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SUBSTITUTED ARYLALKYLTHIOALKYLTHIOPYRIDINES FOR 

TillE CONTROL OF HELICOBACTER BACTERIA 

AppJj.ic;ation ar;ead2f __ the invention 

5 The invention relates to compounds which are 

intended to be used in the pharmaceutical industry as 

active compounds for the production of medicaments. 

Known technical_ bagkgr_owm 

European Patent Application 150 586 discloses 

10 2- ~pyridylmethylthio- or =sulfinyl)benzimidazoles which 

c~n be substituted in the pyridine moiety of the 

molecule in the 4-position, "inter alia, by alkylthio ·or 

~rylthio radicals. A long-lasting inhibition of gastric 

acid secretion is indicated for the compounds 

15 d~~cribed. - International-Patent Application 

W089/03830 describes th.at the same, ~nd 0th.er 

structurally similar compounds should be suitable for 

the treatment of osteoporosis. - Interna.tionaJ. .Patent 

Application W092/12976 describes specifically sub-

20 stituted 2-(pyridylmethylthio- or -sulfinyl)-benzimid­

azoles which should be active again.st Helicobacter 

bacteria and for which it is fu.rthermiore disclosed that 

they should be suitable for the prevention and treat­

ment of a whole series of disorders of the stomach. 

25 !nte~national Patent Application W093/24480 describes 

other specifically substituted 2=· {pyridylmethylthio- or 

-Bulfinyl}-ben:zimidazoles w~ich should be active 

against Helicobacter bacteria. 

~scri:gtion __ o;f _the inventiQn 

30 The invention relates ~o compounds of t.he for= 

35 

mula I {see a.t.tached formula sheet I) in. which 

x 
y 

Rl 

R2 

is_ CH 9r N, 

is s, so, so~, o, NH or N=l=4C-alkyl~ 

is hydrogen, l-4C=alkyl,_ l-4C=alkoxy or halogen., _ 

is hydrogen, _1-4C=alkyl, l-4C-alko:xy, halogen, 



.. 
trifluoromethyl, completely or predominantly fluo­

rine-substituted l~4C-alkoxy, chlorodifluorometh­

oxy, 2=chloro=1,1,2-trifluoroethoxy or together 

with R3, if desired, completely or partially flu= 

orine-substituted 1=2C-alkylenedioxy or chlorotri­

fluoroethylenedioxy, 

R3 · is hydrogen, completely or predo~inantly flu= 

orine substituted l-4.C=alk.oxy, chlorodifluoro­

methoxy, 2=chloro-1,1,2=trifluoroetho:xy or 

10 together with R2, if desired, completely or 

partially fluorine substituted 1=2C-alkylen.edioxy 

or chlorotrifluoroethylenedioxy, 

15 

25 

30 

35 

is hydrogen, 1=4C-alkyl, Rl4-substituted 1=4C= 

alkyl, 1-4C-alkylcarbonyl, 2~4C=alkenylearbonyl, 

halo-1=4C~alkylcarbonyl, N{R15)R16~1~4C-alkylcar- · 

bonyl, di-1=4C-a.lkylca.::rba.moyl or 1=4C-alkylsulfo­

nyl, 
is hydrogen, 1.,.4C=alkyl o:r 1=4C-alkoxy, 

is a mono- or di-1-4C-alkylca:rbamoyl or =thio 

ca:rbamoyl radical, an N=1-4C=a.lkyl-N'=cyanoa.midino 

radical, a. l=N-1-4C-a.lkylamino-2=nitroethylene 

radical, an N-2~propynyl-N'=cyanoamidino radical, 

an aminosulfonyla.midino radical, or an RS- and R9-

substituted cyclic system or bicyclic system which 

is selected from the group consisting of benzene, 

furan, th.iophene, py:rrole, oxazole, isoxazole, 

thiazole, thiazolin.e, isothiazole, imidazole, imi= 

da~oline, pyrazole, triazole, tetrazole, thiadia­

~ole, thiadiazole = 1-oxide·, ox:adiazole, pyridine, 

pyridine=N-oxide, pyrimidine, triazine, pyridon.e, 

benzimidazole, imidazopyridine, benzothiazole and 

benzoxa:zole, 

R'1 is hydrogen, 1-4C-alkyl or l-4C-alkoxy, 

is hydrogen, l=4C-alkyl, hydroxyl, 1=4C-alkoxy, 

halogen, nitre, guanidino, carbox:;.•l, l-4C=a.lkoxy= 

car~onyl, RlO-substituted l~4C=alky1 or 

-N (R.11} R:JL2, 

R~ is hydrogen, 1-4C=alkyl, hydroxyl, 1-4.C=alkoxy, 

fluorine or trifluoromethyl, 



RlO is hydroxyl, 1=4C~alkoxy, carboxyl, l=4C=alkoxy­

carbonyl or -N{Rll)Rl2, where 

Rll is hydrogen, l-4C-alkyl or =CO=RlJ a:nd 

Rl~ is hydroge:n or 1-4C-alkyl, or where 

5 R11 and R12, together a.nd including the nitrogen atom 

to which both are bonded, are a piperidino or mor­

pholino radical, 

R13 is hydrogen, 1-4C-alkyl or 1=4C=alkoxy, 

Rl4 is hydroxyl, 1=4C-alkoxy, carboxyl, 1-4C=alkoxy= 

10 carbonyl or -H{R15}R16, where 

15 

Rl~ is 1=4C-alkyl and 

Rl~ is 1=4C-alkyl, or where 

R15 and R16, together and including the nitrogen atom 

to which both are bonded, are a piperidino or mor­

pholino radical, 

is a number from 2 to 7, 

n is the number O or 1, 

p 

q 

is the number O or 1, 

is the number O, l or 2, 

is a number from 2 to 7, 

t is the number C or 1 and 

u is a number from O to 1 

and their salts 

tho~~ compounds of tlh.e formula I being excluded in 

25 which Y is S or SO a.nd, at the same time, X is CH, t is 

the number O, u is the number O, R4 is hydrogen or 

1=4C~alkyl and R.6 is an RS- and R9-subst.itut.ed cyclic 

~ystem or bicyclic system which is selected from the 

group consisting of.benzene, furan, thiophene, pyrrole, 

30 oxazole, isoxa.zole; thiazole, thiazoline, isothiazole, 

imida~ole, imidazoline, pyrazole, triazole, tetrazole, 

t.hiadiazole, ·oxadiazole, pyridine, pyridine=~-oxide, 

pyrimidine and benzimidazole, and f~rthermore those 

compounds of the formula I being excluded in which Y is 

35 mir or N=l-4C=alkyl and, at the same time, t is the 

number O and RS is hydroge~ or 1=4C-alkyl. 

1~4C-Alkyl represents straight-chain or .. 

branched alkyl radicals havin9 1 to 4 carbon atoms. 

Examples which may be mentioned are the butyl, 



i~obutyl, sec=butyl, tert~butyl, propyl, isopropyl, 

ethyl and methyl radical. 

1~4C=Alkoxy is a. radical which besides the 

oxygen atom contains one of the abovementioned l= 

'C=alkyl :radicals. Examples which may be ~entioned are 

the methoxy and ethoxy :radical. 

Halogen within the meaning of the present in= 

vent.ion is bromine, chlorine and fluorine. 

Completely or predominantly fluo:rine~su.bsti= 

10 tuted 1=4C=a.lko:xy which may be mentioned, for example, 

a.re the 1,2,2=trifluoroethoxy, the 2,2,3,3,3=pentafluo= 

ropropoxy, the perfluoroeth.oxy a.nd in pa.rticula:r the 

1,1,2e2~tet:ra.f1uo:roeth.oxy, the trifluoromethoxy, the 

2,2,2-t:rifluoroethoxy a.nd the difluoromethoxy radical. 

15 If desired completely or partially fluorine- . 

substituted 1-2C-alkylenedioxy which may be mentioned, 

for example, are the methylenedioxy { =O=C~~O=} , the 

ethylenedioxy (-O=CH2 =CH:11~0~), th.e 1, 1-difluoroethylene­

dioxy (-O=CF:11=CH:li-O), the 1,1,2,2-tetrafluoroethylene= 

20 dioxy (-O=CFi-CFa-0=) and in pa.~ticular the difluo:ro­

methylenedioxy {-O=CFa~O-} and the 1,1,2=t:rifluoro= 

et.hylenedioxy radical {=0-CFa=CHlF=O-}. 

If R2 and R3 together, if desired, are com­

pletely or partially fluorine=substituted 1-2C-alkyl-

2!5 enedioxy or ch.lorotrifluoroethylenedioxy, the substi­

tuents R2 and R3 are bonded in neighbo~ing positions = 

preferably to positions 5 and 6 - on the benzo moiety 

of the benzimidazole ring. 

Exemplary, R14=substituted 1=4C-alkyl ra.dica.ls 

30 which may be mentioned are the 2-methoxycarbonylethyl, 

t.he 2-ethoxycarbonylethyl, the methoxycarbonylm.ethyl, 

the carboxymethyl, the 2-hydroxyethyl, the methoxym= 

ethyl, the 2-methoxyethyl, the dimethylaminomethyl and 

t.he 2-dimethylaminoethyl radical. 

35 1-4C-Alkylcarbonyl is a radical which besides 

the carbonyl group conta"ins one of the aboveli'!llentioned 

1-4C-alkyl radicals. An. example wh~ch may be mentioned 

i~ the acetyl radical. 

2=4C=Alkenylca.rbonyl is a radical which besides 



.. the carbonyl group contains a 2-4C-a.lkenyl radical, for 

~xample a propenyl ra.dical or a butenyl radical. An 

·example which may be mentioned is the acryloyl radical. 

Ha.lo~l-4C-alkylcarbonyl is a radical which 

5 be~ides the carbonyl group contains a ha.lo-substituted 

1-~C-alkyl radical. An example which may be mentioned 

i~ t.he -y-chlorobut.yryl radical. 

N{Rl5)R16-l-4C-Alkylcarbonyl is a radical which 

lb~~ides t.he carbonyl group contains an. -N(R15}R16-sub-

10 stitut.ed 1-4C-alkyl radical . .An example which may be 

mentioned is the 3-dimethylaminopropion.yl radical. 

Di-1-4C-alkylca.rbamoyl is a radical which 

be~ides the carbonyl group contains a di-l-4C-alky1a.mi­

no radical. The di-1-4C-alkylamino radical is an amino 

15 radical which is substituted by two 1-4C-alkyl radicals 

which are identical to or different from the abovemen­

tioned 1-4C-alkyl radicals. Examples which may be men~ 

tioned are the dimethylamin.o, the diethylamino and the 

dii~opropylamino radica.1. Di=1-4C-alkylcarbamoyl ra-

20 dical~ which may be mentioned are, for example, the 

dim~thylcarbamoyl.and the diethylcarbamoyl radical. 

1-4C-Alkylsulfon.yl is a radical which besides 

the su.lfonyl group {-SO:i-) contain~ one of the abovemen­

tioned 1-.tC-alkyl radicals. An exampl_e which may be 

25 mentioned is the methylsulfonyl radical. 

Mono- or di-1-4C-alkylcarbamoyl radicals are 

carbamoyl radicals (-CO-NH~} which are substituted by 

one or two 1-4C-alkyl radicals which are identical to 

or different from the abovementioned 1=4C-alkyl ra= 

30 dicals. Examples which may be mentioned are the methyl­

carbamoyl # the isopropylcarbamoyl and the dimethyl car-· 

bamoyl radical. 
Mono- or ·di-l-4C-alkylthiocarbamoyl radicals 

are thiocarbamoyl radicals {=CS~NH~), which are substi-

35 t.uted by one or two 1-4C=alkyl radicals which are iden­

tical to or different from the abovementioned 1-4C­

alkyl radicals. Examples which may be mentioned are the 

methylthiocarbamoyl, the isopropylthiocarbamoyl and the 

dimethylthiocarbamoyl radical. 



An. N-1-4C-alkyl-N'~cyanoamidino radical which 
may b~ mentioned as an example is in particular the N­
methyl-N' -cyanoamidino radical [=C{~NCN)=NH=CH3]. 

A 1=N=l-4C=alkylamino-2-nitroethyl~ne radical 
5 which may be mentioned as an example is in particular 

th~ 1-N=methylamino-2-nitroethylen~ radical 
[-C ~NHClll3 ) ""CHNO~J . 

. Exemplary radicals -Y-C11;H:.u-R6 where R.6 ""' an 
N=1-4C-alkyl=N'=cyanoamidino radical, l=N=1=4C=alkyl= 

10 amino=2=nitroethyl [sic] radical or N-2-propynyl=N'= 
cyanoamidino radical are in particular those radicals 

·in which Y has the meaning NH and u is the number o. In 
thi~ connection, as the radical =Y-~H~-R6 particular 
mention may be made of the radical~ -NH-C(~NCN)NH=CH3 , 

15 =NIH-C Om:CH~} ... Gm02 and -Nll!-C (""NCN)mll=Cllr2C~CH. 

The group CJil~11 is preferably bound to a carbon 
atom of the cyclic system or bicyclic system R6 con­
cerned, so that radicals R6 {if R6 is a cyclic system 
or bicyclic system) which may be mentioned as 

20 ~xamples are the radicals: phenyl, 2-furyl, 
3=fury1, 2=thienyl, 3-thienyl, 3-pyrrolyl, 2=oxa­
~olyl, 4-oxa.zolyl, 4-isoxazolyl, s~isoxazolyl, 

2-thiazolyl, 3=isothiazolyl, 2-imidazolyl, 3-pyra= 
zolyl, 4-pyrazolyl, l,2,3=triazol-4=yl, 1,2,5-thia= 

25 diazol=4=yl, l,2,5=thiadiazol=4=yl=l=oxide, 1,2,4-

tri@zol-J=yl, tetrazol=5=yl, 1,3,4-thiadiazol-2-yl, 
1,2 0 3-thiadiazol-4-yl, 1,2,5-thiadiazol-4-yl, 1,2,5-

thiadiazol=4=yl-1-oxide, 1,3,4-oxadiazol-2-yl, 2-py:r­
idy2, 4-pyridyl, 2-pyrimidinyl, 1,3,4-tria~in-2-yl, 

30 2-be:nzimidazolyl, 2-imidla.zopyridyl, 2=benzothiazolyl 
and 2=benzoxazolyl. 

1-4C-Alkoxycarbonyl is a radical which besides 
th~ carbonyl group contains one of the abovementioned 
1=4C-alkoxy radicals. Examples which may be mentioned 

35 are the methoxycarbon~·l and the etho:xyca:rbonyl radical. 

The su.bstitutents RS and R9 can be bonded into 
th~ cyclic systems or bicyclic 9ystems R6.at any con= 
ceivable position. Exemplary, RS= and R9=substituted 
radicals R6 which may be mentioned are: 4~methylphenyl, 



" . 
-·· '. 
~ ,·. 

3=dimethylaminomethylphenyl, 3=piperidinomethylphenyl, 

J~carboxymethylphenyl, 2=dimethylaminomethyl=5=methyl-

3=furyl, 1-methylpyrrol~3~yl, 4,S~dimethyloxazol-2-yl, 

3,S=dimethylisoxazol-4-yl, 4,5=dimethylthiazol-2-yl, 

5 4=methyl~5-carboxymethylthiazol-2-yl, l-methylimidazol-

2=yl, 1=methylpyrazol~3~yl, 1={2=dimethylaminoethyl)­

pyrazol=3=yl, 5-methyl~l,3,4~oxa.diazol-2=yl, 1-methyl­

l,2,3=triazol-4=yl, l=methy1=1,2,4~triazo1=3=yl, 1=(2-

dimethylaminoethyl)-l,2,3-triazol=4-yl, 1-methyltetra-

10 zol~S=yl, l-(2~dimeth.ylaminoethyl} tetra~ol-5-yl, 1-

e~rboxymethyltetrazol-5-yl, 5=methyl=l,3,4=thiadiazol= 

2=yl, s~trifluoromethyl~l,3,4=thiadiazol~2-yl, l-(2-

hydroxyethyl) tetrazol-5-yl, 2~amino=1,3,4-thiadia~ol-

2=yl, 3~amino=1,2,4-triazol~5-yl, 4=methyl-5=trifluoro-

1S meth.yl=l,2,4-triazol-3-yl and 4-aminopyrimidin-2-yl.· 

Possible :radicals =~=, =C~::11r~ a.nd ~~Ha~~ 

~re straight=ehain or branched radicals. Examples whic~ 

may be mentioned are the heptylene, isoheptylene (2~ 

methylhexylene), hexylene, isohexylene (2= 

20 m®thylpentylene}, neohexylene {2,2=dimethylbutylene}, 

p~ntylene, isopentylene (3-methylbutylene}, 

n~opentylene (2,2-dimethylpropylene), butylene, 

i~obutylene, sec=butylene, tert-butylene, propylene, 

isopropylene, ethylene a.nd (for -CuH;.\I;) the methylene 

25 radical. 

