-1- Benzi m dazol e Conpounds . The present invention is concerned

w th benzi m dazol e conpounds, the isomers and sal ts thereof,
whi ch are useful pharmaceutically and es ensi n
ant agoni st s. The new benzi m-dazgl es of ?R[%’%@ ion
are suitable for the treatnent of hypertensio
insufficiency and also for treating is } eri phera
circulatory disorders, nyocardial ischaema (angina), for the
prevention of the progression of cardiac insufficiency after
nmyocardi al i nf ghet iavettdoofrelates to behediidgzdlakefc geerlaapat hy,
gl aucoma, £ u %astr0|ntest|nal di seases and bl adder di seases.
EP-A-0 392 317 REY & ready descri bed benzi m dazol es - which are
val uabl e as angi ot ensi n ant agoni st s. Vi ewed from one aspect,
t he present invention provideg conmpounds of formula | [err]
(wherein Rerr] i he 4- p05|t|on represents a fluorine,
chl orine or br om nerZ \ a Cerr]-alkyl, a cycloal kyl,
fl uor onet hyl , dit : trlfluoronethyl @r oup, and
L wherein

R, to R, are defined as in claim 1, the 1-, 3-isomer

mixtures thereof and the addition salts thereof, which

- have valuable properties.

'The new compounds are, in particular, angiotensin

antagonists.
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-é~ 57636000. 575 Rlerr] represents a C[err] al koxy group s&éa@1¢g ed-in
the 3-, 4- oL S-pesit] n i m dazpiyr Femnerr] may_rep sént a
Clerr]-alko ;EE&ﬁE%&ES@S ated in t ulé A B Fﬁi-p05|t|§ﬁ35y a

benzi m dazoly . etraQéd obenzi m| _ r Rlerr] represents a
C[err]-alkyls I 0AY96gr pup, a benzenesul phonyl oxy or

phenyl al kan s Igﬁoﬁnpbxy gr qug, an acyl am no gﬁgmﬁw@ﬁﬂﬁoﬁhﬁiy5%h&$ﬂ99@ted
at the nitr erfr]-al kyl group or by a phenyl, cycloal kyl,
phenyl-al kyl , cycloalkylalkvl i cycl ohexyl or biphenyl group, in which t he
acyl g(Oupi €fert]- al kanoyl group Abstafaat | (al koxycarbonyl) group, a
derr]- al kyl sul phonyl group, ‘a benzoyl, benzenesul phonyl,
phenylalkanesulghoﬁimldﬁaphﬁﬁalEhésmaph@hyﬁalc9@W99$k9l@aﬁb@ﬁytalnlng
phenyl al kanoyl or eualsaausmbahkagoxhd%QHeestses\A@bfhpi—agaabﬁgecﬁ&ﬂt' oned
phenyl nuclei nmay each be npbno- or di-Substituted by a fluorine, chlorine
or bromne atomor by a nethyl or nethoxy group and the substituents may be
i dentical or different, a phthalimno, honmophthalim no,

2- car boxyphenjihearissraatiominel asies tansnajsHdazokesh pfa genergioup, in

whi ch a carbopgenfifigip i n a phthalimno group may be replaced by a
net hyl ene, al kyl - et hyl ene or di al kyl - met hyl ene group, and a net hyl ene
group in a honophthalimno group may be substituted by one or two al kyl
groups, and additionally theggbove menti oned phenyl nuclei nmay be totally
~or partially hydrogenated andM|y bg nono- or di- substituted by al kyl or

al koxy groups whil st the %ub. enw be identical or different a 5-,
6- or 7- menber ed al kyl enei"# Rg al/kenyt enei m no group bpxionally

pent anet hyl ene group, in which

wherein _

Ri to R, are defined as in claim 1, the 1-, 3-isomer
mixtures thereof and the addition salts thereof, which
have valuable properties. '

The new compounds are, in particular, angiotensin
antagonists.
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e SHEETS SG Glo~le .
Wu : aced by a carbonyl or ((’Q")"L‘v =3

”&P i ’Tﬁ 2 gl 'ycI oal kane- 2, 3- di car boxyl i c'B&fd i mino or
bxzﬁ#@(@ke igis ifc acid i mno group, wherein the bicycl oal kane
h ikl Driawing(s) o1 m@-‘—%m Py each contSubstBute shéetcal & Septeober 1888 be
a@'sAbsimcted fovagﬁd\ 1o P2 yl groups and fay have an endonet hyl ene group
T eplaced by an oxyo

ﬁéhé{%ﬂ%gt@%ggoagm?g&hggal |y substituted by

I'M no group wherein the

= o] S TTE luorinated or nmy he substituted by one or
two al kyl groups or by a tetramet hyI ene or pent anet hyl ene group, a maleic

acid imdo gr ti |1, Q- - substitute an, al kyl or phenyl
group, Wwhil stq‘ e%%u (s%t%stt l%’ﬁ"teé‘ b‘és ﬁfé}ﬁ‘?’i‘éﬁ d?lta'ff eé?’e’rﬂfggz e

5- menber ed hecompoumdst,i dhei rigdmeansd anda &ana; hdrerdafy wwhidie @reimno
oroup plus an aeesay pRATHACRRed ity S R A Nl Mndi indindon o

group plus an oxygen, su
6- menber ed he?éFéspﬁﬁﬁﬁSc ring bound via a carbon atom and containing 1 or
2 nitrogen atons, whilst the abovenenti oned heteroaromatic rings may be

substituted | the caﬁbbon struc re %%%err | kyl or by a phenyl al kyl
group, and an pPSB'y Eh& T8y 41’&’3}‘ Heny R A4%e
6- menber ed hesuitabdentfios rtheg$maetmm e hypettmrsian and , cabdiasli enyl

group may be Eh@.hﬂlh@.el?\%?[h i 2T %}%% %ea q‘%ge‘é)g{o l’gﬁl ¢

rings via two adjacent bon atons or
group is |,nkg&rpﬁg.§§pgyvidd.sorders, myocardial 1schaem1a (ang:.na) '

for the prevention of the progression of cardiac
insufficiency after myocardial infarction and for
treating diabetic nephropathy, glaucoma,
gastrointestinal diseases and bladder diseases.

EP-A-0 392 317 has already described benzimidazoles
which are valuable as angiotensin antagonists.

Viewed from one aspect, the present invention provides
compounds of formula T |

R,

L0,
O~

(wherein

R, in the 4-position represents a fluorine, chlorine or
bromine atom, or a C;,~alkyl, a cycloalkyl, fluoromethyl,
difluoromethyl or trifluoromethyl group, and

This is ihe replacement shest
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an imno group and an adj acent carbon atom and, in an anell ated pyridine
ring thus fornmed, a nethine group may

be replaced by a nitrogen atomand a vinylene grqup in the 3-, |t|on
relative to the nitrogen atom of the py Héuﬁg'ﬁlfeitdr%é;e B@’ I%%éaaced

by a sul phur atomor in an anell ated phenyl ring thus fornmed, one or two
met hi ne groups may be replaced by N aton&,—whil st additionally t he
above-nentioned fused aronati.c or het er oar onmat i ¢ ri ngs may be
monosubst i t UP EBRPRAOPhB78arbon structure by a fluorine, chiorine or bronine

atom or by aR, aldptteseritiesy C;hydlkoxy pirouy substitutad nin tw&yd-gn no,

di al kyl am b bonyl ,
21 Kyl am nocad BoRe S MParkoPa FYoRs: HEEBREST L SrERRE o P el Rl ety
trifluor orretngpreaen'anayca-s-aaﬁkwlmml subskitubedoinl phengt+, o8-,

dlalkylan1nogulggogybogieygnos ngybgﬁzgh§aggglyytgg by fluorine or chlorine
atons or by net , et hox roxy groups, and two nethyl substituents

inthe 1,2- ﬁB%FF?BKdFepﬁPF¥E1@%ZQ£ h S?ﬂEPrnay be Iinked by a nethylene or
et hyl ene bridge and an -NH group optlonally present in an imdazole ring

may be substitu ed h g% rr r,ou hen aIkyI group or by a
cycl oal kyl g?’éu réke JOCT@l &)&r&s&@ﬁk@f‘ﬁéd{) p%:ﬂ &ri ng bound via
a carbon atohenZQnaﬁubnhannhenylogrphpnniylbenesnaphgaylonyogrhappyr|d|ne
ring via two adjacent carbon atoms and a nethylene group adj acent to the

N-atomin a rrol [ di ne or eridine ring na e replaced by a carbonyl
group, $ﬁ1ﬁﬁ¥gFPaPﬂeﬁF HE @PBﬁﬁan%Y8ﬁ3P¥§l§HE§$|FEtEBe%y an aIkyY

phenylalkyl nittrogent agbmanby aeco} grEllyl egfoap bﬁXByEéhyhéﬁﬁlgroup, a

Py ez 5 208 Bl Tydéﬁ%ﬁﬁ%é???iphsxs'#g%gﬁ%%?é RSP L

addltlonalIyorlhlphenvérquupkeﬁ-atUh;betheoacglagrpupgu.supsC17
alkanoyl group, a C,,(alkoxycarbonyl) group, a Ci6™
alkylsulphonyl group, a benzoyl, benzenesulphonyl,
phenylalkanesulphonyl, naphthalenesulphonyl,
cycloalkylcarbonyl, phenylalkanoyl or cycloalkylalkanoyl
group, in which the above-mentioned phenyl nuclei may
each be mono- or di-substituted by a fluorine, chlorine-
or bromine atom or by a methyl or methoxy group . .and the
substituents may be identical or different, '

a phthalimino, homophthalimino, 2-carboxyphenylcarbonyl-
amino or 2-carboxyphenylmethylamino group, in which a
carbonyl group in a phthalimino group may be replaced by
a methylene, alkyl-methylene or diaikyl-methylene group,
.and a methylene group in a homophthaliminoc group may be
substituted by one or two alkyl groups, and additibnally
the above-mentioned phenyl nuclei may be totally or
partially hydrogenated and may be mono- or di-
substituted by alkyl or alkoxy groups whilst the
substituents may be identical or different

a 5-, 6- or 7-membered alkyleneimino or alkenyleneimino
group optionally substituted by one or two .alkyl groups
or by a tetramethylene or pentamethylene group, in which
a methylene group may be replaced by a carbonyi or
’ This is the replacemsat shest
1 & SEP 1998



-5- an Rerr]-NRerr]-CONR err]- group (wherein Rlerr] represents a
hydrogen atomor a (Jerr]-alkyl, Cerr] cycloal kyl or phenylal kyl group,
R6 represents a hydrogen atomor a C[erré al kyl, Clerr]- alkenyl, Phenyl
phenyl al kyl or Cerr]-cycloal kyl group, Sulstittisbeeint 34Sentanthgsnl 9% m or
a Cerr]-al kyl group, or one of the groupd R err], Rerr] or Rerr] may
al so represent a bicycl ohexyl or biphenyl group, or R6 and R7 together
with the nitrodahBRYW beIN@REP, t hem represent an unbranched

C err]-al kyl enei m no group or a nnrphollno group, or Rlerr] and R err]

t oget her represe al k represent a
1H, 3H—qU|naZM|§Jk?9¥%# %F? %r %ﬁ? $%¥%éﬁea8£%zb?;ﬂ° group,  or
if R4 represewnhneydlbakkeagemyi-@xcnmbo£§b1c]aang amsnorgpoepenWherein

2- (i mdazol - 1 \ ﬂ%ig . e d e onror
in the 5-, 6- éﬁ% tron err ?%é%%%fﬁéﬁélﬂﬁ§eélg¥ ﬁ?g Qaéh

br om ne atom orc%P‘q%ﬁlr? @r k19 car oﬁrb@#\?lr mﬁYfPﬁoﬁBh‘éFh‘)‘f}ltﬁﬂ bY 1: 2
trifluoromethylogrpufet®tl groups and may have an endomethylene group

replaced by an oxygen atom,

an amidino group optionally substituted by one or two Cy
alkyl groups,

a glutaric acid imino group wherein the n-propylene
group may be perfluorinated, or may be substituted by
one or twc alkyl groups or by a tetramethylene or
pentamethylene group,

a maleic acid imido group optionally mono- or di-
substituted by an alkyl or phenyl group, whilst the
substituents may be identical or different,

a 5-membered heteroaromatic ring bound via a carbon atom
or via an imino group and containing an imino group, an
oxygen or sulphur atom, or an imino group plus an
oxygen, sulphur or nitrogen atom, or R, may represent a
6-membered heterocaromatic ring bound via a carbon atom
and containing 1 or 2 nitrogen atoms, whilst the
abovementioned heteroaromatic rings may be substituted
in the carbon structure by a C,, alkyl or by a
phenylalkyl group, and an n-propylene or n-~butylene
group may be linked toc the é-membered heteroaromatic
rings via two carbon atoms, or a 1,3-butadienyl group
may be linked to both the S-membered and 6-membered
heteroaromatic rings via two adjacent carbon atoms or an
n-butylene or 1,3-butadienyl group is linked thereto via
an imino group and an adjacent carbon atom and, in an
anellated pyridine ring thus formed, a methine group may

This 5 the renkingmed theet
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Rlerr] represents a 5-nenbered heteroaromatic ring bound via a carbon atom
or via an imno group and containing an imno group, an oxygen or sul phur

atomor, an imno group plus an oxygen, _sul phur or nitrogen, at Rl err]
represents a 6-nenbered heteroaromatic Siugégﬁﬁﬁ e\‘?i“é1é£geptem8g} 1858

-+6 - carbon atomand containing 1 or Z fitTogen atons, whilst the above
ment i oned het eroaromatic, ri ngs be substituted in,the carbon skel eton by
a CJerr] al kyPSf® af%%%alr@rﬁ%pa%% aﬂ;rﬁ pYb%f%’ﬁ% O bty ene
group may be Kheked,t d-igoes i immbhee ks ctoatloeraitrogenysatom ofwtBar bon
atonms, or a 1,3 :ad] aq%%rqu [ | féﬁ'm' on
atons to bothpir%%?%e%ﬁ%g an -rraeﬁ&)aérg etééér%‘aktr’%ﬁahtaélué mgsgg{ngan n-
butyl ene or 193 Bt & @nsllated phgnpe Tinkcthys Sermed. eRdePedtyAd

6- menber ed hepRIIATERIYSuPd We 1¥dp1ded KBy QvFatdfls piwRflgeent carbon

atom and, in an, anellated p riglne ring thus formed, a nethine group may be
repl aced by aa?ﬁd(‘rr%o‘g‘gwlg%rﬁibﬁ]oa%?‘(ﬁ' fn’e°’b?% u??\d't?‘ﬁéc’%@,lﬁ-?)’gsi tion
relative to thetedgagarationixigs way\bbe dicreosubgt ituted imythe repl aced
by a sul phur .tﬂwﬁ{,hﬁﬂ?l t @D%F‘i’ ri f Wo
met hi ne group?a(r%?y e"4 repl aced %E {I-d% ons, %i%égﬁ?tg{ég%???gﬁﬁeg{mﬁ
above- ment i on&¥ R &N & i calbrone: ydronht i Bhenyiys Palree amino,
rr}[)nosubs'lt3 i tut gil%gﬂﬁ?i,armhhggﬁﬁm, Eyneal,flg,yp‘fm%' cCEyahb plecgfbggyr'n ne
atom or by an ,al kox J OXY, enyl, hitro,.amno, alkylam no,
di al kyl am no, SHHERUSAERAML : ROCAEbeRRY, sl kEheBLRaBREPORKLT nocar bony!
al kyl am nocar ldhrailkydi smi ieyd et eyl poflior dherciphpt dYEludrdbheathpbpt hyl |
trifluoromnethyl,. al hglqu I N yl ) | phonyl or
di al kyl am no- }sgtﬁlp@'ony. g%%h@org%%/&g’g?ﬁi%ﬁg‘gﬁg‘%%ﬁggy'fI uorine or
chlorine at oml&yliamimesyiphoryhoxy dialyyiianyngselpsonyhdgradpnerhy|
substituents inhy 8 laZepost {4 9fed SRt Yot PnEISPR Ch1EEiABYabENs! BkeEybY a
met hyl ene or ethyl ene bridge and an_ - NH %OUS optlgnally g esent in an
i mi dazol e ri n@“%?é}ﬁoe XY (% YR XY SFPPSy kI gF¥Ap™eEYYa phenyl al kyl
group or by a samssdtoitdentgrimpchev ij2+besptdyhspelatiivewber each other

may be linked by a methylene or ethylene bridge and an

-NH- group optionally present in an imidazole ring may

be substituted by a C,4~alkyl group, by a phenylalkyl

group or by a cycloalkyl group, or

a pyrrolidine, piperidine or pyridine ring bound via a
carbon atom, in which a phenyl group may be condensed
onto 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,

an imidazolidinedione group optionally substituted by an
alkyl, phenylalkyl, tetramethylene, pentamethylene or
hexamethylene group,

a pyridazin-3-one or dihydro-pyridazin-3-one group which
may be substituted in the 2-position by an optionally
phenyl substituted alkyl group and additionally, in the
carbon skeleton, by 1 or 2 alkyl groups,

This is the replacemeant sheet
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(1) HRerr] represents a hydrogen atom R err] represents an n- propyl
group and R err] represents a carboxy, -

7 - tert. butoxycarbonyl, cyano or 1Htetrazolyl group, t R2
cannot represent a 1-methyl - benzi m dazol -Substitute sheeg-olfh ﬁoeﬁt?'ﬁé’esjgg%

6- position, and where (11) Rerr] represents a hydrogen atom R err]

represents a met hyl , ethyl or n-butyl3gfoup and Rlerr] represents a
cyano or 1H-tetrazolﬁll roup, then R err] cannot represent a
benzoxazol - 2-3n BN a?@gﬁwzs' 9TOWRnzi m dazol - 2-yl group in the 6-position,
and wher e (iii1) Rerr] represents a hydrogen atom R[err] represents
an n- butk(l roup and Rl err] represents a carboxy or

tert. butoxyca ¥B §F1§roup, then Rl err] cannot represent a

benzi m dazol -2-yl group in the 6-position, and wher e (iv) Rerr]

represents a OFESs S OE a MPdFdgdRPAESRGS @nc;—alkyl praypyl group and
R err] represg%'?é a_car boxyaorfd 9 tirt.but oxyca’p%on'yl grocl}g%/ then R err]
cannot repres€¥Floalkyd QX pPRPYIRIKYL,§XPRP3-b] pyridin-2-yl or 3-n-
hexyl -i m dazo[ 4, 5-b] pyridin-2-yl group in the 6- position, a

1- et hyl - benzhm' rdgégtleﬁé{xﬁ%,|ggl?y#+£?ﬁh§t0m %fllfsépesi.tg pubstituted in the

5-position by“a uor onet grbtip a_fTuorine or

chl ori ne at omadkenyl,hehenydsi phsnyaym#emylcs-rcyca% pylogrup,

1- n- butyl - benzi m dazol -2-yl group in the 6-position, and where (v)
Rlerr] represents a hydrogen atom er represgnts_an n- bui.yl group
and R4 repres&nt¥eBYe FBBgyagNS‘g’f)?g?R{\eﬁu’m °ER§ §&ﬁn%f](¥£p?re%%%t %’t"

1- net hyl - benzi m dazol - 2-yl group in the 6-position substituted in the
5-

one of the groups R;, R, or R, may also represent a
bicyclohexyl or biphenyl group, or

R, and R, together with the nitrogen atom between them
represent an unbranched C4_6-alky1eneimino group or a
morpholino group, or

R; and R, together represent a cz,,‘-alkylene group) ,

or R, may represent a 1H,3H-quin'azoi'in-2,4—dion—3-y1 or
pentamethylene-oxazolin-2-yl group,

or, if R, represents a 1H-tetrazolyl group, R, may also
represent a 2-(imidazol-1-yl)-ethoxy group; or

R, represents a hydrogen atom or in the 5-, 6~ or 7-
position R, represents a fluorine, chlorine or bromine
atom or a C, ,~alkyl, fluoromethyl, difluoromethyl or
trifluoromethyl group; and :

R, represents a S5-membered hetercaromatic ring bound via
a carbon atom or via an imino group and containing an
imino group, an oxygen or sulphur atom or, an imino
group plus an oxygen, sulphur or nitrogen atom, or R,
represents a 6-membered heteroaromatic ring bound via a

This is ihs repiacement sheet
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position by a brom ne atomor by a nethoxy group, a
1-n-butyl -5-trifluoromethyl-benzi m dazol -2-yl or 1-
n- hexyl - 5- met hyl - benzi m dazol -2-yl group in the 6- position, and where

- 7a - (vi) Rerr] represents a hydrogen §ubsrmtu&§ehe];trqn.rs§@@h§b@,n1998
ethyl or n-butyl group and Rlerr] represents _a carboxy

tert. butoxycarbonyl group, then Rferr] cannot represent a
1- met hyl benzi m dazol -2-yl group in the 6- posi tion, or R2
represent a pyraadQn mEomiand MR INIG A GThe mitgagarm @tems .a Vé—'b?rlkﬂi‘n

atom in which thPhinre R dHRRE M tEASHRAE iQNHA e v di ne ring via 2
adj acent carbon atons and, a ne | en o] dac nt tothe atomin a
pyrrolidine or TtHLRE tﬂ% aEg’Og’e (,aarcbﬁnﬁ‘ﬂ%ﬂ' mb

Rl err] represer pdyikldgen gioup dea a(ﬁ[ eraﬂrcﬁyn;dnegrdzumqutylene

- 8- wich a I [ r Rlerr]
may represent Mr‘ﬁ}gc%% grou&rheegr?g%%q‘%& aﬂ %lréé%:ltaés?é%m%@lcgar boxy,
cyano, 1Htetradgigs via two magbom@atens. e ollyl3 -hytadiepylk ggmay bonyl ),

al kanesul phonylgy nacar o vl %W'ﬂﬁ@@éﬁ”d&‘b&@fm t¥ both the
trifluoronet hanesul pho €g/l am nocar bonyl dgrou
S-memb d and 6-membered heteroaromatic rings or an n-

butylene or 1,3-butadienyl group may be linked to said
5-membered and 6-membered heteroaromatic rings via an
imino group and an adjacent carbon atom and, in an
anellated pyridine ring thus formed, a methine group may
be replaced by a nitrogen atom and a vinylene group in
the 3-, 4-position relative to the nitrogen atom of the
pyridine ring formed may be replaced by a sulphur atom
or in an anellated phenyl ring thus formed, one or two
methine groups may be replaced by N-atoms, whilst
additionally the above-mentioned fused aromatic or
heterocaromatic rings may be monosubstituted on the
carbon skeleton by a fluorine, chlorine or bromine atom
or by an alkyl, alkoxy, hydroxy, phenyl, nitro, amino,
alkylamino, dialkylamino, alkanoylamino, cyano, carboxy,
alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl =~
dialkylaminocarbonyl, fluoromethyl, difluorcmethyl,
trifluoromethyl, alkanoyl, aminosulphonyl,
alkylaminosulphonyl or dialkylamino-sulphonyl group or
may be disubstituted by fluorine or chlorine atoms or by
methyl, methoxy or hydroxy groups, and two wmethyl .
substituents in the 1,2-position relative to each other
may be linked by a methylene or ethylene bridge and an
-NH- group optiocnally present in an imidazole ring may
be substituted by a C,s-alkyl group, by a phenylalkyl
group or by a cycloalkyl group, with the provisos that
where

(i) R, represents a hydrogen atom, R, represents an n-
propyl group and R, represents a carboxy,
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wherein, unless otherw se specified, each al kanoyl, al kyl or al koxy noiety
contains 1 to 3 carbon atons and each cycl oal kyl noiety contains 3 to 7
car bon at ons) and the isomers, isomer mxtures and addition salts
thereof, in particular the 1,3-isoner nixBubstituecdhetor 1@hSspREcHEI TAHgUSE,
t he physiologically acceptable addition sajts with inorganic or organic

aci ds or bases. The groups R err], Rerr] and Rl err] may for exanple

represent the follow ng: err]. may. represent a hydrogen,  f|uorine,
chlorine or broninet%fgn?BFg%Yﬁ%%h9¥¥let%¥?9°ngﬁrE%VF?tF§Bﬁ}8Ly9F°PEobutyI,
n-butyl, 1-nethyl-neReapy] cahnoy hdpresentpd 1 -rithyliibdnz imyidaiplomH |
cycl obutyl, cycl opentyl CéCth gl _c Clgbééé%% quorgne%le,

di f | uoronet hyl or t¥1£9H3 nﬁ?h@% g?od%? §°?Ep?% efit<a®

3- (i mdazol -1-yl ) propoxy, 4-(imdazol- 1-yl)butoxy,

5- (i m dazol - 1- t - | 1 T I etho

3- (benzi m dazorﬁi’?;e/% i}?rboxb%sxe(r{,{%;? 2 benzgﬁﬁnd;aztﬁ@'l- Vi ?%Hfgfﬁnts a

5- (benzi mi dazol - 1- yret ﬁ%nt%é}l’l 20F t Rt PRV Hr $He¥R | ARdaRo| reREAINYHG, 3-
(tetrahydrobenzi m dgggholo¥! 1Rt €8exNzoPylt §E6@PYJERen R, cannot
ben2|n1dazol-1-yl)butox% S5- (t raq¥dro fn£|n1dazo£-l- %I pent oxy,

net hanesul phonyl oxy*SRf ﬁﬁﬁgu?g%%ﬁﬁ ¥3}8°L 72 ~ Bt oPaneSHFpHEAYI oxy,

i sopropanesul phonyl begzimidazol-2-yl group in the 6-position,-afd-
butanesulphonyloxy,wgg?éenesulphonyloxy, 4- fl uorobenzenesul phonyl oxy,

4- br omobenzenesul phonyl oxy, 4-net hyl benzenesul phonyl oxy, 4-net hoxybenzene-
sul phonyl oxy, 3, 4-di chl orobenzenesul phonyl oxy, phenyl - mnet hanesul phonyl oxy,

2- phenyl et hane@ﬂifhoﬁg|ﬁ%eé€nd¥“%>ﬂyﬁx‘8§%&?%ﬂ&@9%' R&Yrekan®sl am no,

acetyl am no, propiony] ampo, butanoyl am no, isobutangylﬁg1no,

pent anoyl anmi no, 3- PRTRYFYHUTEABE| 3RE D IFRBEGR{AL i Fareoxy or

met hoxycar bonyl am noeret boggrpcapbyhpli gooup; PhefAoRy cadmsty | represent
|sopropoxycarbonylag1g8nzgﬁiggggi_z_yl group in the é6-position, and

where

(iv) R; represents a hydrogen atom, R, represents an n-
propyl group and R, represents a carboxy or
tert.butoxycarbonyl group, then R, cannot represent
a 3-methyl-imidazo-[4,5-b]pyridin-2-yl or 3-n-
hexyl-imidazo[4,5-blpyridin-2-yl group in the 6-
position, a l-methyl-benzimidazol-2-yl group«in the
6-position substituted in the 5-position by a
methyl or trifluoromethyl group, by a fluorine or
chlorine atom or in the 6-position by a methyl
group, or a l-n-butyl-benzimidazol-2-yl group in
the 6-position, and where

(v) R, represents a hydrogen atom, R; represents an n-
butyl group and R, represents a carboxy group, then
R, cannot represent a l-methyl-benzimidazol-2-yl
group in the 6-position substituted in the 5-
position by a bromine atom or by a methoxy group, a
1-n-butyl-5-trifluoromethyl-benzimidazol-2-yl or 1-
n-hexyl-S-methyl-benzimidazol-2-yl group in the 6-
position, and where

Thgistherepbcemsntsheet
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sul phonyl am no, et hanesul phonyl am no, n-propane- sul phonyl am no,

i sopr opanesul phonyl am no, n-butane- sul phonyl am no,

n- pent anesul phonyl am no, n-hexane- sul phonyl am no, benzam do,

benzenesul phonyl anmi do, 4- fl uorobenzenesuSphstitane dheet - 14 September 1998
4- chl or obenzenesul phonam do, 4-bronobenzepesul phonam do,

4- et hyl benzenesul phonani do, 4- nmet hoxybé&nZ&nésul phonani do,

phenyl met hanesul phonyl - am do, 2-phenyl et hanesul phonyl an do,

3- phenyl pr opanévikuRphepremsnts andyyddoglesn-atkon,- R4l pepragedbs an

napht hal en- 2-yl - sul | g d¢ I Y, roonyl - ]
cycl ohexyl car bonyl aﬁ‘?ﬁﬁi %gc{égﬂ%ﬁglggr n%/ﬁ%{l lg?ﬁ%&regw%%% aacéayﬁbzfn%o,
3- phenyl pr opi onyl anPHotexy ePepenygaiteenyl «geep, then R, cannot

3-cycl opentyl propi op¥ppabéRe &£YElRGEXY]1BEREYhATREO -2-yv1 group in the
3-cycl ohexyl propi on%I am do, cycl oheptyl acetyl am do,

3- cycl ohept yl pr opi oAyPRFFEESEN- net hyl - f or myl ami no, N-net hyl - acet yl ani no,
N-met hyl - propi onyl am no, N-methyl -butanoyl am no, N-nethyl -

ot hyl bt anoyP e SRR R e, Birgidine or pyridine

met hoxycar bony¥&ng neound neiays - earoxy cattdronyianvhich N phenyl group

met hyl - n- pr opoxy G ah@OBYhaGHEE ShEE! s -byPPELRE*¥ing ¥ DRNY| 283 Blent

N- net hyl - net hanesul hon%l am%q&, N- net hyl -~ et hanesul phonyl am no

N- met hyl - n- pr oFARRSH| PROMS | 3RS B, "REREL$HE - FTORP oPIIRSERHhEAY F AR Mo,

N-net hyl - n- but atem $tl @hppytebidine Nboiepiydridprat ANeS uhaoby | aebhacelt

nmet hyl - n- hexangsugpg%%éﬁ}’n%nor N- et hyl - benzam do, N

nmet hyl - benzene il phony oI - R et hyl - 4-f| uor obenzene-

- 10 - sul phonam do, N-nethyl -4-chl orobenzenesul phonam do, N

nmet hyl - 4-bro eriz%}_eeggr@g) ) ol & hy| e am do,
N- net hyl - 4- nen?%oxy enzene- érl‘ﬁlrﬂahor?g%-r{j% ok a{r%l'#ag%% @%ﬁbof]g{l

N—{nrs]t IhyI2 pﬂeny: rr;sthhanestjl Ehon?/l a_m;jdo, N-N vl -3

met hyl - 2- phenyl et hanesul phonyl am.do, nmet hyl - 3-

phenyl pr opanesul phonyl am do, N-nethyl - napht hal en-1-yl - sul phonam do,

N- net hyl - napht hal en- 2-yl - sul phonyl am do, N-rmethyl -cycl opentyl car bonyl am do,
N- net hyl - cycl ohexyl - car bonyl am do, N-nethyl -cycl oheptyl carbonyl am do, N
met hyl - phenyl acet yl am do, N-net hyl - 3- phenyl propi onyl - am do,

"N-nret hyl - cycl opentyl acetyl am do, N-nethyl-3- cycl opentyl propi onyl am do,

N- net hyl - cycl ohexyl acetyl - am do, N-rnethyl -3-cycl ohexyl propi onyl am do,
N-net hyl - cycl oheptyl acetyl am do, N-methyl -3-cycl oheptyl propionyl - am do,
N-et hyl -fornyl am no, Nethyl-acetylamno, N -

This is ths repiacemsnt shest
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et hyl - propi onyl am no, N-ethyl -butanoyl am no, Nethyl- isobutanoyl am no,

N- et hyl - pent anoyl am no, N-ethyl-3- nethyl -but anoyl am no,

N- et hyl - hexanoyl am no, N-ethyl - methoxycarbonyl am no,

N- et hyl - et hoxycar bonyl ani no, N- et hyl - n-SHR§3EYYR sheRiny | 4rFeriember 1998

N- et hyl -i sopr opoxy- carbonylanino N—ethylsnethanesulphonylan1no N- et hyl -
et hanesul phonyl am no, N-eth ro anesul nyl am n
N—ethyl-|soprdﬂ%ﬁ%@u?pﬂﬁﬁ?YXﬁPﬁo Bt BpY- E— Eﬁ?&ﬁ8§alﬁﬁoﬁyﬁgﬁpﬁﬁ

N- et hyl - n- pentabes | phoRy Ity Nfepriéesinty la re;hexeboalkphogybapi, nand

N- et hyl - benzam do, N et hyl - benzenesul phonyl am do, N-ethyl-4-fl uorobenzene-
sul phonam do, N ethyl-4-chl orobenzenesul phonam do, N-

et hyl - 4- bronDb&nzamaaﬁqﬂtsugﬁthbdtxﬂtqyanb,r&ﬂ+§¢¢nﬁmn#w$ulphonanido,

;I;T\gtnwlrretAfhagté?fﬁgﬁgifﬂggﬁyﬁﬁgg?ﬁkﬁ?%l'\l_ %?e?%q %xg c:ea’sru p nyI am do,
N- et hyl - 3- pheng} @BﬁﬁﬁéthBYﬂ)ﬁEhypﬁﬁrhenyl, arylSUIphonylaman-

N-et hyl - naphth@é?ﬁo§¥!|oﬁuhﬂﬂﬁmﬁakdﬂetﬂanesulphonylamlnocarbonyl
et hyl - napht hal en-2 sul phonyl am do, N-ethyl- cycl opentyl carbonyl am do,

N- et hyl - cycloh%&??garbonyl ani do, N-ethyl-cycl oheptyl carbonyl am do,
N- et hyl - phenylacetylan1do N- et hyl - 3- phenyl - pr opi onyl am do, N

-11 - ethyl - t | | iy ol an do.
L L UL PATEL AR SRR bR R B Kyt o o

N- et hyl - cycloh% ¥1a§§t§ﬂkoxwlEQleﬂyanytasn§yél&ﬁeét?ﬁﬁb@&<ﬁﬁﬂm§nanﬁ

N-n-propyl - fosguhagyBoa gipﬁxBEléltyaESBY:EQE‘an t 7 R atonms)
propi onyl am no, N n-propyl -butanoyl am no, N n-propyl- isobutanoyl an no,

N- n- propyl - pent anoyl am no, N-n-propyl- (3-nethyl-butanoyl)an no,
N- n- pr opyl - hexandythm fisombrsi, Sdpbapy! mistiyleamand, addltlon salts

LoD SCEAAAAREY SR A SR e ana, cox

N-i sopr opy! - penhamypantnsalmsgoptbpyphysméqucaﬂdnramemhi@

N-i sopropyl - hsaamexbﬁrrgaqacst&thutnsbrt;%me ¥H RRgahtilr Ridids ACeadadT no,
N- n- but yl - propi onyl am no, N-n-butyl- bdtanoyl am ng,

N- n- but yl -i sobut anoyl am no, N-n-butyl- pentanoyl am no,

N- n- but yl - ( 3- n'ehéyl;rbupanayj )Ryrafd, Ri-ilay bfidy | ekexpbeyrepreésent the

N-i sobut yl - for?g gk ﬁ? N-isobutyl - acetylam no, Nisobutyl-propionylam no,
N-i sobut yl - anoyl am’no, N-isobutyl -isobutanoyl am no, N isobutyl -

pent anoyl am no, N n- pentyl formyl am no, N-n-pentyl -

R; may represent a hydrogen, fluorine, chlorine or
bromine atom or a methyl, ethyl, n-propyl, isopropyi,
isobutyl, n-butyl, l-methyl-n-propyl, 2-methyl-n-propyl,
tert.butyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, fluoromethyl, difluoromethyl or
trifluoromethyl group;

R, may represent a 3-(imidazol-l1l-yl)propoxy, 4-(imidazol-
1-yl)butoxy, S5-(imidazol-1-yl)pentoxy, 2-(benzimidazol-
1-yl)ethoxy, 3-(benzimidazol-1-yl)-propoxy, 4-
(benzimidazol-1~yl)butoxy, 5-(benzimidazol-i-yl)-
pentoxy, 2-(tetrahydrobenzimidazol-l1-yl)ethoxy, 3-
(tetrahydrobenzimidazol-1-yl)propoxy, 4-(tetrahydro-
benzimidazol-1-yl)butoxy, 5-(tetrahydrobenzimidazol-1-~
yl)pentoxy, methanesulphonyloxy, ethanesulphonyloxy, n-
propanesulphonyloxy, isopropanesulphonyloxy, n-

e P S SR .
Phag i s =.=_s:__.~_h:-,l,=.;.;:,'i_nf-'_?_ shewt
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acetyl am no, N-n-pentyl-propionylamno, N-n-pentyl- butanoylam no,

N- n- pentyl -i sobut anoyl am no, N-n-pentyl - pentanoy:an1no
N-(1-nmethyl-butyl)-fornylamno, N-(1- nmethyl-butyl)-acetylanin

N-(1-methyl - butyl ) - propionyl amino, N-(18 H%%WFEEU{??‘I)JH@W%WBN(L
met hyl - but yl ) -i sobut anoyl am no, N-(1-nmethyd-dutyl)- pent alnoy! am no,

N- ( 2- et hyl - Iam 2 neth but ace am no,

N ( 2- et hyl - bth"%//tf% ndgy f%’ﬁ%’ JEREEBE {'%‘I’"%{j‘%’§ %ut anoyl ami no, N (2-
met hyl - but yl) fmmwmmlphmﬂzempt h&’+bmmylb¢nz@nﬂ$uhplydmyrlnny,

N-( 3- net hyl - b%%ﬁétﬁ?iﬁé!ﬁé‘é‘i\é‘é’ulﬁﬁé%% hy&-@#ﬁé W@B gh@m no,

N- ( 3- et hyl - butyl )- Ppropi onyl amno ut anoyl am no, N-(3-
net hyl - but yl ) -$$HREARLIXBM hot -N?@l%?mmzww}phmlmwahemal-

N- n- Eexy: fgr rﬂéﬂﬁﬁﬂ@sui\blibﬂi'?w*y, @%H%@ﬁl@ﬁhaﬁé@uwl\f Pdrsligpl ogyl am no,

N- t n i sobuf anoy| anj no n

- 22 faXypentzl; én5°8ipﬂs'ﬂ)]r§b?/‘1¥¥]c%¥oh ?W%g?‘%ﬂ?{ a?r?‘ﬁBYl‘Nghnol .

propyl -cycl ohqp@d:p.l:enylam.m, Batampoppbyhise, (tyshotengy)andne pnyl am no,
\-1sobr oby! - qyehepaeyic §pjny$%£s§¥1 Do 50REPPYh1nSY hERENY) FERL XM NO

N-i sopropyl - ropi on
N- n- but yl - cycI 1‘16%? P « whhom@rb@lyﬂmwm aget yl am no,

ﬁn ggt %" I 3C( C(b’lﬁél W&b%g%ﬁjimml & &ero oxycarb%n%}]%z)%nlag ce??/tl:g?nnﬁg
i sobu
N—|sobut¥I 3y'i€§§?% PRI ﬁ¥0ﬁ$%5?¢%ﬁ¥}ﬁp°$¥# ylnc ¥Bﬁ%§yl
carbonylamlunsulphgnmlqmlnqp:r¢mgy¢panegmhpmonylahnno, n-butane--I

tyl-3 Qﬂfé Qﬁ‘ff Y, nyl am no,
&?E-Kexyl(gzglo e ﬂ+ﬂgety*8gy Rﬁ% Réﬁugéﬁgéy%sﬁf ohe§y+§§%§%|onylan1no,

pht hal i mi no, PRy @M%h@}|h¢m@ﬁm5d@,dbaeza@asulph@nglamxdo, 4-

g rrez ony ﬁht h@imﬁ&?senﬂeﬁ@@m hé&?ﬁ&;?(, 44%&18%&2?!{%@%&@%&&&81&8
OoX OFT'D al | ne

7- gt hox§ 4, 4 R enﬁ%%%‘h}&é???ﬁ‘h%g 6t 7ogFR¥iPengenesu phenapido,

honopht hal i mi no-métﬁoﬁyﬁeneéneﬂyﬁpmhahﬂid:m p@enymebuﬂﬁeﬁmmbnmno
o oxos c01 ndolHai80, 2 inghy AOShe HESIHRLAPTARERL T Soobenyi prppans 3 .

t et r ahydr opht e 1pheny laméde; mmlythhbmhwyb-sulphonamdo,
naphthalen-2-yl-sulphonylamido, cyclopentylcarbonyl-

amido, cyclohexylcarbonylamido, cycloheptylcarbonyl-
amido, phenylacetylamido, 3-phenylpropionylamido,
cyclopentylacetylamido,_3—cyclopentylpropionylamido,”
cyclohexylacetylamido, 3-cyclohexylpropionylamido,
cycloheptylacetylamido, 3-cycloheptylpropionylamido, N-
methyl-formylamino, N-methyl-acetylamino, N-methyl-
propionylamino, N-methyl-butanoylamino, N-methyl-
isobutanoylamino, N-methyl-pentanoylamino, N-methyl-3-
methyl-butanoylamino, N-methyl-hexanoylamino, N-methyl-
methoxycarbonylamino, N-methyl-ethoxycarbonylamino, N-
methyl-n-propoxycarbonylamino, N-methyl-isopropoxy-
carbonylamino, N-methyl-methanesulphonylamino, N-methyl-
ethanesulphonylamino, N-methyl-n-propanesulphonylamino,
N—metpyl—isopropanesulphonylamino, N-methyl-n-~-butane-
sulphohylamino, N-methyl-n-pentanesulphonylamino, N-
methyl-n~-hexanesulphonylamino, N-methyl-benzamido, N-
methyl-benzenesulphonylamido, N-methyl-4-fluorobenzene-~

This is the replacemsnt sheet
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pht hal i m no, 4,5-di nethyl -1-o0xo-isoindolin-2-yl, 3,4-

di net hoxy- pht hal i m no, 4, 5-di net hoxy-1, 2, 3,6- tetrahydrophthali m no,
4, 5-di net hoxy- hexahydro phthal i m no, 4,5-di nethoxy-1-o0xo0-isoi ndolin-2-yl,
2- car boxyphenyl net hyl am no, 2-car boxyphSubstittegheete- 145¢ntapibari 298
pyrrolidino, 2-methylpyrrolidino, 3- ethyﬂ@yrrolidino

3-'i sopropyl pyrralidino, peridino,. 3- nethyl pi peridino,

4- nethylplpemﬁﬂ¥ﬂp°nﬁ%&ﬁ? [ﬂﬁ?%ﬂ*ﬂﬁ 9h¥€ shzenepRiPAPRamido, N-
hexanet hyl eneinmétttoy 1 -84 +isit dwyd bemertrdi Iph enem a6 P, N-methyl 4-

4- met hyi hexa anet _
4-i sopr opyl h%%ﬁ?ene%sgxp@@#&gt h%lggk Eﬂdﬂ gthoxybenzene

3, 4-di et hyl - rgnlmmrmmoa Is-m%#hﬁmetpypmmamsulphonylamdo, N-

- di met hyl - gideky IuiEgPéhf&ethanesulphony1am1do, N-methyl-3- - 13 -
met hyl - pi peri di no dimet h hexapnet hyl enei m no,

3,4
di

3, 4- di met hyl - RBGHELPES RARATH HRRonY Lam Ge hyreefyhndephthatenraoyl-
gg di net hyl - mmmﬁa{ﬂnm; NR-Afle t1dy B-n£bH EAR1 8N+ 2Re1 PYGLPhbHY 18mido,
p
pent a
4, 4-

2 LA AT At Y, TR dondos-

, pentanetrnaaxhpmw¥nmldbruﬂ‘mgﬁhylf¢y@mehhvtrheahhaayiamyﬁemeNﬁino
3, 3- t th » a byl ene-
pent ame MJ. hﬁﬁﬁ’iﬁexa 40, d-fetryl @E{aﬂthﬁgrégiéwﬁ y

i mno, 4,4-penta enelnlno - 0X0- % I NO
2- oxo- pi per i didbi %Ad&dmﬁﬁa¥&ﬁ§¥54QﬂﬁpﬁY%%ce bpR#Adul Namethyl-3-
but anesul t am leyd1opentpIEtoh ﬂamﬂ&o, N-methyl-cyclohexylacetyl-

endo- bi cycl o[ 2, 2. box lic acid.l
net hyl - 5- norb&?ﬁﬂ%% g&émﬁfkg}B X@Y?%&% ?ﬁ?ﬂb°nylamlg°' N-methyl-
3, 6- endooxo- 1.dyéndheptykagekxmﬂmtdb;rN*metﬁyheBboyokoheptylproplonyl-

endo- 2, 3-di Car@:ﬁ’ﬁt ar|-ran&‘r:1gyiﬂf%?mp%ntﬂi%l ngth§1§acet¥1am1no, N-

tetranethylen anet hyl ene-~ gl utar
2, 2-di net hyl - I TRFeRionyIanine . Nrethyinbwbanaylamines hifreghyidari ni no,

3-ethyl - 9|Ut5156bﬁthn6yﬁiﬂﬂ$oﬁ NTFEH&% éﬁ?éhaymamlﬁoﬁ N-ethyl-3-

>0l pr opyieEr tpRFRRS L gh{Rde dretny 3-BeendyiRbing: cMseshar ami no.

3, 3- pentanethymetkexntmrhonmiamun& ZNdethyMyétgbuYaanbbnylaﬁinbLhym—

I e

2, 4- di et hyl - wwm@ﬁlmm& Mthbrmyhageau&phﬁnﬁbammpeu N¥-g&hy 1ami do,

”H|9|C ethanesulphonylamino, N-ethyl-n-propanesulphonylamino,
N-ethyl-isopropanesulphonylamino, N-ethyl-n-~ ”
butanesulphonylamino, N-ethyl-n-pentanesulphonylamino,
N-ethyl-n-hexanesulphonylamino, N-ethyl-benzamido, N-
ethyl-benzenesulphonylamido, N-ethyl-4-fluorobenzene-
sulphonamido, N-ethyl-4-chlorobenzenesulphonamido, N-
ethyl-4-bromobenzenesulphonamido, N-ethyl-4-
methylbenzenesulphonamido, N-ethyl-4-
methoxybenzenesulphonamido, N-ethyl-
phenylmethanesulphonylamido, N-ethyl-2-
phenylethanesulphonylamido, N-ethyl-3-phenylpropane-
sulphonylamido, N-ethyl-naphthalen-1-yl-sulphonamido, N-
ethyl-naphthalen-2-yl-sulphonylamido, N-ethyl-
cyclopentylcarboriylamido, N-ethyl-cyclohexylcarbonyl-
amido, N-ethyl-cycloheptylcarbonylamido, N-ethyl-
phenylacetylamido, N-ethyl-3-phenyl-propionylamido, N-

Trig is e replacament sheet
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acid imdo, 2-nmethyl-maleic acid am do, 3-nethyl-maleic acid am do,
2-methyl -mal eic acid imdo, 2-phenyl-maleic acid am do, 3-phenyl-maleic
acid am do, 2-phenyl-naleic acid imdo, 2,3-dinethyl-maleic acid am do,
3-met hyl - 2- phenyl -mal ei ¢ acid ami do, 2-Bebstutasheenyl 4nderiemnbari 19981 do,
2- met hyl - 3- phenyl mal eic acid imdo, 2,3- di phenyl mal ei ¢ acid am do,

2, 3- di phenyl 2- | -yl

pi per: (FZ)II ﬁ?yz yl, p| per |‘§' rﬁ?léyé‘{ﬂ%ﬁ&eél d&l - i r:p %ﬁge%? g

- 14 - quinol moyﬁﬂnywm'nahqﬁm CY?WMQ%@-%ld%yrq“dﬁhnlyl

411 rre}] hyl : m dgzal-c&qnlqhe&ymiﬂbﬂidﬁﬁﬂ@id dc51| W—LettilyIF%y*B’idﬁéﬁ@%Péc%tyiv .
n- hexyl i m da ex azo enz azo , 1-

benzyl i ?/n dazol %qu% V! _fjta}yr%e[]“nﬁ #n ]lf—"iﬁl ‘?E“QP Cx%‘t [%/ R TRERR%T = 5-yI |

1--n- pentyl - 2- rrmyllamduz,oINﬂr-gnqpmﬂwy;dmﬂaamtm—pmm-el -5-yl,

1-n- but yi - 2- Ayl N

1- Ben;y%/- 2- et Ayl - m a%’ﬁ o_ Wri%rwl%&tgn%éﬁ/iné }fiaﬁoé:%yi

benzi m dazol - J;ﬁ° butapaya n!?é??zn rﬂmcpaelwenqartqmmm nftezRropyY it

1-n- propyl benZl(@-d@ﬂiyl-&:wdano&l)Sdm{wy' e:?aﬂéylémiho, N-
but yl benzi m daza| - o\iy | soﬁ_ ] benzi m dazo - 2-yl
n- pent yl benzi ni*¥5F8i ly'l i SARELRY ?ciﬁtylamlno, N-

1- cyc: opr opy: bbammpieiz—@r—dp:;dny]]amnym:} Msl;dﬂmpymbiﬂzaheﬁlaﬂlmo, N-
1- t

Loyl opent Y bt Banl cocbblandy 6L RLEY | DESRL RSk dadyr dBTAS!
acet am do- benzi WQPXMG@Q@WbMYﬂmmOQ -Nrtisopropyl-

5- met hoxy- benz indxéacy radritlo, it-ﬁﬁilﬁi%?imf@ Y L Alo 2 Win-but

1- met hyl - 5- net hoxy- henz.i mdazol 5-di'net hy] - benzi md%lzol 2-y|,

1, 6- di net hyl -b Q. Nym-hi “‘%!1 WHRRISNY i dhFyTRULY S
5, 6- di met hyl - bémz:anqidanl-rm )N-n%bnﬁtﬁ-tismﬁ@rhoibmﬁmﬂmm-ﬂu Yyl-

o- ohl or o 1- mot B e tine SR AP LIS e T BIL P dadno, w-n-

met hyl - benzi ni Mlﬁ%ﬁanwlﬁmwlmmmmmummylt;:-:.sobutyl-
5-di et hyl am n%‘claﬁil%nﬁﬁnm-@ém%yf-sﬂ o dlﬁrﬁﬁ]amlno, N-isobutyl-

di met hoxy- 1- ne | “benzi nj dazol oxy- 1-

et hyl - benzi m d&¥%anexkaning, Nyis '-Pn's’lt'iﬂy}s ’?ﬁlﬂ’aaz‘bl-n°:2 Yrisobutyl-
6-.f | uor o- 1- et ipentzerwn dntdarm) -»ﬂ-nApeﬁtyl-rféxfmaﬁmwylNheqzeﬁtﬁazol 2-yl,

5-trifluoronet f
%ert&nzélm%rg%z OI‘{D eipzﬁépxt?f-prop%/onylamlno, N-n-pentyl-

4- cyano- 1- net h
butanoylamino, N-n-pentyl-isobutanoylamino, N-n-pentyl-

pentanoylamino, N-(l-methyl-butyl)-formylamino, N-(1-
methyl-butyl)-acetylamino, N-(i-methyl-butyl)-
propionylamino, N-(l-methyl-butyl)-butanoylamino, N-(1-
methyl-butyl)-isobutanoylamino, N-({l-methyl-butyl)-
pentanoylamino, N-(2-methyl-butyl)-~formylamino, N-(2-
methyl-butyl)-acetylamino, N-(2-methyl-butyl)-
propionylamino, N-(2-methyl-butyl)-butanoylamino, N-(2-
methyl-butyl)-isobutanoylamino, N-(2-methyl-butyl)-
pentanoylamino, N-(3-methy1—but91)-formylamino, N-(3-
methyl-butyl)-acetylamino, N-(3-methyl-butyl)-
propionylamino, N-(3-methyl-butyl)-butanoylamino, N-(3-
methyl-butyl)-isobutanoylamino, N-(3-methyl-butyl)-

' pentanoylamino, N-n-hexyl-formylamino, N-n-hexyl-
acetylamino, N-n-hexyl-propionylamino, N-n-hexyl-
butanoylamino, N-n-hexyl-isobutanoylamino, N-n-hexyl-

Fog ic s rgplscamen sheet
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2-yl, 5-carboxy- 1-net hyl - benzi m dazol -2-yl, 5-

am nocar bonyl - benzi m dazol - 2-yl, 5-am nocar bonyl -

nmet hyl - benzi m dazol - 2-yl, 5- dlnethylan1nosulphon I-1-

met hyl - benzi mi dazol - 2-yl, 5- nethoxycarboﬁybsquﬁéﬁﬁﬁﬁt'14-Sepﬂﬂnber1998
- 15 - benzinidazol 2-yl, 5- nethylan1ndta¥%dhyl 1- nethyl

benzi m dazol - 5- dlneth nocarbo t hyl nZ| 1 dazol - 2-yl,
4,6-difluoro-1P é@F ﬁ# ﬁi&rP§° CYCIm% f&lcar ohylamine, N-n-
5-acetyl - 1- netbrbpwénpwnﬂdhaaylacpkylﬁmﬁnm hwdm&propyl 3-

1- net hyl ben2|

5- nethyl-|n1dazo?%az a]yﬂppgbﬁ?%%§QL%%% ?Qcﬁgéo[l 2-a] -pyridin-2-yl,
7- met hyl -i mi dag¥F damipo, @‘mﬁﬂﬁﬂaﬁﬂﬁﬁkuo[l 2-a] pyridin-2-yl
5, 7- di met hyl - bvcdah@bcylaca aindind, 2mdls l%<5}'%\1'o‘hexyl)

I m dazo[ 1, 2- a] pyridin-
6- br ono- i mi daz 5 ?l?ngﬁﬁéFPQVnﬁgnyﬁuty éﬂﬁ exf% ony amln°' N-n-
5,6, 7, 8- tetrahpdmglhww@anhbkyaaahmyﬂHM1n02 ¥-n-butyl-3-(cyclohexyl) -

jm dazol . 5 by RYPERPEEor Red RO s

1-n- hexyl - |n1é& ‘SV&}PPG#NlECFKylﬁm@W@hoﬁ%@ﬁﬂhﬂtyl-3-

i m dazo[ 4, 5-b] g bhe&ym) rb bqhﬂﬁykrl cﬂ@ﬂa - 2-yl,
4-nethy|-|n1dazo % r|d| % I-|n1 azo b]pyrldln 2. yl,
1, 4- di net hyl - "8] pﬁ‘r Pa ﬁ'nﬁy}rcyf N-iy) -

Pyrgdinii-gl,]Pﬂnﬁaiﬁp$(5¥¢ﬂpheuﬂﬂ0p?dﬂlonynmmﬂmd N—n-hexyl- |

I MmAaazo C - a I |

M dazols. o ¢ Bychdhtd kb ARHy, | B4R g o dididyl ikt~

1-cycl ohexyl - i Am&aL0[ ?‘@Wﬂrérﬁthamm@m[monyﬂ]amm,azol 6-yl ,

3- nEthy|'|”‘daﬁﬁkgailﬁhhblaéaheﬁhﬁ&g-%htﬂggqﬂl %QE% tﬁh%@LaZO| 6-yl,
yl -i'm dazo[ 2

e B B R ha oLy BRSO im0,

2, 3dtet{ingth{hemedumethyd[ﬁphobhthhaiﬁxgﬁ-yWrmethoxy—homophtha11m1no,
i m dazo c] pyLi _ pyr azi.n-

i m dazo[ 1, 2-b] o azi %“%"y h&%pg%%‘ hg‘né% rln&trl\moxy ﬁ 4‘&%‘\%191

i m dazo[ 4, 5- b]gymgphﬁhal}mlnpnl&aZcﬁ4m@tﬁpmwh4d&admm9§ﬁyl-

i m dazo[ 4, 5- d] p¥opR%h lqMod 3z
5-net hyl -i m dagol i %1&mihb lgb P ?L?%F%?l-ln15§§m%¥§ml§f ‘4- di on- 3-yl ,

5-n- propyl -i ggqpbghg 03 ﬁls qgg%gﬂrophthallmlno, trans-
hexahydrophthalimino, 1-oxo-isoindolin-2-yl, 3,4~

dimethyl-phthalimino, 4,5-dimethyl-1,2,3,6-
tetrahydrophthalimino, 4,5-dimethyl-hexahydro
phthalimino, 4,5-dimethyl-i1-oxo-isoindolin-2-yl, 3,4-
dimethoxy-phthalimino, 4,5-dimethoxy-1,2,3,6-
tetrahydrophthalimino, 4,5-dimethoxy-hexahydro
phthalimino, 4,5-dimethoxy~1-oxo-isoindolin-2-yl, 2=
carboxyphenylmethylamino, 2-carboxyphenylmethylene-
carbonylamino, pyrrolidino, 2-methylpyrrolidino, 3-
ethylpyrrolidino, 3-isopropylpyrrolidino, piperidino, 3-
methylpiperidino, 4-methylpiperidino, 4-ethylpiperidino,
4-isopropylpiperidino, hexamethyleneimino, 3-methyl-
hexamethyleneimino, 4-~methylhexamethyleneimino, 3-
ethylhexamethyleneimino, 4-isopropylhexamethyleneimino,
3,3-dimethyl-pyrrolidino, 3,4-dimethyl-pyrrolidino, 3,3-
dimethyl-piperidino, 3,4-dimethyl-piperidino, 4,4-
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I m dazol i di n-2, 4-di on-3-yl, 5-(2-phenylethyl)-

- 16 - imdazolidin-2,4-dion-3-yl, 5-(3-phenyl propyl)- _
i m dazolidin-2,4-dion-3-yl, 5 5-tetranethylene- imdazolidin-2,4-dion-3-yl,
5, 5- pent anet hyl ene- i mi dazol i di n-2, 4- di oBuBsijtute Sheehed dnBepteinatyar- 1998
I m dazolidin-2,4-dion-3-yl, 1-methyl-imdazolidin-2,4- dion-3-yl,
1-benzyl -i m dazol i n- 2, 4-di on-3-yl, 4,5 1:Bh'ydro 2H pyri dazi n- 3-on- 6-yl,

- hyd 2H dazi n- 3- on- 6-
g-reTFLCIyl 445?&dI rozﬂlpﬁg‘y“ il?)n 3.3 gﬁa@.ﬁﬂ‘yl—hexamethylenelm:mo,
2-n-propyl - 4354dahwt@yaHhakhméuwe3reqm@mxl 4, 4—d1methyl—

2-1sopropyl | dgzi )L%’f
benzyl - 4, 5- dﬁﬁi %l%y%;t&gfan § y} ¥amethyleneimino,
phenyl et hyl ) 34 35'1'-@‘11\‘-33@6&11 amolh@-l@w 6-3yi3~pentamethylene~

phenyl propyl } #rm&m 032&-%Ft'x%§:€'tﬁy§e9ié-§a)ﬂerﬁnno 3,3-

nmet hyl -4, 5-di ro yri dazi n- 3-qn- 6-yl, thyl -4

di hydr o- 2H pPﬁ‘&éﬁ eGPQ-IPerA-dA-nd’i nét,MteA:rg.methylene-

di hydr o- 2H pplipé&"a’.ldin'dr 0, %-ﬂentim’éﬂﬂl Teine piperidino, 3,3-

di hydr o- 2H pyr.i

di hgdr o- 2H—B Fi g:%e%hgrlgﬁx% r%lx'am?‘tix g‘lef?&“ﬂénoél % 3-pentamethylene-
di hydr o- 2H phexamethylepeidiyo, 3, 3~tietramethylene-hexamethylene-

di hydro- 2H pygjidRzi o, 3-nfallet &, , 2-oxo-
di hydro-2H p}ﬁdlldam % '?,’%_“ _a)i{e h%’]én% the; o yyl%r%uuno oxo

di hydro-2Hp F&'é’ﬂ-l‘ﬁuﬁ‘%n 25°9q0-pzp§rg.dtmqyetZ}-ryqxozrl@xamethylenelmn.no,
di hydr o- 2H pytriopatiesud-tam—G~ yll,, BdtReistha tafr-3~8/1- Gpdntanesultam-l—

oot oyt pYir e ehas-Hidvaora” e%&%iﬂ‘r’f‘ezéyé S filaFodiic poia
2- benzyl - pyr dadnion- M@Y@'ﬁl—noszZHMIma)ﬂqwmldaZlacﬁ ciming) ,
e PTeTY | hagR ehadRilo- 433, Sk iﬁf e i doﬂ?ﬂ“g*bfb%&”' >
2, 4- é. rrg%/hyl e&ﬁq-aaﬁ-ﬁlga&#%wm 2 urgmﬂ glpgﬁqmnpe BByl
2, 4h5l trimet WtﬂﬁéwqmemégqnfﬁrMmoqmmgG@d@ﬁwdl cAiyi®ene-

t m.,nogar,non alnm n
nl\l-erre%/hslmanmoﬁ?&g&%?ﬁ%rgn tzhfr?ﬂ\’%& (931 lé}ﬂ'ngxcé‘}%‘%}mj met hyl ani no,

N- d|nethylamﬂm&@mﬂmmmp.-@bﬁﬁdmmethyﬂﬁgmutaﬁqmnnuJuﬁ-ethyl-

car bonyl - i sopQREARINS ?ﬁL@ﬂﬁ3@H§¥ﬁﬂfﬂﬁgﬁﬁmfho}“i“yla”‘no

N- et hyl am ndécar.bony I-et Iam
cyclopentane icarbonylimino, 2 4-d1methyl-g1utar1m1no,
2,4~-di-n-propyl-glutarimino, glutaramino, 3,3-
tetramethylene-glutaramino, 3,3-pentamethylene-
glutaramino, 2,2-dimethyl-glutaramino, 3-methyl-
glutaramino, 3,3-dimethyl-glutaramino, 3-ethyl-
glutaramino, 3-ethyl-3-methyl-glutaramino, 1,3-
cyclopentanedicarbonylamino, 2,4-diﬁethyl-glutaramino,
2,4-di-n-propyl-glutaramino, maleic acid amido, maleic
acid imido, 2-methyl-maleic acid amido, 3-methyl-maleic
acid amido, 2-methyl-maleic acid imido, 2-phenyl-maleic
acid amido, 3-phenyl-maleic acid amido, 2-phenyl-maleic
acid imido, 2,3-dimethyl-maleic acid amido, 3-methyl-2-
phenyl-maleic acid amido, 2-methyl¥3—phenyl—maleic acid
amido, 2-methyl-3-phenyl-maleic acid imido, 2,3-
diphenyl-maleic acid amido, 2,3-diphenyl-maleic acid
amido, pyrrolidin-2-yl, pyrrolidin~2-on-5-yl, piperidin-
2-yl, piperidin-2-on-1-yl, piperidin-2-on-6-yl,
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- 17 - et hyl am nocar bonyl - n-pentyl am no, N-nethyl am no-

car bonyl - n- hexyl am no, N net hyl am nocar bonyl - n- octyLan1Po,

N- met hyl am nocar bonyl - cycl ohexyl am no, et hyl am nocar bonyl ami no,

N- et hyl ami nocar bonyl - net hyl am no, N-et hypugatitdeahisehy| T4 Eaptemben] 288

et hyl am nocar bonyl - n- hexyl am no, N-et hyl ami ocarbonylhn- hept yl am no,

N-et hyl am nocagboryl 1axsLonexyLag,qn "e'E”l. am; B8GAE AT na%0q,

N—(diethylaniﬁ%carbphyl)-9nét%y?§%?n8}§h- d%gfhyﬁaﬁlﬁocar oqyﬁﬁ'_

-ethyl anino, NPYYHAERAT % nbeBebbr)inidagadyPatitno L -Nethyddmidasodo4 -

car bonyl ) - n- hexy]) am‘-ﬂethyluﬂiﬁh_hmam-wlqanbapmla)cym%meah%afhﬂ?a,_ 1-n-

| sopropyl am n rbhonvl am no, _N-i sopr - .am.noca nyl,- met hyl'am no,

n-butylaninoc§%%§£§f§ﬁ§ﬁ8?9hé Yh!bgtggéﬁyﬁéEéaﬂﬁﬂgrﬁ-&éﬁhﬁranlno,

N—(n-butylaniH@encﬁlbuh9a;oétﬁyy&nimoz-ﬂﬁ@a;hyﬂ?héﬁano&anbgﬂyI)72-

| sopropyl am nog i b €Ry PuhyE2gbRA6ALRONY L Y- BoRULY L 3001 —inidazol-4~

N-(n-butylaniﬁ%%arﬁ%%yl -n-E%xy?ag?ho,.kk ﬁ-bgpy?anlgoy imldazo

car bonyl ) - cycl BhexyTBPRBLY k- gumethybuipifazad-Boryds bdmp-pustilnd -

N-Egi'En'BUtY:ﬁeﬂmiﬂgﬂﬂngB&h)4- hEP!Lﬁubﬂﬁyl-z-methyl—imidazol-s-yl,

N-(di - (n-butyl)-am nogarbon -e am no,

N- (di - (n- but yl T‘Bﬁﬁ‘%ia#B’Bﬁgi‘;ﬂﬁmxﬁﬁaﬂn‘f’ia}’lw ¢apepsyl-2-methyl-

butyl)-aninocaimmdgz¢lﬁ§hglylhehnmmiahébipennyamkmeﬁhrlbgnzimidazol-

car bonyl ) - net hylaqm ng, txbgaLgecarponyl) - nQ.. . _

N—(n-hexylanin%c ?%o%yf -%?ﬁ§§§%¥%§?E§? ?e§§ra%1Ho§%P§X§§F8ﬁFﬁé?az°1

n- hept yl ani nockTHbny} akeéABroRylbengliaitlagodrBolyl ad-no,

N‘E“‘EGXY:aW?ﬂQ@QfEB@H#ideaQH%¥Fa§1Dol-ﬁfobutylbenzimidazol—z-yl, 1-

N- (n- hexyl am nocar bon - Nz pe nm_no _ - o

(n- hexyl am noc3r %ﬁ§¥¥£%9ﬁé§§33%9i6?'xg(n;ﬁéi9?§¥936921m1§3201 2-yl,

car bonyl ) - cycl vhexglapropyledbefinihtdgkplag-gaganbonyl - am no,

N- (di - (n- hexyl Joa{ 2 Lgni,no, . N- o s -

L hoxyl ) - me S FERBEPIBRRK LI AR B ITTE 1 eush amensY barasnyfanehs.

