory), Rf valde: 0.43 (silica gel; nethylene chloride/ethanol 19:1)
- 35 - b) Wasp(2pEciyum- m¢iehyd 587 1- met hyl - 5-f | uor o-
benzi m dazol - 2-yl ) - benzi m dazol -1 -yl )-met hyl ]-2- (I H
tetrazol -5-yl)-bi phenyl A solution of 1.9 g (3.8 mwbl) of
4'-[2-ethyI-EK§ﬂ9E$L3
6- (| - met hyl - 5-fl uor o- benzi m dazol - 2-yl ) - benzi m dazol - 1-

yl')-methyl ] -2-cygno-pbi phenyl 4.1 7 l.) .of a i um chl.ori de and 4.9
g (76 mvbl) &t “Jggi‘S%CQ?PJéPW&‘éﬁ“%tﬁ‘éfﬁ'mafzgm% i BV AR 1o

140 err] C f ox1ll5bkazimidalzed -a -iyl) t-inet- h10 -piphemyiv@-wardidxyliide and 2.4 g
of\sédiunlazigﬁdare added and the m xture is heated for another 4 hours to

140[err] C TRen the solution is stirred into about 80 m of saturated
sodi um chl ortd& sof uti on, the cruade Erouuct precipitated.rs suctron

filtered andPpeprreed applesowsdyc koo LeoHy fregp texss- kutyile 4 'gel ;
el uant: net hyligne ubg&{weuhmh -5 (1ini a¥iz0) (4, 21 a3 pyer i@ oy Theory) ,
Vel ting po'nhén%gmiéazLﬁL&Lgl§L%LE ?ﬁ?ﬂ 'Eﬁ@%}ﬂ-d3%§%6§¥ylate and
trifluoroacetic acid.
Yield: 50% of theory,
Melting point: 245-248°C
CioHagN,0, (498.59)
Calculated: C 77.09 H 5.26 N 11.24

Found: 76.88 5.37 11.30
Rs value: 0.63 (silica gel; methylene chloride/ethanol =
9:1)

Mass spectrum: m/e = 498
Example 4
4'-[(2-Cyclopropyl-4-methyl-6-(5,6,7,8-tetrahydro-

imidazo[1,2-alpyridin-2-yl) -benzimidazol-1-yl) -methyl] -
biphenyl-2-carboxylic acid

- Prepared analogously to Example 1 from tert.butyl 4'-
[(2-cyclopropyl-4-methyl—6-(5,6,7,8-tétrahydro— '
imidazol[1l,2-alpyridin-2-yl) -benzimidazol-1-yl) -methyl] -
biphenyl-2-carboxylate and trifluorcacetic acid.

Yield: 53% of theory, '



Cal cul ated: C 70.84 H 5.02 N 20. 65 Found: 70. 52 5.04 20. 82
Rf value: 0.60 (silica gel; nmethylene chloride/ethanol = 9:1) Mass
spectrum nle = 542 Exanpl e 6

4" - (2- Et hoxy- 4- net hyl - 6- ( 1- met hyl - benzi mi dazol - 2- Vi Sheet Has Replaced
benzi m dazol -1-yl)-methyl]-2- (I Htetrazogs5-yl)-bip

4' -[ (2- Et hoxy- 4- et hyl - 6- (1- et hyl - benzi m dazol - 2- ’”'"”m ,,“"I ;
yl)-benzimd l=s1-y ) =Rt hyl ] 2+ (Rt r'i phenyl met hyl -

tetrazol -5-y?§e§ﬁl|%1%r§%ﬂlﬁd §1s°olz3u z|28n of 570 nmg (1.86 mvbl) of 2-ethoxy-4-
met hyl - 6- (1- FetioNa®enz{FA2EDI - 2- y| ) - benzi mi dazole in 20 nl of

di met hyl sul pkexisfa e .added 722470 2.0 gadWwlny ofq Beg assi um tert. but oxi de
and the m xture lf stirred for 15 mnutes at anbient tenperature; Then

1

1.11 g Found: 76.23 5.9_736 _ 1(02.8§ mvbl ) of
4" - br ononet hyl- 2aldetr ophenybikibsl gellet matblienyl rhhoplideykthagoadded and
the mxture i,s.stirred for a further 3 hours at anbient tenperature. Then
the m xture i's™stirred into about 50 m of saturated sodium chloride
sol ution, thMassudpestedoct mfeeei pidkated is suction filtered and purified
by col um chromat ography (100 g silica gel; eluant: ethyl acetate/petrol eum
ether = 4:1). Yield: 860 ng (59% of theory), Rf value: 0.56 (silica gel;
ethyl acet at EXgBRA&-8um ether = 4:1) b) 4'-
[ (2- Et hoxy- 4- et hyl - 6- (1- et hyl - benzi m dazol - 2-

| ) - benzi m dgzol -1-yl)-nethyl]-2-(1H tetrazol.-5- - bi ph I m xture
gf)830 g (1266[4%5ﬁFL85E$’%F%§y&§ 6%9;mpﬁﬁylJg;@ihoro—benéiﬁ?&ézgi—
met hyl - 6- ( 1- Beyily -beazimiddzodl-12y) Fmeehxilli-@azdH-ltetrazol-5-y1) -
yl )\-‘fret hyl ] -gigﬁé}%’?phenyl met hyl -tetrazol -5-yl)- biphenyl, 2.5 m of 1N
sodi um hydr oxi de ution and

a) 4'-[(2-Ethyl-4-methyl-6-(l-methyl-5-fluoro-
benzimidazol-2-yl) -benzimidazol-1-yl) -methyl] -2-
cyano-biphenyl

616 mg (5.5 mMol) of potassium tert.butoxide are added
to a solution of 1.55 g (5 mMol) of 2-ethyl-4-methyl-6-
(1-methyl-5-fluoro-benzimidazol-2-yl) -benzimidazole in
30 ml of dimethylsulphoxide and the mixture is stirred
for 15 minutes at ambient temperature. Then 1.5 g

(5.5 mMol) of 4'-bromomethyl-2-cyano-biphenyl are added
and the resulting mixture is stirred for a further 20
hours at ambient temperature. Then the mixture is
stirred into approximately 80 ml of saturated sodium
chloride solution, the crude product precipitated is
suction filtered and purified by column chromatography
(150 g of silica gel; eluant: methylene chloride/ethanol
= 97:3). |

Yield: 1.9 g (76% of theory),

R value: 0.43 (silica gel; methylene chloride/ethanol =
19:1)



20 M of ethanol is stirred for 2 hours at 80[err] C The sofution iﬁhen
evapor ated down, the residue is mxed w th about 30'IhikShEtmaB&h

slightly acidic with glacial acetic acid. It is then e tlmes
wi th about 20 m of nethylene chloride, the conbi ned uﬂ&kﬂﬂ ts are
washed with 20 nl of water and concentrajgd_by evapora

product thus obtained |s purified by colum chromatography (50 g S|I|ca

gel; nethyle l,arq ]?@’%_ g éji 3 o of theory),
Mel ti ng poi n?bq 13 err en}er [lerr ﬁ[ }Bﬁ( %4 {ls°éa| culated: C

71:10 H 5.22 erxzza - enzmegia@ -1-yl )3gnet hyblo- 24 ( Mis s

.spectrum me = -37-
4' - [ (2- Et hox azo -alpyridin-2--yl)-
benzi m dazol ¥\1 sﬂq)%tﬂﬁrhﬁ%l lbl%t%nﬁ “@!5’5‘3 >8% i% a(:éd’-ett'r%]rh’;t'é“etﬁ?%ér ed
anal ogously %G(Eﬁmaﬁhyﬂ.54ﬁﬂudnﬂibénﬂQM1dhzol -2- yl) -benzimidazol-1-
[ (2- et hoxy- 4 Gimd |d|n 2
benzi ni dazol ¥- ";étr%'tﬂ %}‘%L y‘lpq}lfo%ér'boxyﬁ 7a6n )fl uoroacetic acid
i n et hyl eneamnmmm ch\llcmldie A . X e oA, nm]t)l reef pmdﬁtum 27D mrr] C

CerrfHerr] '.%Jbem] Q{ferdﬂmétﬂgh%ﬂnanﬁ%%o 1@0)he€?éé‘dﬂt% 61040 Croglaz? H 5.42
N 10.76 Fou val ue; 0. 36 (silica

gel net hyl eheuaﬂ'oﬁb@@/ é %her 12901)9 fE)?émﬂr’é'-‘B“ chiozife apd
[ (2 n- Propyld- 4 &f Bdditn Rididee ddd addedyland the mixture is

heated for another 4 hours to 140°C. Then the solution
is stirred into about 80 ml of saturated sodium chloride

~ solution, the crude product precipitated is suction
filtered and purified by column chromatography (150 g of
gilica gel; eluant: methylene chloride/ethanol = 19:1).
Yield: 1.25 g (61% of theory),
Melting point: 267-269°C
C3,H,7FNg  (542.60)
Calculated: C 70.84 H 5.02 N 20.65
Found: | 70.52 5.04 20.82
R value: 0.60 (silica gel; methylene chloride/ethanol =
9:1)
Mass spectrum: m/e = 542

— Example 6

- [ (2-Ethoxy-4-methyl-6-(1-methyl-benzimidazol-2-yl) -
benzimidazol-1-yl) -methyl] -2~ (1H-tetrazol-5-yl) -biphenyl

a) 4'-[(2-Ethoxy-4-methyl-6-(1-methyl-benzimidazol-2-
yl) -benzimidazol-1-yl) -methyl] -2- (2-triphenylmethyl-
tetrazol-5-y1) -biphenyl