30 

Radicals -~\Ill which may preferably be men-. 
tioned are the ethylene (-CH2CH::11=) and the butyl~ne 

{ =Cff~CH:l!CH::11CH:it-) and in particular the propylene radical 

( ~CH~CH3CH::11=) • 

Radicals -C:i:H:ir- which may preferably be men~ 

tioned are the ethylene, the propylene and the butylene 

radical. 
Radicals -~H~~ which may preferably lbe men= 

tioned are the methylene, th~ ethylene and the 

35 propylene radical. In a further preferred embodiment, u 

i~ the. number 0, so tha~ the. term Cu~~ disappears or is 

a bonding dash and the radical R6 is directly bonded to 

the group Y. 
In a further preferred embodiment, t is the 



nu:mber O, so that the term S(""O)lll~CJ'lt~~ disappears [sic] 
or is a bonding dash and the group Y is bonded directly 

to the group CJih· 
Exemplary radicals bonded in the 4-position on 

th~ pyridine ring to the group S(.,.O)ll> which may be men­
tioned are: phenylthiopentyl, phenylthioethyl, phenyl­
thiopropyl, phenylthiobutyl, 4-methylphenylthioethyl, 

· 4 ""lliiu.!!thylphenylthiopropyl, 3-dlimethyla.minomethylphenyl­
thioethyl, 3-dimethylaminomethylphenylthiopropyl, 

10 3-piperidinomethylphenylthioethyl, 
3"piperidinomethylphenylthiopropy1, 
3=piperidinomethylphenylthiobutyl, 
1=meth.ylpyrrol=3-tlh.ioethyl, 
4,5-dimethyloxazole=2-thiopropyl, 

15 3,5=dimethylisoxazole-5-thioethyl, 
3,S=dimethylisoxazole~S~thiopropyl, 

thiazole=2=thioethyl, 
thiazole=2-thiopropyl 
thiazole~2-thiobutyl, 

20 ~~methyl-5-carboxymethy1thiazole=2-thiopropyl, 

l=methylimidazole-2-thioethyl, 
l-methylimida.zole=2-thiopropyl, 
1-meth.ylimidazole-2-thiobutyl, 
imidazole=2-thioethyl, 

25 imidazole=2-thiopropy1, 
pyrazole=3-thiopropyl, 
1~(2-dimethylaminoethyl) pyrazole-2-thioethyl, 
1~3,4=o:xadiazole-2=thioethyl,. 

l,3,4-oxdiazole-2~thiopropyl [sic], 
30 l,2,3=triazole-4-thioethyl, 

l,2,3=triazole-4-thiopropyl, 
1,2,3=triazole=4-thiobutyl, 
l=methyl-1,2,J-triazole~4-thioethyl, 

l=methyl-l,2,3-triazole=4~thiopropy1, 

35 1,2,4=t~iazole-3=th~oethyl, 

1~2,4~triazole=3~thiopropyl, 

J=amino=1,2,4-triazole~5=thioethyl, 

J=amino=l,2,4-triazole~S=thiopropyl, 

4-methyl~5=trifluoromethyl-l,2,4~tria~ole-3=thioethyl, 

l 



4=methyl=5=trifluoromethyl-1,2,4-triazole~3-thiopropyl, 

1=methyl-1,2,4~triazole=3~thioethyl, 

1=methyl~1,2,4-triazole~3-thiopropyl, 

l=methyl~1,2,4-triazole~3=thiobutyl, 

5 tetrazole=S=thioethyl, 
tetrazole-5-thiopropyl, 
t~trazole=S=thiobutyl, 

1-met.hyltetra.zole-5-thioethyl, 
l=methyltetrazole-5-thiopropyl, 

10 l=methyltetra~ole-5-thiobutyl, 

1=(2=dimethylaminoethyl) tetrazole~S=thioethyl, 
1={2-dimethylaminoethyl) tetrazole-5=thiopropyl, 
1={2-hydroxyethyl} tetrazole=S=thioethyl, 
1=(2=hydroxyethyl) tetrazole~S-thiopropyl, 

15 1a3,4-thiadiazole~2-thioethylg 

1e3,4-thiadiazole~2-thiopropy1, 

5=m~thyl-1,3,4-thiadiazole~2=thioet~yl, 

5=methyl=l,3,4=thiadiazole~2-thiopropyl, 

5=methyl=l,3,4-thiadiazole~2=thiobutyl, 

20 5=trifluoromethyl-1,3,4~thiadiazole~2-thioethyl, 

5-trifluoromethyl=1,3,4~thia.dia.zole=2=thiopropyl, 

1,2,3-thiadia.zole-4-th.ioeth.yl, 
1u2,3=thiadiazole~4~thiopropyl, 

1-ca.rboxymethyltetrazole~s~thioethyl, 

25 l=ca.rboxymethyltetrazole=S=thiopropyl, 
2-pyridylthioethyl, 
2-pyridylthiopropyl, 

2=pyridylthiobutyl, 
4=pyridylthioethyl, 

30 4~pyridylthiopropyl, 

4=pyridylth.iobutyl, 
2-pyrimidinethioethyl, 
2=pyrimidinethiopropyl, 
2=pyrimidinethio~utyl, 

35 4=aminopyrimidine-2-thioethyl, 
4-aminopyrimidine=2-thiopropyl, 
2=benzimidazolethioethyl, 
2=benzimidazolethiopropyl, 
4=methylthiazole-5-ethylthiopropyl, 



2=guan.idinothiazole=4-methylthiopropyl, 
furyl=2~methylthiopropyl, 

S=dimethylaminomethylfuxyl-2-methylthiopropyl, 
imidazopyridine-2-thiopropyl, 

S b~nzo:xazole=2=thiopropyl, 

benzothiazole-2-thiopropyl, 
4=methylphenylmetbylthiopropyl, 
dimethylcarbamoylthiopropyl, 
d.imeth.ylthiocarbamoylthiopropyl, 

10 N=methyl-N'-cyanoamidinothiopropyl, 
ph~noxyethyl, 

ph.enoxypropyl, 
4-methylthiazole-5-ethylthioethyl, 
2=guanidinothiazole-4=methylthioethyl, 

15 furyl=2~methylthioethyl, 

5=dimethylaminomethylfury1=2=methylthioethyl, 
imidazopyridin-2-thioethyl, 
benzoxazole-2-thioethyl, 
benzothia~ole-2-thioethyl, 

20 4=methylphenylmethylthioethyl, 
dimethylcarbamoylthioethyl, 
dimethylthiocarbamoylthioethyl, 
N=methyl=N'-cyanoamidinothioethyl, 
4-methylthiazole=S~ethylthiobutyl, 

25 ~-guanidinothiazole=4-methylthiobutyl, 

furyl=2=methylthiobutyl, 
5-dimethylaminomethylfuryl-2-methylt.hiolbutyl, 
imidazopyridine-2-thiobutyl, 
ben~oxazole-2-thiobutyl, 

3C benzothiazole-2-thiobutyl, 
4=methylphenylmethylthiobutyl, 
dimetbylcarbamoylthiobutyl, 
dimethylthiocarbamoylthiobutyl, 
N-m~thyl=N'-cyanoamidinothiobutyl, 

35 ~~methylthiazole-5-thio~thyl, 

4-~~thylthiazole-5-thiopropyl, 

4-methylthiazole-5=thiobutyl, 
l=methoxycarbonylmethylt.etrazole=S-thioet~yl, 

l-methoxycarbonylmethyltetrazole=S~propyl, 



1=methoxyearbonylmethyltetrazole=5=butyl, 
thienyl~2~metbylthioethyl, 

thienyl-2~methylthiopropyl, 

thienyl=2=methylthiobutyl, 
thienyl=2=ethylthioethyl, 
thieny1=2~ethylthiopropyl, 

thieny1~2=ethylthiobutyl, 

5=chlorothienyl~2-methylthioethyl, 

s~chlorothienyl-2-methylthiopropyl, 

10 5=chlorothienyl~2=methylthiobutyl, 

~=pyridylmethylthioethyl, 

4=pyridylmethylthiopropyl, 
4-pyridylmethylthiobutyl, 
2=pyridylmethylthioethyl, 

15 2=pyridylmethylthiopropy1, 
2 ··pyridylmethylthicbu.tyl, 
2=pyridinylethylthioethyl, 
2=pyridinylethylthiopropyl, 
2~pyridinylethylthiobutyl, 

20 3=dimethylaminomethylphenylmethylthioethyl, 
3=dimethylaminomethylphenylmet.hylthiopropylN 
3=dimethylaminomethylphenylmethylthiobutyl, 
2=benzimidazolemethylthiopropyl, 
2=benzimida.zolemethylthiobutyl, 

25 s~nitroimidazole-1-ethylthioethyl, 

5-nitroimidazole=l-ethylthiopropyl, 
5=nitroimidazole-1=ethylthiobutyl, 
2 =methyl"". 5 ~ni t:r:oim.ida.zole-1 =ethyl th:i.oethyl, 
2=methyl=5-nitroimidazole-1-ethylthiopropyl, 

30 2=methyl-5=nitroimidazole-l=ethylthiobutyl, 
5=nitroimida.zole-l~propylth.ioethyl, 

s~nitroimidazole~l-propylthiopropyl, 

5-nitroimidazole=l-propylthiobutyl, 
2~methyl=5-nitroimid~zole~1-propylthioethyl, 

35 ~=methyl=5~nit:roimidazole~l-propylthiopropyl, 

2=methyl~s~nitroimida.zole=l=propylthiobu.tyl. 

Suitable ·salts of compounds of the formula I in 
which n is the number O are all acid addition salts. 
The pha:nunacologically tolerable salts of the inorganic 



·" 

and organic acids customarily used in pharmacy·may be 
particularly mentioned. Pharmacologically nontolerable 
salts, which can initially be obtained, for example, as 
process products in the preparation of the compounds 

S according to the invention on the industrial scale, are 
converted into pharmacologically tolerable salts by 

methods known to the person skilled in the art. Those 
~uitable are water-soluble and water=insoluble acid 
addition salts with acids such as, for example, hydro-

10 chloric acid, hydrobromic acid, phosphoric acid, nitric 
acid, sulfuric acid, acetic acid, citric acid, D­

gluconic acid, benzoic acid, 2={4=hydroxybenzoyl)­
b~nzoic acid, butyric acid, sulfosalicylic acid, maleic 
acid, lauric acid, malic acid, fumaric acid, succinic 

15 acid, oxalic acid, tartaric· acid, embonic acid, stearic 
acide toluenesulfonic acid, methanesulfonic acid or 
J=hydroxy=2=naphthoic acid, the acids being employed in 
salt preparation - depending on whether a mono- or 
polybasic acid is concerned and depending on which salt 

20 i~ desired ~ in an equimolar quantitative ratio or one 
differing therefrom. 

For compounds of the f o:rm.ula I in which n is 
the number 1 and/or for compounds having a carboxyl 
radical, suitable salts are also salts with bases. 

25 Examples of basic salts which may be mentioned are 
lithium, sodium, potassium, calcium, aluminum, mag­
n~sium, titanium, ammonium, meglumine or guanidinium 
salts, the bases being also employed here in salt pre­
paration in an equimolar quantitative ratio or one 

3.0 differing therefrom. 
One embodiment of the invention are compounds 

of the formula I in which X has the meaning CH. 
A further embodiment of the invention are com= 

pounds of the formula I in which X h~s the meaning N. 
35 A further embodiment of the invention are com= 

pounds of the formula I in which t is the number 1. 

A further embodiment of the invention are com= 
.poWld~ of the formula I in which u is a number from l 
to 7. 



A further embodiment of the invention are com­
pounds of the formula I in which Y has the meaning o 
(oxygen). 

A further embodiment of the invention are com­
S pounds of the formula I in which X has the meaning CH, 

Y ha~ the mean:ing S, t is the number o and u is a num­
. b~r from 1 to 7. 

A further eltlbodiment of the invention are com­
pounds of the formula I in which X has the meaning CH, 

10 Y has the meaning S, t is the number o, u. is the number 
o and R4 is R14=substituted l=4C~alkyl, 1-4C=alkylcar­
bonyl, 2=4C~alkenylcarbonyl, halo=1~4C=alkylcarbonyl, 
N(R15)R16=1=4C=alkylcarbonyl, di=1=4C~alkylcarbamoyl or 
l=tC=alkylsulfonyl. 

15 A further embodiment of the invention are com-
pounds of the formula I in which Y has the meaning S, t 

i~ the number O, u is the number O and R6 is a mono= or 
di-1~4C=alkylcarbamoyl or thiocarbamoyl radical, an N­
l=tC=alkyl=N' ~cyanoamidino radical,.a l=N-l~4C-alkyl= 

2@ amino=2=nitroethyl [sic] radical, an N~2-propynyl~N'­
cyanoamidino radical, an aminosulfonylamidino radical, 
or. an RS= and R9=substituted cyclic system which is 
s~lected from the group consisting of thiadiazole-1= 
oxide, triazine, pyridone, imidazopyridine, benzothia= 

25 ~ole and benzoxazole. 

30 

35 

A further embodiment of the invention are com-
pounds of the f o:rmula I in which Y is lNIH or N-1-4C-
alkyl I t is the number O and RS is 1=4.C-alkoxy. 

Compounds of the f ormu.la. I to be emphasized a.re 
those in which 
X is CH or N, 
Y is s, so~, o or N-1-4C-alkyl, 
Rl is hydrogen, 1-4C~alkoxy or halogen, 

is hydrogen, 1-4C-a.lky1, . 1~4C-alkoxy or ha.logeI'I ,. 
is hydrogen, 

R4 i~ hydrogen, R14-substituted 1=4C~alkyl, 
N(R15}RJL6=1-4C-alkylcarbonyl or 1-4C-alkylsulfon­
yl, 

RS is hydrogen, 1-4C-alkyl or 1-4C-alkoxy, 



10 

15 

25 

30 

35 

~· 14 

R6 is a mono- or di=1~4C~alkylthiocarbamoyl radical, 
an N=l-4C~altyl-N'~cyanoamidino radical, a l=N-1= 
4C-alkyla.mino-2~nitroethylene radical, an N=2-pro~ 
pynyl-N'-cyanoa.midino radical, or an RS- and R9~ 
substituted cyclic system or bicyclic system which 
is selected from the group consisting of benzene, 
furan, thiophene, o:xazole, isoxazole, thiazole, 
thia.zoline, isothiazole, imidazole, pyrazole, 
triazole, tetrazole, thiadiazole, thiadiazole-1= 
oxide, oxadiazole, pyridine, pyrimidine, triazine, 
pyridone, benzimidazole, imidazopyridine, benzo­
thiazole and benzoxazole, 

R7 is hydrogen or 1-4C-alkyl, 
RB is hydrogen, 1=4C~alkyl, hydroxyl, nitro, guanidi~ 

:no, carboxyl, 1-4C~alkoxyearbonyl or RlO~substi~ 
tuted 1=4C-alkyl, 

Rll 

R12 

is hydrogen, l-4C-aJ.kyl, hydroxyl, 1-4C-alkoxy or 
fluorine, 
is hydroxyl, l-4C=alkoxy, carboxyl, 1=4C=alkoxy­
carbonyl or -N{Rll)R12, where 
is 1=4C-alkyl or -CO~R13 and 
is 1=4C~alkyl, or where 

Rll and Rl2, together and including the nitrogen atom 
to which both are bonded, are a piperidino or mor-
pholino radical, 

Rl3 is 1=4C-alkyl, 
R14 is hydroxyl, l-4C-alkoxycarbonyl or -N(R.15}R16, 

where 
Rl5 is l-4C=alkyl and 
R.16 is l~4C-alkyl, or where 
Rl5 and Rl6, together and including the nitrogen atom 

to which both are bonded, are a piperidino or mer~ 
pholino radical, 

m is a number from 2 to 4: I 

n i~ the number o o:r 1, 

p is·the number O, 
q is the numher·O or 2, 

r is a number from 2 to 4, 

t is the number O or l and 



·-

u is a number from O to 3 
and their salts, 
those compounds of the formula 1 being excluded in 
which Y is s and, at the same time, X is CH, t is the 

S number O, u is the number O, R4 is hydrogen and R6 is 
an RS- and R9=substituted cyclic system o:r bicyclic 
~ystem which is selected from the group consisting of 
b~nzene, furan, thiophene, oxazole, isoxazol~, 

thiazole, thiazoline, isothiazole, imidazole, pyrazole, 
10 triazole, tetrazole, thiadiazole, oxadiazole, pyridine, 

pyrimidine and benzimidazole, and where furthermore 
those compounds of the formula I are excluded in which 
Y i~ N~1~4C-alkyl and, at the same time, t is the num= 
her o and RS is hydrogen or 1~4C=alkyl. 

15 Compounds of the f o:tmula l particularly to be 
~mphasized are those in which 
X is CH or N, 

Y is S or SOa, 

Rl is hydrogen, 1-4C-alkoxy or fluorine, 
20 R2 is hydrogen, l-4C-alkyl or fluorine, 

R3 is hydrogen, 

25 

30 

R4 is hydrogen, Rl4-substituted l-4C-alkyl or l-4C­
alkylsu.lfonyl, 
is hydrogen or l-4C-alkyl, 
is a di-1~4C-alkylthiocarbamoyl radical, an N­
l-4C=alkyl-N' -cyanoamidino radical or an RB- and 
R9-substituted cyclic system which is s~lected 

from the group consisting of benzene, furan, 
thiophene, thiazole, imidazole, triazole, tetrazo-· 
le, thiadiazole, pyridine, pyrimidine and 
triazine, 

R1 is hydrogen or l=4C-alkyl, 
R8 is hydrogen, l~4C-alkyl, hydroxyl, nitre, guanidi­

no, carboxy~, 1-4C-alkoxycarbonyl or R10-substi-
35 tuted l-4C=alkyl, 

R9 is hydrogen, l~4C~alkyl, hydroxyl or fluorine, 
RlO is hydroxy]., l-4C~a.lkoxycarbonyl or =N(Rll)Rl2, 

where 
Rl1 is 1~4C-alkyl and 



5 

10 

15 

R12 is l=4C=alkyl, or where 
R11 and R12, together and including the nitrogen atom 

to which both are bonded, are a piperidino or mor= 
pholino radical, 

Rl~ 

R15 

R16 

R.15 

m 

n 

p 

t. 

is l=4C~alkoxycarlbony1 or -:N{R15)R16', where 
is 1=4C-alkyl and 
is 1--tC-alkyl·, or where 

and Rl6, together and including the nitrogen atom 
to which both are bonded, are a :piperidino or mor­
pholino radical, 
is a number from 2 to 4u 

is the numlber O, 
is the number O, 
is the number O and 

u is a number from O to 3 
~:nd their salts, 
tho~e compounds of the f o:nmula I being excluded in 
which Y is S and, at the same time, X is CH, u is the 
number O, R4 is hydrogen and R6 is an RB= and R9-sub-

2C ~tituted cyclic system which is selected from the group 
consisting of benzene, furan, thiophene, thiazole, 
imidazole, triazole, tetrazole, thiadiazole, pyridine 
and pyrimidine. 