N-cycl ohexyl am? Tistar boRyrlebexylbenndpidazol-2-yl, S5-nitro-

CYC|0hexy|an1'E@ﬁéﬁﬁﬁd&z@lhiLﬁﬂln?-aﬂﬁﬁXQBQEEEM'ﬂgheflz-yﬂ 5-

car bonyl - n- but yl np h$0ﬁcLohexylan1nocar onyl - i sobut yI"dni no,

N—cyclohexylaﬁ%ﬁ%@%?ﬁ%ﬂ? ehzierdpratraoyl, S-methyl-benzimidazol-2-yl,

N-cycl ohexyl ans roethioeyybenzinifiiasslror-yl, s-ethoxy-benzimidazol-2-y1,

?yigoPexy'a”‘ﬂﬂﬁﬂé€ﬂ§¥l39¥8L88§§¥LéH%Eﬁid&ESE39¥§i, 1,5-dimethyl-
benzimidazol-2-yl, 1,6~dimethyl-benzimidazol-2-yl, 1,4-
dimethyl-benzimidazol-2-yl, 5,6-dimethyl-benzimidazol-2-
vl, 1,5,6~trimethyl-benzimidazol-2-yl, 5-chloro-
benzimidazol-2-yl, 5-chloro-l-methyl-benzimidazol-2-yl,
6-chloro-l-methyl-benzimidazol-2-yl, 5,6~dichloro-1-~
methyl-benzimidazol-2-yl, S-dimethylamino-~benzimidazol-
2-yl, S5-dimethylamino-l-ethyl-benzimidazol-2-yl, 5,6~
dimethoxy—l-methyl-bggzimidazol-z—yl, S,6-dimethoxy-1-~
ethyl-benzimidazol-2-yl, S5-fluoro-l-methyl-benzimidazol-
2-yl, 6-fluoro-li-methyl-benzimidazol-2-yl, 5-
trifluoromethyl-benzimidazol~-2-yl, 5-trifluoromethyl-1-
methyl-benzimidazol-2-yl, 4-cyano-l-methyl-benzimidazol-
2-yl, S-carboxy-l-methyl-benzimidazol-2-yl, 5-
aminocarbonyl-benzimidazol-2-yl, S-aminocarbonyl-1-
methyl-benzimidazol-2~yl, S-dimethylaminosulphonyl-1-
methyl-benzimidazol-2-yl, 5-methoxycarbonyl-i-methyl-
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cycl ohexyl am nocar bonyl ) - net hyl am no, N-(propyl -

cycl ohexyl am nocar bonyl ) - net hyl am no, N (n-butyl -

cycl ohexyl am nocar bonyl ) - net hyl am no, al |yl am nocar bonyl am no,

benzyl am nocar bonyl ami no, N- benzyl am noSabbtitute-sheebuthd September 1998
phenyl am nocar bonyl - am no, pyrrolidinocarbonyl am no, pyrrolidinocarbonyl -
met hyl am no, piperidi nocarbonyl am no, hexaret hyl ene- i m nocarbonyl am no,
nmor phol i nocar bonyl am no, 3,4,5, 6- tetrahydro-2-pyrimdon-1-yl,

3-net hyl - 3, 4, befizimdtazblarey?2; p$Fmetﬂymaﬁinbca%behnyiQmétﬁya—tetrahydro-

2-pyrim don- 1"%“?@“?&‘% 94553, 452 babehLAUNISc2rBY) Th QB -

3-n-butyl -3, 4bsnslméfi|a&n}dﬂo¥21 ﬁyﬁrﬁiﬁémmyu—methyl—benz1m1dazol—2-

g hsggﬁEY: 3, glz @-?%%EZE¥dLﬁe@hyD¥ﬁéﬂbQﬁ@d&zﬁ?—z-yl 5,6—-dihydroxy-
y -
3-n- hexyl - 3, 415m8gpg &ﬁ?éﬁ ?azﬁgr?ny oan19P3°[1 2-a]pyridin-2-yl,

3-cycl opent y| 53méthyd-ietidabp@ro22a]pyrididea—ylyl 6-methyl-

3-cycl ohexyl et,raky Ry dgn - o
3- cycIoheptylggiggggéafgtgj ggglaﬁn 4 ?E] 3 m£f¥§F imidazo(1,2-a]
3-benzyl - 3, 4, PYGlﬂéPr@hyénoBstFthréBhdazoﬁﬂ 2-a)pyridin-2-y1l, 5,7-

3,4,5,6- tetrahxﬁ@& 1@&1@&&b¥l¢Qna%pyk1d§naﬁtgil 6-aminocarbonyl-
, 6- tetrah dro

2,6 tetra ?%%:% 8§PVFF86H' &h §'ﬁ£ﬂPGBmeldaz°fl 2-al-
5,6-tetrapydndlﬁenHylpyEkbrdmo-imyaaza{uscpaqpybidln-z-yl,

£ 8Ly S b 2 a2,

nyl et hyl ) - 3m4d9384ﬂe?réﬂ?NrémzélHTZpyiunﬁd@nd&mykhwﬂ‘

3- (3- phenyl pr Qﬂl‘ibhz%[‘i; ipaqbg&-&ﬁhaihazzym mmla%qqnsl-bm&r%%mz-and
Y e 8 0080 2 e B e Ao 2o Bt 1

2- met hyl - butyhmxaaaaihyE—bqpyk;ddpebeyaopikpycaabqbpyak cyclopentyl
T oo Lkt BIANARRCY L5 T A2
gr oup. pyridin-2-yl, 4-methyl-1m1dazo[ggSrb]pwgudameﬂ-aanp&hnds
according to me®ny1wamiiaazoas5udspyPIaenagsyaf, 1ouldigdthyl-
imidazo([4,5-b]pyridin-2-yl, 1,6-dimethyl-imidazo[4,5-b]-
pyridin-2-yl, imidazo[4,5-c]pyridin-2-yl, 1l-methyl-
imidazo[4,5-c]pyridin-2-yl, 1-n-hexyl-imidazc[4,5-c]-
pyridin-2-yl, l-cyclopropyl-imidazo[4,5-c]pyridin-2-y1,
l-cyclohexyl-imidazo[4,5-c]pyridin-2-yl, imidazo[2,1-b]-
thiazol-6-yl, 3-methyl-imidazo(2,1-bjthiazol-6-yl, 2-
phenyl-imidazo([2,1-b]thiazol-6~yl, 3-phenyl-
imidazo[2,1-b]thiazol~6-yl, 2,3-dimethyl-imidazo[2,1-b]-
thiazol-6-yl, 2,3-trimethylene~imidazo[2,1-b]thiazol-6-
Yl, 2,3-tetramethylene-imidazo[2,1-b]jthiazol-6-yl,
imidazo(1,2-c]pyrinidin-2-yl, imidazo[1l,2-alpyrazin-2-
yl, imidazo(1,2-b]pyridazin-2-yl, imidazo[4,S5-c]pyridin-
2-yl, purin-8-yl, imidazo(4,5-b]pyrazin-2-yl,
imidazo(4,5-c]pyridazin-2~yl, imidazo[4,5~d]pyridazin-2-
yl, imidazolidin-2,4-dion-3-yl, S5-methyl-imidazolidin-
2,4-dion-3~-yl, S-ethyl-imidazolidin-2,4-dion-3-yl, 5-n-
propyl-imidazolidin-2,4-dion-3-yl, 5-benzyl-
imidazolidin-2,4-dion~3-yl, 5-(2-phenylethyl)-

4
4
4,
4
4
e
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wherein Rlerr] in the 4-position represents a fluorine, chlorine or
brom ne atom a (err]-al kyl group, or a cycloalkyl fl uor onet hyl ,

di fluoronethyl or trifluoronethyl group, and Rlerr] represents a

C[err]-al koxy group substituted in the 35Ubﬁun5¢Sbﬁsbsﬂfhﬁﬁpﬁvn@ﬂ'1993

I m dazol yl group, or Rerr] represents a Cf rej- alkoxy group substituted in

the 2-, 3-, LY,

tetrahydroben2|n1 zd?fﬁaiﬂ dfb#gp ?gﬁfng$ %ﬁ%Y%Bfogﬁéply substituted
at the nitrogeni®idasg 1@#mj%w¢1dk9mwﬂ—x#ou®¢Smh@teamethﬁlaoyf group is a
( err] - al kanoy! i dudol Ba k-5 [ 4 LB X )péﬁﬁ%%btﬁylene—

E:[err]ht ﬁl Ikyl sul)fho% P’vﬁﬁ’e‘?e?rﬁ éqg%gnesul o&y$¥glgggﬁyhapgmpht hal i m no or
onop alimn no group nmay
be rgplacgd by Emrﬁiiqdfﬂmnfﬂﬁnﬁdfﬁﬁ#jkf&ﬂfw4ﬁﬁfhyIhﬁmb@ﬂﬁﬁhibﬂh#ﬁ%mo group
may be substit e or - ere

al kyl enei m no '(.){% 5’7 r?&]engl n% degzoﬁf'in%ﬁy JS?J% ? YSt e% y one or
two al kyl group%lkydEBF%ﬁTnﬂnkﬂﬁﬂiq#1HQMTﬁ-¥ﬁHn2nm¢h@?bﬁe groibydnbezBin a

net hyl ene gr ouppyeYd DL hePplaresl Py 2 5“dfﬂ%@@895ﬁ 9%993a21n—3-

glutaric acid im oup wherein the n- pro y1ene
per fl uori nat ed,® 1'bré)rgil '%MQX%TMWW& TzI’EV\BY’él-‘E?Fl@r@)U%“ éryby a

tetranethylene.Zﬁlﬁnﬂtdﬁyﬂ*nd5¥&nnydtwh2H-pyr1daz1n—3-on-6- 1, 2- -

ot o e AR B ol Gn b L o o
phenylethyl) -4, S-dlhydro-ZH-pyrlda21n-3—on- -yl, 2-(3-
phenylpropyl)-4,5-dihydro-2H~pyridazin-3-on-6-yl, 4-
methyl-4,5~dihydro-2H-pyridazin-3~on-6-yl, 5-methyl-4,5-
dihydro-2H-pyridazin-3-on-6-yl, 4,4-dimethyl-4,5-
dihydro-2H-pyridazin-3-on-6-yl, 5,5-dimethyl-4,5-
dihydro-2H-pyridazin-3-on-6-yl, 4,5-dimethyl-4,5-
dihydro-2H-pyridazin-3-on-6-yl, 2,4-dimethyl-4,5-
dihydro-2H-pyridazin-3-on-6-yl, 2,5-dimethyl-4,5-
dihydro-2H-pyridazin-3-on-6-yl, 2,4,5-trimethyl-4,5-
dihydro-2H-pyridazin-3-on-6-y1, 2,4,4-trimethyl-4,5—
dihydro-2H-pyridazin-3-on-6-yl, 2,5,5-trimethyl-4,5-
dihydro-2H-pyridazin-3-on-6-yl, 2H-pyridazin-3-on-6-yl,
2-methyl-pyridazin-3-on-6-yl, 2-ethyl-pyridazin-3-on-6-
¥l, 2-n-propyl-pyridazin-3-on-6-yl, 2-isopropyl-
pyridazin-3-on-6-yl, 2-benzyl-pyridazin-3-on-6-y1, 2-(2-
phenylethyl)-pyridazin-3-on-6-yl, 2-(3-phenylpropyl)-
pyridazin-3-on-6-yl, 4-methyl-pyridazin-3-on-6-yl, 5-
methyl-pyridazin-3~-on~-6-yl, 4,5-dimethyl-pyridazin-3-on-
6-yl, 2,4-dimethyl-pyridazin-~3-on-6-yl, 2,5-dimethyl-
pyridazin-3-on-6-yl, 2,4,5-trimethyl-pyridazin-3-on-6-
yYl, aminocarbonylamino, methylaminocarbonylamino,
dimethylaminocarbonylamino, N-methylaminocarbonyl-
methylamino, N-(dimethylaminocarbonyl)-methylamino, N-
dimethylaminocarbonyl-ethylamino, N-dimethylamino-
carbonyl-isopropylamino, N-(dimethylaminocarbonyl)-n-
pentylamino, N-methylaminocarbonyl-ethylamino, N-

Thig is ths repiacement shest

.{ 3

)
&y
&

O

1 4 SEP 1998



substituents may be tdentical or different, an am di no group optionally
substituted by one or two CJerr] al kyl groups, a benzi m dazol -2-yl group
optionally substituted in the 1-position by CJerr]-alkyl or a cycloal kyl
group and optionally substituted in the SubsyitutelsHes=tis 1 Septémber 1898 om
or by a nethyl or trifluoronmethyl group, = v Rlerr] represents an
m dazo[ 2, 1-b] t hi azol - 6-yl, imdazo[1, 2-a] pyridin-2-yl, 5,6, 7, 8-tetrahydro-
mi dazo[ 1, 2- a] pPrEBYAaRiPocarpoayloprpenkydamincd N-Rethylamino-

i
i
i m dazo[ 4, 5- b] plé&rﬁbﬁyi—hl-hebcﬁﬂléﬁx&ﬁM ﬁ—ﬁﬂe&l‘x&'lﬁlmﬁn%ca‘i"bonyl-n—

i mdazo[1, 2-c]p E z

| dazol T - b] | BGERAEIERS,” YrnetnyIansfpcat by Ve SRy 1amine g |
|n1gazo%j g 3%p9thylam2npbafbmnqaanh¢95 derhydanimozarbany 1~ ;

i m dazo I 1 A al iy Vi i ne,

pi peridine or Bé%kgﬁi%ﬁlacy %#&%ﬁﬁln%cg@&ﬁgﬁ?bhb %Q%&be cogﬁgnsed onto
the pyridine ri ﬁghvﬂambmca@pwﬂrncaﬁwﬁaatm mtaxy QG RAT A n—
adj acent to thenbpeiya8nifcd M-etpl 1%&910%;:@09@1!48 JHeg YEARE, I epl aced
R I AT NI R AL Y CIEN I O T oa-;ﬁPréﬁ"”?az)yw ar oup,
and whi ch may ahe&hhr&amib&iluﬂ(aiatmyuhmmdanbmﬁal)e{mmmr@f,emﬂ aI kyl
roup, an in1 _ ti
Dhenyi al kyl, e EAREeaee st It Bttty W fea B
pyri dazi n- 3- onecérb9mw9dh@- damumqa<Nﬂ44yeﬁhylmﬂknpcarb°ny )-n-

- 21 - may be geRghahiiRA 1i%dpiRpi1RASindc¥UBhA dFRINY, Misopropyl-
aminocarbonyl-methylamino, n-butylaminocarbonylamino, N-
(n-butylaminocarbonyl)-methylamino, N-(n-butylamino-
carbonyl)-ethylamino, N-(n-butylaminocarbonyl)-
isopropylamino, N-(n-~butylaminocarbonyl)~-n-butylamino,
N-(n-butylaminocarbonyl)-n~hexylamino, N-(n~butylamino-
carbonyl)-cyclohexylamino, N-(di-(n-butyl)-
aminocarbonyl)-amino, N-(di-(n-butyl)-aminocarbonyl)~
methylamino, N-(di-(n~butyl)-aminocarbonyl)-ethylamino,
N-(di-(n-butyl)~aminocarbonyl)-n-butylamino, N-(di-(n-
butyl) -aminocarbonyl)~n-hexylamino, N-(n-pentylamino-
carbonyl) -methylamino, N-(n-pentylaminocarbonyl)- )
ethylamino, N-(n-hexylaminocarbonyl)-ethylaminoc, n-
hexylaminocarbonylamino, n-heptylaminocarbonylamino, n-
octylaminocarbonylamino, N-(n-hexylaminocarbonyl)-n-
butylamino, N-(n-hexylaminocarbonyl)-n-pentylamino, N-
(n~hexylaminocarbonyl)-n~hexylamino, N~(n-hexylamino-
carbonyl) -cyclohexylamino, di-(n-hexyl)-aminocarbonyl-
amino, N-~(di-(n-hexyl)-aminocarbonyl)-methylamino, N-

( {(n-hexyl)-methylaminocarbonyl)-amino, cyclohexylamino-
carbonylamino, N-cyclohexylaminocarbonyl-methylamino, N-
cyclohexylaminocarbonyl-ethylamine, N-cyclohexylamino-
carbonyl-n-butylamino, N-cyclohexylaminocarbonyl-
isobutylamino, N-cyclohexylaminocarbonyl-n-pentylamino,
N-cyclohexylaninocarbonyl-n-hexylamino, N-
cyclohexylaminocarbonyl-cyclohexylamino, N-(ethyl-
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benzyl group, an Rlerr]-NRerr]-CONR[err]- group (wherein R err]
represents a hydrogen atom a (Cerr]-al kyl group, a cyclohexyl or benzyl
group, Rlerr] represents a hydrogen ato a Clerr]-al kyl group, an allyl,
cycl ohexyl, benzyl or phenyl group, R[ Supstifuse sbeeht J 4aSetenternt 998m or
a CJerr]-alkyl group or Rlerr] and Rl err]” together with the nitrogen atom

between’ t hem réféféﬁ_akﬁfamﬁﬁbeagﬁ%ﬁg1?[-%‘1:113%%&' BCNI A AU or a

nmor phol i no gr err, her répre

derr]- alkylen%$§;85ﬁ¥y am6P°RF§PPPYAépﬂ@§gﬁﬂ§m&nﬁydNddéwbﬁﬁdﬁrbr in the

5; 6- or é[ poyclonéxﬁﬁamﬁh?éaﬁﬁaﬁgmgsmathnghhm@, chlorine or bron1ne :

atomor a (er a, trifluorone er.r resents

a ben2|n1dazoléili#gé#BOSagBPP3E5PF9°Sub?%??gF@B%PﬁaF ony.- 'o ‘by a

EherrL-alryl gzeupybambyoaaryphgakkybbgtgapmland @hhh@&dﬂxm:ﬁhh&bm@gﬁe? in
e phenyl nuc : ri r

group, or R e’??i B7zEohRaLABCRE YL AR, B DAL L shigea ARG TE! 1Y

i m dazo[ 1, 2- a] B§F mﬂmenw Pipgridgnpeayr ﬁWﬁGmIMrdéﬁdeeZh&]lm-dl n-2-yl,

i m dazo[ 1, 2- a]nuinatdraoﬂylahlnbﬁlﬂai hél&nbhﬁ!%bﬂyﬂa%1ﬁb, 3,4,5,6-
I m dazo[ 4, 5- c] i yr| di,n-2-yl

i m dazo[ 1, 2- a]géﬁﬁg*xdrﬁ érPYFﬁPaQQBr 'Zlb] i+2P1r 6= ni dazo[ 4, 5-¢] -

tetrahydro-2-pyrimidon-1i-yl, 3-ethyl 3,4,5,6~-tetrahydro-
2-pyrimidon-1-yl, 3-n-propyl-3,4,5,6-tetrahydro-2-
pyrimidon-1-yl, 3-isopropyl-3,4,5,6-tetrahydro-2-
pyrimidon~1-yl, 3-n-butyl-3,4,5,6~tetrahydro~2~
pyrimidon-1-yl, 3-isobutyl-3,4,5,6-tetrahydro-2-
pyrimidon-i-yl, 3-n-pentyl-3,4,5,6~tetrahydro-2-
pyrimidon-l—yl, 3-n-hexyl-3,4,5,6-tetrahydro-2-
pyrimidon-1-yl, 3-cyclopentyl-3,4,5,6-tetrahydro-2-
pyrimidon-1-yl, 3-cyclohexyl-3,4,5,6~tetrahydro~2-
pyrimidon-1-yl, 3-cycloheptyl-3,4,5,6-tetrahydro~2-
pyrimidon-1-yl, 3-benzyl-3,4,5,6-tetrahydro-2-pyrimidon-
1-yl, 3,4,5,6~-tetrahydro-2(1H)-pyrimidon-1-yl, 3-methyl-
3,4,5,6-tetrahydro-2 (1H) -pyrimidon-1-yl, 3-ethyl~-
3,4,5,6~tetrahydro-2(1H) -pyrimidon-1-yl, 3-n-propyl-
3,4,5,6-tetrahydro-2(1H) -pyrimidon-1-yl, 3~isopropyl-
3,4,5,6-tetrahydro-2(1H) -pyrimidon-1-yl, 3-benzyl-
3,4,5,6-tetrahydro-2(1H)-pyrimidon-1-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) -pyrimidon-1-
Yl group; and

R; may represent a hydrogen atom, a methyl, ethyl, n-
propyl, isopropyl, n-butyl, iscbutyl, tert.butyl, n-
pentyl, l-methyl-butyl, 2-methyl-butyl, 3-methyl-butyl,
cyclopropyl, cyclobutyl, cyclopentyl, methoxy, ethoxy,
n-propoxy, isopropoxy, n-butoxy, methylmercapto,
ethylmercapto, n-propylmercapto, isopropylmercapto or n-
butylmercapto group.
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- 22 - pyridin-2-yl, purin-8-yl, imdazo[4,5-b]pyrazin-2-yl,

I m dazo[ 4, 5-c] pyri dazi n-2-yl or imdazo[4,5-d]- pyridazin-2-yl group, or a
carbon attached pyrrolidine, piperidine or pyridine ring in which a phenyl
group may be condensed onto the pyri di neSubgttute sheetdjldcSepteralperoh288ons
and a net hyl ene group adj acent to the NatbhTn a pyrrolidine or piperidine

ring may be re ﬂgq 9&%: o) rban attached i m dazol yl
group opti onal Pé/:%g%%stl Satog@(:?ln g@fﬁ%‘f’é&gﬁ it(;aonc%‘f g"ﬁ%enrt?]oq‘alqﬂﬁq %up or
by a benzyl gr oBPANnes mfy farawlse Isubstituted in the carbon skel eton by a
Cerr] alkyl group, with the proviso that where (1) HRerr] represents a

hydr ogen at om eranrepresents an n- propyl group and R err]
represents a c¥EESor 1H tetrazolyl group, then R err] cannot
represent a 1- met hyl - benzi m dazol -2-yl group in the 5- or 6-

it , d i t h t
Pt esonts o LR paé) alpBREtibe" FRREREONES 0 HIRGPERe ! PR ot BeehE S
1Htetrazolyl dromine ladonR] er G calkyl gepuesest @ dycloalkyl, o
met hyl - benzi m ¢42Q)romietnyd’,0\d £1% e Sidy Q:r}'ifluoro%\%:f‘:h Cltoup, ! )

Rlerr] represents a hydrogen atom err represents an buttyl group
and R err] rep nts a carboxy group, then Rl err] cannot represent a
benzi m dazol -2-yl group in the 6- position, and where (iv) Rerr]

represents a hydrogen ato Rl err epresents an_n- . pr.opyl group and
Rlerr] represe*?sr§953?68§§ ﬁrgﬂﬁ%l%ﬁgﬁ gr°upRF8P§fl§Hﬁﬁ9t1Pe§P€séﬁb_a
1- met hyl - benzi ¥d@zol5~podition byr arp imiddw16-lp@Hcupgn oxulRt répiaedentdst he
oo or "o s hd LR85, ABale e DF I G - 31714 BEogE !
1- n- but yI - benzPesddion byyla benzimidazolyl or tetrahydrobenzimidazolyl
y ¥y 4
group,

an acylamino group optionally substituted at the
nitrogen atom by a C.;~alkyl group, wherein the acyl
group is a C,;-alkanoyl group, a Cys(alkoxycarbonyl)
group, a C;z-alkylsulphonyl group or a benzenesulphonyl
group,

a phthalimino or homophthalimino group, wherein a
carbonyl group in a phthalimino group may be replaced by
a methylene group and a methylene in a homophthalimino
group may be substituted by one or two alkyl groups,

a 5-, 6- or 7-membered alkyleneimino or alkenyleneimino
group, optionally substituted by one or two alkyl groups
or by a tetramethylene or pentamethylene group, wherein

a methylene group may be replaced by a carbonyl or
sulphonyl group,

a glutaric acid imino group wherein the n-propylene
group may be perfluorinated, or may be substituted by

one or two alkyl groups or by a tetramethylene or
pentamethylene group,

This is the raplacament sheet
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- 22a - group in the 6-position, and where (v) HRerr] represents a
hydrogen atom R[err] represents an n- butyl group and R err]
represents a carboxy group, then Rl err] .cannot represent a

1-n-butyl -5-trifl uoromnet hyl - benzi nPHBEHULE shpebr 14 Pepiembers! 988hy| -
benzi mi dazol -2-yl group in the 6-position,2@nd where (vi) Rlerr]

represents a hyd t.om er represents a et hyl _or n-butyl

SRR i S O

represent a 1- iami l- 21ylp gro ;

represents a Cobiishitdodt SRMP 1 scaldd il PRkl oup: and  Rierr]
azoly erein,

represents a carboxy or 1Htetr group; uhl ess ot herw se
speci fied, each al kanoyl, al kyl or al koxy noiety contains 1 to 3 carbon

atonms and eachaty @ndalild grow YHpRGRUIRIINSY SUsTitidR bhaleie or &8 ¢he

| somers, isoner]E tures and addition salts thereof. articularly
preferred conp (ﬁ'ng to the invention include those of fornula I
wherein Rlerr] in the 4-position represents a chlorine atom or a

Cerr]-alkyl o §dr il i yAIRLI YU 5g§§onally substituted in the
l-position by Cj4-alkyl or a cyclecalkyl group and
optionally substituted in the phenyl nucleus by a
fluorine atom or by a methyl or trifluoromethyl group,

or R, represents an imidazo([2,l1-b]Jthiazol-6-vl,
imidazo[%,2-a]pyridin-2-yl, 5,6,7,8-tetrahydro-
imidazo[1,2-a)pyridin-2-yl, imidazo[1,2~-a)pyrimidin-2-
yl, imidazo[4,5~b]lpyridin-2-yl, imidazo(4,5-c]pyridin-2-
yl, imidazo[1l,2-c]pyrimidin-2-yl, imidazo[1,2-a]pyrazin-
2-yl, imidazo{1,2-b}-pyridazin-2-y1,
imidazo(4,5-c]pyridin-2-yl, purin-8-y1l,
imidazo(4,5-b]lpyrazin-2-yl, imidazo[4,5-c]pyridazin=-2-yl
or imidazo[4,5-d)pyridazin-2-yl group, or a carbon
attached pyrrolidine, piperidine or pyridine ring in
which a phenyl group may be condensed onto the pyri&ine
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,

a carbon attached imidazolyl group optionally
substituted in the 1-position by a C;;~alkyl group or by
a benzyl group, and which may also be substituted in the
carbon skeleton by a C,;~alkyl group,

an imidazolidindione group opticnally substituted by an
alkyl, phenylalkyl, tetramethylene, pentamethylene or
hexamethylene group,

a pyridazin-3-one or dihydro-pyridazin-3-one group which
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- 23 - HRerr] represents a (Jerr]-al koxy group substituted in the 3-, 4-
or 5-position by an imdazolyl group, or R2 represents a (Jerr]-al koxy
group substituted in the 2-, 3-, 4- or 5- position by a benzi m dazol g or

t et rahydr obenzi ni dazolyl group, a (] er$l}b?éuk%ﬁ'69¢t)'aﬂrﬂ'r§ﬁR§Pmbe' 19

N- benzenesul phonyl - met hyl am no gr oup, a PhtfAal i m no or honopht hal i ni no
group, wherein_a carbonwl .ar.o | n, a Qht hal i m no. gr oy epl aced by a
nmet hyl ene groub’fay %éa 5%56@1%‘#@3/& r‘r'é'hbtg}ee 'ﬁ%}%ﬁ%?ﬁ?ﬁo%%ggﬁ%g ein a

met hyl ene grouperzyle@rema, by a carbonyl or sul phonyl group, a glutaric
acid i mno group wherein the n-propyl ene group may be substituted by one or

two al kyl groups or by a tetranethyl ene or pentanethyl ene group, a maleic
acid i mdo gro@®® ShrNBazfIINBONEFOBP di substituted by an al kyl or phenyl
group, whilst the substituents may be identical or different, a

benzi m dazol - 2- yl ro.uxg optionally substituted in the 1-position by a
Cerr]-al kyl gr%’ﬁl:?g?ﬁl y a cycloal kyl group, and optionally substituted in
t he phenyl nucleus by a fluorine atom-or by a nmethyl or trifluoronethyl

roup, or r t Wy 1- | azpleP-
D ggzo[ 1, 2- E][ %r%ﬁ?’%%ﬁaﬁl%,g § &%%btgg’tz (rg‘[at%?‘dr %] télz%agd%z%f lé,%?%ﬁby?i di n-2-yl,
i m dazo [1, 2- a]crmlqh@mfzor ybenziyd dav@®, 5- b] pyri di n- 2-yl,

i m dazo[ 4, 5-c] pyridin-2- yl, imdazo[1,2-c]pyrimdin-2-yl,

e 2 B eResil o B 3N T rour, en

allyl, cyclohexyl, benzyl or phenyl group,
R; represents a hydrogen atom or a C;;—-alkyl group or

R; and R; together with the nitrogen atom between them

represent an unbranched C,,~alkyleneimino group or a
morpholino group or

R; and Ry together represent a C,j;-alkylene group);

or R; represents a hydrogen atom or in the 5-, 6- or 7-
position R, represents a fluorine, chlorine or bromine
atom or a C  ~alkyl or a trifluoromethyl group, and

R, represents a benzimidazol-2-yl group optionally
substituted in the l-position by a C,4~-alkyl group or by
a cycloalkyl group, and optionally substituted in the
phenyl nucleus by a fluorine atom or by a methyl or
trifluoromethyl group,

or R, represents an imidazo([2,1-bjthiazol-6-yl,
imidézo[l,2-a]pyridin-2-yl, 5,6,7,8-tetrahydro-
imidazo(1,2-a]pyridin~2-yl, imidazo[l,2-alpyrimidin-2-
yl, imidazo(4,5-b]jpyridin-2-yl, imidazo(4,S-c]lpyridin-2-
yl, imidazo(1,2-c]pyrimidin-2-yl, imidazo[1l,2-a]jpyrazin-
2-yl, imidazo(1,2-b)-pyridazin-2-yl, imidazo{4,5-c]-

This is the replacemerit shiest
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- 24 - imdazo[ 4, 5-b] pyrazin-2-yl, imdazo[4,5-c]pyridazin-2-yl or

I m dazo[ 4, 5-d] pyri dazi n-2-yl group, or a carbon attached pyrrolidine,

pi peridine or pyridine ring in which a phenyl group may be condensed onto
the pyridine ring via tw adjacent carborSabstitatesdest M4 SeBmEHOLIOS

adj acent to the NNatomin a pyrrolidine.ogapLperidine ring may be repl aced
by a carbonyl group, or Rlerr] represents an i m dazol -4-yl group

substituted in the l-position by a Clerr] alkyl_gro or by, a benzyl group
which rmy- al sPUEBA Tl ARTIR ey o DA S A B TV
group, a pyrimbdaze Bs oreclopy e drygim- Pyl daz i imitaome] 49r$ud] whi ch may be
substituted in the.2-position by a nethyl or be 0 3
Rlerr]-NR| err]mfﬁ?\ﬁg ;%—_y rSUpP (Yhe e?%rbgrh[r@éﬁ&iee%ﬁ)%%%%ﬂl%lﬂ?/ﬁrogen
atom or a (] erpipetigine aoypwhiekine oringnizy|whichum phajigk rgrowpresgnts a

hydrogen atompa Ldsdiddsdd kdde O rdg&-_ﬁélﬂng QY] ohexyl, benzyl or
phenyl group, grrf represents a%{/ rogen atomor ‘a (Jerr]-al kyl group
or Rlerr] aml ¥iRFINE FCREPRR FHIRS 3R A tTYBAL WD TN FERAY

represent an updrenshedatderid -& gyt seidine @f%ﬁoé&i@iﬁ@rﬁﬁ%irﬁé&%@w or
Rierr] and RieLrl, 100808 o "ERISSEN & SS! "dr 3 KA 806, U O A eq
imidazolyl group optionally substituted in the 1-
position by a C,.. alkyl group or by a benzyl group which
may also be substituted in the carbon skeleton by a C;.;
alkyl group, with the proviso that where

(i) R, represents a hydrogen atom, R; represents an n-
propyl group and R, represegts a carboxy or 1H-
tetrazolyl group, then R, cannot represent a 1-
methyl-benzimidazol-2-yl group in the 5- or 6-
position, and where

(ii) R, represents a hydrogen atom, R; represents a
methyl, ethyl or n-butyl group and R, represents a
‘1lH-tetrazolyl group, then R, cannot represent a 1-
methyl-benzimidazol-2-yl group in the 6-positdion,
and where

(iii) R, represents a hydrogen atom, R; represents an n-
butyl group and R, represents a carboxy group, then
R, cannot represent a benzimidazol-2-yl group.in the
6-position, and where

(iv) R, represents a hydrogen atom, R; represents an n-
propyl group and R, represents a carboxy group, then
R, cannot represent a l-methyl-benzimidazol-2-yl
group in the 6-position substituted in the 5-
position by a fluorine atom, by a methyl or
trifluoromethyl group or in the 6-position by a
methyl group, or a 1l-n-butyl-benzimidazol-2-yl

This iz the raplacement shee:
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or ‘-Rlerr] represents a hydrogen atomor in the 5-, 6- or 7- position Rerr]
represents a (Jerr]-al kyl group or a _ -
25 - trifluoromethyl group, and Rlerr] represents a benzi m dazol - 2-yl
group optionally substituted in the 1-posPubsiituty shee el 4]Sepitepibeyri@gs or
by a cycl oal kyl group and optionally sab2@mtuted in the phenyl nucleus by a
fluorine atomor by a nethyl or trifluoronethyl group, or Rerr]
represents an imd DU - | iR afele?- @] pyridin-2-yl,

5,6, 7, 8-tetrahydr o%gr‘ngpdiizxg[élﬂ,%%?gf?%loﬁfzgﬁ I'mdazo[ 1, 2-a] pyri m din-2-
yl, imdazo[ 4, 5-b]pyridin-2-yl, imdazo[4,5-c]pyridin-2- yl,

i m gazo% i g' g} AW iR dE:_@pz'tzekébfltbma_dﬁ?af:é%&éakﬁ&ﬁﬁzkp;j:;'é?pﬁééselnts an no

i m dazo[ 1, 2- b] - pyri,dazi,n- 2- | azo -c]- pyridin-2- urin:8-yl,

i m dazo[ 4, 5- b] pyr i 50 ﬁf‘}/‘}%ﬂi‘@ 4?%P€fﬁ?l‘f'ﬁaéi ﬁ?‘éBW‘f/onBP' then

i m dazo[ 4, 5-d] pyri dazcanndtylregrespntoa a-nabhogplastachédupyvmekhgilre,

pi peridi ne or pyri cg {Ai%j&_vﬁi ho‘} Hrl%n_yﬂe lo_Léo_n{Q%Qﬁ]e_ condensed onto
the pyridine ring via two adj acent _carbon ato and a yl ene group

adj acent to the N Reginidagznlroivldigreoun im e @ -mositiPmayan® repl aced
by a carbonyl groupghd¥e an i m dazol-4-yl group substituted in the
l-position by a (Jerr] al kyl group or by a benzyl group which may al so be .
substituted in the carbon skeleton by a CJerr] alkyl group, with the

provi so that wheie R, tepreBeats] ar Apaesgahsadofy IRPIEEHPE OSSR AT |

represents an n- opyl_ graqu andég err epresents._a carboxy or 1H

tetrazolyl group, t%te‘?%[%rr} cug:r}ﬁbtgﬁ'o r@é"éiht}{‘agfpresents a car)f%xy

met hyl - benzi m dazolg®oup, dgiheip R.ncahpof- représent a posethydbeazd where

(ii) Rerr] repres ; le S a met hyl ,
e.\ﬂﬁﬁi&%ﬂ)’-@%ﬁlegﬁ%ghﬂtﬁ{é 6 Y A5 ;

ethyl or n-butyl group and R4 re S a

Ry represents a C,s-alkyl group or a C,;s-cycloalkyl
group; and

R, represents a carboxy or 1lH-tetrazolyl group;

wherein, unless otherwise specified, each alkanoyl,
alkyl or alkoxy moiety contains 1 to 3 carbon atoms and
each cycloalkyl moiety contains 3 to 7 carbon atoms; -
and the isomers, isomer mixtures and addition salts
thereof.

Particularly preferred compounds according to the
invention include those of formula I

wherein

R, in the 4-position represents a chlorine atom, or a
C,.;-alkyl or a trifluoromethyl group, and

This 15 e rephucsoieet thesg
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1H-tetrazolyl group, then R err] cannot represent a 1-
nmet hyl - benzi m dazol -2-yl group in the 6-position, and where

- 25a - (iii) Rerr] represents a hydro en at om err resent
butyl group and Rlerr] represents a carb Rg’s G%ﬁthL ﬂ4ée teﬁfte?’rfgggnnot

represent a benzinidazol 2-yl group in the 6- position, and where

(iv) Rerr] gﬁ £§sén9¥d£°§eﬂai§< 393 '%r%ﬁf# é&gﬁ%ﬂéﬂa{h "the 3-, Propyl

group and R4 r nts a carbo gro err] cannot represent
a 1- met hyl - benf«mq;ammlon By @rougnidp iy lo-9RR%R i 0P sRb EPr@sentisy

Ehef I5 tﬁois;l fémg:neus&@tﬂtuéa%alﬁﬁthw 20 3-, 4- or 5-
rifluorone r.ou, o osi tion [oup, O
1- n- but yl - benél %dﬁ'z'g‘l JS/Ia enz ‘?]rY]tfé%%%??%&%ﬂgl%g?éoiyiv)

Rl err] represerfroup,hydrogen atom R err] represents an n- butyl group
and R[err] represents a carboxy group, then Rlerr] cannot represent a
1-n-butyl-5-trifluoronethyl - benzi m dazol - 2-yl or 1-n-hexyl -5-nethyl -
benzi m dazol - 2:a/IC,gf alaney i hambngoer t Nohenaagesulphahydemethylpmiher r |
represents a h n atom R[err] represents an et hyl or n-butyl
group and Rerr] r ﬁresents a car boxy group, then R err] cannot
represent a 1-nethyl benz- I m dazol -2-yl group in the 6-position;

Rlerr] represer tplﬂ:ﬁlexrm]ncaldzyIhc@ﬁdptpttﬂlﬁnﬂergz}owpIanékyingaoup and

Rierr] repr ese:%aﬁré%n%g]acﬁréﬁ]\%a i p%éﬁgflﬂlngrgygup m¥‘4?ef>8' Pepfgllgasby

ot herwi se spec
a methylene group,

a 5-, 6= or 7-membered alkyleneimino group wherein a
methylene group is replaced by a carbonyl or sulphonyl
group, '

a glutaric acid imino group wherein the n-propylene
group may be substituted by one or two alkyl groups or
by a tetramethylene or pentamethylene group,

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

a benzimidazol-2-yl group optionally substituted in the
1l-position by a C, 4-alkyl group or by a cycloalkyl group,
and optionally substituted in the phenyl nucleus by a
fluorine atom or by a methyl or trifluoromethyl group,

or R, represents an imidazo(2,1-b]thiazol-6-yl,
imidazo(1,2-a}pyridin-2-yl, 5,6,7,8-tetrahydro-
imidazo(1,2~a]pyridin-2-yl, imidazo[l,2-a]pyrimidin-2-
yl, imidazo[4,5-b]lpyridin-2-yl, imidazo[4,5-c]lpyridin-2-
yl, imidazo{1,2-c}pyrimidin-2-yl, imidazo{1i,2-a}pyrazin-
2-yl, imidazo[1,2-b)-pyridazin-2-yl,
imidazo[4,5-c]pyridin-2-yl, purin-8-yl,
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- 26 - alkyl or alkoxy noiety contains 1 to 3 carbon atons and each

cycl oal kyl mpiety contains 3 to 7 carbon atons; and the isoners, isoner
m xtures and addition salts thereof. EspeC| al | y preferred co ounds
according to the invention include thoseSypstibftaiahget - 14 Reptamber ®P8Br] in
the 4-position represents a chlorine atom ét 3 rret hyI group, and Rlerr]

t b t ed 5-
Lol i dazol 1 SRR e- BRSPS ity Sinidag b5 e thytlaRe bRt el" Y
the 2-, 3-, 4- ¥ E“lcﬁ)’@“:(ﬁrda}p}f&rMmTMblgﬂ'om, or a carbon

t et rahdeObenZI&ﬂtﬁE&E&dﬂ ;]&*%dm@ gﬂéx}lé,ﬂ%&?@w&@mﬂ% %ﬁ&iﬁtﬂg L i no

N- benzenesul phva}/ ani no I m'no or
group, wherein eyl §F9 &‘%t%l??ﬁ‘ﬁ%ﬁ%ﬁ%lﬂ‘% dtre by a
met hyl ene grouping a/f& , o a:d;a?célﬁﬂhfmﬁsbm&(t/tb@@edmrw xﬂéﬁlﬁmerv@ﬂjﬂb&b

met hyl ene grou&djsa‘%l on?r: r}\f'al_ac{_'ar bo aoggyrrof{] e gfoujx_)pengmel elc

acid imdo group op
ring may be replaced by a carbonyl group,

or R, represents an imidazol-4-yl group substituted in
the l1l-position by a C; alkyl group or by a benzyl group
which may also be substituted in the carbon skeleton by
a C;; alkyl group,

a pyridazin-3-one or dihydro-pyridazin-3-one group which
may be substituted in the 2-position by a methyl or
benzyl group,

an R;—NR4~CO~NRs~ group

(wherein

R; represents a hydrogen atom or a C,;-alkyl, cyclohexyl
or benzyl group, '

R; represents a hydrogen atom, a C,4~alkyl group or an
allyl, cyclohexyl, benzyl or phenyl group,

R; represents a hydrogen atom or a C,;~alkyl group or
Ry and R; together with the nitrogen atom between thenm

represent an unbranched C,4,~alkyleneimino group or a
morpholino group or

R; and Ry together represent a C,;-alkylene group) ;

or R, represents a hydrogen atom or in the 5-, 6- or 7-

position R, represents a C,,~alkyl group or a
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di substituted by an al kyl or phenyl group, whilst the substituents may be
I dentical or different, a benzi m dazol -2-yl group optionally substituted
in the 1-position by a CJerr]-al kyl group. and optionally

- 27 - substituted in the phenyl nucl eusSiystitufd sloeétnel atSuptembar 1SS
represents an imdazo[1l, 2-a]-pyridin-2-ylagroup,
5,6,7,8-tetrahydro-imdazo[ 1, 2-a] -pyridin-2-yl,

i m dazo[ 1, 2-a] pyrim di n-2-yl i m dazol 2, 1- b]th|azol 6- yl group, an

i m dazol - 4-yl §¥bﬁghgﬁﬁ@??$¥&e§F?WPtPﬁ? -position by a Jerr] alkyl group,
a pyridazin-3-one or dihydro-pyridazin-3-one group which may be substituted
in the 2-positgo é§?g1 lons sents a
hydr ogen atonﬂéﬁrk%§&%% %.b%hzﬁ?@é 0S| tloﬁiRFﬁ}rF 5?%?%2? a mnet hyl
group, and FEWPPTivubedsimtihe %‘é?ﬁﬁ#ﬁ’d%}’z PY 2 yE-griddsy o E3mI9y by
substi t ut ed lnatdi'?cﬂo ﬂig@fb&b’ and &t {omd K Qﬁ%t@é&%lﬁ@@l ly

substituted in_the en a fluorjine at
represents an PRTRY o’[“i |iﬁ| ﬁn‘%‘jr?ﬁf?}“ C(‘)‘F R%f a}w group

substituted |ntrhﬁlﬁepomethgﬂlgmoupﬁierr] al kyl group, mnth t he proviso
t hat where (1) HRerr] represents a hydrogen atom R/err] represents an

n- propyl group and Rlerr] represents a carboxy or 1H-
or R, represents an imidazo[2,1-b]thiazol-6-yl,

imidazo[1,2-~alpyridin-2-yl, 5,6,7,8-tetrahydro-
imidazo(1,2-alpyridin-2-yl, imidazo(1,2-alpyrimidin-2-
yl, imidazo(4,5-b]lpyridin-2-yl, imidazo(4,5-clpyridin-2-
yl, imidazo{1,2-clpyrimidin-2-yl, imidazo({1,2-alpyrazin-
2-y1, imidazo[l,z-b]-pyridazin-z-yl, imidazo[4,5-c] -
pyridin-2-yl, purin-8-yl, imidazo[4,5-blpyrazin-2-yl,
imidazo[4,5-clpyridazin-2-yl or imidazo(4,5-d]}pyridazin-
2-yl group, or a carbon attached pyrrolidine, piperidine
or pyridine ring in which a phenyl group may be
condensed onto 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 imidazoi-4-yl group substituted in
the i-position by a C;.; alkyl group or by a benzyl.group
which may also be substituted in the carbon skeleton by
a C,.; alkyl group, with the proviso that where

(i) R, represents a hydrogen atom, R; represents an n-
propyl group and R, represents a carboxy or 1H-
tetrazolyl group, then R, cannot represent a 1l-
methyl-benzimidazol-2-yl group in the 5- or 6-
position, and where '

(ii) R, represents a hydrogen atom, R; represents a
methyl, ethyl or n-butyl group and R, represents a
1H-tetrazolyl group, then R, cannot represent a 1-
methyl-benzimidazol-2-yl group in the 6-position,
and where
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tetrazolyl group, then Rl err] cannot represent a 1-

net hyl - benzi m dazol -2-yl group in the 5- or 6- position, and where
(ii) Rerr] represents a hydrogen atom err] represents a “met hyl ,
ethyl or n-butyl group and R[err] representbstifute shedt 14t SeEeiterd1 999,
then Rlerr] cannot represent a 1- Iefdyl - benzi m dazol -2-yl group in
the 6-position, and where - 27a -
(iii) Rerr] represents a hydrogen atom R[err] represents an n- but yl

group and R er F}1ikpRedanrssents follydioas® atfh R: reRrEFEPLtEafRof-
E?p;ezfnt ? benZin1ﬂ@£?1-%rgﬁpgéﬂ@muIrdﬁﬁésents(%[Hﬁﬂﬁdxyhgﬁﬁubﬂwﬁﬂéh I
i v err] represepts a rogen atqm err] represents an n-_ . ropy
group and R4 repres t‘?rﬁlcﬁﬁﬁ%ﬁﬁsﬁ%&% ml‘fapzc(é['glr SR ]rréprrlg%ent
a 1-net hyl - benzi m dezpbs2tybn, andgwhepein the 6-position substituted in

t he 5- position by a fluorine atom and where (v) HRerr] represents

a hydrogen atom R3 represents an ethyl or n-butyl group and R err]
represents a chrpbx§: repregenis a furmaen atamnd:s represeptsaan n-

represents & Clerr] Aol Broc A e Iy SRS chen
reBr esents a car box¥z d’r"’};ﬂ-ﬁgﬁ é’tﬁ?ﬁﬁeﬁ’rt Gt &u‘ﬁ?e%%“ieé{ﬁ“%tﬂgﬁ’g@s'%T%rw se
specified, each al kgnoyp, in the 6-position substituted in the S-

position by a fluorine atom, by a methyl or )

trifluoromethyl group or in the 6-position by a

methyl group, or a l-n-butyl-benzimidazol-2-yl

group in the 6-position, and where

(v) R, represents a hydrogen atom, R, represents an n-
butyl group and R, represents a carboxy group, then
R, cannot represent a l-n-butyl-5-trifluoromethyl-
benzimidazol-2-yl or 1-n-hexyl-5-methyl-
benzimidazol-2-yl group in the 6-position, and
where

(vi) R, represents a hydrogen atom, R; represents an-
ethyl or n-butyl group and R, represents a carboxy
group, ther} R; cannot represent a l-methylbenz-
imidazol-2-yl group in the 6-position;

R, represents a C;.s-alkyl group or a C,gs-cycloalkyl
group; and

R, represents a carboxy or 1lH-tetrazolyl group;

wherein, unless otherwise specified, each alkanoyl,

This is the replacsmant sheet



- 28 - alkyl or alkoxy noiety contains 1 to 3 carbon atoms and each
cycl oal kyl noiety contains 3 to 7 carbon atons; and the isoners, isoner

m xtures and addition salts thereof. Even nore especially gr%ferggﬁ%
conpounds according to the invention i ncFuRstityteoghesss- 14 Saptgmper 1 rein

Rlerr] in the 4-position represents a chl ne atomor a nethyl group, and

R2 represents yAR = 2=Vl 0 t.i_anal u NNl |1 T
1-position by glgﬁgr H’n gﬁi‘g%%ﬁﬁqé(ng’%é‘%%fé‘%m >l‘/:)és§bls?:t%|yt ut e%q:ldrlll&t hJe}ﬁiphenyl
nucl eus by a fPaé iﬁ¥c&96%%Y6rm°1RF§rFPn¢@GW€SénF§ dncarbon atoms;

I m dazo[ 1, 2-a] pyridin-2-yl, 5,6,7, 8-

| 1 0az0] 2, 1-b] FARaSDF. SPerauf oRR miuee P BORHS AR G -al kyl
group or a ( ethprep€l.oal kyl group, and Rlerr] represents a carboxy or
1H-tetrazol yl group) and the isoners, isoner mxtures and addition salts

t her eof . The present invention particularly enconpasses the foll ow ng
conpounds: Especially preferred compounds..according to the

invention include those of formula I

wherein

R, in the 4-position represents a chlorine atom or a
methyl group, and '

R, represents a Cys~alkoxy group substituted in the 3-,
4- or S5-position by an imidazolyl group, or R, represents
a C;~alkoxy group substituted in the 2-, 3-, 4- or 5-

position by a benzimidazolyl or tetrahydrobenzimidazolyl
group,

a C,5(alkanoyl)amino group or N-benzenesulphonyl-
methylamino group,

a phthalimino or homophthalimino group, wherein a
carbonyl group in a phthalimino group may be replaced by
a methylene group,

a 5-, 6- or 7-membered alkyleneimino group, wherein a
methylene group is replaced by a carbonyl or sulphonyl
group, ' .

a maleic acid imido group optionally mono- or
disubstituted by an alkyl or phenyl group, whilst the

substituents may be identical or different,

a benzimidazol-2-yl group optionally substituted in the
l-position by a C;3~alkyl group and optionally

Thiy is tha rgolatsimen’ Ahaet



-[[ 2- n-propyl - 4- et hyl - 6- (1- met hyl benzi m dazol - 2-yl) -

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

- 28a - 4'-[[2-n-propyl -4-nethyl -6-(1-nmet hgl benzi m dazol - 2-yl) -

benzi m dazol - 1-yl ] - et hyl ] 2-(1Htet razol S WT}JIG shpeeny K September 1998
-[[ 2- n-propyl - 4- et hyl - 6- (1- oxo-i soi ndoiJén -yl) -

benzi m dazol - 1-yl]-nethyl]-2-(1Htetrazol yl)- bi phenyl;
-[[ 2- n- propyl - 4- et hyl - 6- (but anesul tam 1-yl) -

benzi mi dazol - Bupsitiated jimp theHphenydz slucd.eps) bybiapifdmarine atom,
[[2-n-butyl-6-(2,3-dinethylmaleic acid imno)-4-
nmet hyl benzi m dazql nmet hyl ] - bi phenyl - 2- car boxyl i_¢ aC| 4

-[[2-n-butyl - &K |R90§Féﬁ%F€§Fﬁoﬁ9l é‘i"ri‘ﬁ%?giln%rﬂl/rPledln -yl group,
benzi m dazol - szd ]ﬁrﬁ%iﬁh)ﬂx]aiﬁﬂdﬁb%ﬁbﬁnﬁz@a[flt)@%d]'-‘by&@ﬁn 2471,

-[[2-n-butyl - h ﬁ( car bonyl am.nq)
benzi m dazol - m%t z?l?e[tjﬁ mago ﬁbé’)&ﬁ“ﬁ?‘%od[z 1, LP] thiazol-6-
[[2-n-butyl - 6y(lc3gx1001mxyl ami nocar bonyl am no) - 4-
met hyl - benzi m dazol - 1-yl ] - net hyl ] - bi phenyl - 2- car boxyl i ¢ aci d;
an imidazol-4-yl group substituted in the 1l-position by
a C.. alkyl group,

a pyridazin-3-one or dihydro-pyridazin-3-one group which
may be substituted in the 2-position by a methyl or
benzyl group; or

R, represents a hydrogen atom or in the 5~, 6- or 7-
position R, represents a methyl group, and

R, represents a benzimidazol-2-yl group optionally
substituted in the l-position by a C;.;-alkyl group, and
optionally substituted in the phenyl nucleus by a
fluorine atom,

or R, represents an imidazo({i,2-alpyridin-2-yl group, or
an imidazol-4-yl group substituted in the 1-position by
a C,.; alkyl group, with the proviso that where

(1) R, represents a hydrogen atom, R; represents an n-
propyl group and R, represents a carboxy or 1H-
tetrazolyl group, then R, cannot represent a 1-
methyl-benzimidazol-2-yl group in the 5- or 6-
position, and where

(ii) R, represents a hydrogen atom, R; represents a
methyl, ethyl or n-butyl group and R, represents a
lH-tetrazolyl group, then R, cannot represent a 1-
methyl-benzimidazol-2-yl group in the 6-position,
and where
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- 29 - 4" -[[2-cycl opropyl - 4-net hyl - 6- ( 1- net hyl benzi m dazol - 2-
yI ) - benzi m dazol - 1-yl ] - et hyl ] - bi phenyl - 2- car boxyl i ¢ aci d;
-[ [ 2- n- propyl - 4- net hyl - 6- (1- met hyl - 5-f | uor o-
ben2| ni dazol - 2-yl ) - benzi ni dazol - 1-yI ] - rretSHhS]ﬂIbtqoﬁ@eqtl- 14 Septembet 1998 d;
-[[2-n-propyl -4-nmet hyl -6- (i m dazo[ 1,2-@jys i m di n- 2-
) - benzi m dazol - 1-vyl ] met hyI ]-2- (1H-tet razol - 5-yl)- bi phenyl; 4
[

2- | - 4 t 7, 8-t dr o-
azo 1. 2 a PYATH e ZSHSRTRARA A GHEBOEER I3 Ry Fopresents an n-

yI
-[

imd

bi phenyl -2-car boxylbvxtxahgiroup and R, represents a carboxy group, then
4' -[[ 2- n-propyl - t 2-vl

i m dazo[ 1, 2-a] pyrl ZE%EBZQ r%t( 2| i é{t‘ze(%r %ﬁ%ldﬁﬁ?ﬁ e yl group in the
2- (1H-tetrazol -5-yl§= Wﬁh@p@m, and where

4 -[[2-n-propy| 4-chl oro-6-(1- rrethyl ben2| m dazol - 2-yl) -

b

enzi m dazol - nmet h zoI | )- hi phenyl

-[[2-n-propyl ¢ %V)]ne?hﬁé-%‘l%?ﬂ(to% %\'f%‘l Bay FFP esents an n-

benzu m dazol - 1-yl ] ;mpyl]gboWatyd 124 Wm@aénms a&Cidgirbox¥y group, then
-[[2-et hyl - 4- et hy, but ]%a%% ml )s

ben2| m dazol -1-yl ] - %%tcfﬁ(/ % F% nrtaz%ll e k3y1 t?lep zelﬁdeaZOl r2-vl
-[[2- n- butyl - 4- netgydup- {1- hheh@’rmmmmmsmwged in the S5-

benzi i dazol - 1-yl ] - g ébﬂi&:n?b{él#ff&éﬂ:?é éta{rh) " kil RS |
4'-[[2-n-propy| 6- (1 mdazo[ 1,2-a] pyridin-2-yl)

benzi m dazol -1-yl]-nethyl]-2-(1Htetrazol -5-yl)-
(v) R, represents a hydrogen atom, R; represents an

ethyl or n-butyl group and R, represents a carboxy
group, then R, cannot represent a l-methylbenz-
imidazol-2-yl group in the 6-position;

R; represents a C;.s-alkyl group or a C;.g-cycloalkyl
group; and

R, represents a carboxy or 1lH-tetrazolyl group;

wherein, unless otherwise specified, each alkanoyl,

T v
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- 30 - biphenyl;

4' -[[ 2-n-propyl -4-nmet hyl -6- (i m dazo[ 1, 2-a] pyri di n-2-yl) -

benzi m dazol - 1-yl ] - met hyl ] - bi phenyl - 2- car boxyl i ¢ aci d;

4' -[[2-n-propyl -4-net hyl - 6- (i m dazo[ 1, 2- aPplystitdtersBest ) 14 September 1998
benzi m dazol - 1-yl]-methyl ]-2-(1Htetrazol 25-yl)- bi phenyl; 4
"-[[2-n-propyl -4-net hyl -6- (i m dazo[ 2, 1-b] thi azol -6-yl) -
FFS?%?L??;;:_1_%%}%3%%2%%%9%&$$§$é%§¥$gﬁ#%ﬁngli t£n§ﬁ§g?%én aébms and
benzi m dazol - Zza¢}) - eckoal kgl ahoiletyy |comtaing - Di phehydarRen asbowgt i ¢ aci d;
and 4'" -[[2-ethyl-4-nmethyl-6-(5,6,7,8-tetrahydro-i m dazo[1, 2-
a]byridin-2-y|)-benzinjdazol-l-yl]-nethyl]-biphenyl-2-.carboxylic aci d;
and the isomerand|cheelsomexsy cbsemel deitktures sand saddiby kot salEgpecial | y
preferred compoyggseficcording to the invention include:

4' -[[ 2- n-propyl - 4- net hyl - 6- ( 1- net hyl benzi m dazol - 2-yl) -

benzi m dazol - 1-yl ] - met hyl ] - bi phenyl - 2- car boxyl i ¢ aci d; 4

'-[[2- et hyl - 4-peéhythobe (Ssfedidllptprdfeitad NtotEoldd2-according to

al pyri di n- 2-y1 )5 bengl 063201 £ ks¥lde BAONL 5P BOSRY 32 carboxylTc aci d;

{wherein

R; in the 4-position represents a chlorine atom or a
methyl group, and

R, represents a benzimidazol-2-yl group opticnally
substituted in the l-position by a C,.;-alkyl group and
optionally substituted in the phenyl nucleus by a
fluorine atom, or

R; represents an imidazo[l,2-alpyridin-2-yl, 5,6,7,8-
tetrahydro-imidazo(1,2-al-pyridin-2-yl, imidazol(1,2-a]-
pyrimidin-2-yl or imidazo{2,1-blthiazol-6-yl group, -and
R; represents a C, ¢~-alkyl group or a C;s-cycloalkyl
group, and

R, represents a carboxy or 1lH-tetrazolyl group)

and the isomers, isomer mixtures and addition salts
thereof.

