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in which

X is CH oxr N,

Y is 8, 80, SO;, 0, NH or N-1-4C-alkyl,

R1 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy or halogen,
R2 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, halogen,

trifluoromethyl, completely or predominantly
fluorine-substituted 1-4C-alkoxy,
chlorodifluoromethoxy, 2-chloro-1,1,2-
trifluoroethoxy or together with R3, if desired,
completely or partially fluorine-substituted 1-
2C-alkylenediox¥y or chlorotrifluorcethylenedioxy,
R3 is hydrogen, completely or predominantly
fluorine-substituted l-4cC-alkoxy,
chloredifluoromethoxy, 2-chleoro-1,1,2-
trifluoroethoxy or together with R2, if desired,
completely or partially fluorine-substituted 1-
2C-alkylenedioxy or chlorotrifluoroethylenedioxy,
R4 is hydrogen, 1-4C-aikvl, Rid-substituted 1-4C-
alkyl, 1-4C-alkylcarbonyl, 2-4C-alkenylcarbonyl,
halo-1-4C-alkylcarbonyl, N(R15)R16-1-4C-alkylcar~

bonyl, di-1-4C-alkylcarbamoyl or 1-4C-alkylsulfon-
vl.

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

R6 is a mono- or di-1-4C-alkylcarbamoyl or -thio-
carbamoyl radical, an N-1-4C-alkyl-N’-cyanocamidino
radical, a 1-N-1-4C-alkylamino-2-nitroethylene
radical, an N-2-propynyl-N’-cyanocamidino radical,
an aminosulforiylamidine radical, or an R8- and R9-
substituted cyclic system or bicyclic system which
is selected from the group consisting of benzene,
furan, thiophene, pyrrole, oxazole, isoxazole,
thiazole, thiazoline, isothiazole, imidazole,
imidazoline, pyrazole, triazole, tetrazole,
thiadiazole, thiadiazole-l-oxide, oxadiazole,
pyridine, pyridine-N-oxide, pyrimidine, triazine,
pyridone, beéfizimidazole, imidazopyridine,
benizothiazole and benzoxazole,
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R7 is hydrogen, 1-4C-alkyl or 1-4C-alkoxy,

R8 is hydrogen, 1-4C-alkyl, hydroxyl, 1-4C-alkoxy,
halogen, nitro, guanidino, carboxyl, 1-4C-alkoxy-
carbonyl, Rl0-substituted 1-4C-alkyl or
-N{R11)R12,

RO is hydrogen, 1-4C-alkyl, hydroxyl, 1-4.-alkoxy,
fluorine or triflucromethyl,

R10 is hydroxyl, 1-4C-alkoxy, carboxyl, 1-4C-
alkoxycarbonyl or -N(R11)R12, where

R11 is hydrogen, 1-4C-alkyl or -CO-R13 and

R12 is hydrogen or 1-4C-alkyl, or where

R11l and R12, together and including the nitrogen atom
to which both are bonded, are a piperidino or mor-
pholino radical,

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

R14 is hydroxyl, 1-4C-alkoxy, carboxyl, 1-4C-alkoxy-
carbonyl or -N(R15)R16, where '

R15 is-1-4C-alkyl and

Ri6 is 1-4C-alkyl; or where

R1% and R16, together and including the nitrogen atom
to which both are bonded, are a piperidino or
morpholino radiecal,

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,
¥ is a number from 2 to 7,
t is the number 0 or 1 and
5 is a number from 0 to 7

and their salts,
those compounds of the formula I being excluded in

which ¥ is § cr SO and, at the same time, X is CH, t is

the number 0, u is the number 0, R4 is hydrogen or
1-4C-alkyl and R6 is an R8- and R9-substituted ecyclie
system oxr bicycelie¢ system which is selected from the
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group consisting of benzene, furan, thiophene, pyrrole,
oxazole, isoxazole, thiazole, thiazoline, isothiazole,
imidazole, imidazoline, pyrazole, triazole, tetrazole,
thiadiazole, oxadiazole, pyridine, pyridine-N-oxide,
pyrimidine and benzimidazole, and furthermore those
compounds of the formula I being excluded in which Y is
NH or N-1-4C-alkyl and, at the same time, t is the
number 0 and R5 is hydrogen or 1-4C-alkyl.

15. A method for the treatment of mammals suffering
from diseases which are baged on Helicobacter bacteria,
comprising the step of administering a compound of the
general formula I as claimed in claim 1 and/or its
pharmacologically tolerable salts to said mammal.



“n

1

N

* OPI DATE 05/01/96 APPLN. ID 27901/95 |||||||“||ml]”lll“""
AOJP DATE 15/02/96 PCT NUMBER PC T/EP95/02237

AU9527901
(51) Internationale Patentklassifikation 6-: (11) Internationale Veroffentlichungsnummer: WO 95/34554
CO7D 401712, A61K 31/44, CO7D 405/14, | Al (43) Internationales
5 X
417,14’7401,14’ 471/04, 409/14 Verdffentlichungsdatum: 21. December 1995 (21.12.95)
21) Int i tenze . ' (74) Gemeinsamer Vertreter: BYK GULDEN LOMBERG
(21) Internationales Aktenzeichen PCT/EP95/02237 CHEMISCHE FABRIK GMBH; Byk-Gulden-Strasse 2,
(22) Internationales Anmeldedatum: 9. Juni 1995 (09.06.95) D-78467 Konstanz (DE).
(30) Priorititsdaten: ‘ (81) Bestimmungsstaaten: AU, BG, BY, CA, CN, CZ, EE, FI, HU,
1845/94-6 10. Jumi 1994 (10.06.94) CH | JP, KR, LT, LV, MX, NO, NZ, PL, RO, RU, SG, 8], SK,

UA, US, europiisches Patent (AT, BE, CH, DE, DK, ES,

FR, GB, GR, IE, IT, LU, MC, NL, PT, SE).

(71) Anmelder (fiir alle Bestimmungsstaaten ausser US): BYK
GULDEN LOMBERG CHEMISCHE FABRIK GMBH
[DE/DE}; Byk-Gulden-Strasse 2, D-78467 Konstanz (DE). | Verbffentlicht

Mit internationalem Recherchenbericht.,

(72) Ecfinder (fiir alle Bestimmungssiaaten ausser CA USh
HANAUER, Guido; Hangweg 6, D-78465 Konstanz (DE).
SIMON, Wolfgang-Alexander; Seestrasse 3la, D-78464
Konstanz (DE). ZIMMERMANN, Peter; Turnierstrasse
2a, D-78462 Konstanz (DE). OPFERKUCH, Wolfang;
Schinkelstrasse 31, D-44801 Bochum (DE).