To a solution of 570 mg (1.86 mMol) of 2-ethoxy-4-

methyl-6-{(1-methyl-benzimidazol-2-yl)-benzimidazole in

20 ml of dimethylsulphoxide are added 224 mg (2.0 mMol)

of potassium tert.butoxide and the mixture is stirred

for 15 minutes at ambient temperature. Then 1.11 g



benzi m dazol - 1-yl ) -met hyl ] - 2-[ 1- (pi val oyl oxyrret hyI
tetrazol -5-yl]-bi phenyl and 4'-[(2-n-Propyl-4- -

benzi m dazol - 1-yl ) -net hyl ] -2-[ 2- (plvaloyloxynethyl)
tetrazol -5-yl]-bi phenyl A solution of 400 ng (O. 7
-[(2-n-propyl -4- methyl -6-(butanesul taggl-yl) - ben2|n1 az - met hyl ] -
2-(1Htetrazol -5-yl)-bi phenyl, 0.16 M (1.1 mwbl) of chloronethyl plvalate
and 194 my (11, grifaa1 10T o A HBHRATRANAS £ By ide
dlnethylforniﬁlde IS gtf?red for 14 hours at Iﬁ?%gt @23 ure then
stirred into td@zSy anyldi- %‘ﬁhﬂf’é{]e(f%cﬁ‘iﬁﬁ‘%rﬁré# itehe é@’ﬁﬁuk’m Bd
extracted threed v Eon tahdﬁﬁfuﬂeh 23 rHolﬁfsdrmi f‘éfhl@réht tﬁh%jém éi&Ttth@ anb' ned
organi c extragts e washed wi,th wate nd .evapor at e e crude
pr oduct thusai%(%’t 3:11}%(5“’1’&'% i @&We&gliﬂﬁ? Q]aﬁh':y (50 g silica
gel ; el uant: saurdtede sodium chloride solution, the crude gifbduct
chloride/eth 0 )4 Q BY tin 0|nt
anor phous @%fﬁ?&%%()%g %U%&a%% Ifgfitga% Jrgilrblq%[ ]%-J( AG\S%XJ ?%-]- M o5 s
4.88 Found: chromatoggaphy (100 milicagedy elusntns3 ethwilal ue: 0. 46

(5|I|ca gel,aﬁgkgﬂ ﬂgyr@hhp%kgkganol 5)19: 1) Example 9 M xture of
-[(2-n-Pro 8- tetrahydro-

h | - 6-
im' dazo[ 1, 2- %&}ﬁ d|8ﬁ°2“59| )¢ Qénﬁ ML) 2. y1 ) - met hyl | -
2 [ 1- (pi val oRongheehyb) s6e{s8z0baSqgul} - BtphenykedBbe /petroleum ether
-[(2-n-Propyl,- )rrethyl 6-(.5,6,7,8-tetrahydro-
|n1dazo[1 2- é]pyrldln 2-yl) - ben2|n1dazol 1-yl)-nmethyl]-
2 [2 (pi val oyl oxynet hyl )-tetrazol -5-yl]-bi phenyl Prepared anal ogously to

b Bl BT A4 L3N hoRy L 6-(1-methyl-b dazol-2-
4rrethy| 6(55”67 [3etra Ay NP A retiyiybengimidazo

yl)- ben2|n1dazolyi yp?nﬁéWH9PF92 @rﬁﬂﬂeﬂﬁ&bM1352yHﬂH-&q&m§%ﬂl7§nY1)-
chl or onet hyl pi vabapbenyl

A mixture of 830 mg (1.06 mMol) of 4'-[(2-ethoxy-4-
methyl-6- (1-methyl-benzimidazol-2-yl) -benzimidazol-1-
yl) -methyl] -2- (2-triphenylmethyl-tetrazol-5-yl) -
biphenyl, 2.5 ml of 1N sodium hydroxide solution and
20 ml of ethanol is stirred for 2 hours at 80°C. The
solution is then evaporated down, the residue is mixed

with about 30 ml of water and made slightly acidic with

glacial acetic acid. It is then extracted three times

with about 20 ml of methylene chloride, the combined
o/ organic extracts are washed with 20 ml of water and

concentrated by evaporation. The crude product thus

obtained is purified by column chromatography (50 g

silica gel; methylene chloride/ethanol = 97:3).

Yield: 430 mg (75% of theory),

Melting point: 194-197°C

C3oHaeNgO  (540.60)

Calculated: C 71.10 H 5.22 N 20.73

Found: 69.99 5.36 20.54

Maés'spectrum: m/e = 540 '



Yield: 75% of theory, Melting point: 203- 205[err ' err]H[err]N[err]C{err]
(642.80) Calculated: C 71.00 H 6.59 N 17. 4

6. 63 17.43 Rf value: 0.43 (silica gel; nethyl NI hanol =
19:1) Mass spectrum me = 642 39 -
Exanpl e 10 4' -[(2-n-Propyl -4-met hyl -6-{5, 6, 7, 8- tetrahydro-

-imdazo[ 1, 2- a]pyridin 2-yl) - benzinidazol 1 yI) nmet hyl ] -

2-[ 1- (cycloh y 0 hy | 1 Qi |- |ution of
YR b ;zé g@;&gy mhg}l S PINGRAR A - iAW - 2449

met hyl - 6- (5, bgnzamué@z@ﬂydraiowm@& 1] -pighepyildizrcarboxylic acid-

yl) - ben2|n1dP zteyl ) -nethyl] - blphenyl 2-carboxylic acid, 600 ng of

1- (cycl ohexy oxycarbonyloxy) et hyl i odi de and 350 ng of potassiun1carbonate
in 25 m of dinethylsul phoxide_is stirred._for 14 h rs.a

t enper at ur e, PrRBATSG ARedogus ah&Q EXgTRleyft ];ftqﬂ} z:teé'& i’d’gﬁnﬂm%ﬁl oride

sol ution and [qzt_éahwq-uhmhlyllnfm- (iildaZd [, Z}fa]@iyfxwdlan-a—qﬂe) The

conbi ned organi c extract: mash K d . The
crude produc Pﬁ&@lgﬁfg'néd %?1£h%&?ﬁa§ &W%Pc &%&%ﬁhy 100 g
silica gel; ermiﬂuormachyhenacaﬂlamlm@haMigmﬂ Chlmixgﬁ Yield: 325 ng (48%
of theory), E&Hng7@@|%% t%@% 4C CA1HAG6NA05 (674.85) Cal culated: C 72.97

H6.87 N 8.3 6. 77 8.17 Rf value: 0.52 (silica
gel ; nethyleN@léhpsrpﬂéﬁéthéﬁal2991@ 1) Mass spectrum me = 674 Exanple
11 -[ (2- @-ﬁ; nyd)34;r1gbhyl(5§0(,50@ 7,8-tetrahydro-
mdszol 1 2 VIR 0 Y P Vi T
~ Found: 71.22 5.37 10.76
Ry value: 0.36 (silica gel; methylene chloride/ethanol =
19:1) |
Example 8

Mixture of

4'-[(2-n-Propyl-4-methyl-6- (butanesultam-1-yl) -

benzimidazol-1-yl) -methyl] -2~ [1- (plvaloyloxymethyl)—

tetrazol-5-yl] -biphenyl and

4'-[(2-n-Propyl-4-methyl-6- (butanesultam-1-yl) -

benzimidazol—l—yl)—methyl]-2—[2-(pivaloylbxymethy1)—
P tetrazol-5-yl] -biphenyl

A solution of 400 mg (0.74 mMol) of 4'-[(2-n-propyl-4-
methyl-6- (butanesultam-1-yl) -benzimidazol-1-yl) -methyl] -
2- (1H-tetrazol-5-yl) -biphenyl, 0.16 ml (1.1 mMol) of
chloromethyl pivalate and 194 mg (1.1 mMol) of potassium
carbonate-dihydrate in 10 ml of dimethylformamide is
stirred for 14 hours at ambient temperature, then
stirred into about 50 ml of saturated sodium chloride
solution and extracted three times with about 20 ml of.
‘methylene chloride. The combined orgénic extracts are
washed with water and evaporated down. The crude
product thus obtained is purified by column
chromatography (50 g silica gel; ‘eluant: methylene



2- (pi val oyl oxynet hyl oxycar bonyl ) - bi phenyl Prepared anal ogously to Exanpl e
8 from4' -[(2-n-propyl - 4-nethyl- :
(5,6,7,8-tetrahydro-imdazo[ 1, 2-a] pyri di n- 2-

yl)-benzi m dazol - 1-yl ) - met hyl ] - bi phenyl - 2- car boxyl i c

- 40 acid and chloronethyl pivalate in_ d'%geg hyl f ormam Yield: 76% of

t heory, N@Iting point 142-144]err] C C38H12N404 —(61879) Cafculated: C
73.76 H 6. d%t&q_f 73. 60 6 THi2 Sheet Ha9Bébd Réplaceda| ue:

0.40 (silica ge narlgh'T orl d"ezl et hanol = 19: m nle =
618  Exanpl Fiedd: A&Oq(nz}n(ra?mmﬂ theettyl - 6- ( but -
ben2|n1dazoIMgrﬂﬁh :%ﬂ&ﬁﬁﬁﬁhﬂyloxynethyloxy carbon henyl

Prepared anal oqo to Exanpl e ™8 from 4'-[(2-n-propyl -
4- et hyl - 6- (Sa!ég"én éést ant@2818%benzi ni dazol - 1-yl ) -

(T'Et hylh] I ?I ph%l?a%w?SXﬁ7b$ﬁgwhwd schsloolr i Ejs'nSH41N3068
i met hyl f or mami i e of . t heory tin
(631.80) Cal EqM C 669499 6. 55'%%9 6. 6%‘4D'éd15 os%r‘lcﬁ%
66. 21 6. 6R¢ Va16e540 465 (8d41kbavgeilie: meLthglesel lcbé.oge.ld,e/mfnlaylbane_
chI ori de/ et hagqQhy= 19:1) Mass spectrum me = 631 Exanpl e 13
-[(2-n- Propyl }1 nmet hyl - 6- (5, 6, 7, 8-t etrahydro-
| m dazo[ 1, 2- a] pyri di n-2-yl ) -benzi m dazol -1-yl)-net hyl]-
2-[ 1- (et hoxyggaRpnw @xynet hyl oxy) - carbonyl | - bi phenyl

)

Mixture of

-[(2-n-Propyl-4-methyl-6-(5,6,7,8-tetrahydro-
imidazo[1,2-alpyridin-2-yl) -benzimidazol-1-yl) -methyl] -
2-[1- (pivaloyloxymethyl) -tetrazol-5-y1l] -biphenyl and
4'-[(2-n-Propyl-4-methyl-6-(5,6,7,8-tetrahydro-
imidazo[1l,2-alpyridin-2-yl)-benzimidazol-1-yl) -methyl] -
2-[2- (pivaloyloxymethyl) -tetrazol-5-y1] -biphenyl
Prepared analogously to Example 8 from 4'-[(2-n-propyl-
4-methyl-6-(5,6,7,8-tetrahydro-imidazo[1,2-al -pyridin-2-
yl) -benzimidazol-1-yl) -methyl] -2~ (1H-tetrazol-5-yl) -
biphenyl and chloromethylpivalate.