The present invention particularly encompasses the
following compounds:

4'-[[2-n-propyl-4-methyl-6-(1l-methylbenzimidazol-2-yl) -
benzimidazol-1-yl] ~-methyl] -biphenyl-2-carboxylic acid;

FINE O e rgpidocsiaisnt ahe et
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and the isoners, isoner mxtures and addition salts thereof.
- 30a - Viewed from anot her aspect, the invention provides a process for
prepari ng conpounds of formula | and salts thereof which process conprises

at |east one of the following steps:  a)Substiiute shesprmaudspRind 898 | |
[err] (wherein Rlerr] and R err] _apgzas defined herei nbefore, one of
the groups X err] or Y[err] represents a group of fornmula Il (a)
- 31 -

[err] 4'-[{[2-n-propyl-4-methyl-6- (1L-methylbenzimidazol-2-yl) -
benzimidazol-1-yl] -methyl] -2- (1H-tetrazol-5-yl) -

biphenyl;

4'-[{2-n-propyl-4-methyl-6-(1-oxo-isoindolin-2-y1) -
benzimidazol-1-yl] ~methyll] -2- (1H-tetrazol-5-yl) -
biphenyl;

4'-[{[{2-n-propyl-4-methyl-6- (butanesultam-1-yl) -
benzimidazol-1-yl] -methyl] -2- (1H~tetrazol-5-yl) -
biphenyl;

4'-[[2-n-butyl-6-(2,3-dimethylmaleic acid imino)-4-
methylbenzimidazol-1-yl] -methyl] -biphenyl-2-carboxylic
acid;

4'-[[2-n-butyl-6-(isopropylcarbonylamino) -4-methyl-
benzimidazol-1-yl] -methyl] ~biphenyl-2-carboxylic acid;

4'-[{[2-n-butyl-4-methyl-6- (morpholinoccarbonylamino) -
benzimidazol-1-yl] -methyl] -biphenyl-2-carboxylic acid;

4'-{[2-n-butyl-6- (cyclohexylaminocarbonylaminoc) -4 =
methyl-benzimidazol-1-yl] -methyl] -biphenyl-2-carboxylic
acid;

This is the replacement shest
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R8 and the other group X err] or Y[err] represents a group of the
farmula 11 (b) [err] (wherein Rl err] represents a hydrogen atom or an
Rlerr]CO- group, Rerr] and R err] are as defined hereinbefore, Z err] and
Z[err], which may be identical or differSubstitutpshesnt 14 8dpdaaitey 1998
substituted am no groups or hydroxy or nmercapto groups optionally
substituted by lower (e.g. Clerr]) alkyl,groups or Z[err] and Zerr]

toget her represent an oxygen or sul phur aton1 an optionally Cerr]-al kyl

f, ubstit gt ed ummbwmomwlkadm@%wmﬂéeﬂﬁwﬂﬂ;amﬁﬂﬁi eac hd
avin or ar 0 n SpoN Xi obtained is
reducgd b) eac?rpnb"glaﬁ%%a]u d‘a]o'xnﬁctg}yr%ﬁ‘l%lﬁq} 'ﬁ’elr ﬁocar OX%

- 32 - (wheragidRerr] to Rerr] are as defined hereinbefore) with a
bi phenyl conmpound of formula IV [err]

4'-[[2-n-propyl-4-methyl-6-(l-methyl-5-fluoro-
benzimidazol-2-yl)-benzimidazol~1-yl]-methyl]-biphenyl-
2-carboxylic acid;

4'~[[2-n-propyl-4-methyl-6-(imidazo{l,2~-a]pyrimidin-2-~
yl)-benzimidazol-1-yl]-methyl]-2-(1H~-tetrazol-5-yl)-
biphenyl:;

4'-[[2-n-propyl-4-methyl-6-(5,6,7,8~tetrahydro-
imidazo[1,2-a]pyridin-2-yl)-benzimidazol-1-yl]-methyl]-
‘biphenyl-2-carboxylic acid;

4'~[{[(2-n-propyl-4-methyl-6-(5,6,7,8~-tetrahydro~-
imidazo[1,2-a]pyridin-2-yl)~-benzimidazol-l-yl}-methyl]-
2-(1H-tetrazol-5-yl) ~biphenyl:;

4'-([2-n-propyl-4-chloro-6~(l-methylbenzimidazol- 2-yl)-
benzimidazol-1~yl]-methyl]-2-(1H-tetrazol-5-yl)-
biphenyl;

4'-[[2-n-propyl-4-methyl-6~-(imidazo{2,1-b]thiazol-6-yl)-
benzimidazol—l-yl]-methyl]-biphenylfz-carboxylic acid;

4'-[[2-ethyl-4-methyl~6-(butanesultam-1-yl) -
-benzimidazol-1-ylj-methyl]-2-(1H-tetrazol-5-yl)-
biphenyl;

4'-{[2-n-butyl-4-methyl-6~(1l-methylbenzimidazol-2-yl) -
benzimidazol-1-yl]-methyl]-2-(1H-tetrazol-5-yl) -
biphenyl;

4'-[[2-n-propyl-6-(imidazo[l,2~a]pyridin-2-yl)-
benzimidazol-l1-yl]-methyl]-2-(1lH-tetrazol-5-yl)-
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(wherein Rlerr] is as defined hereinbefore, and Z3 represents a
nucl eophilic | eaving group such as a hal ogen atom e.g. a chlorine, brom ne
or iodine atom or a substituted sul phonyl oxy group, e.

g. a

met hanesul phonyl oxy, phenyl sul phonyl oxy &ubstitutelsheessulpBeriarmrer §288p) ;

c) (to prepare conpounds of formula | wherein R err] represents a carboxy
group) converting a conmpound of fornula W[ &rr] (wherein R err]
to Rlerr] are as defined hereinbefore, and Rl err]' represents a group which
may be converPEBReRYd7a carboxy group by hydrolysis, thermolysis or

hydr ogenol ysis) into a correspondi ng carboxy conpound; d) (to prepare

conpounds of goLgrggnl_ mg fL@-ﬁLﬁﬁgi-eemg&ag&agi,éHatlgy&aa%dz-@qu)
cleaving a protecCtin Sro froma on?oun of formula . . q.
- 33 - [err] benzimidazol- -yl]-methyl]-biphenyl-2-carboxylic acid;

4'=[[2-n-propyl-4-methyl-6-(imidazo[1,2-a]pyridin-2-yl)-
benzimidazol-1~-yl]-methyl]-2-(1H-tetrazol-5-yl) -
biphenyl;

4'-[[2-n-propyl-4-methyl-6-(imidazo[2,1l-b]thiazol-6-yl)-
benzimidazol-1-yl]-methyl]-2-(1H-tetrazol-5-yl)- .
biphenyl:;

4'-[[2-n-propyl-4-methyl-6-(1-methyl-6-fluoro- .
benzimidazol-2-yl)-benzimidazol-1-yl]-methyl]-biphenyl-
2-carboxylic acid; and

4'-[ [2-ethyl-4-methyl-6-(5,6,7,8-tetrahydro-imidazo(1,2-
alpyridin-2-yl)-benzimidazol-1-yl]-methyl]-biphenyl-2-~
carboxylic acid:;

and the isomers, isomer mixtures and addition salts
thereof.

Especially preferred compounds according to the
invention include:

4'-[[2-n-propyl-4-methyl-6~(1l-methylbenzimidazol=-2~-yl)-
benzimidazol-1-yl]-methyl]-biphenyl-2-carboxylic acid:

4'-[[2-ethyl-4-methy1-6—(5,6,7,8—tétrahydro-imidazo[1,2-
alpyridin-2-yl)-benzimidazol-1-yl]-methyl]-biphenyl-2-
carboxylic acid;

and the isomers, isomer mixtures and addition salts
thereof.

ok g g rgolacsinant 2he et

NS A 6



(wherein Rerr], Rerr] and R err] are as defined hereinbefore, and R err]"
represents a 1Htetrazolyl group protected in the 1- or 3-position by a

protecting group); e) (to prepare conmpounds of forrmula | wherei err]
represents a 1Htetrazolyl group) react i SHpstitetenshrgtia bt SfetPrtﬁ’ﬁ'lb?{}Iq%[ err]
(wherein Rerr] to Rlerr] are as defined hereinbef ore) with hydrazoic acid
or a salt thereof; f) (to prepare conptRinds of fornula | wherein Rerr]
represents one, of the imdazo[1,2-a]-pyridin-2-yl, . )

i m dazo[ 1, 2- & WY EF P 2pether; }5He¢ ;2t’&7-b9¥??$aﬁ>ﬂ-9§9yilsies a

i mdazo[ 1, 2- egyycegs N£Gr yprepdt thg Ocongodnds Pyfi flozihard- ¥l and salts

i m dazol 2, 1- L} age oRidh SEQUBSL LSASH DGs%a€OTBRURILRL berEmba V11!

following steps:

a) cyclising compound of formula II

R4 X,

R; (re)
Yi

(wherein

R, and R, are as defined hereinbefore,

one of the groups X, or Y, represents a group of formula
II(a)
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- 34 - [err] (wherein one of the groups A, B, Cor D represents a
nmet hine group or a nitrogen atomand the remaining groups A, B, Cor D
represent methine groups, or A and B each represent nmethine and the -C=D
noi ety represents a sul phur atom R err]Subgtitgesheet- A#dPeriemben 1398 ne,
chlorine or brom ne atomor an al kyl, al koxy, hydroxy, phenyl, nitro,

am no, al kyl am no, di al kyl am no, al karoydiam no, cyano, carboxy,

al koxycar bonyl , am nocarbonyl, al kyl am nocarbonyl, di al kyl am nocar bonyl ,
trifluoromethyl, al kanoyl, am nosul phonyl, al k¥l gm nosul phonyl or

di al kyl am no- sul phonyl group, and Rlerr] represents a hydrogen, fluorine
or chlorine atomor a nethyl, g or Rlerr] and
Rlerr] attached at adjacent ring present a propyl ene
or n-butylene group) with a co offmul aN X [eyr]

(wherein Rierr], Rerr] and_RLgfr] ar def i ned—he+ei nbefore and Z[err]

represents a nucl eophilic | eaviRg group such as a hallogen atom e.g. a
chl orine or brom ne aton); Rg

II(a)
and the other group X, or Y, represents a group of the
formula II(b)

P II(b)
-NH - C - R4
(wherein

Ry, represents a hydrogen atom or an R;CO- group, R, and R,
are as defined hereinbefore, )

Z, and 2,, which may be identical or different, represent
optionally substituted amino groups or hydroxy or -
mercapto groups optionally substituted by lower (e.g.
C,.,) alkyl groups or

Z, and 2, together represent an oxygen or sulphur atom,
an optionally C,;—alkyl substituted imino group, an
alkylenedioxy or alkylenedithio group, each having 2 or
3 carbon atoms))

and any corresponding N-oxide thus obtained is reduced;

b) reacting a compound of formula III
R

N
R, \>—R3 (1e1)

N

\
H
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- 35 - g9g) (to prepare conpounds of forrmula | wherein R err] represents one
of the benzi m dazol -2-yl, imdazo[4, 5-b]pyridin-2-yl,

i m dazo[ 4, 5-c] pyridin-2-yl, imdazo[4, 5- b]Byra2|n 2-

i m dazo[ 4, 5-c] pyridazi n-2- yl, inidazo[4S Q aW@ﬁeﬁbagtnﬂé-§epuwn¢ﬁn1898 yl
groups) cyclising a conmpound of fornula'X 2rT] (wherei n none,
one or two of g § ?r Ups Alerr], Blerr], Cerr] or Derr] represents a
nitrogen atom Rée " remai ni ng groups A[err], Blerr], Cerr] or Dierr]
represent nmet hRpet@rRupsre REedef inedr demetinke fiopr)ogen, fl uorine, chlorine
or bromne ato n bh&h? a nitro, am no,

al kyl am no, dlgPE§|gh$ﬁb %a%% #PQ%Q&géﬁﬁgﬂnﬁpw%oxy al koxycar bonyl ,
am nocar bonyl , alkylan1nocarbonyl di al kyl am nocar bonyl, trifluoromnethyl,
al kanoyl , anlnosulphonyl al kyl am n ony!l or dialkylanino- sul phonyl
group; and R err] represents a hydr Qrine or chlorine atomor a
met hyl , met hoxy or hydroxy g groups X erfVpr Y[err]

represents an R[err]-NH gi$ X[ err] or Y[err] group
represents a group of fornmuTa X (a) - 36
- [err

[ ] (wherein

R, is as defined hereinbefore, and

Z; represents a nuclecphilic leaving group such as a
halogen atom, e.g. a chlorine, bromine or iodine atom,
or a substituted sulphonyloxy group, e.g. a
methanesulphonyloxy, phenylsulphonyloxy or p-
toluenesulphonyloxy group);

c) (to prepare compounds of formula I wherein R,

represents a carboxy group) converting a compound of
formula V

g, (v)

{(wherein

R, to R; are as defined hereinbefore, and

Ry’ represents a group which may be converted into a
carboxy group by hydrolysis, thermolysis or
hydrogenolysis) into a corresponding carboxy compound;

d) (to prepare compounds of formula I wherein R,

represents a 1lH-tetrazolyl group) cleaving a protecting
group from a compound of formula VI

Fhig iz s rgolasamas shes
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(wherein Rerr], Rerr] and R err] are as defined hereinbefore; one of the
groups R err] or Rerr] represents a hydrogen atomand the other R err] or
Rlerr] group represents a hydrogen atom_a (err]-al kyl up or '
cycl oal kyl group, Z[err] and Z[err], \/\hlSi—ib%'y'feb@‘QQienH%&ImW‘bGr 1e&%ent |
represent optionally substituted anino g¥ @ps- or hydroxy or nercapto groups
optionally substituted by lower (e.g. CJerr]) al kyl groups or Zerr] and
Z[ err] together represent an pxygen or sul phur atom an optionally
Cerr]-al kyl substituted |n|no', oupy an al kyl enedi oxy or al kyl enedithio
group each having 2 or 3 carbpn Ions)) 3nd reduci ng any correspondi ng
N-oxi de thus obtai ned, and®sp hydrol ysi ng t he re6ul }ing product;
h) (to prepare conpounds of forw k4] represents a
di.hydr o- pyri dazi n- 3-one or pyrlda2|n Q hi ch may be substituted
in the 2-position by a (ferr]-al kyl group opt z substituted by a
phenyl group, or in the carbon structure b al kyl groups each
having 1 to 3 carbon atons) reacting a carboxylic=aefd of formula Xl|

- 37 - [err]

(wherein

R, R, and R; are as defined hereinbefore, and R/"
represents a lH-tetrazolyl group protected in the 1- or
3-position by a protecting group);

e) (to prepare compounds of formula I wherein R,
represents a 1H-tetrazolyl group) reacting a compound of
formula VII

N
$>
R ; Rs (Vi1)

CN

(wherein
R, to R, are as defined hereinbefore) with hydrazoic acid
or a salt thereof;

£f) (to prepare compounds of formula I wherein R,
represents one of the imidazo({l,2~a}-pyridin-2-yl,
imidazo[{1,2-a)pyrimidin-2-yl, imidazo[1l,2-c]-pyrimidin-.
2-yl, imidazo([1,2-a]pyrazin-2-yl, imidazo-
[1,2-b]pyridazin-2-yl or imidazo({2,l-b]thiazol-6-yl
groups) reacting a compound of formula VIII
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(wherein Rerr], Rerr] and R err] are as defined hereinbefore; and E
represents an et hylene or ethenylene group optionally substituted by one or
two C[err]al kyl groups) or a reactive acid derivative thereof, such as an
ester, am de or halide, with a hydrazi ne tbstitiigsheex|-114 September 1998
Herr]N - NHR[err] (Xrrn) twBdrein R err] represents a
hydrogen atomor a (Jerr]-al kyl group optionally substituted by a phenyl
group) ; i) performng the reak§ipn of any one of steps (a) to (h) using
a starting material wherein a re | group is protected by a protecting
group and subsequently reani@g_any priot ecti ng grouRJqﬁep- j) resolving
an isonmer mxture into the sep 9&1@_94ngonent | soner's; L) converting a
compound of formula | into an addi t?on s#fe thereof or converting a salt of
a conmpound of formula | into the conpound. The cyclisation of reaction
step (a) is convenienfly carried out in a solvent or m xture of solvents
such as et hanol ("Rt Bpanol , gl aci al acetic acid, benzene, chlorobenzene,
t ol uene, xyl encongl9fothe ysupson®} hyl 6 hBrrepresents a methine
dlethyleneglycol-dlnethylet{g?r.d -
sul phol ane, di "ETRYR 1OF AR HE IR 13FPRePBY in an excess

the remaining groups A, B, C or D represent methine
groups, or

A and B each represent methine and the ~-C=D- moiety
represents a sulphur atom,

Ry, represents a hydrogen, fluorine, chlorine or bromine
atom or an alkyl, alkoxy, hydroxy, phenyl, nitro, amino,
alkylamino, dialkylamino, alkanoylamino, cyano, carboxy,
alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, trifluoromethyl, alkanoyl,
aminosulphonyl, alkylaminosulphonyl or dialkylamino-
sulphonyl group, and

Ry represents a hydrogen, fluorine or chlorine atom or a
methyl, methoxy or hydroxy group; or R, and R,, attached
at adjacent ring positions together represent a

propylene or n-butylene group) with a compound of
formula IX

N
€>“"Rs (1x)
N

R4

1, QO

v

(wherein
Ry, Ry and R, are as defined hereinbefore and Z,
represents a nucleophilic leaving group such as a
halogen atom, e.g. a chlorine or bromine atom);
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of the acylating agent used to prepare the conpound of formula Il, e.g. in
the corresponding nitrile, anhydride, acid halide, ester or amde, e.g. at
t enperatures between 0 and 250[err] C, bu referaply at the boilin
tenperature of the reaction mxture, opt éUH%‘i“’I‘{Fe isﬁegh'e%rg%%tﬁé‘éb‘ﬂf 9%98
condensi ng agent such as phosphorusoxycht é¥3 de, thionyl chlori de,

sul phuryl chl ori de, sul phuric acid, p-toluenesul phonic acid,

net hanesul phon¥t &EPJPTRPAFEcHPBPPUNGS| @f SRE§BEGrchgeFﬁ}an%yphosphoric

acid, acetichaﬁégﬂégéﬂtgroaatbenehbybbgz&haﬁg&aaenc919f a bafe such as

pot assi um et hoxi or potassium.tert, -bytoxide. weyer, cygli.sation may
al so be carrieﬁmbg?zﬂfgh%UE§BY§6 VB2 Y d/&Pl§8553ﬁs%ﬁ&lggéﬁp}n'zﬂaaEver,
it is particul imigaadyapbabgdpyrazdnearyl ,oinittheofdast-cipyefidatzdam-2a) by
preparing a cogpousd: LMWl ks _Leasgti.an. mxt une Ry j\hg a
correspondi ng -hi?Qéaéﬁ?ﬁ3v§oﬁﬂégﬁéaa%g§igngﬁlygingée Srggeg§§&ﬁgki
carboxyl i ¢ aci gyetisdngupRacRpPPRNA0OR, formmlaady| ati on of a correspondi ng
o-di am no conpound. Wen the reduction of the nitro group is broken off at

t he hydroxyl am ne stage, the N-oxide of a conmpound of fornula | is obtained
in the subsequent cyclisation. Rheg rgsultng N-oxide is then converted by
(]
é

reduction into a correspondi ng co Rormula-1.. In step (a), the
subsequent reduction of the N oxi fl orrmula | obtained is advantageously
carried out in a solvent sucl s f@ter!|water/ethanol ,{ X®thanol, gl aci al
acetic acid, ethyl acetate or di uhyl 0 m de with hydrogen in the
presence of a hydrogenation catal yst "4duch a2 Raney ni ckel, platinum or

pal | adi um charcoal, with netals such as iron, tin or zinc in the presence

of. an acid such as acetic, hydrochloric or sul phuric acid, with salts such
as iron(l1)sul pwaeeeini n(11)chloride or -

Pl T R S R T
tenperature. @ nitrogen atom and
the remaining groups A,, B,, C, or D, represent methine
groups;
R;; represents a hydrogen, fluorine, chlorine or bromine
atom or an alkyl, alkoxy, hydroxy, phenyl, nitro, amino,
alkylamino, dialkylamino, alkanoylamino, cyano, carboxy,
alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, trifluoromethyl, alkanoyl,
aminosulphonyl, alkylaminosulphonyl or dialkylamino-
sulphonyl group; and
R;; represents a hydrogen, fluorine or chlorine atom or a
methyl, methoxy or hydroxy group;
one of the groups X, or Y, represents an Ry~NH- group and
the other X, or ¥, group represents a group of formula
X(a)
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The reaction of step (b) is conveniently carried out in a solvent or

m xture of solvents such as nethylene chloride, diethylether,

t et rahydr of uran, di oxane, di nethyl-sul phoxi de, di nmethylfaqrnmam de qr,

benzene, optionally in the presence of a"?‘P)i%félth%F'h%‘?tn'gl'%%ﬂtegﬁ’&ﬁqa%g%odi um
carbonat e, potassium carbonate, sodiun1ﬁdebi1de, potassiumtert.-butoxide,
triethylamne or pyridine, whilst the latter two may sinultaneously al so be
used as solvent, preferably at tefperatures between 0 and 100[err]C, e.qg.

at tenperatures between anbient RPS e and 50[err]C. In the reaction
of step (b), a mxture of tHgl i's s is preferably obtained
which can if desired subsequen esolAred i®nto the corresponding 1- and
3- isomers, preferably by chrgmat ogrdphy Nisi ng a substRate such as silica

gel or al um ni um oxi de. I n reaction step derivatives of
t he carboxy group such as unsu @Eituted or Ssup les, esters,
thiol esters, orthoesters, imnoe hers, am di n&s~0o f s, anitrile

group or a tetrazolyl group may be converted into a cakhexy group by
hydrol ysis,” esters with tertiary alcohols, e.g. tert.butylester, may be
converted into a carboxy group by thernolysis and esters with aral kanol s,
e.g. benzylester, may be converted into &t boxy group by hydrogenol ysis.
The hydrolysis(qgéygy% (c) is conveniently carried out in the presence of

an acid such as hydroch] oric, sul phuric, ,phosphori trichl oroacetic or
trifluoroaceti & ackd 3 Fe2PpelBndeltred B%Eglgéﬁﬁbﬁ i

- 40 - sodi umonedicEX it Yrdupsasy WP Ridreprdsdnts = liyddngersdtant such
a;t 2’?; Slr bx\é\ﬁée%?ttrﬁaen%ﬁhe% }Ej,‘_,,n %lf ﬁ’,\iatg%ro/u%t l}%g(yese\éﬁ'.tse ra( 'W%poitc%,
a C;s—alkyl group or a cycloalkyl group,
Z; and %, which may be identical or different, represent
optionally substituted aminc groups or hydroxy or
mercapto groups optionally substituted by lower (e.g.
Cis) alkyl groups or
Z; and Z; together represent an oxygen or sulphur atom,
an optionally C,;-alkyl substituted imino group, an
alkylenedioxy or alkylenedithio group each having 2 or 3
carbon atoms)) .
and reducing any corresponding N-oxide thus obtained,

and optionally hydrolysing the resulting product;

h) (to prepare compounds of formula I wherein R,
represents a dihydro-pyridazin-3-one or pyridazin-3-one
group which may be substituted in the 2-position by a
C,;~alkyl group optionally substituted by a phenyl group,
or in the carbon structure by one or two alkyl groups
each having 1 to 3 carbon atoms) reacting

a carboxylic acid of formula XII
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tenperatures between -10[err]C and 120[err]C, e.g. at tenperatures between
anbi ent tenperature and the boiling tenperature of the reaction m xture.
When hydrolysis is carried out in the pr nce an or ic acid as
trichloroacetic or trifluoroacetic acid,gﬁﬁﬁn%ﬁﬁéHSPﬁ %yg? oﬁ%ég
present may optionally be sinultaneously &dnverted into a corresponding
acyl oxy group such as a trifluoroacetoxy group. If Rlerr]' in a conpound
of formula V represents a cyano oFraninocarbonyI group, these groups nay

al so be converted into a carboxy g#oNt h a nitrite, e.g. sodiumnitrite,
in the presence of an aci #°%attf%ag Grfe acid, whiclhyngy al so be

si mul t aneously used as sol vent, at )
If Rlerr]' in a conpound of forrmula V rep
tert.-butyl oxycarbonyl group, the tert.-bu may al so be thermally
cl eaved, optionally in an inert solvent such as yl ene chl ori de,

chl oroform benzene, toluene, tetrahydrofuran or di oxane and preferably in
t he presence of a catalytic anpbunt of an acid such as p-tol uenesul phonic
aci d, sulphurléi ho horic or pol yphosphoric acid, preferably at the
boi l i ng tenper the sol vent used, e.g. at tenperatures between
40[err] C and IQO[BM&}I@ R, kfreRper d]e'finedahemepimhafoafe:f @ndulBa V represents,

for exanpl e, %ﬁg&g u

hydr ogenol yti ca +eave%rq *é&%géggn%gﬁ%$§fé% onaég?apyst such
as pal | adi un @%%htutﬂabxm@%mé TP vent 1&ydh 9&’§um§t)h%ola reacsioe

et hanol / wat er ,a& @&t i vEEiveE @Eéﬂeofth¥ﬁcﬁcﬁéaéﬁ e8t8¥angmele or

di met hyl f or ma referably

- 41 - betmeg%gbuﬁgd % r?]?yé% °§n5?€ﬂ?1?e§5£Fature, under a
hydrogen pressure of 1 to 5 bar. Dprlng hydrogenol ysi's, other groups nay be
gtragﬂgfadaat the sane tine, e.g. a ﬁllet r-O»ﬁfﬁs“p may be reduc&&fﬂ an am no

Qr exanple, a

(wherein
R;s represents a hydrogen atom or a C.;—alkyl group
optionally substituted by a phenyl group);

i) performing the reaction of any one of steps (a) to
(h) using a starting material wherein a reactive group
is protected by a protecting group and subsequently
removing any protecting group used;

3) resolving an isomer mixture into the separate
component isomers;

k) converting a compound of formula I into an addition
salt thereof or converting a salt of a compound of
formula I into the compound.

The cyclisation of reaction step (a) is conveniently
carried out in a solvent or mixture of solvents such as
ethanol, isopropanol, glacial acetic acid, benzene,
chlorobenzene, toluene, xylene, glycol,
glycolmonomethylether, diethyleneglycol-dimethylether,
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benzyl oxy group to a hydroxy group, a vinylidene group to the correspondi ng
al kyl i dene group or a cinnamc acid group to the correspondi ng
phenyl - propi oni c acid group, or they may be replaced by hydrogen atons,
e.g. a hal ogen may be replaced by a hydr 8ybstitatesheet Sl Septenmbast t298ng
groups for step (d) include, for exanples 38iphenylnmethyl, tributyl tin or
triphenyl tin groups. In step (d), the cleaving of a protective group
used i s advant &g‘é&gﬂlﬁn@ar Fiige thytl formamd der,e S@taa ldmen ¥y difb i) i9XIRS S,
preferably in blfe theeaeylatingh wdiedthh@ds tFighepgatrd PSP Io@ base
such as sodiun1g%%{ XI or_al cqholic anmonia, in a suita%!e sol vent such
as net hyl ene cff 2 Lhat fafol 1 RATESSRON NG ot L% i sopr opano

at tenper at ur eanbytimidie 0 aaid halGdehutesresf aralinided, asdy.erdt t enperat ure
or, if the reagti ' [ [ esen f i nia, at
el evat ed terrpergg%‘%%gg?ugég Ib%%w%%?r’pgpaat%?reggobgﬁm%glr?ﬁf?%ﬁ%cﬂllég[a%
preferably at Peiddng: Heaperatpren of2khendepeilion pdxturkhe grtinaklof
step (e) is praherdll predencad odlla idbnieHyitR ta Acipeiyene, tol uene or
di et hyl f or mam _de aﬁﬁ%pgpera res between 8Q "and 150[err] C, preferably at
125[err] C. ConPaTE V;Q§ﬂ%%$°qﬂﬂ?'hiﬁPﬁﬂM¥FQ%ﬂ§}q li berated during the
‘reaction from sulphialyilcdiondider,i dalphuricsadiidy it udenesdiphureisence of
a weak acid sughsas i ri.de _Qqr. i . pbtained in the
reaction m xt ur%%l dring %hnelér?rug'g%ltgﬁd&% Vi %ﬁath?grtaozcg’flﬁcﬁgéz%]iég’ aci d,
preferably w t Phosphioriliemagidie polyphdspharid mcid d@ceitic anhydt ste

pfefefab|Y_prO@&Cﬁﬁﬂﬂ&nally in the presence of a base such4s- the
reaction m xture by reacti gl.um nium chlaoride or tributyl tin chloride
r‘?é’?és%&é‘

with an alkali P S 9L RATARSII Eehts RPFVkASt | y | ber at ed
by acidificati Hiowevielr ,a oyidlilsatd@ind naiyclalad Ve ladnaadd oute wirthkdats W phuri c

aci d. solvent and/or condensing agent.

However, it is particularly advantageous to carry out
the reaction of step (a) by preparing a compound of
formula II in the reaction mixture by reducing a
corresponding o-nitro-amino compound, optionally in the
presence of a carboxylic acid of 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
formula I is obtained in the subsequent cyclisation.
The resulting N-oxide is then converted by reduction
into a corresponding compound of formula I.

In step (a), the subsequent reduction of the N-oxide of
formula I obtained is advantageously carried out in a
solvent such as water, water/ethanol, methanol, glacial
acetic acid, ethyl acetate or dimethylformamide with
hydrogen in the presence of a hydrogenation catalyst
such as Raney nickel, platinum or palladium/charcoal,
with metals such as iron, tin or zinc in the presence of
an acid such as acetic, hydrochloric or sulphuric acid,
with salts such as iron(II)sulphate, tin(II)chloride or
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The reaction of step (f) is expediently carried out in a solvent or mxture
of solvents such as ethanol, isopropanol, benzene, glycol,

gl ycol mononet hyl et her, di net hyl -formam d di oxane, at tenp ures
between 0 and 150[err]C, preferably at t H%%?HP%Fsge%eﬁﬂg%ﬁPgﬂPQﬁ&ﬁgég
100[ err] C. However, the reaction nay al so 3% <Ttarried out w thout solvents.
The cyclisation s conveni,ent|ly .carried . ou n_a solvent or

f st
m'xture of soI?Bﬁ%gmsﬁgﬁgggnéFﬁanBF wF§BpP§B§ﬁﬁP“egP§b%&eaﬁﬁﬁﬁ%?%ﬁﬂQE
benzene, chl or Ranegendckiedl aeneempeirataregl petween WYc andoS@ret, hybudt her

diethyleneglycgkﬁggg§%§¥a Inghblgﬂkpgghggga@hg%thylfornan1de tetralin or

I n an excess o g agent use O prepare the conpound of genera
formula X, e.g. in the corresponding nitrile, anhydride, acid halide, ester

or amde, €.0.rRk E@HE%&%BU bgS sltepV] e QsaE@n%iQCx‘en'%ﬁlﬁv Wa%fﬁre@@(x@tu{ he

boi I'i ng tenperature of the reaction m xture, optional resence of

a condensi ng a8efiP ¥&Bﬁ 2% pha&yrs: 6 5?}8#P$Fl§@c mﬁ
sul phuryl chl or bdeoriubphurile&hgqe&he&,t QJelt&lamruWMﬁam afﬁld:xane,

met hanesul phoni,¢_acid. h ] i C aC| 0Ss Il aC| ol yphosphori c
aci d, acetPc aéﬁﬁe§hH9JF¥§§ gﬁ gﬁgﬁl % F%? ﬁ Ss &) gkﬁf é%%asepsuch as
pot assi um et horptdonaliat é@srtm pe'letsenbat @)f @a. addviedmditniee ageritt ssudhon

may al so be capg .e,éd%h wa%%tat% S Dot 1 A0 Al RS IdHl 1REeNt -

However, it is particularly advantageous to perform.the reaction of ‘ste
(g) by preparlﬁg 3 yt@ﬁsggmh%pgt_—buégx1de, tgiethylamlne or P43_

X in the react pgmum@re:hhnsted:w ﬂ.@t&e&owmﬁi}dlma-tdnédubmmo

conmpound, optignally dn the.presence arb xylic acid of for

[err] B uééd as sof%e , pre era %ﬁ%emperatures bet een
and 100°C, e.g. at temperatures between ambient

temperature and S0°C.

In the reaction of step (b), 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, preferably by chromatography using a
substrate such as silica gel or aluminium oxide.

In reaction step (c), functional derivatives of the
carboxy group such as unsubstituted or substituted
amides, esters, thiolesters, orthoesters, iminoethers,
amidines or anhydrides, a nitrile group or a tetrazolyl
group may be converted into a carboxy group by
hydrolysis, esters with tertiary alcohols, e.g.
tert.butylester, may be converted into a carboxy group
by thermolysis and esters with aralkanols, e.q.
benzYlester, may be converted into a carboxy group by
hydrogenolysis.

The hydrolysis of step (c) is conveniently carried out
in the presence of an acid such as hydrochloric,
sulphuric, phosphoric, trichloroacetic or
trifluoroacetic acid in the presence of a base such as
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(wherein Rerr], Rerr] and Rerr] are defined as hereinbefore), or by
acylating a correspondi ng o-di am no conpound with a carboxylic acid of
formula Xl. When the reduction of the nitro group is broken off at the
hydr oxyl ami ne stage, subsequent cyclisati %%bﬁﬁfb\mjégéet hd4Nbeptembesf1 398
conpound of forrmula |I. The N-oxide thus obt4él med is then converted by
reduction into a corres ondi ng conpound of, formul a | .The sub§%$ ent

reducti on of ansR96?Pd5 FF&?l 6t SFnBOtRSSHME bysporide, iled St
sol vent such asswvawent uﬂbﬁrbethanet” watb&vabthghaalabthaﬂuhs acid, ethyl

ﬁ;gﬁg;gngglghnggFXF% ; sgh% o nggpago %mp%%iz&ﬁﬁfﬁkéie at

ane
paIIadlun1charcbampewatnrnstbﬁ§wss@h-49°ﬁr@md ﬂﬂ@°§n ﬂ me ia% t he presence

of an acid suchygpp a%atth%eshmk%%oram%l%tsw aQ:u%%‘ GndVithz $IilISngich
as |ron(II)squhate tin(l I)c | oride or ,sodiymdithionite, or w.th

hydrazine in t hEepPeTatiEePIR RE) IRaCEdPNa PIXEREE-at WheD BYCROAYSH Said

50[err]C, but peai:e&alal yut! idaTthenprieesmdeiioff an orfanitlked@ienich as

hydrolysis in s nveni entl. arrled qut _ej.t er, | t.he sence
of an acid suchtcgg' 8Fc?@1‘fle% % O%s 6‘%& tslp orcllc « & cr?llc():r cl)'gce ic or

- 44 - trifl uohydrexyc groupsi mmlssnptr mmmm%@%mmmmy
hydr oxi de or poE%ﬁﬁ«'e%é&M&&@ A€ dorasHondBle® XY 1B il Bk a

wat er / met hanol ano wat er / et hanol ;" wat er’/ i sopropanol or water/di oxane
at tenper at ur es EEEANOF 02AFEAXY] GTAWP-120[ err ]| C, e.g. at

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

If R, in a compound of formula V represents, for
exanmple, a tert.-butyloxycarbonyl group, the tert.-butyl
group may also be thermélly cleaved, optionally in an
inert solvent such as methylene chloride, chloroforﬁ,
benzene, toluene, tetrahydrofuran or dioxane and
preferably in the presence of a catalytic amount of an
acid such as p-toluenesulphonic acid, sulphuric,
phosphoric or polyphosphoric acid, preferably at the
boiling temperature of the solvent used, e.g. at
temperatures between 40°C and 100°C.

If R, in a compound of formula V represents, for
example, a benzyloxycarbonyl group, the benzyl group may
also be hydrogenolytically cleaved in the presehce 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

This is the raplacament sheet

Dete: 14 SEP 9%



t enper at ures between anbi ent tenperature and the boiling tenperature of the
reaction m xture. Wien hydrolysis is carried out in the presence of an

organi c acid such as trichloroacetic or trifluorqaceti Ci n lgohol i ¢
hydroxy groups present may si mul t aneous/SHBSETE édﬁ+%?8%§“§8¥ﬁg§%gnding
acyl oxy group such as the trifluoroacet oxyigroup. The reaction of step
(h) is convenientlé?carrie Q In a solvent_such as net?%n |, ethanol,

ut S ol
i sopropanol, JgretY&eRalefP® 387Gr of - Br oBFoAPLLIEBE “EARPER S ®an UBYEES & of
t he hydrazi ne wydhydenzprneshudeabe mused &t baenpebarungshydragenodysis,

200[err] G e GorRbr! SHBGRE! HAELRCLUAGRA 2R IntORhGE! kineh UL B cher abl y at
the boiling tenperatare t reaction m xture, and optionally in the
presence of armit¥ed gueHPaBayubghiefdbced o 85 aBABSUBPRYRI/c qaci d as

colndentsi ng ?geﬂ%nzimsxyegebhartaax% h?&%‘k?[ graup? aevq?wiiadr?@gt;w‘@out a
sol vent. n step. (i), €xa S 0O otecting groups for a r,OX roup
are trinethylsF?ygyga%BFyﬁ?gggﬁiﬁgl?RkKEﬁéﬁpee PP PErF.pﬁﬁpépfcb and
;etrahydropyragybugrnﬁpshendoprespohﬂngggphnpyl#pmggﬁo?dbngpid @ﬁamg,no or

i mino group inglu cety y LGN a enzyl groups.
Step (i) is pré*e?g &yﬁggrﬁ%e%eggggé§.%ydﬁgpysis%ianﬁséq%é dsggolvent,

e.g. in water, hatogeopmayl brareplaced: by ar dydregeRat&oror di oxane/ wat er,
in the presence of an acid such as hydrochloric or sul phuric acid or in the

presence of an_al kali netal base such as sodiqugy%%gxhde oreﬁo%%&§iun25

hydroxi de at tE&WbERRLG BYObECHEBA groups for s includ

0 and 100[ err ] é&xappaker althyipaenyiaekbiylli, ngriisgiynatbine caf tirfipheradt itoim

m Xt ure. Fbmevggbugsbenzyl group is preferably split off by hydrogenol ysis,
e.g. with hydrégenin the presence of a catalyst such as pall adi um charcoa
In a solvent such as nethanol, ethanol, ethyl acetate or glacial acetic

acid, In step (d), the cleaving of a protective group used is
advantageously 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, methancl,
methanol/ammonia, ethanol or isopropanol at temperatures
between 0 and 100°C, but 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.

The reaction of step (e) is preferably carried out in a
solvent such as benzene, toluene or dimethylformamide at
temperatures between 80 and 150°C, preferably at 125°C.
COnvéniently, either the hydrazoic acid is liberated
during the reaction from an alkali metal azide, e.g.
sodium azide, in the presence of a weak acid such as
ammonium chloride or a tetrazolide salt obtained in the
reaction mixture during the reaction with a salt of
hydrazoic acid, preferably with aluminium azide or
tributyl tin azide, which is also preferably produced in

e
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optionally wwth the addition of an acid such as hydrochloric acid at
tenperatures between 0 and 50[err]C, but preferably at anbient tenperature,
under a hydrogen pressure of 1 to 7 bar, preferably 3 to 5 bar. An i soner
mxture of a conpound of formula | thus %Bb%ﬂ%@@shﬁ9trﬂ4d%§9¥¥ankﬂ9Q§olved
according to step (j) by chromatography~u4fng a substrate such as silica
gel or alum ni oxli conpounds f t ai ned
may be convertéhflﬂ?%cFﬁ%naﬂfﬁgggﬁl%% ﬁegﬁffggtﬁg?%ngLﬂogéqggﬁplcu arly
for pharmaceuttributyt the chysrbdegvith|anaatkplabnetsdl agidresuch akth
i norgani c or oLgafg A£ids, ?g %@Qé@q@& éféf Pibébaeeauapoa%ma%eqémn

su

hydr ochl oric, hydrobromc uric horic, fumaric, succinic,

lactic, citricwitBrgafitube ﬁﬁ%@lﬁuﬁklﬂs 2Ny eReFhdPELC RE #Bw conpounds
of fornula | tSukphbtdenadidif they contain a carboxy or 1H-tetrazolyl
group, may if desired subsequently be converted into the salts thereof with
I norgani c or organi c bases, nore particularly for pharnaceutical use into

t he physioIogiThereactépnabfesadpi(fbnisaéxpedhenééy csuiried eufadnsa

i nclude for ex nﬁoﬁkuﬂlﬂ¥9£ Xhfeso g glggbﬁyQEOékﬂgncﬁyclohexylan1ne

et hanol ani ne, |et anol am ne an triet am ne. he conpounds of
fornul ae |1 tolﬁpPFORﬁpeﬁ:aPénagéﬁ:aglxﬁalt|ﬁéYﬁﬁ@@PP&P§tPN1@ﬁ§eﬁweparat|on

of conpounds Ofimethyl-formamide or dloxane, e.g. aﬁ6tempbﬁhﬁuk%s| are

ei t her known f the litera d nomn hods
Thus, for exan%?g] egn c8nﬁ8&nég8$cfopﬁﬁ nga §688¥5 tﬁ@*%hlon
of a correspon2dngnd- a00AC.ni Howewerpothd aadctmbseqaﬂnalﬁedmandamnahdthe
NItro group. oyt without solvents.

The cyclisation of step (g) is conveniently carried out
in a solvent or mixture of solvents such as ethanol,
isopropanol, qlacial acetic acid, benzene,
chlorobenzene, toluene, xylene, glycol,
glycolmonomethylether, diethyleneglycol-dimethylether,
sulpholan, dimethylformamide, tetralin or in an excess
of the acylating agent used to prepare the compound of
general formula X, 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 phosphorus
oxychloride, thionylchloride, sulphurylchloride,
sulphuric acid, p-toluenesulphonic acid,
methanesulphonic acid, hydrochloric acid, phosphoric
acid, polyphosphoric acid, acetic acid 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 perform the
reaction of step (g) by preparing a compound of formula
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A compound of formula I'll, V, VI, VII, I X, Xor X used as a starting

mat eri al nay be obtained by acylation of a correspondi ng o-phenyl enedi am ne
or a corresponding o- am no-nitro conpound, followed by reduction of the
nitro group and cyclisation of the subse_&iligati_m,te(sb'eat ndd SeptEinbembd9BBeny|
conmpound, optionally followed by cleaving any protecting group used or by

cyclisation Ofxalﬁoﬁhésﬁeaétﬂehymiid%i%étH?egeﬁﬁalh@ Qaégk%e%bhdqng o-
correspondi ng gkne or X NH- al kyl. ati on,of a_correSpondin

1H benzi ni daz PEEERRARLDO; fampepnd, apkienralikuinok 3|R€&gﬁ&§etﬁghabe

resol ved by cocaxbhokphat aeiﬂods,fergulahxmnatography Some of the starting
conpounds nenti oned above are described in EP-A-392317. For exanpl e,
2-n-propy|-5-(inidazo[l,Z-a]pyFWdin-2-y|)- 3H benzi m dazol e i s obtai ned by
reacti ng p-am no- acetophenone xR yric acid chloride, followed by
nitration, brom nation, Ccyoloicst Wi sam nopyridine to formthe

6- n- but anoyl am do- 3- (i m dazo[ 1, 2 pyRi di n- 2-yl)gpitrobengene, which is
subsequent|ly converted into the desiréd cefipgund Ry cyclisation, after
reduction of the nitro group, or @

2- n- propyl - 4- met hyl - 6- (1- net hyl benzi m daz®s yl) benzi m dazol e may be
obt ai ned by nitration of nmethyl 3- nethyl-4-n-buta®oyl am do- benzoat e,
subsequent reduction of the nitro group and cyclisation to yield
2-n-propyl - 4- pghéyeif- met hoxycar bonyl - 1H- benzi m dazol e, which is then
converted into th desired conmpound usi ng_2- mnethyl am no-

- 47 - aniliBunifenaRYcRi a8 Gefined g heradaRatON) A% PY he al koxy
group is substa&ylaﬁln@ éheoﬂresﬁondﬂng06-51§ﬁ§hb|eam?buﬁa wikkglagol e group

mey be obt ai negaéeax;rfgp &§18YokCB5La A Ok 12

When the reduction of the nitro group is broken off at
the hydroxylamine stage, subsequent cyclisation produces
the N-oxide of a compound of formula I. The N-oxide
thus obtained is then converted by reduction into a
corresponding compound of formula I.

The subsequent reduction of an N-oxide thus obtained is
preferably carried out in a soivent such as water,
water/ethanol, methanol, glacial acetic acid, ethyl
acetate or dimethylformamide with hydrogen in the
presence of a hydrogenation catalyst such as Raney
nickel, platinum or palladium/charcoal, with metals such
as iron, tin or zinc in the presence of an acid such as
acetic, hydrochloric or sulphuric acid, with salts such
as iron(II)sulphate, tin(II)chloride or sodium
dithionite, or with hydrazine in the presence of Raney
nickel at temperatures between 0 and 50°C, but
preferably at ambient temperature.

The subsequent hydrolysis in step (g) is conveniently
carried out either in the presence of an acid such as
hydrochloric, sulphuric, phosphoric, trichlorcacetic or

Thiz is ths replacement sheet

Dats: | ¢ SEP 1998



correspondi ng 7- hydroxy-benzi m dazol e, as described in EP-A-392317, by
reaction with a corresponding [err], [err]- dihaloalkane and subsequent
reaction with a corresponding i mi dazol e. new conpounds of fornula I

and the physiol ogical ly acceptable saltsSY %ﬁ"‘é‘éﬁ’ shag- V4 Sepfiegber 1998
phar macol ogi cal properties. They are angi 6tf'ensi n antagoni sts, particularly

angi ot ensi n- | | n unds
were tested flgrr’it%elr t)l o?% |c§;f/ ef ﬁhgﬁ%@?‘%g‘gﬁ eirjglyﬁa ?gir?nQQ

4' -[[2-n- butyﬁnﬁqu(hyﬁqugﬂe19g|go§ﬁ%@ymmxggdmpx1de in a suitable

rret hyl - benzi mgdazalmtl -sthdn Nesd hyadei pcb‘&ﬂéfi- /Hethanol $2&ERXNbLG aci d; B =

4ot oyl - Dony MR A thane L (Bt eey 41 & éﬁ@%ﬁgg ) vater/gigyane ati g

trifIuoroacetwmmperdtureSLbeﬁﬁébm L0 9C -dndeLdgPec/-dg(tatr ahydr o-

benzi m dazol y
rret hyl ] - bi phenﬁﬁlaze XA :l,lllg’%ﬁgéé%d%ﬁ){) rlt h(lzmperature and the boiling

-[[2-n- propyWﬁ@Hﬁﬁﬁﬂur% ?ﬁ ﬁ%@h&¢%@ﬁ¥@h1ﬁb¥%ﬂr2- When hydrolysis is

y|) benz'”1da@%rf&éa]d@@tfﬂ|&hb'§P§§¥ﬁcg of an 62§RAX¥| h6idCkdch af =
-[[2-n- propyl gl-6 1- met benzi m dazo

- 2-
yI) benzi mi daZdl 238 HF 9. Y +ﬁ%§?¥%§6?t5° acid,  ppypalaehofic
- 48 - F = Aﬁydﬂdkqurﬁmp& gressny | mfy (dinudtaneouddyyi be2ephyerted

benzi m dazol - yuld -t St d s gahd Thy CAEPE8ky Pa¥bdp such as the

trifluoroacetoxy group.

The reaction of step (h) is conveniently carried out in
a solvent such as methanol, ethanol, isopropanol,
glacial acetic acid or propionic acid and/or in an
excess of the hydrazine or hydrazine hydrate used at
temperatures between 0 and 200°C, e.g. at temperatures
between 20 and 150°C, but preferably at the boiling
temperature of the reaction mixture, and optionally in
the presence of an acid such as sulphuric or p-
toluenesulphonic acid as condensing agent. The reaction
may, however, also be carried out without a solvent.’

In step (i), examples of protecting groups for a hydroxy
group are trimethylsilyl, acetyl, benzoyl, methyl,
ethyl, tert.-butyl, benzyl and tetrahydropyranyl groups
and protecting groups for an amino, alkylamino or imino
group include the acetyl, benzoyl, ethoxycarbonyl and
benzyl groups.

Step (i) 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 or sulphuric acid or in
the presence of an alkali metal base such as sodium

hydroxide or potassium hydroxide at temperatures between

Fhig bn tha rgolseamant shegt



bi phenyl ; G = [[ 2- n- propyl - 4- met hyl - 6- (but anesul tam 1-yl) -
benzinidazol 1-yl]-methyl]-2-(1Htetrazol -5-yl)- bi phenyl ; H=
-[[2-n-butyl -6-(2, 3-di met hyl mal ei ¢ acid im_no)-4-
I

th
nethyl benzi m dazol - 1-yl ] - met hyl ] - b|phen§“b§Uﬂﬂe5he@hr56k§ﬁpﬁﬂ@b¢m1998
sem hydr at e; | = 4'- [[2-n-butyl-6- (|sopropylcarbonylan1no) 4- et hyl -
benfig‘daéoi EOY£idn§é@ybl Prebenyb1y- £ LREYbb£1ing téfib8ratude=of
n- buty
( mor phol i nocar 9 y¥%$¥#b?nb@ﬁ§FH¥ﬁazoﬂ°ﬁ¢V?Tt a benzyl group is

met hyl ] - bi phenyteferabbpxgblitacffl; by Kydrogenolysis, e.g. with

2-n-butyl X n
netLgl ben2|n1%g. §¥§£ ?f gﬁgné?€ggﬁgﬁeﬁkfg1gggafysga?%oxy rc acid
sen1tr|f|uoroa@@lhgélum/gharcoal in a solvent such as methanol,

4" -[[2-n- bUtyleghﬁﬁoi'”égﬁ§9|a&eﬁé&epéPp?iQKYll acetic ac1?
nethyl benzi m dazol - etrazol - 5- z { - bi phenyl ;

= 4 -[(2- Cyc|%®$53?§l¥yng@hp|zge(gd ition of an acid suc

met hyl benzi m dag@techybribeazidi d8zoempeyhtures between 0 and 50°C,
met hyl ] - bi phe

-[(2-n-prop;¥@ﬁ?%§§ﬁ§?§§i%i?ﬁg%ﬁ9??%£#F%%P%?at“re' under a hydrogen

benzi m dazol - 2pyessurezefi akol 71bgr) - prefigrably 3 toi phbayk- 2- carboxylic

aci d; 0 = 4 -[(2-n-propyl - 4-net hyl - 6-
An isomer mixture of a compound of formula I thus
obtained may if desired be resolved according to step

(3) by chromatography using a substrate such as silica
gel or aluminium oxide.

In step (k), the compounds of formula I obtained may be
converted into the acid addition salts thereof, more
particularly for pharmaceutical use the physioclogically
acceptable salts thereof with inorganic or organic
acids. Suitable acids for this purpose include
hydrochloric, hydrobromic, sulphuric, phosphoric,
fumaric, succinic, lactic, citric, tartaric or maleic
acid.

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

group, may if desired subsequently be converted into the,

salts thereof with inorganic or organic bases, more
particularly for pharmaceutical use into the
physioclogically acceptable addition salts thereof.
Suitable bases include for example sodium hydroxide,
potassium hydroxide, cyclohexylamine, ethanolamine,
diethanolamine and triethanolamine.

The compounds of formulae II to XIII which are used as
starting materials in the preparation of compounds of

M

This is the replacement sheset

Date: 1 4 SEP 1998



- 49 - (i mdazo[ 1, 2-a] pyri mdi n-2- yI) benzi m dazol -1-yl) -
rret hyl]-2-(1Htetrazol -5-yl)-bi phenyl ;
[ (2-n-propyl -4-net hyl -6-(5, 6, 7, 8- tetrahgdro-
| ni dazo[ 1, 2- a] pyri di n-2-yl ) - benzi ni dazol 2 gtitute sheet - 14 September 1998
nethyl] blphenyl 2-carboxylic acid; Q=

-[(2-n- promémﬂxl@tf‘)’ér@ éf’tﬂfb]? hdwid rﬁt%qr?ie literature or may be
| m dazo[ 1, 2- Jdi y‘y% benzi m dazol -
met hyl ] - 2(1 ’h"z‘gl% 9WIhiRftdiRAs. R =
'-[(2-n-propyl -4-chl oro-6-(1- rret hyI benzi m dazol - 2-

benzi m da]ﬁ-ﬂl(ﬁ oc’# Oré;gérﬁyaéﬂdza gt“ﬁc‘é}:{&a O Pormula II may be

yl)-

yl) - bi phenyl

[ [ 2- n- pr opy! Qbﬁrﬂcﬂtm Ty (3 Hixlatoian oh)a terresponding o-amlno-nltro
6-yl) - benzi nigtigduri Yadd NEiBsdduditditleion of €76 PRXYEL CaRS

Description of nethod: Angiotensin Il-receptor bonding The t ssu (rats
| ung) is honogenised in Tris-buffer (50 mvbl Tris, 150 ml Nad, 5 nivbl

EDTA, pH 7.4@® cnmbomm rof ufrerid GELT ,0rv 2671 rmtrss %, 2R, QQOXrIQus!&e

f hed |1 bat i 50 T 5 mwol
Wd forr] 0 P Ee R REEEA AT gl B o D R Sty (SR ML od o7 e
tissue. Each @@%P%dmm@l@échbf@ @@rmslpcbeélag 87C with
50 pM[[err] |a]nr1§ﬂ$4rpi19f§'d’bn\ﬂot.{ﬂﬂz'\l fﬂledvfédﬂby Fr.@ SEidn Qg g@énﬁgtro

concentrations of the test. su stance in a urre of

I ncubati on | STEMRAIY T FFTHn A5 dhe rﬁ%ﬁ‘@?&%&f@%ém?@t‘é‘r mat s.
The filters atiamdauipheshed curpgouhdy afticeaxpy dedlidwed (Bp SMAvIAGS,

VDI VGO Loty QbR Gl sl P WP by SELSRELLY £ |5 TRaSUT el
correspondingly substituted benzimidazole with a
corresponding amine or by NH-alkylation of a
corresponding lH-benzimidazole, whilst the isomer
mixture thus obtained may then be resolved by
conventional methods, e.gq. chromatography. Some of the
starting compounds mentioned above are described in
EP-A-392317.

For example, 2-n—propyl-5-(imidézo[l,2-a]pyridin-2—yl)-
3H-benzimidazole is obtained by reacting p-amino-
acetophenone with butyric acid chloride, followed by
nitration, bromination, cyclisation with 2-aminopyridine
to form the 6-n-butanoylamido-3-(imidazo[1,2-a]pyridin-
2-yl) -nitrobenzene, which is subsequently converted into
the desired compound by cyclisation, after reduction of
the nitro group, or

2-n-propyl-4-methyl-6-(l-methylbenzimidazol-2-yl)-1H-
benzimidazole may be obtained by nitration of methyl 3-
methyl-4-n-butanoylamido~-benzoate, subsequent reduction
of the nitro group and cyclisation to yield 2-n-propyl-
4-methyl-6-methoxycarbonyl-1H-benzimidazole, which is
then converted into the desired compound using 2-

methylamino-
This is the replacement sheet



- 50 - corresponding ICJerr] value is obtained fromthe dose- activity

curve. In the test described, substances A to S show the follow ng

| ] wee] val ues: Subst ance . ICLFrr] [ nM

A 510. 0 B Substitute shegp - §4 September 1998
130.0 D 3.7 47 - E

14.0 .. F o ) . 5.0 G

1.2 anlllnﬁ with cyclisatjgeng : | 6.6
J 3.5 K 17.0 L

240.0 . . . 12, . N .

26. 0 A ben218¥hazole in wh1c§.$%e alkoxy group ﬁ§ substituted

1.2 in theQ2-, 3-, 4- or Stppsition by an imidazole group 20.0
S na¥- Be ob'&a&ﬁ@ldt £QR, 3AMRAYEY Reaktibn G B Mand 0 vere

t ested on consci ous renal Egrten5|ve rafs for their effect, after ora
adn1n|stratloncﬁgFﬁﬁpﬁBPHBHs7K A oroherdnidagedeyr @s Aeserdkesydof 10

rrg/ kg these cogpemrd92e1ili,bbyeteadtient ezris:uctixvca @‘o&%@spor}d‘ﬂg%ge%//erkm- when the
above- nenti one nistered in.a dose mg/ kg i.v. no
d1RRTBRIRARGTRNR, SLBeRehlaR ¢ <ardert Yo

toxic side effée i®sorders in heart
rhythm were obsrrespontiingcimidazddear e

The new compounds of 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 were tested
for their biological effects as described hereinafter:

A= 4’-[{[2-n-butyl-7-({3-(imidazol~-1-yl)~-propyloxy]-4-
methyl-benzimidazol-1-yl]-methyl]}-biphenyl-2-
carboxylic acid;

B = 4’-({(2-n-butyl-7-{3-(benzimidazol-1-yl)-propyloxy]-
4-methyl-benzimidazol-1-yl]-methyl]-biphenyl-2-
carboxylic acid trifluorocacetate;

C = 4/’-[{[2-n-butyl-4-methyl-7-[4-(tetrahydro-
benzimidazol-1-yl)-butoxy]-benzimidazol-1-ylj-
methyl]-biphenyl-2-carboxylic acid;

D= 4'~[[2-n-propyl-4-methyl-6-(l-methylbenzimidazol=-2-
yl)-benzimidazol-1-yl]-methyl]-biphenyl-2-
carboxylic acid;

E= 4’~[[2-n-propyl-4-methyl-6~(l-methylbenzimidazol-2-
yl)-benzimidazol-l-yl}-methyl]-2-(1H-tetrazol-5-~
y1l)-biphenyl;

i
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- 51 - therefore well tolerated. In view of their pharnmacol ogi ca
properties, the new conpounds and the physiologically acceptable addition
salts thereof are suitable for the treatpgent of hypertension and cardiac
i nsuf ficiency and also for treating |schﬁéthuﬁéﬁ%BﬂbréfL%?PE%W%&@?998
di sorders, myocardial ischaem a (anglnar 48or the prevention of the
progressi on of_cardjAac sufficienc ocardi al .infarcti.on_and,for
treating diabetic n Eﬁ&@é&&?ﬂF°€N U Em%.hﬁégg g?n?égt%ﬁSF“8P§é858§YiA

bl adder di seases. béﬁznmmﬂnzni&man5—meﬂhym¢ phytHetetraablySagdept abl e
addition salts therg g% 0,ﬁlalso suitable for treating pul nonary di seases,
e.g. lung oedenma and % It bronchitis, for preventing arteri al
re-stenosis after angloplasty, for preventing t hi ckeni ng of bl ood vessel

galLs after Va§GHLa4'?p End_ﬁ?ﬁhpleg?nbuagnaghgthﬁsgL9%93|sland
i abeti c angi opat hy n, vi e otensin on { rel ease
of acetyl- choline BFRZHBH §$?%L ihY}ﬁ'mﬁf h? “¢h Zgh &FgﬁaFB eﬁsVﬁ

ant agoni sts are alsblpnenpb}e for alleviating central nervous system
disorders, e.g. depression, Alzheiner's disease, Parkinson syndrone,

bulima and di sorders of cognitive function. Vi ewed froma further
aspect, the prEs®nt4(niEarnopubybvedés,shdineshyingledppagid dmined mita

or an isoner or phyﬁé@hpgxsaﬁiymﬁ&assiabL91§ahbthbqqea&pheh hhe-manufacture
of a therapeutic co n angygten3|n antagonistic activity.

| ti
In particular the p$g§§ fﬁ?eﬁ?}%nsﬁwb E8tffie use of a conpound of

formula | or an isoner or physiologically acceptable salt thereof for the

manuf acture of pa_t hgy appyLli CraPPPosL it 8Bpk8plAcakbBRR ahIAS) 24 -mlitngRnar Y
benzimidazol-l1-ylj-methyl]~biphenyl-2-carboxylic
acid;

J = 4’~[[2-n-butyl-4-methyl-6-
(morpholinocarbonylamino) ~benzimidazol-1-yl]-
methyl]-biphenyl-2-carboxylic acid;

K = 4/-[{2-n-butyl-6-~(cyclohexylaminocarbonylamino)-4-
methyl-benzimidazol-1-yl]-methyl]-biphenyl-2-
carboxylic acid semitrifluoroacetate;

L= 4’-[[2-n-butyl-7-[3-(imidazol-1-yl)-propyloxy]-4-
methyl-benzimidazol-l-yl]-methyl]-2-(1E-tetrazol-5-~
yl)-biphenyl;

M= 4’-[(2-cyclopropyl-4-methyl-6-(1-
methylbenzimidazol-2-yl)~benzimidazol~-1-yl)-
methyl]-biphenyl-2~-carboxylic acid;

N= 4/’-[(2-n-propyl-4-methyl-6-(1l-methyl-5-fluoro-
benzimidazecl-2-yl)-benzimidazol-1-yl)-methyl]-
biphenyl-2-carboxylic acid;

0= 4’-[(2-n-propyl-4-methyl-6-
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- 50 - corresponding ICJerr] value is obtained fromthe dose- activity

curve. In the test described, substances Ato S show the follow ng | C50
val ues: Subst ance | C er n

510. 0 B 52_%bst{t!1te[ sf!:get - 14 Sgptember 1998A

130. 0 D ol b E

i%éo (iﬂﬁdazo[l,z—a]pgﬁﬁﬁﬁain—z—yl)-benzim%é%zol—l—yl)- 6.6
J 3. methyl]-2-(1H-tetndzol~-5-yl)-biphienyl; L
240.0 M 12.0 N

26.0 O 3.4 P

1.2 P= 4 Q[(Z-n-propyl—4fpephyl-6 (5,6,7,8~tgtrahydro- 20. 0
S 7. &mlah&ﬁqdlzua@ SAREUNAR D bdnz midazdi-Mypnp- O vere
tested on consci ous Qﬁ%ﬁﬂ %E— ertensive ratg*for Pﬂf’ effect after oral
admi ni stration usi M§ o TSI 120 He. At a dosage of 10
ng/ kg these conpounds exhlblted a hypotensive effect. Mor eover, when the

above- nenti on d coqpo 3(}5 at| @lngﬁ{ é_[l?@. éiOﬁeB_oge@palgggés 7 n- \rlléart

toxic side ef ects e |notro ects or disor
rhythm were obser@éﬂ- i —yl)—benzxmldazol—l-y

methyl]-z (1H—tetrazol— -yl)-biphenyl;

R = 4’~[(2-n-propyl-4-chloro-6-(l-methylbenzimidazol-2-
yl)-benzimidazol~-1-yl)-methyl]-2-(1H-tetrazol-5-
yl)~-biphenyl-hydrochloride; and

S = 4/-[[{2-n-propyl-4-methyl-6-(imidazo[2,1-b]jthiazol-
6-yl)-benzimidazol-1-yl]-methyl]-biphenyl-2-
carboxylic acid.