{72) Erfinder; und
(75) Erfinder/Anmelder (nur fiir US): KOHL, Bemhard [DE/DE);
Zum Brilh} 9, D-78465 Konstanz (DE). GRUNDLER, Ger-
hard [DE/DE]; Meersbi.ger Strasse 4, D-78464 Konstanz
(DE). SENN-BILFINGER, Jorg {DE/DE]; Sintisstrasse 7,
D-78464 Konstanz (DE).

3

(54) Title: SUBSTITUTED AliYLALKYLTHIOALKYLTEﬂOPYR’IDINES ‘FOR USE IN THE CONTROL OF HELICOBACTER
BACTERIA

(54) Bezeichnung: SUBSTITUIERTE ARYLALKYITHIOALKYLTHIOPYRIDINE ZUR BEKAMPFUNG VON HELICOBACTER-
P AKTERIEN

@

(57) Abstract

Described dre compounds of formula (I) in which the substituents dnd symbols afe as defined in the specification. Such compounds
are suitable for use in the control of Helicobacter bacteria.

(87) Zussmmenfassung

Verbindungey der Formel (), worin die Substituenten und Symbole die in der Beschreibung angegebenen Bedeutungen haben, eignen
sich zur Bekimpfung von Helicobacter-Bakterien,




10

15

20

25

30

B53E5WO0

WO 95/34554 PCT/EP95/02237

SUBSTITUTED ARYLALKYLTHIOALKYLTHIOPYRIDINES FOR
THE CONTROQOL OF HELICOBACTER BACTERIA

Application area of the invention
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 background

European Patent Application 150 586 discloses
2- (pyridylmethylthio- or -sulfinyl)benzimidazoles which
can be substituted in the pyridine moiety of the
molecule in the 4-position, inter alia, by alkylthio or
arylthio radicals. A long-lasting inhibition of gastric
acid secretion is indicated for the compounds
described. - International Patent Application
WO089/03830 describes that the same, and other
structurally similar compounds should be suitable for
the treatment of osteoporosis. - International Patent
Application W092/12976 describes specifically sub-
stituted 2- (pyridylmethylthio- or -sulfinyl)-benzimid-
azoles which should be active against Helicobacter
bacteria and for which it is furthermore discloged that
they should be suitable for the prevention and treat-
ment of a whole series of disorders of the stomach.
International Patenf: Application W093/24480 describes
other specifically substituted 2- (pyridylmethylthio- or
-sulfinyl) -benizimidazoles which should be active
against Helicobacter bacteria.

Degcription of the invention
The invention relates to compounds of the for-
mula I (see attached formula sheet I) in which
X is CH or N,
Y is 8, 80, SO,, O, NH or N-1-4C-alkyl,
R1 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy or halogen,

R2 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, halogen,
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R3

R4

R5
R6

R7
R8

- 2 -

trifluoromethyl, completely or predominantly fluo-
rine-substituted 1-4C-alkoxy, chlorodifluocrometh-
oxy, 2-chlero-1,1,2-trifluorcethoxy or together
with R3, if desired, completely or partially flu-
orine-substituted 1-2C-alkylenedioxy or chlorotri-
fluorcethylenedioxy,

is hydrogen, completely or predominantly £lu-
orine substituted 1-4C-alkoxy, chlorodifluoro-
methoxy, 2-chloro-1,1,2-trifluoroethoxy or
together with R2, 1if desired, completely or
partially fluorine substituted 1-2C-alkylenedioxy
or chlorotrifiuoroethylenedioxy,

is hydrogen, 1-4C-alkyl, Rl4-substituted 1-4C-
alkyl, 1-4C-alkylcarbonyl, 2-4C-alkenylcarbonyl,
halo-1-4C-alkylcarbonyl, N(R15)R16-1-4C-alkylcar-
bonyl, di-1-4C-alkylcarbamoyl or 1-4C-alkylsulfo-
nyl,

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

is a mono- or di-l1-4C-alkylcarbamoyl or -thio
carbamoyl radical, an N-1-4C-alkyl-N’-cyancamidino
radical, a 1-N-1-4C-alkylamino-2-nitroethylene
radical, an N-Z-propynyl-N’-cyancamidino radical,
an aminosulfonylamidino radical, or an R8- and R9-
substituted cyclic system or bicyeclic system which
is selected from the group consisting of benzene,
furan, thiophene, pyrrole, oxazole, isoxazcle,
thiazole, thiazoline, isothiazole, imidazole, imi-
dazoline, pyr.zole, triazole, tetrazole, thiadia-
zole, thiadiazole-1-oxide, oxadiazole, pyridine,
pyridine-N-oxide, pyrimidine, triazine, pyridone,
benzimidazole, imidazopyridine, benzothiazole and
benzoxazole,

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

is hydrogen, 1-4C-alkyl, hydroxyi, 1-4C-alkoxy,
halogen, nitro, guanidino, carboxyl, 1-4C-alkoxy-
carbonyl, R10-substituted 1-4C-alkyl or
-N(R11)R12,

is hydrogen, 1-4C-alkyl, hydroxyl, 1-4C-alkoxy,
fluorine or trifluoromethyl,
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R10 is hydroxyl, 1-4C-alkoxy, carboxyl, 1-4C-alkoxy-
carbonyl or -N(R11)R12, where

R11 is hydrogen, 1-4C-alkyl or -CO-R13 and

R12 is hydrogen or 1-4C-alkyl, or where

R11l and R12, together and 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,

R14 is hydroxyl, 1-4C-alkoxy, carboxyl, 1-4C-alkoxy-
carbonyl or -N(R15)R16, where

R15 is 1-4C-alkyl and

Ri6 1is 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,

is the number 0 or 1,

is the number 0 or 1,

is the number 0, 1 or 2,

is a number from 2 to 7,

is the number 0 or 1 and

£ R Q BT B8 3

is a number from 0 to 7
and their salts
those compounds of the formula I being excluded in
which Y is 8 or SO and, at the same time, X is CH, t is
the number 0, u is the number 0, R4 is hydrogen or
1-4C-alkyl and Ré is an R8- and RS-substituted cyclic
gsystem or bicyclic system which is selected from the
group consisting of benzene, furan, thiophene, pyrrole,
oxazole, isoxazole, thiazole, thiazoline, isothiazole,
imidazole, imidazoline, pyrazole, triazole, tetrazole,
thiadiazole, oxadiazole, pyridine, pyridine-N-oxide,
pyrimidine and benzimidazole, and furthermore those
compounds of the formula I being excluded in which Y is
NH or N+«1-4C-aixyl and, at the same time, t is the
number 0 and R5 is hydrogen or 1-4C-alkyl.