Preferred compounds of the formula I are those 
25 in which 

30 

35 

X is CH or N, 

Y is S or SO:i, 

Rl is hydrogen~ l-4C-alkoxy or fluorine, 
R2 is hydrogen or fluorine, 
R3 is hydrogen, 
R4 is hydrogen, 
R~ is l=4C=alkyl, 
R6 is a di~1=4C-alkylthiocarbamoyl radical or an R8-

and R9=substituted cyclic system which is selected 
from the group consisting of benzene, furan, 
thiophene, thiazole, i~idazole, triazole, tetrazo­
le, thiadiazole, pyridine an.d pyrimidfine, 

R7 is hydrogen, 
RS is hydrogen, nitro, 1=4C-alkoxyca~bonyl or RlO-



substituted 1=2C~alkyl, 

R9 is hydrogen or 1-4C-alkyl, 

RlO is 1~4C-alkoxycarlbonyl or -N(Rll)R12, where 

Rll is 1=4C-alkyl and 

5 R12 is 1=4C-alkyl, or where 

10 

1!5 

20 

25 

Rll and R12, together and in.eluding the nitrogen atom 

to which both are bonded, are a piperidino or mor-

pholino radical, 

m is the number 2 or 3, 

n is the n.umber o, 
p is the number O, 

t: is the number O and 

u is a number from 1 to 3 

and their salts. 
One embodiment of the pref erred compounds are 

those in which X has the meaning CH. 

A further embodiment of the pref erred compounds 

@.re those in which X has the meaning N. 

A further embodiment of the pref erred compounds 

a.re those in which Y has the meaning s. 
A further embodiment of the pref erred compounds 

<iire those in which Rl and R2. are hydrogen. 

A further embodiment of the pref ered compounds 

are those in which u is the number 1. · 

A further embodiment of the pref ered compounds 

are those in which u is the number 2. 

A further embodiment of the pref erred compounds 

are those. in which m is the numlJ,er 2. 

A further embodiment of the pref erred compounds 

30 are. those in which mis the number 3. 

Particularly preferred compounds of the formula 

I are those in which 

x is CH or N, 
y is S, 

35 R1 is hydrogen, 

R2 is hydrogen, 

RJ is hydrogen,· 

R.4 is hydrogen, 

RS is l-4C-alkyl, 



... 

R6 is an. RB- and R9~substituted cyclic system which 
is selected from the group consisting of benzene, 
fu.ran, thiophene, thiazole, imidazole, triazole, 
tetrazole, th.iadiazole, pyridine and pyrimidine, 

R7 is hydrogen, 
is nitro, 
is hydrogen or 1-4C-alkyl, 

m is the number 2 or 3, 

is the nu.wnbe:r 0, 

1@ p 

t 

is 
is 

the 
the 

number 0, 

number o and 
u is a number from 1 to 3 

and t.heir salt.a. 

Very particularly pref erred compounds of the 
15 formula I are those in which 

25 

x is CB or N, 
y is S, 

Rl is hydrogen, 

R~ is hydrogen, 
R3 is hydrogen, 
R4 is hydrogen, 
RS is 1-4.C=alkyl, 

R6 is RS- and R9=substituted immidazole, 
R7 is hydrogen, 
R~ is nitro, . 

R9 is hydrogen or l-4C-altyl, 
m il!lJ th.e number 2 or 3, 

n is t.he number o,. 
p is the number 0, 

t is the number o and 

u is a number from l to 3 

and their salts. 
Exemplary compounds according to the invention 

are listed in the following tables: 

2:ABLI 1 
Compounds of the formula I {see attached for-

. mula. sheet I) where n ~ o, p s O, q ~ o, R6 ~ dimethyl­
carbamoyl and with t.he following further suhstituent 



~ 1! ~ 

meaning!J: 

x y 11 12 13 14 15 R7 • ... 
5ili5;!;.~ - . i!!;_- !!;;!_ 'I. --i:iie!'9'5.iiii!.i!!! .. "iii =~-.. 

- ;3 ~= - ";;j_ 

tH s ff H ff H CH3 ff 2 0 c 
CH s OtH3 H H H t~ ff 2 c 0 
CK s .F H H K CH3 H 2 O· c 
CH s F f H H tH3 H 2 D 0 
CH s ff H M H t"3 H 3 c 0 
CH s ~ H M K CH3 H 3 0 c 
CH s F H ff H ~ .. 3 0 D 
CH s f f H H ~ .H 3 0 c 

N s H H H H ~ H 2 ... 0 D 
~ s ~ ff H H t~ H 2 D 0 
H s F H H H ~ M 2 .. 0 0 
N s F F H H Cff 3 H 2 0 0 
~ s H H H H ~ H 3 0 0 
~ s OtH3 M M H c~ H 3 c 0 
~ s , H H H c~ H J 0 0 
N s F f M H ail M 3 c 0 

CH so2 H K M H CH3 H 2 0 0 
CH SCz OCH3 H H H tH3 K 2 0 0 
CH so 2 F H H H c~ K 2 ... 0 0 
CH so2 f f H H t~ H 2 0 " CH SOz H .. H H tK3 H 3 D 0 
CIH SOz ot~ H ff H c~ H J 0 0 
CH SOz f H H H c~ ti 3 .. @ o. 
CH SOz F F H H CH ·. l H l 0 0 

100 SOz it H H H Cff 3 M 2 0 c 
~ SOz ~ H M H ~ H 2 G 0 

M SOz f H M H ~- K 2 c I 

H so . , 
.2 f H H ~~ H 2 0 c 

~ SCz _ IH H H ff '"3 H 3 G I 

~ SOz.~ H M M C"3 H J 0 G 

~ SD2 ' H H H CH3 IH 3 0 . 0 

~ SOz f , ff H tH3 H 3 0 0 
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~-----2. 

Compounds of the formula I (see attached for-

mula sheet I} where n "" O, p "" O, q "" O, R6 "" dimethyl-
thiocarbamoyl and with the following further 

5 ~ub~tituent meanings: 
x y 11 u a M RI 17 m 'r t u 

~;;:;;;;;; e!iE a;;;ees 

CH s ~ H " H ~ ff 2 0 0 
CH s OCH 3 H ff ff tH3 H 2 0 @ 

CH s f K H ff Dt3 .. 2 0 0 

tH s f F H H CH3 .. 2 0 0 
CH s H H H H t"3 ff l .. 0 0 

CH s ~ ff H H CK3 K ! 0 0 

CH s F H H H C"3 H l 0 0 

CH s f f H H tK3 H l D 0 

N s M H M H C"3 H z D .0 

~ s ot~ H H H ~ H 2 0 . 0 

M $ f H ti ill CH3 H 2 0 0 

I s f F " M C"3 H 2 0 0 

N s H H M H· CM3 H J c 0 

~ s ~ " K H CH3 H 3 0 0 

H s f ti .. H ~ H 3 0 0 

H s f f H H ~ H 3 0 0 

CH SOz H H M H C"3 K 2 0 0 

CH SOz GCH3 H H H '"3 ff 2 ... 0 I 

CH SOz , " ... H t~ H z o.· 0 

CH so2 f f H H C"3 H 2 0 0 

CH SOz ~ M H H C"3 H l 0 O· 

CH SOz otH3 K H K CH3 H 3 0 0 

CH SOz f H H K CH3 H 3 0 0 

CH so2 f f H H ~ " 3 0 0 

N SOz H H ii H ~ H 2 0 D 

~ so·~ 2· H H H tH3 K z 0 0 

II so . f 
I H H H ~ H 2 .. 0 0 

i4 SOz f F ·H H .am, H 2 0 0 

N SDz M H M H tH3 H 3 0 0 

H SOz OtKi ... H K ~ M 3 0 D 
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.~nmATIQN or_~TAB~. 2 

x y 11 u RI 14 IS 17 m ,. t !Ji 

' . ~--~---.,,'oiiiiiiii! i" -· 

~ so2 F H H ~ ~ M 3 0 0 
N so2 F F mt H t~ H 3 0 0 

~J. 

Compounds of the formula·I {see attached for-
mula sheet.I) where n "" o, p "" 0, q is 0, R6 "" N-metlb.yl= 

5 N'-cyanoamidino and with the following furth~r 
~ubstituent meanings: 

I y Rl 12 a 14 RS mu It t IU 

tHJ s H H H IK t~ .H 2 0 D 

CH s F H H H . tH3 ff 2 0 0 

c~ s ·H H H H ~ H 3 0 I 
CH s F ~ M I CH3 H 3 .. 0 0 
ti NH H H M H O&H3 H z CD G 

CH NH f H H M OCH3 H 2 0 D 
tH NH H .H H M ~ H ! 0 I 
tK • f H M ·H OCH3 H 3 0 0 

N s M H H ~ ~ H 2 D Cl 
N s F ii H H tH3 H 2 0 «> 
N s H H H H t~ H 3 0 0 
I s F H K ff tH 3 K 3 0 D 
L1 • M H IM K Dall M 2 I 0 

N llm f ff H H ~ H 2 0 0 
I IH K .. H H QC~ ~ J 0 0 
I • f H ff H otHl H 3 D 0 



~ 
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Compounds of the f orm.ula I {see attached for= 

mu.la sheet I) where n = O, JP ""' 0, q ... 0, R6 20 1-N= 

methyl-2-nitroethyl and with the following further 

5 ~uh~t.itu.ent meanings: 

x . y Rl R2 13 R4 15 R7 m f' t Ill 

. iiil!;;IS;3 =~ ";;;!;'3;;§ -iS='~i!'3 

CH s H H " K ~ H 2 0 0 

tH s f H H ff CH3 H 2 0 0 

tN s H H M H ~ H 3 0 0 

CH s f H M ff ~ H 3 0 0 

CH • H H K M OCH:; H 2 c 0 

CH IH F H ff M OCK3 " 2 0 0 

CM KM H H H K H 3 ... c c 
tH MM f H K R ~ M 3 0 0 

00 .s ~ H H M tH3 ff I 0 0 

SC s f H H ff C"3 H . 2 0 0 

N s H ff ff H CH, K J a c 
N s F H H H CH3 H 3 0 0 

~ NH H M H K OCH3 M 2 0 0 

ti NH f H H H ~ H z 0 c 
~ RH H H H H otH3 H 3 c 0 

N NH f H H ff OtKl .ff 3 0 o· 

JABLI 5 
Compounds of the formula I ~see attached for-

·mu.la sheet I} where n "" O, p "" 0, q "" 0, R6 "" N- {2-

propyn_-1-yl) -N' -cyanoamimidino and with tllle following 

10 f~rther substitu.ent meanings: 

l ' Rl R2 13 14 15 R1 Ill t u 

~-~ 

CH s M M ff H C"J K z 0 0 

CH s f H H H C"3 H z 0 0 

CK s H M ff H ~ ~ 3 0 0 

CH s f ff H M CH3 M 3 0 0 

CH' NH H H H H OtH3 It 2 0 0 
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CONTINUATlQN Of l'~LS_. ~ 

x y 11 12 u 14 RS R1 II r •t u 

CH NH f H H M ~· H 2 0 0 

CH NH H H ff ff otH3 H 3 ·O 0 

.CH HK f ff H ff. 0t"3 H 3 c 0 

M s H H H H t~ .. z 0 0 

N s F H ff H tH3 H 2 0 0 

™1 s H H H H tH3 K l 0 0 

N s f H H M CH3 \H 3 0 0 

I NH M H H H ~ ~ 2 0 0 

fill NH F H H H otH3 H 2 0 0 

M NH IH K H .. -~ ~ J ' 0 .· 

Pl! NH f M H H OtK3 ff J 0 0 

l".AlU~E .i· 
Compounds of the formula l {see attached for-

mula sheet I) where n ~ O, p ~ O, q ~ O, R6 ~ 5,6-dihy~ 

5 droxy-1,3,4=triazin-2=yl and with the following further 
substituent meanings: 

x y Rl 12 D .14 IU R7 la r t ~ 

CH s M H M H '"3 H 2 0 0 

CH s ~ H H H ~ H 2 0 0 

tff s F M M M C"3. M 2 @ 0 

CH s F F H H CH3 H 2 I 0 

CH s H ff H ff C"3 H 3 I) 0 

CH s OtH3 H H M Qi 3 H 3 0 0 

Di s f H M H ·C"3 H 3 0 0 

CH 5 f f ff ff tK3 H 3 0 ' 
~ 

ta· s H H H H .tK3 H. 2 0 D 

N s otH3 H H H CH3 J. 2 0 0 

I s f H H " tH3 H 2 0 c 
H s f F H H.· It~ H 2 .. I 'O 

N s H H H ff CH3 H l 0 0 

N s Dt~ H ff H t~ M 3 0 0 

N s F H H H CH3 H 3 c 0 
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COml."!NYA?ION OF T..NBLE 6 

x y Rl 12 R3 R4 RS 11 D r t u 

~ 
iii; 'e!S ;a ;;;;a:_i§R~ rr=;;;eJ . li!LLGR :::EH!:;;;;;,;;; 

N s F f H H· ~ ·w 3 c 0 

CH SOz H H H H CH:; H 2 0 0 

tH. SOz ocu, H H H ~- ff 2 0 0 

CK so . 
2 F H H H . tH3 !H 2 e· ·o o. 

CH SOz f F H H ~ M z .. 0 0 

CH so2 H H H H C"3 H l 0 I 

CH so2 OCH l H H H ~ H 3 0 0 

CH SOz f H H ff ~ H l o· 0 

CH 502 F f H ff ~ H 3 0 0 

N so2 ~ H H H c~ H 2 0 0 

N SOz ~ H H M t~ H 2 c 0 

ti so2 f H H H CH3 H z I 0 

Pe SOz F F H H at, M ! 0 0 

~ SOz H " H ff C"3 M 3 0 I 

M SCz ~ H K H. ~ " 3 0 0 

I 502 f H H K ~ H 3 0 0 

~ SOz f F K H C"3 " 3 Q 0 

~LB "1 

Compounds of the formula I (see attached for-

mula sheet. I) where n ~ O, p g O, q "" 0, R4 :§ methyl~ 

s ~ulfonyl and with the following further substituent 

m~anings: 

·x y mUl2UR5 Ii 11 m Ir t 111 

tH s ~ H H CH3 Phenyl H 3 a I I 

CH s H H H CH3 38Diaeth,J1111in1111th.Jl,he~l ·H J .. I I 
CH s H H IH ~ 39 PtpertdtROllltimy1phtnJ1 I .J .. I I 

CM s H M H c~ z .. Thiue1.r1 H J ... 0 I 

CH 5 H H H CH3 4.5sDimetfu'1@2~thtaz11y1 .H 3.- 0 I 

CH S .H H K ~ z .. 1midlu:1lyl H 3 B 0 0 
CH s H IH H tH3 l-Klth11·2·i11td1zoly] H 3 "'. 0 I 
CH s ·H H H tH3 1,2,38Triazo1~4~y1 ff 3 0 I 
.CH s H H ff CH3 JeMeth,Jlsl 1 !9 38tr18Z01*~-11 H 3 .. 0 0 
CH s H M H c~ 1,Z94alriazo1e3ayl H 3 . 0 c 



.. 
~ 25 ~ 

·;r 

CQNl'I.~ OP TABLE. _2 

I -Y IU U 13 U Ii 11 m r t u 

tH s !K .. H CH · 
3 4eMethylsl,2,4@triilOle3sy1 K 3 e 0 0 

tH s H H H CH3 letrazo1 .. 1 ... 11 H 3 0 0 

CH s H H H. ~ 18Mlthy1tetrazc1~5 ... y1 ff 3 "". 0 0 

tH s .. H H CH3 ls(2•Dtmethy1mmitaoethy1)tetr1zol•Seyl H 3 e c 0 

c .. s IH M K tH3 la(lsH,Jdf'OJC.Ylthy1)tltr1zcls§ayl H 3 0 c 
CH s H H H tH3 l,2,3aTh1adilZl1§4sy1 M 3 ... 0 0 

CH s H H ff CH3 l,J,4 ... thiadtaiol .. z .. y1 M 3 .. 0 0 

CH s ~ H H t~ 5 .. M1~11 .. 111J,4 .. thiad~1zo1 ... z .. y1 H 3 ... 0 I 

CH s H H H tH3 z .. '1ricHm,1 M J ' 0 

tH s H H H C"3 4 .. ,1f1cHmur1 H 3 ... 0 G 

tH s H H H C"3 z ... Pmmidtnyl H 3 .. 0 G 

tH s " M H CH, 2~1e1ztmid110111 K 3 ... 0 0 

CH ·s H ff K c~ l,l@DihJdrol)'·l.J,4strtmztneZe1l h 3 .. I 0 

TA91DE=1l.-
Com.pounds of the formula I (see attached for-

mul©i sheet. I) where n "" O, JP "" 0, q ~ 0, R4 "" H and 

s- with the following further substituent meanings: 

x y 11 a au 16 R1 m " t I 

~~;!; 
:,;;;;;;ii =~;;;;-

CH 0 H H ff CM3 Phenyl H 3 .. I c 
tH 0 H H ~ c~ JeDtmethyl1mi~11mthylphen,,1 ff 3 .. 0 I 

tH 0 H ti H CH3 3·Ptperidinoaethy1phenyl H 3 ... I ~ 

tH 0 M H H tH3 z ... PJJ'tcHnJl H 3 .. 0 I 

CH 0 H H H t~ 4 .. PJTidin)'l H 3 ... I I 
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.CQ..NIINUAIION OF TABL_E .S. 

x y IU 12 13 RI Ii R7 a r t u 

~;z;;!e'c:@J" .. - e-o i .. . iii!i.· - S F S!E:l!L~ Tl!-~ i!EtiS!! ;;:i'" 5----C 
7 ! ·-~ 8: -

tlH 0 H M K t~ Phen.r1 H 2 ~ c 0 
CH 0 M ff H CH3 JaDt111thyllllt1KJ111th,ylph11y1 H 2 .. 0 0 

tH 0 " H H C"3 3 .. p1peridt111athylp~1ny1 H 2 .. 0 0 

CH 0 H ·H K ~ 2 .. P,yi>idi 111 K 2 .. c 0 
CH 0 mt ff H t"3 4 .. P1ridiny1 H 2 .. 0 0 
CM 0 H H H tH3 Phenyl H 4 & 0 0 
tH 0 ff H H t~ JsDilllthJ1141inm.tby1pb11y1 H 4 .. 0 0 
CH 0 H H M CH3 3·Pipertdinoa1th1l,..n11 H 4 • o ·o 
CH 0 K M H c~ z ... PJr"idha.rl H 4 .. G D 
CH 0 H ff H CH3 4 .. P1ricHnyl H 4 .. 0 0 