Description of method: Angiotensin II-receptor bonding
The tissue (rats lung) is homogenised in Tris-buffer

(50 mMol Tris, 150 mMol NaCcl, 5 mMol EDTA, pH 7.40) and
centrifuged twice for 20 minutes at 20,000 x g. The
finished pellets are resuspended in incubating buffer
(50 mMol Tris, 5 mMol MgCl,, 0.2% BSA, pH 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 [PI]-antiotensin II (NEN, Dreieich, FRG) with
increasing concentrations of the test substance in a
total volume of 0.25 ml. 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
radiocactivity is measured using a gamma-counter. The
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- 51 - therefore well tolerated. In view of their pharnmacol ogi ca
properties, the new conpounds and the physiologically acceptable addition
salts thereof are suitable for the treatnent of hypertension and cardiac
insufficiency and al so for treating i schafistityte $hgatral 4 Saptamiiesri998

di sorders, nyocardial ischaem a (angina),” {3 the prevention of the
progression of cardiac ingsufficiency after ocardial infarction and for
treating diabet?%rﬁ%ﬁﬂ?ﬂgéPﬁchgl3318&&}59QgiP&PﬁFe§FPWaFQﬁ s§osess and

bl adder di seaseactivity cawweonpounds and t he physiol ogically acceptable
addition salts thereof are also suitable for treating pul nonary di seases,
e.g. lung oedema and chronic bronchitis, for preventing arterial
re-stenosis aftin thegi bpshsdescribegd; cvubsitagcesi ak&ni Sgsbobwbithed vessel
val I's after vasgylbwPRE' 8kl 00a1ua@dd for preventing arteriosclerosis and
di abetic angiopathy. In_view of the effects of angiotensin on the rel ease
of acetyl- choline and 1?paghggtgﬂc he brain,I&he REY angi ot ensi n
ant agoni sts are also suiftable for allevi ating c@nfra nervous {system

di sorders, e.g. depressijon, Al zheiner's diseagg garkinson syndr one,
bulima and di sorders of{ cognitive funcfion. Or8wed from a flurt her

aspect, the present invegntion pBovides jthe use58f0a conpound df fornula I

or an isoner or physiologicallycacceptable sajggt gereof for the manufacture
of a therapeutic conposijtion with an angi otensin antagonistic lactivity.

In particular the present invenPion pravides thé-fise of a conpound of
formula | or an isoner or physi®glogically accepgabl e salt therjeof for the’
manuf acture of a therapgutic cogpositian to tregtohypertension, pul nonary

G 1.2
20.0
6.6
3.5
17.0
240.0
12.0
26.0
3.4
1.2
1.7
20.0
7.8

W WO Wwo=zZ A RNy H I

In addition, compounds D, E, F, G, H, M and O were
tested on conscious renally hypertensive rats for their
effect after oral administration using methods known
from the literature. At a dosage of 10 mg/kg these
compounds exhibited a hypotensive effect.

Moreover, when the above-mentioned compounds were
administered in a dose of 30 mg/kg i.v. no toxic side
effects, e.g. negative inotropic effects or disorders in
heart rhythm, were observed. The compounds are

Thig iz the ranlanarment shest



- 52 - diseases, cardiac insufficiency, ischaem c peripheral circulatory
di sorders, nyocardial ischaem a (angina), diabetic nephropathy, glaucons,

gastrointestinal and bl adder diseases or %xﬂ)s‘?ﬁ@é’eegﬂeéthﬁﬂ gﬁ‘lilepqﬁ?fa

cardiac insufficiency after nyocardi al arctron Add t
present invention provides the use of a coﬁﬂound of formula | or an isoner

or physiol ogic tab alt_thereof for the manufacture of a
t herapeutic coﬁﬁﬂ%f |%n t%e¥$e ? 855?8§$|0n Al zhei ner' s di sease, Parkinson
syndronme, bulima, disorders of cognitive function as well as other central

nervous system g sp{ 4T §¢ théfif"‘ﬁﬂai'{ugﬁbi‘agﬁﬁﬁ'i E%B%‘éﬁ:tl@&e RIS @ik

I nvention provides a nethod_of treatnent o unan or - human ani nal
body said nethdﬁ°@5ﬂ$¥?§|ﬂﬁdaﬂh?nP§¥§FPﬁggﬂﬁa§&VdaEG&Ptébgﬁa cal |y
acceptabl e fornzgita €nepesndapé &aitubael foir &he te@tmentsalft thereof.

uthn or non- huRARSBHERRL BBy s R OABEN S ERARFTary AP AEC: ROk (o said

body a pharmacetrestihg aschpembtepevipherad camp@dﬂ@QMY1dmsnnd§n§ wher ei n
sai d body is su&%gﬁépglgiogggﬁﬁgﬁgﬁnihgga Ryl $Preeht il Yfkhe

i nsufficiency, aem ¢ peripheral cir at dr |sorders ocar di al

i schaen a (anglﬂﬁygrﬂﬁﬁbeﬂlEfnﬁﬁﬁ@éﬁﬁtHFsuﬁﬁﬁﬁ%ﬁﬁEY'@5&ﬁ§n4§&§ﬁﬁqﬁﬁlcn

bl adder di seas eﬁngareandnaanansuf:f t%bﬁ&&hgaﬁtl&bdﬁi@a{dﬁrﬁiopdﬁlﬁ( ction.

The present |nveEt|on al so % é d _of E{eat o &he human or
non- hunan ani ma¥ - BBE{™84i ga FH&E 85%6?’18‘ %dsﬁ?rﬁ i saterl r?g 0 said body a
phar maceuti cal | giseaspsabl e form of a conpound of formula |, wherein said
body is suffering from depression, Alzheiner's disease, Par ki nson syndr one,

The new compounds and the physiologically acceptable
addition salts thereof -are also suitable for treating
pulmonary diseases, e.g. lung ocedema and chronic
bronchitis, for preventing arterial re-stenosis after
angioplasty, for preventing thickening of blood vessel
walls after vascular operations, and for preventing
arteriosclerosis and diabetic angiopathy. In view of
the effects of angiotensin on the release of acetyl-
choline 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 syndrome, bulimia and disorders of
cognitive function.

Viewed from a further aspect, the present invention
provides the use of a compound of formula I or an isomer
or physiologically acceptable salt thereof for the
manufacture of a therapeutic composition with an
angiotensin antagonistic activity.

In particular the present invention provides the use of
a compound of formula I or an isomer or physiologically
acceptable salt thereof for the manufacture of a

therapeutic composition to treat hypertension, pulmonary
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- 53 - bulima, disorders of cognitive function or other central nervous
system di sorders. The dosage required to achieve these effects in adults
is generally 20 to 100 ng, preferably 30 to 70 ng, when adm ni stered
intravenously, or orally 50 to 200 ng, pBebstialk\shéettd458ptamber 1998
admnistered 1 to 3 tinmes a day. For this porpose, the conmpounds of fornula
| prepared according to the invention, optionally in conjunction with other
active subst ancssrespndindg i) ersluesis dobrained fndmnokrheafiesem

ant agoni st s, n@ét_liq,iitr}fqg &ated together with one or nore inert
conventional carriers-and/or diluents, e.g. with corn starch, |actose,

gl ucose, mcrocrystalline cellul ose, magnesi um st earat e,

pol yvi nyl pyrrolirflaite €ddt idesi®t thed Ard@bs€anées, AVBbH €S, sMewethéet hanol ,

wat er/ gl ycerol ter/sorbjtol . water/polyethyl ene-glycol, propylene-

gl ycol, cetyls Wing GHor VA% kymet hyl cel | ul ose or fatty substances
such as hard fat or suitfable mxtures gnereof,._T1n _conventionall gal enic
preparations such as pldin HOLRARER t 4bl ets,I%ap%’Emas, povvder‘s,

suspensi ons or suppositqries. AQdrtTgnal _active substances which may be
i ncl uded in the comnbinatli ons méhtioned}above TAY? be, for ex3anpl e,

bendr of | unet hi azi de, chljorot hi agi de, hydrochl og®;0t hi azi de, spironol act one,
benzot hi azi de, cycl ot hi 4zi de, ef hacri nijc acidJZ %u6osenide, metlopr ol ol ,
prazosi ne, atenolol, prapranolof, (di)hydrala F Nl hydrochl ori qe, diltiazem
fel odi pin, nicardipin, nifedipib, nisolldipin and.-%itrendipin. [The dosage
for these active substarjces is gpproprijately opg éifth of the|l onest
recormended dose up to %/ 1 of the normglly reconmended dose, if.e., for
exanpl e, 15 to 200 ng of] hydrochl orot hilazi de, 125%t0 2000 ng q
chl orot hi azi de, 15 to 2Q0 ng ofgethacrifnic acidyi.®» to 80 ng off furosem de,
20 to 480 ng of proprandlol, 5 ﬁo 60 ng of felggigine, 5 to 6Q ng of

—h

I 6.6
3.5
17.0
240.0
12.0
26.0
3.4
1.2
1.7
20.0
7.8

W "o "o = B tR Y

In addition, compounds D, E, F, G, H, M and O were
tested on conscious renally hypertensive rats for their
effect after oral administration using methods known
from the literature. At a dosage of 10 mg/kg these
compounds exhibited a hypotensive effect.

Moreover, when the above-mentioned compounds were
administered in a dose of 30 mg/kg i.v. no toxic side
effects, e.g. negative inotropic effects or disorders in
heart rhythm, were ocbserved. The compounds are
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- 54 - nifedipinor 5 to 60 ng of nitrendipin. The invention is further
illustrated by the following, non-limting Exanples. In the Exanples
(except where otherw se specified) all parts and ratios are given by
wei ght, except for eluant or sol vent rat Sobstititersheet -y Septeraber 1998
- 55 - Exanmple 1 - 51 -

-[[2-n-Butyl -7-[5-(i mdazol -1-yl)-pentyl oxy] - 4- net hyl -
benzinidazol-L@hqreﬁnﬂgﬂqeli[ﬁn&guaﬁb¢arboxylic acid hydrate 0.7 g (1.15
mvbl ) of tert.-butyl.4"-[[2-n-butyl-7-[5-

(i mdazol -1-yl) - pentylg%g] 4- et hyl - benzi m dazol - 1-yl] -
met hyl ] - bi phenyin 2%8¥ Rk #he i Rhammacelesicah BB°H?r'6+eFretﬁ‘9?eﬂ%"’

chloride, 5 m aﬁmﬁduﬁd@wmemé préﬂbm@laslﬂﬁﬁ aedep’eabméxaaaetianstl rred

for 12 hours at erature, ted wt ene chl ori de
and extracted W3 %ﬁ%r?@%ﬁ%ﬁ%?eﬁ°§ ﬁn?ﬁ?igyﬁﬁﬁa¥t sol ution
The organic pﬁuhypertehsznh(nmﬂ cnrﬁlmmsnm$hﬁf£cﬁadcpvapdralad flomn in

Th ts |
(Particle’si vo. CEEENE {adRelll BaPlohar fL ) LEE VB PaRLbEAGEER ) 07T
and crystalI|sé@Y?¢%ﬁﬁh§%t%ﬁﬁhaquﬁd(aﬂglgab (for othef praEspion\aft the

point: 185- 187[%6&1%&%1&]& Q’Eéﬂ'ﬂ&érlnéuﬂ'@éi&ﬁl:ﬁﬁé@t@@)m@%éﬁhﬁéﬁd C
71.81 H 7.09 S spectrum

L o) et fatReltihg. ror redfind aialsfic: neBhEARRERRaa s o

Exampl e 1: glaucoma, gastrointestinal diseases and bladder
diseases.

The new compounds and the physiclogically acceptable
addition salts thereof -are also suitable for treating
pulmonary diseases, e.g. lung cedema and chronic
bronchitis, for preventing arterial re-stenosis after
angioplasty, for preventing thickening of blood vessel
walls after vascular operations, and for preventing
arteriosclerosis and diabetic angiopathy. In view of
the effects of angiotensin on the release of acetyl-
choline 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 syndrome, bulimia and disorders of
cognitive function.

Viewed from a further aspect, the present invention
provides the use of a compound of formula I or an isomer
or physiologically acceptable salt thereof for the
manufacture of a therapeutic composition with an
angiotensin antagonistic activity.

In particular the present invention provides the use of
a compound of formula I or an isomer or physiologically
acceptable salt thereof for the manufacture of a

therapeutic composition to treat hypertension, pulmonary

Thig i the ramanarment chest
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4' -[[ 2-n-butyl - 4- net hyl - 6- (4, 5-di hydr o- 2H pyri dazi n- 3-

on- 6-yl)-benzi m dazol - 1-yl ) - met hyl ] - bi phenyl - 2- carboxylic acid 4
"-[[2-n-propyl - 4- et hyl - 6- (4, 5-di hydr o- 2H pyri dazi n- 3-

on- 6-yl)-benzi m dazol - 1-yl ] - net hyl ] - bi ph8ubétit2rte shebbx i 8epieitber 1998
'-[[2-ethyl-4-nmethyl -6-(4,5-di hydr o- 2H pyrgglazi n- 3- on-

- 56 - 6-yl)-benzimdazol -1-yl]-nethyl]-bi phenyl -2-carboxylic acid

4' -[[ 2- n- but y| -disesses , cagdiary |insuffdarikamy aniswhaemic peripheral

benzi m dazol - 1-34,ls -4 - 2- ' ' - .
(L2 eyl - o e T ot RGPS HHARYAL ffceents " (angina),
benzi ni dazol - 1-343kefckd\nepbxaRadhY - Flanqanal iRsereintestinal and
4' - [[ 2- n- pr opy IbYadas:h H ifedsas |ah ey Ippaveaa ridiid rogression of

a0 bep  Ralal MM dnd) R SCSRLB  L Geon,

am no) - benzi m dazol -1-yl ] - met hyl ] - bi phenyl - 2- carboxylic acid

oty no) - baeL GOy REGRATE BRGSO Praridss the g of

. 4" -[[ 2- n- pr opy |3 £ ef £93ala Fnigfodn bisgmer or physiologically

met hyl am no) - befzdePptard -salt JeHar bt Iedd Rt hardifacture of a
therapeutic composition to treat depression, Alzheimer’s
disease, Parkinson syndrome, bulimia, disorders of
cognitive function as well as other central nervous
system disorders.

Viewed from another aspect, the present invention
provides a method of treatment of the human or non-human
animal body said method comprising administering to said
body a pharmaceutically acceptable form of a compound of
formula I or an isomer or salt thereof.

- In particular, the present invention provides a method
of treatment of the human or non-human animal body said
method comprising administering to said body a |
pharmaceutically acceptable form of a compound of
formula I, wherein said body is suffering from
hypertension, pulmonary diseases, cardiac insufficiency,
ischaemic peripheral circulatory disorders, myocardial
ischaemia (angina), diabetic nephropathy, glaucoma,
gastrointestinal or bladder diseases or cardiac
insufficiency after myocardial infarction.

The present invention also provides a method of
treatment of the human or non-human animal body said
method comprising administering to said body a
pharmaceutically acceptable form of a compound of
formula I, wherein said body is suffering from
depression, Alzheimer’s disease, Parkinson syndrome,
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carboxylic acid 4 -[[2-n-propyl-4-nethyl-6-(n-pentyl am nocar bonyl am no) -
benzi m dazol - 1-yl ] - net hyl ] - bi phenyl - 2-car boxylic acid

-[ [ 2- n- propyl - 4- net hyl - 6- ( n- but yl am nocar bonyl -
met hyl ami no) - benzi mi dazol - | -yl ] - met hyl ] -Bilpstante sheetcai 8Septembeci P98 4
'-[[2-n-propyl - 4- et hyl - 6- (benzyl am nocarbggylam no) -
benzinidazol-l-yl]-nethyl]-biphenyl-2-carboxy|ic acid 4

-[[2-n- propyl&ﬁﬁuﬁmﬂqu-didaﬁdqﬂsuﬁﬂunngﬂmnmveuﬁunﬁtion or other

Pegél m dazol[ [ 2-n-pr opylr}}%f]vgq{%%%ycﬁcﬁgxy% a?n ﬁgi:gr bonyl -

met hyl am no) - benzi mi dazol - 1-yl ] - met hyl ] - bi phenyl - 2- carboxylic acid 4' -
[[2-n-propyl - 4q s, é‘k ibééi fEVQ”these effects in adults

nethylan1no) ben2|n1dazol neth en carboxyllc aci d
-[[ 2- n- pr opy =31 SRASFA LY (%q rﬁﬁ a:lr# %‘E%Sﬁ 0 mg, when

ben2|n1dazol 1aﬁﬂ1nm§ﬁaﬁédtﬂﬁﬁfﬂﬁénéhsmybomwl¢ra£&yfbo to 200 mg,
-[[ 2- n- propy I i

butyI am no) - be z JZMI - gq?/oc P{lﬁﬂ% %)é)%y car box T F
-[[2-n- propy@a¥ﬂnﬂﬁgn ﬁh%ﬁnﬂﬂﬁpqgﬁxmﬁkﬂ ounds of formula I _

CyC|0heXy|a”1n%&dﬁﬂﬁ%&“é&ﬁ%?dﬂné”&dr@ﬁQYiﬂvéhﬁiﬁﬂyloﬁ%z&ﬁéf?%yiﬁc acid

conjunction with other active substances, such as
hypotensives, diuretics and/or calcium antagonists, may
be incorporated together with one or more inert
conventional carriers and/or diluents, e.g. with corn
starch, lactose, glucose, microcrystalline cellulose,
magnesium stearate, polyvinylpyrrolidone, citric acid,
tartaric acid, water, water/ethanol, water/glycerol,’
water/sorbitol, water/polyethylene~glycol, propylene-
glycol, cetylstearyl alcohol, carboxymethylcellulose or
fatty substances such as hard fat or suitable mixtures
thereof, in conventional galenic preparations such as
plain or coated tablets, capsules, powders, suspensions
or suppositories. '

Additional active substances which may be included in
the combinations mentioned above might be, for example,
bendroflumethiazide, chlorothiazide, hydrochloro-
thiazide, spironolactone, benzothiazide, cyclothiazide,
ethacrinic acid, furosemide, metoprolol, prazosine,
atenolol, propranolel, (di)hydralazine~hydrochloride,
diltiazem, felodipin, nicardipin, nifedipin, nisoldipin
and nitrendipin. The dosage for these active substances
is appropriately one fifth of the lowest recommended
dose up to 1/1 of the normally recommended dose, i.e.,
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
propranolol, 5 to 60 mg of felodipine, S to 60 mg of
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4' -[[ 2- n- propyl - 4- et hyl - 6- (net hyl am nocar bonyl -

benzyl am no) - benzi m dazol - 1-yl ] - et hyl ] - bi phenyl -2- carboxylic acid
4' -[[ 2- n- propyl - 4- et hyl - 6- ( n- hexyl am nocar bonyl -

cycl ohexyl am no) - benzi mi dazol - 1- yl | - met hy3ubsbitytecsheet 2-14 Septsypbee 18898
4' -[[ 2- n-propyl - 4- met hyl - 6- (cycl ohexyl an+né&arbonyl -

et hyl am no) - benzi m dazol - 1-yl ] - net hyl ] - bi phenyl - 2- carboxylic acid

4' -[[ 2- n- propy|nufeipin.-er (% ket 69| ngi abcatboepdipin.

pent yl am no) - benzi m dazol - 1-yl ] - met hyl ] - bi phenyl - 2- carboxylic acid
4' -[[ 2-n-propyl -4-net hyl - 6- (npr phol | nocar pony] am no) - .
benzi m dazol - 1-D1% - HRYHGF1OB] FRoRYFEBSE of bUGFFRtag) by the following,
- 58 - 4" -[[ 2-mon+DiwitiingeERahp beé pyrInl the nExampDey| gakeept where

benzi m dazol - 1- - | 1-Dbi nyl - 2; carb | i igd. .
4'-[[2-n-pr opylg%ﬁ%€¥-%9%%§gf%¥} df ]hg(a:%&rlgg%y%‘gd%églos are given by

met hyl ami no) - beweligitiazexcepy| foneehyant pppheajvent ratbosywhichcate by -
[[2-n-propyl - 4-p@ikxs; 6- (pi peridi nocar bonyl ani no) -

benzi m dazol - 1-yl ) - met hyl ] - bi phenyl - 2-car boxylic acid

4' -[[ 2-n-propyl - 4- et hyl - 6- (3-benzyl -3, 4,5, 6-tetrahydro-

2(1H) - pyri m di non- 1-yl)-benzi m dazol - 1-yl ] -net hyl ] - bi phenyl - 2- car boxylic
aci d
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Exampl e 2 4'-[[2-n-Butyl-7-[3-(imdazol -1-yl)-propyl oxy] - 4- et hyl -
benzi m dazol - 1-yl ] - met hyl ] - bi phenyl - 2-carboxylic acid Prepared anal ogously
to Exanple 1 fromtert.-butyl 4'-
[[2-n-butyl-7-[3-(imdazol-1-yl)-propyl c3yhstituseshgét - 14 September 1998
benzi m dazol - 1-yl ] - et hyl ] - bi phenyl - 2- car gxyl ate and trifluoroacetic acid
i n nmethylene chloride. Yield: 69.4% of theory, Melting point: 208-210[err]C
Clerr]H err] NNExahplern] (522.64) Calculated: C 73.54 H 6.56 N 10.72
Found: 73. 45 6. 62 10.60 R err] value: 0.50 (silica gel; ethyl
acetate/ethanol/annnnla = 50: 45:5) Exanpl e 3

- [ [ 2- n- But yl 47=[ 82(beButyilddrF-1ipiRagedpit-yiy pgntyloxy]-4-methyl-

rret hyl benzi mi daaahi\muzo&e&hyhh -Qeehs&xl-b%pﬁahpqu:a lic acid
trifluoroacetate_ Prepared anal ogousl e 1l fromteért. -butyI 4" -

- 59 - [[2-n-PURyREe [3- (ben2|n1dazol 1-yl)- propyloxy] 4-
met hyl - benzi m dazoel-dayl J-pet-hyll-biphenyl - 2. carboxyl at e -and
trifluoroacetio.acygd(in1SemMple¢nerc klewti.ddutyilelsd - [&2—&%hmtyﬂ¥myna- Mel ting

ol cui atod. - ok gRiE=6REa s Shepby Tbhy gL e chy T uBl il A3 P o,
Rf* val ue: 0. 45meshyild zbdphenyilrg-carboxydatehars fisgeodived in 35 ml:ﬂf
50: 45: 5) ExapBkBy4ene chloride, 5 ml of trifluoroacetic acid are

added and the mixture is stirred for 12 hours at ambient
temperature. It is diluted with methylene chloride and
extracted with water and with saturated sodium
bicarbonate solution. The organic phase is dried over
‘sodium sulphate and evaporated down in vacuo. The crude
product thus obtained is purified over a silica gel
column (particle size: 0.063-0.02 mm, ethyl
acetate/ethanol/ammonia ~ 90:10:0.1) and crystallised
from acetone.

Yield: 0.19 g (29.9% of theory),

Melting point: 185-187°C

CyHyN,0; X H)0 (550.70)

Calculated: C 71.81 H 7.09 N 9.85

Found: 72.03 7.19 9.71

Mass spectrum: m/e = M* 550

The following compounds are obtained analogously to
Example 1:

4’-{[2-n-butyl-4-methyl-6-(4,5-dihydro-2H~-pyridazin-3-
on-6-yl)-benzimidazol-1-ylj-methyl}-biphenyl-2-
carboxylic acid

4’-([2-n-propyl-4-methyl-6-(4,5-dihydro-2H-pyridazin-3-
on-6-yl)-benzimidazol-1-yl]-methyl]~biphenyl-2-
carboxylic acid
4’-([2-ethyl-4-methyl-6-(4,5-dihydro-2H-pyridazin~-3-on-

Thig is s rantengsnae chest
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-[[2-n-Butyl-7-[4-(i mdazol -1-yl)-butyl oxy] - 4- net hyl -
benzi m dazol - 1-yl ] - net hyl ] - bi phenyl - 2-carboxylic acid hydrate Prepared
anal ogously to Exanple 1 fromtert.-butyl 4'-
[[2-n-butyl-7-[4-(imdazol -1-yl) - but yl oxy§ubstitutengheet - 14 September 1998
benzi m dazol - 1-yl ] - et hyl ] - bi phenyl - 2- carboyglate and trifluoroacetic acid
in nmethylene chloride. Yield: 68.5%of theory, Melting point: 126-128[err]C
Cl err] H err] N e6yd)eibenzinidazollo1¢y34 ~m@th@dl jedd iphehy 1 -Q -Earkoxy i 91 N
10. 10 Found: 71.63 7.02 9.98 Mass spectrum nie = 536
Exampl e 5 4' - Fff n- Butyl - 7-[ 2- (benzi m dazol - 1-yl ) - et hoxy] - 4-
met hyl - benzi m dazol - 1-yl | - met hyl | - bi phenyl - 2-carboxylic acid Prepared

?Fg'ogguf|r ;0[ |21ﬁL€? lﬁehbthQQLﬁL henylﬁylnocarbonylamlno)-

n- buty enzi 7Q y

benzi m dazol - %ﬁ“%‘fﬁ lppférlyF‘)e’} g?ﬁ%ﬁ'g’]ar‘?d'ctaﬁtf‘?’ﬂ@r]tﬁcae‘f]rdc aci d
I n net hyl ene chlorlde - 60 - Yield:

78.1% of th 4 | t 1

(558, 68) Cal oul & okt 2 OB AA netB oo @drprefrdl sl fd)-
9.95 Exanple @enzam[qa;_zqi—-suwn ~pefthyljedrdiphanydot2-canhopeki |asdd - 4-
nmet hyl - benzi m dazol - 1-yl ] - met hyl ] - bi phenyl - 2-carboxylic acid

4’-[[2-n-propyl-4-methyl-6-(cyclohexylaminocarbonyl-
amino)-benzimidazol-1-yl]-methyl]-biphenyl-2-carboxylic
acid

4’~[[2=-n-butyl-4-methyl-6~(cyclohexylaminocarbonyl-
amino) ~benzinmidazol-1-yl]-methyl]-biphenyl-2-carboxylic
acida

4’~{ [2-n-propyl-4-methyl-6- (methylaminocarbonyl-
methylamlno)-benz1m1dazol-1-y1]-methyl]-blphenyl-z-
carboxylic acid

4/-[[2-n-propyl-4-methyl-6-(n-pentylaminocarbonyl-
methylamino)-benzimidazol-1-yl]-methyl}-biphenyl-2-
carboxylic acid

4’-{[2-n-propyl-4-methyl-6-(n-pentylaminocarbonylamino)-
benzimidazol-1-yl]-methyl]-biphenyl-2-carboxylic acid

4/-[[(2-n-propyl-4-methyl-6-(n-butylaminocarbonyl-
methylamino)-benzimidazol-1~-yl]-methyl]-biphenyl-2-
carboxylic acid

4’-[[(2-n-propyl-4-methyl-6-(benzylaminocarbonylamino) ~
benzimidazol-1-yl]-methyl]-biphenyl-2-carboxylic acid

4’'-[[2-n~propyl-4-methyl-6-(allylaminocarbonylamino) -
benzimidazol-1-yl]-methyl]-biphenyl-2-carboxylic acid

This is the replacement sheet
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Prepared anal ogously to Exanple 1 fromtert.-butyl 4'-

[[2-n-butyl-7-[5-(benzimdazol -1-yl)-pentyl oxy] - 4-

nmet hyl - benzi m dazol - -yl ] - met hyl ] - bi phenyl - 2- car boxyl ate and

trifluoroacetic acid in nethylene chlori dBubstifttasheet 7Y 14 September 1998
-[[2-n-Butyl-7-[4-(benzi m dazol - 1-yl') - hutad oxy] - 4-

nmet hyl - benzi m dazol - 1-yl ] - et hyl ] - bi phenyl - 2 carboxylic acid Prepared

?Fg|098U5|Y to grappkenk Eb@?lLﬂLhetH AT clohexylamlnocarbonyl—
n- buty

bonzl i dusol - 1 [4F%9x3?wpf?sﬁsnéﬁéﬁésze§r Boiéllat’“«?%% CRABREAS | ¢ aci d

in met hyl ene chkarbdgylicEagigl e 8

-[[2-n- Butyl-4-nethy|-7-[4 (tetrahydrobenzinidazol
yI) but yl oxy] - benzi m dazol - - et hyl ] - bi phenyl - 2- carboxyllc aci d
Pr epar ed analogéusﬂizré‘E%QPV e4rmﬁtbwﬂrérddumgphylﬂmlnocarbonyl-

[[2-n-butyl-4- rrﬁteuhrﬁm[xﬁo() sthahmdaaaanzumytiqzqiethym])-mpnenyl -2-
but yl oxy] - benzi m_dazol - t hyl ] - bi phenyl -2- carboxyl ate and

trifluoroacetic REPE¥YAL ﬁe?%& ene - 61 -
chloride. Yield: 86%of theory, Melting point: 229-231[err]C

Cerr]Herr] N ey rfl-gkﬁr E’\Lyg:'%ggl? g)-mggl'&'il—%t ﬁ%llmeghﬁa%&noléal‘b]cnylamlno% -

Found:
benzimidazol-1-yl]-methyl]-biphenyl-2-carboxylic acid

4’-{[2-n-propyl-4-methyl-6-(cyclohexylaminocarbonyl-n-
butylamino)~benzimidazol-1~yl]-methyl]-biphenyl-2-
carboxylic acid

4’~{[2-n-propyl-4-methyl—-6-(methylaminoccarbonyl-
cyclohexylamino)-benzimidazol-1-yl]-methyl]-biphenyl-2-
carboxylic acid

47’~{[2-n-propyl-4-methyl-6~(methylaminocarbonyl-
benzylamino)-benzimidazol- 1-y1]-methyl]-blphenyl-z-
carboxylic acid

4’~-[{[2-n-propyl-4-methyl-6-(n-hexylaminocarbonyl-
cyclohexylamino) ~benzimidazol-1-yl]-methyl]}-biphenyl-2-
carboxylic acid

4’-[{[{2-n-propyl-4-methyl-6-(cyclohexylaminocarbonyl-
ethylamino)-benzimidazol-1-~yl]-methyl]-biphenyl-2-
carngylic acid

4’~[{{2-n-propyl-4-methyl-6-(dimethylaminocarbonyl-n-
pentylamino)-benzimidazol-1~yl]-methylj-biphenyl-2-
carboxylic acid

4’-{({2-n-propyl-4-methyl-6-(morpholinocarbonylamino) -
benzimidazol-l-yl]-methyl]fbiphenyl—z—carboxylic acid

This.is the replacement sheet
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-[[2-n-Propyl - 4- met hyl - 6- (1- met hyl benzi m dazol - 2-yl) -
benzi m dazol - 1-yl ] - met hyl ] - bi phenyl - 2-carboxylic acid Prepared anal ogously
to Exanple 1 fromtert.-butyl 4'-
[ [ 2- n- propyl - 4- met hyl - 6- ( 1- met hyl benzi niStshssitute gheet - 14 September 1998
benzi m dazol - 1-yl ] - met hyl ] - bi phenyl - 2-car ggxyl ate and trifluoroacetic acid
i n dinmethylformam de. Yield: 63.9%of theory, Melting point: 261-263[err]C-

C[er&]H[err]Pﬂﬁ”iﬂ%ﬁfﬁ*ﬂrdéyrkixﬁe PMg€ﬁ§¢¥r?fhafnﬁaarbbﬁyﬁimihbiQ.89
Foun The fo i N S.at
obt ai ned anal&ﬁ%ﬁ%*%}Q%F f;xkg zﬂ] blpnenyfﬂﬁ-ga€8329999 ali§
[[2- n-propyl -4-net hyl -6-(1-n- propylben2|n1dazol 2-
yI) benzi m dazpl - deyl é%g 1 1 2 | -
-[ [ 2- n-propyl - ﬂ%et% ég%g'Lhtex e%2| ggg?&%ﬁoﬁgfgonyl
ben2|n1dazol methy IAmine) Qﬁ?ﬁkﬂ%@a@P%a%bﬁ%&T?@tB¥i iphenyl-2-
-[[ 2- n- pr opydarod®f ik -&cid - cycl opr opyl benzi m dazol - 2-
yL)-benzinidazol-l-yl]-nethyl]-biphenyl-2-carboxy|ic acid 4
-[[ 2- n-propyl - 4- et hyl - 6- (1- cycl ohexyl benzi m dazol - 2-
yl ) -benzi m dazdf ~[LE 2+h~pediyl 14 metlynl+6 2{ppevig¢inocarbdnylamino) -
- 62 - Exanpl - -
-[[2-n- Pr opy ferfes Aoy ’( s PRk TR BRSOy 152y pprpoxylic acid
benzi m dazol - 1-yl ] - nethyl] (1F+tetrazo| 5 yl) - blphenyl
4’~-(({2-n~-propyl-4-methyl-6-(3-benzyl-3,4,5,6-tetrahydro-
2 (1H) -pyrimidinon-1-yl)-benzimidazol-1-yl]-methyl]~-

biphenyl-2~carboxylic acid
Example 2

4’~-{{2-n-Butyl-7-{3~(imidazol~1~-yl)-propyloxy]-4-methyl-
benzimidazol-1-yl]-methyl]-biphenyl-2-carboxylic acid

Prepared analogously to Example 1 from tert.-butyl 4’-
{{2=-n-butyl-7-[{3-(imidazol~1~yl) -propyloxy]-4-methyl-
benzimidazol-1-yl])-methyl]-biphenyl-2-carboxylate and
trifluoroacetic acid in methylene chloride. )
Yield: 69.4% of theory,

Melting point: 208-210°C

C;HyN,O;, (522.64)

Calculated: C 73.54 H 6.56 N 10.72

Found: 73.45 6.62 10.60

R value: 0.50 (silica gel; ethyl acetate/ethanol/ammonia
= 50:45:5)

Example 3

4’-[[2-n-Butyl-7-[{3~(benzimidazol-1-yl)~propyloxy]~4-
methylbenzimidazol-1~yl]-methyl]-biphenyl-2-carboxylic
acid trifluoroacetate

Prepared analogously to Example 1 from tert.-butyl 47/~

This is the replacement sheet
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4.3 g (66 mwl) of sodiumazide and 3.5 g (66 mvbl) of amoni um chl ori de
are added to a solution of 1.60 g (3.3 mwbl) of

-[[ 2- n- propyl - 4- et hyl - 6- ( 1-
met hyl benzi m dazol - 2-yl ) - benzi mi dazol - 1-Sulstitgtenghget 14\Gaptetribenet898 i n 50
m of dimethylformam de and the m xture-i s9stirred for 24 hours at
140[ err] C. Then water is added and the precipitate is renoved by suction
filtering. The[bztmhbmmphu%f[IhUbembimlﬁ&dolslpml)+pedpbyoxhﬂonatography

over silica gq% ﬁ&i)ﬁb fisi égalgfL 1?£$Q¥ﬁfﬂ§2%fé Stbgrl é%@ﬁ&ﬂ?ﬂgké.

Yi el d: 900 eory ol nt
C[err]H[err]h{%ﬂ¢]t¥5§§“909a€9$éﬁl%?ba inmeghyheng #20. 80 Found:

73. 48 5.55 yie?d: 7087.d%eof othevtyg conpounds are obtai ned anal ogously
to Exanple 10: [

2-N-pro hyl - 6- ( 1- n- hexyl benzi m dazol - 2-yl) -
ben2|n1dazol fM?+Tlﬂ%tﬂ?+T€ g%gka%g?¢azol 5-yl) - bi phenyl
- [ [ 2- n- pr opyCs;sRsMges hy | €B;QO0HCy (l68ButAgl)benzi m dazol - 2-

yI) ben2|n1da§? a y%k ﬁeth%I;624F1th§}%§zok 8-Yk) - biphenyl

[[2-n-prop ohex enzi m dazol - 2-
yI) benzi m daZépundy| | - nethyl?525§1F+t§tﬁézol 8.31)- bi phenyl

4' -[[ 2- n- but yIpAvanelhYlo- ZS[%sﬁﬂ&b@aé@h"1e&h&iﬁ%@@%&k@/ethanol/ammonla
benzi m dazol -1-yl]- nethyl] % getrazol 5-yl) - bi phenyl

- 63 - 4" -[[2-n-Dbutyl - 7=[3%¢#RFAbzol - 1- yI ) - pr opyl oxy] - 4- met hy! -
benzi m dazol - 1-yl ] -net hyl ] - 2 (1Htetrazol -5-yl)-bi phenyl

Example 4

4’-[[2=-n-Butyl-7~({4~(imidazol-1-yl) -butyloxy]-4-methyl-
benzimidazol~-1-yl]-methyl]~biphenyl- 2-carboxy11c acid
hydrate

Prepared analogously to Example 1 from tert.-butyl 4/-
{{2-n~-butyl-7-[{4~(imidazol-1~-yl)-butyloxy]-4-methyl-
benzimidazol~1-yl]-methyl]~biphenyl-2-carboxylate and
trifluoroacetic acid in methylene chloride.

Yield: 68.5% of theory,

Melting point: 126-128°C

CiHNO; X H,0 (554.68)

Calculated: C 71.46 H 6.91 N 10.10

Found: 71.63 7.02 9.98

Mass spectrum: m/e = 536

Example S
4’~[[2-n-Butyl-7-[2-(benzimidazol-1-yl)-ethoxy]-4-

methyl-benzimidazol-1-yl]-methyl]-biphenyl-2~-carboxylic
acid

Prepared analogously to Example 1 from tert.-butyl 4/-
({2-n-butyl-7-[2-(benzimidazol~1-yl)-ethoxy]-4-methyl-
benzimidazol-1-yl]~-methyl]-biphenyl-2-carboxylate and

trifluoroacetic acid in methylene chloride.

This is the replacement sheet
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-[[2-n-butyl-7-[4-(imdazol -1-yl)-butyl oxy] - 4-nmet hyl -
benzi m dazol - 1-yl]-nmethyl]-2-(1Htetrazol - 5-yl) - bi phenyl
-[[2-n-butyl -4-nmethyl -7-[5- (i m dazol -1-yl) - pentyl oxy] -
benzi m dazol - 1-yl ] -net hyl ] - 2- (1H-t et r azolSubsyitytebshEeanyl 4 September 1998
-[[2-n-butyl -7-[2-(benzi m dazol - 1-yl) - et pgxy] - 4-
nethyl benzi m dazol -1-yl]-methyl]-2-(1Htetrazol -5-yl)- bi phenyl
-[[2-n-butyl ﬂﬂmhyﬂeh{%ﬁw dazol -1-yl)-

propyloxy] ben dazol -(1H-tetrazol -5- yl)-bi phenyl
-[[2-n-butyl ﬂfﬂ[ l'ﬁ:l']dz}rzg(? q%%/ - but yl oxy] - 4-

nethyl ben2|n1d§;@ﬂ%@;ylﬂ55&ﬂd&»l] 2-(1Htetrazol -5-yl)- biphenyl
-[[2-n- butyl m 1-yl

pentyl oxy] - ben2| m az edl yFﬁ {%yl ]}p%’zojﬂ—l- tﬁlet‘qzroazoo% 5- yl)-Dbi phenyl
-[[2-n- butyI FpymA:( 4, 5, 6, 7- & +&hydr dbekizi m dezAS 1-

yI) et hoxy] - 4- net hyl - benzi m dazol -1-yl ] -net hyl ]-2-(1H

tetrazol -5-yl)-Dbi h%p I 4" -

[[2-n-butyl - 3- (tetrahydrobenzi m dazol -

yI) propyl oxy] - benzinidazol 1-yl]-methyl]-2-(1H tetrazol -5-yl)-bi phenyl

-[[2-n-butyl - t et r _ o
butyI oxy] - 4- neth ﬁ[oz(enxglgn@]goquglyﬁgm tﬁ’}z‘# 17¥1) -pentyloxy]-4
tetrazol - 5- yI)-m#ﬁhﬁiqhenz1m1dazol-1-y1]-methyl]-blphenyl 2-garboxylic

acid

Prepared analogously to Example 1 from tert.-butyl 4/-
{{2-n-butyl-7-[5-(benzimidazol-1-yl) -pentyloxy]-4-
methyl-benzimidazol~-1-yl]-methyl]-biphenyl-2-carboxylate
and trifluoroacetic acid in methylene chloride.

Example 7
4’/-[[2-n-Butyl-7-({4~(benzimidazol-1-yl)-butyloxy]-4-

methyl-benzinidazol-1-yl]-methyl]-biphenyl-2-carboxylic
acid

Prepared analogoﬁsly to Example 1 from tert.-butyl 4/~
{{2-n-butyl-7~{4~-(benzimidazol-1-yl)-butyloxy])-4-methyl-
benzimidazol-1-yl]-methyl]-biphenyl-2~carboxylate and
trifluorocacetic acid in methylene chloride.

Example 8
4’'-{[2-n-Butyl-4-methyl-7-[4~-(tetrahydrobenzimidazol-1-

yl)-butyloxy]-benzimidazol-1-yl]-methyl]-biphenyl-2-
carboxylic acid

Prepared analogously to Example 1 from tert.-butyl 47/-
[[2-n-butyl-4-methyl-7-[4~(tetrahydrobenzimidazol-1-yl)~-
butyloxy]-benzimidazol-1-yl]-methyl]-biphenyl-2-
carboxylate and trifluoroacetic acid in methylene

Trig s ths raplangment theet
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-[[2-n-butyl -4-nethyl -7-[5-(tetrahydrobenzi m dazol -
yl ) - pentyl oxy] - benzi m dazol - 1-yl ]-nmethyl]-2-(1H tetrazol -5-yl)-bi phenyl
"-[[2-n-butyl - 4- net hyl - 6- ( phenyl am nocar bonyl am no) -
benzi m dazol - 1-yl ] - net hyl ] - 2- (1H-t et r azoBubstjtute bhp&eny4 September 1998
-[[ 2- et hyl - 4- et hyl - 6- (cycl ohexyl am necgnbenyl am no) -
benzinidazol-1-y|]-nethyl]-Z-(lFLtetrazoI-5-y|)-biphenyl
-[[ 2- propy! -ehhetrige - 6- (cycl ohexyl am nocar bonyl am no) -
ben2|n1dazol I etrazol - 5-yl ) - bi phenyl
-[[2-n- butyljY %%{T\é%%l a Ztﬁ%%kyl am nocar bonyl -
an1no) ben2|rnNE&@#nq_E¢}nhﬁth%$TZQITQF+tetrazol 5-yl)- biphenyl
4' -[[2-n- propyﬁnﬁ-ﬁmy Ytsﬁb( hylan1nocarbonyl
met hyl am no) - ben2|n1dazol %12 (1F+tetrazo| 5-yl) - bi phenyl
4'- [[2-n-profyrlonlrkedi - p%:ﬁty% hocal bdngf
met hyl am no) - esandit dazol - 1 y15 et hyl ¥; de(lk#genaazol 5-yl) - bi phenyl
-[[ 2- n- propyl - 4- net hyl - 6- ( n- pent yl am nocar bonyl am no) -
benzi m dazol -1-yl]-methyl]-2-(1Htetrazol -5-yl)-bi phenyl 4' -
‘[ [ 2- n- propyl - Exemple -%- (n- but yl ani nocar bonyl -
nethylanino) benzi m dazol - 1-yl]-nethyl]-2-(1Htetrazol - 5-yl)-bi phenyl
-[ [ 2- n- propyl - 4- net hyl - 6- (benzyl am nocar bonyl am no) -
ben2| ni dazol - 14YT§ E?@E‘ﬁ%r?mlr&rm?%whzér( E-Wyhmsﬁéﬁwldazol-z-yl) -
- [ [ 2- n- pr opybedz Diei @y ko B~ 3f 1 y+AStRPT {+BOPHEAYLRR)carboxylic acid
benzinidazol-1-y|]-nethyl]-Z-(;FLtetrazol-5-y|)-biphenyl
Prepared analogously to Example 1 from tert.-butyl 4/-
{[2-n-propyl-4-methyl-6~(l-methylbenzimidazol-2-yl)-
benzimidazol~1-yl]-methyl]~biphenyl-2-carboxylate and
trifluoroacetic acid in dimethylformamide.
Yield: 63.9% of theory,
Melting point: 261-263°C

Ca3ti3oN,0, (514.60)
Calculated: € 77.02 H 5.87 N 10.89

Found: 76.90 5.85 10.99

The following compounds are obtained analogously to
Example 9:

4’-[[{2-n-propyl-4-methyl-6~(1-n-propylbenzimidazol=-2-
yl)-benzimidazol-1-yl]-methyl]-biphenyl~-2~carboxylic
acid

4’-[[2-n-propyl—-4-methyl—-6-(l-n-hexylbenzimidazol-2-yl)-
benzimidazol-1-yl]-methyl]-biphenyl-2~-carboxylic acia

4’-{[2-n-propyl-4-methyl-6-(1l-cyclopropylbenzimidazol-2-
yl) -benzimidazol-1~yl]-methyl}-biphenyl-2-carboxylic
acid

4'~[[2-n-propyl-4-methyl-6-(l-cyclohexylbenzimidazol-2-
Yl)-benzimidazol-1~-yl]~-methyl]-biphenyl-2~-carboxylic
acid _

This is the replacement sheet
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- 65 - 4" -[[2-n-propyl-4-nethyl -6-(cycl ohexyl am nocar bonyl -

nethylanino) benzi m dazol - 1-yl]-nethyl]-2-(1Htetrazol - 5-yl)-bi phenyl
-[[2-n-propyl - 4-net hyl - 6- (di met hyl am nocar bonyl net hy| -

am no) - benzi m dazol -1 -yl ] - met hyl ] - 2- ( 1H-J¢hstiyts Sl%%}-’l')”ﬁ%@ﬁsher 1998
-[[ 2- n- propyl - 4- et hyl - 6 (di et hyl anmi mo6@r bonyl am no) -

benzinidazol-l-yl] netﬁy -2-(1Htetrazol -5-yl)- biphenyl 4

-[[ 2- n- propyl 6- (cycl ohexyl am nocar bonyl -

but yl am no) - benzinldazol 1-yl]-methyl]-2- (1F+tetrazo| 5- yl)-bi phenyl

ﬁ;c{gﬁegyrgﬁrﬁ%) %%Qégiim%.%#ﬁh%gp y fqﬂg%qxib?ﬁﬁr%& ?z%}y?)yﬁ1phenyl

- [ [ 2- n- pr opyeniz iwidasd o 5=+l hythethynbla2 b OHt+tetrazol-5~yl) ~biphenyl
benzylanino) henzim dazol -1-vl]-nmethyl]-2-(1Htetrazol- 5-yl) -biphenyl

4" - [[ 2- n- propyd -4-dreféy | mes 1 - 8@@6&1{‘&1&0&9{&9@1‘1& 3.5 g (66 mMol
cyclohexylan1no) ben2|n1dazoj- -yl ] etrazol - 5- g blphenyl

2 L D2 pr opyAReR Bt SB ST 4R | SR RanR %eafflb%ﬂwtmn of 1.
et hyl ani no) - beqw) 3riwea) -df y4 1~ PE2 Ay prapy1+4 seetihgDF65¢1y| ) - bi phenyl

pen£55a21gg?p§%% iﬁﬁg@%&£%é£%$ft %%gf}ggn?§¥£$%%°g§ ylg y??h%lbh%nyl
-[[2-n- pnxnnyan¢mhi9heﬁy¥anpﬁ@lmhooﬁr@mngthﬁiﬁoymamlde and the

mixture is stirred for 24 hours at 140°C. Then water is
added and the precipitate is removed by suction
filtering. The crude product thus obtained is purified
by chromatography over silica gel (300 g of silica gel,
methylene chloride + 6% ethanol).
Yield: 900 mg (51% of theory),
Melting point: 228-230°C
CyallsoNg  (538.70)
Calculated: C 73.58 H 5.61 N 20.80
Found: 73.48 5.55 20.70

The following compounds are obtained analogously to
Example 10:

4’-[[2-n-propyl-4-methyl-6-(l-n-hexylbenzimidazol-2-yl)-
benzimidazol-i-yl]-methyl]-2-(1H~tetrazol-5-yl)-biphenyl

4’-{({2-n-propyl-4-methyl-6-(1-cyclobutylbenzimidazol-2-
yl)-benzimidazol-1-yl]-methyl]-2-(1H-tetrazol-5-yl) -
biphenyl

4’-[[2-n-propyl-4-methyl-6-(1l-cyclohexylbenzimidazol-2-
yl)-benzimidazol-1-yl}-methyl]}-2-(1H~-tetrazol-5-yl)~
biphenyl

4’-[[2-n-butyl-4-methyl-7-(2-(imidazol~-1-yl)~-ethoxy]-
benzimidazol-1-yl]-methyl]}~2-(1H-tetrazol-5-yl)~-biphenyl

This is the replacement sheet
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benzi m dazol -1-yl]-nmethyl ]-2-(1Htetrazol - 5-yl) - bi phenyl
- 66 - 4'-[[2-n-propyl -4-net hyl - 6- (pyrrolidinocarbonylanino)
benzi m dazol -1-yl]-methyl]-2-(1Htetrazol -5-yl)-bi phenyl
-[[ 2- n- propyl - 4- net hyl - (pyrrol|d|nocﬁﬂbﬁm§$33heet‘14-Sepﬂﬂ“bef1998
nethylanino) benzi m dazol - 1 yI] met hyl ] -2-€3Htetrazol - 5-yl)-bi phenyl

-[[ 2- n- propyl - th plperldlnocarbonyl nmet hyl am no)
- ben2| m dazol - ﬂ[]r[%mé{ 2' 70R (Emigagol B D) REARIAARXY ] ~4-methyl -

-[[2-n-prppymehznmﬂddzcarasyhgHﬁﬁtﬁ&lﬁ424iﬂﬁﬁﬂdﬂnﬂﬂdt—5-yl)-blphenyl
2(1H) - pyri m di non-1-yl)-benzi m dazol - 1-yl ] - met hyl ] - 2-
(I H-tetrazol -5-yl) - bi phenyl Exanple 11
-[(2-n-PropyHf44ﬁéﬁmﬂbu¢¥@hﬂhdWﬂﬁﬁmidaaqﬁ1ﬁ1ktmﬂbuby§d$y]—4—methy1-

flmat hyl ] - 2- (1HYeAidR@az 1)y g-mecw 11 ﬁ%géazo %l)l &éﬁme 10

from4'-[(2-n-propyl - 4-nethyl-6-phthal i"m no- en2| -2-

cyano- bi phenyl and sodi um azide in di met hyl f ormami de. Yield: 6.8% of

E gggr %,0) Neclalt i nlgquu [rzt-n—s:uﬁyagmﬁéur@m Qs (r 7:]n£id§[z%1r—]1|=l[1ﬁ1r)r-]§\é[rﬁffnl&ﬂ L] a8

cu

17. 54 %%’%q‘%%ﬁ‘%ziﬂédt %egci‘yﬁgt Ué* q"r’r’é‘ﬂ%"r?olﬂe)ni?’rﬁ%b%&%} 1-

yl) -nethyl ]-2- (I Htetrazol -5-yl) -biphenyl
4’-[[2-n-butyl-7-[2-(benzimidazol-1-yl) -ethoxy]-4-
methyl-benzimidazol-1-ylj-methyl]-2- (1H—tetrazol- -yl)-
biphenyl

4'-[[2-n-butyl-4-methyl-7-(3~(benzimidazol-1-yl) -
propyloxy]-benzimidazol-1-yl]-methyl]-2-(1H-tetrazol-5-
y1l)-biphenyl

4’~[[2-n-butyl-7-[4~-(benzimidazol-1-yl)-butyloxy]-4-
methyl-benzimidazol-1-yl]}-methyl]-2-~(1H-tetrazol-5-yl)-
biphenyl

4’~[[2-n-butyl-4-methyl-7-(5-(benzimidazol-~1-yl)- _
pentyloxy]-benzimidazol-1-yl]-methyl]-2-(1H-tetrazol-5~-
y1l) -biphenyl

4’-[[2-n-butyl-7-[2~(4,5,6,7-tetrahydrobenzimidazol-1-
yl) -ethoxy]}-4-methyl-benzimidazol-1-yl]-methyl}-2-(1H-
tetrazol-5-yl)-biphenyl

4’-[(2-n-butyl-4-methyl-7-[3~-(tetrahydrobenzimidazol-1-
yY1l) -propyloxy]-benzimidazol-1-yl}-methyl]-2-(1H-
tetrazol-5-yl)~biphenyl
4’-[[2-n-butyl-7-[4-(tetrahydrobenzimidazol-1-yl) -

butyloxy]-4-methyl-benzimidazol-1-yl]-methyl]-2-(1H-
tetrazol-5-yl)-biphenyl

This is the replacamennt sheet
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Prepared anal ogously to Exanple 10 from4'-[(2-n-butyl -

4- met hyl - 6- pht hal i m no- benzi m dazol -1-yl)-net hyl]-2- cyano-bi phenyl and
sodi um azi de in dinethylfornmam de. Yield: 7.1% of theory,

- 67 - Melting point: sintering fron1156pbsuhﬁeemeet}HBbSebh&ﬁbed¢998r]

(567.70) Calculated: C 71.94 H5.15 N BA 27 Found: 5.
17. 22 Exanple 13 4' -[[ 2-n-Propyl - 4- net hyl - 6- ( 1- oxo- |50|ndoI|n 2 yl)-
benzi ni dazol - qE?m%TBW?Y@‘%tmﬁthlaEU[55(YEFrbhwdEnybHZQmegazed 1-
anal ogousl y t j%ézi“&aﬂbl?ﬁ@p h -metfafl] -2-(1H-

4- et hyl - 6- (1 0X0-1S0 0 en2|n1dazo
met hyl ] - 2- cyand® %ﬁ%#yg %L b%?%ﬂ¥é2|de i n di met hyl f or mani de. Yi el d:
25. 0% of theory, Melting point: sintering from170[err]C

Cerr] Her11NE L} O L3601 _Cah b o6 (phoki1dRinEolrfiny Yabdnd] -Found

73 20 5.41
-[[2-n- ButyIb@m*@#z@fl‘blb-msbhﬂﬂdﬂ-lzn(IHyt)etrazol 5-yl) -biphenyl
ben2|n1dazol 1-yl]-methyl]-2-(1Htetrazol - 5- yI) bi phenyl Prepared
anal ogously to Example 10 from 4 { [ 2-n-buty
4- et hyl - 6- ( 1-b%0 g&%.ﬁ-@eWy béﬁQFWAQEewiawpocarbonylammo)-

met hyl | - 2- cyarhnfmhhﬁda(d:oh-nﬂ-ybﬂ-l-metﬁil91924-mlﬂkﬁétbabﬁml’-@ﬂﬁeblﬁh%hﬂl

21. 0% of theory, Melting point: sintering from165[err]C

Clerr]Herr]Nferr]O (553.70) Calculated: C 73.76 H5.64 N 17.71
4’-[[2-propyl-4-methyl-6-(cyclohexylaminocarbonylamino) -

benzimidazol-1-yl]-methyl]-2-(1H-tetrazol-5-yl)-biphenyl

4’=[[2-n-butyl-4-methyl-6-(cyclohexylaminocarbonyl-
amino) ~benzimidazol-1-yl]-methyl]-2-(1lH-tetrazol-5-yl)-
biphenyl

4’-[[2-n-propyl-4-methyl-6-(methylaminocarbonyl—~
methylamino) -benzimidazol-1~yl]-methyl]-2-(1H-tetrazol-
5-yl)-biphenyl

4’-[[2-n-propyl-4-methyl-6-(n-pentylaminocarbonyl- _
methylamino)-benzimidazol-1-yl]-methyl]-2-(1H-tetrazol-
5-y1) -~biphenyl

4'-[[2—n-propyl-4-methyl-6—(n—pentylaminocarbonylamino)-
benzimidazol—l-yl]-methyl]-2-(1H—tetrazol—5—yl)—biphenyl

4’-[[2-n-propyl-4-methyl-6-(n-butylaminocarbonyl-
methylamino)-benzimidazol~1-yl]-methyl]=-2-(1H~tetrazol-
5-y1)-biphenyl

4’-[[2-n-propyl-4-methyl-6~-(benzylaminocarbonylamino) -
benzimidazol-l-yl]-methyl]—2-(1H-tetrazol-5-y1)-biphenyl

4'-[[2-n—propyl—4-methy1-6-(allylaminocarbonylamino)-
benzimidazol-l—yl]-methyl]-2-(1H-tetrazol—5-yl)-biphenyl

19

This is the replacement sheet.

pate: 14 SEP 1998



3 17. 41 -
68 - Exanple 15 -[[ 2- n- Propyl - 4- et hyl - 6- (but anesul tam 1-yl ) -
benzi m dazol -1-yl]- nethyl] 2- (1FFtetrazoI 5-yl)-bi phenyl Prepared
anal ogously to Exanple 10 from 4' -[[2-n- §ub§ymuesheet-14-Sepuﬂnber1998
4- et hyl - 6- (but anesul tam 1-yl ) - benzi mi daz6b- t-yl |- net hyl ] - 2- cyano- blphenyl
and sodium azide in dlnetq%¥{ornan1de Yi el d:_ 49. 0% of theor%‘i ltin
poi nt: Si nt er ihg kTR IREIRY I T RS ¥ 11§ ot CYRE QRSP P HRCIERINY Y
Cal cul ated: Gheéhylanihd)bendinfddibl - 5y DP~hetingl]-2- (1H-t6ﬁraﬂol— 5. 39
18. 01 5.98 g jf%fﬂg%épééy 4' -[[ 2- Et hyl - 4- et hyl - 6- (but anesul tam 1-yl ) -
benzi m dazol - 1I- E (IF#tetrazoI-S-yI)-biphenyl Pr epar ed
anal ogously to Exanple 10 from4'-[[2-ethyl -
met hyl - 6- (but apespf 3 adrdph Iiﬁiﬁéﬁﬁﬁﬁuéﬂ(diﬂéihﬁ?ﬁﬂYﬁ&Ca@b&ﬂfﬁﬂe@hﬁhﬂ”y|

and sodi um azi de |n dlneth : eor

poi nt : annrphdﬂ%ln%)rﬁ%ﬁ?+%#¢§%ﬁﬁ1ﬁﬁﬂ¥ﬁrT%?QX%}r?Fi%¥r?ﬁ$€??¥%{% Y#ET
(527.70) Cal cubiyplesy1 C 63. 74 H 5.54 N 18.58 S 6.08 Found: 63. 83
5. 66 18. 41 5.82 Exanpl e 17 4' -

[[2-n-Butyl -4-net hyl - 6- (but anesul tam 1-yl) -

benzi mi dazol - 14 {+ [ [ 2ent9r$pPl t4 +hethy brot (GiyethylahéngtarPenplaniino) -

anal ogously t o,&Xa{Ri&az&1 L4 &f bt Yl g-tet 1<5—v1) —binh L
4- et hyl - 6- (butanesult%nwl Q?igé%2|%¥g£zolv y|? razo y1l)-bipheny

Found: 73.58 5.3
[

4’-[[{2-n-propyl-4-methyl-6~(cyclohexylaminocarbonyl-n-
butylamino)~benzimidazol-1-yl]-methyl]-2-(1H-tetrazol-5-
yv1l)-biphenyl

4’-{{2-n-propyl—-4~-methyl-6~(methylaminocarbonyl-
cyclohexylamino) -benzimidazol-l-ylj-methyl}-2-(1H-
tetrazol-5-yl)-biphenyl

4’~{[2-n-propyl-4-methyl-6-(methylaminoccarbonyl-.
benzylamino)~-benzimidazol-1-yl]~-methyl]}-2-(1H-tetrazol-
5-yl)-biphenyl

4’-[(2-n-propyl-4-methyl-6-(n-hexylaminocarbonyl-
cyclohexylamino)~-benzimidazol-1-yl]-methyl]-2-(1H-
tetrazol-5-yl)~biphenyl

4'~[ [2-n-propyl-4-methyl-6~(cyclohexylaminocarbonyl-
ethylamino)-benzimidazol-1-yl]-methyl]-2-(1H-tetrazol-5-
y1l)-biphenyl

4’~[[2-n-propyl-4-methyl-6-(dimethylaminocarbonyl-n-
pentylamino)-benzimidazol-1-yl]}-methyl]~2~(1H-tetrazol-
5-yl)-biphenyl

4’~[(2-n-propyl-a-methyl-6-(morpholinocarbonylamino) -
benzimidazol-1-yl]-methyl]-2-(1H~-tetrazol-5-yl)-biphenyl

This is the raplacement sheet
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met hyl ] - 2- cyano- bi phenyl and sodi um azide in dinethyl- formam de.