1-4C-Alkyl represents straight-chain or
branched alkyl radicals having 1 to 4 carbon atoms.
Examples which may be mentioned are the butyl,
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isobutyl, 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 abovementiomned 1-4C-alkyl
radicals. Examples which may be mentioned are the methoxy
and ethoxy radical.

Halogen within the meaning of the present
invention is bromine, chlorine and fluorine.

As used throughout the specification and claims
the term “predominantly fluorine-substituted 1-4C-alkoxy”
means that more than half of the hydrogen atoms in the 1-
4C-alkoxy group are replaced by fluorine atoms, while the
term “completely fluorine-substituted 1l-{¢C-alkoxy” means
that all of the hydrogen atoms in 1-4C-alkoxy are replaced
by fluorine atoms.

Completely or predominantly fluorine-substituted
1-4C-~-alkoxy whiﬁh may be mentioned, for example, are the
1,2,2-trifluorocethoxy, the 2,2,3,3,3-pentafluoropropoxy,
the perfluorocethoxy and in particular the 1,1,2,2-
tetrafluoroethoxy, the trifluoromethoxy, the 2,2,2-
trifluorocethoxy and the difluoromethoxy radical.

If desired completely or partially fluorine-
substituted 1-2C-alkylenedioxy which may be mentioned, for
example, are the methylenedioxy (-0-CH;-0-), the
ethylenedioxy (-0-CH;-CH;-0-), the 1,1-difluorocethylene-
dioxy (-0-CF;-CH;-0), the 1,1,2,2-tetrafluoroethylene-~
dioxy(~0-CF;=-CF;~0~) and in particular the
difluoromethylenedioxy (-0-CF,-0-) and the 1,1,2-
trifluorcethylenedioxy radical (-O0-CF;-CHF-0-).

If R2 and R3 together, if desired, are completely
or partially fluorine-substituted 1-2C-alkylenedioxy or
chlorotrifluoroethylenedioxy, the substituents R2 and R3
are bonded in nmeighbouring positions - preferably to
positions 5 and 6 - on the benzo moiaty of the
benzimidazole ring.

Exemplary, Rld-substituted 1-4C-alkyl radicals
which may be mentioned are the 2+metu.oxycarbonylethyl, the -

H: Eriza Rewp Spwc:is 27¥0.-%5 3.~ ZT/%B 98
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2-ethoxycarbonylethyl, the methoxyvcarbonylmethyl, the
carboxymethyl, the 2-hydroxyethyl, the methoxymethyl, the
2-methoxyethyl, the dimethylaminomethyl and the 2-

dimethylamincethyl radical.
1-4C-alkylcarbonyl is a radical which besides the

carbonyl group contains one of the abovementioned 1-4C-
alkyl radicals. An example which may be mentioned is the

acetyl radical.
2-4C-Alkenylcarbonyl is a radical which besides

H:\Erica Reob Specis 272%1-93 . doc 27/28/38
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the carbonyl group contains a 2-4C-alkenyl radical, for
example a propenyl radical or a butenyl radical. An
example which may be mentioned is the acryloyl radical.

Halo-1-4C-alkylcarbonyl is a radical which
besides the carbonyl group contains a halo-substituted
1-4C-alkyl radical. An example which may be mentioned
is the y-chlorobutyryl radical.

N{(R15)R16-1-4C-Alkylcarbonyl is a radical which
besides the carbonyl group contains an -N{(R15)R16-sub-
stituted 1-4C-alkyl radical. An example which may be
mentioned is the 3-dimethylaminopropionyl radical.

Di-1-4C-alkylcarbamoyl is a radical which
besides the carbonyl group contains a di-1-4C-alkylami-
no radical. The di-1-4C-alkylamino radical is an amino
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 dimethylamino, the diethylamino and the
diisopropylamino radical. Di-1-4C-alkylcarbamoyl ra-
dicals which may be mentioned are, for example, the
dimethylcarbamoyl and the diethylcarbamoyl radical.

1-4C-Alkylsulfonyl is a radical which besides
the sulfonyl group (-80,-) centains one of the above-
mentioned 1-4C-alkyl radicals. An example which may be
mentioned is the methylsulfonyl radical. v

Mono- or di-l1-4C-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-
dicals. Examples which may be mentioned are the methyl-
carbamoyl, the igopropylcarbamoyl and the dimethylcar-
bamoyl radical.

Mono- or di-1-4C-alkylthiocarbamoyl radicals
are thiocarbamoyl radicals (-CS-NH,), which are substi-
tuted 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.



10

15

20

25

30

35

- 6 -

An N-1-4C-alkyl-N'-cyanoamidino radical which
may be mentioned as an example is in particular the N-
methyl-N’-cyanoamidino radical [-C(=NCN)-NH-CH,].

A 1-N-1-4C-alkylamino-2-nitroethylene radical
which may be mentioned as an example is in particular
the 1-N-methylamino-2-nitroethylene radical
[-C(NHCH;) =CHNO,] .

Exemplary radicals -Y-C,H,,-R6 where R6 = an
N-1-4C-alkyl-N’-cyanocamidino radical, 1-N-1-4C-alkyl-
amino-2-nitrocethyl [sicl} 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 0. In
this connection, as the radical -Y-CgH,,-Ré particular
mention may be made of the radicals -NH-C{=NCN)NH-CH,,
-NH-C (NHCH,) =CHNO, and -NH-C(=NCN)NH-CH,C=CH.

The group C,H,, is preferably bound to a carbon
atom of the cyclic system or bicyclic system R6 con-
cerned, so that radicals R6 (if Ré is a cyclic system
or bicyclic system) which may be wentioned as
examples are the radicals: phenyl, 2-furyl,
3-furyl, 2-thienyl, 3-thienyl, 3-pyrreolyl, 2-oxa-
zelyl, 4-oxazolyl, 4-isoxazolyl, 5-isoxazelyl,
2-thiazolyl, 3-isothiazolyl, 2-imidazolyl, 3-pyra-
zolyl, 4-pyrazolyl, 1,2,3-triazol-4-yl, 1,2,5-thia-
diazol-4-y1l, 1,2,5-thiadiazol-4-yl-1-oxide, 1,2,4-
triazol-3-yl, tetrazol-5-yl, 1,3,4-thiadiazol-2-vyl,
1,2,3-thiadiazol-4-y1l, 1,2,5-thiadiazol-4-y1l, 1,2,5-
thiadiazol-4-yl-l1-oxide, 1,3,4-oxadiazol-2-vl, 2-pyr-
idyl, 4-pyridyl, 2-pyrimidinyl, 1,3,4-triazin-2-yl,
2-benzimidazolyl, 2-imidazopyridyl, 2-benzothiazolyl
and 2-benzo.:iazolyl.