TQLE Jl 
Compounds of the formula I {~ee attached for-

mu.la ~heet I) whe:re :n "" O , p "" O, q "" 0, JR4 "" H and 

5 with th~ following further substituent meanings: 

l y 11 12 JD 15 16 11 Ill WI" t I 

- ts::;!! - ws: =s:='i"~ ii?CTL!E . e::::zg,g;g '"SE!!: :: .. @:: __ .. 
N s H H H tH3 Pbnyl H 3 .. 0 0 
~ s H H H C"3 JsDi1111thyl1a1in1111&th)'1pheny1 H 3 0 I 
H s H ff HI ~ 3sPiperid1mmtt1th,rlphaft.)'1 H 3 ... D I 
~ .s H H ff ~ 2~Tht11ol11 ff 3 .. 0 I 
N' s H H " ~ 4,5·DtmetiJle2&thiazo1y1 H 3 ... I t 
IN s H ff H ac, 2--lmiduolyl H J .. I I 
N ·S K H H CH3 J .. MIJthy1~2simidazc1y1 H 3 .. D I 
N s H H ff CH5 J,Z,J8 Trt1zo1*4eyl M l 0 0 
I s H H K tH3 leftethy1 8 !,2,3•trt~zole4eyl M 3 s I I 
00 s H H H t"3 ·1,2,4eTrtazo1•3eyl H 3 .. 0 D 
~ s K H H C83 4~Mlthy1~1 1 2,4~trtazo1e3sJ1 H 3 e I 0 .. 
~ s H H H ~ letruo1 el ... 11 H J e 0 c 
WI s ~ H M ~- l·Matkyltetra111~1811 H 3 .. ·o 0 
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. CONTIWA'.:fl;Oti OF TABLE 2 

x y RlUURS Ri 17 II r t I 

~ 

11'1(! s M H H ~ ls(2sDtmathylaminottb11)tetrazo1~5ey1 ff 3 8 0 c 
~ s H H H tH3 ls(2-HJdn)JC11lh,J1)tltril!Z01 8 5sy1 H l 0 0 

N s ff H H ~ 1 ,z,J ... lMacHuol .. 4 .. y1 H 3 e.O .o 

~ s H ·M ~ tH3 J,J,4•lhtadJilJ01~2ey1 H 3 e 0 0 

H s ~ H H C"3 58Methy1-l,3 9 4@t~tadtazo1~2ey1 " 3 ... ., 0 

N s H M H tH3 2sPJridhtJ1 H 3 .. I D 

H s M H ~ t"3 4 .. p,rridt111 H 3 I ' 00 s H M ti ~ !·'11"tmidin11 H 3 e o.o 
i\ll s H H ff CHs 2-lll:zimfdazo1y1 H 3 .. I I 

N s M H M ~ S,l~D1hydrDXfsl.3,4etrimzims2•y1 .H J 8 I 0 

TMtiE .J.Q 
Compounds cf .the formula I {see attached for-

mula shee.t I} where n ,,.. O, p ""' 0, q ... 0, R4 "" H and 

5 with the following further substituent meanings: 

x y llUUli Ii 17 ii 1' t I 

E?iiV!ll --=iFZ - . - :Y:L:z - - _:- -z:s;;; .. a .. as:.· .. ""iftil.ET_:;;;i;< 

CH s H H " t~ Phlft.Y1 H 3 .. I 1 

CH 5 H H M CHJ 3 ... otmtt.11•iammthJ1phny1 H 3 ... I l 

CH 5 H H H c~ 3~Pipertdiaomet..,1~1 H 3 ... 0 1 

tH s H H M CK, z ... ntuo111 ff. 3 I 1 

CH s H H H t"3 4,5@Dimethyl•2sthtazo1y1 H 3 .. 0 1 

CH $ H H H tH3 2 .. 111tduol11 M 3 .. I 1 

CM s H H H tH3 leMethy1@2$1fl~d1zol1l M 3 .. I l 

CH s M H H ~ l,!,3$Triazole4~y1 H 3 8 I l 

c~ s K IH H ~ leMflthylslrZ 9 J~tri&l11e4myl H 3 .. 0 1 

tH s IH ff H c~ l,2,4·Trialo1@3sy1 H 3 .. I l 

CM S·M H IH t"'Jll 4sMlthy1 8 1,2,4°trtszo1•3Byl " 3 ~ t 1 

CH s M H K -~ T1trqo1 ... 5 .. y1 K 3 ... I l 

tH s H .m M ~J l·lethJ.ltetrazol 8 leJ1 H J .. I 1 



21. ~ 

~J;;l{YM'IOH Of TABLE J..Q. 
x y 11 u ru u • 17 m f' t \ti 

~.-. ;:z:e; r"F:?E"i~- . &iJI .S'!"Riili K -:a::::z:=tv~ 
- E!!5iiiLL. '&!" :!!. 

CH s H ·H H c~ 1@(2•Dt111tby1~tnoet_,1)tttrazol 858y1 H 3 .. c l 
CH s H H H C"3 1•(1~"1drtl11th..J1)tltr11~l·lsyl H 3 .. 0 1 
tlH s ti H H t~ l,Z,3·1hi&d11Z01@4@.Jl H 3 .. 0 l 
tM s H H H ~ l,3,4~T~ildiillOl•l@11 H 3 .. 0 l 
CH s H H H ~ 5•MatitJ1 8 1®Jt4•thildi1%11•2sy1 ff 3 .. 0 l 
CH s ff ff H c~ z .. P1'"idiQ1 H 3 .. 0 1 
tH s H H M tH3 4 .. pyr1dt1,11 H 3 .. 0 1 
CH s H H H tH3 z .. Pyrtmidinyl H 3 .. 0 ··l 
CM s H H H t"3 2-a.11t11idl10111 ff J .. 0 l 
CM s K H H CH3 z .. f m"IR)'1 H 3 .. 0 l 
CH s .. H H CH3 2 .. 1hiert11 H 3 I l 
CH S· H H IH tH3 1 .. cs.1-... ~~ .. 3 ... yli H 3 .. 0 1 
CH s K M K c~ 1 .. (2@Dtmet~y1autnmaethy1)f~r11@!011 H 3 .. 0 1 
CH s H ff M Cff 3 58Metls.rl~fur11 .. z-11 H 3 .. I 1 

1'~LE 11 

Compounds of the formula I {see attached for-
mul@l sheet I) where n "" O, p ""' O, q ... O, R4 "" H and 

s with the following further soostituent meani:rrl.gs: 

l y Rl 12 13 15 II 17 a .,. t u 
F7Q:;:; . ' -~=- .. =555-- : ._ ... -

CK SCz H H H CH3 Phenyl H J .. ' 2 
CH so2 H " H CM3 3sDiamthy111lli!ft141athy1pha~yt H 3 .. 0 2 
CH $Cz H IH M tH3 3g•i,eridtnameth1lphe~yl H 3 .. 0 2 
CH SOz H H H tH3 2·lktuc1j1 H 3 e 0 2· 

tH SCz H H. H CH3 4,l•Dtaethy1°2stt •1zo1y1 H 3 .. I 2 
CH SQ. "H K H tH3 z .. Jmid110111 H 3 .. ,. 

2 2 
CH SOz K H H at. l•Mlthyl 0 Z .. imid1zoly, H 3· ... 0 2 l 
CH SOz H H H tH3 ltl,J~Trill~ls4eyl M 3· - I 2 
tH SOz H H ff CH3 1 .. Meth,rl .. 1,2~J .. trt_azole4 .. y1 H 3 .. 0 .2 
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~ON'f lNP'AIION OF ?AR~ 

x "'( Rl R2 R3 II RI 11 m r t Wj 

----. g - - ::@!! !ii @::£ .•• .... -~ii!S!!!e!l- see:az-~ ~ "'i! e iii! 

tH soz H H H C"3 1,l,4~Triazol•ley1 H 3 a 0 2 
CK so2 H H M CHs 4..fletJs,rl~l,2,4-trtazoleJ~yl ff 3 ~ 0 2 

CH so· H H H ~ l1tru11 ... 5 .. 11 H 3 ... I 2 2 
CH SOz ff H M C"3 l 0Metl\Ylt1tr1101@s~11 H 3 .. 0 2 

CH SOz H H H CH3 ls(lsDi111thyl1mii~oethy1)tatrazo1~5~y1 H 3 a G 2 

CH so2 H ff ff ~ Js(!-H.Jdroxyetf\rl)t1trazo1s5eyl H 3 ... o 2 

CH so2 H ff H c~ l,2,3~Tii1di1zo1@4ayl H 3 .. 0 2 

tff 502 H H H tH3 1,J,4~lhiadil111~2Byl H l .. 0 i 
tH SOz H H H t"3 l•Met.hJlsltl,4sthiadilZl1e2sy1 M l .. 0 2 

CH 502 M ff H ~ z .. PJrfcHn.rl H l ... 0 2 

CH so H H H t~ 4 .. p.Fidinyl . H 3 ... 0 2 
I 

tH ID2 H M H at, z .. PJ1"'imidt~11 M 3 .. 0 2 

CM so H H H CH3 z~Benzimtdazoly1 H 3 ~ I 2· 
2 

CH S02 H K H CH3 z .. ,.,,...,1 ff J 0 a 
CH SOz H H H ~ z ... 1'hieny1 H 3 I 2 
CH SOz H M H t"3 9 .. CkJ,ag .. ~ ..... 39711 H 3 .. 0 z 
tH SOz H H H CH3 S@(!eDime~11mia1111thyl)f~1n$Z@yl H J .... I 2. 

CH SOz ff H H C"3 58MetbJl@fur1n~Z@yl M 3· .. 0 ' 
l21Uo1.E l2 

CompoUA~ds of the formula I {see attached for-
mu.la sheet I) where n ""' o, p "' O, q "" 0, R.4 :g H and 

5 with the following further substituent meanings: 

l ' 11 R2 13 RS - RI .17 D '" t·~ 

CK s OtH3 H H ~ PheQl H j· .. 0 l 
CH s Dtffs ff ff CH3 J~Dimeth,Jlamf Aometh,rlphemayl H 3 ... 0 1 
CM s ~H H ~ J@Ptpertdinmnathy1~n.Y1 H 3 .. 0 1 
CH S_Ct"3M H CH3 z .. 1'Muely1 H 3 .. 0 1 

tK S·0C"3H K tH3 4.5sDi1111thyl 0l~tht1ZOlyl H 3 .. 0 1 
CH s CCH3 .ff H tHi z .. Jmtdazo1y1 " 3 .• 0 J . 



--
-

;. 

x 

CH 
CH 
·cH 

CH 
CH 
tH 
CH 
CH 
CH 
CH 
CM 
CH 
CH 
tH 
CH 
tH 
CH 
CH 
CH 
CH 
CK 

... ~ 30 

g)N'l"JtNUA~l-~ _Q~ TA,BLE 1_2_ 

' Rl 12 13 15 • 11 Im 

s ~H H CH3 l·Methy1e2•im1dazoly1 H 3 
s OC~ H H c~ l$2,3·lrtazo1 8 48 yl ff 3 
s ~H H CH3 lellthy1 8 1.Z,3atriazo1•$ .. y1 H 3 

s -~" H ~ l 9 2 54@1rtazo1s3~1l H 3 
s ot~ M K C"3 4@Meth,J1@1,2,4@tr11zoleJ .. yl H 3 
s ~H H C"3 Tetruo1 .. 1 .. y1 ff 3 
s Otff H 3 H tH3 l~~ttetraz11e5ey1 H 3 
s ~H M t"3 J ... (2·Dimthy1 at no1th,r1) tetruo1 .. s .. y1 ff J 
s 0C"3 ff H CH3 la(!@ffldroX.Jeth1l)t1tr&aols5sy1 ff 3 
s OCH H 3 IH CH3 1 0 2,3eT~tld1az11 84°11 I .J 

s ~H H t~ 1,3,48,...ildi~ol~ZeJl H ·3 

s at~ H H CHJ 5'""9th,J1@1,3o48thildi&I01s!~y1 H 3 
s 0C"3 H H tH3 z ... P.rrtdt-111 ff 3 
s OCH H 3 H ~ 4 .. PJY'fcH~l M 3 
s OCH mi 3 H tH3 z .. P11"tatdi11l H 3 

s·~H ff C"3_ 2·11111mtd11ol11 ff 3 
s otff 3 H ff t"3 z .. fur&h,J1 H J 

5 ~H H C"3 z .. nd1n11 H J 

s ~H H t"3 s ... atai.,. .. w~ .. a .. y11 H 3 

s OCH3 H ~ CH3 Se(ZsDt .. thy1111tnmnet~y~)f~~1n•leyl H 3 
s ~H ~ tM3 18Nethy1 8f&irl~sZs7l M 3 

l".ABloli:i lJ, 

Compounds of the formula I {see attached for­
mula sh.e~t I). whe·re n !l!g O, p "" 0, qr "" 0, R.4 "" H and 

5 with the following further sulbstituen.t meanings: 

r t I 

D 1 
.. G l 
.. 0 l 

"' 0 l 
.. I. l 
.. 0 l 
.. 0 l 
.. 0 1 
.. 0 l 
... 0 l 
.. 0 l 
.. 0 1 
~ I l 
.. I· l 
.. 0 l 
... I l 

"' ' 1 
.. 0 J 
M c I 
.. D I 
.. I i 

l '11R213R5 R1 m r t ·~ 

· CH S · f I ff tH:s ·Phe111l 
am s f. H H ~ J .. Dt•thJ1~h••t.h11pken,y1 
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CQNTINFJATIQN=QF 1AJ!LE 13 

x y IUl2Dl5 • R1 m r t I 

:mwa:z_ iE"i? . --· ".!iii . § . - ~- --_a __: __ 

tH s F H H CH3 JaPtperidtnemethylphemyl ~ 3 @ 0 l 
CH s F H M ~ z .. 1Muolyl ~ 3 e 0 l 
CH s f H H ~ 4,5•Dimeth1leZsthiazoi11 ff 3 .. 0 Jl 

CH s f H H tH3 2 .. 1siru1111 ~ 3 ~ 0 1 
tH s f H .. ~ l&Met)\y1 8 2 .. imld1z1l11 H 3 a 0 l 
CH s f H H CH3 1,2,J ... Triuo1 ... 4 .. y1 H 3 B D I 
CH s f H H CH3 1 8Meth,y1®1,2,Jstriazo1~4sy1 ·H 3 I l 
tH s f H M tH3 1,2,4elrlazo1°38 y1 H 3 e I· 1 
CH s f M K CH3 4~1Metiy1°l,Z,4•tria101s3@y1 M 3 8 0 1 
CM s F ~ H CH3 letruo1 .. s .. 11 ff 3 .. 0 m 

t~ s f ~ H C"3 l·Metla,J1tetraz~1®5@y1 H J ... 12 1 
CH s f M H C"3 l~(lsDimeth,Jlamine1thJ1)tetrazo1&1@y1 H 3 ... I 1 
CH s F H M ~ l•(l·l.rd~XJlthyl)tetrazoleS•y1 H 3 .. 0 l 
tH s F H H CK3 1,l,3sThiadilZG1e4 .. J1 H J ... c JI 

CH s ; ~ M t~ l,3,4·1hiadi1z11~2-11 H 3 - 1·1 

CH s F H H CH . 
3 S·KethJ1 .. J,J,4tithtadi1z~1~2~1l M 3 .,. G l 

CH s ; H H t~ z .. P.Y"idtB,)'1 H 3 @> I l 
CH s F K M tH3 4 .. pyrtcHS\Yl H 3 .. D 1 

tff s F H H CH3 219Pyrim1dtny1 H 3 .. I 1 
tH s F H H ~ 2·11niiaidazo1y1 M 3 .. 0 1 

tH s f H H tH3 z .. fur111l H 3 ... I I 

CH s f H ~ ~ ZsTM1111 H 3 ~ 0 l 

CK s f H .. ~ 5 .. CbJ.-. .. tlli--e!eyll H 3 ... I 1 

CK s f· H H ~ 5 .. (z .. Di111thylni~-.thy1) fimr1~e2 .. yl H 3 ... I l 

CH s F M !H CK3 5·Met~1~furams2@yl H 3 0 l 
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... 
'.'fMLLli 

......... 