Yield: 75% of theory,
\v/ Melting point: 203-205°C

CseHyoNgO, (642.80)
Calculated: C 71.00 H 6.59 N 17.43

Found: 70.85 6.63 17.43
Rf value: 0.43 (silica gel; methylene chloride/ethanol =
19:1)

Mass spectrum: m/e = 642



Prepared anal ogously to Exanple 8 from4'-[(2-n-propyl -
4-met hyl - 6-(5, 6,7, 8-tetrahydro-i m dazo[ 1, 2-a] - pyri di n- 2-
yl ) - benzi m dazol - 1-yl ) - net hyl | - bi phenyl - 2- car beyH¢

-41- acid and 1-(ethoxycarbonyl oxy) - net hyl chl or ' Hglﬂ%t )af rmam de.

Yield: 38.5%of theory, Melting point:-128-125[er

Cerr]Herr]Nerr] Qerr] (620. 76) Cal cul at ed: C, Uﬂi""”, 0O N 9.03 |
Found: /10 6.58 9.03 Rf val ue: O ; met hyl ene
chl ori de/ et hano :1) Mass spectrum nie = 620 Exanple 14

,-[(2-Ethoxy-4-nethy| 6- (i m dazo[ 1, 2-al pyridin-2-yl)-
- benzi m dazol -4b--yi Oz-fifiﬁi:)ddyﬂ-‘l(-ltﬁéﬁlgﬂaaa-O(SfG,W )e-tiethehydrdy epar ed

anal ogously 6 fromda ( _ _
met hyl - 6- (i mlé‘g%[zmzl % Nandt cfqu"'g %I}j%)b%mzdn%mdladzaoﬁdi ~1-yl) -methyl]
yl) - met hyl | - 2~ 2 (dyslermhdxyidmteahorglexy- 8 Hhydiqrrgarnbeml kodi um
hydrOX|de sohy4 k;ggphp et hanol . Exanpl e 15

-[ (2- Et hoxy- hyl - 6- (5, 6, 7, 8- tetrahydro-
|n1dazo[1 2-alpyriarn-Z-yI)-benzi m dazol -

Vi
2 (1H-t et r azdt SRIUBiaN sHeRAs “Fgreﬂa-r%d“’%]a)l d%ﬁ)d’sl y %%&F&H@#Trom
-[(2-et hOXYrre4:hyIB-td1Y(|5 & (ﬁ,@wﬂetﬁrat]@?dl&hyﬁﬁmam ldla,zz){aﬂ B diyri + 24 n- 2-

ty'e%riigf'?ﬁwiﬁ A B R R IO 2 oo

acid, 600 mg of 1- (cyclohexyloxycarbonyloxy) -ethyliodide

o and 350 mg of potassium carbonate in 25 ml of

N dimethylsulphoxide is stirred for 14 hours at ambient
temperature, then stirred into about 70 ml of saturated
sodium chloride solution and extracted three times with
30 ml.of ethyl acetate. The combined organic extracts
are washed with water and evaporated down. The crude
product thus obtained is purified by column
chromatography (100 g silica gel; eluant: methylene
chloride/ethanol = 98:2).
Yield: 325 mg (48% of theory),
Melting point: 162-164°C
Cy1HagN,Os (674.85)
Calculated: C 72.97 H 6.87 N 8.30

K; Found: 72.63 6.77 8.17
Ry value: 0.52 (silica gel; methylene chloride/ethanol =
19:1)

Mass spectrum: m/e = 674

Example 131

-[(2-n-Propyl-4-methyl-6-(5,6,7,8-tetrahydro-
imidazo[l,2-alpyridin-2-yl) -benzimidazol-1-yl) -methyl] -
2-(pivaloyloxymethy;oxycarbonyl)-biphenyl

Prepared analogously to Example 8 from 4'-[(2-n-propyl-
4-methy1—6-(5,6,7,8—tetrahydrp-imidazo[1,2-a]pyridin-2—
vl) -benzimidazol-1-yl) -methyl] -biphenyl-2-carboxylic



Exanpl e 16 4' - (2- Et hoxy-4-net hyl -6-(5, 6, 7 8 tetrah /dr o-
I m dazo[ 1, 2-a] pyridin-2-yl) -benzi m dazol - HaBum Replaced
bi phenyl - 2-carboxylic acid Prepared analogously to
tert.butyl 4'- [(2-ethoxy-4-nethyl-6-(5,6,7,8-tetrah

I m dazo[ 1, 2-a] pyridin-2-yl) -ben2|n1daqu-1-yl) - met hyl |
glprgnyl 2-carboxylate and trifluoroacetic acid in nethylene chl ori de.

e 63% 0O e 2 62 (silica
gel; ety %et8cohs N;E%ﬁﬂgtﬁﬂ;ﬂgv??ége 44l ﬁF.ﬁlL@h?ﬁf&%h\Hﬁud@ (

[(2 EthyIYnehdth?6660€b9haﬁ§¥ultan}l yl) - ben2|n1dazol 1-yl) -methyl]

-blphenyl 2- ﬁ@iggﬁgl 51ﬁng14ELQ@@ﬂ§d anal ogously to Exanple 1 from
tert. butyl 4'8yL(2 e - 4- et hyl - 6- (but anesul t am 2-yl ) - benzi m dazol -1 -
yl)-methyl ] -%i éﬂéh—Z(ééﬁbgf late and trifluoroacetic acid in nethylene
chloride. Yieghdcub8teat tbeory. 75@IH|ng pai nN: 9.240[err]C
C[err]H[err]ﬁier ]0[err]S (5%3 98) t ed: 9Cq766.77 H 5.80 N 8.34

Found: 86. 57 value 8 36 (silica ge
met hyl ene chRprvalbiet hantd (siliga gel methylene chlorlde/ethanol #3 -

Exanple 18 ,4. 15(2 Et hyl - 4-met hyl - 6- (3-chl oro-5, 6, 7, 8-tetrahydro-

1
i mdazo-[1, 2-a ridin-2-yl benzi m dazol -1-yl)-nmet hyl ] -
: Magg spectrumy %/e = 618 yh) yil

Ex 12

W
4'-[(2-n-Propyl-4-methyl-6- (butanesultam-1-yl) -
benzimidazol-1-yl) -methyl] -2- (pivaloyloxymethyloxy-
carbonyl) -biphenyl
Prepared analogously to Example 8 from 4'-[(2-n-propyl-
4-methyl-6- (butanesultam-1-yl) -benzimidazol-1-yl) -
methyl] -biphenyl-2-carboxylic acid and
chloromethylpivalate in dimethylformamide.
Yield: 70% of theory,
Melting point: 0il
Ci35H,N306S  (631.80)

_ Calculated: C 66.54 H 6.54 N 6.65 S 5.08

O, Found: 66.21 6.67 6.54 5.34
Ry value: 0.49 (silica gel; methylene chloride/ethanol =
19:1)

Mass spectrum: m/e = 631

Example 13

4'-[(2-n-Propyl-4-methyl-6-(5,6,7,8-tetrahydro-
imidazo[1l,2-alpyridin-2-yl) -benzimidazol-1-yl) -methyl] -
2- [1- (ethoxycarbonyloxymethyloxy) -carbonyl] -biphenyl

Prepared analogously to Example 8 from 4'-[(2-n-propyl-
‘4-methyl-6-(5,6,7,8-tetrahydro-imidazo[1,2-al -pyridin-2-
y1l) -benzimidazol-1-yl) -methyl] -biphenyl-2-carboxylic



bi phenyl - 2- carboxylic acid Prepared anal ogously to Exanple 1 from
tert.butyl 4'- [(2-ethyl-4-nethyl-6-(3-chloro-5,6,7,8-tetrahydro-

i m dazo-[1, 2-a] pyridin-2-yl)-benzi m dazol -1-yl)-nethyl]-

bi phenyl - 2- carboxyl ate and trifluoro-acetic acid in nethylene chloride.
Yield: 43%of theory, Melting point: 2954297[err]C C32H29C N402 (525. 06)
Calculated: C 70.91 H 5.57 N 10.67C 6.75 Found: 70. 81

5.54 10. 56 . 6.8 : . =44 - |In the
Bcanpl es of PRAFrEBRuLT (SFPREYRAFRPPEAT AT EREPSLPBROTAAS &t abl e compound
of formul a Idipethytébamapitdhose wherein R4 represents a tetrazolyl group
.Substituted 4 e peskiLi-gn by an Rerr]-COOCH err]- group, or R4
denotes a cé?ﬁ%ié: %EF?%t%gng$%?9ﬁaC>CI>, Rb-CO- O (RrerrieH=60€Co—or——
RbO CO O (RMetrEpg-pPremt 1 glddpl2REy be used as the act i Vids ShshShsBeesReplaced

Example |  AmpgiNes cqebai.meng 50 ng of active substancalmﬂurﬂ"mulmm
Active substance 50 ng KHLerr] P
2 ny hb[err]é%if%&?TeQ’Zkfeercﬁg H 6.50° w09 bl

The

12 ng Water Foundnj ecti ons adl.57 6.58 9.863m Preparati on:

buf f er subst NGES; d A opi S C 1.SS0 ' t he
water. The @Etivéﬂgh6%$§%cQéfgﬁg%déﬁphﬁﬁsgéyééﬁgté%§§r£§%%8€§%% %tely
di ssol ved, wk?e})is added to make up the required vol une.

Mass spectrum: m/e = 620

\_ Example 14

4'-[(2-Ethoxy-4-methyl-6-(imidazo(l,2-a]lpyridin-2-yl) -
benzimidazol-1-yl) -methyl] -2- (1H-tetrazol-5-yl) -biphenyl

Prepared analogously to Example 6 from 4'-[(2-ethoxy-4-
methyl-6- (imidazo[l,2-a)] -pyridin-2-yl) -benzimidazol-1-
v1l) -methyl] -2- (2-triphenylmethyl-tetrazol-5-yl) -biphenyl
and sodium hydroxide solution in ethanol.