1-4C-Alkoxycarbonyl is a radical which besides
the carbonyl group contains one of the abovementioned
1-4C-alkoxy radicals. Examples which may be mentioned
are the -methoxycarbonyl and the ethoxycarbonyl radical.

The substitutents R8 and RS9 can be bonded into
the cyclic systems or bicyclic systems R6 at any con-
ceivable: position. Exemplary, R8- and R9-substituted
radicals R6 which may be mentioned are: 4-methylphenyl,
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3-dimethylaminomethylphenyl, 3-piperidinomethylphenyl,
3-carboxymethylphenyl, 2-dimethylaminomethyl-S5-methyl-
3-furyl, l-methylpyrrol-3-yl, 4,5-dimethyloxazol-2-yl,
3,5-dimethylisoxazol-4-yl, .,5-dimethylthiazol-2-yi,
4-methyl-5-carboxymethylthiazol-2-yl, l-methylimidazol-
2-yl, l-methylpyrazol-3-yl, 1-(2-dimethylaminoethyl}) -
pyrazol-3-yl, S5-methyl-1,3,4-oxadiazol-2-yl, l-methyl-
1,2,3-triazel-4-yl, 1l-methyl-1,2,4-triazol-3-yl, 1-(2-
dimethylaminoethyl)-1,2,3-triazol-~-4-yl, l-methyltetra-
zol-5-yl, 1-(2-dimethylaminoethyl) tetrazol-5-yl, 1-
carboxymethyltetragol-5-yl, 5-methyl-1,3,4-thiadiazol-
2-yl, 5-trifluoromethyl-1,3,4-thiadiazol-2-yl, 1-(2-
hydroxyethyl) tetrazol-5-yl, 2-amino-1,3,4-thiadiazol-
2-yl, 3-amino-1,2,4-triazol-5-yl, 4-methyl-5-txrifluoro-
methyl-1,2,4-triazol-3-yl1 and 4-aminopyrimidin-2-yl.

Possible radicals -CH,,-, -C/H, - and -C Hy,-
are straight-chain or branched radicals. Examples which
may be mentioned are the heptylene, ischeptylene (2-
methylhexylene)}, hexylenme, isohexylene (2-
methylpentylene), neohexylene (2,2-dimethylbutylene),
pentylene, isopentylene (3-methylbutylene),
neopentylene (2,2-dimethylpropylene), butylene,
isobutylene, sec-butylene, tert-butylene, propylene,
isopropylene, ethylene and (for -C,H,,) the methylene
radical.

Radicals -CH,, which may preferably be men-
tioned are the ethylene (-CH,CH,-) and the butylene
(-CH,CH,CH,CH,-) and in particular the propylene radical
(-CH,CH,CH,-) .

~ Radicals =C/H, - which may preferably be men-
tioned are the ethylene, the propylene and the butylene
radical.

Radicals -C,H, - which may preferably be men-
tioned are the methylene, the ethylene and the
propylene radical. In a further preferred embodiment, u
is the pumber 0, so that the term C H,, 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
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number 0, so that the term S(=0),-C/H, disappears [sic]
or is a bonding dash and the group Y is bonded directly
to the group C.H,,.
Exemplary radicals bonded in the 4-position on
5 the pyridine ring to the group $(=0), which may be men-
tioned are: phenylthiopentyl, phenylthiscethyl, phenyl-
thiopropyl, phenylthiobutyl, 4-methylphenylthioethyl,
4 -methylphenylthiopropyl, 3-dimethylaminomethylphenyl-
thioethyl, 3-dimethylaminomethylphenylthiopropyl,

10 3-piperidinomethylphenylthiocethyl,
3-piperidinomethylphenylthiopropyl,
3-piperidinomethylphenylthiobutyl,
l-methylpyrrol-3-thioethyl,
4,5-dimethyloxazole-2-thiopropyi,

15 3,5-dimethylisoxazole-5-thiocethyl,
3,5-dimethylisoxazole-5-thiopropyl,
thiazole-2-thioethyl,
thiazole-2-thiopropyl
thiazole-2-thiobutyl,

20 4-methyl-5-carboxymethylthiazole-2-thiopropyl,
1-methylimidazole-2-thiocethyl,
l-methylimidazole-2-thiopropyl,
l-methylimidazole-2-thiobutyl,
imidazole-2-thiocethyl,

25 imidazole-2-thicpropyl,
pyrazole-3-thiopropyl,

1- (2-dimethylaminoethyl) pyrazole-2-thiocethyl,
1,3,4-oxadiazole-~-2-thiocethyl,
1,3,4-oxdiazole-2-thiopropyl I[sic],

30 1,2,3-triazole-4-thioethyl,
1,2,3-triazole-4-~thiopropyl,
1,2,3-triazole-4-thicbutyl,
1-methyl-1,2,3-triazole-4-thioethyl,
1-methyl-1,2,3-triazole-4-thiopropyl,

35 1,2,4-triazole-3-thiocethyl,

1,2,4-triazole-3-thiopropyl,

3-amino-1,2,4-triazole-5-thicethyl,
3-amino-1,2,4-triazole-5-thiopropyl,
4-methyl-5-trifluoromethyl-1,2,4-triazole-3-thicethyl,
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4-methyl-5-trifluoromethyl-1,2,4-triazole-3-thiopropyl,
1-methyl-1,2,4-triazole-3-thicethyl,
l1-methyl-1,2,4-triazole-3-~thiopropyl,
l-methyl-1,2,4-triazole-3-thiobutyl,
tetrazole-5-thiocethyl,

tetrazole-5-thiopropyl,

tetrazole-5-~thiobutyl,
l-methyltetrazole-5-thicethyl,
l-methyltetrazole-5-thiopropyl,
l-methyltetrazole-5-thiocbutyl,
1-(2-dimethylaminoethyl) tetrazole-5-thiocethyl,
1- (2-dimethylaminoethyl) tetrazole-5-thicpropyl,
1-{(2-hydroxyethyl) tetrazole-5-thiocethyl,