- 69 - Yield: 48.0%of theory, Melting point: anorphous, sintering from

183[err]C Cerr]Herr]Nerr]Jerr]S (555.70) Calculated: C 64.84 H 5.99

N 17.64 S 5.77 Found: 64. 53 Subhs3Bute shiget6314 Septémber D&l e 18
-[[ 2- n- Propyl - 4- et hyl - 6- (but anesul t arF 16§ ¥ -

benzinidazol ,yI] net h 1Htetrazol en Prepay ed

anal ogously tO E%éﬁpWéﬁgﬁgwa %ﬁ?etﬁF [ﬁﬂﬁ%%gl g%b°“yl mino) -

4- et hyl - 6- (bubam&mmndmaplﬁﬂkylbememdeaEd (Eﬂﬁﬁetrzzdméq—j&xah&phényMenyI
and sodium azide in dinethylformamde. Yield: 27.0% of theory, Mlting

poi nt : annrphous sintering from 189[err]C C[err]F[err]N[err]C{err]S
(555. 70) Cal cd’ald@-n-Rropydr4-methyd -6x (Pymep 1 Sl macarhan: -

64 81 5. 68meth¥ldﬁﬁno)JBé%%lmﬂ@ﬁﬁaw -9 -39 J-methyl]-2-(1H-tetrazol-
-[[ 2- Et hyl - 55 but.anesul tam 1-yl )- benzi m"dazol -

1 yl]-methyl]- 5 yl ) - bi phenyl Prepared anal ogously to
Exanpl e 10 fron14' [[2-ethyl-

et hyl -6-(buta nes! I - 1- b nzi i h ano- bi phen
andysodl l(Jm azi deLt[ gll}#gt I f%r é‘am%gq' %Y é%’éﬁg%da °4r]?%%¥ Mel Itol ngy
poi nt: anor ph&eFhydiaming) qm&amu&mqa&1q1¥k11neqnfkﬂfq+{xﬁfqexnazqr}

(541.70) Calchgﬁgdb 130 H5.77 N 18.10 S 5.92 Found:
64. 30 5.51 17. 9$ﬁé@&

4’-{[2-n-propyl-4-methyl-6-(3~-benzyl-3,4,5,6~tetrahydro-
2(1H) -pyrimidinon~1-yl)-benzimidazol-1-yl]-methyl]-2-
(1H~tetrazol-5-yl) ~-biphenyl

Example 11

4’-[ (2-n-Propyl-4-methyl-6-phthalimino-benzimidazol-1-
yl) -methyl]-2-(1H~-tetrazol-5-yl) -biphenyl

Prepared analogously to Example 10 from 4‘-[ (2-n-propyl-
4-methyl-6~phthalimino-benzimidazol-1-yl)-methyl]-2-
cyano-biphenyl and sodium azidé in dimethylformamide.
Yield: 6.8% of theory,

Melting point: sintering from 160°C

C;HyN,0, (553.60)

Calculated: € 71.59 H 4.92 N 17.71

Found: 71.39 4.88 17.54

Example 12

4’-[(2-n-Butyl-4-methyl-6~phthalimino-benzimidazol-1-
yl)-methyl]-2-(1H-tetrazol-5-yl)-biphenyl

Prepared analogously to Example 10 from 4/~ (2-n-butyl-
4-methyl-6-phthalimino-benzimidazol-1-yl)-methyl}-2-
cyano-biphenyl and sodium azide in dimethylformamide.
Yield: 7.1% of theory,

Thiv w s raplarament shest
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- 70 - Exanmple 20 4 '-[[2-n-Propyl -4-isopropyl -6-(butanesultam 1-yl)-
benzi m dazol - 1-yl]-nmethyl]-2-(1Htetrazol -5-yl)-bi phenyl Prepared

anal ogously to Exanple 10 from4'-[[2-n-propyl -

4-isopropyl - 6- (but anesul t am 1-yl ) - benzi nSdbstitlitd syedt-- 14 September 1998

met hyl ] - 2- cyano- bi phenyl and sodi um azi de6?n=di net hyl - formani de. Yiel d:

22. 0% of theo&; Mel ting, poi nt; anorphous C[errJH[err]N[err]C{err]S

(569. 70) Cal cfekteny @Je‘st%?l%@-‘&@ fram $30°% 5 63 Found: 65. 13

6.10 17. 54 ¢, H,N,80 (SsEITD )L

E)len[zFiE;%: %i}lrsc]ﬁ‘f&)%%ﬂ] ébﬁlﬁ‘f ﬁ%a@tﬁ& yé)pbﬂ)henyl Pr epar ed

anal ogously t Fdsehpl e 10 fro'171475[[2 21yl -4-17.22

i sopropyl - 6- (butanesultan}l-yl)-benzinidazol-l-yl]-

met hyl ] - 2- cyano- bi phenyl and sodi um azide in dinethyl- formam de. Yield:
24. 0% of theod@ilﬂﬁhi#ﬁﬁ poi nt: anorphous, sintering from209[err]C

CerrJHerr]Nerr]derr]S (555.70) Calculated: C64.84 H5.99 N 17.64 S
5. 77 Found:

4" -[[2-n-Propyt” 4“(%|?T%‘?%t%y‘i‘e%h¥%u?4§%sﬂ¥?aﬁﬁl?$xﬂm_§'yg)-

benzi m dazol - bengdimieddgd ]~ Hhethpl b2 5¢ Yot phzo)+5-Pl pphiphenyl
anal ogously tq Exanple 10 from4'-[[2-n-propyl -

4-trifluoronetgydsLed §UALESEOGETY ley | 2 RePpTe ™ §28Pbnla s~ [2-n-propyl-
4-methyl-6-(1l-oxo-isoindolin~2-yl)-benzimidazol~-1-yl]-
methyl]-2-cyano~biphenyl and sodium azide in
dimethylformamide.
Yield: 25.0% of theory,
Melting point: sintering from 170°C
CytpN;0  (539.60)
Calculated: C 73.45 H 5.42 N 18.17
Found: 73.20 5.41 18.33

Example 14

4’-{[2-n-Butyl-4-methyl-6-(l-oxo-isoindolin-2-yl) -
benzimidazol-1-yl]-methyl]-2-(1H~tetrazol-5-yl)-biphenyl

Prepared analogously to Example 10 from 4’~{[2-n-butyl-
4-methyl-6-(1~oxo-isoindolin-2-yl)-benzimidazol-1-yl]-
methyl]-2-cyano-biphenyl and sodium azide in
dimethylformamide.

Yield: 21.0% of theory,

Melting point: sintering from 165°C

CyHyN,0 (553.70) .

Calculated: C 73.76 H 5.64 N 17.71

Found: 73.58 -5.33 17.41

T..his is the replacement sheet
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yl]-met hyl]-2-cyano- bi phenyl and sodi um azide in
- 71 - dinmethyl-formam de. Yield: 17.0% of theory, Melting point:
199-203[err]C CJerr]Herr]Flerr]Nerr](err]S (595.70) Cal culated: C 58.48

H 4.74 N 16. 46 Found: 58.28 Subsfitute sheet2214 Septampber 2398
-[[2- n- Propyl - 4- et hyl - 6- (N- benzenesulpléény -

nethylan1no) benzi m dazol - 1-yl]-nethyl]-2-(1Htetrazol - 5-yl)-bi phenyl

Prepar ed anal og¥ameletdSFxanple 10 from 4' -[[2- n- propyl -

4- met hyl - 6- (N- benzenesul phonyl - et hyl ami no) -

benzi m dazol - 1: I th ano n nd so

dlnethylfornan#y tgggT%r$a§lﬁ tgﬁg ?’¥LN€?PFﬁ§ BSWn igl 163[err] C
C[err]H[err]hﬂbem?tﬁeda?éﬂ LS?I]?m¢t5n1¢u2a(thte€r66¢535-Hl5rbithnya.97
S 5. 55 Found: 66. 32 5,36 16. 70 5.31 Exanple 24 4

-[[2-n-Butyl egyl f- I -
et hyl ani no) bgﬁ%mgzsnmesam 3 ]ﬁggﬁf%ﬁ T Faoo 2 [§|2) R 60

Pr epar ed analo@ﬁﬂ%??yibsEﬂHﬁ%FEeiBlFPﬁﬁizY ) rheRzppigpzol-1-yl]-
;1 met hylj 6- l(I\hbeﬂnyngesnl-ayaﬁysl-birphb%yahrraﬁal) sod(zj.um g_z:l.de 1_nd _
enzi m dazo ano- bi phenyl and sodi um azide in
d|nethylfornan?%%ét$§%?érk§7 g oof theory, Melting point: 150-153[err]C
Clerr]H err] N[ €ieldf e4p]} 83 (691tHEPrY,
Melting point: Sintering from 186°C
CpoH;N;0,S  (541.70)
Calculated: € 64.30 H 5.77 N 18.10 S 5.92
Found: 64.10 5.39 18.01 5.98

Example 16

4’-([2-Ethyl-4-methyl-6-(butanesultam-1-yl)-
benzimidazol-l-yl]-methyl]-2-(1H-tetrazol-5-yl)~biphenyl

Prepared analogously to Example 10 from 4‘-(({2-ethyl-4-

methyl-6-~(butanesultam-1-yl)~-benzimidazol-1-yl]-methyl]-
2~-cyano-biphenyl and sodium azide in dimethylformamide.

Yield: 60.0% of theory,

Melting point: amorphous, sintering from 194°C

CpsHpoN,0,S  (527.70)

Calculated: C 63.74 H S5.54 N 18.58 S 6.08

Found: 63.83  5.66 18.41 5.82

Example 17

4’-[[2-n~Butyl-4-methyl-6-(butanesultam-1-yl)-
benzimidazol-1-yl]-methyl]~2-(1H-tetrazol-5~yl)-biphenyl

Prepared analogously to Example 10 from 4‘’-[[2-n-butyl-
4-methyl-6-(butanesultam-1-yl)-benzimidazol-1-yl]-
methyl]-2-cyano~-biphenyl and sodium azide in dimethyl-
formamide.

This is the replacement sheet
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Calculated: C 66.98 H5.62 N 16.57 Found: 66. 71 5.38

16. 39 - 72 - The foll ow ng conpounds
are obtai ned anal ogously to Exanple 24:

-[[2-ethyl - 4- et hyl - 6- (4, 5- di hydr o- 2H ByibstiareshéeoR-14 September 1998
6 yl)- benzinidazol 1-yl]-methyl]-2-(1Htet88z0l -5-yl ) - bi phenyl
[[2 n- pr opyl._- th I-6 (4 5-di hydr o- 2H pyri dazi n- 3-
6-yl)- benzuﬁ 8 T Y@? X&Q (1Htetrazol -5- yl)-bi pheny
[[2 n- butyI4menEiMQIp61ﬁé-Sambhbe@sZFkﬁutéﬂﬁﬂgnfﬂem 183°C

1)-b 11-2-(1H tetrazol -5- yl)-bi phenyl
[[g % p?gé;ﬁ5§%§%?#;|Yg&?inﬁéﬂﬁ }-3 g 5, GEtQ?fghydroy )-bipheny

2(1FD pyr|m(hrﬂnﬂqny¢FGQEnz¢nﬁﬁaQ®I-ﬂ ?L?SneﬂhyV}GQ S 5.77

(1H—t€tl’&20| é‘l &1 phenyl 64 17.63 5.55
4' - 2- et hyl - 4- et hyl - 6- ( 3- benzyT 3 4, 5 52 tetrahydro-

2(1H) - pyri m di non-1-yl)-benzi m dazol - 1 yl ]-nmethyl]-2-

(I Htetrazol - 5-gkambpleheayl Exanpl e 25

"-[[2-n-Butyl - 4-net hyl - 6- (1- met hyl benzi m dazol - 2-yl) -
benzi m dazol - 1-yl ] - met hyl ] - bi phenyl - 2-car boxylic acid Prepared anal ogously
to Exanple 1 fréhr{E2tn=Boopyl44-ethyl-6—(butanesultan-1-yl)-

[[2-n-butyl -4- ngl by} 5894 1o TEI Dyl PeRzify, #9291 1 2rubde 5-y1) ~biphenyl
benzi m dazol - 1WE% ﬁ%t% %T-b?ﬁ% Eﬁﬁ_%ﬁ¥§$ng %ate aﬁ trlf|5030aégtfgyaCId
'n methylene Chﬁggégged analogously to Example 10 from 4’'-[[2-n-propyl-

4~ethyl-6-(butanesultam-1-yl)-benzimidazol-1-ylj)-
methyl]-2-cyano-biphenyl and sodium azide in
dimethylformamide.
Yield: 27.0% of theory,
Melting point: amorphous, sintering from 189°C
CyoHzN,0,8 (555.70)
Calculated: C 64.84 H 5.99 N 17.64 S 5.77
Found: 64.81 5.68 17 .87 5.31

Example 19

4’-[[2-Ethyl-4~-ethyl-6-(butanesultam-1-yl)-benzimidazol-
1-yl]-methyl]}-2~(1H-tetrazol-5-yl)-biphenyl

Prepared analogously to Example 10 from 4‘-[(2-ethyl-4-
ethyl-6-(butanesultam-1-yl)~benzimidazol~-1~-yl]-methyl]-
2-cyano-biphenyl and sodium azide in dimethylformamide.
Yield: 39.0% of theory,

Melting point: amorphous, sintering from 212°C

CpoH; N,0,S  (541.70)

Calculated: C 64.30 H 5.77 N 18.10 S 5.92

Found: 64.30 5.51 17.99 5.59




Yield: 48.0% of theory, Melting point: 233-235C C[err]H[err]N[err]C{err]
(528.70) Calculated: C 77.25 H 6.10 N 10.60 Found: 77.10 5.98
10. 46 - 73 - Exanple 26
-[[2-n-Butyl - 4- et hyl - 6- (1- met hyl benzi Sijbistaote 8hyéd - 14 September 1998
benzi m dazol -1-yl]-methyl]-2-(1Htetrazel -7 W ) - bi phenyl Prepared
anal ogously to Exanple 10 from4'-[[2-n-butyl -
4- et hyl - 6- (| - Bsanplec@sdi ni dazol - 2-yl ) - benzi m dazol -
yl]-nmet hyl]-2-cyano- biphenyl and sodi um azi de in dinethylformamde. Yield:

41. 0% of t heor Meltin t: 235-237 ] err]Herr N[e r] (552 70)

Cal cul at ed: CX%S ég'nﬂggg 1- “fr3 5°E§°P&g %5 Shebd 5% 71 19. 93

The foll ow ng bemaQmmdazau.eleyu.qi-medhgtmql-egqmnl—ycetnaE)oaﬁﬁL-glzGblphenyl
-[[2-n-butyl -4-net hyl - 6- (1- et hyl benzi m dazol - 2-vyl) -

4

benzi nmi dazol [} ub ly —t roonm _
2 (12 n-but yi P4 harRa ¥akp6abutny SEOERRRRLE ho kBBR)M ~( (2-n-propyl
benzi ni dazél‘lﬁoyF'Pbeérﬁyl(PUténei i‘-ét“réz&fll) sbenpimidagedyl-y14—

) -
2-n-butyl - 4- ﬂEE hjﬁz@é anBeBiphBARZi Bhdazelidmybkide in dimethyl-
nzi m dazol - f§ net yI -2-(1Htetrazol - 5-yl)-bi phenyl

I

-[[2-n-buty f>6- (1- cycl opent yl benzi m dazol - 2-
yI)-benzinidazuheldylpane%hpf]taebtbhtetrazol-5-y|)-

Melting point: amorphous

C;H;N,0,8 (569.70)

Calculated: C 65.35 H 6.19 N 17.21 S 5.63
Found: 65.13 6.10 17.54 5.40

yl
[[
be

Example 21

4’-[ [2-Ethyl-4~-isopropyl-6-(butanesultamn-1-yl)~-
benzimidazol-1-yl]}-methyl]-2~(1H~tetrazol-5-yl)-biphenyl

Prepared analogously to Example 10 from 4’-([[2-ethyl-4-
isopropyl-6-(butanesultam~1-yl)-benzimidazol-1-yl]-
methyl]-2-cyano~biphenyl and sodium azide in dimethyl-
formamide.

Yield: 24.0% of theory,

Melting point: amorphous, sintering from 209°C

CioHyN,0,8 (555.70)

Calculated: C 64.84 H 5.99 N 17.64 S 5.77

Found: 64.99 5.71 17.43 5.71

Example 22

4’-[[2-n-Propyl—-4-trifluoromethyl-6-(butanesultam-1-yl)-
benzimidazol-1-yl]-methyl]-2-(1H-tetrazol-5-yl)-biphenyl

Prepared analogously to Example 10 from 4’-({2-n-propyl-
4-trifluoromethyl-6~(butanesultam-l1-yl)-benzimidazol-1-
yYl}-methyl]}-2-cyano-biphenyl and sodium azide in

This is the replacement sheet
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bi phenyl Exampl e 27 4' -[[ 2-n-Propyl - 4- et hyl - 6- (2- oxo- pi peridin-1-yl)-
benzi m dazol - 1-yl]-nmethyl]-2-(1Htetrazol -5-yl)-bi phenyl Prepared

anal ogously to Exanple 10 from4'-[[2-n-propyl -

- 74 - 4-nethyl - 6-(2- oxo- pi peri di n- 1-yl Substinitei steedl--14 Heptember 1998
met hyl ] - 2- cyano- blphenyl and sodi um azide ¥h dinmethyl - formamide. Yield:
51. 0% of theory,, tin oi nt,._ anorphous, from 140[err] C (sintering)
err]Herr] N “(Yéo% amdgde- | ated: C 71.26 H 6.18 N 19.39 Found:
71 08 6.22 Yield:A7A7.030M thelity,

-[[2-n- Butyl d|n 1-yl)-
ben2| m dazol - ]]rat’r.&lﬁng]rgé %te azol 5-yl)-bi phenyl Prepared
anal ogousl y t()Q@Hadeéhﬁo Kﬁ@ﬁ}lo)[[Z n- but yl -

4- et hyl - 6- (2 I n engi zok

met hyl ] - 2- cyan?sb oqiheny diandés%éd)lfjéron ggl%lne-ﬂ?n di rrey‘L | - formam de. Yield:
39. 0% of theor FUWM i ng poi nt3 Sfﬂﬁwrﬁmﬁﬁﬁ3fron%ﬁ?%%err]C (sintering)
C[err]H[err]N[err]O (519.70) Calculated: C 71.65 H 6.40 N 18.87 Found:
71 44 6. 23 18..59 Exanpl e 29

-[[2-n- Propy@z?ﬂﬁ%%n%—6-(2-oxo-piperidin-l-yl)-

4’'-[[2-n~-Propyl—-4-methyl-6-(N-benzenesulphonyl-
methylamino) -benzimidazol-1-yl]-methyl]-2-(1H-tetrazol-
5-y1l) -biphenyl

Prepared analogously to Example 10 from 4’-((2-n-propyl-
4-methyl-6-(N-benzenesulphonyl-methylamino) -
benzimidazol-1-yl]-methyl]-2-cyano-biphenyl and sodium
azide in dimethylformamide.

Yield: 42.0% of theory,

Melting point: 161-163°C

C;HyN,0,8 (577.70) _

Calculated: C 66.53 H 5.41 N 16.97 S 5.55

Found: 66.32 5.36 ‘ 16.70 5.31

Example 24
4’~[[(2-n-Butyl-4-methyl-6~(N-benzenesulphonyl-

methylamine)-benzimidazol~1~yl]-methyl]-2-(1H-tetrazol-
5-yl)-biphenyl

Prepared analogously to Example 10 from 4/-{[2-n-butyl-
4-methyl-6- (N-benzenesulphonyl~methylamino) -
benzimidazol-1-yl]-methyl]-2-cyano-biphenyl and sodium
azide in dimethylformamide.

Yield: 37.0% of theory,

Melting point: 150-153°C

CyHyN,0,8  (591.70)

Calculated: C 66.98 H 5.62 N 16.57

Found: 66.71 5.38 16.39

This is the teplacament sheet
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benzi m dazol -1-yl]-methyl]-2-(1Htetrazol -5-yl)-bi phenyl Prepared from4'-
[[ 2- n- propyl - 4- net hyl - 6- ( 2- oxo-

pi peridin-1-yl)-benzi m dazol -1-yl] - nethyl] 2-(2-

tri phenyl met hyl -tetrazol - 5-yl ) bi phenyl Qg‘féﬂ'ﬁﬂ sheatme’ 4 Sepiempendi98a
group with methanolic hydrochloric aci d” Vi%el'd: 51.0% of theory, Melting

po o ST P AT GC4AG, LB AGh L LA SR MED 420% 0]

- 75 - ExanplBx3@ples24f[ 2-n- Propyl - 6- (i mi dazo[ 1, 2-a] pyridi n-2-yl)-

benzi m dazol - 1-yl ] - met hyl | - bi phenyl - 2-carboxylic acid Prepared anal ogously
to Exanple 1 fromtert

butyl 4'-
[[2- n-propyl - 64(|H{aaEBPX$2X5T$§PYHTﬁT§9ypfglhydro'ZH’pledaz1“'3'°n'
benzi m dazol - 16¥¥]) Apéhyihidapbbryty2]snebhylake (aHdtetrhkobr-baga)-c acid
i n nmethylene chlogi Yield: 54.0% of theory, Melting point: 202-204[err]C
Cerr]Herr] N }géfgg}r] (486.60) Calculated: C 76.52 H5.39 N 11.52
Found: 76. 33 5.32 11. 30 The foll ow ng compounds may be

prepared anal ogeupyy-hOpRagPLE-H0tnyl-6-(4, s-dihydro-zh-pyridazin-3-
-[[2-n-propyl - Et ?EBP i'm dazo[ 1, 2- afpy drnYosyi pyridazin-3

ben2|n1dazol 1°9Tf'¥%iﬁ9ﬁ?zbwbﬁéﬁ9i ‘X&ﬂbBﬁ§PV&]a8|&1h’tetraz°1'5‘
-[[2-n-butyl yB) ¢pipRehyl-i m dazo[ 1, 2-a] pyri di n-2-yl) -
benzinidazol 1-yl]-met hyl]-bi phenyl -2-carboxylic acid
-[[2-n- propyl 6- (5, 7-di net hyl -i m dazo[ 1, 2- a] pyri di n- 2-
4’/~-{[2-n-butyl-4-methyl-6-(4, 5-d1hydro-2H-pyr1da21n—3-

on-6-yl) -benzimidazol-1-yl]-methyl]=-2- (1H-tetrazol-5-
. y1l)-biphenyl

4’-[({2-n-propyl-4-methyl-6-(3-benzyl-3,4,5,6~-tetrahydro-
2(1H) -pyrimidinon-1-yl)-benzimidazol-1-yl]-methyl]-2-
(1H-tetrazol-5-yl)~biphenyl

4’'-([2-ethyl—-4-methyl-6~(3-benzyl-3,4,5,6-tetrahydro-
2(1H) -pyrimidinon~1-yl)-benzimidazol-1-yl]-methyl}-2-
(1H-tetrazol-5-yl)-biphenyl

Example 25

4’-{{2-n-Butyl-4-methyl-6-(1i-methylbenzimidazol-2-yl)-
benzimidazol-1-yl]-methyl]-biphenyl-2-carboxylic acid

Prepared analogously to Example 1 from tert.-butyl 4’/-
{(2-n-butyl-4-methyl-6~-(1l-methylbenzimidazol-2-yl)~-
benzimidazol-1-yl]-methyl]-biphenyl-2-carboxylate and
trifluoroacetic acid in methylene chloride.

Yield: 48.0% of theory,

Melting point: 233-235°C

CyH,N,O0, (528.70)

Calculated: C 77.25 H 6.10 N 10.60

Found: 77.10 5.98 10.46

#
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yl)-benzi m dazol - 1-yl ] - met hyl ] - bi phenyl - 2- car boxylic acid
-[[ 2- n- propyl - 6- (6- am nocar bonyl -i m dazo[ 1, 2-a] -
pyri di n-2-yl)-benzi m dazol - 1-yl ] -met hyl ] - bi phenyl - 2- X
4" -[[2-n-Dbutyl - 6- (6-chl oro-i m dazo[ 1, 2- apPosHityt Sbegﬁ)% QeQ’teme {$os
benzi m dazol - 1-yl ] - met hyl ] - bi phenyl - 2-carboxyTic acid

4' -[[2-n-propyl-6-(im dazo[ 1, 2-a] pyridin-2-yl)-
benzinidazoI-Lgﬁ%éé%%+%ﬁ]-biphenyl-2-carboxy|ic acid
- 76 - 4" -[[2-n-propyl -6-(imdazo[2, 1-b]thiazol-6-yl)-

T R O A s -

yI) ben2|n1damﬁenpgm d&ﬁﬂkﬁﬂjYHﬁ1ﬂﬁ§hMlI?Qzﬂ1ﬂn®#¢tﬂ%RATﬁ‘YI%Gﬂ&FQ?QMl
-[[2-n-Butyl -6-(inmdazol[1 2-alpyridin-2-yl)-

benzi m dazol - 1-pgd, m&ﬁdalmwm%wéa@wélma@mn $reppzofl-mpeypgousl y
to Exanple 1 fromt

(T2 nobut y1 -6 (AT Ao'z{’é“&’?ﬁ%’?%’?%d%% TH b genzinidazol-1-

1-yl]-nmethyl]- tyxjﬁngthji1ﬁ2+nyqnqﬁh1phﬁhyl|éndusmﬁmnm|aznwed1mn met hyl ene
chloride. Yielg Melting point: 193-195[err]C
C[err]H[err]N[erf? Calculated: C 76.78 H5.64 N 11.19
Found: ;4 'EP%ZLEPf thPPIGOr

Meltlng point: 235-237°C

Cy HiN,  (552.70)

Calculated: C 73.89 H 5.84 N 20.28

Found: 73.67 5.81 19.93

The following compounds are obtained analogously to
Example 26:

4’-[(2-n~butyl—-4-methyl-6-(1-ethylbenzimidazol-2-yl)~-
benzimidazol-1i~-yl]-methyl]-2-(1H-tetrazol-5-yl)-biphenyl

4'—([2—n—butyl—4—methyl-6—(1—cyclopropylbenzimidazol-z—
yl)-benzimidazol~-1i-yl]-methyl]-2~(1H-tetrazol~5-yl) -
biphenyl

4’~-{[(2-n-butyl-4-methyl-6~(1-n~pentylbenzimidazol-2-yl)~
benzimidazol-i-yl]-methyl]-2-(1H-tetrazol-5-yl)-biphenyl

4’-[[2-n-butyl-4-methyl-6~(1~cyclopentylbenzimidazol~-2-
yl) -benzimidazol=-1-yl]-methyl]-2-(1lH-tetrazol-5-yl)-
biphenyl

Example 27

4’-{[2-n-Propyl-4-methyl-6~(2-oxo-piperidin-1i-yl)-
benzimidazol-1-yl]-methyl]-2~(1H~tetrazol-5-yl)~biphenyl

Prepared analogously to Example 10 from 4’~-[[2-n-propyl-

This is the replacemant sheet
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Exanpl e 32 4' -[[2-n-Propyl -6-(imdazo[ 1, 2-a] pyridin-2-yl)-

benzi m dazol -1-yl]-nethyl]-2-(1Htetrazol - 5- yI) bi phenyl Prepared

anal ogously to Exanple 10 from4'- [[2-n

6- (i m dazo[ 1, 2-a] pyri di n-2-yl) - benzi ni dazgubqﬂtyltq shaet h{H Septephes- 1 PBeny!
and sodi um azi de in dinethylformam de. Yi oIt 28. 0% of t heory, NEI ting

oint: 187-189[er el NL.err 510. Calcu ed: 92 H
BP0 N oL o5 Faume enyaeTl L BR0hRl B g i i a1 -2/ -

- 77 - The fol mefhyd lc@msyands biphebny 1peawhased iana lazgaies |in ddrethylle 32:
'-{[Z-n-propylf@rhgmmakhyl-inidazo[l 2-al pyridin-2-yl)-

benzinidazol ] net 1H-tetrazol - 5-yl) - bi phenyl
-[[2-n- propyl néﬁh%f P%I &BeOFY 2- a] pyri din-2-yl ) -

ben[2|[21 daf)olt I1 yﬂe]lﬂmtghplo]mi*( &Hol[i:?hgﬁb]cﬂ -f'i-dé‘d )1412li°ni|”l)€(@d.|nter1ng)
n- buty 0 ajpyrirarn-c-y
ben2|n1dazol 1- yw*ﬁ§§§h;?§6é?§ﬁ}+tetrazol 5-yl) - bi phenyl

-[[ 2- n- pr opy| Calemlatedret By 71i. @6daHo[6l,1B a]l\p)ma'.migdi n-

2 yl)-benzi m dagglnd:y! ] - met hykh- gz( 1H Azol Yid-) - bi phenyl
-[[2-n-butyl -6- (? nethyl-|n1dazoF2 1- tl‘)i']g[%lazolré 47
ben2|n1dazol 1-yl]-methyl]-2-(1Htetrazol -5-yl)- blphenyl

-[[2-n-propy| Egamgieheny! -i m dazo[ 2, 1-b] t hi azol -6-yl) -

4’-[[(2-n-Butyl-4-methyl-6-(2-oxo-piperidin-1-yl)-
benzimidazol-1-yl]-methyl]-2-(1H-tetrazol-5-yl)-biphenyl

Prepared analogously to Example 10 from 4/-[[2~n-butyl-
4-methyl-6-(2-oxo-piperidin-1-yl)-benzimidazol-1-yl]-~
methyl]-2-cyano~biphenyl and sodium azide in dimethyl-
formamide.

Yield: 39.0% of theory,

Melting point: amorphous, from 128°C (sintering)
C;HuN,0  (519.70)

Calculated: C 71.65 H 6.40 N 18.87

Found: 71.44  6.23  18.59

Example 29

4’~[{[2-n-Propyl-4-methyl-6-(2-oxo-piperidin-1-yl)-
benzimidazol-1-yl]-methyl]~2-(1H-tetrazol-5-yl)-biphenyl

Prepared from 4’-[[2-n-propyl-4-methyl-6-~(2-oxo-
piperidin-1-yl)-benzimidazol-1-yl]-methyl]-2-(2-
triphenylmethyl-tetrazol-5-yl)biphenyl by cleaving the
triphenylmethyl group with methanolic hydrochloric acid.
Yield: 51.0% of theory,

Melting point: amorphous, sintering from 115°C

C3oHyN,0  (505.60)

Calculated: C 71.26 H 6.18 N 19.39

Found: 71.51 6.39 19.09

Thig is ths replacement sheet
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benzi m dazol - 1-

-[[2-n-Butyl
benzi m dazol - 1-
anal ogously to
6- (i m dazo[ 1, 2-
and sodi um azi
point: 170-173
N 21. 36 Found:
- 78 - Exanpl g

-[ [ 2- n- Propy
ben2|n1dazol
to Exanple 1 fr
[[2-n-propyl -4
benzi m dazol -

i n- met hyl ene c

yl]-methyl]-2-(1Htetrazol -5-yl)-bi phenyl Exampl e 33
-6-(inidazo[l,z-a]pyridin-2-y|)-

yl]-methyl]-2-(1Htetrazol -5-yl)-bi phenyl Prepared

Exanpl e 10 from 4' -[[ 2- n- Bubgtitute sheet - 14 September 1998

a] pyri di n-2-yl)-benzi nmi dazof217yl ] - net hyl ] - 2- cyano- bi phenyl
&a %I t hyl formam de. Yield: 23.0%of theory, Melting
?%T#?%%eggrr]H[err]N[err] (524.60) Calculated: C 73.26 H 5.38
73.09 5.32 21. 20

Sy r?y‘f"ré’p(’ﬂlm Tiimifazofl 2-ajpyridin-2-yl)-
1 benzinddayg “WﬂémﬂetbxiﬁﬂhﬁghﬁnYknﬂTFa#hqxxﬁxgiQﬂ%dogously

-om-t-ert _h||1'\l| 4' -

Pmﬁblarledﬁa@aﬂb%lﬁw %&]Eibéﬁdp"!lé\ Y-#itdm tert.-butyl 4/-

or| ggg:%&léﬁ %UO( %i? (ﬁ[c]tar c?ﬁ?g %]‘3{‘ %llo)r |n;10r iggetllggcam d

(after evapor abenzimidagiolirday lilemetiydl ] -ksighien)1-Mtddrigppoiatie and

299-303[err] C
(500.60) Calcu
10. 87 The fo

|4 N
R oERERIY i P Sy AR e T T P %
&k g S@oRFo dfdEhe@Foe prepared anal ogously to Exanpl e.34:

Melting point: 202-204°C

C;HpN,O, (486.60)

Calculated: C 76.52 H 5.39 N 11.52
Found: 76.33 5.32 11.30

The following compounds may be prepared analogously to
Example 30:

4'-([2-n-propyl-6-(8-methyl-imidazo(1,2-a]pyridin-2-yl)-
benzimidazol-1-yl]-methyl]-biphenyl-2-carboxylic acid

4’-[[2-n-butyl-6-(6-methyl-imidazo(1l,2-a]}pyridin-2-yl)-
benzimidazol-1-yl]-methyl]-biphenyl-2~carboxylic acid

4’-[[2-n-propyl-6-(5,7~-dimethyl-imidazo(1l,2-a]pyridin-2-
yl)-benzimidazol-1~-ylj-methyl]-biphenyl-2-carboxylic
acid

4’-[[2-n-propyl-6-(6-aminocarbonyl-imidazo[1,2-a]-

pyridin—z-yl)—benzimidazol-l-yl]-methyl]—biphenyl-z-
carboxylic acid

4'-[[z-n—butyl—s-(6-chloro-imidazo(1,2-a]pyridin-2-yl)-
benzimidazol-1-yl]-methyl]-biphenyl-2-carboxylic acid

4’'-([(2-n~propyl-6-(imidazo(1,2-a}pyridin-2-yl)-
benzimidazol-l—yl]-methyl]-biphenyl-z-carboxylic acid

Ph o8 the rapiaceimet thee

AR VRS TOTL
Lre . & {-‘.' BN ‘! ;’gt’;g



2- n- propyl - 4- net hyl - 6- (8- net hyl -i m dazo[ 1, 2- a] -

[[

pyridin-2-yl)-benzi m dazol -1-yl]-nmethyl]- biphenyl-2- carboxylic acid

"-[[2-n-butyl-4-nethyl-6-(7- nethyl-|n1dazo[1 aL-

pyri di n- 2-yl ) - benzi ni dazol - 1-yl | - et hyl ] S¥ ?mzlﬁg/ﬁ et vAfRERIeMbes i P8

4'-[[2-n-buty|-4-nethy| 6- (6- met hyl -i ni dazbf 17 2- a] -

pyridin 2-yl) - | VAl t r lic acid
-[[2-n-pr opyI “gy & t(rE] = moolg‘;zﬁ[ ‘%ﬂéj,m]%z&f‘ éjcy%

pyrldln 2-yl)- lhﬁnﬁkﬂ lﬁBﬂMq]ﬂnﬁﬂhmq}1hkﬂhﬁﬂM11?‘Q§ﬁhR%®A#Q:Qﬁﬁ@i
-[[ 2- n-propyl - 4- nethyl 6- (5, 7-di net hyl -i m dazo-

E17S fi] pﬁlrlpﬂIGR 2 Y ZI n}}]ﬂ-aégqlqjlis-Xilzgmethyl}/—ll.mldazo[2 1-bjthiazol-6~
-1 2- ethyl14ymﬁ#néni&diﬁ&ﬁblﬂlﬁyﬂxﬂnéthymIkbxphenyl—z—carboxyllc

[1,2-a]pyridin- ;y4)-benzi m dazol -1-yl ] -nmet hyl ] - bi phenyl -2-carboxylic acid

-[[ 2- et hyl - 4-nethyl - 6- (6-chl oro-i m dazo[ 1, 2-a] pyri di n-
2-yl)-benzi m dazol -1-yl]-net hyl ] - bi phenyl - 2-carboxylic acid Exanpl e 35

4" -[[2-n- Propylgsmi@idyd £ 6- (i m dazo[ 1, 2-a] pyridin-2-yl)-

benzi m dazol - 1-yT[-nmethyl]-2-(1Htetrazol - 5-yl)-bi phenyl
4’~[[2~-n-Butyl=-6-(imidazo(1,2~alpyridin-2~yl)-
benzimidazol-l1-yl]-methyl]~biphenyl-2-carboxylic acid

Prepared analogously to Example 1 from tert.-butyl 4/-
[[2-n~-butyl-6-(imidazo{1l,2-a]pyridin-2-yl)-benzimidazol-
1-yl]-methyl]-biphenyl-2-carboxylate and trifluoroacetic
acid in methylene chloride.

Yield: 41.0% of theory,

Melting point: 193-195°C

Ci,HyNO, (500.60)

Calculated: C 76.78 H S5.64 N 11.19

Found: 76.73 5.48 11.00

Example 32

4’~{[(2-n-Propyl=-6~(imidazo(l,2-a]pyridin-2-yl)-
benzimidazol-1~yl]-methyl]-2-(1H~tetrazol-5-yl)-biphenyl

Prepared analogously to Example 10 from 4‘-{[(2-n-propyl-
6-(imidazo(1,2-a]lpyridin~2-yl) ~benzimidazol-1-yl]-
methyl]-2-cyano-biphenyl and sodium azide in
dimethylformamide.

Yield: 28.0% of theory,

Melting point: 187-189°C

CyuHyN; (510.60)

Calculated: € 72.92 H 5.13 N 21.95

Found: . 72.80 4.97 21.74

This is the replacemant sheet

Date: 1 4 SEP 1903



Prepared anal ogously to Exanple 10 from4'-[[ 2-n-propyl -
4-nethy|-6-(inidazo[l,z-a]pyridin-2-y|)-benzinidazo| 1-
yl]-nmethyl ] -2-cyano-bi phenyl and sodi um ¢de i n or mam de. _Yiel d:
21.0% of theory, Melting point: sinterin $%tﬁ8'IF%trT]16 %}@ﬁemwe‘rfﬂ?&[ err]
(524.60) Calculated: C 73.26 H5.38 N 27 36 Found:

21. 13 The f | Qunds_may .be ared anal qQgousl.y to Ie 35.

4'1[[2-n-prop3*$§vtggﬁ§yggg(§9WBPH§F§inga S[EFfpéfgg anarogously

pyridin-2-y|)-5&h@bhﬁd&2@l-1-y|]-nethyl]-2-(1k#tetrazo|- 5-yl) -blphenyl
-[[ 2- n-propyl - 4- nethyl 6- (inidazo[l,z-a]pyrinidin 2-

yI) ben2|n1dazol X - et hyl ] 1H-tetrazol -5-yl)- biphenyl

- 80 - 4’ 3E(2-n-propyl- 6-( -methyl-imidazo[1,2-a]pyridin-2-yl)~

4 -[[2-n- Butylbénztmmahz61€1nyd§1ﬁééh§1qknyquﬁL&e%rxhbi -5-y1) ~biphen
benzi m dazol - 1-yl ] - met hyl ] - bi phenyl - 2- carboxylic acid Prepared analgbously

to Exanple 1 fromtert.-butyl 4'-
[[ 2- n-butyl - 4- &t b{R=B8-propYdz6f {52methyli-dndhddzpl )1, 2-a]pyr1d1n—2— 1) -

benzi m dazol - 1pxhk s eEA%LL = g 92Tn%é§§¥E?LQO§¥hak§F?gq o Fisf LY gr%gp t|c ;2cid

i n methyl ene chloride. Yiel I'nNg p0| [err]C
CerrJ]Herr]Nerr]Jerr] (514.60) Calculated: C 77.02 H 5.88 N 10. 89

Found: 476( Bd-n-bhtyE-6- (40b8bmo-imidazo[1,2-a]pyridin-2-y1) -
benzimidazol-1-yl]-methyl]-2~(1H-tetrazol-5-yl)-biphenyl

4’-[[2-n-propyl-6-(5,7-dimethyl~imidazo({1,2~-a]pyrimidin-
2-yl)-benzimidazol-1-yl]-methyl]~2-(1H-tetrazol-5-yl)-

biphenyl

4’'-[[2-n-butyl-6-(3-methyl~imidazo(2,1-b]thiazol-6-yl)~
benzimidazol-l—yl]-methyl]—2-(1H-tetrazol-5-yl)-biphenyl

4'-[[2-n-propyl-6-(2-phenyl-imidazo(2,1-b]jthiazol-6~yl)~
benzimidazol-l-yl]-methyl]-2-(1H—tetrazol-5-yl)—biphenyl

Example 33

4’~[[2-n-Butyl-6-(imidazo[1,2-a]pyridin-2-y1)-
benzimidazol-l-yl]-methyl]—2-(1H-tetrazol-5-y1)-biphenyl

Prepared analogously to Example 10 from 4’~[{[2-n-butyl-
6-(imidazo[1,2-a]pyridin-2-yl)-benzimidazol-l-yl]-
methyl]-2-cyano-biphenyl and sodium azide in
dimethylformamide.

Yield: 23.0% of theory,

Melting point: 170-173°C

CiHuN; (524.60)

Calculated: C 73.26 H 5.38 N 21.36

Found: 73.09 5.32 21.20

Thiz is the raplacerment sheet

"
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The fol |l ow ng conpounds are obtai ned anal ogously to Exanpl e 36:
-[[ 2-n-propyl -6-(pyrrolidin-2-on-5-yl)-benzi m dazol -1 -
yI] met hyl ] - bi phenyl - 2- carboxylic acid )
4' -[[2-n-propyl -6-(pyrrolidin-2-yl)- benz$H¥ﬂ@&@¢3h3§¥]34'39P“ﬂ“bef1998
met hyl ] - bi phenyl - 2- carboxylic acid -

[[ 2- n-propyls:6- qu @w I n-2-yl)-benzi mdazol -1-yl]-
nethyl]-biphen?ﬁg§&%arbuxyllc acid
4' -[[2-n-butyl -6-(qui nolin-2- yI) ben2|n1dazol 1-yl]-
TR0 BRI e A dn o a-sleveiin-dyi)-
nethylf bP%henf& ﬁi%qiiﬁﬂ yéd @ethyl]-blphenyl—J—carboxyllc acid
-[[2-ethyl -6
nethyl] b|phen?ﬁxﬁknawb@mﬂﬁogamﬁhy to Example 1 from tert.-butyl 4/-- 81 -

E)e(ﬁrzr}olmedgzm 1 [}Iﬁ %rrg)w% Fﬁé&é‘t raz(gﬁn{%%ot[ldzzhﬁw cg' eparyld))

anal ogousl y tohﬁnﬁﬁﬂhﬂamvhﬁimmld*qﬁtbmllnhanhenyl- -carboxylate and
4- et hyl - 6- (I mttingzluﬂez%aaiémd qLdld2 - rdtapadid atploride.

yl ]-methyl ] o bi_ phe odi um azi'de in dinethylformam de. Yield:
26. 0% of theorf/%r’e ﬁo [°g‘r)/ﬂ %Eﬂry(@,% 60) Calculated: C 73.58 H 5.61
N 20. 80 Found: Melting p&inid 195140 °C AEtr evaporation and without

recrystallisation)

Melting point: 299-303°C (methylene chloride/ethanol =

20:1)

CyHuN©O, (500.60)

Calculated: C 76.78 H 5.64 N 11.19

Found: 76.55 5.61 10.87

The following compounds may be prepared analogously to
Example 34:

4’-{ [2-n-propyl-4-methyl-6~(8-methyl~-imidazo{1l,2~a]~-
pyridin-z-yl)-benzimidazol—l-fl]-methyl]-biphenyl—z-
carboxylic acid

4’~[[2-n~-butyl-4-methyl-6-(7~methyl-imidazo(1,2-a]~-
pyridin-2-yl)-benzimidazol-i-yl]-methylj~biphenyl-2-
carboxylic acid

4/-[{[2-n-butyl-4-methyl-6~-(6-methyl-imidazo(1,2~a]~-
pyridin-2-yl)-benzimidazol-1-yl]-methyl]-biphenyl-2-
carboxylic acid

4’-{[2-n-propyl—-4-methyl-6-(5-methyl-imidazo({1,2-a]~-
pyridin-2-yl)-benzimidazol-1-ylj~-methyl]~biphenyl-2~
carboxylic acid

4’-[[2-n-propyl-4-methyl-6~(5,7-dimethyl-imidazo-~
{1,2-a]pyridin-2-yl)-benzimidazol-1-yl)}-methyl)-




The foll ow ng compounds are obtained anal ogously to Exanple 37: 4, -
[[2-n-propyl -6-(pyrrolidin-2-on-5-yl)-benzi mdazol - 1-
yl]-nmethyl]-2-(1Htetrazol -5-yl)-bi phenyl

4' -[[2-n-propyl -6-(pyrrolidin-2-yl)-benziSubktitate $hget] - 14 September 1998
met hyl ] -2-(1H-tetrazol - 5-yl) - bi phenyl - 79 -

4' -[[ 2- n-propyl ridi n-2-on-6-yl)-benzi mdazol - 1-

yI] net hyl ] - 2- (TFPFEPQEZBFCBrVPfYBFEhéﬁ}ﬁ

-[[2-n-butyl -6-(pi peridin-2-on-6-yl)-benzi m dazol -
yI] met hyl ]-2- (3F [ I ny

-[[ 2-n- propyll ?g%pgﬁg 4% %nggeﬁz(ﬁTBQ}BPcfryPPyl -imidazo-
nethyl] 2- (IFFté@bazéﬂPBryﬂ}anpMéhybenZLmldazol 1-yl]-methyl]-

-[[2-n-butyl - §1pRERA LgLEaQb%k%l?é”ébﬁhdaZO| 1-yl]-
nethyl] 2- (IF#tetrazo phenyl

-[[2-ethyl-6-(pyridin-2- yI) benzi m dazol - 1-yl ] -
nethyl] 2- (1F+tetFQZIFeﬁhyl}4bméhﬁ91L6 (6-chloro—1m1dazo[1 2-a]pyr1d1n-‘

82 - 2- d

O oL i B BB B 2 D0t bk carbonyn ic
-[[ 2- n- but yl - 6- &e§di di n- 2-yl ) - benzi mi dazol -1-yl ] -
methyl]-2-(1Htetrazol -5-yl)-bi phenyl

4'-[[2-n-propy|-6-§EU|noI|n 2-yl)-benzi m dazol -1-yl]-
met hyl ]-2-(1H-t yI) bi phenyl

4’-[{[2-n-Propyl-4-methyl-6-(imidazo(1,2-a]pyridin-2-yl1)-
benzimidazol-i-yl]-methyl]-2-(1H~-tetrazol-5-yl)-biphenyl

Prepared analogously to Example 10 from 4’-[[2-n-propyl-
4-methyl-6-(imidazo{1,2~a]pyridin-2-yl)-benzimidazol-1-
Yl]-methyl]-2-cyano-biphenyl and sodium azide in
dimethylformamide.

Yield: 21.0% of theory,

Melting point: sintering from 181°C

CyHyN; (524.60)

Calculated: C 73.26 H S5.38 .N 21.36

Found: 73.10 $.24 21.13

The following compounds may be prepared analogously to
Example 35:

4’-[(2-n-propyl-4-methyl-6~(5-methyl-imidazo(1,2-a]-
pyridin-2-yl)-benzimidazol-1i-yl]-methyl]-2-(1H-tetrazol-
5-yl)-biphenyl

4'-[(2-n-propyl-4-methyl-6~-(imidazo[1,2-a]pyrimidin-2-

yl)-benzimidazol—l-yl]-methyl]-2—(1H-tetrazol—5-yl)-
biphenyl

This is the replacement shaet

Date: 1 4 SEP 1998



4' -[[2-n-butyl -6-(quinolin-2-yl)-benzimdazol -1-yl]-

met hyl ]-2-(1Htetrazol - 5-yl) - bi phenyl

4' -[[ 2- n-propyl - 6- (i soqui nolin-3-yl)-benzi m dazol -1-yl] -

met hyl ] -2- (1H-tetrazol - 5-yl) - bi phenyl Substitute sheet - 14 September 1998
4' -[[2-ethyl-6-(isoquinolin-3-yl)-benzim 8¥zol -1-yl]-

met hyl ]-2-(1Htetrazol - 5-yl)-bi phenyl Exanpl e 38 4' -1

2-n-Butyl - 4- e > 2- di met hyl pr opi onyl am no) -

benzi m dazol - 1-yl ] - met hyl ] - bi phenyl - 2-car boxylic acid Prepared anal ogously
to Exanple 1 fyomtprt . i, 4 - P _ . 3

[[2-n-butyl - 4-Jrregen§/ %?Wcﬂ‘ TRy br ol bnyfase hby2-alpyridin-2-y1) -

benzi m dazol - kenzinidagel-biphkrnetizythrbirleény b-2ndarbokylbcoacidi ¢ aci d
in nmethyl ene chloride Exanple 39

4' -[[2- n- But ylpriegardd &Iﬂa’ﬂi&%ﬁ Z¢H BR2b1d-¥! #rom tert.-but } 4'-
et hoxy] - 4- met hyl ;- benzi m da‘éo é’i}ll ] - et hgl - bi phenyl - 2- car box§ Ic acid
Prepared anal l}g‘{ﬁjs’T i}"ﬁ)\’l& TR A Te okt PEdR 2o bt gTaPyridin-2-y1) -
5[ 2- nh b:,lt )lgl - 7_—t{é_hz(imidadqli-rbﬂt£h]z+m?ﬂagb] -ﬁiyhéznﬁlhmﬁdﬁrllmxylatﬁ and
- et hyl - benziyg dezal - Js - « DI - 2- oxylate an

trifluoroacet it{c? acl d%zl.%a‘%%‘%]h&%ér%é iR tRQ@Wiene SRicPide:
chloride. Yiel¥tkelin,%k- A« ythe@aryi ng point: 236-237[err]C
err]Herr] Ny idergdintbagdllis7o¢

CyHN,0, (514.60)

Calculated: € 77.02 H 5.88 N 10.89

Found: 76.81 5.78 10.64

The following compounds are obtained analogously to
Example 36:

4’—[[2-n-propyl-6-(pyrrolidin-2~-on-5-yl) -benzimidazol-1-
y1l]-methyl]-biphenyl-2-carboxylic acid '

4=~ [2-n-propyl-6-{( pyrrolidin-2-yl)-benzimidazol-1-yl]~-
methyl]-biphenyl-2-carboxylic aciad ’

4’'-[{2-n-propyl=-6-(quinolin~2-yl)-benzimidazol-1-yl]-
methyl]-biphenyl-2~carboxylic acid

4’-[{[2-n-butyl-6-(quinolin-2~yl)~benzimidazol-1-yl]-
methyl]-biphenyl-2-carboxylic acid

4’-([2-n-propyl-6-(isoquinolin-3-yl)-benzimidazol-1-yl]-
methyl]-biphenyl-2-carboxylic acid

4’-[[2-ethyl-6-(isoquinolin-3-yl)~benzimidazol-1-yl]=-
methyl]-biphenyl-2~carboxylic acid

This is ths replacement sheet

Date: 14 SEP RO



Calculated: C 74.71 H6.81 N 9.96 Found: 74. 51 6.79 9.98
Exanpl e 40 4' -[[2-n-Butyl -4-nethyl -7-[5-(tetrahydrobenzi m dazol - 1-
yI)-pentonxy]-benzinidazol-l-yl]-nethyl%-biphenyl-2- carboxylic acid
Prepared anal ogously to Exanple 1 from t8ubstiyge gheat = 14 September 1998

[[ 2-n-butyl - 4-net hyl - 7-[ 5- (t et rahydr obenzi 8tdazol -1-yl) -

pentyl oxy] - benzi m dazol - 1-yl ] - met hyl ] - bi phenyl - 2- car boxyl ate and
trifluoroaceti E@ARLe 3Tet hyl ene chl ori de. Exanpl e 41

4'-[[2-n-Butyl -7-[3-(tetrahydrobenzi m dazol -1-yl) -

propyl oxy] - 4- met hyl - benzi mi dazol - 1-yl ] - mef hyl ] - bi phenyl - 2-carboxyljc acid
Pr epar ed analod&ﬁﬁQFTQY%B&%#ﬂ%?@é%&&#ﬁQ?gﬁa& gjﬁagja]pyrléﬂn-fLyi)-
[ [2- n-but yl - 7- [Hen(# i iddyel-aberiz) mekinad }42y( JH-tetrazol-5-yl) ~biphenyl
propyl oxy] - 4- met hyl - benzi m dazol -1-yl ] -nethyl] - bi phenyl - 2-carboxyl ate and

trifluoroaceti | d ﬁgﬁ M 41 _rro—n- -
4'-[[2-n- Propy&%ﬁ%%?lé%ﬁ%n afgrﬁé)zﬂf’gf’npgl]f?m dl%r%%“ 4 [Fz'n butyl
yl ) - benzi nmi dazA-methy mw»dﬁmamxﬁmvhﬂm%nzmwwl-
anal ogousl y to yaxpipdtehyll f+Praaid-bipeny ¥ and sodium azide in
- 84 - [[2-w¢g{§2@ﬁ§k£§¥£gg{§£(in1 azo[ 1, 2-a] pyri mdin-2-yl)-

Yield: 26.0% of theory,

CytlylNgy  (538.60)

Calculated: C 73.58 H 5.61 N 20.80

Found: 73.39 5.40 20.92

The following compounds are obtained analogously to
Example 37:

4’-[ [2=-n-propyl-6-(pyrrolidin-2~on-5-yl)-benzimidazol-1-
yl]l-methyl]-2~(1H-tetrazol-5-yl)~biphenyl

4’=[[(2-n-propyl-6~(pyrrolidin-2-yl)~benzimidazol-1-yl]-
methyl]-2-(1H-tetrazol-5-yl)-biphenyl

4’~[ {2-n-propyl-6-(piperidin-2-on-6-yl)-benzimidazol-1~
yl]-methyl]-2-(1H-tetrazol-5-yl)-biphenyl

4’~[[2-n-butyl-6~(piperidin-2-on-6-yl)~benzimidazol-1-
ylj-methyl]-2-(1H-tetrazol-5~yl)-biphenyl

4’-{(2-n-propyl-6-(piperidin-2-yl)~benzimidazol~1-yl]-
methyl}-2-(1H-tetrazol-5-yl)-biphenyl

4'-[[2-n-butyl-6-(piperidin-2-yl)-benzimidazol~1-yl}-
methyl]-2-(1H-tetrazol-5-yl)-biphenyl

4’—[[2-ethy1—6~(pyridin-z-yl)-bénzimidazol-l-yl]-
methyl)}-2-(1H-tetrazol-5-yl)-biphenyl

Thig ig the replbucemmet sheel
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benzi m dazol - 1-yl ] - et hyl ] - bi phenyl - 2- car boxyl ate and trifl uoroacetic acid
in nmethylene chloride. Yield: 47% of theory, Melting point: 224-226[err]C
(after evaporation and wi thout recrystallisation) Melting point:
294-297[err] C (et hyl ene chl ori de/ et handdubstitotel hegjter 1 4 Ifapteinkieerh99g er r ]
(501.60) Calcul at ed 'C 74.23 H5.43 N 82 96 Found: 74.10 5.31
13. 66 Exanpl e

4' -[[2-n-Propyf! Z[ﬁEFHyPrBP¥PnFH&EXFZd}nﬁFrﬂiéZSFnG1VPFaz°l 1-yl]-
benzi m dazol - Imgthyagtbyl(inbtpheagbizsegnoniphengdi d Prepared anal ogously
to Exanple 1 fromtert.-butyl 4'-

[[ 2-n-propyl -4-net hyl -6- (i m dazo[ 2, 1-b] t hi azol -6-yl) -
benzi m dazol - 14y ] { @enhbutybi-phré pyicidinx2edy -oen zamd dazioll-dowddcet i ¢ aci d

in nmethyl ene cRLeKLIS-2Yiehdiad3%0H - NYobiMplenhAg Point: 192-195[err] C
(after evaporatlon&é dszgﬁouf recr%s%a |sa€%%ﬁ3aﬁkltlng point: >300[err]C

(met hyl ene chl ori de/ et hanol - 20:1) C[err]H[err]N[err]C{err]S (506. 64)
Cal cul ated: Cq472[}2-nFprop¥l-B-1iulnolIns-23F1Hcbethzimidazol-A-y¥A4~- 5.19

10. 88 6. 09 e,foll gw.ng _conpounds may .he. prepared anal ogously to
Exampl e 43: EeEF?}Jngpggkygg ?ﬁﬁfﬁy%?€§33p fi m dazol[ 2, 1- b] -
thiazol 6-yl) - benzi m dazol - 1-yl ] - met hyl | - bi phenyl - 2- carboxylic acid

{hi azol "67y ) San U PO T T aﬂéﬁﬁéﬂnﬁg SRTRELT

]-2-(1H-tetrazol- -yl)-blphen

47’~{ [2-n-propyl-6-(isoquinolin-3-yl)-benzimidazol-1-yl]-
methyl]-2-(1H-tetrazol-5-yl)-biphenyl

47’-[[2-ethyl~-6-(isoquinolin-3~-yl)~-benzimidazol-1-yl]-~-
methyl]-2-(1H-tetrazol~-5-yl)~biphenyl

Example 38

4’-[ {2-n-Butyl-4-methyl-6-(2,2~dimethylpropionylamino) -
benzimidazol-1-yl]-methyl]-biphenyl-2-carboxylic acid

Prepared analogously to Example 1 from tert.-butyl 4/~
[ (2-n-butyl-4-methyl-6-(2,2~dimethylpropionylamino) -
benzimidazol-1-yl]-methyl]-biphenyl-2-carboxylate and
trifluoroacetic acid in methylene chloride.

Example 39

4‘-[[2-n-Butyl-7—-[{2~(tetrahydrobenzimidazol-i1-yl) -
ethoxy]-4-methyl-benzimidazol- 1-y1]-methyl]-blphenyl-z-
carboxylic acid

Prepared analogously to Example 1 from tert.-butyl 4/
({2-n~butyl-7-{2~(tetrahydrobenzimidazol-1-yl)-ethoxy]-
4-methyl-benzimidazol-1-yl]-methyl]-biphenyl-2~
carboxylate and trifluorocacetic acid in methylene

This is the replacemeant sheet

pate: 1 4 SEP 1998



- 8 - 4 -[[2-n-butyl-4-nmethyl-6-(2,3-trimethyl ene-im dazo-

[ 2,1-b]thiazol -6-yl)-benzimdazol -1-yl]-nethyl]- biphenyl-2-carboxylic acid
4' - [[2-n-propyl -4-nethyl -6-(2, 3-tetranet hyl ene-

i m dazo[ 2, 1- b] t hi azol - 6-yl ) - benzi ni dazo|_3ug§vylr§_l]lten@1w|-]14 September 1998

bi phenyl - 2-carboxylic acid

4' -[[ 2- et hyl - 44 = 6- (2- phenyl -i m dazo[ 2, 1- b] -
thiazoI-6-y|)-%é$é$%1%ézol-l- | 1-methyl]-bi phenyl -2- carboxylic acid
Exanpl e 44  AYield: 8Pk opf| tAed®Y hyl - 6- (i m dazo[ 2, 1-b] t hi azol -6-yl) -
benzinidazol-Jnai&iﬁ?tﬁyiitg-ﬁjghﬁgﬁagzol-5-y|)-biphenyl Pr epar ed

anal ogously to e r 4' -[[ 2-n-propyl -

4- et hyl - 6- (i rﬁ%&% 1%%#h'?g]&ol -6-yl) - benzi ni dazol - 1-
yl]-nmethyl] - 2-cynealdtedenyt aad7sodHua, 8zi d¥ gngdi net hyl f or mam de. Yiel d:
21% of theory, L ng point: phous, ,gi nt egi from196[err]C
C[err]H[err]N[%Jr;{r?ﬁ‘wso. 67) TAr ot ated: 79c 672088 H 4. 04 N21.12 S 6.04°
Found: 67.77 4.84 21. 00 5. 87 The foll ow ng conpounds may
be prepared anplggeval yot 0o Exanpl e 44: 4

"-[[2-n-propyl=Z-methylT-6- ( 3-net hyl -i m dazo[ 2, 1- b] -

t hi azol - 6-yl)-benzi m dazol -1-yl]-nmethyl]-2-(1Htetrazol - 5-yl)-bi phenyl

4' -[[ 2- n- but yl 4 4~ pp2hnt+BatyR-3-tetRyy Iy - B-dezekahidbbbenkiaidazoiyly

-benzim dazol - 45yl Lor 51 B} -bénz A TaEEL132 901 1 kbR 2B BKkny1 -2~

carboxylic acid

Prepared analogously to Example 1 from tert.-butyl 4/-
[[2-n-butyl-4-methyl-7-[5-(tetrahydrobenzimidazol-1-yl)-
pentyloxy]-benzimidazol-1-yl]-methyl]-biphenyl-2-
carboxylate and trifluoroacefic acid in methylene
chloride.

Example 41

4/-[{{2-n-Butyl-7-[3—~(tetrahydrobenzimidazol-1-yl)-
propyloxy]-4-methyl-benzimidaiol-l-yl]—methyl]-biphenyl-
-2=-carboxylic acid

Prepared analogously to Example 1 from tert.-butyl 4/-
{{2-n~-butyl-7-[3—~(tetrahydrobenzimidazol-1-yl)-
propyloxy]-4-methyl-benzimidazol-1-yl]-methyl]-biphenyl-
2-carboxylate and trifluoroacetic acid in methylene
chloride.

Example 42
4’-(({2-n-Propyl-4-methyl-6~(imidazo(1,2~-a]pyrimidin-2-

yl)-benzimidazol-1-yl]j-methyl]}-~biphenyl-2-carboxylic
acid

Prepared analogously to Example 1 from tert.-butyl 4/~

This is the replacement sheet
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- 8 - 4" -[[2-n-butyl-4-nethyl-6-(2,3-trimethyl ene-im dazo-
[ 2, 1-b] thiazol -6-yl)=-benzi mdazol -1-yl]-nethyl]-2-(1H
tetrazol 5- yI) bi phenyl
-[[ 2- et hyl - 4- et hyl - 6- (2, 3-t et r amet hy| SHEstitHigshget - 14 September 1998

[2 1- b] t hi azol 6- yI) benzi mi dazol - 1-yl ] Tn@éhy1 ] - 2- (1H

tetrazol -5-yl) o1
-[[2-n- propyiP% %ﬁ?y%-%2m%ﬁ%¥§T5'ﬁ%ﬂé98F§[} B ralpyrimidin-2-y1)

t hi azol - 6-yl ) -benzinidazol- 1—y1]-methy1]-mpmlalnyét-ﬂamrboxy}a):ebapneny|

Exanpl e 45  4gpf 2u8r5’£f)&’éic a &h,’(h ﬁeéﬁg@ér@ éﬁ%h&e)")

benzi m dazol - 1 yl etrazol - bl phenyl  Prepared

anal ogousl y t oY ER4#p é7¥o°fr6h¢qr¥[[2 n- propyl

4- et hyl - 6- (bemaleiﬂgnglatylézbeﬁzsﬁcd@aﬁkzei }élvhgo&‘&ttmb'rﬂ aAdC Wakeolbitpheny|

and sodium azide in #ﬁ frnan1de. Yield: 28% of theory, Melting

poi nt: 202- 205F8FFYE Eﬁ%# 8PtINerr] (524.64) Calculated: C 73.26 H

5.38 N 21.36 Helmdng point: 7346297°C5(fathyl2he56hloHidel/@thaniolg=

conpounds are g ed analogously to Exanpl e 45:
-[[2-ethyl - 4 net ében2|n1dazol 2-yl)-
ben2|n1dazol 1Cy¥#N§hth§ P196Q)H tetrazol - 5-yl ) - bi phenyl

b [_[2_3 bU}Y'célHﬁlH?ﬁd?](beﬂlhﬁhd?ﬁob |23¥|h|“)13b96h |
enzi m dazo met hy etrazo y i pheny
-[[2-n- propy?xﬁl‘ et hyi - 6- (19% h8xy! - BedZi ni dd2oi€52-
yI) benzi m dazol -1-yl]-nethyl]-2-(1Htetrazol -5-yl)-

Example 43

4’-[[2-n-Propyl-4-methyl=-6~(imidazo[2,1-b]thiazol-6-yl) -
benzimidazol-1-yl]-methyl]-biphenyl-2-carboxylic acid

Prepared analogously to Example 1 from tert.-butyl 4/-
{{2-n-propyl-4-methyl-6-(imidazo[2,1-b}lthiazol-6-yl) -
benzimidazol-1~-yl]-methyl]-biphenyl-2-carboxylate and
trifluorocacetic acid in methylene chloride.