Compounds·of the formula-I (see attached for= 
miul~ she~·t I} where n ~ O, p :Oil O, q ""' 6, R.4 ""' · H and 
with the following further substituent m~anings: 

x y Rl 12 U U RI 11. r t u 

CH s K H ff Cff 3 Phe1,11 ·H 3 .. c 2 
CH s H K H ~ JADilllthylimillllethy1pnlft.11 H J .. D 2 
CH s H ff H CH3 3HPtp1rtdfno111thylplls111 H 3 .. I 2 
CH s H H M C"3 2~Thtuo111 H 3 .. 0 2 
CH s H ff ff ~ 4,5sDimethyls2ethtizoly1 H 3 .. 0 2 
CH s H H H c~ 2 .. Jmi dmzo 111 · H 3 ... 0 2 
CH s H H mi t"3 18 Methyl .. 2eimid1zolyl H 3 .. 0 2 
tH s H M K c~ l,2,3elriazo]a4~y1 H 3 .. 0 2 
CH s H ff H CH3 1@Meti\Y1•1,i,3~trtazo1s4ey] H 3 .. 0 2 
CH s K M H CH3 1,Z94eTrtazols3Qy1 H 3 .. I 2 
CH s H H H c~ 4~Matis.rl•l,2,4strtazoleJ@y~ ff J .. I 2 
CM s H " M tH3 TetY"uo1 .. s .. 11 ~ 3 .. 0 2· 
tH s H H H tH 3 l•Mlti,yltttraic1e5•Yl H 3 ... 0 2 
CH s M H ff CH3 1 ... {Z·Dinthyl•inout~yl )t1trual ... s .. y1 H 3 .. I 2 
tN s H H H C"3 J .. (2 ... HJdroQethyl) tetr1101 .. 1 .. y1 H J .. 0 2 
tH s H H H ~ l,2,J .. 'fbi1eH1z1l .. 4 .. y}'. H 3 0 I ! 
CH s H H K CH3 1,J,4eThildill01s2•J1 H 3 .. I 2 
CH s H K H CH3 S•IMlthJ1sJ,J,4athildilZl1e2~y1 H 3 e I 2 
CH s H H M c~ z .. PyrhHny1 K 3 ... 0 2 
CH s ff .. H tH, 4 .. P1rtcHayl H 3 c 2 
tH s M H H tH3 2sPyrtn~cHny1 H 3 .. 0 2 
CH s ff H H tH3 z .. a.zt11id1zo1y1 H 3 I 2 
tH s H H H c~ 5·1ttroimidazoleley1 H 3 .. D z 
CH s M H H ~ 2sleth,J1·5·nittroillltdazo1sleyl H J .. I ! 
CH s ff H H ~ z .. Furanyl H 3 .. 0 2 
tH s H H K tH3 2 .. thi e11yl K 3 .. I ! 
CH s H H H CH3 J8ehJ.GCOs~eJsy1J H 3 @ I 2 

CH s K H H Ci~l 5·(2eDfmeth)'1aminometh.Jl)fur1m~2wyl H 3 e ~ 2 

CK s H " M .tff3 5·Mlthy1•fur&ne!sy1 K 3 .. I 2 
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TABLE 16 

Compounds of the formula I {see attached for-

mula sheet I) W'here n = 0, JP ""' O, q oi: 0, R4 :g H an.d 

with the following further substituent meanings: 

x y RlUDIS II 11 II r t Iii 

tK s H H H ~ Pbe171 ff 2 2 l 2 
CH s K H ff CH, l•Dtm1th,ri111tnmmeth;lph1111 H ! 2 l 2 
tlH s H H H ~ 38Ptperidtnmnet~1pl!men,,1 H 2 2 1 2 
tH s H H ~ t~ z ... TMuo111 H 2 2 1 ! 
CH s HI ff H CH3 4.,5 .. Dimeth.Yl .. z .. ~iu1111 H 2 2 l 2 
tH s H ff H CH3 z .. Jmiduo1y1 H 2 2 l 2 
CH s H H K t~ ~sltthy1~2·iaid&zo1y1 H 2 ! l 2 
CH s H H M t"3 1, 2,J .. Triaz~1 .. _4 .. y1 H 2 .2 m z 
c~ s M H H C~3 ls"9thylal,!,Jetri~Ole4e1l H 2 2 1 2 
CM s H H H ~ 1,2,4eTriazo1sJ~y1 H 2 2 l 2 
tH s H K ff CH3 4MNtthy1 8 l,2,4strtazoleJsy1 H 2 2 1 2 
tH S.H K H C"3 11tr11obJ .. ,yl H 2 ! l z 
CM s mt H H CH 3 JsHethyltetrazole5§y1 H 2 z 1 z 
CH s H H ~ C"3 la(ZsDt111th1lamtnoethyl)tetr1zoleleyl H z 2 ·1 2 
CH s ~ H H t .. 3 i .. (2·M,Jdroxyet~1) t1truo1 .. 5 .. y1 H 2 2 1 ! 
CH s " H H CM3 l,2,l·1'tadltazo1@4@yl ff 2 2 l 2 
CH s H H H CH, l,31 4•Thi1diazo1@2e1l H z 2 1 2 
CH s H H H CH3 55Mlth.Yl~l,J,4°t~t1dtaz11@2sy1 H 2 2 l 2 
tH s H H IH CH3 z .. P.rrhH~1 H 2 2 1 2 
tff s H I H t~ 4 .. '1irhHny1 H 2· 2 m 2 
CK s H H H tH3 z .. P7rimidtnyl H 2 2 l 2· 
CK s M H H CH3 z .. aenzi"midazolyl ff 2 2 l 2 
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.. 
l'AiLE 11 

..... 
Compounds of the formula I (see attached for=· 

mul~ sheet l} where n ~ O, p ~ O, q ~ o, R4: ""' R and 
with the following further substituent meanings: 

I y Rl R2 R3 RS 16 17 II r t u 
. . ;;;;Ji! !;!; ;,;e_Sjie;:IS!! 30i . 

blLZ e:az 
&: Ei. ::ze· -=iE.!!iil .E=7"5:AZ~ CH s H H ff CH3 Ph1111 H 3 ... I l tH s H H H ~ 3·ltmlth,yl111t10111t>u-1pheny1 K 3 .. D 3 

CH s H M H CH3 3~Ptpertd1ftllllthy1phe~yl H 3 .. 0 3 
CH s ff H H CH3 2 .. Thi1z1l11 H 3 0 l 
CM s H H H c~ 4,5·Dimethyl@2ethiizo1yl H 3 .. O· l 
tH s ~ H H tH3 2 .. Jmtda10111 H J D 3 
CH s H K M t~ le!Mllthyl@Z~imidaz11y1 H 3 .. 0 J 
CH s H ff ff ~ 1,2,!eT~tll01~4eJ1 H 3 .. ·C J 
CH s H H H CH3 ! .. Mltf\yl .. 1,.2,3•."tri IZO 1 .. 4 .. y1 ff 3 .. I 3 
CM s H H H tH3 l,Z,4~lri1101~3-y1 ff 3 .. G J 
CH s ff M H tH3 4sMethyl .. 1,2.4etriazolaJ~y1 H 3 @> 0 3 
Cff s H H H ac, letruol .. 5-=11 ff J 0 3· 
CH s H H H CH3 l"Hethyftetrazolg5s1l H 3 ... I J 
CH s H H H CH3 le(Z8Di1mthylmttR1etiufl)tetr1Zo1~5-y1H J 9 I J 
CH s H H ff Cff 3 1•(2~1frdroJC,JllhJ1)tltrgzo1s5s11 H 3 .. I 3 
CH s ff H K t~ l,2.3•Thiadiazo1~4eJ1 ff 3 .. I 3 
CH s H H M c~ l,3.4@Thiadiazo1®2sy1 H l ~ 0 J 
tH s H H H tN3 5·Methyl~l,3,4@thiM!i&Z01*2~y1 H 3 .. 0 l 
CH s H ff H Cff 3 z ... pyridiRJl H 3 ~ 0 3 
CH s H H ff CH3 4 .. pyrtcHnyl ff .3 ~ 0 3 
tH s H H H CK3 z .. Pyr1micHnyl H J .. 0 J 
CM s H H M CH3 z ... 1tnz111idazol11 . H 3 .. I ·3 
CH s H H ff c~ 5·Nttrotmidazol~l~yl H 3 .. I 3 
CH s M H H ~ z .. Mtth.Yl .. 1 .. n,tnwid1zo1 .. 1 .. 71 M 3 ..• 0 J 
tH s H M H c~ z .. f11'r1n11 " J .. c 3 
CH s H H H ~ z .. Thienyl H 3 ... 0 3 
CH s H H H CH3 SsCl/W.RO .. *A--"'28712 H 3 ' 3 
CH· S ·M " H c~ s~ cz .. 11H111tat1l •i1U111tbJl > ,,,. ... z ... 11 H 3 ,.. G 3 
tff s ff H H t~ S~MltJ\11@flrl~sl@y1 K 3 .. I 3 
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· . :IABLS _18 

·compounds of t.lhe formula. I {~ee attached for-

mul~: f.!lhe~t I) where n "" O , p "" O , q .., 0, 1M.,,Hand 

with t.he following fu.:rther substit.uent. m~anin.gs: 

x y Rl R2 ID 15 Ii R7 a r t u 
-~ .. -~· -ii!"-!!e!.~!&;e;&;;;;;3!i3;" - ;i· ·ea;;;;:;;;=e.!iii!!! 

:----:;;a. -. ·-· 
N s H H H ~ Ph811 H 3 .. 0 l 
~ s ff M H tH3 3·DimathJ'1111i11m&th,ylpb1~yl ff 3 8 0 .1 
H s H H H tH3 38 Piperidinmuthylpheny1 H l • I l 
N s H M H CH3 z .. Thtu1111 H 3 .. I l 
00 s ff " ff tff 3 4,5slfllltthyls2ethiazo1y1 H. 3 .. CJ J 
N s H H M CH · 

3 z;.Imidazolyl H 3 .. I l 
~ s H H K CH3 Jefleth.)'1e!siDidlZD1J1 H J - I 1 
~ s H H H am, l,2,3•Tfillll@4sy1 H 3 .. D l 
N S· H H H ~ l•MttliJ1•1,l,3°triillle4@y1 H 3 .. 0 1 
I s M H H ~ 1,2,4slrilZ01 .. J 8 yl H 3 ~ 0 1 
H s H H M ~ 4wMethJlsl,2,4·trf1z1t~J·1l H 3 .. 0.1 

N s H K H ~- Tetnzo1 .. s ... y1 H 3 e 0 2 
~ s H H H ~ l&Neth.)'1tetrazo~s5sJ1 ·H 3 ... I 1 

~ s H H H t"3 ·1-(lsli111thyl11ttmoethyl)t1tr1zo1@5~y1 H 3' .. I 1 

~ s H H " CH3 l~{ls~JC.Ytthyl)t1tr&1•1~5@yl H 3 .. I l 

M s H H H c~ l,.,3slhildtazo1@4syl H 3 .. 0 l 

111 s ~ H H CH, 1,J,4@thildi&Zl1e2sJ1 H 3 .. 0 l 

N s H H H ~ 5~Methy1 .. J,3,4 9 thiadt1zo1s2@1l ff J ... I I 

~ s H H H c~ z .. pyr-tcHn,1 ff l .. I l 

M' s H H H C"3 4 .. pyridinyl H J ., G m 

N s H H K C"3 2sPyrfaidtny1 H J ... 0 m 

~ s H H H t~ 2~1enzimtd1zo1y1 H 3 .. 0 1 

N s H H H t"3 2sfu~any1 H 3 .. 0 1 

00 s H H H CM, z .. thienyl ff 3 .. 0 i . 

~ s K H H tM3 1 ... c:lltl.-. .. tkl~ .. a..y11 H 3 ... I 1 

~ s H H H ~ 58 (lsDtmetlhylann~ltaetbJ1)f~r&ms2@yl H J .. I l 

ti s M H H ~. SeMethylsflF&ftsl0 yl H 3 .. 0 ! 
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TAHLJ!Lll 
Compounds of the formula I ~see attached for­

mul~ sheet I) where :n "" O, p ll'l: O, q "" O, R4 s H and 

with the following ·turther substi~uent meanings: 

X Y Rl 12 RJ RS 

CH sc2 H H ff C83 
CH SOz M H M CH3 
CH so2 H H H CH3 
CH SOz H ff H ~ 
CH so2 H K H tM3 
C~ so2 H H H ~ 
CH SOz H H H CH3 
CH SOz H H M ~ 
CH so2 ~ H H tH3 
CH SOz H H H CH3 
CK so2 H H H tH3 
CH so2 K ~ H CH3 
CH SDz H M H ~ 
CH so2 ff H H CH3 
tM so2 H H H ~ 
CH SOz H K H CH3 
CH SOz H H H CH3 
CH so! H H H tK3 
tH so2 H M H CH3 
CH·SOz K H H tffa 
CH SDz. H H H tH3 
CH so2 H H H C"3 

Phenyl 
3~Dimeth,,y11111tnomethy1pheny1 

3sPiperidtnomethy1pheny1 
Zs Th1az11y1 
4,5eDimeth11s2 8 thtazo111 
z .. Jmid1zo1y1 
lslath.fl·l·imidaz1l11 

R7 11 r t I 

H 2 2 1 2 
K 2 2 1 2 

H 2 2 1 2 

H 2 2 1 2 

H 2 2 1 2 

H 2 2 l 2 
H 2 2 1 2 

l,l,J·Triazo1@4@yl H z .2 1 z 
l ... Mlthy1 ... l·.2,3· .. tri1Z«>l .. ~ .. yl H 2 ·2 l 2 

1,Z,4slrill01@3ey1 H 2 2 l 2 
4s1feth,ylslo2t4striiZ01•J~y1 H 2 2 1 2 
Tetr1zo1•5eJl H 2· 2 1 2 
l 8Methyltetr1111e5~y1 H 2 2 l 2 
1~(2·Dfmeth.)'lm1~~01thy1Jtetrazols5•11 ff 2 2 1 2 
le(2 .. Hyclnxyeth,y1).tetrazola5 .. yl H I 2 ·1 Z 

1,2,Jelhiadi&zo1s4•Jl H 2 2 1 2 
1,3,4@lht1di1ZOleZsyl H 2 2 l 2 
58 Mtthy1@193S4sthildilZlle2eyl H 2 Z 1 Z 
2sP,yridt~1 H I 2 l Z 
4sPyrtdiny1 H ·2 2 1 2 
28 PyrimidinJ1 H 2 2 1 2 
2slenzintdazo1y1 H 2 2 l 2 

S and the salts of the compounds listed in the above 

ti!!bl~s. 

The invention further relates to a pr~cess for 

the preparation of the cotnpounds of the formula I and 

their salts. 

10 The process comprises 

a} · reacting· mercap~oben.zimidazol.es ·of the formula II 

(~~e attached formula sheet !) , in which X, R1, . 

R2, R3 and ~4 have the meanings indicated above, 



with picoline derivatives III (see attached for­

mula sheet. I), in which RS, R6, R7, Y, m, p, q, r, 

t and u have the meanings indicated above and A is 

a suitable leaving group, or 

reacting compounds- of the formula IV (see attached 

formula sheet I), in ·which X, Rl, R2, R3, R4, R5, 

RI, m, r a~d t have the meanings indicated above, 

:n, p and_ q are the number O and A is a suitable 

leaving group, with compound~ R6-C...-H:rn-YH (where Y 

10 · ""' Se 0, NH or N·-1-4C-alkyl), or 

15 

20 

c) ·reacting com.pounds of the fo!'mula V {see attached 

formula sheet II}, in which X, Rl, R2, R3, R4, RS, 

R7 and n have the meanings indicated above and J!ial 

is a halogen atom, with thiols VI (see attached 

formula sheet !! ) , in which R6, . Y, m, q, r, .t and 

u have the meanings indicated above, or 

d) :reacting benzimidazoles of the formula VII (see 

attached formula sheet II), in which Rl, R2, R3, 

R4 and X _have the meanings indicated above and A 

is a su.itable leaving group, wi~h py:ridines of the 

formula VIII (see attached fo:rmul~ sheet II), in 

which R5, R6, R7, Y, m, p, q, r; t and u have the 

meanings indicated above, and 

(if compounds of the form.ula I where n""l or P""l and/or 

25 q ... 1 or 2 and/or Y:!!<SO or SO~ are the desired final pro­

duct~}, then oxidizing the compounds obtained where n~c 

©ind/or p ... ·o and/or q:sO and/or y ... s, ·and/o~ converting the 
. . . 

compounds.obtained, if desired, subsequently il!lt.O the 

~~lts and/or.converting salts which are obtained, if 

30 desired, ~ubsequently into the free compounds. 

In the abovementione:/!- reactions, the starting 

compounds can be employed as such or optionally in the 

f o:irm of tb.~ir sa.1 t.s. 

Suitable leaving groups A a.re·, for example, 

35 h~l~g~n atoms, in particular chlorine, or hydroxyl 



groups activated by esterification {e.g. with p_-toluen­

e8ulfonic acid) . 
The reaction of II with III is carried out in 

~u.itable, preferably polar, protic o:r aprotic solvents 

s· <~uch a~ methanol, ethanol, isopropanol, dimethyl sul­

foxid~, acetone, dimethylformamid~ or acetonitrile} 

with addition or with exclusion of water. It is carried 

out, fo;r example, in the presence of a proton acceptor. 

· Those suitable are alkali metal hydroxides, such as 

10 ~odium hydroxide, alkali metal carbonates, such as 

potassium carbonate, or tertiary amines, such as 

pyridine, t.riethylamine or ethyldiisopropylamine. Al­

ternatively, the reaction can also be carried out with­

out proton acceptors, it optionally first being pos-

15 ~ible ·- depending on the na.t.ure of the starting com­

pound~ - to separate off the acid addition salts in 

particularly pure form. The reaction temperature can be 

between Q@ and 150°C, in the presence of proton 

acceptors temperatures between 20° and ao 0 c and without 

20 proton acceptors between 60° and 12:0°C - in particular 

the boiling temperature of the solvents used - being 

pr~ferred. The reaction times are between 0.5 and JO -

hour~. 

The reaction of the compounds IV with the com-

25 pounds R6~CuH~u-YH is carried out in a similar manner to 

the reaction ·of the compounds II with the compounds 

III .. 

The reaction of the compounds V with the thiols 

-VI i~ carried out in a manner known per se, such as is 

30 known to the person skilled in the art for the prepara­

tion of sulfides from thiols and halogenated aromatic 

compounds. The halogen atom Hal is preferably a chlo­

rine atom. 
The reaction of the compounds VII with the 

35 com.pm1nd.s VIII is carried out in principle c::·ia.logously 

to the reac~ion of the compounds !I with the compounds 

III. 

The oxidation of the sulfides to the sulfoxides 

or su.lfones is carried out under the· conditions which 



ar~ familiar to the person skilled in the art for the 

oxidation of sulfides to sulfoxides or sulfones [see 

for this, for example, J. Drabowic~ and M. Mikolajczyk, 

Organic· preparations and procedures int. 14{1-2), 45-

5 S9~19S2) or E. Block ins. Patai, The Chemistry of 

Functional Groups, Supplement E. Part 1, pp. 539-608, 

John Wiley and Sons {Interscience Publication), 1980]. 

Po~~ible oxidants are all reagents customarily used for 

th~ oxidation of sulfides to sulfoxides or sulfones, in 

10 particular peroxy acids, such as, for example, peroxy­

~c~tic acid, trifluoroperoxyacetic· acid, 3,S~dinitrope­

·roxyben~oic acid, peroxymaleic acid, magnesium monoper­

oxyphthalate or preferably m-chloroperoxybenzoic acid. 

The reaction temperature {depending on the 

15 r~activity of the oxidant and degree of dilution) is . 

between -70°C and the boiling temperature of the sQl~ 

vent used, but preferably between -30° and +20°C. oxi­
dation with.halogens or with hypolh.alites {e.g. with 

aqueous sodium h.ypoclh.lorite solution), which is expe-

20 · diently carried ou.t at temperatures between 0° and 

50°C, has also proven advantageous. The reaction is 

expediently carried out in inert solvents, e.g. aro­

mat'ie or chlorinated. hydrocarbons, such as benzene, 

toluene, dichloromethane or chloroform., preferably in 

25 e~ter.!ill or ethers, such a.s ethyl acetate, isopro:pyl 

acetate or dioxane, or in alcohols, preferably isopro­

panol. 
The sulfoxides according to the invention are 

optically active compounds. Depending on the nature of 

30 the substitu.ents, there can additionally be other 

chiral centers in the molecule. The invention therefore 

includes both the enantiomers and diastereomers and · 

their mixtures and racemates. The enantiomers can be 

~mparated (see, for example, W092/087l6} in a manner 

35 known.per se {for example by preparation and separation 

of corresponding diastereoisomeric compounds) . 