Example 15
4'-[(2-Ethoxy-4-methyl-6-(5,6,7,8-tetrahydro-

gv; imidazo([1,2-alpyridin-2-yl)-benzimidazol-1-yl) -methyl] -
2- (1H-tetrazol-5-yl) -biphenyl

Prepared analogously to Example 6 from 4'-[(2-ethoxy-4-
methyl-6-(5,6,7,8-tetrahydro-~imidazo([1,2-alpyridin-2-
yl) -benzimidazol-1-yl) -methyl] -2- (2-triphenylmethyl-
tetrazol-5-yl) -biphenyl and sodium hydroxide solution in
ethanol. '



Exanple 11. Ampoul es cont ai ni ng 100 -ma20f- active substance per 5 m

Active substance 100 ng Met hyl gl ucam ne
35 ng A yCOf#ﬂhﬂ}ﬁ# 1000 ny
Pol yet hyl enegl ycol - pol ypropyl ene- gl ycol bl ock pol yner
250 ng Water for injections ad 5m

;ﬁg-acr{sgagﬁégonz Et?bkﬁyi géuhyhiae(Bsst$89teedahﬂd30ﬁe of the M?Ler and
S
el 581 SR AR AT shLh £ififag 98102204 1 Ome £h g -t he

addi tion of §%+ r's’a red vo
Exanple 111 blphﬁnﬁls2c@ﬂtb¢ﬁthc5@Ch§ of actlve substance Active
subst ance 50.0 Ny
70.0 ngy Lactgsspared analogously to Example 1 f#8mOtavt Optilyst anch
350 B Py e Y kg 4 ROyl -6- (5,6,7, 8-tebrghydray | odncsl um stearate
ny 588G~ Preparati on:
imidazo[1,2-alpyridin-2-yl) -benzimidazol-1-yl) -methyl] -
biphenyl-2-carboxylate and trifluoroacetic acid in
methylene chloride.
Yield: 63% of theory,
Melting point: 238-240°C
Ry value: 0.62 (silica gel; methylene chloride/ethanol =
P 9:1)
—/
xam 17
-[(2-Ethyl-4-methyl-6- (butanesultam-1-yl) -
benzimidazol-1-yl) -methyl] -biphenyl-2-carboxylic acid
Prepared analogously to Example 1 from tert.butyl 4'-
[ (2-ethyl-4-methyl-6- (butanesultam-2-yl) -benzimidazol-1-
yl) -methyl] -biphenyl-2-carboxylate and trifluoroacetic
acid in methylene chloride. '
Yield: 68% of theory,
Melting point: > 240°C
L C,gHa9N30,S  (503.60)
Calculated: C 66.77 H 5.80 N 8.34
Found: 66.57 5.69 8.30 |
Ry value: 0.36 (silica gel; methylene chloride/ethanocl =

9:1)

' Tthhwﬂ%wB«m Replaced




The active substance, CaHP( err], | actogg and corn starch are uniformy

noi stened with an aqueous PVP solution. The mass is passed through a 2 mm
screen, dri%%gﬁh%gnggr]C inacirculating air dryer and screened again.
After the [ubrican as been added, the granules are conpressed in a tabl et
maki ng machi ne. Exanmple 1V  Coated tablets containing 50 ng of active
substance 4 AcCf(¥cESHPEteNE€thyl-6-(3-chloro-5,6,7,86t8tmghygsbne

?5'ch?nLgféﬂﬁﬁdazo—[1,2-ajpyridin-2-yl)-benéﬁgggﬁgogg}ay}%-methyl]- 46
10. 0 ny Magriesphenyl e2+@arboxylic acid 1.0 ng
180.0 ny Prepar ati on: The active substance is mxed with the excipients

and noi st enet—wWtITan aqueous gelatin solutron, After sc eenhng'and dryi ng,
the granul esPrepanedcanajegovnalyiesp uixampbeal ef5AW EBFHr BYUEEY £6-form

tabl et coresy(2-dBRyLOL Sfiet RyE-HL 0ILERToRHE5 COY R Bdttihhgdeoat i ng by known
Tethods /t EnfdlbOY Y- Spfeeatn! 8- L 07 52RL1 A9a2YRERSLIN-RECRGLYL! O
biphenyl-2-carboxylate and trifluoro-acetic acid in

methylene chloride.

Yield: 43% of theory,

Melting point: 295-297°C

C32H29C1N402 (525.06)

Calculated: C 70.91 H 5.57 N 10.67 Cl 6.75

Found: 70.81 5.54 10.56 6.83

This Sheet Has Been Replaced
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Coated tablets containing 100 ng of active sub
100. 0 ng Lysine

86.0 ng Corn starch ;ﬁi

Pol yvi nyl pyrrolidone 2.8 g M w ”“”I”“{ cel lul ose
60. 0 ng Magnesi um stearate

358 0 ny P&eparﬁtion The active substance is mxed with the excipients
and noi stened with an aq PVP sol ution, S assed
through a 1.%Prﬁﬁ%c$§%$p ﬁ 3F é%aﬁmaﬁ%?5+?T{:P§f@B élgﬁﬁgwhi i s screened
agai n and thﬁonm@ﬁﬁsany1sm£aahle compoiaed . ofTﬁosmuiatﬁvepastégﬁéa§§YEd into

cores e s produced are
covered\MtrF%P%%a.here r res??%% t?ourl %% added to the

coati ng suspﬁnhﬁt#ﬁume@o ttbﬁ 1- ERa%pP@SMFloncﬁﬁsBPe atePRt@rAfag 250 ny
of active subst@pceor RAQiéﬁ@céé”&t@e[%:% 1H-tetrazolyl, R-d-1g Corn

starch
18T Re-CO-0- (R.CH) -0-co- 0¥ k87 8338} 20 %GR droup; e

be used as the active substance:

stance

Example I

Ampoules containing 50 mg of active substance per 5 ml

iv:

Active substance 50 mg

KH,PO, -2 mg

Na,HPO, x 2H,0 50 mg

NacCl 12 mg

Water for injections ad ' 5 ml

P a ion:

The buffer substances and isotonic substance are

dissolved in some of the water. The active substance is
_ added and, once it has been completely dissolved, water
I is added to make up the required volume.

Example IT

Ampoules containing 100 mg of active substance per 5 ml

" Active substance 100 mg
Methyl glucamine 35 mg
Glycofurol 1000 mg

Polyethyleneglycol-polypropylene-
glycol block polymer 250 mg
Water for injections ad . 5 ml



The active substance and corn starch are m xed together and noi stened with
wat er. The npist mass is screened and dried. The dry granules are screened
and m xed with magnesi um stearate. The final mxture is packed into size 1

hard gel ati n capsul es. Exanpl e VI Oral suspension containiquSO ng of
active substance per 5 ni Active sqbiéaqce This Sheet Has Been 40 " ny
Hydr oxyet hyl cel | ul ose 50.0 ng Sorbic a l“ll“” i
5.0 ng 70% sgorbitol . 600. 0 ngy Gﬂmnml

200.0 ny F|é§5%pggazlgn- 15.0 my Water .ad

5.0 M  Preparation: ~ -48 - Distilled
vater 15 NedednlP Johehle 1kbdigxuelly 1nCBbhil Broche ghesel vad therein

wWith stirring. f on of sorbitol solution and glycerql the
mxture i s cobeeactivansubataneapipadipeolredambFBnetLtERPBIafFe, sorbic
acid, flavouripgingd agtiue EHEShaaseisheoddgdellvedbe, swapepsienadded

evacuated with stjrring to éenpve ané air. One dose of 50 ng is contained
in 5.0 M. CEERREcUR)FRe definedi YBIMEE - containing 100 ng of active
subst ance
Ex le IT
Tablets containing 50 mg of active substance
o
Active substance 50.0 mg
Calcium phosphate 70.0 mg
Lactose 40.0 mg
Corn starch 35.0 mg
Polyvinylpyrrolidone 3.5 mg
Magnesium stearate 1.5 mg
200.0 mg
Pxrepa ion:
The active substance, CaHPO,, lactose and corn starch are
uniformly moistened with an aqueous PVP solution.. The
kv} mass is passed through a 2 mm screen, dried at 50°C in a

circulating air dryer and screened again.

After the lubricant has been added, the granules are
compressed in a tablet making machine.

Example IV

Coated tablets containing 50 mg of active substance

Active substance 50.0 mg
Lysine ' | | 25.0 mg
Lactose 60.0 mg



Acti ve substance 100. 0-rg—Solidfat———

1600. 0 ny Pre aratlon
The hard fat is nelted. At 40[err]C the ground a ﬁ?
honbgeneously dispersed in the nelt. It is coole Imﬁn nd pour ed
ilnto slightly chilled suppository nould

- 49 - WHAT WE CLAIM IS 1. Conpounds o fornula

[err] wherein
Rl err] denot%%r%.ﬁ9ﬂ¥65en fluorine, chlorine or broﬁ#hg é énfor acC

[er¥} aIkyI,Gé%gfiﬁ ‘cycl oal kyl, fluoronethyl, difluolOnBthgl or
trifluoronet e r] denotes a phthaI|n1no o] nmopht hal i m no
group, mheréa*magﬂﬁPﬁoﬁ§?F%?%up in a phthalimno grﬁﬁ%‘%ﬁ%abe repl aced by a
met hyl ene group and a nethyl ene group in a honmopht h&BPrPnBY9gr oup may be

substituted by one or two (Jerr]-alkyl groups, or Rerr] denotes a 5-, 6-
or 7-menbered al kyl enei nmino group (optionally substituted by one or two

C[err] al ky|PxeRaBation: whi ch a net hyl ene group is replaced by a carbonyl

The active substance is mixed with the excipients and
moistened with an aqueous gelatin solution. After
screening and drying, the granules are mixed with
magnesium stearate and compressed to form tablet cores.

The cores thus produced are covered with a coating by
known methods. A colouring may be added to the coating
suspension or solution.
Example V
Coated tablets containing 100 mg of active substance
Active substance 100.0 mg
Lysine 50.0 mg
Lactose 86.0 mg

N Corn starch 50.0 mg
Polyvinylpyrrolidone 2.8 mg
Microcrystalline cellulose 60.0 mg
Magnesium stearate 1.2 mg

350.0 mg

Preparxation:

The active substance is mixed with the excipients and
moistened with an aqueous PVP solution. The moist mass
is passed through a 1.5 mm screen and dried at 45°C.
After drying, it is screened again and the magnesium
stearate is added. This mixture is compressed into
cores.



sul phonyl group, or Rlerr] denotes a nmaleic dacid imdo group optionally
nmono- or disubstituted by a Cerr]-al kyl group orThisSheet ladp,
wherein the substituents may be identical or diffef r] denotes
a benzim dazol -2-yl or 4,5,6,7-tetrahydro- benzim p
optionally substituted in the 1- positiqgm hy a (ferr[-alkyl"group or by a
Cerr]-cycl oal kyl group or in.the phenyl nucleus thereof-by .a fluorine

- 50 - atomor by a pethyl or tri.fluqr - QWD : denot es
an i i dazo[ 2THSpPPREE, bAUE” W?d}l%eaa%%%?g?%?%l}r riEebs fff’,%lﬁbew