1- (2-hydroxyethyl) tetrazole-5-thiopropyl,
1,3,4-thiadiazole-2-thiceethyl,
1,3,4-thiadiazole-2-thiopropyl,
5-methyl-1,3,4-thiadiazole-2-thioethyl,
5-methyl-1,3,4-thiadiazole-2-thiopropyl,
5-methyl-1,3,4-thiadiazole-2-thicbutyl,
5-trifluoromethyl-1,3,4~thiadiazole-2-thicethyl,
5-trifluoromethyl-1,3,4-~thiadiazole-2-~thiopropyl,
1,2,3-thiadiazole-4-thiocethyl,
1,2,3-thiadiazole-4-thiopropyl,
l-carboxymethyltetrazole-5-thioethyl,
l-carboxymethyltetrazole-5-thiopropyl,
2-pyridylthiocethyl,

2-pyridylthiopropyl,

2-pyridylthiobutyl,

4-pyridylthiocethyl,

4-pyridylthiopropyl,

4-pyridylthiobutyl,

2-pyrimidinethioethyl,

2-pyrimidinethiopropyl,

2-pyrimidinethiobutyl,
4-aminopyrimidine-2Z-thieethyl,
4-aminopyrimidine-2-thiopropyl,
2-benzimidazolethiocethyl,
2«benzimidazolethiopropyl,
4-methylthiazole-5=ethylthiopropyl,
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2-guanidinothiazole-4-methylthiopropyl,
furyl-2-methylthiopropyl,
5-dimethylaminomethylfuryl-2—methylthiopropyl,
imidazopyridine-~2-thiopropyl,
benzoxazole-2-chiopropyl,
benzothiazole-2-thiopropyl,
4-methylphenylmethylthiopropyl,
dimethylcarbamoylthiopropyl,
dimethylthiocarbamoylthicpropyl,
N-methyl-N’-cyanoamidinothiopropyl,
phenoxyethyl,

phenoxypropyl,
4-methylthiazole-5-ethylthiocethyl,
2-guanidinothiazole-4-methylthioethyl,
furyl-2-methylthicethyl,
5-dimethylaminomethylfuryl-2-methylthioethyl,
imidazopyridin-2-thioethyl,
benzoxazole-2-thiocethyl,
benzothiazole-2-thicethyl,
4-methylphenylmethylthioethyl,
dimethylcarbamoylthiocethyl,
dimethylthiocarbamoylthioethyl,

N-methyl-N’. vanocamidinothioethyl,
4-methylthiazole-5-ethyithiobutyl,
2-guanidinothiazole-4-methylthiobutyl,
furyl-2-methylthiobutyl,
5-dimethylaminomethylfuryl-2-methylthiobutyl,
imidazopyridine-2-thicbutyl,
benzoxazole-2-thiobutyl,
benzothiazole-2-thiobutyl,
4-methylphenylmethylthiobutyl,
dimethylearbamoylthiobutyl,
dimethylthiocarbamoylthicbutyl,
N-methyl-N’«cyanoamidinothiobutyl,
4-methylthiazole-5-thiocethyl,
4-methylthiazole-5«thiopropyl,
4-methylthiazole-5-thiobutyl,
i-methoxycarbonylmethyltetrazole-5-thiocethyl,
i-methoxycarbonylmethyltstrazole-S5-propyl;
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l-methoxycarbonylmethyltetrazole-5-butyl,
thienyl-2-methylthioethyl,
thienyl-2-methylthiopropyl,
thienyl-2-methylthiobutyl,
thienyl-2-ethylthiocethyl,
thienyl-2-ethylthiopropyl,
thienyl-2-ethylthiobutyl,
5-chlorothienyl-2-methylthioethyl,
5-chlorothienyl-2-methylthiopropyl,
5-chlorothienyl-2-methylthiobutyl,
4-pyridylmethylthiocethyl,
4-pyridylmethylthiopropyl,
4 -pyridylmethylthiobutyl,
2-pyridylmethylthioethyl,
2-pyridylmethylthiopropyl,
2-pyridylmethylthiobutyl,
2-pyridinylethylthiocethyl,
2-pyridinylethylthiopropyl,
2-pyridinylethylthiobutyl,
3-dimevhylaminomethylphenylmethylthicethyl,
3~dimethylaminomethylphenylmethylthiopropyl,
3-dimethylaminomethylphenylmethylthiobutyl,
2-benzimidazolemethylthiopropyl,
2-henzimidazolemethylthiobutyl,
5-rnitroimidazole-l-ethylthiocethyl,
S-nitroimidazole-1-ethylthiopropyl,
5-nitroimidazole-l-ethylthiobutyl,
2-methyl-5-nitroimidazole-l-ethylthicethyl,
2-methyl-5-nitroimidazole-1-ethylthiopropyl,
2-methyl-5-nitroimidazole-1-ethylthiobutyl,
5-nitroimidazole-1l-propylthiocethyl,
5-nitroimidazole-l-propylthiopropyl,
5-nitroimidazole-1-propylthiobutyl,
2-methyl-5-nitroimidazole-1l-propylthioethyl,
Z2-methyl-5-nitroimidazole-1-propylthiopropyl,
Z-methyl-5-nitroimidazole-1-propylthiobutyl.
Suitable saltg of compounds of the formula I in
which n is the number 0 are all acid addition salts.
the pharmacologically tolerable salts of the inorganic
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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
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
suitable are water-soluble and water-insoluble acid
addition salts with acids such as, for example, hydro-
chloric acid, hydrobromic acid, phosphoric acid, nitric
acid, sulfuric acid, acetic acid, citric acid, D-
gluconic acid, benzoic acid, 2-(4-hydroxybenzoyl)-
benzoic acid, butyric acid, sulfosalicylic acid, maleic
acid, lauric acid, malic acid, fumaric acid, succinic
acid, oxalic acid, tartaric acid, embonic acid, stearic
acid, toluenesulfonic acid, methanesulfonic acid or
3-hydroxy-2-naphthoic acid, the acids being employed in
salt preparation - dependirg on whether a mono- or
polybasic acid is concerned and depending on which salt
is degired - in an equimolar gquantitative ratioc or one
differing therefrom.