Yield: 43% of theory,

Melting point: 192~-195°C (aftei evaporation and without
recrystallisation)

Melting point: >300°C (methylene chloride/ethanol -
20:1)

CioHyNO,S  (506.64)

Calculated: C 71.12 H 5.17 N 11.06 S 6.33

Found: 70.97 5.19 10.88 6.09

The following compounds may be prepared analogously to
Example 43:

4’~-{[{2-n-propyl-4-methyl-6-(3-methyl-imidazof2,1-b}~
thiazol-6-yl)-benzimidazol-1~yl]-methyl]-biphenyl-2~
carboxylic acid

4'-[{[2-n-propyl-4-methyl-6-(2,3~-dimethyl-imidazo(2,1-b]-
thiazol-s-yl)-benzimidazol—l-yl]-methyl]-biphenylfz-
carboxylic acid Thig is the repkicsmant sheet

SEP 1



- 87 - Dbiphenyl 4'-[[2-n-pr
2 yl ) -benzi m dazol - 1-yl ] - nethy
-[[2-n-propyl - 4-met hyl -6- (1-

opy!l - 4- met hyl - 6- (1- cycl opr opyl - benzi m dazol -
l]-2-(1Htetrazol -5-yl)- biphenyl
c

ycl ohexyl - benzi m dazol - 2-

yI) benzi ni dazol - 1-yl ] - rret hyl ] - 2- (1Htet$la9%‘4w §h76tbﬂ6r§ﬁw‘-ﬁmbe|§x1a?ﬁﬁe 46
-[[ 2- n- Propyl - 4- net hyl - 6- (ben2|n1dazor- 85y -

ben2|n1dazol

t hen oxylic acid, Prepar d analogously
to Exanple 1 fﬁcnﬂﬁéfﬁrgﬁéxgk hy -6- 9 5Y Lrlmeghylene-g

[[ 2- n- propyl -
benzi m dazol

4[2&1%@]tﬁnézm&iﬁﬁyﬂpibénﬂlyiﬁazol 1-yl]-methyl]-

- gﬁg rboxyl ate and trifluoroacetic acid
I n net hyl ene §ﬁ%%%|@gih%'e?%ﬁ g?%gory Melting point: 239-242[err]C
CerrJHerr]Nerr]derr] (500.61) Calculated C76.78 Hb5.64 N 11.19

Found:

obtalned anal

-[[ 2-et hyl -
.benzinidazol

4 75¢ n— ;691-4-ﬂét14-}1 61lg, botbevhnatRgIBRENds are

Zghﬁiﬁ%? f%@ﬂg#hqﬁ%& ﬁ—gl}r?enZLmldazol 1-yl]-methyl]}-

Ibiphemel h¥+¢atbkebit - Retdr boxyl i c acid

-[[ 2- n-butyl - 4- net hyl - 6- (benzi m dazol - 2-yl ) -

ben2|n1dazol

1-vyl bi phenyl - 2-car boxylic acid
y }[z-etgyl-4-£eth¥1—6 (z—phe%yl—lmldazo[z 1-b]-

thiazol-6-yl)-benzimidazol-1-yl]-methyl]-biphenyl-2-
carboxylic acid

Example 44

4’~[[2-n-Propyl-4-methyl-6-(imidazo[2,1-b)thiazol-6-yl) -
benzimidazol-1-yl]-methyl]-2-(1H-tetrazol-5-yl)-biphenyl

Prepafed analogously to Example 10 from 4‘-{(2-n-propyl-
4-methyl-6-(imidazo[2,1~b]thiazol-6~yl)-benzimidazol-1-
yl)-methyl]-2~cyano~biphenyl and sodium azide in
dimethylformamide.

Yield: 21% of theory,

Melting point: amorphous, sinfering from 196°C

CsollelNgS  (530.67)

Calculated: € 67.90 H 4.94 N 21.12 56.04_

Found: 67.77 4.84 21.00 5.87

The following compounds may be prepared analogously to
Example 44:

4’-[[2-n~-propyl-4-methyl-6-(3-methyl-imidazo[2,1-b]-
thiazol-6-yl)~benzimidazol-1-yl]}-methyl]-2-(1H-tetrazol-
5-yl) -biphenyl

4’'-[[2-n-butyl~-4-methyl~6-(2,3~dimethyl-imidazo[2,1-b]~

thiazol-6~yl)-benzimidazol~1-yl]-methyl]-2~(1H-tetrazol-
S-yl)-biphenyl

This is the replacemeént sheet
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4' -[[ 2-n-propyl - 4-met hyl - 6- (1-n- hexyl - benzi m dazol - 2-
yl ) -benzi m dazol - 1-yl ] - net hyl ] - bi phenyl - 2-car boxylic acid

88 - 4'-[[2-n-propyl-4-nethyl-6-(1-cycl opropyl - benzrnrdazo -

yl) - benzi mi dazol - 1- yI ] - met hyi ] - bi phenﬁubzilélaﬁebﬂaaﬂtr cl4 Segtemper 1998
[ 2- n- propyl - 4- et hyl - 6- (1- cycl ohexyl - b&n8fni"dazol -
1)

>
[ op)
g- B e B o Ot k. sl 7

enzi m dazol - 1I[-2y) J=bigttid o 12~y )t -Stenzih ida o ) ~ bt pherye thy} bp2er ELH$ r om
2- n- but yl ol
pr o%/l oxy] u4yr$et7thx[%c£enz£§n¥)dabz%quéla}§/]f] met hyl ]-2-(1-

tri phenyl methyl -tetrazol -5-yl)-biphenyl by cleaving the 1-triphenyl nethyl
group by rreansuof i-wciréth .-j[ mwkﬁ/meh@ﬁ%&&ﬂﬁbeory,
err

gg: E::JIngt ggl nt 'S?jﬁH{ b‘{hh‘éa;q 1% ?16‘%3%‘3}8 %5@*‘69 19. 43
Exanpl e 48 ° Ateﬂﬁé2¢1+5kym¥ﬁh£ph¢ﬂmmyI met hyl am no) - 2- n- but ylI -

met hyl - benzi m dazol - 1-yl ] -net hyl ] - biphenyl 2-carboxylic acid Prepared
anal ogously to Exanple 1 fromtert. butyl

[ [ 6- (N-benzenesiut mml-a%nmhzln%ﬁ%yphqnxﬂar#yrdazo[2 1-b]-
benzi m dazol - thidz@m&%iylb&k@ﬂyidazéﬁwoyyiaﬁetﬁi@ﬂ]-z (1H-tetrazol-

5-yl) -biphenyl

Example 45

4’-[[2-n-Propyl-4-methyl-6~(benzimidazol-2-yl)-
benzimidazol-1l-yl]-methyl]-2-(1H-tetrazol-5-yl)-biphenyl

Prepared analogously to Example 10 from 4/-[[2-n-propyl-
4-methyl-6-(benzimidazol=-2-yl)-benzimidazol~-1-yl]l-"
methyl]-2-cyano-biphenyl and sodium azide in dimethyl-
formamide.

Yield: 28% of theory,

Melting point: 202-205°C

CpHuN;  (524.64)

Calculated: C 73.26 H 5.38 N 21.36

Found: 73.01 5.22 21.56

The following compounds are obtained analogously to
Example 45:

4’-[[2-ethyl-4-methyl-6-(benzimidazol-2-yl)-
benzimidazol-1i-yl]-methyl]-2-(1H-tetrazol-5-yl)-biphenyl

4’-[[2-n—butyl-4—methyl-6-(benzimidazol-z—yl)-
benzimidazol-1-yl]-methyl]-2-(1H~-tetrazol-5-yl)-biphenyl

4’-({2-n~-propyl-4-methyl-6-~(1-n-hexyl-benzimidazol-2-
yl) -benzimidazol-1-yl}-methyl]}-2-(1H-tetrazol-5-yl)-

This ig the replacemant sheet

Date: | 4 SEP 1993



trifluoroacetic acid in nethylene chloride. Yield: 95. 6% of theory, Mlting
point: 211-212[err]C Cerr]J]Herr]Nerr]Qerr]S (567.70) Calculated C
69.80 H 5.86 N 7.40 S 5.65 Found: 69. 52 5.92

5.84 Supstitutesheep |- €l 4 §eptember 1998

4' - [[ 6- (N-Benzenesul phonyl - n- pent yl ani no) -8 i~ but yl - 4-

met hyl - ben2|n1gazgl-l-yl] met hyl ] - bi phenyl - 2-carboxylic acid Prepared

anal ogously t oPERBRBYE 1 fromtert. butyl 4'-

[[6-(N—benzenesu|phony| n- pent yl am no) - 2 n- but yl -

met hyl - benzi m ¢gazel-»1:v t Dyl Qﬁﬁh Z?ygf WM inid
trifluoroaceti g ag[g n b]r gﬁl é‘r?}an chiforide (1 | e]%%Sfﬁt%of tlrllnelorayzozli\/el ting
poi nt: 232- 233?ewﬂpcbepéﬁmpnpépﬂeraﬂdrmpahwhg1%x£;ﬂraeﬁaﬂ o)
71.24 H 6.62 gh@ngﬁ S 5.14 Found: 71. 30 6. 77 6.68
5.33 Exampl e 5 [[2-n-Butyl -6- (i sopropyl car bonyl am no) - 4- net hyl -
benzi m dazol - 1-yl ] - met hyl ] - bi phenyl - 2-carboxylic acid Prepared anal ogously
EF2ExagpLell fuoﬁmqeﬁh-bwbpgl¢4~meth§¢—6 (1-3éclohexyl-benz1midazol-2-

n- buty Qpr Q - -
benzi m dazol - 'Q’I @ﬂ'\i?ab g)ﬁz ci-‘r I at(elHarF ttrralzﬁluosr gaaet ic acid
I n net hyl ene chﬂ@ 1 Yield: 86 3% of theory Melting point: 313-315[err]C

C[err]H[err]N[err]C{err] (483.61) Calculated: C 74.51 H 6.88 N 8. 69

Found: Exam ie 16 7.10 8.74

4'=[{[2-n-Propyl—-4-methyl-6-(benzimidazol-2-yl)~
benzimidazol-l-ylj-methyl]~biphenyl-2-carboxylic acid

Prepared analogously to Example 1 from tert.-butyl 4’-
{(2-n-propyl—-4-methyl-6-(benzimidazol-2-yl)-
benzimidazol=-l1~-yl]-methyl]~-biphenyl-2-carboxylate and
trifluoroacetic acid in methylene chloride.

Yield: 43% of theory,

Melting point: 239-~242°C

CiHyNO, (500.61)

Calculated: C 76.78 H 5.64 N 11.19

Found: 76.55 5.60 11.41

The following compounds are obtained analogously to
Example 46:

4’-[[2-ethyl-4-methyl~-6-(benzimidazol-2-yl) -
benzimidazol-1-yl]~-methyl}-biphenyl-2-carboxylic acid

4’~([2-n-butyl-4-methyl-6-(benzimidazol-2-yl)-
benzimidazol-1-yl]-methyl]-biphenyl-2-carboxylic acid

4’-[[2-n-propyl-4-methyl-6-(1-n~hexyl-benzimidazol-2-
yl)-benzimidazol-i-yl]-methyl]~biphenyl~-2-carboxylic
acid

This is the replacemsnt shaet
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Exanmpl e 51 4'-[[2-n-Butyl-6-(2, 3-di nethyl mal ei ¢ acid i m no)-4-
nmet hyl - benzi m dazol - 1-yl ] - met hyl ] - bi phenyl - 2- car boxyl i ¢ aci d-sem hydrate

Prepared anal ogously to Exanple 1 fromtert. butyl 4'-

- 90 - [[2-n-butyl-6-(2,3-di net hyl mal ei Subsfityte sheey - 14nBeptpmber 1998
benzi m dazol - 1-yl ] - net hyl | - bi phenyl - 2-car Byt ate and trifl uoroacetic acid

I n net hyl ene chLoride. Yiel d. 88.9% of theory, Melting _pQint:
C[err]H[err]N[érFf&féPFPr?pﬁ;54HPSFPY@F5(530962Fqgﬂqg%¥1

. 321-322[err]C

Zinddazols

6. 08 N 7.92 Peyhjl-benzimidazdé2~89yl]-methyl]-biphdhyl-Beampboxydic

4'-[[6-(2,3-Diggipy! mal ei ¢ acid im no)-2-n-propyl -4-
nmet hyl - benzi m dazol - 1-yl ] - met hyl ] - bi phenyl - 2- car boxylic acid
Prepared anal ogously to Exanple 1 fromtert.butyl 4'-

sem hydrate

[[6-(2, 3-di et gyLppbenCpaep 1LHLRQ£h%1ﬂ5ﬂRQQﬂyd@dH§ l-benzimidazol-2- |
-carboxylate and trifl uoroacetic acid

benzinidazol-l-xl -neth¥Lg- |Rhen§I-
in et hyl ene cBiéTPERZiRIERZOL7E-¥d) spethydidyPuyphanydgrsanboryid a3l err] C

Cerr]Herr]NaeigJerr] x 0.5 Herr]O (516.60) Cal cul at ed:

C72.08 H

5.85 N 8. 13 Found: 72.04 5.84 7.96 Exanpl e 53

4' -[ (6-Acet am no- 2- n- butyl - 4- net hyl - benzi m dazol -1-yl ) -
met hyl ] - bi phenkampder B@xylic acid trifluoroacetate

4’-[[2-n-Butyl-7-{3-(imidazol-1-yl) -propyloxy]-4-methyl-

benzimidazol-1-yl]-methyl]-2-(1H-tetrazol-5-yl

}=biphenyl

Prepared from 4’~[[2-n-butyl-7~[3-(imidazol-1-yl)-
propyloxy]-4-methyl~benzimidazol-1~-yl]-methyl]-2-(1-

triphenylmethyl~tetrazol-5-yl)~biphenyl by cle

aving the

1-triphenylmethyl group by means of ethanol/hydro

chloric acid.

Yield: 89.8% of theory,

Melting point: 83-87°C

CpHyN;0 x 1.5 H,0 (573.69)
Calculated: C 66.99 H 6.50 N 19.53
Found: 66.83  6.52  19.43

Example 48

4’-[{6~(N-Benzenesulphonyl-methylamino)-2-n-butyl-4-~
methyl-benzimidazol-1~yl]~-methyl]~biphenyl-2-carboxylic

acid

Prepared analogously to Example 1 from tert.bu
[ [6-(N-benzenesulphonylmethylamino)-2-n-butyl-
benzimidazol-1-yl]-methyl]-biphenyl-2-carboxyl
trifluorcacetic acid in methylene chloride.
Yield: 95.6% of theory,

Melting point: 211-212°C

CyHyN;0,8  (567.70)

Calculated: C 69.80 H 5.86 N 7.40 S 5.65
Found: 69.52 5.92 7.33 5.84

This is ths

1

tyl 4/~
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sem hydrate Prepared anal ogously to Exanple 1 fromtert. butyl 4'-

[ (6-acet am no- 2- n- butyl - 4- net hyl - benzi m dazol - 1-yl) -

met hyl ] - bi phenyl - 2- carboxyl ate and trifluoroacetic acid in nethyl ene
chloride. Yield: 95 7% of theory, Meltingubstitute sheet 114[Septeakearnd@Phous)
Cerr]Herr]NerrJJerr] x CFlerr]COOH x 8% H err] O (578.59)

- 91 - Calculéx.ted:1 C. 62.28 H5.40 N 7.26 Found: 62. 57 5.46
7.21 Exanple—%%mg—%kﬁg[Z-n-Butyl-4-nethy|-6-(norpho|inocarbonylanino)-
benzi m dazol - 1-yl ] - met hyl ] - bi phenyl - 2-car boxylic acid Prepared anal ogously
to Exanple 1 fgp LinDk e —— ‘ e A
[[2-n-buty|-4-ﬁefF§F-%F(%%%%ﬁéﬁ?ﬁ%@%PBX%yPaﬁFH&Y}aml“°’ 2-n-butyl-4

benzi ni dazol - M§ERY hrbapeinpdpRedyl=y13 amsshyildt-biphenyl-Rgardbexyiic acid
in nmethyl ene chépai de. Yield: 80.9% of theory, Melting point: 279-28l[err]C
Cerr]Herr]Nerr]derr] (526.64) Calculated: C 70.70 H 6.51 N 10. 64
Found: P7g.48 6. 50 lg.bl Eﬁa |% 55 ;
4'-[[2-n-ButyI-%-?%ﬁ%?oﬁgﬁinﬂPﬁéga BofFRR 'ﬁgi- rom tert.butyl 4’-
met hyl - benzi m fego(Nibghkeneshiphobiypharpentydlamiaoy -2enabutyl-4-

bt S ELRY £, nERERRI 828021 0094 Shkehg) TXRTRLEp1 VT EOky LY 4 -

[[2-n-butyl - 6-(cycl ohexy am nocarbonyl am no ]
benzinidazol-1393]Fﬁ%fﬁ?PfOBFﬁﬁéﬁyﬁczdcanbmﬁyhxﬂen&néhﬂprﬂﬂsoroacetic acid
in methyl ene chi@rdflegi.8% of theory,

Melting point: 232~-233°C

CyH,N;0,8 (623.81)

Calculated: C 71.24 H 6.62 N 6.74 S§ 5.14

Found: 71.30 6.77 6.68 5.33

Example 50

4’-[[2-n-Butyl-6-(isopropylcarbonylamino)-4-methyl-
benzimidazol-1-yl]-methyl]-biphenyl-2~-carboxylic acid

Prepared analogously to Example 1 from tert.butyl 4’-
[([2-n-butyl-6-(isopropylcarbonylamino)-4-methyl-
benzimidazol-1-yl]}-methyl]-biphenyl-2-carboxylate and
trifluorocacetic acid in methylene chloride.

Yield: 86.3% of theory,

Melting point: 313-315°C

C3oHy;3N;0; (483.61)

Calculated: C 74.51 H 6.88 N 8.69

Found: 74.37 7.10 8.74

Example S1
4’-[[2-n-Butyl-6-(2,3-dimethylmaleic acid imino)-4-

'methyl-benzimidazol-l-yl]-methyl}-biphenyl-z-carboxylic
acid-semihydrate

Prepared analogously to Example 1 from tert.butyl 47/-

Thig s e replargment shewt
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Yield: 76.9% of theory, Melting point: 288-289[err]C

Clerr]Herr]Nerr]Jerr] x 0.5 CF[err] COOH (595.70) Calculated: C 68.55 H
6.51 N 9.41 Found: 69. 08 7

.02 9. 65

- 92 - Exanple 56 4'-[[2-n-Propyl - 4-i Sepsbse sbeet - ddoSertermbrs 1998- yI ) -
benzi mi dazol - 1-yl ] - et hyl ] - 2- (1H-t et razdl ?9- ¥l ) - bi phenyl  Prepared

anal ogously to anple_1 r 4' [ [2-n-propyl - c o s Ao -
4-isopropyl-6-%E%E&B§?§%£3é6?$%§§q£+?§%%ﬁ9?£¥ﬁﬁzﬁ?}i-lmlno) 4-methyl

yl ] - met hyl ] - 2-kennimbiasehyl-phi-sethyhi akigeennl d2 neathdkplabei dsd VYiel d:
14% of theory, ' Los . p [ r]O (567.71)

Cal cul at ed: C%#%g&sﬂggég%c ACpaPIgUTeLhriehtl RioPIEEI O (567 7

17.26 Mass spetieiddi 8BeP¥|of BRgoryexanpl e 57

4' -[[2-n- PropyMebt{ihgi poirti, 228lpysedi n-2-yl) -

benzi m dazol - 1-y).) -net hyl ] - bj, phenyl.- 2- carboxyl i c acid Prepared anal ogously
to Exanple 1 ff8 I'E‘g":t’.‘b{’;t§|f*§’ LR :

[[ 2- n- propyl - 5cdloutlatedi, 2cafpy48diH-8:98)- N 7.92

benzi m dazol - 14 et hyl ] - bi phepyl - 2- gar hoxyl atesgnd trifl uoroacetic acid
i n net hyl ene cﬁ%%%?ae. Yield:9§2€gof tﬁé%?y, N@?f?%g poi nt: 250-253[err]C
CerrJ]Herr]Nerr]Qerr] (486.60) Calculated: C 76.52 H 5.39 N 11.52

Found: EfSmg8e 525 47 11. 27 Exanpl e 58

47-{[6-(2,3~-Dimethylmaleic acid imino)-2-n-propyl-4-
methyl-benzimidazol-1-yl]-methyl]-biphenyl-2-carboxylic
acid semihydrate '

Prepared analogously to Example 1 from tert.butyl 4'-
({6-(2,3-dimethylmaleic acid imino)-2-n-propyl-4-methyl-
benzimidazol-1-yl]-methyl]-biphenyl-2-carboxylate and '
trifluorocacetic acid in methylene chloride.

Yield: 75.4% of theory,

Melting point: 329-331°C

CyHyplN:0, X 0.5 H,0 (516.60)

Calculated: C 72.08 H 5.85 .N 8.13

Found: 72.04 5.84 7.96

Example 53

4’~[{ (6~Acetamino-2-n-butyl-4-methyl-benzimidazol-1-yl)-
methyl]-biphenyl-2-carboxylic acid trifluoroacetate
semihydrate

Prepared analogously to Example 1 from tert.butyl 4/-

[ (6-acetamino~-2-n~butyl-4~-methyl-benzimidazol-1-yl) -~
methyl]-biphenyl-2-carboxylate and trifluoroacetic acid
in methylene chloride.

Yield: 95.7% of theory,

Melting point: 112-114°C (amorphous)

CyHpN;0; X CF;COOH x 0.5 H,0 (578.59)

This is the replacemant sheet
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-[ (2-n-Propyl - 4-et hyl - 6- (1- net hyl benzi m dazol - 2-yl ) -
benzi m dazol - 1-yl ) - net hyl ] - bi phenyl - 2-carboxylic acid Prepared anal ogously
to Exanple 1 fromtert. butyl 4'-
[ (2- n- propyl - 4- et hyl - 6- (1- met hyl benzi ni d$x&stiute sheet - 14 September 1998
- 93 - benzimdazol - 1-yl) - net hyl ] - bi phen®R- 2- car boxyl ate and
trifluoroacetic acid in nethylene chloride. Yleld 64% of theory, Melting
poi nt: 217-215@kgetateder ¢ 2128 qRr7149528N70)2%al cul ated: C 77.24 H
6. 10 N 10. 6@Fdundnd: 677512 56469 7.210.75 Exanmpl e 59
4' 2 [ (2-n-Propyl -4-ethyl - 6-(1-nethyl benzi m dazol -2-yl) -
benzi m dazol - 1-yl)-nethyl]-2-(1Htetrazol -5-yl)-bi phenyl Prepared
anal ogously t Exampde 540 from 4' - [(2-n-propy|- 4- et hyl -
(1- net hyl benzi m dazol - 2- yI) benzinidazol - yI) met hyl | - 2- cyano bi phenyl
and sodi um azi de in di nethylformm de. 15% of theory, i ng point:
215-217[err] C"deﬂ?ﬂfe‘?‘ﬂ%}e‘% rlpe*%%sé-?n;m@apeaiapeaarbeny a&ém “5.84 N

20. 28 Found: benzimid®zé66-1-yb]Omethyl]-BiphénylEzagprboilic acid
'-[(2-Cycl opropyl -4-net hyl - 6- (1- met hyl benzi m dazol - 2-

A L R
[ (2- cyclopropy[EZ?meb%§Y164fnethhyﬁbéMQrBhQéZBPC§r9PP¥13m1n°)'
benzimidazol-1-yl]-methyl]-biphenyl-2-carboxylate and
trifluorocacetic acid in methylene chloride.
Yield: 80.9% of theory,
Melting point: 279-281°C
CyH, N0, (526.64)
Calculated: C 70.70 H 6.51 N 10.64
Found: 70.48 6.50 10.51

Example 55

4’~-[{{2-n-Butyl-6-(cyclohexylaminocarbonylamino)-4-
methyl-benzimidazol- 1-y1]-methy1]-b1phenyl- -carboxyllc
acid semitrifluoroacetate

Prepared analogously to Example 1 from tert.butyl 4/~
[[2-n-butyl-6-(cyclohexylaminocarbonylamino)-4-methyl-
benzimidazol-1-yl]-methyl]-biphenyl-2~-carboxylate and
trifluoroacetic acid in methylene chloride.

Yield: 76.9% of theory,

Melting point: 288-289°C

C3;HyN,O; X 0.5 CF,COOH (595.70)

Calculated: C 68.55 H 6.51 N 9.41

Found: 69.08 7.02 9.65

This is the rgplacsment sheest
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benzi m dazol - 1-yl ) - et hyl ] - bi phenyl - 2- car boxyl ate and trifl uoroacetic acid
in nmethylene chloride. Yield: 52% of theory, Melting point: 244-246[err]C
Cerr]Herr]Nerr](err] (512.60) Calculated: C 77.32 HJ5.51 N 10.93
Found: 77. 75 5 71 10. 94 Substitute sheet - 14 September 1998

- 94 - Exanple 61 4'-[(2-Cyclopropyl?4gﬁefhyl-6-(l-nethylbenzinidazol-2-
yl ) -benzi m da Y. )S-nethyl]-2-(1FLtetrazoI-5-y|) - bi phenyl Prepared
anal ogously té§%¥§%ﬁ#eiao from4' -[(2-

cycl opropyl - 4- net hyl - 6- (1- et hyl benzi m dazol - 2-yl ) -

benzi mi dazol - 1g 4l ) ¢ 3B L d 51 SH RN B HBFTVE - PT0o269% 481 AdbIEnL F-y1) -

di met hyl f or mam de: | Yj el d: % of theory, Meliin ol nt; 245-247[err]C
C[err]H[err]P{Qﬁ¢§1T¥§ﬁ%Q$ﬁlt¥4kIW%E%Hf]'%T0%H8€e FRrZ035E5-YN) 2BipkeRrylng:
73. 95 5. 42 20.90 Exanple 62
4i3[g2-CyC!gbua?épﬁrémtiuﬁlﬁgédspyahd|tﬁﬂﬁﬁnégaaofgam 4f-[[2-n—pro%y1-

yl ) -benzi m dazpl ¢ 1- - het -hiph -2-carboxylic, a . red

anal ogously thE§%P *%ngfgﬁhitg*g.g%%%?gﬂffn 2 ¥£5 beg%gmlggggf I

[ (2- cycl obut yl¥u} rieetiyyl B-24cyandyb bphenyd dand| sodjun-azide in

benzi m dazol - 1g 4hd ¥l fytnapifeeny! - 2- carboxyl ate and trifluoroacetic acid
in nmethylene chloride. Yield. 63%of theory, Melting point: 189-191[err]C
Cerr]H err] N¥+¢3&5 e}4% @E20Bh®@YY Cal cul ated: C 77.55 H 5.74 N 10. 64
Found: MdTt 3y ponP? amorpRodd

CyHyN,0  (567.71)

Calculated: C 74.05 H 5.86 N 17.27
Found: 73.97 5.82 17.26
Mass spectrum: M* = 567 o

Example 57

4’-([2-n-Propyl-5-(imidazo{1,2-a]lpyridin~2-yl}-
benzimidazol-1-yl}-methyl]-biphenyl-2-carboxylic acid

Prepared analogously to Example 1 from tert.butyl 4/-
{(2-n-propyl-5-(imidazo{1l,2~a]lpyridin-2-yl)- .
benzimidazol-1i-yl)-methyl]~-biphenyl-2-carboxylate and
trifluoroacetic acid in methylene chloride.

Yield: 32% of theory,

Melting point: 250~-253°C

CyH N, O, (486.60)

Calculated: C 76.52 H 5.39 N 11.52

Found: 76.28 5.47 11.27

Example 58

4’-[ (2-n-Propyl-4-ethyl-6-(1-methylbenzimidazol~-2-yl)-
benzimidazol~1-yl)-methyl]~biphenyl-2~carboxylic acid

Prepared analogously to Example 1 from tert.butyl 4/-
{ (2-n-propyl-4-ethyl-6-(1-methylbenzimidazol-2-yl) -

Tig is the replacament sheet



- 95 - Exanple 63 4' - [ (2-Cycl obutyl - 4- et hyl - 6- (1- net hyl benzi m dazol - 2-
yl) -benzim dazol-1-yl) -methyl] -2- (1lHtetrazol-5-yl) - biphenyl
Prepared anal ogously to Exanple 10 from4' -[(2-

cycl obut yl - 4- net hyl - 6- (1- net hyl benzi ni da® ssggypfmeet-14-8epumnber1998
benzi m dazol - 1- yI) nethyl] 2- cyano blpheny and sodi um azide in

di met hyl f or mag 11’\ Rglpé’l-earbé%l&%%[ ghal C
C[err]H[err]N[ rr (550. 70 l'cu ated e 1 35 Found:

74 12 5 74t ggrQﬁceQE&am%}% Bg,methylene chloride.
-[(2-n- Propwré&dretm -&f (hedkhyl - 5-fl uoro- benzi m dazol - 2-yl)
-ben2|n1dazol 1] shl - 2-carboxylic acid Prepared
ooty Sty B Hnd el e 1 dazo
n- pr opy y uor o- benzi m dazol -
2-yl) - ben2|n1cEg$gu€ﬁygdnet@\j} @ngﬁgyl- cagbpyykgte and trifluoroacetic

acid in nmethylene chloride el d: t heory, I'ting point:

250-252[err] CR9W4IH err ] FN[Efr}¥ err$-09532. 6@? -®lculated: C 74.42 H
5. 49 N 10. 52 Found: 74.14 5. 64 10.54 The foll ow ng

conmpounds are gbt ained_anal ogously to Exanpl e 64:
4'-[(2-n-propfﬁﬁﬁgﬁg%h%f-G-(pyridin-2-y|)-benzinidazo|-

4’-[ (2-n-Propyl-4-ethyl-6~(1l-methylbenzimidazol-2-yl)-
benzimidazol-1-yl)-methyl]-2-~(1H~tetrazol-5-yl)-biphenyl

Prepared analogously to Example 10 from 4’'-[ (2-n-propyl-
4-ethyl-6-(l~-methylbenzimidazol~2-yl)~-benzimidazol-1-
y1l) -methyl]-2-cyano-biphenyl and sodium azide in
dimethylformamide.

Yield: 15% of theory,

Melting point: 215-217°C

CyHuN;  (552.70)

Calculated: C 73.89 H 5.84 N 20.28

Found: 73.66 6.02 20.56

Example 60
4’~[ (2-Cyclopropyl-4-methyl-6~(1-methylbenzimidazol-2~

yl)-benzimidazol-1-yl)-methyl]~-biphenyl-2-carboxylic
acid

Prepared analogously to Example 1 from tert.butyl 4‘/-

{ (2-cyclopropyl-4-methyl~6-(1-methylbenzimidazol-2-yl) -
benzimidazol-1-yl)-methyl]-biphenyl~2~carboxylate and
trifluoroacetic acid in methylene chloride.

Yield: 52% of theory,

Melting point: 244-246°C

CiHyNO, (512.60)

Calculated: € 77.32 H 5.51 N 10.93

Found: 77.75 5.71 10.94

Thmistharepmcementsﬁeet
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(2-n-propyl -4-net hyl -6- (i soqui nolin-1-yl)-
ben i m dazol -Exampleeébyl | - bi phenyl - 2-carboxylic acid Exanpl e 65
(2-n-Propyl - 4- nethyl 6- (i m dazo[ 1, 2- a]pyrinidin 2-
yI) benzi m dazol -1-yl)-nethyl)-2-(1Htetrazol - % bi phenyl Pr epar ed
anal ogousl y t%’E&é%pﬂﬁclﬂp¥¢kﬂﬁiﬂ‘T%tb?ﬂrﬁnb&rme hylbenzimidazol-2-
4- et hyl - 6- (iyl ﬁ%@ﬁilﬁx&imi*ﬂﬁlghﬁeﬁ’hh?eﬂzkmidﬁéekazol—s-yl)-
1-yl)-methyl].- anp- bi phenyl sodi um azi de i n di net hyl f or mam de.
Yiel d: 16. 596%& ?% ?y Mel ting point: from275[err] C (deconp.)
d er r] H er r ] Nrer+—r—Hef+}-0~(543—65—Cat-ettat-etb—66—-68—49—H-5-—38— N
23.19 Found: Preparedo6@nabogouslypOto Ex2BpBE 10THeomokl efi{@g conpounds are

obt ai ned anal q?Qé Dk 11— 2yl
4'-[(2-n-pro§§?8£§het%g}5% ﬁyg o o T t%%%??ﬁ?émldFZOI ¥1)
1-yl ) - met hyl | be %&FP—%%?&ZBTY 17% l&Y bhzayFyano-biphenyl and sodium
411 I[(2 n- propdil&eﬁﬁhhdimétﬁﬁyféﬂxaﬂx@ey') benzi ni dazol -

yl) nethyl]Yleiék+g§éra%o£heoxl) bi phenyl
Melting point: 245-247°C
CyuHuN,  (536.65)
Calculated: C 73.86 H 5.26 N 20.88
Found: 73.95 5.42 20.90

1-yl) - nethyl]-biphényl-2-carboxy|ic acid
- 96 - -[(2-n-propyl -4- et hyl - 6- (qui nol i n-2-yl)-benzi m dazol -
1-yl)- nethyl] blphenyl 2-carboxylic acid
4' -[(2-n-propyl - 4- met hyl - 6- (i soqui nol i nS@bgtitute sheet - 14 September 1998
ben2|n1dazol 1- yI) nethyl) bi phenyl - 2- caploxyl i c acid

-[

z

- [

Example 62

4’-[ (2-Cyclobutyl-4-methyl-6-(1-methylbenzimidazol-2-~
yl)-benzimidazol-1-yl)~methyl]-biphenyl-2~-carboxylic
aciad

Prepéred analogously to Example'l from tert.butyl 4/~
[ (2-cyclobutyl=-4-methyl-6-(1-methylbenzimidazol-2-yl) -
benzimidazol-1-yl)-methyl]-biphenyl-2-carboxylate and
trifluorocacetic acid in methylene chloride.

Yield: .63% of theory,

Melting point: 189-191°C

CaHsgN,O, (526.60) |

Calculated: C 77.55 H 5.74 N 10.64

Found: 77.35 5.82 10.40

This is the replacament sheet
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-[(2-n-propyl -4-nmet hyl -6- (i soqui nolin-3-yl)-
benzi m dazol - 1-yl)-nethyl)-2-(1Htetrazol - 5-yl) - bi phenyl
4' - [ (2-n-propyl -4-met hyl - 6- (i soqui nolin
- 97 - benzinidazol -1-yl)-nethyl ] - 2- (1&%%%‘%‘3%?“%9% 4 sepember 1988, e
66 4'-[(2-n-Propyl -4-nethyl-6-(5, 6, 7-895etr ahydr o-
I m dazo[ 1, 2-a] pyri din-2-yl)-benzi m dazol -1-yl)-net hyl ] -
biphenyl-2-ca£¥é¥9l§e§30id Prepared anal ogously to Exanple 1 from
tert.butyl 4'- [(2 n- propyl - 4- nethyl-6-(5,6,7,8-tetrahydro inidazo-
[1, 2-a] pyri di benz ) - | 1-.,Dbi hen -, 2- C | at e and
trifluoroacetft SX%QCVHTﬂégﬁyiéﬁ hﬁgi—g§%9¥ngayi§ 1§ﬁ5 "%hltlng
poi nt : fron1ZyD]ebebﬁa@sdazels;-ﬁlbfmétbglﬂ}NPQ&H}CP&rakqwaﬁ$y64)-
Cal cul at ed: H 6. 39 N 11. 10 Found: .94 6. 46

11 20 The fofﬁomn g conpounds are obtained analogously to Exanpl e 66:
-[ (2- n- but yI=z=TmethyT—=6=-(5,6 S-TEetTanhydro-
|n1dazo[1 2- aFPB§PRYPA- Enﬁﬂ?QBBﬁ%YnFEaEBPmEl9I}DngFHVIF -[ (2~

bi phenyl - 2- ca&pawbueyaeudmetﬂyi{-&(ﬁt—iﬂéthfrmahmmaa(zm&zzya yt-et r ahydr o-
ezl 1,2 bR e A DS LA S o B b1 ana soaium

azide in dimethylformamide.

¥ield: 61% of theory,

Melting point: 197-199°C

CyuHyoN;  (550.70)

Calculated: C 74.16 H 5.49 N 20.35

Found: 74.12 5.74 20.67

Example 64

4!’-[ (2-n-Propyl-4-methyl=-6-(l-methyl-5-fluoro-
benzimidazol-2-yl)~benzimidazol-1-yl)-methyl]-biphenyl-
2~carboxylic acid

Prepared analogously to Example 1 from tert.butyl 4/-

[ {(2-n-propyl-4-methyl-6~(l-methyl~5-fluoro~benzimidazol-
2~yl)-benzimidazol-1-y)-methyl]-biphenyl-2~carboxylate
and trifluorocacetic acid in methylene chloride.

Yield: 34% of theory,

Melting point: 250-252°C

CiHFN,O, (532.60)

Calculated: C€ 74.42 H 5.49 N 10.52

Found: 74.14 5.64 10.54

The following compounds are obtained analogously to
Example 64:

4’-( (2-n-propyl-4-methyl-6-(pyridin-2-yl)-benzimidazol~
1-yl) -methyl]}-biphenyl-2-carboxylic acid

Tiis i the replansment sheel
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Example 67  4'-[(2-n-Propyl -4-nethyl-6-(5,6, 7, 8-tetrahydro-i m dazo-

[1, 2-a] pyridin-2-yl)-benzimdazol -1-yl)-nethyl]-2-(1H

tetrazol -5-yl)-bi phenyl Prepared anal ogously to Examp 10 frpm

4' -[(2-n-propyl - 4-nethyl-6-(5,6,7, 8-t etg‘?‘-&??g‘i'tﬁ-q'?ﬁeaéz{of§?ﬁx%m§9'? i' @98 2-

- 98 - yl)-benzi mdazol -1-yl)-nethyl ]z Zggyano- bi phenyl and sodi um azi de in
di met hyl formam de. Yield: 73.5% of theory, Melting point: from275[err]C

(2 geggmé ) g[ ar = Heh-piopil-4meEhg 1) 6cqlqriiintlddhi~2 -§ 152 beh z infdazo1- N
. ouna.

2,40 . 6. 07 _ 1.48 . The follow ng conpounds are
obt ai ned ana9633ﬁ§P§t£31§§5&8P§n§§:2 ca£%°x§ilc aCLJ
4'-[(2-n-butyl-4-nethyl-6-(5,6,7, 8-tetrahydro-im dazo-

E éi rza‘;l)f)yg' 3:4;’: ;(%%;??%W-Q%@th%ﬂwé-‘('@d&di]ﬁo%‘i%-yl) -
4' - [ ( 2- et hyl PenadidRzel-3-y1) -metdyigmRirhenyir2rearboxylic acid
[1, 2-a] pyridin-2-yl)-benzi m dazol -1-yl)-nmethyl ] -2-(1H

t et | - 5-yl), - hi pheny| le.6 . e v
2 5 b oS A Rrery T A RS (igpapinol in-1-y1) =
benzi mi dazol Héngdimilderzoilrildydd - thy)l IngtiipHenyiheratboxy i baxid i ¢ aci d

Example 65
4/-[ (2-n-Propyl-4-methyl~6-(imidazo({1,2-a)}pyrimidin-2-

vl)-benzimidazol-1~yl)-methyl]-2~(1H-tetrazol-5-yl)-
biphenyl

Prepared analogously to Example 10 from 4’-[(2-n-propyl-
4-methyl-6-(imidazo{l,2-a)pyrimidin-2-yl) ~-benzimidazol-
1-yl)-methyl]-2-cyano-biphenyl and sodium azide in
dimethylformamide.

Yield: 16.5% of theory,

Melting point: from 275°C (decomp.)

CyHyNy x H,0 (543.65)

Calculated: C 68.49 H 5.38 N 23.19

Found: 68.25  5.50 23.37

The following compounds are obtained analogously to
Example 65:

4’-{ (2-n-propyl-4-methyl-6-(pyridin-2-yl)-benzimidazol-
1-yl)-methyl]-2-~(1H-tetrazol-5-yl)-biphenyl

4’-[(2-n-propyl-4-methyl-6-(quinolin-2-yl)-benzimidazol-
1-yl)-methyl}-2-(1H-tetrazol-5-yl)-biphenyl

4’-[(2-n-propyl—-4-methyl-6-(isoquinolin-3-yl)-
benzimidazol-1~yl) ~methyl]-2-(1H-tetrazol-5-yl)-biphenyl
4’-[ (2-n-propyl-4-methyl-6-(isoquinolin-1-yl)-

This is the replacement sheet
AR



Prepared anal ogously to Exanple 1 fromtert. butyl 4'-

[ (2- n- propyl - 4- met hyl - 6- (1- met hyl - 6-f | uor o- benzi ni dazol -
2-yl)-benzi m dazol - 1-yl) - net hyl ] - bi pheny], - 2- car boxyl at dtriflu cetic
acid in nethylene chloride. Yield: 76% oJ\a“ ?FEHF?/,SK%'? t ﬁﬁgé]?;%ﬁem'?ef To88
243-245[err]C (Jerr]Herr]FNJerr]Jerr} §232.60) Cal cul ated: 74.42 H
5.49 N 10. 52 Found: 74. 74 5.52 10.77 Mass spectrum nfe =
532 benzimidazol-1-yl) -methyl]-2-9Q1H~tdtazd -5y 1) ~-biphenyl

4' -[(2-n-Propyl -4-chl oro-6-(1-oxo-isoindolin-2-yl)-

benzi m dazol - 1-yl ) - net hyl ] - bi phenyl - 2-carboxylic acid Prepared anal ogously
to Exanpl e 1BamRX%.86 hutyl 4' -

[ (2- n-propyl - 4-chl or o- 6- (1- oxo-i soi ndol i n-2-yl) -

benzi m dazol - 1-yl| ) - nethyl ) - bi phenyl - 2-car boxyl ate_and trifl uoroacetic acid
in nethyleneﬁﬂﬂQ@%Tﬂ;gQ%QX{%E%Wég%¥#Lqﬁé%f@57“%ﬂ???£ﬁ?¥ﬂﬁ?7 209-210[err] C
Cl err] H err] Gndazd [ 24 ] $1636d inH 2 Nek)s-lserezimida zol €1 =y DpohetHy Rl er r |
val ue: 0.25 (si.ld M ride/ ethanol = 9:1)  Exanple 70
4 -[(2-n-Pr o&éﬂ&% o‘fﬁ‘%&eﬁ[ﬁyﬁﬂe‘ﬁzi m dazol - 2-yl ) -
benzi m dazol —*= = =1 =2= ' ' gously
to Exanpl e 1 BYQRA%YY ta qgously to Example 1 from tert.butyl 47/-
L(Z-n-p&opy:-sz#34§ﬁ?é?144*ﬁﬁfﬂ?bﬁ@;i&jdﬁlﬂéiﬁéﬁiéh%ﬁfof%midazo- . -
enzi m dazol - -yl ) - yi]-k nyl - 2- car boxyl at e _and oroacetic aci
in nmet hyl ene é’m%ﬁ@r%‘#@ %P@.%ﬁfb@? KR i/b\’ffrf&e%f&’#\ T 292-295[err]C
[ err] H err] GNphrerix]-s2+daxlhy@ty e and trifluoroacetic acid in

methylene chloride.

Yield: 67% of theory,

Melting point: from 240°C (sinters)

Caull;; N0,  (504.64)

Calculated: C 76.16 H 6.39 N 11.10

Found: 75.94 6.46 11.20

The following compounds are obtained analogously to
Example 66:

4’~{ (2-n-butyl-4-methyl-6-(5,6,7,8-tetrahydro-
imidazo[1,2~-a]pyridin-2-yl)-benzimidazol-1~yl) -methyl]~
biphenyl-2-carboxylic acid

4'-[(z—ethyl-é-meﬁhyl—G-(s,6,7,8-tetrahydro—
imidazo[1,2-a}pyridin-2-yl) -benzimidazol~1-yl) ~methyl]-
biphenyl-2-carboxylic acid

Example 67
4’-[ (2-n-Propyl-4-methyl-6-(5,6,7,8-tetrahydro-imidazo-

(1,2-a]pyridin-2-yl)-benzimidazol-1-yl)-methyl]-2-(1H-
tetrazol-5-yl)-biphenyl

Prepared analogously to Example 10 from 4’-[(2-n-propyl-
4-methyl-6-(5,6,7,8~tetrahydro-imidazo(1,2-alpyridin-2-

Thig is the raplacemant sheet
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Rlerr] value: 0.30 (silica gel; nmethylene chloride/ethanol = 19:1)

Calculated: C 71.90 H 5.08 N 10.45 Cd 6.63 Found: 71. 29 5.21

10. 40 6. 76 - 100 - anple 7
-[(2-n-Propyl - 4- chl or o- 6- ( 1- net hyl benZPWhstituts shegt 4 14 ﬁxptgﬁ‘be' Toos

benzi m dazol -1-yl)-nethyl ]-2-(1Htetrazodg 5=yl ) - bi phenyl hydrochl ori de

Prepared anal ogously to Exanple 10 from4'-[(2-n-propyl -

4- chl or o- 6- (?ivﬂbﬁﬂdwmiﬂdﬁdx%mﬁ@iaﬁﬁ Wﬂzﬂdyﬁﬁﬂ-ﬁhphenyl and

yl)-nmet hyl ] ano-hi. nd n1a2|d in di methyl formam de. Yield:
54. 8% of theglg?iuﬁblatz’%h %\ rﬁm stiiW(t1 5tn 204C. Jerr]Herr]ANerr] x
HCI (595.55)Yﬁpéﬂr]7@aﬁﬁeoﬁ0th@qu,llca gel petroleunlether/ethyl acetate
= 1:1 and 1% .C - C 62.55 H4.71 N 18.85 C
11. 85 Found: Mty p%‘zi‘i-‘{{& ﬁaﬁ‘{?f—g <Y &%‘f 1157 Example 72" .

4' - [ (2- n- ProSydtlalsch(®28®:87] 1- oxo- |50|ndoI|n 2-yl) -

benzi m dazol chagtatdy!| o 7244 t of 'e1a) - S-¥lax phenyl  Prepared
anal ogously inpl e 10 from 4 -[(2- n,Propy -

a-chl or o- 6- ( FOBB soi ndol | 7249 ) - b& AT dazdAt 481 ) -

met hyl ] - 2- cyano- bi phenyl and sodi um azi de in dinethyl formam de. Yield:

(550, 08) k[“Z?f‘% AR debipqunts she Papid SRR - o 1)

Cal cul at ed: Ezampkﬁ)6144 67 N 17.55 O 6. 40 Found: 68. 26 4.75
17.73 6. 97

4’-((2-n-butyl-4-methyl-6-(5,6,7,8~-tetrahydro-imidazo-
{1,2-a]lpyridin-2-~yl)-benzimidazol-1~yl)-methyl]=-2~(1H~-
tetrazol-5-yl)-biphenyl

4’~[ (2-ethyl-4~-methyl-6-(5,6,7,8~tetrahydro-imidazo-
(1,2~a]pyridin~-2-yl)-benzimidazol-1-yl)-methyl]=-2-(1H-
tetrazol-5-yl)-biphenyl

Example 68
4’-[ (2-n-Propyl-4-methyl-6-(1-methyl-6-£fluoro-

-ben21m1dazol-2-yl)-benzlmldazol l—yl)-methylj—blphenyl-
2-carboxylic acid

Prepared analogously to Example 1 from tert.butyl 4/-

[ (2-n-propyl-4-methyl-6-(l-methyl-6-fluoro-benzimidazol-
2-yl)-benzimidazol-1-yl)-methyl]-biphenyl-2-carboxylate
and trifluoroacetic acid in methylene chloride.

Yield: 76% of theory,

Melting point: 243-245°C

CyHpFNO, (532.60)

Calculated: 74.42 H 5.49 N 10.52

Found: 74.74 5.52 10.77

Mass spectrum: m/e = 532

.Er.-.lh ;\F., ,ﬂ—;;’ r“g \3‘:' LR ﬂf!" m)qp @i
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The foll ow ng conmpound is obtained anal ogously to Exanple 72:
- 101 - 4'-[(2-n-propyl-4-nethyl-6-(4-nethyl-imdazol -2-yl)-

benzi m dazol - 1-yl) - nethyl] 2-(1Htetrazaql - - bi phen

4' -[ (2-n- Propyl - 4- chl or 0- 6- (cycl ohexy| arA4ls &‘g‘ﬂ'?@o?ﬂﬁ 1y4 Septemggr gg%

am no) - benzi m dazol - 1-yl ) - net hyl ] - bi pheryy -2- carboxylic acid Prepared
anal ogously to Exanple 1 fromtert. butyl 4'-

[ (2-n-propyl Edambl @re96- (cycl ohexyl am nocar bonyl am no) -

benzi m dazol - 1-yl ) - et hyl ] - bi phenyl - 2- car boxyl ate and trifluoroacetic acid
in methylene chloride. Yield: 75% of theory, Melting point: 222-224[err]C
Cerr] H err]¥ N ¢2+h€Propyl¢-848hl8FroRFe1}-oxaisoifdbl ifsi2-yd] —gel ;

o e Crhohidalanbagel o Subip g S SRl dhta 1 10,90

[ (2- n- Propy Mern anT ar o= DenzZT I dazZot = 1=

nethyl] b|ph@ﬁ?PaEe%aPBB%9FPBs&¥|H°h§§ﬁ&?&e 1 §%°Nbﬁﬁﬂt butyl 4’-

b -[(2- 3 prFP‘i(t-l‘ll;l'lﬁﬂﬁby|].--g-am].gt'60ﬁ-‘?:1-<>xo--1.so1m.iol::.n-2;-!y!§L @Mﬂg ety
enzi m dazol ploy ~p1P me¥hy172Bi pRehyI-2~carbdxyla hd' LY

4' -[(2-n- proBy ﬁ-ﬁ§$%?¥- e 4

cyano- benzi ntgdfdhotoatetivt Apifl- hnphethyl2neachdoplisdtes are di ssolved in
250 m of nmey¢hangt 3is3"BeCRheory,

Melting point: 209-210°C
CyHC1IN,O; (536.04)
Mass spectrum: m/e = 535/537

Ry value: 0.25 (silica gel; methylene chloride/ethanol =
9:1)

Example 70

4’~{ (2-n-Propyl-4~chloro-6-(l-methylbenzimidazol-2-yl)-
benzimidazol-1-yl)-methylj-biphenyl-2-carboxylic acid

Prepared analogously to Example 1 from tert.butyl 4/-
[ (2-n-propyl-4-chloro-6-(l-methylbenzimidazol-2-yl)-
benzimidazol-1-yl)~methyl]-biphenyl-2-carboxylate and
trifluorocacetic acid in methylene chloride.

Yield: 52.7% of theory,

Melting point: 292-295°C

CyHCNO, (535.06)

R; value: 0.30 (silica gel; methylene chloride/ethanol

19:1)
Calculated: € 71.90 H 5.08 N 10.45 Cl 6.863
Found: 71.29 5.21 10.40 6.76

This is the rep!aceni"éﬂt sheet
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tenperature with stirring. Hydrogen chloride is introduced at 10-20[err]C
for 3 hours whilst cooling with ice. The mixture is then stirred for a
further 3 hours at anbient tenperature. The solve tilled o I n
vacuo, the residue is twice mixed with e Q?"%ﬁﬂs ﬁEeﬂg'é RREE
evaporation. The imno ether forned is 300 - -

102 - taken up in 250 m of nethanol and m xed with 10.0 g of ammoni um
carbonate. Tigxamasld ipn m xture is stirred for 12 hours at anbient

tenperature. After the solvent has been renoved in vacuo the residue is
purified over a silica gel colum (particle size 0.063-0.032 mM), using as
el uant m)dlukﬁrEﬁ2TnnPw¢EU&r4ﬁ¢hl¢mhrémdlﬂmehhmbbenzimhdaeaifagybokarity
(9:1 and 8: 2)pe isppd £ My LRE hel d:
1.5 o (6% of T Rfm FEE OOy R S2 CLIRREELEd 00 B uT) ¥BEHReeYL ",
chlorlde/net dpide )

-[(2-n- PropyL~4~naLhyL-ﬁméun4u4u;4mamLLaLda1nl-1-
yI) et hyl ] - ppdipayed 2anal bgoysiy 6| Exdmble 910 1£HomValk » [ b -AephYby 1~

| h R h | - 2-
carLginaﬁgog¥e g%%%%l%@8§'$§¥géﬁbe? égég%gg gfﬁiéykgﬁngkﬁﬁa%Pgag4eR¥ ’
aqueous I|trnxkﬂ+W%#hmlHE2S@NQm¢thnEhnh¥ﬂn#ndfSQQL%m agddaddsnd and the

m xture is Std{ﬁéﬁh§£fogm§ﬁy§eat anbient tenperature. Then a solution of
300 ng of ammopium<chloride_in m of water is added. After the m xture is
stirred for StHgHdiedd- ?ﬁe°5r%%?%¥¥ate formed is suction filtered, washed

wi th acetone melitivigefodntt PDRBESING Pydiozodec Yield: 0.25 g (59% of

t heory), Melt 0- err]) C (deconp.) Cerr]J]Herr]Nerr]derr] x
H err] O (426. %@‘}'béﬁ éfcéu Z(Z'%Lsﬁslk H6.35 N 12.60 Found:
70. 04 6. 23R valte:50.R0er(sliligbugel(. petivilldwmn efdler /At acaltdte ene

chl ori de/ met hanpl { agERN} @ glgé%ég'gééticTQEiE?l'0“‘n9 conpound i s obtained
analogously to

Calculated: C 62.55 H 4.71 N 18.85 Cl 11.85
Found: 62.34 4.97 18.84 11.57

Example 72

4/-[(2-n-Propyl-4~-chloro-6-(l-oxo-isoindolin~2-yl)-
benzimidazol-1-yl)-methyl]-2-(1H~-tetrazol-5-yl)~biphenyl

Prepared analogously to Example 10 from 4/-[(2-n-propyl-
4-chloro-6-(l-oxo-isoindolin~2-yl)~-benzimidazol-1-yl)-
methyl]-2-cyano-biphenyl and sodium azide in
dimethylformamide.

Yield: 24.6% of theory,

Melting point: 246-248°C

C;HC1N,0 (560.08)

R; value: 0.15 (silica gel; methylene chloride/ethanol =

9:1)
Calculated: C 69.00 H 4.67 N 17.55 Cl 6.40
Found: 68.26 4.75 17.73 6.97

The following compound is obtained analogously to
Example 72:

This is the replacemant sheet
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Exampl e 74: 4' -[(2-n-propyl -4-nmet hyl -6-(3-nmet hyl -i m dazol -2-yl) -
benzinidazol-l-yl)-nethyl] bi phenyl - 2- carboxylic acid

- 103 - Exanple 75 -[(2-n- Propyl t hyl - 1- ngt Z yl) -
benzi mi dazol - 1-yl ) - net hyI ] - bi phenyl - %&?ﬁftfacsh%@itd ‘{])‘ég 1dmb87 9598
3-thhy|-4-butyry|anino-5-nitro-acetophgmpne 32.6 g (148 nnDI) of

3-net hyl - 4-but yryl am no- acet ophenone are added in batches at -15[err]Cto
300 m of fuﬂiﬁg(m+n+pnop¥1d4ﬁmeﬁh§1+6+Kmgmeahglstmidadoﬂee-alﬂurther 30
m nut es at e t Ly S Uke n jres of
oo with styerThlanpab e tRErLhat) ot S L RaloBUERR I M eyt 0
washed with 400 n1 of water, drled and purlfled by recrystallisation from

ethanol/dietﬁygﬁéggr7§1:1). Yield: 23.8 g (61.0% of theory), R err] val ue:
0.32 (silica gel; methylene chloride), Rerr] value: 0.48 (silica gel;
nmet hyl ene chl ori de/ met hanol = 50:1). b)

3- Met hyl - 4- bmty[yizani—nﬁeﬁymi-u-ohleboee?eecgbmpheagnanﬂnsclamﬂdomyle-f 16.0 ¢

(200 nmol ) of f 2R %A § | ution
of 23.8 g (9 m%é%?; Fkgmlégﬁgﬁ 2 %u yry X#iogggﬁgpgr—gce H? ngpln 900
m of dichl oacidt hane at anblent tenperature, with stirring, so slowy that
total decolorisation of the reaction mxture occurs constantly The m xture

i's thentsél[Pﬁép&?édaaﬁalbbaﬁslyDtBOEkémplQem tbemree&&!?mt?uxm?ne Isth
evapor at e ness S riurateq w
MOURERT I JE L i SR L e ey S BT ot L v )

then dried. Bépzimidaebl+-heygdyymethgliebliphedyl-2-carboxylate and
butyryl am nogp; ghhbRoheEkhcPLRTRAGH! RREAPIBRALRILM e .

Yield: 75% of theory,

Melting point: 222-224°C

CyHuC1N,O;  (545.09)

R; value: 0.15 (silica gel; methylene chloride/ethanol =

19:1)

Calculated: C 68.50 H 6.10 N 10.30 Cl 6.48
Found: 68.89% 5.98 10.02 7.04
Example 74

47/~ (2-n-Propyl-4~-methyl-6-amidino-benzimidazol-1-yl)-
methyl]-biphenyl-2~carboxylic acid hydrate

a) Methyl 4’-{(2-n-propyl-4-methyl-6-amidino-
benzimidazol-1-yl)-methyll~-biphenvl-2-carboxylate
2.1 g (5 mMol) of methyl 4’/-[(2-n-propyl-4-methyl-6-
cyano-benzimidazol~-1-yl)-methyl]-biphenyl-2~carboxylate
are dissolved in 250 ml of methanol at ambient
temperature with stirring. Hydrogen chloride is
introduced at 10-20°C for 3 hours whilst cooling with
ice. The mixture is then stirred for a further 3 hours
at ambient temperature. The solvent is distilled off in
vacuo, the residue is twice mixed with ether and
concentrated by evaporation. The imino ether formed is

Tede is the reDlgnemae: sheel
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obt ai ned, still containing about 10% starting material. The product is
further reacted wthout any nore purification. R err] value: 0.69 (silica
gel ; nmethyl ene chl ori de/ nmet hanol = 50: 1) ) , -
104 - Rlerr] value: 0.84 (silica gel: netbsHuteshagh 14PoREMNRS 1299, 1)
c) 2-Butyrylam no-3-nitro-5-(imdazo-4:ygztoluene A solution of 6.8 g (20
mmol ) of 3-nethyl-4- butyrylam no-5-nitro-|[err]-bronoacet ophenone in 20 ni
of formam de tekdealipdin 25¢0hEréf GrdahiadD ARArfiixdbewdenl @0.90Qubifon is

t hen poured into about 5

O m_pof 1IN, ammonia and stirred f.or 1
it b The SPIRTTR EREPORPER: o TEE ciree S0, RKERFR, 8. gt IRabdedoR 11
about 50 m of2viadersaatl ambient | venpexataye. 4. Afyet7sheoboilNenty hasf t he
product are of r@?mow?aC_ﬁn_'é Ll £E8£hGd %tge%fa@& BRes a
purification. Rerr] value: O. silrca gel; methylene_chl oride/ nmethanol =
9:1) d) 2-BEiigragehocolwmn (PartickeRizei A B850~ 839 PM)yoMFdREg 1.3 ¢
(9.5 mmol ) of ageséMyhhethiiRtares agt e i PPhe Echl o2iiecAndl a@thadiolr @ft 0 a

| i f 2.5 8.7 .
S butyr vl om cipaPehifotooidrihy (941,294, 81 3kne THE 8NS5 mmol) of

pot assi um car fpaat tonshyde ateapordtedi dovndinevhelsul f oxi de and the m xture
is then stirrf eig[ iwg goggé% g¥e§ﬁ§gﬁ$50n mxture is then stirred into
n X e 0

about 150 nl of vafer'a ract times with 25m of ethylacetate.
The organi c eRt Vade ale Jfasliedilirahgabsuelusng: srthylene dried and

evapor at ed down. The crude p&ﬁggfidgpﬂgtﬁghahnedghi)purified by col um
chromat ography (300 g of silica gel, eluant: nethylene chloride/nmethanol =

30:1). Yield: 640 nmg (24% of theory), R err] value: 0.54 (silica gel;
met hyl ene chl pyi de~¢rkrarPropyd~4ymethyl-6-amidino~benzinidazol-1~

1) -methyl]-biphenyl-2~carboxylic acid
0.51 g (1.0 mMol) of methyl 4‘~[(2~-n-propyl-4-methyl-6-
amidino-benzimidazol-1-yl)-methyl]-biphenyl-2-
carboxylate are dissolved in 6 ml of tetrahydrofuran.

2.8 ml of 1.4 M aqueous lithium hydroxide solution and

3 ml of water are added and the mixture is stirred for 2

days at ambient temperature. Then a solution of 300 mg

of ammonium chloride in 4 ml of water is added. After

the mixture is stirred for 5 minutes, the precipitate

formed is suction filtered, washed with acetone and

dried over potassium hydroxide.

Yield: 0.25'g (59% of theory),

Melting point: 270-271°C (decomp.)

CoeHpeN,0; X H,0 (426.53)

Calculated: C€ 70.25 H 6.35 N 12.60

Found: 70.04 6.23 12.50

R; value: 0.55 (silica gel; eluant: methylene
chloride/methanol/ammonia = 2:1:0.25)

The following compound is obtained analogously to
Example 74:

4’-[ (2-n-propyl-4-methyl-6-(3-methyl-imidazol-2-yl)-
benzimidazol-1-yl)-methyl]-biphenyl-2-carboxylic acid

This is the replacement sheet
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e) 2-Butyryl am no-3-am no-5-(1-nmethyl-imdazol-4-yl)- toluene 640 ng (2.1
nmmol ) of 2-butyryl am no-3-nitro-5-(1-nethyl-

- 105 - imdazol-4-yl)-toluene are hydrogenated in 30 m of nethanol after
the addition of about 200 ng of pall adi tSdbshiauteostheE(tZO‘b/ﬁ Septembieer998

t enperature under a hydrogen pressure of é bar. After all the hydrogen has
been absorbed the catal yst is renoved by1 ?Iterlng and the filtrate is

evapor at ed doypandilg qéude product obtained is further reacted w thout any
nore purificatrton. Yrerd: 600 nmg (100% of theory), Rl err] value: 0.23
f

(silica gel; methyl ene chloride/ nethanol 9:1)

2- nI )Pr O}Oylz gmet'b{h-ﬁ-ﬁioﬁ?lhﬂ-méﬁhﬁﬁlel-(fﬂ-hile):h meamaadaaohe%r@?c\ ng (2.1
nmo 0 ami,no zol - -to u ne are
"o ) xed for BRbEABTRARRTTINY I Retae T Bl phehPa 3 stk ik S8l 21 P
evapor at ed to—d+yﬁess—rﬁ—vaeue—-++mr+fﬁﬁfkﬁr+e—ﬁ+xed—mrfh—abeu%—&S—ﬁ+-of
wat er, made al kaline with ammpni a and extracted four times with about 10 m

of et hy! acet a& - 310e+AyIaRLBue {- 24k nar-s-m% %daw:ta RRABhelS N of water,
dried and flna I eva orat e HusS obtained is

further reactéa'édghé ﬂsaH?°ﬁbr9fpaTPPFE§@ “*VEV&amAEB‘ (79% of

t;]eory) , bR[ elrai:etabhenoﬁe33ré3ahdéd gal ba&ehbysl arte -aslegr rtdebuat Ranels = 9:1)
g) Tert.butyl .