5, 6, 7, 8- t et r khgenomethbdazo[ Co2oukppgsdimay2bgl addeghiter hs coating
6,7,8-tetrah - LEkdazol —alkpyridin-2-yl, imdazo[1l, 2-a] pyrimdin-2-.
yl, inidazo[%ﬂ%ﬁgFggkﬂdF%-%9§P?L?ﬁfdazo[4,5-c]pyridin-2- yl,

i mdazo[1, 2-c]pyrimdin-2-yl, imdazo[1, 2-a] pyrazin- 2-yl,
inidazo[l,Z-%kaﬂﬁigdqqin-2-y|, i mdazo(4, 5-c]pyridin-2-yl, purin-8-yl,

i m dazo[ 4, 5-b][ pyrazi n-2-yl, imdazo[4, 5-c]pyridazin-2-yl or

i m dazo[ 4, 5-d] pyri dazin-2-yl group, or a carbon attached pyrrolidine,

pi peri di ne ocapguildsneontagnihgr e60 mgpbénpkctdveupulpeyrapeecondensed on to
the pyridine ring via two adj acent carbon atons and a nethyl ene group

adj acent to the NNatomin a pyrrolidine or piperidine ring may be repl aced
by a carbonyl group, or Rerr] denotes an R[err]-NEkerr -CONRerr] -
group wher ei Active suRpsaRFedenotes a hydrogen at om?60-§ %Pérr]-alkyl,

cycl ohexyl opobgngyhyrghoup, R6 denotes a hydr@gem aigom or a

C[?rﬁ] aIkyIMaghgéghm Stea%%%Lohexyl, benzyl or phenyh.%rgyp,

N

320.0 mg

Preparation:

The active.substance and corn starch are mixed together
and moistened with water. The moist mass is screened
and dried. The dry granules are screened and mixed with
magnésium stearate. The final mixture is packed into

size 1 hard gelatin capsules.

Example VIT

s Oral suspension containing 50 mg of active substance per
5 ml
Active substance 50.0 mg
Hydroxyethylcellulose 50.0 mg
Sorbic acid ' _ 5.0 mg
70% sorbitol _ 600.0 mg
Glyceroi_ 200.0 mg
Flavouring ~ 15.0 mg
Water ad 5.0 ml

Prepaxation:



R7 denotes a hydrogen atomor a (err]-al kyl gretp,—er—Rrerr] and
Rlerr] together with the nitrogen atom between uissi-Bem

unbranched cyclic (err]-al kyl enel m no group 0 group, or
Rlerr] and Rl err] together denote a (Jerr]-al kyle gﬁiﬁbrr] denot es

a CJerr]-alkyl, (err]-cycloal kyl, or_ﬁL@gLJ-alko
- 51 - R[err] denotes a tetrazolyl group substltuted in the 1- or 2-

position by roup R .an
R err]- COO err}%}%%)cﬁgli’fégt %%70% Cﬁ%%i;o ; err] -0 CO
group, wher ecallulose ig dispodwadt ébeaeétlr wWight sSEREEABE -or Bt ed

Cerr]-alkyl 5gqiti HrBEps@fbﬁtgﬁeébhuﬁiéhoéhHYQlyEéBél|thé Myt hyl,
2- phenylethy? ﬁ met hoxymet h nanyl group,

I
Rb denot es a1§t?ﬁPbﬁ@ EﬁaﬁﬁéaeﬁF EF&H@F@BuéFerrftaﬁwyFent group or a
C[ELF] fyC|Oa%ﬁyéra@ﬂﬁéy|sobbméyhc1a-dflavouwhﬁgyhﬁﬂhabtlﬁephenyIethyl or
3- phenyl prop enotes_a hydr nmet hyl
group, $u bgﬁﬁngﬁ aEﬁo?ééeg[stﬁﬁﬁgﬁPﬁEﬁEFASQ.gs §§ﬁ@h%§hcﬁf%ﬁ
al kyl group stiarfihegrtéd- rymbvelhyy abhenzybpeldose of BRemgl dshyl

2- phenyl et hy ykprep met hoxynet hyl or ci nnanyl group) and
t he conpoundéonéﬁgﬂ§§ kH ﬁ F %lnethyl 6- (1- et hyl - 5-f | uor o- benzi m dazol -
2-yl) -benzi m dazol -1- yI) -nmet hyl] -bi phenyl - 2-carboxylic acid,

amj VIIT

Suppositories containing 100 mg of active substance

Active substance 100.0'mg
Solid fat 00 m

1700.0 mg
Preparation:

The hard fat is melted. At 40°C the ground active
substance is homogeneously dispersed in the melt. It is
cooled to 38°C and poured into slightly chilled
suppository moulds.



4'- [ (2-n-propyl-4-nethyl-6- (butanesultam1-yl) - benzim dazol-1-yl)

-nmethyl] -bi

phenyl - 2- car boxyl i ¢ aci d,

-[ (2-cycl opropyl - 4- net hyl - 6- (|n1dazo[1 2-al pyridin-2- yl)
-benzi m dazol -1-yl) -methyl] -biphenyl-2-carboxyli '
[ (2-cycl opropyl -4-net hyl -6- (5,6, 7, 8-t_efygahydr o- |n1dazo [1 2-a]

pyridin-2-y|
-[(2-ethyl -

-ben2|n1dazol 1-yl) -nethyl]

PR it AL eﬁLP&‘aSZJtlHIH tHPHY !IIIEM m*

1) bi phényt,

[ (2- et hoxy- 41nethaenalmédanelﬁglOéegenqra&zéprmu R) - benzi ni dazol - 1- yl

-nmet hyl] -2-

(1H-tetrazol -5-yl) - biphenyl, 4' - [(2-ethoxy-4-nethyl

(i mdazo[ 1, 2-a]pyridin-2-yl) -

benzinidazol

- (2- et hoxy-4-net hyl - 6- (|n1daﬁ‘~

ben2|n1dazol

(2- et hoxy- 4-
i m dazo[ 1, 2-
2-(1Htetrazol -5-yl)- blphenyl H,

-[(2-et hoxy-4-net hyl -6-(5, 6, 7, 8- tetrahyd
i m dazo[ 1, 2-

1-yl ) - met hyl ] - bi pRenyl - 2- carboxyl i ¢ aci d,

)

. - 6-

-2Na] pyridin-2-yl)-
dt r 3zok- 5-yl ) - RblpheHYT, 41
3 ’l'hxs Sheet Has Been

1-yl)-nethyl }-2gr
met hyl - 6- (5, 6, 7, &t
a]pyridin 2-yl)-benzi m dgzol -

al] pyridin-2-yl)- benzi i dazol - 1- yl)-nmethyl]-

bi phenyl - 2- car boxyl i ¢ aci d,

-[ 2- et hyl

/

-4-met hyl - 6- (but anesul tam 1-yl) - benzi m_dazol -

(1)
wherein

R, denotes a hydrogen, fluorine, chlorine or bromine
atom, a C,;;-alkyl group, a C;_,-cycloalkyl group, a
fluoromethyl, difluoromethyl or trifluoromethyl group,

R, denotes a phthalimino or homophthalimino group, whilst
a carbonyl group in a phthalimino group may be replaced
by a methylene group and a methylene group in a
homophthalimino group may be substituted by one or two
C,.3~alkyl groups,

a 5-, 6- or 7-membered alkyleneimino group (optionally
substituted by one or two C;_;-alkyl groups) in which a
methylene group is replaced by a carbonyl or sulphonyl

group,

a maleic,acid imido group optionally mono- or
disubstituted by a C;_;-alkyl group or by a phenyl group,
whilst the substituents may be identical or different,

a benzimidazol-2-yl or 4,5,6,7-tetrahydro;benzimidazol—
2-yl group optionally substituted in the l-position by a
C,.¢-alkyl group or by a C;_s-cycloalkyl group (whilst the
phenyl nucleus of one of the above-mentioned
benzimidazole groups may additionally be substituted by
a fluorine atom or a methyl or trifluoromethyl group),

i

Replaced




-yl)-met hyl ] - bi phenyl - 2- car boxyl i ¢ aci d,
4" -[(2-ethyl -4-nmet hyl - 6-(3-chloro-5,6,7, 8- tetrahyd
i mdazo-[1, 2-a] pyridin-2-yl)- benzi m dazol - neth

- bi phenyl - 2- car boxyl i ¢ aci d; and t he taut orrers anmmw mnl “ MIE lm
2. Conmpounds of fornmula | as clained g claim1 enot es
a hydrogen atomor in the 4-position a chlorine atom a err] alky group

or a trifluo éR”ﬁ%ﬂ%&ﬁ?T?ufkblthlazol Gm%l §§1da55?irb a¢§9&gala 2-

phthal i m no or mnog erein_a X O'i |na
pht hal i ni no ¥t oud: ﬁa? BetetprBy Hob?mad?fﬁt?tﬁ}bgﬁé BYBEIa n-25¥1go3genotes a
Eép|gée3rb; g§£§§%9§ @I#ybeeftﬂanydgéouﬁlaazmmncb -a] pyrlidiane g?qup i's .

0 su n
i m do group b%%@%ﬁ%fiyznﬁ%ﬁyr Wlaigug ?@385§R24ﬁ§tﬁ;§§5?dnﬁ vl gfgup,
vvngreu n _tge ﬁ].lbsimid&ﬂbfﬁtlnﬂycl)pyr!ﬂdlhhl-zaYlor1nimﬁ&aoém2 -c] pyrmpeldll}l-denot es
a benzi m daz dyo-,q bek 21y
optionally s%B%%ft%T%gazotih %]£§£QQF¥O% Y%é Qﬁ?&%QB{QCFng] g{ﬁup group
or by a cyclmarkéazgnﬂapybr imidasopfhehyr] BYELdiB- ?hErleoPub‘&nasf‘D’ rine
atom or n?i/%a% [frsfbrﬁﬁ?%iﬂyb gfLOUEmlda% [BZSd@ﬂ‘ﬁwid&%m 2-y1l

|n1dazo[2 1- | m dazo[ i n-2-yl t ef r ahvdr o-
i m dazo[ 1, 2- @¥p§/¥‘%@¢1§°§4y$ dbpYRLeRgis-8- YE89F8}1Pah?dPer09.ldln etrahydro

i m dazo[ 1, 2- 3] py+idife 20¥! pyriidagoking- bbpudi widi a- 2arbon atom,
whilst a phenyl group may be condensed on to the

pyridine ring via two adjacent carbon atoms and a

-/
methylene group adjacent to the N-atom in a pyrrolidine
or piperidine ring may be replaced by a carbonyl group,
or
_ This Sheet Has Been Rep
an 2y-NRg-cO-1 - group vherei A lll i
Rg; denotes a hydrogen atom, a C,_s-alkyl group, a
cyclohexyl or benzyl group,
Rg; denotes a hydrogen atom, a C;.¢-alkyl group, an
allyl, cyclohexyl, benzyl or phenyl group,
N R, denotes a hYdrogen atom or a C;;-alkyl group or