For compounds of the formula I in which n is
the number 1 and/or for compounds having a carboxyl
radical, suitable salts are also salts with bases.
Examples of basic salts which may be mentioned are
lithium, sodium, potassium, calcium, aluminum, mag-
nesium, titanium, ammonium, megluminé or guanidinium
salts, the bases being also employed here in salt pre-
paration in an equimolar gquantitative ratio or one
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 has the meaning N.

‘A further embodiment of the inverition are com-
pounds of the formula I in which t is the number 1.

A further embodiment of the invention are com-
pounds of the formula I in which u is a number from 1
to 7.
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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-
pounds of the formula I in which X has the meaning CH,
Y has the meaning S, t is the number 0 and u is a num-
ber from 1 to 7.

A further embodiment of the invention are com-
pounds of the formula I in which X has the meaning CH,
Y has the meaning S, t is the number 0, u is the number
0 and R4 is Rl4-substituted 1-4C-alkyl, 1-4C-alkylcar-
bonyl, 2-4C-alkenylcarboﬁyl, halo-1-4C-alkylcarbonyl,
N(R15)R16-1-4C-alkylcarbonyl, di-1-4C-alkylcarbamoyl or
1-4C-alkylsulfonyl.

A further embodiment of the invention are com-
pounds of the formula I in which Y has the meaning S, t
is the number 0, u is the number 0 and Ré is a mono- or
di-1-4C-alkylcarbamoyl or thiocarbamoyl radical, an N-
1-4C-alkyl-N’ -cyanoamidino radical, a 1-N-1-4C-alkyl-
amino-2-nitroethyl [sic] radical, an N-2-propynyl-N’-
cyanoamidino radical, an aminosulfonylamidine radical,
or an R8- and R9-substituted cyclic system which is
selected from the group comsisting of thiadiazole-1-
oxide, triazine, pyridone, imidazopyridine, benzothia-
zole and benzoxazole.

A further embodiment of the invention are com-
pounds of the formula I in which ¥ is NH or N-1-4C-
alkyl, t is the number 0 and R5 is 1-4C-alkoxy.

Compounds of the formula I to be emphasized are
those in which
X is CH or N,

Y is S, 80,, © or N-1-4C-alkyl,

R1 is hydrogen, 1-4C-alkoxy or halogen,

R2 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy or halogen,

R3 ig -hydrogen,

R4 is hydrogen, Rl4-substituted 1-4C-alkyl,
N(R15)Ri6-1-4C-alkylcarbonyl or 1-4C-alkylsulfon-
yl,

RS  ie¢ hydrogen, l-4C=alkyl or 1-4C-alkoxy,
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is a mono- or di-1-4C-alkylthiocarbamoyl radical,
an N-1-4C-alkyl-N'-cyanocamidino radical, a 1-N-1-
4C~alkylamino-2-nitroethylene radical, an N-2-pro-
pynyl-N’-cyancanidino radical, or an R8- and R9-
substituted cyclic system or bicyclic system which
is selected from the group consisting of benzene,
furan, thiophene, oxazole, isoxazole, thiazole,
thiazoline, isothiazole, imidazole, pyrazole,
triazole, tetrazole, thiadiazole, thiadiazole-1-
oxide, oxadiazole, pyridine, pyrimidine, triazine,
pyridone, benzimidazole, imidazopyridine, benzo-
thiazole and benzoxazole,
is hydrogen or 1-4C-alkyl,
is hydrogen, 1-4C-alkyl, hydroxyl, nitro, guanidi-
no, carboxyl, 1-4C-alkoxycarbonyl or R10-substi-
tuted 1-4C-alkyl,
is hydrogen, 1-4C-alkyl, hydroxyl, 1-4C-alkoxy or
fluorine,
is hydroxyl, 1-4C-alkoxy, carboxyl, 1-4C-alkoxy-
carbonyl or -N(R11)R12, where
is 1-4C-alkyl or -CO-R13 and
is 1-4C-alkyl, or where
and R12, together and including the nitrogen atom
to which both are bonded, are a piperidino or mor-
pholino radical,
is 1-4C-alkyl,
is hydroxyl, 1-4C-alkoxycarbonyl or -N(R15)R16,
where
is 1-4C-alkyl and
is 1-4C-alkyl, or where
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 4,
is-the number 0 or 1,
ig the number 0,
is the number ¢ or 2,
ig a number from 2 to 4,
ig the number § or 1 and

[SICRUE S
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u is a number from 0 to 3

and their salts,

those compounds of the formula I being excluded in

which Y ig S and, at the same time, X is CH, t is the

number 0, u is the number 0, R4 is hydrogen and R6 is
an R8- and R9-substituted cyclic system or bicyclic
system which is selected from the group consisting of
benzene, furan, thiophene, oxazole, isoxazole,
thiazole, thiazoline, isothiazole, imidazole, pyrazole,
triazole, tetrazole, thiadiazole, oxadiazole, pyridine,
pyrimidine and benzimidazole, and where furthermore
those compounds of the formula I are excluded in which

Y is N-1-4C-alkyl and, at the same time, t is the num-

ber 0 and R5 is hydrogen or 1-4C-alkyl.

Compounds of the formula I particularly to be
emphasized are those in which

X is CH or N,

Y is 8 @r S80,,

R1 is hydrogen, 1-4C-alkoxy or fluorine,

R2 is hydrogen, 1-4C-alkyl or fluorine,

R3 is hydrogen,

R4 is hydrogen, Rl4-substituted 1-4C-alkyl or 1-4C-
alkylsulfonyl,

RS is hydrogen or 1-4C-alkyl,

R6 is a di-1-4C-alkylthiocarbamoyl radical, an N-
1-4C-alkyl-N’-cyanocamidino radical or an R8- and
R9-substituted cyclic system which is selected
from the group consisting of benzene, furan,
thiophene, thiazole, imidazole, triazocle, tetrazo-
le, thiadiazole, pyridine, pyrimidine and
triazine,

R7 is hydrogen or 1-4C-alkyl,

R8 is hydrogen, 1-4C-alkyl, hydroxyl, nitro, guanidi-
no, carboxyl, 1-4C-alkoxycarbonyl or R10-substi-
tuted 1-4C-alkyl,

R9 1is hydrogen, 1-4C-alkyl, hydroxyl or fluorine,

R10 is hydroxyl, 1-4C-alkoxycarbonyl or -N{R11l)R12,
where

R1i1 is 1-4C-alkyl and
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R12 1is 1-4C-alkyl, or where

R11 and R12, together and including the nitrogen atom
to which both are bonded, are a piperidino or mor-
pholino radical,