D dazol - a-y1 FUBARG! ALAEEG S48 YRERNEEI Eh RN L SSAEFBG PR @ 280
(0.8 nmol ) of furkthebutyl mAnubeanatxeth§PCbi pFaey keaztianbwiytare dise added
éonapfgL;TIEnﬁg%ﬂngu d(ang an& 5azo?f lce, ngﬁifﬁ%dgégﬁé gﬁg 90 ny
(0.8 mol ) OfCﬁggssgpegpct prec1p1tated is suctlon filtered, washed

with 400 ml of water, dried and purified by

recrystallisation from ethanol/diethylether (1:1).

Yield: 23.8 g (61.0% of theory),

Ry value: 0.32 (silica gel; methylene chloride),

Ry value: 0.48 (silica gel; methylene chloride/methanol

= 50:1).

b) 3-Methyl-4-butyrylamino-S-nitro-li-bromoacetophenone
A solution of 16.0 g (200 mmol) of bromine in 140 ml of
dioxane is added dropwise to a solution of 23.8 g (90
mmol) of 3—methy1—4Lbutyrylamino-5-nitro—acetophenone in
900 ml of dichloromethane at ambient temperature, with
stirring, so slowly that total decolorisation of the
reaction mixture occurs constantly. The mixture is then
stirred for a further two hours, then the reaction
mixture is evaporated to dryness in vacuo, the residue
obtained is triturated with about 20 ml of
dichloromethane/diethylether (1:1), suction filtered and
then dried. 23g (74% of theory) of 3-methyl-4-
butyrylamino-5-nitro-b-bromoacetophenone are thus
obtained, still containing about 10% starting material.
The product is further reacted without any more

purification.
R; value: 0.69 (silica gel; methylene chloride/methanol
= 50:1)

This is the raplacement sheet
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tert.butoxide in 5 m of dinmethylsulfoxide and the mxture is stirred for
90 m nutes at anbi ent - 106 -

tenperature. The m xture is then stirred_into about 40

extracted four times with about 10 m of S¥RSHIUIR sPeste: 1?@3‘1}?% 1€52§Iracts
are washed wwth 10 m of water, drled.angogvaporated to dryness. The crude
product thus obtained is purified by colum chromatography (100 g silica
gel, eluant: Hj Gﬁ&ll@f&ﬁemhaﬂe/(mﬂ.ﬁ&aobei;3Qt'eﬂmyl‘éin@ @&h 153G a&y n(dtfitamil
theory), Rerr gh 0.61 (silica gel; methylene chloride/ methanol = 9:1)
h) 4'-[2-n-Prop nethyl 6-(1-nethy|-inidazo| 4-yl) -

benzi m dazol -1-yl ) - nethyl] bi phenyl - 2 carboxyllc acid A solution of 230 ny
(0. 44 nmol) OfytsL =L (2-13

propyl - 4- nethx? - =T m

1-yl) - net hyl ] bFBﬁBﬁyPn2°€a§b6x9lé?@ mnald Af érmﬁFhYﬂuéroacetlc acid in 10
m  of d{Cg|?rBﬁE&b?ﬂ@mﬂ?ﬁ-§Lhit?é-GVBfagahbe&bpﬁahbﬁah1h?ﬁbeh§tﬁFedardtthen
evaporated to nes e.re abou 0 iJute
Sod! um hydr oxFAEYEBRAE: 5 BERESSoER: LI Rt oReEMPaRPOEs wi TheacBPiethei o

t he precipitaseluaaonucslbhehlpbured 1mmeha&owmt50mmﬂepfanu dmimediiaYi el d:
120 nmg (59% o h [ | 5[e Ca 0. 39
(silica gel; %gPhsﬁe%gegK?g%lggfﬂe ?gﬁtég &h% 5%8 %r%ggghonpounds
are obtalned gﬁgpégé@gpydtésEggﬁgp@n7glltered washed w1th about 50

b -[(2- 3 pr?pmu ﬁf”ﬁhbék ﬁnaldﬁiaa|-£ﬁhd&ﬁah dayl,) 4. 4 g (75% of
en2|n1 azo car
-[(2-n-prop Pé t%e(Egﬁsﬁég Panngfé %JyV*lCh is further
reacted w1thout any more purification.

. Re value: 0.29 (silica gel; methylene chloride/methancl
= 9:1)

toluene

1.3 g (9.5 mmol) of methyliodide are added dropwise at
ambient temperature to a solution of 2.5 g (8.7 mmol) of
2-butyrylamino-3-nitro-s5-(imidazol-4-yl)-toluene and
5.2g (30 mmol) of potassium carbonate dihydrate in 30 ml
of dimethylsulfoxide and the mixture is then stirred for
two hours. The reaction mixture is then stirred into
about 150 ml of water and extracted four times with 25ml
of ethylacetate. The organic extracts are washed with
about 30 ml of water, dried and evaporated down. The
crude product thus obtained is purified by column
chromatography (300 g of silica gel, eluant: methylene
chloride/methanol = 30:1).

Yield: 640 mg (24% of theory),

R, value: 0.54 (silica gel; methylene chloride/methanol
= 9:1)

e) 2-Butyrylamino-3-amino-5-(l-methyl-i
toluene

640 mg (2.1 mmol) of 2-butyrylamino-3-nitro-5-(1-methyl-

T e e raposmet shedl
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benzi m dazol - 1-yl ) - met hyl ] - bi phenyl - 2-car boxylic acid
- 107 - 4'-[(2-n-propy|-4-nethy|-6-(1 benzyl-inidazol-4-y|)-
benzinidazol-l-yl)-nethyl] bi phenyl - box cid
'-[(2-n-propyl - 4- et hyl - 6- (1- |sopropyl H?ﬂé? g§§)J4-Sepuunber1998
benzi m dazol - 1-yl ) - met hyl ] - bi phenyl - 2-cagp9xylic acid
-[(2-n-propyl -4- et hyl - 6- (1- cycl ohexyl -i m dazol - 4-yl) -
benzi m dazol - imyﬂézam%hyyl)btpmeéué areahpdrybénaaeadin Boamll ®£76

2-n-P h d
bengfn13azgﬁp%éﬁﬁ?ﬂgi %EF? % FEé?X%F%Q%lggOLPéug Hen?ﬁ °E}epared
anal ogously tpa aﬁpua/gbar¢9ni4(2p%2 atpappjent temperature under a

4- et hyl -6- (1 [ Aoyl Zi I y
T R eBsan b s MU A e,
4

of theory, Me ?Pﬁga B'P%PedZ’SBeZS?tElRFErFF yemgyedy f(%"lqréé‘ é!n

glt hy: e?edchlanede&ni-haao&s e9aﬂ>g‘or€{1:ealr: ablearr | her b]t'u)ﬂelg&ggdd]\ﬁét( 8(7)6 62)
cul at eaq. oun . 9 .

22,03 " The (aP8inéd Esordfrnel 22adfed Wifhont any melY O amni @ 76:
4'-[(2-n- propyurifmsanybns (1-ethyl -i ni dazol -4-yl) -

b§n2|n1dazol @lghh negbglﬁg lgabgtggrgﬁgbg§)yl) blphenyl
4' -[(2-n- prop&f- 1_rret yl - hexyl -1.m dazal - 4-yl
ue: ~ 0. 23 5111ca gel; methylerne chlorlde/methanol

= 9:1)

benzimidazole

600 mg (2.1 mmol) of 2-butyrylamino-3-amino-5-(l-methyl-
imidazol-4~yl)~toluene are refluxed for one hour in 10ml
of glacial acetic acid. Then the nixture is evaporated
to dryness in vacuo, the residue is mixed with about 15
ml of water, made alkaline with ammonia and extracted
four times with about 10 ml of ethylacetate. The
organic extracts are washed with about 15 ml of water,
dried and finally evapofated down. The crude product
thus obtained is further reacted without any more
purification.

Yield: 420 mg (79% of theory),

R, value: 0.37 (silica gel; methylene chloride/methanol

= 9:1)
q) Tert.butvl-4’-{ (2 -n-gropx l-4-methyl~- 6-(1-meth11-

carboxylate

280 mg (0.8 mmol) of tert.butyl-4’/-~bromomethyl-biphenyl-
2-carboxylate are added to a solution of 200 mg (0.79
mmol) of 2-n-~propyl-4-methyl-6-(1l-methyl-imidazol-4-yl)-~
benzimidazole and 20 mg (0.8 mmol) of potassium
tert.butoxide in 5 ml of dimethylsulfoxide and the
mixture is stirred for 90 minutes at ambient

This is the replacement sheet
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benzinidazol-l-yl) -nmet hyl ] - bi phenyl - 2-carboxylic acid

-[(2-n-propyl -4- et hyl - 6- (1- benzyl -1 m dazol -4-yl)- benzi m dazol - 1-yl)
-nethyl] - bi phenyl - 2- car boxyl i ¢ acid -
108 -~ 4'-[(2-n-propyl - 4- met hyl - 6- ( 1- i sGshsiijuts; shegizol 4 Septgmber 1998
benzi m dazol -1-yl)-nethyl]-2-(1Htet ra_quo-65-_yl ) - bi phenyl

-[(2-n-propyl -4- et hyl - 6- (1- cycl ohexyl™1m dazol - 4-yl) -
ben[ZIZmEgﬁz?l “‘tengd e)rar@ifwl ] "ﬁié Jdéi-aztt%ﬂ%u% ésaﬁ)s@iﬁwyinto RSoPt €49 7

y etrahydro-imd

a] pyri di n-2- y* ‘Ug ‘?ﬁ‘éia&'lﬂ actra AYE 2‘“(’1‘% 41&*? FR9E-19 ) 2h; Phenyl
Pr epar ed anale}ngﬂsdgeﬁal:&(armﬁe d:ﬂ;afﬁmnéktzfdaest&né -washed with 10

t hyl - 6- (5, 7 st
;TF) >l;en2| En dg‘iol ﬁ‘;énpe‘{géﬁég cyaga;ﬁﬁoﬁéeﬁ%# géngié()n Th a2| c.lzrude
di met hy! f or mprefiuct/ittius clbaisied Heorpuibs 1ed gop crotummnor phous

I t h | = 9:1

qer] Herr] N é?‘ﬁf“?‘%‘i%*ﬁga %%Ei%i SO hanel = rouna
72 01 5.829d = 30:1).

- [ (2-n- PropgieYanetigd rﬁ;(&a%td‘ﬂlthébﬂﬂyp [1,2-a] -
Byr1 0112y g 5L 1960k LA L1 0K BALL G CRG ks 2enSBHREYkben

= 9:1)

benzimidazol-1-v1l) -methvli-biphenvl-2-carboxvlic acid

A solution of 230 mg (0.44 mmol) of tert.butyl-4’/-[(2-n-
propyl—-4-methyl-6~(l1-methyl-imidazol-4-yl)-benzimidazol-
1-yl)-methyl]-biphenyl-2-carboxylate and 2 ml of
trifluoroacetic acid in 10 ml of dichloromethane was
stirred overnight at ambient temperature and then
evaporated to dryness. The residue was dissolved in
about 5 ml of dilute sodium hydroxide solution, the
solution was neutralised with acetic acid, the
precipitate was suction filtered, washed with water and
dried.

Yield: 120 mg (59% of theory);

Melting point: 293-295°C

R; value: 0.39 (silica gel; methylene chloride/methanol
= 9:1)

The following compounds are obtained analogously to
Example 75:

4’~[ {2-n-propyl-4-methyl-6-(1-ethyl-imidazol-4-yl) -
benzimidazol~-1-yl) ~methyl]-biphenyl-2~carboxylic acid

4’~[ (2-n-propyl-4-methyl-6~(1-n-hexyl-imidazol-4-yl)-
benzimidazol-1-yl)-methyl)-biphenyl-2-carboxylic acid

This is tha raplacement sheet
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Prepared anal ogously to Exanple 1 fromtert. butyl 4'-

[ (2-n-propyl -4-net hyl - 6- (8-net hyl -i m dazo-[1, 2-a] -

pyri di n-2-yl)-benzi mi dazol - 1-yl ) - net hyl ] - bi phenyl -2- car boxyl ate and
trifluoroacetic acid in nmethyl ene chl ori Sabstitute sheet - 14 September 1998

- 109 - Yield: 87%of theory Melting p0|nt 295-297 C Rlerr]-value: 0.34
(silica gel; nethylene chl ori de/ et hanol 1879; T1) (err]Herr]Nerr]gerr] x

%fegrl] © (53246@[( beggatpeé)(énmeé:g ]G-I?J.@—b%%zyl-lml azzoFIOqu(l)

-[(2-n- Propﬂnzimuddqﬂl&iﬁya)pwemuwln-nghannhﬁﬁnﬂarboxmglcrﬂgiﬂﬂ] -2-
(1FLtetrazoI 5-yl) -biphenyl Prepared anal ogously to Exanple 10 from
-[(2-n- propyl 4- et hyl - 6- ( 2- py rld_ﬁétben2|n1dazol 1-yl) - et hyl
cyano blphenfl1&&?1ﬂnﬂqﬂﬁx%ﬂﬁmQQﬁhﬁ% (&ﬂ#ﬁﬁﬂﬁﬂﬁ!ﬁalmAQQ%PlTﬁNX theory,

Mel ting poi mberfzfﬁmd@ﬁlefﬂ-gﬁ)(-mgﬂl])-ﬂ pHanyi-ar+ddsitglic Ch&d"[e”] O
(494.60) Calculated: C 72 N 19. 83 Found:

6. 01 19. 83 Exanpl e 80
]-[(2an-P;omﬂ—ek2ﬂn+gﬂogy¥&}4ndﬁnvliﬁf«tﬁngdldhezyl-imidazol—é—i}); I
a] pyridi n-2- - Q ﬁiﬁa} V. i pheny
Pr epar ed ana?gc%noél}gﬁég(g%é r¥p]I]) %@Jnﬁﬂ ngwgzprﬁ){/ 41%9&1 Jf
(8-nethyl-imdazo [1,2-a] pyridin-2-yl) -

benzi m dazol gyanprdreidy! ] - 2- cyano- bi phenyl and sodi um

47’~( (2-n~Propyl-4-methyl-é6~(1-methyl-imidazol-4~yl) -
benzimidazol-1-yl)-methyl]-2-(1H~tetrazol-5-yl)-biphenyl

Prepared analogously to Example 10 from 4/-[(2-n-propyl-
4~-methyl-6-(1-methyl-imidazol-4-yl)-benzimidazol-1-yl)-
methyl]-2-cyano-biphenyl and sodium azide in
dimethylformamide.
Yield: 24% of theory,
Melting point: 255-257°C
Re~value: 0.24 (silica gel; methylene chloride/methanol =
9:1)
CpHyN; X H,0 (506.62)

© Calculated: C 68.75 H 5.97 N 22.12
Found: 68.90 5.97 22.03

The following compounds are cbtained analogously to
Example 76:

4’~[ (2-n-propyl-4-methyl-6-(l-ethyl-imidazol-4-yl)-
benzimidazol-1-yl)-methyl]~2-(1H-tetrazol-5-yl)-biphenyl

4’-[ (2-n-propyl-4-methyl-6-(l-n-hexyl-imidazol-4-yl) -
benzimidazol~1-yl)-methyl]-biphenyl-2-carboxylic acid

4’~{ (2-n-propyl-4-methyl-6-(1-benzyl~imidazol-4-~-yl)-
benzimidazol-1-yl)-methyl]}-biphenyl-2-carboxylic acid

This is the replacemént shaet



azide in dinmethylformam de. Yield: 19% of theory, Melting point: anorphous

Rl err]-value: 0.36 (silica gel; nethylene chloride/ethanol = 9:1)
err]Herr]Nerr 538. 61 mass spectrum me = 538
_C[ 110] _[ E1<a£rp| e] 8(1 < ) P Substitute sheet - 14 September 1998

4'-[(2-Ethy|-4-nethy|-6-(5,6,7,8-tetrabyp6g-in1dazo[1,2- a] pyridin-2-yl)
- benzi m dazol -1-yl) -nethyl]-biphenyl -2- carboxylic acid > Pr epar ed

ety 14 ot yf S EE BN SR 4 ppdegomrt-tmidanon- 4 -
a] pyri di n- 2- yP§DEERIARZAA7ETYY) yhethyl hy2 T (bHipkesyrzol-5-¥4) phiphenyland
trifluoroacetic acid in nethyl ene chl ori de. Yield: 50% of theory,

Mel ting point;,> 300[err] C err]-value; 0.16 (silica_gel: th ne
chIoride/ethaﬁoT[zg'L§Pﬁ§pyl'§i§3 '52?1'°Y°§°£exy -1m§8azoq§4-¥5 =
4' -1 (2-n- Propbenzimidagbleltyl) snetbpy ] -2 A dHzbkttagbl~5~y1l) -biphenyl

benzi m dazol - 1-yl ) - net hyl ] - bi phenyl - 2-car boxylic acid Pr epar ed
anal ogously to Exanple 1 fromtert. butyl 4'- _ -
[ (2-n-propy| -BxaBpke| 7Z- (1-i sopropyl -i mi dazol -4-yl ) -

benzi m dazol - 1-yl) - met hyl ] - bi phenyl - 2- carboxyl ate and  trifluoroacetic

acid in methy)ene, cht Rl 9%  methyl-6—(5, 6,7, 8—tetrahydro-imidazo[1, 2-
alpyridin-2-yl)-benzimidazol-1-yl)-methyl]-2-(1H-
tetrazol-5-yl)-biphenvl

Prepared analogously to Example 10 from 4’-((2-ethyl-4-
methyl-6-(5,6,7,8~tetrahydro-imidazo(1,2-a]pyridin-2-
y1l)-benzimidazol-1-yl)methyl]=~2-cyano-biphenyl and
sodium azide in dimethylformamide.

Yield: 21% of theory

Melting point: amorphous

R~value: 0.27 (silica gel; methylene chloride/ethanol =
9:1)

CsH3oNg (514.64)

Calculated: C 72.35 H 5.88 N 21.78

Found: 72.01 5.82 21.44

Example 78
4’-[ (2-n-Propyl-4-methyl-6-(8-methyl-imidazo-[{1,2~a]~

pyridin~2-yl)-benzimidazol-1-yl)-methyl)-biphenyl-2-
carboxylic acid

Prepared analogously to Example 1 from tert.butyl 4/-
{(2-n-propyl-4-methyl-6~(8-methyl-imidazo-{1,2~-a]}~-
pyridin-2-yl)-benzimidazol-1-yl) -methyl]~-biphenyl-2~
carboxylate and trifluoroacetic acid in methylene
chloride.

This is the rgplacsment sheet
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Yi el d: 84% of theory, Melting point: 285-286[err]C R err]-value: 0.55
(silica gel; nethylene chloride/nethanol = 9:1)

- 111 - Exanple 83 4

-[ (2-n-Propyl - 4- et hyl - 6- (1-i sopr opyl - i nBuobhgtitutd-spiept - 14 September 1998
benzi m dazol -1-yl)-methyl ]-2-(1Htetrazol -5-yl)-bi phenyl Pr epar ed

anal ogously to Exanple 10 from4' - [(Z-ﬁ-bﬁ%pyl-

4-met hyl -6- (1 .o 4-yl)-benzi m dazol -

yl)-nmethyl]- 2Y%§§§o B¥ hgg‘gﬁéggysodlun1a2|de in dlnethylfornan1de Yi el d:
18% of theoryMﬁ@tnhggprHNt 29ApRPR0As Rerr]-value: 0.29 (silica gel;

ot yl ene: ofl el Al (2:0isBe ey idesiy I a1 dide AlindfiSE =
spectrunl nm e 516

-[(2-n- Prop9|-lA met hyI 6 (1 n hexyl-l m dazol - 4-yl) -
ben2| m dazol - &3ul M G%EthLc% aw)l - 2- carboxylic acid Pr epar ed
anal ogously t 1 fr r y - '
[ (2- n- propyl - g Feg (1- %nhé §ﬁ gn% é?ol N $0y52
benzi m dazol - Foungz:net hyl | - bi fheagl aadosrifl uaoedasdetic acid i n net hyl ene
chl ori de. Exanpl e 85 4
-[(2-n-Propyl - 4- nethyl 6- (1- benzyl -i m dazol - 4-yl) -
benzi ni dazol - Expmplee@By| | - bi phenyl - 2- carboxyl i ¢ aci d

4’-[ (2-n-Propyl-4-methyl-6-(2-pyridyl)-benzimidazol-1-
yl)-methyl]-2-(1H-tetrazol-5-yl)-biphenyl

Prepared analogously to Example 10 from 4’~[(2-n-propyl-
4-methyl-6-(2-pyridyl)-benzimidazol-1-yl)-methyl]-2-
cyano-biphenyl and sodium azide in dimethylformamide.
Yield: 56% of theory,

Melting point: from 136°C (decomp.)

CyHpN; x 0.5 H)O (494.60)

Calculated: € 72.85 H 5.71 N 19.83

Found: 72.45 6.01 19.83

Examéle 80
4’'~-[ (2-n-Propyl-4-methyl-6~(8-methyl-imidazo(1,2-

a]pyrldln-z-yl)-ben21m1dazol-1—y1)-methyl] 2-(1H~-
etrazol-s—z }~biphenyl

Prepared analogously to Example 10 from 4/-[ (2-n-propyl-
4-methyl-6-(8-methyl-imidazo[1l,2-a]lpyridin-2~yl)-~
benzimidazol-1-yl)-methyl]-2~cyano-biphenyl and sodium
azide in dimethylformamide.

Yield: 19% of theory,

Melting point: amorphous

R-value: 0.36 (silica gel; methylene chloride/ethanol =
9:1)

CyHyoNy (538.61)

ctrum: m/e = 53 ig i
mass spe / 538 This is the replacemeant sheet
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Prepared anal ogously to Exanple 1 fromtert. butyl 4'-
[ (2-n-propyl -4-net hyl - 6- (1- benzyl -i m dazol -4-yl) -

benzi m dazol - 1-yl ) - met hyl ] - bi phenyl and trif|uoroacetic acid i | ene

chl ori de. a yi1-bipheny Substitute sheet - %ﬂ o79b8
-[(2-n-PropyI-4-nethy|-6-(1-n-hexyhjlq zol -4-yl) -

benzi m dazol - 1-yl)-nethyl]-2-(1Htetrazo -yl) -Dbiphenyl Pr epar ed

anal ogously t lgg 10 from4' -[(2-n-propyl -

4- et hyl - 6- (1-n-hexyl -1 m dazol - 4-yl ) - benzi m dazol - 1-yl) -

met hyl ] - 2- cyano- bi phenyl and sodi um azi de in di nethyl f or mam de. Exanpl e

87 4" -[ (24" piRHEthylidntethyl-deeys ; 7 N8 deatradydtd-inidazo[1,2-

anal ogous! y (AL 40 e SRS By MBI ipnbRpRLaS

4- et hyl - 6- (M z4-yl)-benzim dazaol -1-yl)-

nmet hyl ] - 2- cyano- bi phenyl and sodi um azide in dlnethylfornan1de
- 113 -

Prepared analogously to Example 1 from tert.butyl 4’/-[2-
ethyl-4-methyl-6-(5,6,7,8-tetrahydro~-imidazof{1,2-
a]pyridin-2-yl)-benzimidazol-1-yl)-methyl]-biphenyl-2-
carboxylate and trifluorcacetic acid in methylene
chloride.

Yield: 50% of theory,

Melting point: > 300°C

R-value: 0.16 (silica gel; methylene chloride/ethanol =
9:1)

Example 82

4’~[ (2-n-Propyl—-4-methyl-6-(l-isopropyl-imidazol~4-yl)-
benzimidazol-1-yl)-methyl}i-biphenyli-2-carboxylic acid

Prepared analogously to Example 1 from tert.butyl 4/-

[ (2-n-propyl-4-methyl-6-(1-isopropyl-imidazol-4-yl)-
benzimidazol-1-yl)-methyl]-biphenyl-2-carboxylate and
trifluoroacetic acid in methylene chloride.

Yield:- 84% of theory, '

Melting point: 285-286°C

R~value: 0.55 (silica gel; methylene chloride/methanol =
9:1)

This is the replacement sheei
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In the Exanpl es of Pharnmaceutical Fornulations which follow, any suitable
conpound of fornmula |, particularly those conpounds wherein R err]
represents a carboxy- or 1H tetrazolyl group, may be used as the active
subst ance: Exanple 1  Ampoul es cont ai Subgtigersinest - d¢k Septeraber 3888 per

5m Conposition: Active substance _ 111 50 ng KHerr]PJ err]
2 ng Naferr]HPO err] x 2H err] O 50ngNaC|

12 mg Water f@iaimph@cigizons ad 5m Pr epar ati on: The buffer
subst ances and 1sotonic substance are dissolved in sone of the water. The

active substance is added and, once it has been conpletely dissolved, water

is added to nnke[qp—mh@rm@qukmedetnyuﬁs—(1 Eﬁﬁpﬁdpﬁﬂ-lmmaammﬂ4m}yagn{alnlng
100 ng of actbg gk

100 ng Met hyl
1000 ng Pol yet hyl enegl ycol - pol ypropyl ene- gl ycol bl ock pol ymer
250 ng Water b%bﬂdﬁéaﬂddﬂTéqﬂﬁsly to Example 19 From 4/-[(2-n-propyl-

4-methyl-6-(1-isopropyl-imidazol-4~yl)-benzimidazol~-1~
yl)-methyl]-2-cyano-biphenyl and sodium azide in
dimethylformanide.
Yield: 18% of theory
Melting poeint: amorphous
R~value: 0.29 (silica gel; methylene chloride/methanol
9:1)
CyHpN; (516.66)
Mass spectrum: m/e = 516

Example 84

4/-( (2-n-Propyl-4-methyl-6-(l-n~-hexyl-imidazol-4-yl)~-
benzimidazol-1-yl) ~-methyl]-biphenyl~2-carboxylic acid

Prepared analogously to Example 1 from tert.butyl 4/-

[ (2-n-propyl-4-methyl-6-(1-n-hexyl-imidazol-4-yl)-
benzimidazol-1-yl)-methyl]~biphenyl and trifluoroacetic
acid in methylene chloride.

Example 85

4'~[ (2-n-Propyl-4-methyl~6~(1l-benzyl-imidazol-4-yl) -
benzimidazol-i-yl)-methyl)-biphenyl-2~-carboxylic acid

Prepared analogously to Example 1 from tert.butyl 4’-

[ (2-n-propyl-4-methyl-6~(l-benzyl-imidazol-4~-yl)-
benzimidazol-1-yl)-methylj-biphenyl and trifluoroacetic
acid in methylene chloride.

Thiy s e raplacsrmeen shee
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- 114 - Preparation: Met hyl glucami ne is dissolved in sone of the water
and the active substance is dissolved with stirring and heating. After the
addi tion of solvents (glycolfurol and pol yethyl enegl ycol -

pol ypropyl enegl ycol bl ock copol yner), wddstitdtessiiped -t b+ Sewpsempet 1@9%esi r ed

vol une. Example 111 Tabl ets containjyy 50 ng of active substance
Conposition: Active substance 50.0 ng Cal ci um phosphat e
70.0 ny Lactpssmple 86 40.0 nmg Corn starch

35.0 ny Polyvinyipyrrolidone 3.5 ng Magnesi um st earate

1.5 ny 200.0 ng Preparati on: The

active substahee(2€h+Pf§pyli4-methy$e6anﬂ-nﬁhexglammhdazelunrymbﬁiy
noi st ened W § by 0 :

screen, dried at oU| err 1B ' ' ar ‘ reened again.
After the | ubri cant (nagne5|un1stearate) has been added the granules are

conpressed i pr8piP&d CAnaBEGoEs IPCES NBxanple 10 from 4/-[ (2-n-propyl-
4-methyl-6~-(1-n-hexyl-imidazol-4~yl)-benzimidazol-1-yl) -
methyl]-2-cyano-biphenyl and sodium azide in
dimethylformanmide.

Exé le 87

4'-[(2-n-Propy1-4-methyl—6 (1-benzy1-1m1dazol-4-yl)-

Prepared analogously to Example 10 from 4/-[(2-n-propyl-
4-methyl-6-(1-benzyl-imidazol-4-yl)~-benzimidazol-1-yl)-
methyl]-z-cyanb-biphenyl and sodium azide in
dimethylformamide.

This is the replacemsat sheet
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- 115 - Exanple IV Coated tablets containing 50 ng of active substance

Conposition: Active substance 50 0 ng Lysine
25.0 ng Lactose arc
34.0 g Gelatin Subsya;m@ %Pg%eﬂ/a 1er§?8 B%%E‘Q?@

1.0 ng 13 180.0 ny Preparati on: The
active substance is mxed with the eXC|p|ents and noi stened with an aqueous

gel atin sol ?ihoﬁ?eAﬁ:&SﬁpiééeSf' ?Hai‘ﬂg%:ﬂmﬁh?glt gﬁrﬁﬁqa%llaasamlwed }[Mht h
magnesi um s e an orm us
produced aregegggVedaRVtﬁng BiFlﬁBmB9uRﬁoﬂﬁ ﬁQFﬁBgé Ia BBFG&FPﬁQ Y be
added to thethoaélagmpuapdsswnéraﬁnspuL&épﬁbsenﬁ§amm&&rhbxy{bareﬂH%abIets
containi ng 100¢09,8hy1°hkYp? R} BeusCARIkHLORCAACL e sHaRANCe

86.0 ng Corn starch 50. 0 ng Pol yvinyl pyrrolidone
2.8 my M crogeyabakl hne cellul ose 60.0 ng Magnesium stearate
1.2 ny 350.0 ny

Ampoules containing 50 mg of active substance per 5 ml

Composition:

Active substance 50 mg
KH,PO, 2 mg
Na,HPO, x 2H,0 50 mg
NacCl 12 mg
Water for injections ad 5 ml

Preparation:

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
is added to make up the required volume.

Example IT

Ampoules containing 100 mg of active substance per 5 ml

Composition:

Active substance 100 mg
Methyl glucamine 35 mg
Glycofurol 1000 mg
Polyethyleneglycol-polypropylene-~

glycol block polymer 250 mg
Water for injections ad 5 ml

This is ths replacement sheet
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- 116 - Preparation: The active substance is mxed with the excipients
and noistened with an aqueous PVP solution. The noist mass is passed
through a 1.5 mm screen and dried at 45[err]C. After drying, it is
screened again and the nagnesium stearsubsﬁﬂnadmedt-14Téesﬂﬂﬂ&@m?89ﬁs
conpressed into cores. The cores th 4produced are covered with a
coating by known nethods. Col ourings” ; bé added to the coating

suspensi on o aPtQdn: Exanple Vi Capsul es contai ning 250 ng of
active subst osition: Active substance 250.0
mg Corn starch 68.5 ng Magnesi um stearate

1. t5 ny o tMet'.hyl lucanu.rg[e :Lsh dissolved 1&%@.}1& rity ﬁgfeeW@;ﬂﬁ (H(}ad t-rl;he
active subs ce orn_starch gre m xe e r and noi ste Wi

wat er. The ar‘Fg's’é"? Suhstancsy 1s, f41gso Ve *&a ’!ﬁfe screened

and mi xed W heatdgresi Witsre it additddn et sumerrbs | Gy lpyasefitol 0 size 1
hard gelatin%ﬁﬁﬂﬁ%ﬂfﬁ%hyleneglycol - polypropyleneglycol block
copolynmer), water is added to make up the desired
volume. '

Example III

Tablets containing 50 mg of active substance

Composition:

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

Preparation:

The active substance, CaHPO,, lactose and corn starch are
uniformly moistened with an .agqueous PVP solution. The
mass is passed through a 2 mm screen, dried at 50°C in a
circulating air dryer and screened again.

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

Thig is the repiacemenst rhest



- 117 - Exanple VI Oral suspension containing 50 ng of active substance

per 5 n Conposition: Active substance 50.0 ny
Hydr oxyet hyl cel | ul ose 50.0 ng Sorbic acid

5.0 ng 70% sor bitol Subsiityite shgety y dePeptember 1998
200.0 ng Fl avouring 15.0 ng Vater ad

50 m Prepar ati on: Distilled wat8r 2 feated to 70[err] C
FNdroxyethyIExgggth&%e is dissolved therein with stirring. Wth the

addi tion of |l ution and glycerol the mxture is cooled to anbient
tenperature. At anbient tenperature, sorbic acid, flavouring and active

subst ance ar ecadder taF1e te HRRRSIiRHLIGH SO 4 W QN Ve Shitidtdiid 0 emove

any air. One dose of 50 ng is contalned i Exanpl e VI
Supposi torie§ containing I00 ng Ol aclive substance Conmposi t1on: Active
subst ance 100.0 ng Solid fat (e.g. lard)
1600. 0 ny Composition: 1700.0 ny
’ Active substance 50.0 mg
Lysine 25.0 mg
Lactose 60.0 mg
Corn starch 34.0 g
Gelatin 10.0 mg
Magnesium stearate 1.0 mg
180.0 mg

Preparation:

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

The cores thus produced aré-covered with a coating by.
known methods. A colouring may be added to the coating
suspension or solution.

Exanple V

Coated tablets containing 100 mg of active substance

Composition:

Active substance 100.0 mg
Lysine 50.0 mg
Lactose 86.0 mg
Corn starch 50.0 mg
Polyvinylpyrrolidone 2.8 mg
Microcrystalline cellulose 60.0 mg
Magnesium stearate 1.2 mg

350.0 mg

This is the replacement sheet
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- 118 - Preparation: The hard fat is nelted. At 40[err]C the ground
active substance is honpbgeneously dispersed in the nelt. It is cooled to

38[err]C and poured into slightly chilled suppository noul ds.
- 119 - Pat ent Cl ai Substitute sBeepolddSepfenittsrnd 98

[err] (wherein Rlerr] in the 4-position represents a
fluorine, chlorine or brom ne atom or a=CL&6r}-al kyl, cycloal kyl,

fluoronethyl, gibbypLpegghhy! or trifluoromethyl group, and Rerr]
represents a (ferrJ-alkoxy group substituted in the 3-, 4- or 5-position by
an i midazolyl group, or R2 mmy represent a Clerr]-alkoxy group substituted
in the 2-, 3-,THe Q&ttPvOOSIbsLIOY fsb%f%é eg%glxkeogxcipients and

?01stened with an aqueous pPVP solution. The moist mass

1s passed through a 1.5 mm Screen and dried at 45°cC.

After d;ying, it is screened again and the magnesium

stearate is added. This mixture is compressed into

cores.

The cores thus produced are covered with a coating by
known methods. Colourings may be added to the coating
Suspension or solution.

Example VT

Capsules containing 250 mg of active substance

Composition:

Active substance 250.0 mg
Corn starch - 68.5 mg
Magnesium stearate T ' 1.5 mg

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
m?gnesium stearate. The final mixture is packed into
Size 1 hard gelatine capsules.

Thiz is the rgplacement cheet
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t et rahydr obenzi m dazol yl group, or Rerr] represents a

d err]-al kyl sul phonyl oxy group, a benzenesul phonyl oxy or

phenyl al kanesul phonyl oxy group, an acyl am no group optiqnpally su i.futed
at the nitrogen atomby a Jerr]-alkyl g%tlwtebiﬁeétﬁhhﬁ%e,ptﬁ eb Iibﬁ
phenyl al kyl , cycl oal kyl al kyl , bi cycl ohexgh70r bi phenyl group, in which the
acyl group is a (Jerr]- al kanoyl group, a (Jerr](al koxycarbonyl) group, a
Jerr]- al kyl ExampdeyVIJr oup, a benzoyl, benzenesul phonyl
phenyl al kanesul phonyl , napht hal enesul phonyl, cycl oal kyl car bonyl ,
phenyl al kanoyl or  cycl oal kyl al kanoyl group, in which the above-nentioned
phenyl nucleioﬁﬁ} suspension containing 50 mg of active mpbstange BPRY nono-
or di-substitwted by a fluorine, chlorine or bromne atomor by a nethyl or
met hoxy group and the substituents may be identical or different, a

pht hal i m no, honmophthal't mno,” Z-car boxyphenyT car bonyl - am no or

2- car boxyphenyl met hyl am no group, in which a carbonyl group in a

pht hal i m no giCompasditom:r epl aced by a net hyl ene, al kyl - met hyl ene or

di al kyl - net hyl met hyl ene group in ht hal i m no group
may be substi Pﬁﬁ%ﬁﬁg&e?m al kyl groups, and%a'gfd)irwonal ly the

above- nent i on&yaneaathylaedilui®see totally or pfti®IMY hydrogenat ed and
may be nmono- @or®ic Wdid ituted by al kyl or al koxy gif@urg whilst the
substituents g@g be .i.dent.ical or different. a 5, 6- or 7-menbered

al kyl enei ni no ‘or 5195&1‘3:1°elnei m no group optional I PM9 uted by one or two
al kyl groups @lvlwexmlt et ranet hyl ene or pent anet hya@ne geigup, in which a

nmet hyl ene gro%mﬁ%gepl aced by a carbonyl or %FB‘IW| group,

Water ad 5.0 ml

Preparation:

Distilled water is heated to 70°C. Hydroxyethyl-
cellulose is dissolved therein with stirring. With the
addition of sorbitol solution and glycerol the mixture
is cocled to ambient temperature. At ambient
temperature, sorbic acid,. flavouring and active
substance are added. The suspension is evacuated witﬁ
stirring to remove any air. One dose of 50 mg is
contained in 5.0 ml.

Example VIII

Suppositories containing 100 mg of active substance

Composition:

Active substance 100.0 mg
Solid fat (e.g. lard) 1600.0 mg
1700.0 mg
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a bicycl oal kane- 2, 3-di carboxylic acid imno or
bi cycl oal kene- 2, 3-di carboxylic acid imno group, wherein the bicycl oal kane
and bi cycl oal kene npi eties nay each contain 9 or 10 carbon atons, may be

substituted by 1, 2 or 3 nethyl groups aSdbstjutbaheetn 1NSepRIhéEN99gr OUP
repl aced by an oxygen atom an am di ng group optionally substituted by

one or two Cferr] alkyl groups, a glut c acid imno group wherein the
n- propyl ene wbﬁg perfluorinated, or may be substituted by one or
two al kyl groups or by a tetranethyl ene or pentanethyl ene group, a maleic

acid imdo group optionally nono- or di-

- 121 - subdilie thaard atanisinedtdy. PhRNY. ilst the, substituents
may be ident iﬁfﬂsﬁnéﬂ fifserent a b- rfe@nbiieorggjoﬁg? e%po%‘f’b%a???‘(? ng bound vi a
a carbon atomor_via an Hﬂ%ﬁj%er"cﬁ?d‘%i’d dFRersedgimtherimal gy oupt &6
oxygen or sulGRfkedhttem38iC and mouredt Gt dd| 415 At /X YaE 1 sl phur or
nitrogen atorgup;fcﬂ@ﬁry] ds£present a 6-nmenbered heteroaromatic ring
bound via a carbon atom and containing 1 or 2 nitrogen atonms, whilst the
abovenenti oned heteroaromatic rings nay be substituted in the carbon
structure by a Cferr] alkyl or by a phenylal kyl group, and an n-propyl ene
or n-butylene group may be linked to the 6-nenbered heteroaronmatic rings
via two carbon atons, or a 1, 3-butadienyl group may be linked to both the
5-nmenbered and 6-nmenbered heteroaromatic rings via tw adjacent carbon
atons or an n-butylene or 1, 3-butadienyl group is linked thereto via an
imno group and an adj acent carbon atomand, in an anellated pyridine ring
thus forned, a nethine group may be replaced by a nitrogen atom and a
vinylene group in the 3-, 4-position relative to the nitrogen atom of the

This is the replacemeant sheet
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pyridine ring formed may be replaced by a sul phur atomor in an anell ated
phenyl ring thus fornmed, one or two nethine groups may be repl aced by
N-atoms, whilst additionally the above-nentioned fused aromatic or

het eroaromatic rings may be nonosubsti t (Bulbtitute sheatar bbPeptembenrl®9y a
fluorine, chlorine or brom ne atom or %y an al kyl, al koxy, hydroxy, phenyl,
nitro, am no, alkylam no, dialkylam no, %ﬂKﬁnoylanino, cyano, carboxy,

al koxycar bonyl , am nocar bonyl , alééuanugggﬁrﬁggyl, di al kyl am nocar bonyl ,
fluoronet hyl, difluoronmethyl, tri . al kanoyl , am nosul phonyl ,

al kyl am nosul phonyl or di al kyl am nosul phonyl group or nmay be disubstituted
by fluorine pr Ché&ﬁb@&n&é Armyrgret hyl, methoxy or hydroxy groups, and
two nmethyl substifuenis in the 1,2-position relative to each other may be
| i nked by a nethylene or ethylene bridge and an

- 122 - -NH group optionally present in an imdazole ring may be

substituted by a (Jerr]-al grqQup, by a phenylal kyl group or by a

cycl oal kyl group, or a pyxro ne, piperidine or pyridine ring bound via
a carbon atom in whicRj;a “; psmay be condensed PP§O t he pyri-di ne
ring via two adjacent carbolidtoms and a net hy,ene group adjacent to the
N-atomin a pyrrolidine or piperigine g may\be replaced by a carbonyl

gr-oup, an. i mi dazol i di nedi one groupté
phenyl al kyl , tetranethyl ene, pentanethyle amet hyl ene group, a
pyri dazi n-3-one or di hydro-pyridazi n-3-one graup shich may be substituted
in the 2-position by an optionally phenyl substituted al kyl group and
additionally, in the carbon skeleton, by 1 or 2 al kyl groups,

ybstituted by an al kyl,

(wherein

R; in the 4-position represents a fluorine, chlorine or
bromine atom or a C4-alkyl, cycloalkyl, fluoromethyl,
difluoromethyl or trifluoromethyl group, and

R, represents a C;,~alkoxy group substituted in the 3-,
4- or S-position by an imidazolyl group, or R, may
represent a ¢, ;~alkoxy group subsﬁituted in the 2-, 3-,
4~ or 5-position by a benzimidazolyl or
tetrahydrobenzimidazolyl group,

or R, represents a C,;-alkylsulphonyloxy group, a
benzenesulphonyloxy or phenylalkanesulphonyloxy group,

an acylamino group optionally substituted at the
nitrogen atom by a C,4-alkyl group or by a phenyl,
cycloalkyl, phenylalkyl, cycloalkylalkyl, bicyclohexyl
or biphenyl group, in which the acyl group is a C;;—
alkanoyl group, a C,,(alkoxycarbonyl) group, a C, ¢
alkylsulphonyl group, a benzoyl, benzenesulphonyl,
phenylalkanesulphonyl, naphthalenesulphonyl,
cycloalkylcarbonyl, phenylalkanoyl or cycloalkylalkanoyl
group, in which the above-mentioned phenyl nuclei may

This is the replacement sheet
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an Rlerr]-NRerr]-CONR[err]- group (wherein Rlerr] represents a
hydrogen atomor a (Jerr]-alkyl, Cerr] cycloal kyl or phenylal kyl group,
Rlerr] represents a hydrogen atomor a (err]-alkyl, C%err] al kenyl ,

phenyl , phenylal kyl or Cerr]-cycl oal kylSupssitpte shediter 14 Sepsembent998
hydrogen atomor a (err]-al kyl group, or one of the groups Rerr],

Rlerr] or Rlerr] may also represent a Qisgycl ohexyl or biphenyl group, or
Rlerr] and Rlerr] together with the nitrogen atom between them represent an
unbr anched G[a@l{]b@|ﬂﬁﬂd%n%ﬂnd10-diiwﬂtﬁfteii by a fluorine, chlorine

_C[érzf]_m kyl"phg’rg?"b’dl Rl aton, o rR[‘°¥r r"ﬁiﬁts"‘ r}ep‘%@gﬂ”t Sl 'SR

1H, 3H qui nassibistiz;uentisomads \He ardqultcmetdwlchrﬁareﬂm,l in-2-yl group, or,
if Rlerr] represents a 1FLtetrazonI group, R err] may al so represent a

2- (i mdazol -1-yl)-ethoxy group; Rerr] represents a hydrogen aton1or
in the 5-, & Rhtthaliggiq, Mrwmﬁqakwraerﬁ@aerquhw AARERYIE~ 0

broni ne at oind &t ef¥dardefphdi B Tatindidrhaiy OBl RYRidH a
carbonyl group in a phthalimino group may be replaced by
a methylene, alkyl-methylene or dialkyl-methylene group,
and a methylene group in a homophthalimino group may be
substituted by one or two alkyl groups, and additionally
the above-mentioned phenyl nuclei may be totally or
partially hydrogenated and may be mono- or di-
substituted by alkyl or alkoxy groups whilst the
substituents may be identical or different,

a 5-, 6~ or 7-membered alkyleneimino or alkenyleneimino
group optionally substituted by one or two alkyl groups
or by a tetramethylene or pentamethylene group, in which
a methylene group may be replaced by a carbonyl or
sulphonyl group,

a bicycloalkane-2,3~dicarboxylic acid imino or
bicycloalkene-2,3~dicarboxylic acid imino group, wherein
the bicycloalkane and bicycloalkene moieties may each
contain 9 or 10 carbon atoms, may be substituted by 1, 2
or 3 methyl groups and may have an endomethylene group
replaced by an oxygen atom,

an amidino group optionally substituted by one or two
C,., alkyl groups,

a glutaric acid imino group wherein the n-propylene
group may be perfluorinated, or may be substituted by
one or two alkyl groups or by a tetramethylene or
pentamethylene group,

a maleic acid imido group optionally mono- or di-
o Thig s the replacamen sheet
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trifluoronethyl group, and Rlerr] represents a 5-nenbered heteroaromatic
ring bound via a carbon atomor via an imno group and containing an imno

group, an oxygen or sul phur atomor, an_impo group p a ul phur
or nitrogen atom or R2 represents a G-WWB%S‘H%‘?%? ggf%‘?&?iicis'eri ielnrbggiound
via a carbon atomand containing 1 oL 2,pitrogen atoms, whilst the above
nment i oned heteroaromatic rings may be Substituted in the carbon skel eton by

a (err] al kubstithtea Qh'%h#gh Q&OERe%@q Aopl’ ARMheRe t@fe N-butyl ene
group may be L§nk d t% t he 6-nenbered heteroaromatic rings via tw carbon
atoms, or aSBP$! GtenPRYgPsuFeRF168 Y ok &dtFexeM ke adj acent car bon
atons to both the 5- nenbered and 6-nenbered heteroaromatic rings or an n-
butyl ene or _1.3- enyl .aroup may .be l.inked ta sai d_5-nenpbereq and

6- menber ed ﬁe?ef‘%g‘%%%aea %‘eﬁgﬁé’ggﬂ“g%é’ﬁ FWO%’P VA 2aF2EA A &1°™ ar bon
atom and, i eraVianen dmdsopgriogipnend egntiaisingr mad imd noeigriowp ,group nay be

repl aced by ofyiel PRALAGAALoR, ¥ bBY B Lulil rldl B arfl- POSI L1 on

relative to the nitrogen atom of the pyridine ring may be repl aced
by a sul phuP*{O8RoSULRRYE Q¥ Pitrogeshafpm,  io9%g R HBRY { hepEeSeBhedor two

”Eaghne grgﬂpﬁngbrFﬂ hﬁ&b&gﬁ&aﬁhtﬂu@&q KPNM#?NVia a_carboﬁqatom _

- - a i t.he gbave-nmentiaone sed ar ti.c ,or heteroaromatic
ri ngs may bghﬁo%g’g‘h:@éﬂ% d %8n %t R “E2955h a&?@set b ta‘"g'ﬂ":'uori ne, chlorine
or brom ne abowementomedahletiexroariomay ichydmgsy mayhdey Isubsttirtoytesi no,

al kyl am no, ;di @hley AT ami,NQ, ~ CV. C y. al koxycarbonyl ,
aninocarbon&l, alk{lani%bggké%%§¥% %?2%k§¥&ﬁ?§g%%r on ,afluoronethyl,

di f | uor onet RRENYLALKYlo @3 Rthy Rnd; aa ROPr O paHenss it okpty lene

al kyl ani nos giph@nayo bedilghnikeda o @hel laRiiRibe réido e toir daB6nt il substitut ed
by fluorine_qr chlaqrine atons or nmet hyl , met hoxy oy, hydrox roups, and
two methyl A0S fdén{¥e ﬁag%gnl, Pﬁﬁhifébﬁ ﬂeﬁﬁ%&%@qﬁ?dgiﬂ? r may be
l'inked by amagt ivgl diimked ddohothe thiei Ggmemberad aid 6meuberrid onal |y
2 e ARCRBABAR L M ols e Gl U o b
n-butylene or 1,3-butadienyl group is linked thereto via
an imino group and an adjacent carbon atom and, in an
anellated pyridine ring thus formed, a methine group may
be replaced by a nitrogen atom and a vinylene group in
the 3-, 4-position relative to the nitrogen atom of the
pyridine ring formed may be replaced by a sulphur atom
or in an anellated phenyl ring thus formed, one or two
methine groups may be replaced by N-atoms, whilst
additionally the above-mentioned fused aromatic or
heteroaromatic rings may be monosubstituted in the
carbon structure by a fluorine, chlorine or bromine atom
or by an alkyl, alkoxy, hydroxy, phenyl, nitro, amino,
alkylamino, dialkylamino, alkanoylamino, cyano, carboxy,
alkoxycarbonyl, aminoca;bonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, fluoromethyl, difluoromethyl,
trifluoromethyl, alkanoyl, aminosulphonyl,
alkylaminosulphonyl or dialkylaminosulphonyl group or
may be disubstituted by fluorine or chlorine atoms or by
methyl, methoxy or hydroxy groups, and two methyl
substituents in the 1,2-position relative to each other
may be linked by a methylene or ethylene bridge and an

Thig is the replacement sheet
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wher e (1) HRerr] represents a hydrogen atom R err] represents an n-
propyl group and Rlerr] represents a carboxy, tert. but oxycarbonyl,
cyano or 1H-tetrazolyl group, then R err] cannot represent a

1- et hyl - benzi m dazol - 2- yl group iBubstitute sbeet- j4sSeptembeintPIiher e
(ii1) Rerr] represents a hydrogen atom R err] represents a nmet hyl ,
ethyl or n-butyl group and Rlerr] represgnts a cyano or 1Htetrazolyl
group, then R err] cannot represent a benzoxazol -2-yl or 1-nethyl-
benzi mi dazol ~NHy| gyouppoptibheldyppresent, inndn imidakede rifgi mayR[err]
represents ayhy r LEPLEEE, up and

R err] repreggnggggegggtgg]bg[s El § ff giox &ar%ony?h g%%lﬂ?gen R err]
cannot repre9ERVBP Or by BeﬁYF%Péé%Uﬂ 9r9PPgrSHp in the 6-position, and
wher e - 125 - (iv) Rerr] represents a

hyd t t d
Feprosent s aScRVGERYi3LR8. “BEReE iBirE, or PEBAGE S, BURS FRERSRIEA P cannot
repr esent cagbgnnathyl, - imi d’azoh[ a, phehpyr gttonp2naly be gomdensed
hexyl - i m dazehéoStmepisgﬂaan ing" O4R kol Bej8cent cBRBh Atomd

1- met hyl - benzi m dazol rou I'n the 6-posi tion substltuteglnthe
5-position bf Be hYlﬁBFh?F°HP PPﬂPFGB‘FoF@t khe §ra&em Bf & f1uorine or

chlorine at OﬁyQﬁ':o'lﬁ.dtlh% arppipreh:qam\é #iRgt Aty be rebléRedobyd a

1-n- butyl - ben2|g1da ol - 2- group in the 6-position, and where (v)
Rlerr] repreS&itsTY h?ﬂff’b‘ en atom R[err] represents an n- butyl group
and R err] represents a carboxy group, then Rl err] cannot represent a

1-met hyl - benzim;daaalzod 1¥inediond §Hub" opltd cfial ey Euddtithildd Hyethd N the

5-
alkyl, phenylalkyl, tetramethylene, pentamethylene or
hexamethylene group,

a pyridazin-3-one or dihydro-pyridazin-3-one group which
may be substituted in the 2-position by an optionally

phenyl substituted alkyl group and additionally, in the
carbon skeleton, by 1 or 2 alkyl groups,

an. R,~NR,~CO-NRs;~ group

(wherein

R; represents a hydrogen atom or a C;g-alkyl,  Cs,
cycloalkyl or phenylalkyl group,

R, represents a hydrogen atom or a C, g -alkyl, C; .~
alkenyl, phenyl, phenylalkyl or Cg,~cycloalkyl group,

R, represents a hydrogen atom or a C, ,~alkyl group, or

one of the groups R;, R, or R, may also represent a
bicyclohexyl or biphenyl groip, or

R, and R, together with the nitrogen atom between them
represent an unbranched C, ,~alkyleneimino group or a

] l!lmj mlu I"MH ”l,s””!” This is ?hsE re;plzc;m;;;hwt
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position by a brom ne atomor by a nmethoxy group, a
1-n-butyl-5-trifluoronethyl-benzi mdazol -2-yl or 1-

n- hexyl - 5- net hyl - benzi m dazol -2-yl group in the 6- osi tion, wher e
(vi) Rlerr] represents a hydrogen atom SRbetityteishsetsdift seaipmber 1@9 y
n-butyl group and Rlerr] represents a §gakrbQxy or tert. butoxycarbonyl
group, then R err] cannot represent a 1-nethyl benzi m dazol - 2-yl

in the

pyridine ring bound via a carbon atom in which a phenyl group may be

| or

gr oup

oo llin) grouy, BE may represent a pyrrolidine, piperidine or

condensed onto the pyridine ring via 2 adjacent carbon atons and a
nmet hyl ene gRupnddRadengethert hedtesdmma C,g-aykybénei geouop) pi peri dine ring
may be replaced by a carbonyl group; Rlerr] represents a hydrogen atom or
a (err]-alkyl group in which a nethylene group may be replaced by a
sul phur at o¥ &%; WRE¥rrepresentpretBpdHaquinpepdiordakkidiogrdayl ad

- 125a -

R e RPN A0 10809, ey, 1H tetrazolyl, 1-

tri phenyl nethyltetrazolyl, (err](al kdxycarbonyl),
al kanesul phonyl am nocar bonyl, aryl sul phonyl am no- carbonyl or
trifluoronetdpnestiimheepkasentsaaboaytegrauplyl yheupi, NR, uld¥esslsd herw se

speci fi ed,

h_al kanoyl, _al k. | k ' ins 1 to 3 carb
Aom and cAAP R Ryi A e & T S SRMEL W oms)  and the

i soners, isomer mxtures and addition salts thereof. .°

R, represents a hydrogen atom or in the 5-, 6- or 7-
position R, represents a fluorine, chlorine or bromine
atom or a Cy4~alkyl, fluoromethyl, difluoromethyl or
trifluoromethyl group, and

R, represents a 5-membered heteroaromatic ring bound via
a carbon atom or via an imino group and containing an
imino group, an oxygen or sulphur atom or, an imino
group plus an oxygen, sulphur or nitrogen atom, or R,
represents a 6-membered heteroaromatic ring bound via a
carbon atom and containing 1 or 2 nitrogen atoms, whilst
the above mentioned heteroaromatic rings may be
substituted in the carbon skeleton by a C,4 alkyl or by a
phenylalkyl group and an n-propylene or n-butylene group
may be linked to the é6-membered heterocaromatic rings via
two carbon atoms, or a 1,3-butadienyl group may be
linked via two adjacent carbon atoms to both the 5-
membered and 6-membered heteroaromatic rings or an n-
butylene or 1,3-butadienyl group may be linked to said
S-membered and é-membered heteroaromatic rings wvia an
imino group and an adjacent carbon atom and, in an
anellated pyridine ring thus formed, a methine group may
be replaced by a nitrogen atom and a vinylene group in
the 3-, 4-position relative to the nitrogen atom of the
pyridine ring formed may be replaced by a sulphur atom
or in an anellated phenyl ring thus formed, one or two
methine groups may be replaced by N-atoms, whilst

T 13 W rapkoraate sheel
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2. Compounds of general formula | as clained in claiml,

- 126 - (wherein Rlerr] in the 4-position repre&ents a fluorine,

chlorine or bromne atom a ([err]-al kyl group or a cycl oal kyl,

fluoronethyl, difluoronmethyl or trifl uor Guistitutegsioest, - MCBeptER{ﬂtrelr]1998
represents a (ferr]-al koxy group substityggd_.in the 3-, 4- or 5-position by
an i mdazolyl group, or R2 represents a (Jerr]- alkoxy group substituted in
the 2- on pgoa benzi m dazoly

-, or Qr
tetrahydrobeni¢ﬂ+ﬁ%26$£iYgFB%p, V%nm%59+%ﬂ?ﬂofﬁﬁﬁﬁpaﬁﬁ??ﬁﬁﬁlP§ substit ut ed
at the nitrogestaroarbyani€] ings ahky! bgraonosubst etatéliecoacyhegroup is a

(err]-alkang %+r 6R”$kefe€l3r£}(§'Efé¥§fngonﬁh%9?£8¥por brogin

d err]-al kyl surphonyT group a benzenesul pho group, ﬁtﬁaPlnino or
honopht hal i mi oo Jyoan, ath1E|alhoxﬁrbbn@rogyouphenyh,pn@habunamonguoup may

be repl aced bguﬁ%SQ%ﬂﬁbenﬁlgiﬁggaﬁ?ﬂ a kaQﬁb?ﬂSmiﬂga EgHRBhtgékbﬁggo group

may be substit
a|ky|ene|n1noakaEYRéﬁypéxérnaﬁbng¢@nbonﬁbt|e%&vl9mé99§§rbgp¥a +by one or
two al kyl grOaﬂélﬁylaﬁlﬁoééfb@ﬁ?lhYEEﬂ@r@ﬁe@ﬁ?lanﬁlhiheﬂémGEﬁymy wherein a

ety ene o1 opp, PR BeCERLRCod Bloa for BatuL gl oauLpponyl oroup. 2

per fl uori nat ealkplamigobelphbsayit oredidykylamino-sulphonyl group or
may be disubstituted by fluorine or chlorine atoms or by
methyl, methoxy or hydroxy groups, and two methyl
substituents in the 1,2-position relative to each other
may be linked by a methylene or ethylene bridge and an
-NH- group optionally present in an imidazole ring may
be substituted by a C, ¢-alkyl group, by a phenylalkyl
group or by a cycloalkyl group, with the provisos that
where

(i) R, represents a hydrogen atom, R; represents an n-
propyl group and R, represents a carboxy,
tert.butoxycarbonyl, cyano or 1H-tetrazolyl group,
then R, cannot represent a l-methyl-benzimidazol-2-
vl group in the 5- or 6-position, and where ' =

(ii) R, represents a hydrogen atom, R; represents a
methyl, ethyl or n-butyl group and R, represents a
cyano or 1lH-tetrazolyl group, then R, cannot
represent a benzoxazol-2-yl or l-methyl-
benzimidazol-2-yl group in the 6-position, and
where

{(iii) R, represents a hydrogen atom, R, represents an
n-butyl group and R, represents a carboxy or
tert.butoxycarbonyl group, then R, cannot represent
a benzimidazol-2-yl group in the 6-position, and
where

Hllllll HIIH IIIM Hlll H !Ill
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one or two al kyl groups or by a tetranethyl ene or pentanethyl ene group, a
mal eic acid i mdo group optionally nono- or disubstituted by an al kyl or

phenyl group, whilst the - 127 -
substituents nmay be identical or differefubstitate shhedi-nbd Geptgmopt 1098 | vy
substituted by one or two Cferr] al kyl groups, a benzi m dazol -2-yl group

optionally substituted in the 1-positi-omas -Cerr]-al kyl or a cycl oal kyl
group and optionally substituted in the phenyl nucleus by a fluorine atom

or by a met hyhﬁ{ %r&qgﬁﬁ‘aﬁﬁ?@ n sto uﬁtﬁ”te?fegeﬁegtﬁ nap-

m dazo[ 2, 1-b pyridin2 8-tetrahydro-
nmi dazo[ 1, 2- a] pyrlnmpzlygromm aad ok TERIERRNtE & ﬁaszogqy or

|

|

|n1dazo[4 5- b]pyr| 2 éﬁ r i Kle- dﬂ . .
i m dazo[ 1, 2-c] pyri ?négf; nb%{{:oxy&g@%iazgkir P 122 nno represen
|
|
|

a
m dazo[ 1, 2- b] - pyr?dézWﬁt§Y§Tlm+ﬁ?ﬂ%z 4 4550 $%§+% n2§Y§Iérp%r?n 8-yl ,
m dazo[ 4, 5- b] pyr aBéeRy2- Jdnldaﬂb@azst{-lél Byri@im+dlagl ngPeyp im the 6-

bl per i di ne_or byt | HPRECEPRY PouRPEhys BrEAURLEa el 0L B¥ONE L Ee |
the pyridine ring Grposmblau1aubat1CQt©@nlatbhs énﬁoéiﬁ%@hyb%n% group
adj acent to the “LEEEHyinoé E¥if?ﬁbgbﬂ8tﬁ§lp%98ﬁ d|g§ glﬁguagyngeofeplaced

by a carbonyl group a carbon attac g £ g h gally
substituted in thechlpsipe 85oByor ERekhe- 5FR9F1§ 8Bp°Br 2p¥eh™¥enzyl group,
and whi ch may al sogkgupybsti hut ed-batyhebeashandakel eeeplbygraug] énr] - al kyl

group. the 6-position, and where

(v) R, represents a hydrogen atom, R; represents an n-
butyl group and R, represents a carboxy group, then
R, cannot represent a l-methyl-benzimidazol-2-yl
group in the 6-position substituted in the 5-
position by a bromine atom or by a methoxy group, a
1-n-butyl-5-trifluoromethyl-benzimidazol-2-yl or 1-
n-hexyl-5-methyl-benzimidazol-2-yl group in the 6-
position, and where