·The· compounds II ·are disclosed, ·for exampl-e, in 

W066/02646, EP 134 400 or EP 127 763. The_ compounds III 

where p~o and q~o can be prepared, for example, as 



described in the following examples. 

For compounds IJCI where P""l an.d qsl or 2 and 

Y""SO cr·S02 , the corresponding 2-hydroxym.ethyl=4=mercap~ 

to:=-f:mb~tituted pyridines are oxidized, for example, 

5 u~ing m~chloroperoxybenzoic acid and subseqU,ently chlo= 

rinated, for example, using thionyl chloride. Reaction 

with 2-mercaptobenzimidazoles yields the compo~nds of 

the formula I where p~l and q~1 or 2 and Y=SO or 802 • 

Depending on the nature of the substituent R6, 

10 the sulfoxides or sulfones are also obtained in the 

oxidation to give the sulfoxides n§l. Otherwise, the 

reBpective sulfides and sulfoxides or sulfones can be 

prepared by a choice of suitable starting compounds or 

by u~e of selective oxidants. 

15 The s~arting compounds needed for the prepar~= 

tion of l!l can be prepared, for example, from the 

eorresponding halogen compounds analogously to J. ~ed. 

Chem. 14 {1971} 349. 

The compounds V, VI, VII and VIII are likewise 

20 known or they can be prepared analogously from known 

~tarting compounds by methods known per se. Thus, for 

example, compounds of the formula V are obtained by 

reaction of the compounds of the "formula II.with 4= 

halopyridines corresponding to compounds of the for= 

25 mul~ III. 
The following examples explain the invention in 

greater detail, w~thout restricting it .. The compounds 

~ccording to the invention and the starting compounds 

can be pr~pared in a manner analogou~ to that described 

30 in the examples. 

35 

1. 2= tr [3-M~thyl-4= I {2'."'pMnoxv> ethyltbiol-2:-pvrid::. 

iJ]Yl] metlhvU.thio}-:l:Bl-benzimidazole 

2={[[4-{2-~h:loroethylthio]-l=methyl-2-

pyrid.inyl] methyl·] thio}-lH-benzimida.zole {10 mmol) are 

r~ic] stirred at 100°C in acetonitrile (25 ml} for 24 h 



with phenol {20 mmol) and potassium carbonate 
{60 mmol) . After filtration, the filtrate i·s concent-

. . 
rated 0 and tlhe product is taken up in dichloromethane, 
w~~h~d with 0.1 N sodium hydroxide solution, dried over 

5 magnesium sulfate, concent.rated and chromatographed on 
siliea gel tEA/MeOH) . 

The title compound is obtained from.the pure 
fractions after crystallization from diisopropyl ether 
in the form of colorless crystals; m.p. 72-73°C; yield: 

10 64% of theocy. 

2. 2- « [ [J-Methyl-t.= [jJ~pheooxyl lbutyJ.thiQ] -2=pvri.d.::_ 

iJJJ!ll methyU thio i=J,H=benz;imi~dazol~ 
According to the procedure described in Example 

1 u t.he title compound is obt.ained by reaction. of 2- . 

15 { [ [4= {4_-chlorobutylthio) =3-methyl~2~pyridinyl] methyl]= . 
t.hio} -lH=ben.zimidazole with phenol; m.p. 122-123 °C; 

yi~ld: 69% of theory. 

20 

3. ,3-{_1 fJ-Methyl-4.- [5- Ct_-methylphenyl) ~l .. i~dithit 

· ~nt-l~yll_-2-pyridinyU methyl] thio} ~lH~_},>enzimidsg­
~o~ 

According to the procedure described in Example 
1, the title compound is obtained by.reaction. of 2= 

{EC4=(2-chloroethylthio)~3-methyl~2-pyridinyl]methyl]­

thio}-1H-benzimidazole with 4~methylbenzylmercaptan 
25 aft~r recrystallization from methanol/toluene; m.p. 

l29-J,,3C°C; yield: 55% of theory. 

4. .a.-{j[4=[3-DimetbyldithiRQarbamoylpro~ylthio]-3-

m~tbvl=2-pyridinyl]methyl]thioLlH~ben1imidazole 

According to the procedure described in 
30 ~xample 5, t.he t.itle compound is obt_a.ined by react.ion 

of 2={[[4={3-chloropropylt.hio)-J=methyl-2-pyridin.yl]= 

m~thyl] thio} ··lH=behzimidazole in ethanol without ad­

dition of water with Na dim~thylcarbamate as colorless 
©ryst.als; m.p. 115=117°C; yield: 94% of theory. 



. . 

s. 2-{ll.i.=1 (_6'.'."Fura.in'"'.~.~ylJ :-l._S--:ditbisd1ex=_l=ylJ ~3.= . 

methyl-.~-:p,,.Yridinyllmetbyll thio} ~1.H-ben~imidaz_o_le 

2={ CE4-(3-Chloropropylthio}-3-methyl=2-

pyridinylhnethyll thio} =lH~benzimidazole {J mmol) is 

5 ~tirred u..~der reflux· with 2-furylmethylthiol (3.6 mmol) 

and 1 N sodium hydroxide solution {4 ml) in ethanol 

<~9 ml) for 20 h. After evaporating the ethanol in 

vaeuo, 20 ml of water are added and the mixture is 

extracted with 3 x 10 ml of ethyl acetate. The combined 

10 organic phases are concentrated and the residue is 

chromatographed {E;A/methanol/triethylamine) . After 

cryst~llization from dichloromethane/diisopropyl ether, 

the title compound is obtained as a beige powder; m.p. 

113=116°C; yield: 69% of theory. 

15 6. kl§ [4- lfi"": {~-Dimethylami~ofuran-S=yll -1. 5-dithia= 

he~~i~vlJ=3-methyl-2-pyridinyl]methylJthio}-1H= 

b~midazole tr~byd;gchlor_idle 

According to the procedure described. in Example 

5, th~ free title compound is obtained. as an oil by 

20 reaction with 5-dimethylaminomethyl=2-furylmethylthiol. 

25 

The title compound can lbe precipitated as the 

hydrochloride from acetone using gaseous hydrogen chlo= 

ride; m.p. 112°C (dee.}. 

'1. 2~ {1 [J=Methyl-4- .[7-:- i5-gtbylth.iazpl-:4myl) '."1, ~ di­

thiahept~l-yl] m:i-:gyrid,;Lnyl]:atnethyl] thig}-lH-benzm 

i_midazole_trihxdrochl_or~ 

According to the procedure described in Example 

5, the title compound is obtained by reaction with 2= 

(5-methyl=4-thiazolyl} ethylthiol after precipitation 

30 with cone. hydrochloric acid in acetone; m.p. 159-

162@C; yield: 93% of .theory. 

~. 2= { [ [3"=Methyl=4~ [6"': (C,:;uianidingthiaz__ol-4-yll -1. S 

~ithiahex=l-yl] -2-pyridinyllm@thyl] tbio 1-lH::b.enz= 

i.mi.da-zgle .tribydrochl2ride 

35 According to the procedure described in 5, the 

title compound is obtained using 2~guanidinothiazol-4-



methylthiol after precipitation with ethereal hydro= 
ch.lo:ric acid i_n acetone as a colorless, strongly 
hygroscopic powder; yield: 29' of theory; m.p.· 185°C 
{dee.} . 

9. 2= g [ [3-Methyl-4= [5= {l}k~zimj.d1Ji;91~2-yll =1. Sc;, 
dithiapent~l-yl] ~-2-pyrldi,.:irnyl] ~tlhylltb.iQ}-lH-
. . 

lbenz.imidazol!! 
2-{ [ [4- (3=Chloropropylthio} =3~methyl-2=pyrid= 

i:irnyl]methyl]thio}-lH~benzimidazole (1 mmol) is stirred 
10 at. 6ioec for 20 h with. 2=mercapto-lH-benzimidazole 

<i.os m.mol) an.d 1 N sodium hydroxide solution {3 ml) in 
10 ml of ethanol and su.beequently diluted with a fur­
th~r 10 ml of water. The mixture is allowed to cool, 
and the precipitated solid ~s filtered off, washed w~th 

15 . ethanol/water 1/1 and dried in vacuo at S0°C. The title 
compound is obtained as a gray powder; m..p. 85=87°C; 
yi~ldl: 83t of theory. 

lO. 2- {J !14_;: [ {5'.:'lenzotbiaZ,Ql-2-yU -1. 5"'.d:it,h;1.cment­

l.::Xll::3-methyl-2-pyridinyl] methyl.] thi·o}-1.H=ben~ 
· iJnidazple 

According to the 
~, th.e title compound 

procedure described in Example 
is obtained_ by reaction with 

~=m~rcaptobenzothiazole; m.p. 126=12S°C; yield: 85% of 
th@ocy. 

25 11. 2_-{ (14= I {?:=Benzoxazol-2-yl> -1. 5-dithiapent-1-yJ.] -
3 -methyl -2 -pyridinyl J methyl] thioJ lH "."' bem~ ~midazol..e 

According to the procedure described in Example 
~, ·the tit.le comppund is obtained by reaction witlh. 

2-mercaptobenzoxazole; m.p. 73-76°C; yield: 72~ of 
30 theory. 

1~.. Sodiu.In 2-{15- [2- [1H-ben.zj.midazol.'.:2-yl,1:hio-~ethxlJ = 

3=m§thyl-4-pyridinylJ-l.5-dithiapent-1=yl)= 
~yr~dine-3-garboxy;late 

2 = { [ [ 4 - { 3 =·Chlo:rop:ropyl thio) -3 -methyl= 2-

35 pyridinyl]methylJthio}-lH=benzimidazole, methyl 2~ 



·. 

mercaptonieotinate {l.2 eqiva.lents) and calciu~ carbo­
nate {5 equivalents) are heated to boiling under reflux 
in methanol for 20 h. After cooling, the mixture is 
filtered and concentrated t.o dryness, the product is 

5 treated with water and extracted with dichloromethane 
and residueil dichloromethane is distilled off from the 
water phase. The solid. precipitated from the wa.te:r 
pha~e is filtered off with suction, washed with water 
and dried. The title compound is olbta.ined; m.p. 129-

10 ·lJl@Ci. yield: 47% of theory. 

· 13. 2= { U!= [3- (2-C1,rboxyphenylthio)propyl.thio] -3:: 
methyl.-a-pyridinyllunet!hvl] thioh1eH = b•mz imidazol~ · 

According to the procedure described in Example 
12, the title compound is . obtained by reaction w:i,t.h 

15 2-merca.ptobenzoic acid, after addition of aqu.eou.s hy~ 
drochlo:ric acid to the water phase, as a beige solid; 
m.p. 142°C (dee.}; yield: 57% of theory. 

14. Z,-{ [ [J=Methyl-4- (3-pyriciin-4-ylthiol12ropyltlh.io1= 
2-pyridinyllmethylJ thiQ} =lH~j,mid1zo [4. 5-Qlp~idine. 

20 2-{[[4-(3-Chlo:ropropylthio)-3~~ethyl-2-pyrid-

iny1Jmethyl]thio}=1H-imidazo(2,3-b]pyridine are £sic] 
warmed in ethanol/water 2:1 for 24 h with 4-me:rcapto­
pyridine (1.3 equivalents) and sodium hydroxide solu­
tion !2 equivalents). The mixture is diluted with water 

25 ~nd allowed to cool. The precip~tated solid is filtered 
off with suction and dried. The title compound is 
obtained; m.p. 69-''l2°C; yield: 39% of theory. 

15. 2~ { U3-!M!etlb;yl=4-· {3- (l~•thyl,tetrazol=S-ylthio~ 

Rropylthiol-2:Ryridinyl]mflthyl]thiol-1H~imidazo-

30 14.5-b]pyridine 
According to the precedu.re described in Example 

14, the title compound is obtained by reaction with 
· 1-m~thyl-2~mercaptotetrazole; m.p. 56°C {dee.}; yield: 

78% of theory. 



~ 46.~ 

16. ~-{ [IJ-M@thyl~4-J3°".pyrimid.in-2-ylt!lio}grm¢ylthiol -

.a.~pyxidiinyl] methyl] thio}-1H=im.i~azo'.'" 14, ~=D] pyrid= 

in~ 

According to the precedure described in Example 

5 14 0 th~ title compound is obtained by reaction with 

2=me:rcaptopyrimidine; m.p. 13ti>°C (dee. h yield: 90t of 

theory. 

11. 2'."' Lll4= [J- {1- la-lDim.ethylamiooetbyll tetrazol-5-yl­

th,iQ l propylthioj,:-2-wri,dinxl.lmethyl1 thio i = lH-

10 . ~ r 4. 5-121 py:r;j,dine _tri,bvdrochlorid~ 

According to the procedure described in Example 

14 the free base of the title compound. is obtained by 

reaction with l-[(2-dimethylamino)et.lb.yl]-S=me:rcapto­

tetrazole as an oil. A hydro.chloride is p·:repared from 

15 this using co~c. hydrochloric acid in acetone and. the 

title compound is olbta.ined a.s a colorless solid; m.p. 

81-~3@C; yield: 39· % of theory. 

1~. .3= !-I[-4= ~- (N-Cyano-N' -methylrunidinol,-1. 5=dithi­

~ent=l=yll -3~me~hvl~2~pyridiny11methyl] thio} =1H-

20 b~n~imidazol~ 

According to the procedure described in Example 

.5 the title_ compound is obtained directly by reaction 

with N-cyano-N'-methylisothiourea Na salt in isopro­

panol after addition. of water to the reaction mixture 

25 a~ a pale yellow solid; m.p. 136-138°C; yield: 79% of 

theory. 

19. 2= (i::l3= [5-Chlorothiopben=2-ylmethxl,tbiQ}..--:: 

propylthio]-3-met.hylMidi~-2=ylmethylthio)-1H= 

beniimidazole 

30 364 mg (1 mmol) of 2-{[[4-{3=chloropropylthio)- · 

3-methyl-2-pyridinyl]methyl]thio}=lH-benzimidazole, 

340 mg · (1 .. 4 mmol) of 5=chloro~2-thiophen=2-ylmethyli­

~othiuronium chloride and l.8 ml {3.5 umnol) of 2 N NaOH 

ar~ heat~d to reflux for·J h in 10 ml of .ethanol. ·The 

35 · · mixtur~ is diluted with water and ethanol is distilled 

off. The residue is extracted 3 times with dichloro= 
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m~thane. Th.e combined organic phases are washed with 
wat~r, dried over magnesium sulfate, filtered and con= 

centrated. The residue is chromatographed on silica gel 
u~ing ethyl acetate/cone. ammonia ~ 99/1. The title 

S c~mpound crystalli_zes on triturating with diisopropyl · 
ether. M.p .. 74-77°C; yield 240 mg {49% of theory). 

10 

20. 2= J3=M~thyl=4-.£l::U_:l.2-::meth,yl~S=.n.itxoimidazol;:. 

1-yl,)ethylthio]pr9pylth;i,g}pyrigin-2-v1metbylthiol::, 
lH-lbe;nzimidazole _t.:rihydrochlo:ride 

4.3 g {12 mmol} of 2-[2={2=methyl=5-nitro­
imidazol=l-yl)ethyl)isothiuronium iodide are.dissolved 
in ~HJ ml of ethanol. O. 96 g (24 mmol) of sodium boro­
hydride i~ added. After evolution of gas has ended, 
2. 9 g (8 m.m.ol) of 2~ { [ [4- (3-.chloropropylthio} -3-met.hyl.:. 

15 ~=pyridinyl]methyl]thio}-lH-benzimidazole are added. 
Th~ mixture is stirred at RT for 9 h. After reaction 
h~s ended, it is a.cid:i.fied in order to destroy excess 
~mdium borohydride. It is then diluted with water, 
~thanol is distilled off and the pH is adjusted to 

20 about 11. The mixture is extracted 3 times with dichlo­
romethane. The combined organic phases are washed with 
w~t~r, dried over magnesium sulfate, filtered and con­
centrated. The residue is chromatographed on silica gel 
u~ing ethyl acetate/methanol/cone. ammonia ~ 89/10/1. 

25 ·The crude product is d.issolved.iirn isopropanol airnd aci= 
difi~d with cone. HCl. The mixture is completely con= 
c~ntrat.ed. The ti_tle compound c:ryst.a.lli:zes on 

triturating with acetone. M.p." 144--149°C; yield·l.6 g 
(3l2% of theocy) . 

30 2.1. Z.:":" l3-M.ethyl-4-{3~ [J- (ct!lethyl=S~io.itroimidazol-

1-y.l }.PXQPvlthio] p:ropylthiQ}pyridin-2 -ylmethyl = 

t.hiol_ ... 1H-benzimid(lzolujh.ydrocblqrid!t 
Ac_,:..:ording ··to the procedure described in Example 

~O, the title compound is obtained by reaction with 
3~ ~=[3=(2~methyl-5-nit~oimidazol=l=yl)propyl]isothiuro-

nium chlo=ride. ·M.p. 118°C (dee.}; yield 13%.of theory. 
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22. · ~ethYl.-4= !.2-J2-: (2-methYl-S:_nit:rom_~azol~ 
l:vlletbylthiQl~tb.y~thig}pyridin=2-ylmethylthiol= 

iH~b~nz],mida2ol& 
According to the procedure described in Example 

5 · 19, the title compound is obtained by reaction of 2= 
{ [ [4~ (2-chloroethylthio) -3~methyl=2-·pyridiny1J methyl] -

thio} =lH=benzimidazole with 2= [2~.{2-methyl-S=nitroimi­

d.azol-l-yl).-ethyl] isothiuronium. iodide. M.p. 142=145°C; 

yield 33% of theory. 