R¢ and R, together with the nitrogen atom between
them denote a an unbranched cyc11c group or a
morpholino group or

R; and R; together denote a C, ;-alkylene group,

R; denotes a C;_s-alkyl group, a C3-5- cycloalkyl group or
a C;_3-alkoxy group and

R, denotes a tetrazolyl group substituted in the 1- or 2-
position by an R,-CO-O-CH,- group, or an :
Ry-CO-0- (R,CH) -0-CO-, R,0-CO- or R,0-CO-0- (R.CH)-0O-CO-



yl, imdazo[ 4, 5-b]pyridin-2-yl, imdazo[4,5-c]pyridin-2- yl,

i mdazo[ 1, 2-c] pyrimdin-2-yl, imdazo[1l, 2-a]pyrazin- 2-yl,

i m dazo[ 1, 2-b] pyridazin-2-yl, imdazo[4,5-c]pyridin-2-yl, purin-8-yl,

i m dazo[ 4, 5-b] pyrazi n-2-yl, imdazo[4, 5-c]pyridazin-2-yl or imdazo[4,

5-d] pyridazi n-2-yl group, or Rlerr] depotes an Rlerr]-NRerr]-CO NRs-
groijphvvnelrei n Rl err] denotes a hyg{oge]n Stom or m ﬂﬂﬂm mm“l)
cycl ohexy group, err enotes

([ err]-al kyl ?r‘éP?w ingz”(\é!ugycl ohexyl, benzyl -or ﬂw

- 54 - Rlerr] denotes a hydrogen atom or a C[err] al kyI group, or
Rlerr] and Rlerr]gt Qﬂ@ﬁ&‘@és%té‘tiéﬂfgﬁtléﬁﬂﬁ@e@t@ﬁbﬁéiwﬂéd C,.¢-allkem denote
a straight-chained [ err]-al kyl en nhﬂﬁ roug qprphollno group,
or R[ er r | SRAEPR] rF} 7t6’§ RalkydngreuR. Zéflkyl ene group; R3

denotes a; (err]phékylethidr] 2-phehgakkhis]l, oB- fibeny]lparbpmly group; and

R4 denotes a tetraz | qr subst.i; i - or 2- position.by an
R[err]CI)C)C}{errT?85¥§¥§?gg§1Rﬁgr%?hgéﬁgéegrbnsR[err] COO (Rerr]CH
-OCO, Rerr]OCO or R[err]OCOO(R[err]CH) O CO group, wherein

d t t
L R i P il

3- phenyl propyl , nﬁ?ﬁBRynEtﬁyh“@Vc °alkY3|ﬁﬁ§HPh érEQGnY ' benzyﬂb denotes a
stralght-chalned Bhehy28ehod, Chephbnglik¥hyl or 3-phenylpropyl group

and

R, denotes a hydrogen atom or a methyl group,
or if

(i) R, and R, are as hereinbefore defined and R; denotes
an alkoxy group, R, may denote_a carboxy, 1lH-tetrazolyl
or 2H-tetrazolyl group or, if

(ii) R, is as hereinbefore defined, R, has the meanings
given hereinbefore with the exception of the l-methyl-
benzimidazol-2-yl group and R, denotes a cyclopropyl
group, R, may represent a carboxy group or, if

(iii) R, and R; are as hereinbefore defined and
Ré denotes a butanesultam-1-yl group, R, may denote a
carboxy group or, if

(iv) R, is as hereinbefore defined, R, denotes a 1-
methyl-5-fluoro-benzimidazol-2-yl group and R; denotes an
ethyl group, R, may represent a carboxy, 1lH-tetrazolyl or

2H-tetrazolyl group,
This Sheet Has Been Re placed

cno causoners and who sarce serect. | NN

2. Benzimidazoles of general formula I according to
claim 1, wherein



group or a (Jerr]-cycloal kyl, phenyl, benzyl, 1- phenyl et hyl ,
2- phenyl et hyl or 3-phenyl propyl group, Rl er t}—denotes—a—hydregen
atom or a nethyl group, and Rl err] denotes a straight-chai ned or

branched Cerr]- al kyl group or a CJerr]- cycloa

phenyl et hyl , 2-phenyl et hyl, 3-phenyl pro umwummﬂulllﬂunnanyl
group or being a conpound sel ecte from

' [ (2- et hyl th (- e

2 ) benz! iSBi0ues 5 REReTE o “TCERECk %%i‘g%?a " 55
- -[(2-n- phbpyhne aeomyla6cLbuaéky§ugr@Nm&cy1P—trlfluoromethyl
ben2|n1dazol ) nethyl] bi phenyl - 2- car boxyl i ¢ aci d, 41

((2- cyclopro%y? Zmet hyl -6- (imdazo [1,2-a] pyridin-2-

yI) benzi m dazol - 1-yl) - nethyl] bi phenyl - 2- car boxyl i ¢ aci d,

-[(2- CyC|OﬁfQﬂ§ﬂofbémﬁ t®altmbnd , SrtkdéhepNMEhalimino group, whilst
|n1dazo[1 2-a

bi phenyl - 2- Cﬁrg%fbgbg §g¥8hpbgﬂzgnbggﬁg&1mlﬁo)gg%%%ykgy be replaced

- [ (2- et hyl by- aetbyhyhehé- gedhpl, - 5- f | uor o- benzi ni dazol -
2 yl)-benzi m dazol - 1-yl)-methyl ]-2-(1Htetrazol -5-yl)- biphenyl,
-[ (2- et hoxy-4- et hyl - 6- (1- et hyl - benzi m dazol - 2-yl) -
ben2|n1dazola15yb)5nephyVTNQNPQFﬁﬂeﬁihYéanlWPPD Srekenyin, whigh a

[ (2- et hoxy- 4m€€h?!én@ kghﬂaig[%eﬁiabearb B- éa¥bbnyl or sulphonyl
benzi m dazol ) met ] - bi phenyl - 2- car boxyl i ¢ aci d,

a maleic acid imido group optionally mono- or

disubstituted by a methyl or phenyl group, whilst the
substituents may be identical or different,

a benzimidazol-2-yl or 4,5,6,7-tetrahydro-benzimidazol-
2-yl group optionally substituted in the 1l-position by a
C,.¢-alkyl group or by a cycloalkyl group (whilst the
phenyl nucleus of one of the above-mentioned
benzimidazole groups may additionally be substituted by
a fluorine atom or a methyl or trifluoromethyl group),
an imidazo[2,1-b]lthiazol-6-yl, imidazo[l,2-alpyridin-2-
. vl, 5,6,7,8-tetrahydro-imidazo([l,2-alpyridin-2-yl, 3-

N chloro-5,6,7,8-tetrahydro-imidazo[1,2-alpyridin-2-yl,
imidazo[l,2-alpyrimidin-2-yl, imidazol[4,5-blpyridin-2-
vl, imidazo[4,5-c]lpyridin-2-yl, imidazol[1l,2- c]pyrlmldln-
2-yl, imidazol[1l,2-alpyrazin-2-yl,
imidazo[1,2-b]pyridazin-2-yl, imidazo[4,5-c]lpyridin-2-
vl, purin-8-yl, imidazol[4,5-blpyrazin-2-yl,
imidazo[4,5-c]pyridazin~2-yl or 1m1dazo[4 5- d]pyrlda21n—
2-yl group or

an R,-NR;-CO-NR;- group wherein

Ry denotes a hydrogen atom, a C;_s-alkyl group, a

cyclohexyl or benzyl group,
' This Sheet Has Been
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41-[ ¢ y4rrethy| 6(|mdazo[12a]pyr|d|n2yl)

ben2|m ]-2-(1Htetrazol -5-yl)- prh@ﬁyF———__________
5(2 e zﬁwm 6- l(;S g 7, 8- tgtralhydrol-) ”"m”’

|n1 azo[ i-y enzi m dazol - 1-y et hyl ""

2 (1FLtet yl ) - bi phenyl , - -
5(2 Ft hoxy- 4- me'éhyl g (5y6 7, 8- tetrahsy3dro- "'””"””"l

|n1 azo[ 1, 2- I th

bi phenyl - 2. Cg]r gg;%:&éoy%g Q%a%é’éﬁoétémy a-@BLhyiky1 group, an

4' - 2- et hyl - 4- net &}lys, (pucinbsuyilanbengy)- oEnPhANYAz SFOUP,

1-yl)-nmet hyl]-bi phenyl - 2-car boxylic acid, - 56 - and 4

-[ (2-et hyl - 4-met hyl - 6- ( 3- chl or o- %r 7, 8-
t et rahydro-im daz '#[qel?’%ﬁ’%y?-lm’ 9GP ) 3HIR 2% YT RLEYL) STREPHOI)

- - bi phenyl - 2-car boxylic aC| d,, and the tautoners and the salts thereof.
3. Conmpounds of _f or.nul | ai ne cl ' I n
Rlerr] denotes a ﬁi/(ﬁrg%eﬁ attocﬁﬁt o ﬁ"qﬂér}' 9 g{S{PtrJo(%aé' @C%rﬂ]ylﬁe%@%%%
Rlerr] denotes anthendden{aﬂ:eZaa]spyach‘hnrthhnea 6s%-8lkyleneimino
tetrahydro-im daz pyr P oLp-5, 6, 7, 8-
tetrahydro-inidazg%%?é g pér#gkﬁ?§}§b? %yﬁgbhé - benzi m dazol - 2-yl,
1-nethy|-5-f|uoro-ben2|n1dazo| 2-yl or butanesultam 1-yl group;

Rs and R; together denote a C,_ 3-alkylene group,

R, denotes a C;_s-alkyl group, a C;.s-cycloalkyl group or
a C, j;-alkoxy group and

" R, denotes a tetrazolyl group substituted in the 1- or 2-
position by an R,-CO-0O-CH,- group, Or an
Rp-CO-0- (R,CH) -0-CO-, R,0-CO- or R,0-CO-O- (RCH) -0-CO-

group, wherein

R, denotes a straight-chained or branched C,_¢-alkyl
group, a Cg_5-cycloalkyl group, a benzyl, 1-
phenylethyl, 2-phenylethyl, 3-phenylpropyl,
methoxymethyl or cinnamyl group,