(vi) R, represents a hydrogen atom, R; represents an
ethyl or n-butyl group and R, represents a caxboxy
or tert.butoxycarbonyl group, then R, cannot
represent a l-methylbenzimidazol-2-yl group in the

6-position,

or R, may represent a pyrrolidine, piperidine or pyridine
ring bound via a carbon atom, in which a phenyl group
may be condensed onto the pyridine ring via 2 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:;

R, represents a hydrogen atom or a C;.s-alkyl group in
which a methylene group may be replaced by a sulphur
atom, or R, may represent a C,..cycloalkyl group; and

?henqthersubcameﬂteheet
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an i mdazolidindi one group optionally substituted by an al kyl, phenylal kyl,
t et ranet hyl ene, pentanet hyl ene or hexanet hyl ene group, a pyridazi n-3-one
or di hydro-pyridazi n-3-one group which n@y be substituted in the 2- p05|t|on
by a nethyl or benzyl group, ubstitute sheet - 14 September 1998  an
Rlerr]-NRlerr]-CONR err]- group (v\,h_erl(asr;l _Rerr] represents a hydrogen
atom a (err]-alkyl group, a cyclohexyl 6r benzyl group, R err]
represents a hydrogen atom a (err]-alkyl group, an allyl, cyclohexyl,
benzyl or phenyl group, Rlerr] represents a hydrogen atomor a

Clerr]-alkyl g %Ebf’ésen& e rda &y &ncS Ogﬁkh@étﬂicblliril,e T4 trogen atom
bet ween themre sen branche f[ Lg ene| proup or a

nor phol i no grSngg PV?tSF Y} Fbg # %xY85¥ EX}
C[err]-alkyIeaekaheunlphonqaaﬁhnbchrbenye$earylauﬁpdbngéaman0ﬁ1or in the
5-, 6- or 7- i [ brom ne
aton1or a C[e P&@I or a F?§§%§§§g%é?%yF&§ﬂ°hg§amﬁgbgnggn&? represents
a ben2|n1dazogr2uph group optionally substituted in the 1l-position by a

Cerr]-alkyl group or by a cycloal kyl group, and optionally substituted in
t he
wherein, unless otherwise specified, each alkanoyl,

alkyl or alkoxy moiety contains 1 to 3 carbon atoms and
each cycloalkyl moiety contains 3 to 7 carbon atoms)

and the isomers, isomer mixtures and addition salts

thereof.
2. Compounds of general formula I as claimed in claim
1,

Iy
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phenyl nucleus by a fluorine atomor by a nethyl or trifluoromethyl group,
or Rlerr] represents an im dazo[ 2, 1-b]thiazol -6-yl,

i m dazo[ 1, 2-a] pyridin-2-yl, 5,6,7,8-tetrahydro- imdazo[1, 2-a rifgégz-yl,
i ni dazo[ 1, 2-a] pyrimdin-2- yl, inidazo[ 4ebstjtyye saeet 23 ¢ September

i m dazo[ 4, 5-c] pyridin-2- yl, inidazo[;,%ig]gyrinidin-2-y|,

I m dazo[ 1, 2-a] pyrazin- 2-yl, imdazo[1l, 2°D]-pyridazin-2-yl, imdazo[4,5-c]-
pyri di n-2-vyl Héfégh8‘y|’ i m dazo[ 4, 5-b] pyrazi n-2-yl,

inidazo[4,5-$Ypyri azin-2-yl or imdazo[4,5-d]- pyridazin-2-yl group, or a
carbon attached pyrrolidine, ' - 129 -

pi peridi ne oRr, B\ ithe&4+powdli t ionrairasdriedya gleoPingy Srlésdaensed onto
the pyridine ring via,2 adjagent carbon atons and a pethylene group

adj acent to Pﬁ@mgpﬁtaﬁPpn é ?73%'%ﬁrﬁ??ﬂprﬁfmﬁi?NQiS% may be repl aced
by a carbonyflgopopethylya ddflodrainethidd orimitatdsdiuprofietiiy 0 Rirous! | y
substituted Lpnsthe 1- position by a Cferr] alkyl group or by a benzyl group
whi ch nmay al S0 be substituted in the carbon skeleton by a (Jerr] alkyl
group, with the proviso that where (i) Rerr] represents a hydrogen

atom Rerr] xﬁé UL S rb“-alkoﬂfro?i‘buﬁr SuRs2A¢uRkar ih e gsents a
carboxy or 1 tetrazol yI[' group, .fhen err] cannot represent a 1-

met hyl - benzi frd9¥oP—POFLEICH,BY A1y pRigazglyd. group, &L FoRePEREeRASE! e

(i ih)I Rlerr] baep;_p-sﬁmw dnslipaibsti it dy ein | thiepzesed s & or sAEt hyl,
ethyl or n-but

Chon Rperr] BRRMSECRoRYoaekens (pida2BIFIC0e Srranvasen < 6R4a n T

t he 6-positignpup, and where (iii) Rerr] represents a hydrogen atom

Rlerr] represents an n- butyl group and Rl err] represents a carboxy
group, then R2 cannot represent a _benzim dazol -2-yl %{oup in the
an acylamino group optionally substituted ‘at the

nitrogen atom by a C,s~alkyl group, wherein the acyl
group is a Cy;—-alkanoyl group, a C,(alkoxycarbonyl)
group, a Cyz—-alkylsulphonyl group or a benzenesulphonyl
group,

a phthalimino or homophthalimino group, wherein a
carbonyl group in a phthalimino group may be replaced by
a methylene group and a methylene in a homophthalimino
group may be substituted by one or two alkyl groups,

a 5-, 6~ or 7-membered alkyleneimino or alkenyleneimino
group, optionally substituted by one or two alkyl groups
or by a tetramethylene or pentamethylene group, wherein
a methylene group may be replaced by a carbonyl or
sulphonyl group,

a glutaric acid imino group wherein the n-propylene
group may be perfluorinated, or may be substituted by
one or two alkyl groups or by a tetramethylene or
pentamethylene group,

a maleic acid imido group optionally mono- or
disubstituted by an alkyl or phenyl group, whilst the

N O R e :ISEPn:gg; sheet
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6- position, and where (iv) Rerr] represents a hydrogen atom R err]
represents an n- propyl group and R4 represents a carboxy group, then
R2 cannot represent a 1-nethyl-benzi m dazol

6- position substituted in the 5- p§§b§ﬂ6ﬁe§ﬁeétfﬂq%gﬁﬁgﬂg?%P?gg

met hyl or trifluoronethyl group orlép the 6-position by a nethyl
group, or a 1-n-butyl-benzimdazol -2-yl group in the 6-position, and

wher e ubﬁfltu nts may be identical aggalffef¥ht Rlerr] represents a
hydr ogen at om err] represents an n- group and R[err]

represents a carboxy group, then Rl err] cannot represent a

1-n-butyl - 5- ahi dhi@iABEERYup optiohellynsdBeitdte¥ld By dne- bexykoScppt hyl -
benzi m dazol - ﬁ ﬁ# rou in the 6-position, and wher e (vi) Rerr]
represents ah gﬁﬁu Bom R err] represents an ethyl or n-butyl
group and R err] represents a carboxy group, then R err] cannot

represent a J- h ﬂngﬁﬁéo Kl H}.'ga'éobg‘gléﬂ‘l%?igu?ubgt Q%t%dlp%' fehan:

Rl err] represen cycl oal group; and
Rlerr] repredcRosikienr b&lx(}xma &Fr &z GYAELapld: grqmeraél unl ess

ot herw se spsgt%x&du%@bn@kk&&%h 1?}' kb ghealyhowcmu@t bycant ains 1 to 3
car bon atons nd each cloa Eﬁ Eﬁ% contalns %grbon at ons) and
the isomers, gBﬁéPenP Br 8F R¥q2BEFRYLnOtartd 9H8F83Pt Yl group,

or R, represents an imidazo[2,1-b]thiazol-6-y1,
imidazo[l1,2-alpyridin-2-yl, 5,6,7,8-tetrahydro-
imidazo[1,2-a]lpyridin~-2-yl, imidazo[1l,2-alpyrimidin-2-
vl, imidazo[4,5-b]}pyridin-2-yl, imidazo[4,5-c]pyridin-2-
yl, imidazo[l1,2-c]pyrimidin-2-yl, imidazo[l,2-alpyrazin-
2-yl, imidazo([1,2-b]-pyridazin-2-yl,
imidazof4,5~c]pyridin~-2-yl, purin-8-yl,
imidazo[4,5-b]pyrazin~2-yl, imidazo[4,5-c]pyridazin-2-yl
or imidazo([4,5-d]pyridazin-2~yl group, or a carbon
attached pyrrolidine, piperidine or pyridine ring in
which a phenyl group may be condensed onto the pyridine
ring via two adjacent carbon atoﬁs and a methylene group
adjacent to the N-atom in a pyrrolidine or piperidine
ring may be replaced by a carbonyl group,

a carbon attached imidazolyl group optionally
substituted in the 1-position by a C,;-alkyl group or by
a benzyl group, and which may also be substituted in the
carbon skeleton by a C,;-alkyl group,

an imidazolidindione group optionally substituted by an
alkyl, phenylalkyl, tetramethylene, pentamethylene or
hexamethylene group,

a pyridazin-3-one or dihydro-pyridazin-3-one group which

may be substituted in the 2-position by a methyl or

benzyl group,
. This iz the replacement sheei
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3. Conpounds of fornmula | as clained in claim1, (wherein Rierr] in
the 4-position represents a chlorine atom or a (Jerr]-alkyl or a
trifluoronethyl group, and Rlerr] represents a CJerr]-al koxy gro
substituted in the 3-, 4- or 5-positionSbbsﬁmnéﬁhaﬁtoﬂﬂ1S@PV%RPeQﬂégéerr]
represents a (ferr]-al koxy group substifzged in the 2-, 3-
position by a benzi m dazolyl or tetrahydrobenzi m dazolyl

- 130 - gr camp, R,~NR<EL®NR,~( girleapoy! ) am no or

N- benzenesul phonyl - net hyl am no group, a phthalimno or honophthalim no
group, wherein a carbonyl group in a phthalimno group may be repl aced by a
met hyl ene gr Gwipereim 5-, 6- or 7-nenbered al kyl enei m no group wherein a

nmet hyl ene group is replaced by a carbonyl or sul phonyl group, a glutaric
acid i mno group wherein the n-propyl ene group nay be substituted by one or
two al kyl grupepFesents sehydroden atemr Hpchisanekyiy| gReunr odp, a maleic
acid imdo g& pbggkﬁpngilyé D-gPbudl substituted by an al kyl or phenyl
group, whilstf?he su stitueﬁ?%ynﬁg begfdentical or different,

, 4- or b-

Rs represents a hydrogen atom, a C;4~alkyl group, an
allyl, cyclohexyl, benzyl or phenyl group,

R; represents a hydrogen atom or a C,;-alkyl group or

R, and R, together with the nitrogen atom between then

represent an unbranched C,s~alkyleneimino group or a
morpholino group or

R; and Ry together represent a C,;~alkylene group);

or R, represents a hydrogen atom or in the 5~-, 6- or 7-
position R, represents a fluorine, chlorine or bromine
atom or a C4—-alkyl or a trifluoromethyl group, and

R, represents a bénzimidazol-z-yl group optionally
substituted in the i1-position by a C,4~alkyl group or by
a cycloalkyl group, and optionally substituted in the
phenyl nucleus by a fluorine atom or by a methyl or
trifluoromethyl group,

or R, represents an imidazo[2,1-b]thiazol-6-yl,
imidazo({1,2-a}pyridin-2~-yl, 5,6,7,8~tetrahydro-
imidazo(1,2-alpyridin-2~yl, imidazo{1,2-alpyrimidin-2-
yl, imidazo{4,5-b]pyridin-2-yl, imidazo{4,5-c]pyridin-2-
yl, imidazo{1l,2~c]pyrimidin-2-yl, imidazo{1,2-a}pyrazin-
2-yl, imidazo{1l,2~b]}-pyridazin-2-yl, imidazo[4,5-c]-
pyridin-2-yl, purin-8-yl, imidazo[4,5-b]pyrazin-2-yl,
imidazo(4,5-c]lpyridazin-2-yl or imidazo[4,5-d)-
pyridazin-2-yl group, or a carbon attached pyrrolidine,

g e the replecament shae
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a benzi m dazol -2-yl group optionally substituted in the 1-position by a
Cerr]-alkyl group or by a cycloal kyl group, and optionally substituted in
t he phenyl nucleus by a fluorine atomor by a nmethyl or trifluoronethyl
group, or Rlerr] represents an ini dazo[Substifitensheas - B4y8qptember 1998
m dazo[ 1, 2-a] pyri di n-2-yl, 5 6,7, 8-tetrmdydro- imdazo[ 1, 2-a] pyridin-2-yl,
m dazo[ 1, 2- a] pyri m di n- 2- |n1dazo[4 5-b] pyridin-2-yl,

i
i
TS el el SRR oo
i m dazo[ 4, 5-¢ ?y??ﬂ@ﬂn§e§IOnEQrFhe8P¥r1dln¢d§2§94V53b]pyra2|n 2-yl,

i

m dazo[ 4, 5- c3 pyaj daghp- aai‘boﬁratBi‘nQaéﬁh4a5mélzﬁyléﬂézgﬂoﬁpyh aeuat or a
carbon attached gérrolldlne pi peri i.ne rin ch a phenyl

group may be t8nkBAs¥a2bRAROIRNR B¥FFB£ﬁQ1ne br' PlPerldlge Fing may b
- 131 - ringrephated bgjaceatboaybogretppsosnd eagbbhyhenacpedup adj acent

to the Natonmdgzaygt 0808t BhRET L IL0BSLL PG 4BV Reclgph aced by a

carbonyl group azo group substituted
in the 1-posipPPahtbon E[ereiaaaklyvl gwppomrblyyaabb@zzyylggmppmmhhrmy

al so be substghpt Sﬂsbnbéhéuﬁéﬁbeﬂtélieiﬁt eﬂeb}éaéb%egklaléEEW b¢' QU a
pyridazin-3-0 Zi n- 3- pne grou may be subskltuted

I d
in the 2- p03|?fbﬁib9r8 HetﬂggﬁoFﬁﬁeﬁf9V1§Po pat W&ﬁre
Rlerr]-NRlerr]-CONR err]- group (wherein Rlerr] represents a hydrogen

atomor a ( er(Jr_l ) aiil(yll'epfé/scenq:hexg Ih érogeer}%yétgrﬁp UIP;’ represents an n-
' propyl group and R, represents a carboxy or 1H-
tetrazolyl group, then R, cannot represent a 1-
methyl-benzimidazol-2-yl group in the 5- or 6-
position, and where

(ii) R, represents a hydrogen atom, R, represents a
methyl, ethyl or n-butyl group and R, represents a
1lH-tetrazolyl group, then R, cannot represent a 1-
methyl-benzimidazol-2-yl group in the 6-position,
and where

(iii) R, represents a hydrogen atom, R; represents.an n-
butyl group and R, represents a carboxy group, then
R, cannot represent a benzimidazol-2-yl group in the
6-position, and where

(iv) R, represents a hydrogen atom, R; represents an n-
propyl group and R, represents a carboxy group, then
R, cannot represent a l-methyl-benzimidazol-2-yl
group in the 6-position substituted in the 5-
position by a fluorine atom, by a methyl or
trifluoromethyl group or in the é6-position by a
methyl group, or a l-n-butyl-benzimidazol-2-yl
group in the 6-position, and where

L O L - This is the roplacemant sheet
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Rlerr] represents a hydrogen atom a (err]-alkyl group or an allyl,

cycl ohexyl, benzyl or phenyl group, R[err] represents a hydrogen atom or
a Cerr]- aIkyI group ‘or Rlerr] and Rl err] together with the nitrogen atom
bet ween t hem represent an unbranched (] erfyhsiitkia shestyi hé Serfaphker

nor phol i no group or Rlerr] and Rl err]i129gether represent a

Cerr]- aIkerne group); or Rerr] represents a hydrogen atomor in the

5-, 6- it on,.
trlfluororret h39§gr§b %@é&in{f ?Jff ese &ﬁ] 1%"enzrmcf%lml fyl ‘group
optionally substrtb@é&llﬂrpﬁe §n§o§+txepregearﬁqau¢§rb9¥ylggeenp bheny

- 132 - a cycloal |c9ﬁﬁ8@ éEEﬂ@ﬂ@JiyhfhﬁﬁilIyl@ﬂlfﬂuéﬁém@BEQYL

nucl eus by a fluor| ne atq é a nethi og Iuoroge&hyl gr oup, or
Rlerr] represents X% ~Blt AFaoh- methy

I m dazo[ 1, 2- a]pyrlﬁe&zamﬁﬁazﬁlﬁzlyﬁ gebﬁphydreherspgagqtiga;ak@urrdrn-2-y|,
I mdazo[ 1, 2-a] pyrim,din-2- yl, imdazo[4, 5-b]pyridin-2-yl,

i m dazol[ 4, 5- c]pyr|&' 5. yl, imdazo[1l, 2-c]pyrimdin-2-yl,

i m dazo[ 1, 2- a] pyrazin- 2-yl, imdazo[1, 2- b] pyrrdazrn 2- yI I m dazo[ 4, 5-c] -

pyridin-2-yl, Qﬁr'@.8r¥breé8ﬁ@§29[ﬁyéiék A&bh; Ry represents an
I m dazol 4, 5- c]pyrrdazrn- -yl I mdazo] 4, 5 d¥1 yridazin- 2-yl group, or a
carbon attached py@t&vildioFe! ‘EP5¥P|HFﬁéPoPn§y FPRTEFAREF N2 WRREROKY pheny |

group may be condeggemipgnithebh®, pyamibterépi@sanht & W-agdthgEBéngar bon
imidazol-2-yl group in the 6-position;

R; represents a C,-alkyl group or a C;g-cycloalkyl
group; and

R, represents a carboxy or 1lH-tetrazolyl group;
wherein, unless otherwise specified, each alkanoyl,
alkyl or alkoxy moiety contains 1 to 3 carbon atoms and

each cycloalkyl moiety contains 3 to 7 carbon atoms)

and the isomers, isomer mixtures and addition salts
thereof. %

3. Compounds of formula I as claimed in claim 1,
(wherein

R, in the 4-position represents a chlorine atom, or a
C;.;3-alkyl or a trifluoromethyl group, and

R, represents a C,s-alkoxy group substituted in the 3-,
4- or S-position by an imidazolyl group, or R, represents
a C,s-alkoxy group substituted in the 2-, 3-, 4- or 5-
position by a benzimidazolyl or tetrahydrobenzimidazolyl

AR AR O T e replscement s
* c L L] S *

Gate: g QVSEP @9&



atons and a net hyl ene group adjacent to the NNatomin a pyrrolidine or
pi peridine ring may be replaced by a carbonyl group, or an im dazol -4-yl

group substituted in the 1-position by err | Kyl nzyl
group which may al so be substituted in t s&'é‘r'{?o%"%%e'l g%%%ﬁ%]ggé[@rr

al kyl group, with the proviso that wheret30(+) R err] represents a
hydrogen atom R err] represents an n- propyl group and R err]
represents a gwe@pxy or 1H tetrazolyl group, then R err] cannot
represent a 1- met hyl - benzi m dazol - 2-yl group in the 5- or 6-
position, and mhere (|| Rlerr] represents a hydrogen atom_. R err]
represents a @ Reiancy 13 amino, orn Nphepz epesid PRanYRArsiethylanididnt s a
1H-tetrazol ylg g@@yF then Rlerr] cannot represent a 1-

met hyl - benzi m dazol - 2-yl group in the 6-position, and where

- 132a - (iii) Rerr] represents a hydrogen atom R err] represents an n-
butyl group aadpﬁmhakﬁmeaenbs honaphthyl imbne, grbep, wherB2ncannot

represent a bedzbBhdazglofeYindhotRchiy thtno orofioPsl! bareBddcUACLY

(iv) Rerr] represents”a rogen atom S an ropyl
group and R4 @éﬁ?ﬁbﬂh9§3a9€9ﬂ50xy group, then Rl err] cannot represent
a 1-net hyl - benzi m dazol - 2-yl group in the 6-position substituted in

t he 5- position by a_fluorine. at by a npethyl or .

et Puor omet 191 55r ofp OF 7rmeRbegeacatkyitsfniRo brofb, iheraing, or a

1- n- butyl - bermethydenk- grphip is rgpbdapednbyha 6apbenyilonr sndphoayd (V)
Rlerr] represgpbgpa hydrogen atom R[err] represents an n- butyl group
and R[err] gres Bits a carboxy group, then Rl err] cannot represent a
1-n-buty|-5 trifluoromethyl - benzi m dazol - 2-yl or 1-n-hexyl-5-nethyl -

benzi m dazol - 2- yhu8aP4E BBiENEmEnBOgLbLEWhaPEin the n-propylene
group may be substituted by one or two alkyl groups or
by a tetramethylene or pentamethylene group,

a maleic acid imido group optionally mono~ or
disubstituted by an alkyl or phenyl group, whilst the
substituents may be identical or different,

a benzimidazol-2-yl group optionally substituted in the
i-position by a C;4~alkyl group or by a cycloalkyl group,
and optionally substituted in the phenyl nucleus by a
fluorine atom or by a methyl or trifluoromethyl group,

or R, represents an imidazo{2,1-b]Jthiazol-6-yl1,
imidazo({1,2-a)pyridin-2-yl, 5,6,7,8~tetrahydro-
imidazof{1,2-a]pyridin-2~-yl, imidazo{l,2-a}pyrimidin-2-
vyl, imidazo(4,5-b]pyridin-2-yl, imidazo{4,5-c}pyridin-2-
vl, imidazo(l,2-c]pyrimidin-2-yl, imidazo[l,2-a}pyrazin-
2-yl, imidazo(1,2-b]-pyridazin-2-yl,
imidazo(4,5~-clpyridin-2-yl, purin-s-yl,
imidazo{4,5-b]lpyrazin-2-yl, imidazo(4,5-c]lpyridazin-2-yl
or imidazo(4,5-dlpyridazin-2-yl group, or a carbon
attached pyrrolidine, piperidine or pyridine ring in
which a phenyl group may be condensed onto the pyridine.

Thiy is the rplacemen shee
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wher e (vi) Rerr] represents a hydrogen atom Rerr] represents an

ethyl or n-butyl group and Rlerr] represents a carboxy group, then
Rl err] cannot represent a 1-nmethyl benz- gﬁ(}\? hBgihe
6- posi tion; Rlerr] represents a C[err]S ubs Ethe 38 124%'3 erﬁ? ‘ cycI oal kyl

group; and Rlerr] represents a carQ_ox_.y:1 1H-tetrazo| yI group; wher ei n,
unl ess otherw se specified, each al kano al kyl or al koxy noi ety contains

1to 3 car boﬁlﬁé%aaﬂﬂoea&fhédﬁi O@Ai%n f@t@ﬁ\é{ aﬁat al ﬂétﬁf,uenz g2oapn
at ons) and i sonmer m xtures and i éthlon )

- 133 - thet °en 4o t’@f)n‘ﬁo%%i‘% H 3 PYEFet ecPhi HéBeFﬁd&Pﬁu m 1,
(wherein I}:bng]map béerépfp@eedlw A e EBPenyYs groeqporine atomor a met hyl
group, and Rlerr] represents a (Jerr]-al koxy group substituted in the 3-,
4- or 5-position by an imdazolyl group, or Rlerr] represents a

d err] - al kox9xr gRpepnasantsyeed imidaze 124~y grbuprsupspidutednimy a

benzi m dazol yhe 0f 8L ROYAT BYERZET d3%PNY hrPu@'Rr by a benzyl group
which may also be substituted in the carbon skeleton by
a C,; alkyl group,

a pyridazin-3-one or dihydro-pyridazin-3-one group which
may be substituted in the 2~position by a methyl or
benzyl group,

an R;-~NR;~CO-~NRs;~ group
(wherein

R; represents a hydrogen atom or a C,4~alkyl, cyclohexyl
or benzyl group,

Rs represents a hydrogen atom, a C;4~alkyl group or an
allyl, cyclohexyl, benzyl or phenyl group,

R, represents a hydrogen atom or a Ci_3-alkyl group or

Rs and R, together with the nitrogen atom between them

represent an unbranched C,,-alkyleneimino group or a
morpholino group or

R; and R, together represent a C,;-alkylene group);

or R, represents a hydrogen atom or in the 5-, 6- or 7-
position R, represents a C 4 ~alkyl group or a
trifluoromethyl group, and

R, represents a benzimidazol-2-yl group optionally
substituted in the 1l-position by a C,,~alkyl group or by

This is the replacement sheet
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a (Cerr](al kanoyl)am no group or N-benzenesul phonyl - nethyl am no group, a
pht hal i m no or honopht hali m no group, wherein a carbonyl group in a
phthalimno group nmay be replaced by a methyl ene group, a 5-, 6-

7-menber ed al kyl enei mi no group, wherein §ub§tltqﬁleeﬁi‘@egrolﬂoSesterepelad@&%y a
car bonyl or sul phonyl group, a maleic acid imdo group optionally nono-
or.di substituted by an al kyl or phenyTJQFbuﬁl whi | st the substituents may
be identical or different, a benzi m dazol -2-yl group optionally

sugst!tuteg ;ncybéoélkgiigkoufbﬁnd Gbe&bPaal&ybubéndpu&Ed Qplt@ﬂ?lly
substitute n u rine_a Lr
represents ahﬂF%?EaggF?¥§?aF§ 3 %&B&r@ gngu§F bY"s me%%y%[%r
5,6,7,8-tetran?diuornmsabwﬂlgzoapvpyr|d|n 2-yl,

i m dazo(1, 2-a] pyri mdin-2-yl or inidazo[z,l b] t hi azol - 6-

- 134 - 'yl group an i m dazol ﬂﬁ% gﬁ substituted in the 1-position
by a Clerr] 8Fk{e ¥RREPSENtS ¥ imke33R B2 ohePLFhRFQUT ©=¥Yr i dazi n- 3- one

group which mmydbeoqubataqpyeddun-uhglz quln|gntbxrahya&byl or benzyl

group, or QQELO%EEQQ B%%l ygr%qenlml g&%%l Q yrrmfgln—z-
yl, imidazo[4,5-blpyridin-2-yl, imidazo({4,5-clpyridin-2-
yl, imidazo(1,2-clpyrimidin-2-yl, imidazo[l,2-alpyrazin-
2-yl, imidazo[1,2-b]-pyridazin-2-yl, imidazo[4,5-c]-
pyridin-2-yl, purin-8-yl, imidazo[4,5-blpyrazin-2-yl,
imidazo(4,5-clpyridazin-2-yl or imidazo([4,5-dlpyridazin-
2-yl group, or a carbon attached pyrrolidine, piperidine
or pyridine ring in which a phenyl group may be
condensed onto 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 imidazol-4-yl group substituted in
the l-position by a C;.; alkyl group or by a benzyl group
which may also be substituted in the.carbon skeleton by
a C;.. alkyl group, with the provisc that where

(i) R, represents a hydrogen atom, R; represents an n-
propyl group and R, represents a carboxy or 1H-
tetrazolyl group, then R, cannot represent a 1-
methyl-benzimidazol-2-yl group in the S- or 6-
position, and where

(ii) R, represents a hydrogen atom, R, represents a
methyl, ethyl or n-butyl group and R, represents a
l1H-tetrazolyl group, then R, cannot represent a 1-
methyl-benzimidazol-2-yl group in the 6-position,
and where

R O O

This is the replacement shaet
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position R err] represents a nethyl group, and Rlerr] represents a
benzi m dazol - 2-yl group optionally substituted in the 1-position by a
Cerr]-alkyl group, and optionally substituted in the phenyl nucleus by a
fluorine atom or Rlerr] represents anSubstiite[shedt a]l#ly Bedtambery 1 9§Boup,
or an imdazol-4-yl group substituted in the 1-position by a (Jerr] al kyl
group, with the proviso that where 7 i1)323R[ err] represents a hydrogen
atom R[err] represents an n- propyl group and Rlerr] represents a
carboxy or 1Hiii) R, eepzEekeptsgaotydrbhen REtew,| R¢arsmteseptesantna 1-

met hyl - benzi m dazql :.2-vyl ' h - Qr._6- Lt an ere
(i) Rerr] repreg%%t&fag%/%j(%%&; l{af‘t %ﬁ?rﬁgeefl?‘]s raegfﬂe:ggn Sbg-@mp, %rrrle yl,
ethyl or n-butyl drogpnact Reprepenspeebenzdimidazol -2Hyilegiraupl in gheup,
then Rlerr] cannotgISfuaSRIH, arld where Methyl -benzim dazol -2-yl group in
thée 6-position, and where (t11) Rerr] represents a hydrogen atom
Rl err] represents an n- butyl group and Rl err] represents a carboxy

group, then (iv) B erepregents aEPyEsOGend aton;i K, dogPtegeyts J4RUR-I N t he
6- position, and where

- 135 - IV
Rlerr] represents 2% TRIPRIN T PP CPERFEs BnfFRTRRXY. group’plté‘ﬁﬂ)
group and R err] rRpresacts rapeaskeaty aglomethyliebenziniBaeod}l-2egdinot
represent a 1-net 5 Z1 nd | EEVAR O d dy = ition
substituted in threy ?l.pﬁ_% r%okg%izét)i%n %%/l%nf?%%érl ne ﬂaﬁrﬁ%a%d@%ere (v)
Rlerr] represents RPFifAYHY A oFAUIFERe |2 d3e Juelihyl orethyl or
n-butyl group and ¢¥EfIjorSiESFNtSrauls a5P0XY the 6-position by a

methyl group, or a l-n-butyl-benzimidazol-2-yl
group in the é-position, and where

(v) R, represents a hydrogen atom, R; represents an n-
butyl group and R, represents a carboxy group, then
R, cannot represent a l-n-butyl-S-trifluoromethyl-
benzimidazol-2-yl or 1-n-hexyl-5-methyl-
benzimidazol-2-yl group in the 6-position, and
where

(vi) R, represents a hydrogen atom, R; represents an
ethyl or n-butyl group and R, represents a carboxy
group, then R, cannot represent a l-methylbenz-
imidazol-2-yl group in the '6—position;

R; represents a C,.s-alkyl group or a C;.s-cycloalkyl
group; and

R, represents a carboxy or 1lH-tetrazolyl group;

wherein, unless otherwise specified, each alkanoyl,
alkyl or alkoxy moiety contains 1 to 3 carbon atoms and
each cycloalkyl moiety contains 3 to 7 carbon atoms)

and the isomers, isomer mixtures and addition salts

Tii 5 e rapkgoamedt sheet
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group, then R err] cannot represent a 1-nethyl benz- I m dazol - 2-yl
group in the 6-position; Rlerr] represents a (Jerr]-alkyl group or a

C err]-cycl oal kyl group; and R4 repregepts a carbox yl
group;  wherein, unless otherwise spec%PBéH?ngé%ﬁegrééﬁ%ﬁ%?géﬁé;?égg

al koxy noiety contains 1 to 3 carbon ato#83and each cycl oal kyl noiety
contains 3 to 7 carbon atons) and the isoners, isoner mxtures and
additi on sal t $herePrdorf . 5. Conpounds of fornmula | as clainmed in claim
1, (wherein Rlerr] in the 4-position represents a chlorine atomor a
met hyl group, ,and . .- . SRl err]
represents a 6énzi nqog'gf(‘)lln-df- ﬁf gfrogll}‘p‘)‘lgptli 8fa lfluénl?gstll"t l]ft?igd'n} r?"t he
1l-position by a (Jerr]-al kyl group and optionally substituted in the phenyl
nucl eus by a fluehidig, atom or R2 represents an

I mdazo[ 1, 2-a] pyridin-2-yl, 5,6,7, 8- .
tetrahydro-i mdazo[ 1, 2-a]-pyridin-2-yl, imdazo[1,2-a]- pyrimdin-2-yl or
i m dazo[ 2, 1- bj§, hinzthe64¥bogitipn B8Pres&hesrd clporsest atemCher a] - al Kyl

group or a q%%gh-yc]_ygglr%qllplsylal% oup, and

R, represents a C;s-alkoxy group substituted in the 3-,

4- or S5-position by an imidazolyl group, or R, represents
a C,s~alkoxy group substituted in the 2-, 3-, 4- or 5-
position by a benzimidazolyl or tetrahydrobenzimidazolyl
group,

a C,s(alkanoyl)amino group or N~benzenesulphonyl-
methylamino group,

a phthalimino or homophthalimino group, wherein a
carbonyl group in a phthalimino group may be replaced by
a methylene group,

a 5-, 6- or 7-membered alkyleneimino group, wherein a
nethylene group is replaced by a carbonyl or sulphonyl
group,

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

a bénzimidazol-z—yl group optionally substituted in the
l1-position by a C;;~alkyl group and optionally
substituted in the phenyl nucleus by a fluorine atom,

or R, represents an imidazo{1l,2-a]-pyridin-2-yl group,
5,6,7,8-tetrahydro-imidazo[1,2-a]-pyridin-2-yl,
imidazo(1,2-alpyrimidin-2-yl or imidazo({2,1-b]thiazol-6~

I -
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Rlerr] represents a carboxy or 1Htetrazolyl group) and the isomers,
I soner m xtures and addition salts thereof. 6. A conpound as clainmed in
claim 1l being: 4" -[[2-n-propyl -4-net hyl - 6-(1- met hyl benzi m dazol - 2-yl) -
benzi mi dazol - 1-yl ] - met hyl ] - bi phenyl - 2- car$uwisstitute abeek - 1443eptember 1998
-[[2-n-propy|-4-nethy|-6-(1-nethy|benziniﬁ@zol-Z-yl)-
benzinidazol 1- yI] nethyl] 2-(1Htetrazol -5-yl)- biphenyl;

[[2-n- prop§£ - met hyl - 6- ( 1- oxo-i soi ndol i n-2-yl) -
ben2|n1dazol yEFoHBr hyl ] - 2- (1H-tetrazol -5-yl ) - bi phenyl ;

-[ [ 2- n- propyl - 4- met hyl - 6- (but anesul tam 1-yl) -

benzinidazol yk I ( t ab- - :hi Ny, s
-[[2-n- but y%n L‘%‘ig‘ékglxn%t i’1| ;Tg{e‘ﬁcégéugél?‘f‘nuﬁ%) 1ff BAEM L position by
nethylben2|nlda@nb alkyl- gn@hyl]-biphenyl-2-carboxy|ic aci d;

- 137 - -[[2-n-butyl -6-(isopropyl carbonyl am no) - 4- met hyl -
ben2|n1dazol 1-yl]-nmethyl]-bi phenyl_-2-carboxylic acid;

4' -[[ 2- n- but y®- Hyﬁé@ﬁ?PnG (ﬁBFpHSI9hB¥§FBoH¥FéﬁFﬁ6?' -one group which

benzi m dazol - hayl bensubgklithtplenyl tRecarpoxytionabiyda methyl or
benzyl group; or

R, represents a hydrogen atom or in the S-, 6- or 7-
position R, represents a methyl group, and -

R, represents a benzimidazol-2-yl group optionally
substituted in the l-position by a C, ;-alkyl group, and
optionally substituted in the phenyl nucleus by a
fluorine atom,

or R, represents an imidazo[1l,2-alpyridin-2-yl group, or
an imidazol-4-yl group substituted in the l-position by
a C;.; alkyl group, with the provisc that where

(i) R; represents a hydrogen atom, R; represents an n-
propyl group and R, represents a carboxy or 1H-
tetrazoiyl group, then R, cannot represent a 1-
methyl-benzimidazol-2-yl group in the 5- or 6-
position, and where

(ii) R, represents a hydrogen atom, R; represents a
methyl, ethyl or n-butyl group and R, represents a
1H-tetrazolyl group, then R, cannot represent a 1-
methyl-benzimidazol-2-yl group in the 6-positicn,
and where

(iii) R; represents a hydrogen atom, R; represents an n-
butyl group and R, represents a carboxy group, then
R, cannot represent a benzimidazol-2-yl group in the
6-position, and where

* c L M s *
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-[[2-n-butyl -6-(cycl ohexyl am nocar bonyl am no) - 4-
nethyl-benzinidazol-l-yl]-nethyl]-biphenyl-2-carboxy|ic aci d; 4
-[[2-cycl opropyl - 4- net hyl - 6- ( 1- met hyl benzi m dazol -
yI) benzi m dazol - 1-yl ] - met hyl ] - bi phenyl - ZSubsbnngwheeaGHd;Sepunnber1998

-[[ 2- n-propyl - 4- et hyl - 6- (1- et hyl - 5-f | _uar o-
ben2|n1dazol 2- yI) benzi m dazol - 1-yl ] - neﬁﬁ?l] bi phenyl - 2-carboxylic acid,;
-[ [ 2-n-propyl - 4-net hyl - 6- (i m dazo[ 1, 2- a] pyri m di n- 2-
yI) benzi mi daZdv)1R4l Fepeebghts2a(iydtregenzakom; yR) -réppbsayts ansdh-
[[2-n- propyl 4- et ( ra
| :P@ é?l r%ughépﬁsga ?%ﬂ%gsF ts icFfboxy group, then
b

m dazo[ 1, 2-a] pyri
|phenyl 2. carboxyﬁhccéépe represent a 1- met yl-benzimidazol-2-yl

-[[2-n-propyl - 4- rgdduy -i6r kthed 68pbstitibaeiidtituted in the 5-

|n1dazo 1, 2-a r|d|n ben2| dazol - 1-vyl net hyl
2- (1H-t Eat razo} Py ?Eﬁﬁ uor%.ne at%n!, and ¥nrh]ere

-[[ 2- n-propyl - 4 chloro 6- (1- nethylben2|n1dazol 2-yl)-

benzinidazol Xl]rﬁekg¥§% %néékgt %égﬁgg?tﬁ¥é§0| %Qg%?gesents an

-[ [ 2- n- propyl I'm da
ben2|n1dazol 1- yl]fﬁﬁﬂﬁyPF Bi-PHEN growdy leawdy Ricreprdsents a carboxy

- 138 - 4 -[[2 et @ch‘b ”%l&hl %éQHﬁéEen?E%Eé?éﬁtyE) L mefhylbenz-

benzi m dazol - 1-yl ] -, J}’ tetrazol
imidaz group in the p051t10n,

R; represents a C;_s-alkyl group or a C;_g-cycloalkyl
group; and

R, represents a carboxy or 1H-tetrazolyl group;
wherein, unless otherwise specified, each alkanoyl,

alkyl or alkoxy moiety contains 1 to 3 carbon atoms and
each cycloalkyl moiety contains 3 to 7 carbon atoms)

AT and the isomers, isomer mixtures and addition salts
thereof.
5. Compounds of formula I as claimed in claim 1,
(wherein

R; in the 4-position represents a chlorine atom or a
methyl group, and

oy
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-[[ 2- n-butyl - 4- net hyl - 6- ( 1- net hyl benzi m dazol - 2-yl) -
benzi m dazol - 1-yl]-nethyl]-2-(1Htetrazol -5-yl)- biphenyl;
-[[2-n-propy| 6- (i m dazo[ 1, 2-a] pyridin-2-yl)-
benzi m dazol - 1-yl ] -met hyl ] - 2- (1H-t et r azol Shbstitute BhedeNYl; Septémber 1998
-[[2-n-propyl -4-net hyl -6- (i m dazo[ 1, 2- a] érldln 2-yl)-
benzi m dazol - 1-yl ] - met hyl ] - bi phenyl - 2-Ca xyllc aci d;
-[ [ 2-n-propyl - 4- et hyl - 6- (i m dazo[ 1, 2- a] pyri di n- 2- yI)
benzi m dazol - R:ykrépreseantk- a- béhkividazol -2- yl)grbuphaﬁyionally

bengFﬁ1Saggfp%ﬁyl?£$%gq§q- nét%%Hﬁng%é%&ngQ aiokbﬂ %é%yﬂ group and

- [ [ 2- n- pr opPPEARAIH tifitied i theopdenyl nucleus by a

ben2|n1dazol Zxﬂdkﬂmana@&@aégl 1-yl]-nethyl]-bi phenyl - 2-carboxylic acid
and 4'-[[2-ethy|-4-nethy|-6-(5,6,7,8-tetrahydro-inidazo[1,2-

a] pyridin-2-yl)-benzi m dazol - 1-yl | - met hyl ] - bi phenyl - 2- car boxyl i c aci d;

or an isoner, Rhsnepresentsranoimﬂddzé[ppzs@jpygbaiﬁoi -yl, s, gchgnpound as
clalned inclg

-[[2-n- propyle%ng’%ﬁq ipipzolls oradapyiiddisR-y1y) jmidazo(1,2-a] -

ben2|n1dazol Pyyipidinhg-ylbioghdmikdazodar, heb)thiazold 5 -yl group, and

R; represents a C;s-alkyl group or a C;;-cycloalkyl
group, and

R, represents a carboxy or 1H-tetrazolyl group)

and the isomers, isomer mixtures and addition salts
thereof.

6. A compound as claimed in claim 1 being:

4'-[[2—n-propyl-4—methyl-6-(l-methylbenzimidazol—z-yl)-
benzimidazol-1-yl] -methyl] -biphenyl-2-carboxylic acid;

4'-[[2-n-propyl-4-methyl-6-(1-methylbenzimidazol-2-yl) -
benzimidazol-1-yl] -methyl] -2- (1H-tetrazol-5-y1) -
biphenyl;

4‘-[[2-n-propyl—4-methyl-6-(1-oxo-isoindolin-2-yl)-
benzimidazol-1-yl] -methyl] -2- (1H-tetrazol-5-yl) -
biphenyl;

- [[2-n-propyl-4-methyl-6- (butanesultam-1-yl) -
benzimidazol-1-yl] -methyl] -2~ (1H-tetrazol-5-yl) -
biphenyl;

4'-([2-n-butyl-6-(2,3-dimethylmaleic acid imino) -4-
methylbenzimidazol-1-yl] -methyl] -biphenyl-2- carboxyllc
acid;

This is the replacement sheat
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139 -

-[[2-ethy|-4-nethy|-6-(5,6,7,8-tetrahydro-inidazo[l,z-

a] pyridin-2-yl)-benzi m dazol -1-yl ] - met hyl ] - bi phenyl - 2- car boxyl i ¢ aci d;

or

an i somer,

i somer mixture or addition salt thereof 8. A

phar maceut i cal conposi tion containing a cSupstitutechetdr M4l Septertiss 1098 t O
any one of clainms 1 to 7 or a physiol ogi ce83ty-acceptable addition salt
thereof together with one or nore inert carriers or diluents. 9. A

D oGese o PPt B0 A SPTBON e p Al Mo P1E BlelL ™ 1

said process c

st eps a) cycl

conpound of fdbamtamidagelf} yl] -metliyhbreiph@iyk+3- Qﬂkb¢¥£¢1¢ acddas
defined in any one of clains 1 to-7, one of the groups X err] or Y[err

represents a grouE of formua I
X[err] or Y[ er}]-t&

and the other

presenesl 2t Q‘T‘%'EH)Y%T ¢ o TRhoRi RpFaRRgAY Lani o] -

benzimidazol-1-yl] -methyl] -biphenyl-2-carboxylic acid;

4'-[[2-n-butyl-6- (cyclohexylaminocarbonylamino) -4-
methyl-benzimidazol-1-yl] -methyl] -biphenyl-2-carboxylic
acid;

4'-[[2~cyclopropyl-4-methyl-6-(1-methylbenzimidazol-2-
yl) ~-benzimidazol-1-yl] -methyl] -biphenyl-2-carboxylic
acid;

4'—[[2-n—propyl-4—methyl-6-(1—methy1-5-fiuoro-
benzimidazol-2-yl) -benzimidazol-1-yl] -methyl] -biphenyl-
2-carboxylic acid;

4'-[[2-n-propyl-4-methyl-6- (imidazo(1l,2-alpyrimidin-2-
yl) -benzimidazol-1-yl] -methyl] -2~ (1H-tetrazol-5-yl) -
biphenyl;

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

4'-[[2-n-propyl-4-methyl-6-(4,5,6,7-tetrahydro-
imidazo({1,2~alpyridin-2-yl) -benzimidazol-1-yl] -methyl] -
2- (1H-tetrazol-5-yl) -biphenyl;

4'-{[2-n-propyl-4-chloro-6-{(1l-methylbenzimidazol-2-yl) -
benzimidazol-1-yl] -methyl] -2- (1H-tetrazol-5-yl) -
biphenyl;

4'-[[2—n-propyl-4—methyl-6-(imidazo[z,l—b]thiazol-s—yl)-

benzimidazol-1-yl] -methyl] -biphenyl-2-carboxylic acid;

* c L M s *
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- 140 - [err] (wherein Rlerr] represents a hydrogen atom or an
R err]CO group, R err] and Rl err] are as defined in any one of clains 1
to 7, Z[err] and Zerr], which nay be identical or different, represent
optionally substituted am no groups or hy§Pg§9“69Sheeﬁeﬂéh§§bﬁ§nbmp§998
optionally substituted by |ower alkyl - ¥#&ups or Z[err] and Z[err]

t oget her represent an oxygen or sul phur atom an optionally (Jerr]-al kyl

ﬁ“bﬂSt i tgt ed i ”120[gﬁgé'{?hyﬁfu-me@ir&]{l—Gg@ﬂh@éﬁegﬁl&hh’ty%?ﬁm(ﬂkﬁ hi o group, each
avi ng or car bon at ons n respondi ng i de thus
obt ai ned is reBgRggmiIdazo b}'&ihé??ﬁgyﬁ?é%ﬁgggﬁgegFaF8EﬁﬁFX??FI [err]
(wherein RiBiphehplR err] are as defined in any one of clains 1 to 7),
wi th a bi phenyl conmpound of formula IV [err]
4'-[[2-n-butyl-4-methyl-6-(1l-methylbenzimidazol-2-yl) -
benzimidazol-1-yl] -methyl] -2- (1H-tetrazol-5-yl) -
biphenyl;

4'-[[2-n-propyl-6-(imidazo{1,2-al pyridin-2-yl) -
benzimidazol-1-yl] -methyl] -2- (1H-tetrazol-5-yl) -
biphenyl;

4'-[[2-n-propyl-4-methyl-6-(imidazo(1l,2-alpyridin-2-yl) -
benzimidazol-1-yl] -methyl] -biphenyl-2-carboxylic acid;

4'-[[2-n-propyl-4-methyl-6-(imidazo[1l,2-alpyridin-2-y1) -
benzimidazol-1-yl] -methyl] -2- (1H-tetrazol-5-yl) -
biphenyl;

4'-[[2-n-propyl-4-methyl-6-(imidazo([2,1-blthiazol-6-yl) -
benzimidazol-1-yl] -methyl] -2- (1H-tetrazol-5-yl) -
biphenyl; '

4'-[[2-n-propyl-4-methyl-6-(1-methyl-6-fluoro-
benzimidazol-2-yl) -benzimidazol-1-yl] -methyl] -biphenyl-
2-carboxylic acid; and

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

or an isomer, isomer mixture or addition salt thereof.
7. A compound as claimed in claim 1 being:
4'-[[(2-n-propyl-4-methyl-6- (1-methylbenzimidazol-2-yl) -

benzimidazol-1-yl] -methyl] -biphenyl-2-carboxylic acid;

‘L‘_l--.‘:\\- T Y T .
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(wherein R4 is as defined in any one of clains 1 to 7, and Z3
represents a nucl eophilic |eaving group); -
141 - <c¢) (to prepare conpounds of forrmula | wherein R err] represents a
carboxy group) converting a conpound of fSubstitatd/sheet] 14 September 199" €i n
Rlerr] to Rlerr] are as defined in any ongggf_clains 1 to 7, and Rerr]’ :
represents a group which may be converted into a carboxy group by

hydrol ysis, thermplysis or hydro enoly into a (o30) spondi r box
compound;  d)4[tél %r%BBY% %bm%ﬁgﬁﬁ i Stor P atet ? $gﬁ?$%e tg a

\1/|Htetrazol yl &7 8yBldcheaviDD-Bent Dhbdizol- Uf pLP-heOhy Rl €bi]phanylleﬁ ~-fornul a
Lerr] carboxylic acid;

or an isomer, isomer mixture or addition salt thereof.

8. A pharmaceutical composition containing a compound
of formula I according to any one of claims 1 to 7 or a
physiologically acceptable addition salt thereof
together with one or more inert carriers or diluents.

9. A process for preparing the compounds as claimed in
any one of claims 1 to 7, said process comprising at
least one of the following steps:

a) cyclising compound of formula II

R
\
xl

Ry (1)
Y
(wherein
R, and R, are as defined in any one of claims 1 to-7,

one of the groups X, or Y, represents a group of formula
Ix(a)

R4

—N
\
Rg

II(a)

and the other group X, or Y, represents a group of the
formula II(b)

* C L M S *
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(wherein Rerr], Rerr] and R err] are as defined in any one of clains 1 to
7; and Rerr]" represents a 1Htetrazolyl group protected in the 1- or
3-position by a protecting group); e) (to prepare conmpounds of formula I
wherein R err] represents a 1Htetrazol yl Suhrijiite shedti N§4 Sepaenbend 998
formula VI - 140 - - 142 - [err]

(wherein Rlerr] to Rlerr] are as defined in any one of clains 1 to
7) with hydrazoic acid or a %?It t?ereof; f) (tflegﬁpare
conpounds of fornmula |I wherein R2 '\ _7fepresents one of the

I m dazo[ 1, 2-a] - pyri di n-2-yl, - NH 4 mQ@azo[Rs, 2-a] pyri m din-2-yl,

I m dazo[ 1, 2-c] - pyri m di n- 2-yl, imdazo[ 1, 2-a] pyrazi n-2-yl,

i m dazo- [1, 2-b] pyridazin-2-yl or imdazo[2,1-b]thiazol-6-yl
groups menti onedhareddy one of clains 1 to 7) reacting a conpound
of formula VIIIl [err]

Ry represents a hydrogen atom or an R;CO- group, R; and R,
are as defined in any one of claims 1 to 7,

Z, and Z,, which may be identical or different, represent
optionally substituted amino groups or hydroxy oxr
mercapto groups optionally substituted by lower alkyl
groups or

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

and any corresponding N-oxide thus obtained is reduced;

b) reacting a compound of formula IIIX

N
R2 \>—R3- (”')

(wherein
R, to R; are as defined in any one of claims 1 to 7},

with a biphenyl compound of formula IV
R4

oD -

3

(wherein
R, is as defined in any one of claims 1 to 7, and
Z, represents a nucleophilic leaving group);

-t

N e
* [ L L - *
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(wherein one of the groups A, B, Cor Drepresents a nethine

group or a nitrogen atom and the remaining groups A, B, Cor D
represent methine groups, or A and B each represent nethine
and the -C=D- nmiety represents a Subspiute sheyt- 14 SeptemBﬁeFWQ]Qs
represents a hydrogen, fluorine, chloripejgi bromne tomor an

al kyl , al koxy, hydroxy, phenyl, nitro, am no, alkylanlno

di al kyl am no, al kapoyl anm no, ano, arb X koxycar bonyl ,
aninocarbonyl,cg 3§PaﬁFﬁ88§Fb8§?P°un of ¥8F§PQ?I§nﬁﬁSE§ﬂﬁo

trifluoronet hykrepakkenagl a carboxy gﬁbup$ubbhvaxt;nglhybampbumw pifonyl or

di al kyl am no- 1 | phonyl group, and

- 143 - R[errf represents a hydrogen, fluorine or chlorine atomor a

met hyl , met hoxy or hydroxy group; or R err] and R err] attached at adjacent
ring positions together represent a propylene or n-butylene group) with a
conpound of formula I X [err] N (wherein Rerr], Rerr] and R err]
are as defined in any one of i 7 and Z[err] represents a

nucl eophi lic | eaving group)? 0 pr €par e cgnpounds ofv)f or mul a

wherein R2 represents one of the bengi m d
i m dazo[ 4, 5-b] pyridin-2-yl, imdazo[4;
i m dazo[ 4, 5- b] pyrazin-2-yl, imndazo[4,5 :
i m dazo[ 4, 5-d] pyri dazin-2-yl or purin-8-y grou-

(wherein

R, to R; are as defined in any one of claims 1 to 7, and
R,' represents a group which may be converted into a
carboxy group by hydrolysis, thermolysis or
hydrogenolysis) into a corresponding carboxy compound;

d) (to prepare compounds of formula I wherein R,
represents a lH-tetrazolyl group) cleaving a protecting
group from a compound of formula VI

(wherein

R;, R; and R; are as defined in any one of claims 1 to 7;
and R," represents a 1lH-tetrazolyl group protected in the
1- or 3-position by a protecting group) ;

e) (to prepare compounds of formula I wherein R,

represents a lH-tetrazolyl group) reacting a compound of
formula VII

gt
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mentioned in any one of clainms 1 to 7) cyclising a conpound of fornula X
[err] (wherein none, one or two of the groups Alerr], Blerr],
Clerr] or Dierr] represents a nitrogen atomand the remai ni ng groups
Alerr], Blerr], Clerr] or Derr] represenbubstitotenehgetoups;Sdpteniter 1998
represents a hydrogen, fluorine, chlorin brom ne

- 144 - atomor an al kyl, al koxy, hydroxy,” phenyl, nitro, am no,

al kyl am no, dial kyl am no, al kanoyl am no, cyano, carboxy, al koxycarbonyl,
am nocar bonyl, al kyl am nocar bgny!l, di al kyl am nocar bonyl, trifl uoronethyl,
al kanoyl , am nosul phonyl, al y Q ul phonyl or dial kyl am no- sul phonyl
group; and Rlerr] represems;s oro§Eﬁ?3fluorine or ¢ Nqnhne atomor a
met hyl , met hoxy or hydroxy grodp; OmMe of the groups X err] "or Y[err]
represents an Rl err]-NH group and the gFhg : or Y[err] group
represents a group of forrmula X (a) [er

(wherein
R, to R; are as defined in any one of claims 1 to 7} with
hydrazoic acid or a salt thereof;

f) (to prepare compounds of formula I wherein R,
represents one of the imidazol(1,2-al-pyridin-2-yl,
imidazo(1,2-alpyrimidin-2-yl, imidazo(l,2-c]-pyrimidin-
2-yl, imidazo(l,2-alpyrazin-2-yl, imidazo-
{1,2-blpyridazin-2-yl or imidazo[2,1l-b]lthiazol-6-yl
groups mentioned in any one of claims 1 to 7) reacting
a compound of formula VIII

R,o—és/lk ‘ (Viie)

D NH,

(wherein
one of the groups A, B, C or D represents a methine
group or a nitrogen atom and
the remaining groups A, B, C or D represent methine

° groups, Or
A and B each represent methine and the -C=D- moiety
représents a sulphur atom,
Ry, represents a hydrogen, fluorine, chlorine or bromine
atom or an alkyl, alkoxy, hydroxy, phenyl, nitro, amino,
alkylamino, dialkylamino, alkanoylamino, cyano, carboxy,
alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, trifluoromethyl, alkanoyl,
‘aminosulphonyl, alkylaminosulphonyl or dialkylamino-
sulphonyl group, and

* c L M S *
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(wherein Rerr], Rerr] and R err] are as defined in any one of clains 1 to
7; one of the groups R err] or Rerr] represents a hydrogen atom and the

ot her R13 or Rl14 group represents a hydrogen atom a (err]-al kyl group or
a cycloal kyl group; Z[err] and Z[err], whiStbstitutdsheeient ucgedptampdrffgs@nt .
represent optionally substituted am no grygs.or hydroxy or nercapto groups
optionally substituted by | ower al kyl groups or Zferr] and Z err] together
represent an oxygen or sul phur atom an optionally (ferr]-al kyl substituted
i mno group, aralXEPEFRTT ya&?y%qgﬁ’bn Y IR U F R IRA TR Por2 3
carbon at ons) ) metity T ecesiliganr Gydresdyo oy ;Noaxirjeahlur,0htaanhdd and

optionally hydrgql ysi d |t .praoduct ;

- 145 - h) (tgqpraedé;%eé{:%n%lgfﬁia?sg%l?%l%mlﬁ:l%gelth\ﬁﬁerreelpﬁﬁﬁfnrte S esents a

di hydr o- pyri dazne¥isne @r pyrhutydenss gneapdr stighwsi @empepnge ofubst i t ut ed
in the 2-positig-dyrf gterr]-alkyl group optionally substituted by a
phenyl group, or 1n the carbon structure by one or two al kyl groups each
having 1 to 3 carbon atons) reacting a carboxylic acid of formula XIlI [err]
(wherein Rerr], Rerr] and RRerr] are as defined in any one of clains 1 to
7; and E represents an ethg e \Ohenyl ene group optionally substituted

by one or two (ferr]-al kyl Wi ®eactive acid derxyative thereof,
w th a hydrazine of fornula N R,

{wherein
R;, R; and R, are as defined in any one of claims 1 to 7
and Z, represents a nucleophilic leaving group);

g) (to prepare compounds of formula I wherein R,
represents one of the benzimidazol-2-y1,
imidazo({4,5-blpyridin-2-yl, imidazo(4,5-c]lpyridin-2-yl,
imidazo(4,5-b]pyrazin-2-yl, imidazol(4,5-clpyridazin-2-
yl, imidazo(4,5-d]pyridazin-2-yl or purin-8-yl groups
mentioned in any one of claims 1 to 7) cyclising '«

a compound of formula X

RH\S\A‘ xz

B

1

th“"—c . | (x)
1\01 Y,

(wherein

none, one or two of the groups A;, B,, C, or D, represents
a nitrogen atom and

the remaining groups A,, B,;, C; or D, represent methine
groups;

R,, represents a hydrogen, fluorine, chlorine or bromine
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Herr]N - NHR[err] (XI1n) (wherein R err] represents a
hydrogen atomor a (Jerr]-al kyl group optionally substituted by a phenyl
group); i) performing the reaction of any one of steps (a) to (h) using
a starting material wherein a reactive grQubstisutersiett-etl4 i@¢peibel §9/9gnd
group and subsequently renoving any profegi4ng group used; 1) resol vi ng
an isonmer mxture into the separate conponent i soners; k) converting a
conmpound of formula | into_ an_addjtion salt thereof or convertlng a salt of
a conpound of PbPRUPE Pn,ﬁ}gy}hea bArBunydroxy, phenyl, nitro, amino,

- 146 - 10. Aabkyhasinb,t déalkghambhof hellhaumplamncn byamo, anarbbxipody
said nethod co IS ' | cally

accept abl e for%?%?§gggrsgﬁggd %ﬁEbggﬁ%$°§§i Qgﬂ¥}%g ?%gg%§ﬂgaé of clains
1to 7 or an |§@nréky&amsabt:arhen¥éf trifiuopomethydl, oalkavayient as cl ai med
in claimi0 whenehBsaapfoRody aikwaingﬁbeal%aeﬁwﬂyeer e L

di seases, cardiac insuificiency, ischaem c peripheral -circulatory

di sor ders, my oE%-8 Fy}sgﬁﬁéﬁvaaPQnglna) di abeti ¢ nephropat hy, glaucom,
gast r oi nt esti NR|, Mepheaditss & IRdregen, €aAudirine BIUChlordmey atfdnelor a
nyocar di al inf% d of treatnment as clainmed in claiml0,

wherein said b08§5&§ns@FFéPFXg°Fr§X§ES§¥e%§?33 Al zhei ner' s di sease,

Par ki nson syndeogeofbthengzoups X, or Y, represents an Ry;-NH- group and
the other X, or Y, group represents a group of formula

X(a)
R
A\ y
r \>_Rs
e N N R4
\
&
X(a)
(wherein '

Ry, R; and R, are as defined in any one of claims 1-~to 7;
one of the groups R;; or R,; represents a hydrogen atom
and the other R;; or R, group represents a hydrogen atom,
a C,¢-alkyl group or a cycloalkyl group;

Zs and Zg, which may be identical or different, represent
optiocnally substituted amino groups or hydroxy or -
mexrcapto groups optionally substituted by lower alkyl
groups or

Zs and Z; together represent an oxygen or sulphur atom,
an optionally C,.;-alkyl substituted imino group, an
alkylenedioxy or alkylenedithio group each having 2 or 3
carbon atoms)),

and reducing any corresponding N-oxide thus obtained,
and optionally hydrolysing the resulting product;
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di sorders of cognitive function or other central nervous system di sorders.
13. A conmpound as clainmed in any one of clains 1 to 7 substantially as
di scl osed in any one of the Exanples.
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h) (to prepare compounds of formula I wherein R,
represents a dihydro-pyridazin-3-one or pyridazin-3-one
group which may be substituted in the 2-position by a
C;.3-alkyl group optionally substituted by a phenyl
group, or in the carbon structure by one or two alkyl
groups each having 1 to 3 carbon atoms) reacting

a carboxylic acid of formula XII

R;, R; and R, are as defined in any one of claims 1 to 7;
and E represents an ethylene or ethenylene group
optionally substituted by one or two C,.;alkyl groups),

or a reactive acid derivative thereof, with a hydrazine
of formula XIII

(wherein

H,N - NHR, (XIII)

(wherein S
R,s; represents a hydrogen atom or a C;.;-alkyl group
optionally substituted by a phenyl group);

i) performing the reaction of any one of steps (a) to
(h) using a starting material wherein a reactive group
is protected by a protecting group and subsequently
removing any protecting group used;

j) resolving an isomer mixture into the separate
component isomers;

k) converting a compound of formula I into an addition
salt thereof or converting a salt of a compound of
formula I into the compound.

W) 00 R O T o the replacament sheet
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10. A method of treatment of the human or non-human
animal body said method comprising administering to said
body a pharmaceutically acceptable form of a compound of
formula I as defined in any one of claims 1 to 7 or an
isomer or salt thereof.

11. A method of treatment as claimed in claim 10
wherein said body is suffering from hypertension,
pulmonary diseases, cardiac insufficiency, ischaemic
peripheral circulatory disorders, myocardial ischaemia
(angina), diabetic nephropathy, glaucoma,
gastrointestinal or bladder diseases or cardiac
insufficiency after myocardial infarction.

12. A method of treatment as claimed in claim 10,
wherein said body is suffering from depression,
Alzheimer's disease, Parkinson syndrome, bulimia,
disorders of cognitive function or other central nervous
system disorders.

13. A compound as claimed in any one of claims 1 to 7
substantially as disclosed in any one of the Examples.
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Abstract
Benzimidazole Compounds

The invention relates to compounds of formula I

Ry

. .
\>
Ry ; R (1)

O
(wherein

R, to R, are defined as in claim 1), the 1-, 3-isomer
mixtures and addition salts thereof. The new compounds
have useful pharmaceutical properties and’ are, in
particular, angiotensin antagonists. -
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