10 23. &..~<3-M~thyl-4={4-[2-(2-mQthyl-S~nitroim~dAzol~ 

l-yl)ethJ!lthi9]bµtylth~q}pyridin~2~ylm§tlhylthiol­

lH~penzimidazQ~ 

· 2. !S g (6 mmol}, of 2~chloromethy1~3=methyl-4= { 4-
[2- (2=methyl-5-nitroimidazol.-1-yl} ethylthio] butylthio }-

. 15 pyridine and 0.9 g {6 mmol} of 2=mercaptoben.~imidazole 
ar~ heated to reflux for 1 h in 25 ml of isopropanol. 
Th~ mixture is then cooled in an ice bath and the pre­
cipitated solid is_. filtered off with suction. The solid 
i~ t~ken up in water and. treated with saturated sodium 

20 hydrogen carbonate solution. The mixture is extracted 
with. dichlorom.ethane. The organic phase is washed with 
w~ter, dried over magnesium sulfate, filtered and con­
cent-ra.ted. The title compound crystallizes and. is 
wa~hed with a little methanol with stirring. M.p. 160-

25 162@~; yield 0.62 g (20% of theory). 

24. 2={~-Methyl-j-{3-[2-{2=methyl=5-nitroimi~azol= 

J,:yl)~thylthiolpropylthio}pyridin-2-ylmethylthio)-

1H=imidi,zo[4.5-bJpv;ridiM 
2. 68 g (7. 5 nmol) of 2~ [2- (2-methyl~s~irlitro= 

30 imida~ol=l=yl}ethyl]isothiuronium iodide are initially 
introduced in JO ml of ethanol and treated with 0.57 g 

(1!5 mmol} of sodium borohydride. After evolution of gas 
has endede 1. 82 g· {5 mmol) ~f 2-.{ I I4- {3-ch.loropropyl­

t~io} = 3 ~methyl-2-pyridinyl ]_methyl J t.hio} - lH-imidazo [ 4 , 5- · 

35 h]pyridine are added. The mixture is heated to reflux 
fo~ 10 h. After reaction has ended, it is acidified in 
order to destroy excess sodium borohydrid~. It is then 



diluted with water, ethanol is distilled off and the pH 
iEl! adjusted to a.bout 11.. The mixture is extracted 3 
times with dichlorometha.ne. The combined organic phases 
are washed with water, dried over magnesium sulfate, 

5 filtered and conc~ntrated. The residue is chroma.togra­
phed on silica. gel using ethyl acetate/methanol/cone. 
ammonia g 75/20/5 .. The crude product ·is dissolved in 
i~opropanol and acidified. with cone. HCl. The solution 
i~ completely concentrated. The title compound crystal-

10 li~~~ on t.ritura.ting with acetone~ M.p. 75cc (dee.) 

yield 0.81 g (28% of theory). 
Starting compounds 

Al. 2.- { [ [4- (3-ChloropropylthiQl -3-U'lnethy1=2-pyridinyU -

methyl] thio} -lH°'.'lbenzim.ida;ol~ 
. 15 One equivalent of 2-chloromethyl~4~{3=chloro-

propylthio)=3-methylpyridine hydrochloride {dissolved 
in 10 ml of water} is added dropwise at 40°C in the 
co~rse of 20 min to a solution of 2-mercapto~lH-benz~ 
imidal!l:ole {1.5 g/10 mmol) in 40 ml of ethanol and 21 ml 

20 of 1 N sodium hydroxide solution. The mixture is then 
stirred for 2 - 3 h at 50=60°C and a further 3 = 4 h at 
room temperature, ethanol is distilled. off on a rotary 
ev~porator {1 kPa/40°C), the residue is extracted 3 
times w;i.tlh 20 ml of dichloromethane each time and the 

25 extracts are washed with 0.1 N sodium hydroxide so­

lution, dried over potassium carbonate and completely 
conc~ntrated in vacuo. For purification, tlhe crude 
product is chromatographed on silica gel (dichloro= 
meth@.ne/metha.nol 20:1 to 3:1}; the pure fractions col-

30 lected are concentrated in vacuo together and crystal­
li~ed from dichloromethane/diisopropyl ether. The pro­
duct. is then recrystallized from methanol/toluene. 
Yi~ld 2. 6·7. g ~74%) of the title compound as a colorless 
~olid of m.p. ll2~114°C. 

35 A~. 2-Chlot:Qmethy:l-4"." <J-chJ,qropropylthio) -·3""'methyl­
pyridine hydrochlorid~ 



. . 

~.3-:D;i.metbxl=4'."'i3-hydr~opvl~hiolpvridine-H-

o;;.s;id& 
6 g (60%) NaH are added in portions to 50 ml of 

dcy N-methylpyrolidone [sic] fNMP}, the mixture is 

5. ~tirred for 15 min, 9.5 g (0.11 mol} of 3-hydroxy­

propylmercaptan are metered in in the course of 20 min 

and the mixture is st.lrred. again for 30 min u.ntil the 

evolution of gas has ended. A solutio~ of 14.4 g· 

UL 1 mol} of 4-chloro-2, 3-dimethylpyridine-N=oxide in 

10 100 ml of N'MP is th.en added dropwise in the course of 

:;w min, and the reaction mixture is stirred for l h at 

room temperature, then for 1 h a.t 70°C and after this 

additionally for 1 h at 1oocc. 
After reaction has ended, the mixture is 

15 allowed to cool_, and is dillJ!ted with 500 ml of water. 

~nd extracted 4 times with 300 ml of dichloromethane 

each time. The combined organic phases are washed with 

wat~r, dried over magnesium sulfate and concentrated 

~nd the residue is crystallized from toluene. After 

20 recrystallization from methanol/toluene, the title 

compound is obtained as a beige solid of m.p. 106-107cc 

(~ublimes): yield: 68 t of theory. 

25 

2-Erydroxymethyl~4=(3-hydmxyproovlthiol-~=methYl.=. 

pyridine 
The yellow oil obtained under a) is dissolved 

in Ula ml of acetic anhydride, ·and the mixture is 

Btirred for 2 h at 1C>°0°C. After concentrating in vacuo, 

the bro~-n~ oily residue is distilled. in a bullb tube 

di~tillation apparatus and reacted further without 

30 purification. 

The oily distillate is heated to reflux tem~ 

p~rature with stirring for 2 h in 100 ml of 2 N sodium 

!hydroxide solution arid 100 ml of isopropanol, isopropa­

nol is distilled off, the residue is extracted 3 times 

35 with 100 ml of dichloromethane each time, and the com­

bin~d organic phases are washed with water, dried ever 

potassium carbonate and concentrated in vacuo. 5.0 g of 

2=hydroxymethyl~4-(3-hydroxypropylthio}=3-methylpyridi-

--
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ne are obtained, which is reacted further without puri­

fication. A monohydrochloride of the tit.le compound can 

b~ prepared from isopropa.nol using cone. hydrochloric 

acid; m.p. 188-190@C (dee.). 

2-Cblo:romethyl-4~(~-chlQr,,g_p~ppyJ:,.t;hiol-3~m.et.hyl­

RYridine hydrQchlor~de 

5.0 g of the oil from b) are dissolved in di­

ehloromethane {100 ml}, 4 equivalents of thionyl chlo­

ride are added dropwise and the mixture is stirred at 

10 room temperature for 20 h. It is completely concen-

· trated and 4.5 g of the title compound are obtained as 

an oily, gradually crystallizing residue. Crystalliza­

tion from isopropa.nol/diisopropyl ether yields the 

tit.le compound a.s a. colorless so1id; m.p. 142-144.@C . 

15 (dee.) . 

Bl. &-[I Ii:-- !2=Chlo;ir_Qetbyl~hiql =J::~ethyl=2"".PU'idinyl] -

~ethyllthiol-1B.-ben.1imidazQ.J& 

According to the procedure given in Example Al, 

th~ title compound (62% of theory) is obtained by reac=. 

20 tion of 2-mercapto-lH-benzimida.zole with 4-{2-chloro­

~thylthio}=2-chloromethyl-3-methylpyridine 

hydrochloride and Na.OH, after crystallization from 

~thyl aceta.t.e, as a. colorless solid of m.p. 178-l80°C. 

~2. ,i- {2-Chloroetlh.:y;lthiol~2-clh.lo:romethyl,-3=methyl-

25. RYridine hydro~hlorid~ 

a} 2.J~!Dim.ethyl-4-i2-bydrgxyethyltiolpyri~ 

N-oxid~ [sicl 

According to the procedure given in Example 

A2.a.}, ·the title compound is obtained by reaction of 

30 4=chloro-2,3-dimethylpyridine~N-ox:ide with 2-mercapto­

ethanol and sodium hydride as an oily residue which is 

employed in the sub$equent step without further purifi­

cat:~on. 
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b}· !: !2-Eydroxyet.hxlthiol ~2=Jlyd;-oxymet.hxl°"'.1'."methyl.:: 

pyrid;ine 

According to the procedure given in Example 

.A2.b), the title compound is obtained by reaction of 

5 the oil obtained under a) with acetic anhydride and 

~ulbsequent hydrolysis with NaOH as an oily residue 

which is employed in the subsequent step without fur­

. th~r purification. 

10 

4 - i 2 -Chloro~thylthiol. ~.2 -qhlgr_gmetbvl ""'. 3-methyl-:, 

Pvridin~.hyd&ochlgride. 

According to the procedure given in Example 

A~ .. c} , the title compound is obtained by reaction of 

th~ oil obtained u:nder b) with thionyl chloride as an 

oily residue which is employed directly as a solutio~ 

:!LS in ethanol for the reaction with 2-me:rcaptobenzimidazo= 

20 

c. J-ChlQro-4- [N- <a'.".:_~hlQXQet.hyll::.ti-~§,tl\n:lamino] -

2-chl2romethylpyridine.hyd~9chlorishlt 

J-Chloro-4-[N-{2-hydroxyethyl)-N-methylamino]-

2-hydroxymethylpyridine 

A mixture of 3,4-dichloro~2-hydroxymethylpyri­

diine {J'.Med.Chem. 1989, J.a, 1970) (2.5 g) in 2=methyla­

minoethanol (30 ml) is heated at 160°C for 2.5 h in a 

~t~el autoclave, the excess amine is stripped off under 

25 .. high vacuum and the residue which remains is chromato­

graphed on silica gel {dichloromethane/methanol 95/5}. 

Yield: 2.3.g as a yellowish oil. 

30 

b) 3-Chloro-t- [N- {2-:-Qhlo:rQethyU -N=mftthylaminoJ ~0 

2-chloromethylRyridipe hydrochloride 

A solution of 3-chloro-4-IN-{2-hydroxyeth.yl)­

N=m~tbyla.m.·:no] -2-lb.ydroxymethylpyridin.e (2. 3 g) in di­

chlorometha.ne {30 ml) is treated dropwise at 0°C with a 

~olu.tidn of thionyl chloride (4 ml) in dichloromethane 

(20 ml). The temperature is then allowed to rise to 

35 2oec (20 min) and the temperature is then kept at 40°C 
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for ~O min. Afte~ stripping off the solvent in vacuo, 

the residue which remains is chromatographed on silica 

g~l (petroleum ether/ethyl acetate 7/3 mixture which 

contaiiiui l ml of cone. w~ x aq/Li . Yield.: 2 . 6 g. 

5 Dl. ~-f_J[i=(3-ChlorQg;rQRYlthiol=;3=metlb.oxy~2:'pyri(iin­

. ylJm~thyllthiQ}~1H-ben~imi4az2l§ (Uhydro~hlori~ 

2.=Mercapto-1H~benzimida.zole (lO g} _and 2~chlo= 

romethyl=4={3=ehloropropylthio}~3=methoxypyridine 

hydrochloride (l equivalent} are stirred at 80°C for 

10 5 h in 150 ml of isopropanol and 15 ml of water, the 

mixture is cooled, and precipitated solid is filtered 

off and recrystallized from isopropanol/water. The 

title compound is obtained as a light brown powder; 

m.p. 117-119°C (dee.); yield,: 67t of theory. 

15 .D2. 2-ChlQrQmethyl=4-(3-chlgxoprDpylthiQ~~3-

m~boxypyridine _hydroch~ 

According to the procedure described in Example 

·A2 a, b, c, the title compound is obtained starting 

from 4=chloro-3=methoxy-2-methylpy:ridine~N=oxide as a 

20 ~lowly ·crystallizing oil which is directly reacted . 

further. 

2!5 

El. 2 .. J r [t-_l~-Chlgroprqpylt.h..;Lo} =3-methyl-2=pyridin.yl] -

m~thylJ:thioj-1H~imidfilzo[tfS-bJ1tyridine 

dibydrochloride 
. According to the procedure described in Example 

Dl, the title compound is obtained in the reaction of 

2-mercapto-1H-imidazo(2,3-b]pyridine with 2~chlo:rome­

thyl=4= (3-chloropropylthio)~3=methylpyridine 

hydrochloride as a colorless powder; m.p. 186=188°C; 

30 yi~ld: 88 t of theory. 

lF. ~-Chlgroqnet!hyl~J-m~t}:yl-4~ {4= r2~J2-Mth:l~:-5-nitro~ 

imidazol-1-yl)~thylthig]butylthig}pyridi,~ 

ai} 2=Hydro:xymethyl=4""(4~mercaptobutylthio}=3~methyl-

pyridine 



4.2 g (145 mmol) of sodium hydride {80 % in 

paraffin) are initially introduced in 100 ml of DMF 
with ice=cooling. 35.5 g (290 mmol) of 1,4=hutanedi= 
thiol are slowly added dropwise. After the evolution of 

s ga~ ha~ ended, 15.3 g (97 mm.ol) of ~=chloro=2=hydroxy­
metlhyl=3~methylpyridine in 20 ml of DMF are added drop­
wise. After about 30 minutes, the.mixture is allowed to 

·come to RT and is stirred at this te~erature for 12 h. 
It is diluted with 800 ml of ice-water and neutralized 

10 with.acetic acid. ·The mixture is extracted 3 times with 
dichloromethane. The combined organic phases are washed 
4 times with water, dried over magnesium sulfate, .fil­
t~r~d. and. concentrated. The crude product i~ chromat.o­
graph.ed on silica gel using ethyl acetate/cone. amnnonia. 

15 "" -99/1. 'I'he title compound i_s obtained as a yellow 
crystallizate. M.p. 58-63°C; yield 13 g (55% of. the­
ory) . 

20 

lb) 2=Hydroxymethyl~3-methyl~4-{4-r2-{2~metbyl-S-ni­

troim.idazol = 1-yl) ethyl thio] butyl thio} pyridine 

0.43 g (15 mmol} of sodium hydride are 
·initially introduced in 25 ml of JDMF with ice-cooling. 
3.33 g {13.7 mmol) of 2-h.ydroxymethyl~4-{4-mercaptolbu­

tylthio)-3-methylpyridine are added. After the evo­
lution of gas has ended, 2.62 g (13.7 mmol) of 1-{2-

2S ehloroethyl}=2-methyl-S=nitroimidazole in 10 ml of DMF 
are added dropwise. The mixture is stirred with. ice­
cooling for l h. It is then diluted with 200 ml of ice­
water and. neutralized with acetic acid. The mixtur~ is 
extracted 3 times with dichloromethane. The combined 

30 organic phases are washed 4 times with water, dried 
over magnesium sulfate, filtered and concentrated. The 
crude product is chromatographed on.silica gel using 

· · ethyl acetate/methanol/cone. ammonia. ·,.. 89/10/1. Th.e 

titl~ compound is ·obtained on concent:rati:r;'..{ as a yellow 
35 ·crystalli~ate which is wash.~d by stirring with diethyl 

· et.her. M.p. 86-f!7°C; yield 4 g ('15% of theory) .. 



imidazol~.l=yl) ethylthio] butylthio}pyridine 
4 g (10 nmnol) of 2-hydroxymethyl=3-methyl-4-{4= 

[2={2-methyl-5-nitroimidazol-1-yl}ethylthiolbutylthio}= 
pyridine are dissolved in 40 ml of dichloromethane. 

S :JJ •• 56 g {13 .11 mmol) of t.hionyl chloride in 5 ml of 
diehlorometh.ane are added dropwise with ice=cooling. 
'rh~ mixture is stirred at 0°C for 2 h. It is then added 
to 2Sl0 ml of ice-water and neutralized with saturated 
~odium hydrogen carbonate solution. The dichloromethane 

10 phaBe is separate.d off and the aqueous phas~ is 
extracted again with dichlo~ometha.ne. The combined 
organic phases are washed with water, dried over wna­
gnesium sulfate, filtered and concentrated. The title 
compound i~ obtained as a yellow oil which is reacted 

15 without further purificatio~. Yield 4.15 g (100% of . 
theory). 

comme~cial ut~lity 

The excellent activity of compounds of the 
forimula I and their salts against Helicobacter bacteria 

20 allows their use in human medicine as active compounds 
for the treatment of diseases which are based on 
Helicobacter bacteria. 

The invention thus further relates to a. process 
.for the treatment of mammals, esp~cially humans, who 

25 ar~ suffering from diseases which are based on Helico­
bacter bacteria. 

The process.comprises administering to the sick 
individual a therapeutically active and pharmacologi= 
cally tolerable amount of one or more compounds of the 

30 formula I and/or their pharmacologically tolerable 
~@llt~. 

The invention additionally relates to the com~ 
pounds of the formula I and their pha~cologically 
tolerabl~ salts for use in the treatment of diseases 

35 which are based on Helicobacter bacteria. 
Tlh.e invention li:kewise comprises the use of 

compounds of the f o:rmula I and their pharmacologically 
tolerable salts in the production of imedicaments which 



are employed for the control of those diseases which 
ar~ based on Helicoba.cter bacteria. 

The invention further relates to medicaments 
for the control of Helicobacter bacteria, which contain 

5 o:ne or more compounds of t.h.e general formula l and/or 
their phal.'macologically tolerable salts. 

10 

Of the Helicobacter strains against which the 
eompou.nds of th.e formula I prove effe~tive, the strain 
Helieobacter pylori may be mentioned in particular. 

The medicaments a.re prepared by processes kn.own 
per se, which are familiar to the person skilled in the 
art. As medicaments, the pharmacologically active com­
pounds of the formula I and their salts (""' active com-
pounds) are either employed as such, or preferably in 

l.5 .. combination. with suit.able pha:rma.ceutica.1 auxiliaries·,. 

e.g. in the form of tablets, coated tablets, capsules, 
emul~ion9, suspensions, gels or solutions, the active 
~ompund content preferably being between 0.1 and 95 %. 