S~ R,, denotes a straight—chained or branched C; g-alkyl
group, a Cg.,-cycloalkyl group, a phenyl, benzyl, 1-
phenylethyl, 2-phenylethyl or 3-phenylpropyl group
and
R. denotes a hydrogen atom or a methyl group,

or, if
(i) R, and R, are as hereinbefore defined and R; denotes
an alkoxy group, R, may denote a carboxy, 1lH-tetrazolyl

or 2H-tetrazolyl group or, if

(ii) R, is as hereinbefore defined, R, has the meanings



R3 denot es_a Cler+r}—atkyt—group, a cyclopropyl group or a ([err]-al koxy

group; and - _Rerr & tetrazolyl group substituted in the l- or—
2-position b ¥p- CH err]- group, or R err] denotes.an -
Rlerr]-Co0O( ‘ , Rerr]OCO or R[err]OC?lﬂmm
group, wherei denot es a_sg&ai_ght-chai ne mmmmm“FO
Cerr]-al kyl group or a (err]-cycloal kyl, benzyl, *1-ghetyl & h¥yl ,*
2- phenyl et hyl ,, 3- gﬁg l.propyl.. nethoxynmethyl ar, I,nn | _.group,
Rb denot es aggtvreﬂo ﬁlme%o&‘eorw%ﬂéry%}%f’ée@%ﬁqr&%&he a{wr&?%b’gfor a
d err] - cycl odendimigleerodl -2 hyengrqupl -and R; dlemoplest lay lcycd-oprepytlet hyl or
3- phenyl prop LY e %&Q@g ats or a nethyl

gr ! %h-mgy ;ep?EEEBLa%d%%FE%x? eno egﬂa é??;ight-chained or

gr oup, err
branched Cerr]- al kyl group or a (err]-cycloalkyl, benzyl, 1-
phenyl ethyl, @iahemy! ahlyk, Sr&hesyherepibefore defEhBaxymathyl or cinnanyl
group, or a conpoun sel ect gd from

4' - [ (2-cycl oBrng?P?&?ﬁeﬁhl}’Pténﬁﬁ}l Eagm7 1-Yic OroiPdr Be PAYa958PES22,)

- pyridin-2-yl ralrdoxyrigleag oty met hyl ] - bi phenyl - 2-carboxylic acid, 4'-
[ (2- et hoxy-4-nethyl-6-(4,5,6,7",-tetrahydro- '

I m dazo[ 1, 2-a] pyri din-2-yl)-benzi m dazol -1-yl)-nmethyl]- 2-carboxylic acid,

4' - [ (2- et hoxyia) MR hike- 8s( hesednbeforer dafdned,i Raddenptes-a] pyri di n-2-yl)

- benzi m dazokgelryiy)- S—EWd-begfz(iki'&ézglrl%S}ali g;%q%p t&rfzéh Y denotes an

4'-[(2-cyc|oprop3il-4-rrethﬁ-6-(im'dazo [1, I n- 2-
yl ) - benzi ni d&F8V11 SFOMBreRay MRYLFBRERFPNS- BaFBERPRYe dH-§etrazolyl or
\)' 2H-tetrazolyl group,

the tautomers and the salts thereof.

3. Benzimidazoles of general formula I according to

claim 1 wherein

R, denotes a hydrogen atom or in the 4-position a methyl
group,

R, denotes an imidazo(1,2-alpyridin-2-yl, 5,6,7,8-
tetrahydro-imidazo[1,2-alpyridin-2-y1, 3-chloro-5,6,7,8-
o tetrahydro-imidazol(1,2-alpyridin-2-yl, l-methyl-
N benzimidazol-2-yl, 1-methyl-5-fluoro-benzimidazol-2-yl
or butanesultam-1-yl group p

R; denotes a C,_;-alkyl group, a cyclopropyl group or a
C,_3-alkoxy group and

R, denotes a tetrazolyl group substituted in the 1- or 2-
position by an R,-CO-O-CH,- group, Or an

Ry,-CO-0O- (R.CH) -O-CO-, R,0-CO- or Ry0-CO-O- (R.CH)-0-CO-
group, whilst :

R, denotes a straight-chained or branched C;_¢-alkyl
- group, a Cs.,-cycloalkyl group, a benzyl, 1-
phenylethyl, 2-phenylethyl, 3-phenylpropyl,



4' - [(2-ethoxy-4-nethyl-6-(imdazo[1, 2-a]pyridin-2-yl)-

benzi m dazol - 1-yl ) - net hyl ] - bi phenyl - 2- car boxyl i ¢ aci d,

4' - [ (2-et hoxy-4-met hyl -6- (i m dazo[ 1, 2-a] pyridin-2-yl)- benzi m dazol -1-yl)
-methyl]-2-(1Htetrazol -5-yl)- biphenyl,

4' -[(2-ethoxy-4-nethyl -6-(1-nethyl -benzigg dazol -2-yl) -

benzi m dazol -1-yl)-methyl ] -2-(1Htetrazol - 5-yl)- biphehyl i
e+ et b e ol IV
. 58 - 4" - [(2 -ethyl-4-nmethyl-6- (1-methyl-5-fluoro-benzi m dazol -

2-yl) -benzi m dazok: la¥hot 88! AYht raPHROCENA 1 Re26P0KYENENAA! 8,  -adRe1
4' - [ (2-n-propyl - 4-met hyl - 6- (but anesul .t anm 1-yl ) - ben |ﬁ13ﬁég%;
-yl ) - met hyl | - bi ph@EPHP2- BaFboxFVicdoadkyl ITONP ﬁePcZ“SEtY nZ¥d 4 He sal t's
t her eof . 4. Can@npmgtﬁ?lglaLgnényuethgﬂﬁbi Beiphgnylpropyl group
4' -[(2-cycl opropyl -4-nmet hyl-6- (5,6,7, 8-tetrahydro-
i m dazo[ 1, 2- a] pyr 8Fn- 2-yl ) - benzi ni dazol - 1-yl ) - met hyl ] -
bi phenyl - 2- car boxyl i ¢ aci d; 4' - (2-cycl opropyl - 4-net hyl - 6- (i m dazo
[1,2-a] pyridin-2-_yl3z 51 m ~ A=yl )= yL]=Bi nyl-sdxcar boxylic
aci d; 4'-((2-etﬁ6x%? sﬁ%?h€}ﬂggfég%%t%%?@Eéﬁz%n$%g§gf-%¥§ﬁ?3
benzi m dazol -1-yl)-nmethyl]-2-(1Htetrazol -5-yl) -
and the compounds

4'-[(2-cyclopropyl-4-methyl-6-(4,5,6,7-tetrahydro-
imidazo[1,2-alpyridin-2-yl) -benzimidazol-1-yl) -methyl] -
biphenyl-2-carboxylic acid,

4'-[(2-ethoxy-4-methyl-6-(4,5,6,7-tetrahydro-
imidazo[l,2-alpyridin-2-yl) -benzimidazol-1-yl) -methyl] -
biphenyl-2-carboxylic acid,

4'-[(2-ethoxy-4-methyl-6-(4,5,6,7-tetrahydro-
imidazo[l,2-alpyridin-2-yl) -benzimidazol-1-yl) -methyl] -
2- (1H-tetrazol-5-yl) -biphenyl,

4'-[(2-cyclopropyl-4-methyl-6- (imidazo[1,2-alpyridin-2-
o/ vl) -benzimidazol-1-yl) -methyl] -biphenyl-2-carboxylic
acid,

4'-[(2-ethoxy-4-methyl-6- (imidazo[1,2-alpyridin-2-yl) -
benzimidazol-1-yl) -methyl] -biphenyl-2-carboxylic acid,

4'-[(2-ethoxy-4-methyl-6-(imidazo[1l,2-alpyridin-2-yl) -
benzimidazol-1-yl) -methyl]l -2- (1H-tetrazol-5-yl) -
biphenyl,

4'-[(2-ethoxy-4-methyl-6- (1-methyl-benzimidazol-2-yl) -
benzimidazol-1-yl) -methyl] -2- (1H-tetrazol-5-yl) -
biphenyl, : '
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bi phenyl ; 4 -1(2-ethyl -4-nethyl -6-(1-nmet hyl -5-fl uoro-benzi m dazol -
2-yl) - benzi rihitskeat HBetn)Replatedy| | - 2- (1H-t et razol - 5-yl ) - bi phenyl ; or

4' -[(2-n-prop IR butanesultan}l yl) -
o e MR 5= v e A= -
-[(2-n- propyl 4- met hyl - 6- (but anesul tam 1-yl ) -

'ben2|n1dazol éb @§L9¥'h Rkﬂﬁﬁﬂyl 319%&%%§ﬂ'§:f¥ﬂd} -y {dgad oners

and the salts t das c alne In any
one of cl ai n8-y1) obsnsémidazodilsivdl)ogieddivly -2cddft-dstearrk-fy® conpound
of fornula Ipaghehghed in any one of claims 1 to 5. 7. A pharmaceutical
conposition conpriSing.a conpound of formula | as clained in any one of
claims 1 to 5 or a physiologically acceptable.salt thereof together with
?ne OL nor e @hysuQL@grgaLuym@t?gngbuﬁ @@mm@gnsTﬁluaﬁaﬁﬁeﬂﬁfmldéhol$%ocess
or the prepagration o co cl ai i n.chaimil,, sai CEeSS
conprising a é}bﬂ Eef)‘ﬁém ﬁg' ﬁolyl 5?:5/{1%3) Pha?)“yéya csa}rﬁ)gfp (f'rpound of

formula Il feid] and

-[(2-n-propyl-4-methyl-6- (butanesultam-1-yl) -
benzimidazol-1-yl) -methyl] -biphenyl-2-carboxylic acid,

the tautomers and the salts thereof.

4. The following compounds of general formula I

according to claim 1:

(a) 4'-[(2-ethyl-4-methyl-6-(1-methyl-5-fluoro-
benzimidazol-2-yl) -benzimidazol-1-yl) -methyl] -biphenyl-
2-carboxylic acid,

(b) 4'-[(2-n-propyl-4-methyl-6- (butanesultam-1-yl) -
benzimidazol-1-yl) -methyl] -biphenyl-2-carboxylic acid,

_ " (e) 4'-[(2-cyclopropyl-4-methyl-6- (imidazo[1,2-al-
S pyridin-2-yl) -benzimidazol-1-yl) -methyl] ~-biphenyl-2-
carboxylic acid,

(d) 4'-[(2-cyclopropyl-4-methyl-6-(5,6,7,8-tetrahydro-
imidazo[1,2-alpyridin-2-yl) -benzimidazol-1-yl) -methyl] -
biphenyl-2-carboxylic acid and

(e) 4'-[(2-ethoxy-4-methyl-6-(1-methyl-benzimidazol-2-
yl) -benzimidazol-1-yl) -methyl] -2- (1H-tetrazol-5-yl) -
biphenyl, :

the tautomers and the salts thereof.

5. Physiologically acceptable salts of the compounds
according to at least one of claims 1 to 4 with



(1) (wherein Rerr] and Rlerr] are as defined in any one of clains 1 to 5,
one of the groups X[err] or Y[err] -represents a group of fornula [err]
and the other group Xferr] or Y[err] represents a group of the fornula
- 60- [err] wher ei n. Rlerr] and R err]
one of clainms 1 to 5, Rlerr] representsy a hydrogen atom or an Rl err] CO
\%OUE V\/ne[)ei n Rl err] is defined as herei nbefore,. wmmuﬂmumﬂnm

ich may be, i e epL.e am no, to
gr oups optlond?fgééﬁgs?ltuf %ﬂf& st %r? -§?E§F'groups or = z1 afld Z[errf :
t oget her represent an oxygen or sulphur atom an imno group optionally

substituted py a ﬁ;ﬂ&icéuifi’éal eéﬁﬂas:LeioﬁsCE@hthlﬁhhgl aneeinpsynar
Cerr]-alkylenedithio rouE?ﬁﬁgtlona or, med | the reaction m xture or

a  hydroxyl 2eFerdtedi Yal @t eheaRf FiaF@ﬁuFr 4 PEdfici ng an N-oxi de
t hus obt ai ngghysiobdgi€atly ngcaepearlei gazol acobramnguta tlaim| &1,r]

optionally together with one or more inert carriers

and/or diluents.

7. Use of a compound according to at least one of
claims 1 to 5 for preparing a pharmaceutical composition

with an angiotensin-antagonistic activity.

8. Process for preparing a pharmaceutical composition
according to claim 6, characterised in that a compound
according to at least one of claims 1 to 5 is
incorporated in one or more inert carriers and/or
diluents by a non-chemical method.

9. Process for preparing the benzimidazoles according
to claims 1 to 5, characterised in that

a) a compound of general .formula ..

ThsﬂmafhsBum

A

(1I1)

optionally formed in the reaction mixture, wherein

R, and R, are defined as in claims 1 to 4,

one of the groups X; or Y, represents a group of general
formula



(rrer) (wherein Rlerr], Rerr] and R err] are as defined in any one of
clains 1 to 5) with a biphenyl conpound of formula IV [err]

(wherein Rlerr] is as defined in any one of clains 1 to 5 and

. Z[err] represents a nucleophilic |eaving group); c) (to prepare a
compound of fornmula I wherein R4 represgnts a carboxy group) converting a
conpound of forrmula V [err] _

(v) (wherein Rerr], Rerr] and Rerr] are as defined in any one of clains
1tob5

R,

—NR,—CH,

* € L M § =

and the other group X, or Y, represents a group of the

gerieral formula

Z1\ /Zz :

- NH - C° - Ry wherein

R; and R, are defined as in claims 1 to 4,

R; represents a hydrogen atom or an R;CO- group, wherein
R; is defined as hereinbefore,

%, and Z,, which may be identical or different, represent
amino, hydroxy or mercapto grdups optionally substituted
by C,_¢-alkyl groups or

Z, and Z, together represent an oxygen or sulphur atom,
an imino group optionally substituted by a C,_3-alkyl
group, or an alkylenedioxy or alkylenedithio group each
having 2 or 3 carbon atoms,

~ is cyclised, and an N-oxide optionally obtained in this
way is reduced, or

This Sheet Has Been laced
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and Rlerr]' represents a group which may be converted into a carboxy group
by hydrolysis, thernolysis or hydrogenolysis) into a correspondi ng carboxy
conmpound by hydrolysis, thernolysis or hydrogenol ysis; d) (to prepare a
conmpound of fornmula I wherein R4 represents a 1Htetrazolyl group) cleaving
a protecting group froma conpound of faygula VI [err]

(VI) (wherein Rlerr], Rerrl-and.RLerr]_are as. defined in any one of clains
1tO05 and -62- Rferr]" represents a 1Htetrazolyl group
protected in the 1- or 3-position by a protecting group); e) (to prepare a
conpound of formula | wherein Rlerg] represents a 1Htetrazolyl group)
reacting a conpound of formula-Vll \ierr]

(VI1) (wherein | N
R N>_Ra

: | AR R S

(III)
wherein
\w; R, to R; are defined as in claims 1 to 4, is reacted with
a biphenyl compound.of general formula
R,
(IV)
wherein
R, is defined as in claims 1 to 4 and
Z; represents a nucleophilic leaving group, or
qu ¢) in order to prepare a compound of general formula I

wherein R4 represents a carboxy group, a compound of
general formula
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(V)
wherein

R, to R; are defined as in claims 1 to 4 and



Rlerr], Rerr] and Rerr] are as defined in any one of clains 1 to 5) wth
hydrazoic acid or a salt thereof; f) (to prepare a conpound of fornula |
wherein R4 denotes a tetrazolyl group substituted in the 1- or 2- position
by an Rlerr]-COOCH err]- group or R err] denotes an Rerr] G CO,
Rerr]-COO (Rerr]CH -O0CO or RerrlggCO 0O (Rerr]CH -0CO group)
reacting a conpound of formula VIII [err]

(M11) (wherggeuéﬁé%éde €3 4 'dr A8 VAR ndy Co8Scgaveredal mesyaone of
S

clains 1 to err a car boxy 1H—tetrazo|y| or

2H t et r azol yFagPoxy) I%PUR AY cBYB5akHssE . thﬁéﬂﬂ& yRis or -63- (wherein
Y[err] denot dﬁagé’hs k1§0 D5 CGEbatektedRliats] aCoopreBpendlifl) |
RN”]OGJ§z err] Rlerr]- group, wherein Rerr], Rerr], Rl err]
and Rl err] a‘F SX¥ef? Eﬁu’f’ﬂ aR% one of clains 1 to 5 and Z[err] denotes a

nucl eophilic leaving group or, if Y2 denotes an Rd- group, Z4 may denote a

hydroxy grougy s, @lagespbvipgoa-d- a 35hBRUER BeXbunerah 2o L

formula | arnéed rnt | SOMEr's ereof converting
a corrpound ovhévehn| B, IrepussentsiactH kebrazadyl gﬁ‘é\iﬁofav\mfﬁ 8AtLRTr gani ¢

or organi c agidyupribagteaPbdCLPSMI L BBmBoRA! o¥f geneeanoyaamaflaf or mul a |
R

1

N
>——Rs . R4w

T :
H, KO O

(V1) .
wherein
R,, R, and R, are defined as in claims 1 to 4 and
R," represents a 1lH-tetrazolyl group protected in the 1-
or 3-position by a protecting group, or |

e) in order to prepare a compound of general formula I

. wherein R, represents a.lH-tetxggplyl_group, a compound
ku) of general formula : N —
. Sheet Has Been laccd
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(VII)
wherein
R, to R; are defined as in claims 1 to 4, is reacted with

hydrazoic acid or the salts thereof, or



into the free conpound; and i) performng a process as defined in any one
of steps (a) to (h) above on a correspondi ng protected conpound and
subsequently renoving the protecting group used. 9. Use of a compound of
formula | as clainmed in any one of clains 1 to 5 or a physiologically
~acceptable salt thereof for the manuf a_ct#l[r)e_ of a therapeutic agent having

an angi ot ensi n-antagoni stic activity. . Use of a conmpound of fornmula I
as claimed ip _any one of claims 1 to 5 or a _physi ol ogical ly acceptable salt
t hereof for Ehelﬁaﬂﬁ §&t GPePEFPRLENEY SBE‘BPPB%aé?ntgeﬁ%ratqhgmaﬁelﬂt of
hyper t ensi onwhededar Bj, adenhotesf & ctetryzabyl f grotpeatbegitatkdednc the

peri pheral cj [fﬁkaﬁgrgsgiﬁghd% fsan”}ioi:éé%%ﬂi sc%&%;oéf gird'éqgotéé)r t he

prevention o € progressron cardiac Tnsuffi nyocar di a
infarct and &orRiQeC®+ ngRyH Chd i REEPHPoFA-hPr FpuRuEOMR- (§aSH} oPn€esti nal
di seases andzbbagder dbRBBSES of general formula = - 64 -
11. Use of a conpound as clkarmed-rn—clarm 10 for treating pul nonary
di sease, for preventing arterial re-stenosis after angioplasty, for
preventing thickening of the \ﬂa,scul ar walls after vascul ar operations,
arteriosclerosis and diabetic apsi opfthy. 12. Use of a conpound of
formula | as clained in anyrpong |C|§?jﬁ 1 to 50y, @ physi ol ogi cal | y
acceptabl e salt thereof for ehaunphujactute of a fherapeutic agent for the
treatment of depression, Alzheiner's]|di seage, Parlingon's syndrone, bulim a
and di sorders of cognitive functionsgy nd of formula |

PF {of

f

or a physiologically acceptablé sa er g gd for the treatnent
of . hypertension and cardiac insufficiency and for treating i schaem c
pertpheral circul atory disorders, nyocardi al
(VIII)

wherein _

R, to R; are defined as in claims 1 to 4 and

R,"' denotes a carboxy, 1lH-tetrazolyl or 2H-tetrazolyl

group, is reacted with a compound of general formula

Zy - Yo (IX)

wherein ARERR O
) ' ' T w [, " s x

. Y, denotes an R,-CO-0-CH,-, R,-CO-0O-(R.CH)-,
o R,0-CO-0- (R.CH) - or R,- group, wherein R, to R, are
defined as in claims 1 to 4 and

Z, denotes .a nucleophilic leaving group or, if Y denotes
an R,- group, Z, may denote a hydroxy group, and

if necessary a protecting group used during reactions a)
to £f) in order to protect any reactive groups is cleaved

and/or

subsequently, if deéired, a 1-, 3-isomer mixture of a
compound of general formula I thus obtained is resolved

by isomer separation into the 1- and 3-isomers thereof
it S
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i schaem a (angina), for the prevention of the progression of cardiac
insufficiency after nyocardial infarct and for treating diabetic

nephr opat hy, gl aucoma, gastrointestinal diseases and bl adder di seases. 14.
A conpound as clainmed in claim13 for treating pul nonary di seases, for
preventing arterial re-stenosis after_pgg%qplasty, for preventing

t hi ckening of the vascular walls after cul ar operations
arteriosclerosis and etic an ath % A co of formula
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bulima and djsorders, of cognitivy unc ?&%% formul a
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