A"Wtilia.ries.which are ~uitable for the desired 
20 pharmaceutical formulations are familiar to the person 

skilled in the art on the basi~ of his expert know­
l~dge. Besides solvents, gelling agents, tabletting 

·auxiliaries and other active compound excipients, for 
~xample, antioxidants, dispersant&, e~ulsifiers, anti-

25 foams, flavor corrigents, prese:rvatives, solubilizers, 
colorants or permeation promoters and complexing agents 
«~.g. cyclodextrins) can be used. 

The active cownpounds can, for example, be ad­
ministered pa~enterally {e.g. intravenously} or in par-

30 ticular orally. 
In general, in human medicine the active com­

pounds are administered in a daily dose of approximate­
ly 0.2 to 50, preferably 1 to 30, mg/kg of body weight, 
if appropriate i:n the form of several, preferably 2 to 

35 ~e individual doses to achieve the desired result. 
In this connection, as an essential aspect of 

the invention it ;Ls· particularly to be mentioned that 
th~ compounds or the formula I in. which n is the number 

· o already prove to be active against Helicobacter 
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bacteria on administration of those doses whic~ are 

below th.e doses which would have to be employed to 

-·achieve an inhibition = adequate for therapeutic pur­

posea - of gastric acid secretion. 

5 Compounds of the f o:rmu.la I in which n is the 

·number 1 - besides their-activity against Helicobacter 

baete:ria ~ also have a pronounced gastric acid secire= 

tion-inhibiting action. Accordingly, these compounds 

can also be employed for the treatment of those di-

10 seases which are based on increased gastric acid secre­

th~n. 

The compounds according to the invention can 

also be administered in a fixed or free combination 

together with a substance neutralizing gastric acid 

15 and/or inhibiting gastric acid secretion and/or with a 

substance suitable for the classical control of Helico= 

bacter pylori. 

Substances neutralizing-gastric acid which may 

b~ mentioned are, for example, sodium hydrogen carbo-

20 nate and other antacids (such as aluminum hydroxide, 

magn~sium alumi:nate or magaldrat.e). Substances inhibi­

ting gastric acid secretion which may be mentio:ned are, 

for example, Ha blockers {e.g. cimetidine, ranitidine}, 

~·/x• ATPase inhibitors (e.g. lansoprazole, omeprazole 

25 or in particular pantoprazole) and also so-called peri­

_pheral anticholinergics (e.g. pirenzepine, telenzenpine 

r~icJ } . 
As sulbsta.nces suitabl~ for the classical con­

trol of lEelicobacte:r pylori, a.ntimicrobially active 

30 ~ubstances may be mentioned in particular, such as, for 

example, penicillin G, gentamycin, e:rythromycin, nitro­

furazone, tinidazole, nit.rofurantoin, furazolidone, 

m~tronidazole and in particular amoxycillin, or else 

~l~o bismuth salts such as, for example, bismuth 

35 citr~te. 

~iolog;LGal----1nY:_esti.gat~ . 

The compounds of the formula I were investi­

g~ted regarding their activity against Helicobacter 



· pylori following the methodology described by Tomoyuki 
Iwahi et al. (Antimicrobial Agent~ and Chemotherapy, 
1991, 490-496) using Columbia agar {Oxoid} and with a 
growth period of 4 days. The approx. MIC 50 values 

S li~ted in the following Table A resulted here for the 
compounds investigated (the numbers of the compoTJJ.nds 
given agree with the example numbers in the descrip­
tion) . 

10 

15 

Compound 
No. 

1 

2 

3 

4 

5 

6 

7 

10 

11 

14 

approx. MIC50 
(µg/ml) 

o.os 
0.1 

0.05 

CLOS 

0.05 

0.05 

CLOS 

0.1 

0.1 

0.1 
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1. A compound of the formula I * t b ~ s * 

in which 

x 
y 

Rl 

R2 

is CH or N, 
is S, so, S02 , 0, :NH or N-1=4C=alkyl, 

is hydrogen,· 1-·4.C-alkyl, 1-4C-alkoxy or halogen, 

is hydrogen, 1-4C=alkyl, 1~4C-alkoxy, halogen, 

trifluoromethyl, completely or predominantly fluo­

rine-substituted 1~4C-alkoxy, chlorodifluorometho­

'X"':/1 2=chloro-1,1,2~trifluoroethoxy or together 

with R3, if desi·red, completely or partially fluo­

rine=substituted 1~2C-alkylenedioxy or chlorotri­

fluoroethylenedioxy, 

is lbyd:rogen, completely or predominantly fluorine­

substituted 1=4C~alkoxy, chlorodifluoromethoxy, 2-

chloro=1, 1, 2=trifluoroethoxy or together with R2, 

if desired, completely or partially fluorine-sub= 

stitut.ed 1=2:C-allltylenedio:xy or clhlorc,t.rifluoro­

et.h.ylenedioxy, 

is hydrogen, 1=4C-·a.lkyl, Rl4=substituted 1=4C­

alkyl, l-4C=a.1kylca:rbonyl, 2=4C-alkenylcarbonyl, 

halo=1=4C-alkylcarbonyl, N{R15)R16-1-4C=alkylca.r-



10 

1!5 

25 

30 

35 

R7 

RS 

R9 

lUO 

Rll 

R.12 

Rll 

R13l 
R.14 

R15 

R16 

60 

bonyl, di-l-4C=alkylcarbamoyl or 1=4C-alkylsulfon= 

yl, 
is hydrogen, 1=4C-alkyl or 1=4C=alkoxy) 

is a mono- or di-l-4C-alkylca.rba.moyl or -thio­

carbamoyl :radical, a.n N-1=4C-alkyl=N'=cyanoamidino 

radical, a l=N-1-4C=alkylamino-2-nitroethylene 

radical, an N-2-p:ropynyl=N'=cyanoamidlino radical, 

an aminosulfonylamidino radical, or an RS~ and R9-

~ubstituted cyclic system or bicyclic system which 

is selected from the group consisting of benzene, 

fu.ra.n, th.iophene, pyrrole, oxazole, isoxazole, 

thiazole, thiazoline, isothiazole, imidazole,. 

imidazoline, pyrazole, triazole, tetrazole, 

thiadiazole, thiadiazole=l=oxid.e, oxadia.zole, 

pyridine, pyridine~N=o~ide, pyrimidine, triazin~, 

pyridone, benziwnidazole, inuidazopyridine, 
benzotlhiazole and benzo:xa.zole, 

is hydrogen, l-4C-alkyl or l=4C·=a1ko:xy, 

is hydrogen, 1=4C-a.1kyl, hydroxyl, 1-4C-alkoxy, 

halogen, nitre, guanidino, carboxyl, 1-4C=alko:xy­

carbonyl, RlO=substituted 1=4C-a.lkyl or 

=N(Rll}R12, 
is hydrogen, 1-4C-alkyl, hydroxyl, 1-4C-alko:xy, 

fluorine or trifluoromethyl, 

is hydroxyl, 1-4C-alkoxy, carboxyl, 1-4C­

a.1koxyca.rbonyl or =N(Rll)Rl2, where 

is hydrogen, 1=4C-allltyl or =CO-RlJ and 

is hydrogen or 1-4C-alkyl, or where 

and Rl2, together and including the nitrogen atom 

to which both are bonded, are a piperid.ino or mor= 

pholino radical, 

is hydrogen, 1-4C-allltyl or l-4C-alkoxy, 

is hydroxyl, 1-4C-alko:xy, ca.rb~:xyl, 1-4C-alkoxy­

carbonyl or -N(JR.15}R16, where 
is l=4C-alky1· and 
is 1~4C-alkyl, or wher~ 

R15 and R16, together and including the nitrogen.atom 

· to which !both are !bonded, are a piperidino or 
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m is a number from 2 to 7, 

n is the number 0 or 1, 

p is the number 0 or 1, 

q is the number 0, 1 or 2, 

!5 r is a numbe:r from 2 to 7, 

t. is the number CJ or 1 and 

u is a.·number from o to 7 

and their salts, 

those compounds of the formula I being excluded in 

10 which Y is S or SO and, at the same time, X is CH, t is 

t.h~ number O, u is the number O, R4 is hydrogen or 

1=4C=alkyl and R6 is an R8= and RS-substituted cyclic 

~y~tem or bicyclic system which is selected from the 

group consisting of benzene, furan, thiophene, pyrrole, 

15 oxa~ole, isoxazole, thiazole., thiazoline, isothiazole:, 

imidazole, imida.zoline, pyrazole, triazole, tetrazole, 

thiadiazole, oxadiazole, pyridine, pyridine-00-oxide, 

pyrimidine and benzimidazole, and furthermore those 

compounds of the formula I being excluded in which Y is 

20 ~""H or N=1=4C-altyl and, at the same time, t is the· 

numlber o and RS is hydrogen or 1-4C-a.lkyl. 

2. A compound of the formula. I as claimed in claim 

1, in which Y has the meaning O (oxygen). 

3. A compound of the formula ! a.s claimed in claim 

25. le in which X has the meaning CH, Y has the meaning S, 

t i~ the number O and u is a number from 1 to 7. 

4. A compound of the formula I as claimed in claim 

1, in which. X has the meaning CH, Y has the meaning S, 

t i~ the number O, u is the number O and R4 is Rl4-sub-

30 stituted 1-4C-alkyl, 1-4C-a.lkylcarbonyl, 2=4C-alkenyl­

carbonyl, halo=1-4C-alkylcarbonyl, N(R15)R16=1-4C-al­

kylcarbonyl, di-1-4C-a.lkylcarbamoyl or 1=4C=alkylsu1fo­

nyl. 

5. A compound of the formula I as claimed in claim 

35 1, in which Y lb.as the meaning S, t is the number O, u 

ifj the number o and. R6 is a n'il!Ono- or di-l-4C-a.lkylcar­

bamoyl or -thiocarhamoyl_ radical, ~n. N-1-4C=alkyl-N'­

cyanoamidino radical, a. 1-N~1=4C=alkylami:no-2-nitro­

ethyl [sic] radical, an N-2-propynyl~N'-cyanoamidino 
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radical, an am.inosulfonylamidino ra.di:cal, or an RS= an.d 

R9'-~ubstituted.cyclic system which is selected from the· 

group consisting of thiadiazole=l=oxide, triazine, 

pyridone, imidazopyridine, benzothiazole and benzoxazo-

5 le. 
6. A compound o~ the formula I as claimed in claim 

:IL, in which Y is NH or N~l-4C=alkyl, t is the number o 

and R5 is 1-4C-alkoxy. 

7. A compound of the formula I as claimed in claim 

:10.. 1, in which 
X is CH or N, 

Y i~ SJ or SO:il, 

Rl is hydrogen,1=4C-alkoxy or fluorine, 

R~ is hydrogen, 1-4C-alkyl or fluorine, 

15 R3- is hydrogen, 

20 

R4 is hydrogen, R14-substituted l-4C=alkyl or l-4C­

alk.ylsulfonyl, . 

RS is hydrogen or 1=4C-alkyl, 

R7 

is a di-l-4C=alkylthiocarbamoyl radical, an N­

l-4C=alkyl-N' -cyanoamidino radical or an R8- and 

R9-sUbstituted cyclic system which is selected 

from the group consisting of benzene, furan, 

thiophen.e, thiazole, imidazole, tria2ole, tetrazo= 

le, thiadiazole, pyridine, pyrim~dine and 

triazine, 

is hydrogen or 1-4C=alkyl, 

is hydrogen, 1-4C=alkyl, hydroxyl, nitro, guanidi­

no, carlboxyl, 1-4C-alkoxycarbonyl or RlO=substi­

tuted 1-4C-al~yl, 
30 R~ is hydrogen, 1-4C-alkyl., hydroxyl or fluorine, 

RlO is hydroxyl, l-4C-alkoxycarbonyl or -N{Rll)Rl2:,. 

JS 

where 

Rll is 1~4C-allk::yl and 

Rl~ is 1~4.C=alkyl, or where 

Rll and ~1.2, together and including the nitrogen atom 

to which both are bonded, are a piperidi~o or mor= 

pholino radiQal, 

R14 is 1~4C=alkoxycarbonyl or -N{R1S}R16, where 

RlS is 1=4C-alkyl and 



.. 

R16 is 1~4C~alkyl, or where 

R15 and Rl6, together and including the nitrogen atom 

to which both are bonded, are a piperidino or mor­

pholino radical, 
is ~ number from 2 to 4, 

n is the number O, 

p is the number·o, 

t i~. the number O and 

u is a number from o to 3 

10 and their salts, 
those compounds of the formmula I being excluded in 

.which Y is S and, at the same time, X is CH, u is the 

numb~r O, R4 is hydrogen and R6 is an RS- and R9-sub­

~tituted cyclic system which is selected from the group 

15 conBisting of benzene, furan, thiophene, thiazole, 

imidazole, tria~ole, tetrazole, thiadiazole, pyridine 

and pyrimidine. 

20 

6. A compound of the formula I as claimed in claim 

1, in which 
is CH o:r lNI, 

Y is s or SOa, 

Rl is hydrogen, 1-4C-alkoxy or fluorine, 

R2 

R3 

is 

is 

hydrogen or fluorine, 

hydrogen, 

25 R4 

RS 
is 
is 

hydrogen, 

1=4C-alkyl, 

30 

35 

RE» · is a di-l-4C-alkylthiocarbamoyl radical or an RB= 

and R9-substituted cyclic system which is selected 

from the group consisting of benzene, furan, 

R~ 

R.10 

R11 

Rl:a 

R11 

thiophene, thiazole, imidazole, triazole, tetrazo-

le, thiadiazole, pyridine and pyrimidine, 

is hydrogen, 
is hydrogen, ·nitro, 1~4C~alkoxyca.rlbonyl or RlO­

substituted 1-2C-alkyl, 

is hydrogen or 1-4.C- :llkyl, 

is l-4C-alkoxycarbonyl or =N(Rll)Rl2, where 

is 1=4C-alkyl and. 

is 1-4.C-alkyl, or where 

and R12, together and including ·the nitrogen atom 
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to which both are bonded, are a piperidino or mor­

phol.ino radical, 

m is the number 2 or 3, 

n 

p 

i~ the number O, 

is the number O, 

t is the number O and 

u is a number from. 1 to 3 

and their salts. 
~. A compound of the formula I as clai~ed in claim 

10 lu in which 

15 

25 

X is CH or N, 

Y is S, 

Rl is hydrogen, 

R2 is hydrogen, 

is hydrogen, 

R4 is hydrogen, 

RS is l~4C-alkyl, 

R6 is an RS- and R9-su.bstituted cyclic system which 

is selected from the group consisting of benzene, 

furan, thioplh.e·ne, thiazole, imidazole, triazole, 

tetrazole, thiadiazole, pyridine and pyrimidine, 

R7 is hydrogen, 

RS is nitre, 

is hydrogen or 1-4C-alkyl, 

is the number 2 or J, 

n is the number O, 

p is the number O, 

t is the number O and 

u ·is a number from. 1· to 3 

30 and their salts. 

35 

10. A compound of the formula I as claimed in claim 

lo in which 
X is CH or N, 

Y is S, 

is hydrogen, 

is hydrogen, 

R3 is hydrogen, 

R4 is hydrogen, 

RS is l=4C-alkyl, 
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R6 is Ra.:. and R9-substitu.ted imida.zole, 
R7 is hydrogen, 
a~· is nitre, 
R'.SI .is hydrogen or 1-4C=alkyl, 

m is the number 2 or 3, 

n iEI the number 0, 

p is the number 0, 

t is the number 0 and 
u is a number from l to 3 

and their salts. 
11. 2=(3-Methyl-4-{3-(2-(2=methyl-5-nitroimidazol-

l=yl)ethylthio]propyltbio}pyridin=2-ylmethylthio)=lH= 
ben~imidazole and the salts of this compound. 
12. A process for the preparation of the·compounds · 

15 of th~ form.u.la I as claimed .in claim 1 and. their salts," 
which comprises 

20 

25 

30 

reacting mercaptobenzimidazoles of the formula II 
(see attached formula sheet I), in which X, Rl, 
R2, R3 andR.4 h.ave the meanings indicated in claim 

l, with picoline· derivatives III {see attached 
formula sheet I), in which RS, R6, R7, Y, m, p, q, 
x, t and u have the meanings indicated in claim 1 

and A is a suitable leaving group, or 

reacting compounds of the formula IV (see attached 
formula sheet I), in which X, Rl, R2, RJ·, R4, R.5, 

R7., m, r and t have the meanings indicated in 
claim~, n, p and q are the number O and A·is a 
suita:bie leavi:ng: group, with compounds R6-~-H211ll-YH 
(where Ya S, 0, NH or N~l-4C=alkyl), or 

reacting compit:>unds of the formula V (see attached 
formula sheet II}, in which x, Ri, R2, R3, R4, RS, 
R7 and n have the meanings indicated in claim 1 

and."lial is a halogen atom, with thiols VI (see 
attached formula sheet II}, in which R6, Y, m, q, 

r, t and u have the meanings indicated in claim 1, 
or 
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d) reacting benzimidazoles of the formula VII (see 
attached formula sheet II), in which Rl, R2, R3, 
R4 and X have the meanings indicated in claim 1 
and A is a suitable leaving group, with pyridines 
of the formula VIII (see attached for'!itiula sheet. 
I!), in which RS, R6, R7, Y, m, p, q, r, t and u 
have the meanings indicated in claim 1, and 

Cif compounds of the formula I where n~l or p~l and/or 
ql§Ol or 2 and/or y ... so or SOa are the desired final 

10 products}, then oxidizing the compounds obtained where 
neg~ and/or P""O and/or q ... o and/or y,,,.s, and/or converting 
the compounds obtained, if desired, subsequently into 
the ~alts and/or converting salts which are obtained, 
if d~sired, subsequently int.o the free compounds. 

15 13. The use of compounds of the formula I as 
cl~imed in claim l and/or their pharmacologically to­
l~rable salts in the control of Helicobacter bacteria. 
14. The us~ of compounds of the formula l as 
elaim~d in claim 1 and their pharmacologically tole-

.20 ralble salts for the production of medicaments for the 
control of Helicobacter bacteria. 
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