R14 1is 1-4C-alkoxycarbonyl or -N(R15)R16, where

R15 is 1-4C-alkyl and Sy

R16 1is 1-4C-alkyl, or where '

R15 and R16, together and including the nitrogen atom

t

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

is a number from 2 to 4,

is the number 0,

is the number 0,

is the number 0 and

c g 8

is a number from 0 to 3

and their salts,

those compounds of the formula I being excluded in

which ¥ is 8 and, at the same time, X is CH, u is the

number 0, R4 is hydrogen and Ré is an R8- and R9-sub-
stituted 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
in which

X is CH or N,

Y is S or 80,,

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

R2 is hydrogen or fluorine,

R3 is hydrogen,

R4 is hydrogen,

R5 is 1-4C-alkyl,

R6 is a di-1-4C-alkylthiocarbamoyl radical or an RS-
and R9-substituted cyclic system which is selected
from the group consisting of benzene, furan,
thiophene, thiazole, imidazole, triazole, tetrazo-
le, thiadiazole, pyridine and pyrimidine,

R7 is hydrogen,

R8 is hydrogen, nitro, 1-4C-alkoxycarbonyl or R10-
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substituted 1-2C-alkyl,
is hydrogen or 1-4C-alkyl,

is 1-
is 1-
is 1-

4C-alkoxycarbonyl or -N(R11l)R1l2, where
4C-alkyl and
4C-alkyl, or where

and R12, together and including the nitrogen atom

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

pholino radical,

is the number 2 or 3,

is the number 0,

is the number 0,
is the number 0 and

igs a

number from 1 to 3

and their salts.

One embodiment of the preferred compounds are

those in which X has the wmeaning CH.

are

are

are

are

are

are

are

X

Y

R1

R2

R3

R4
RS

A
those
A
those
A
those
A
those
A
those
A
those
A
those

further embodiment of the preferred compounds
in which X has the meaning N.

further embodiment of the preferred compounds
in which Y has the meaning S.

further embodiment of the preferred compounds
in which R1 and R2 are hydrogen.

further embodiment of the prefered compounds
in which u is the number 1.

further embodiment of the prefered compwunds
in which u is the number 2.

further embodiment of the preferred compounds
in which m is the number 2.

further embodiment of the preferred compounds
in which m is the number 3.

Particularly preferred compounds of the formula
I are those in which
is CH or N,

is 8,

is- hydrogen,

is hydrogen,
is hydrogen,
is hydrogen,

ig 1-4C-alkyl,
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Ré6 is an R8- and R9-substituted cyclic system which
is selected from the group consisting of benzene,
furan, thiophene, thiazole, imidazole, triazole,
tetrazole, thiadiazole, pyridine and pyrimidine,

5 R7 is hydrogen,

R8 is nitro,

R9 is hydrogen or 1-4C-alkyl,

m is the number 2 or 3,

n is the number 0,

10 o) is the number 0,

t is the number 0 and

u is a number from 1 to 3

and their salts.

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

X is CH or N,

Y is S,

R1 is hydrogen,

R2 is hydrogen,

20 R3 is hydrogen,

R4 is hydrogen,

R5 is 1-4C-alkyl,

R6 is R8~ and R9-substituted imidazole,

R7 is hydrogen,

25 RS is nitro,

RY9 is hydrogen or 1-4C-alkyl,
is the number 2 or 3,
is the number 0,

30 is the number 0 and

t
n
P is the number 0,
t
u is a number from 1 to 3
and their salts.
Exemplary compounds according to the invention

are listed in the following tables:

35 TABLE 1

Compounds of the formula I (gee attached for-
mula sheet I) wheren =0, p =0, g =0, R6 = dimethyl-
carbamoyl and with the following further substituent
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CONTINUATION OF TABLE 2
Y Rl RR R3 R4 RS R7 m

802 F
502 F
TABLE 3
Compounds of the formula I (see attached for-
mula sheetlI) where n = 0, p = 0, g = 0, Ré6 = N-methyl-

A
zZ = >
n
r
I x
O
I x
(7S T ¥
xx
t [ -
o0 o Ld
| =

5 N’'-cyanocamidino and with the following further
substituent meanin<s:

X Y Rl R2 R3 R4 RS R m r t u
CH S H H W H CHy H 2 - 0 0
CR S F H W H CHy H 2 - 0 0
CH S "H W H H Ch H 3 - 0 0
CH S F H H H C H 3 - 0 0
CH NH H H H H OHy H 2 - 0 0
CH NH F H H H OH, H 2 - 0 0
CH NH H H H H OCH, H 3 - 0 0
CH NH F H H "H OH, H 3 - 0 0
N S H H H H C H 2 - 0 0
N S F H H H CH H 2 - 0 0
N S H H O H H W 3 - 0 0
N S F H H H CH H 3 - 0 0
N N H H H H OH, H 2 - 0 0
N N F H H H OH, H 2 - 0 0
N NH H H W % OH, H 3 - 0 0
N N F H H H OCH, H 3 - 0 0
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TABLE 4
Compounds of the formula I (see attached for-
mula sheet 1) where n =0, p=0, g=20, R6 = 1-N-
methyl-2-nitroethyl and with the following further
5 substituent meanings:
X "y R1 R2Z R3 R4 RS R7 m r t u
CH S H H OH H C K 2 - 0 o
CH S F H H H CH3 H 2 - 0 0
CH S H H H - H CH3 H 3 - 0 0
CH § F H H H CH3 H 3 - 0 o
CH NH H H H H OCH3 H 2 - 0 0
CH NH F H H H OCH3 H 2 - 0 0
CH NH H H H H OCH3 H 3 - 0 0
CH NH F H H H OCH3 H 3 - 0 0
NS H H H H , H 2 - o o
N S F H H H CH3 H 2 - 0 0
N S H H H H CH3 H 3 - 0 0
N S F H H H CH3 H 3 - 0 0
N NH H H H H OCH3 H 2 . 0 0
N N F H H H OCHB H 2 - 0 0
N NH H H H H OH; H 3 . g ¢
N NH F 5 H H QCH3 H 3 - 0 0
- 10
TABLE 5

Compounds of the formula I (see attached for-
mula sheet I) wheren = 0, p = 0, d = 0, R6 = N-(2-
propyn-1-yl) -N’ -cyancamimidino and with the following

further substituent meanings:

X v Rl R2Z R3 R4 RS R7 m r t u

CH § H H H H CHy H 2 - 0 0
CH s F R H H CH3 H 2 - 0 0
: CH § H H H H CH3 H 3 - 0 0
CH s F H H H ¢H3 H 3 . 0 0
CH NH H H H H OCH3 H 2 - 0 0
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CONTINUATION OF TABLE S

R3 R4

R2

R1

CH NH

F
H
F

CH NH
CH NH

[~ =~ S o BN o ]

OCHQ

NH

OCH3

NH

o
OCH,4

NH

NH

Compounds of the formula I (see attached for-

mula sheet I)

0, g = 0, R6 = 5,6-dihy-

p =

where n = 0,

droxy-1,3,4-triazin-2-yl and with the following further

5

substituent meanings:

R7

R4 RS

R3

Rl

CH
CH

S

CH
CH

D 0O 0 O O o o

N NN N ™M ™M M

CH
CH

Lo ]

H

H

£ 3]
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CONTINUATION OF TABLE 6

X Y R Rz R3 R4 RS RT m r t u

N s F F M R- Gy H 3 -.C ¢
CR S0, H R H H G4 H 2 - 0 0
CH SO, OCH, H H H CHy H 2 - 0 0
CH S0, F H O H O H CH H 2 - 0 9
CH S0, F F K H CH H 2 - 0 0
CH SO, H HoOH H CH K3 - 0 0
Ch SO, OCH, H H H CH H 3 - 0 o0
tH so, f H K H CH W 3 - 00
CH S0, F F H K CHh, H 3 - 0 0
N S0, H H H H CH H 2 - 0 0
N S0, OCH, H H H -CHy H 2 - 0 0
N S0, F H H W Gy H 2 - 0 0
NS0, F FoH OH i, K2 - 0 0
N SO, H H H O H Oy H 3 - 0 0
N SO, OCHy H H H CH H 3 - 0 0
NS0, F H OH K G K 3 - 0 0
NSO, F FOoROH CHy 3 - 0 0
TABLE 7

Compounds of the formula I (see attached for-
mula sheét I) wheren = 0, p = 0, g = 0, R4 = methyl-
5 sulfonyl and with the following further substituent
meanings:

X Y Rl RZR3RS Ré R7 m
CH S H H H CHy Phenyl H3-00
CH S H H H CH 3-Dimethylaminomethylpheny) H 3 00
tH S H HH CHa 3-Piperidinomethylphenyl H 3 6 0
CH § H H H CHy 2-Thiazolyl H3I -00
CH § H B H CHy §,5-Dimathyl-2-thiazolyl H 3 - 00
CH § H H H JHy 2-Imidazo”™v] H 3 Do
CH § H H H CH3 1-Methyl-2-imidazoly] H 3 0D 0
o CH § H B H CH§ 1,2,3-Triazol-4-y} H 3 0 0
CH § H H H CHy 1-Methyl-1,2,3-triazol-4-yl H 3 6 o
CH § H H H €H§ 1,2,4-Triazol-3-y1 W3 6 0

TEL R LA Mo



- 25 -

CONTINUATION OF TABLE 7

PASIARE TA S L T A R

X Y Rl RZ R3 RS Ré R7 m t u
CH S H H H CH3 4-Methyl-1,2,4-triazol-3-yl H 3 0 0
CH S H H H CH3 Tetrazol-5-y1 H 3 0 0
CH S H H R CH3 1-Methyltetrazol-5-yl H 3 00
CH S H H H CH3 1-(2-Dimethylaminoethyl)tetrazol-5.y7 H 3 0 0
CH S H H H CH3 1-(2-Hydroxyethyl)tetrazol-5-y1 H 3 0 0
CH S H H H CH3 1,2,3-Thiadiazol-4-y]l H 3 00
CH S H H H CH3 1,3,4-Thiadiazol-2-y1 H 3 0 0
CH S H HH CH3 5-Methyl-1,3,4-thiadiazol-2-y1 H 3 - 00
CH S H H H CH3 2-Pyridinyl H 3 00
CH S H H H CH3 4-Pyridinyl H 3 - 0 0
CH S HHH CH3 2-Pyrimidinyl H 3 0 0
CH S HHH CH3 2-Benzimidazolyl H 3 0 0
CH S HHH CH 5,6-Dihydroxy-1,3,4-triazin-2-yl h 3 0 0
TABLE 8
Compounds of the formula I (see attached for-

mula sheet I) where n = 0, p = 0, @ = 0, R¢ = H and

with the following further substituent meanings:

X Y Rl R2R3R5 R6 R7 m t u
CH O H H H CHy Phenyl H3 -10.0
CH 0 H H H CHy 3-Dimethylaminomethylpheny] H 3 0 0
CH 0 H H H CH3 3-Piperidinomethyiphenyl H 3 0 0
CH O H H H CH3 2-Pyridinyl H 3 o 0
CH 0 H H H CH3 4-Pyridinyl H 3 0 0
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CONTINUATION OF TABLE 8

X Y RIRZR3RS R6 RImr t u
CH 0 K H H CHy Phenyl H2 - 00
CH 0 H H H CH3 3-Dimethylaminomethylpheny] H2 - 00
CH 0 H HH CH3 3-Piperidinomethy)phenyl H2 -~ 00
CH 0 H HEH CH3 2-Pyridiny] H2 -0 0
CH 0 H H H CH3 4-Pyridinyl H2 -0 0
CH 0 K H H CHy Phenyl H 4 -0 0
CH O HHH CH3 3-Dimethylaminomethylphenyl H 4 - 00
CH 0 H HH CH3 3-Piperidinomethy)pheny? H4 - 00
CH 0 H H H CH3 2-Pyridinyl Hé& - 00
CH 0 H H H CH3 4-Pyridinyl H4 - 0 0
TABLE 9
Compounds of the formula I (see attached for-
mula sheet I) wheren =90, p=20, g=20, R4 = H and
with the following further substituent meanings:
X Y RI RZR3IRS R6 RTm r t u
N S H H K CH Phenyl H3 -00
K S H H H CHy 3-Dimethylaminomethylphenyl H3 -00
N S H H H CHy 3-Piperidinomethylphenyl H3 -00
N S H H H CH, Z-Thiazolyl H3 - 00
NS H H W CHy 4,5-Dimethyl-2-thiazoly) H3-00
N S H H H CHy 2-Imidazolyl H3 -00
N S HHH CH3 ]1-Methyl-2-imidazolyl H3 -00
N S HHAH CH3 1,2,3-Triazol-4-y1 H3 -00
N S H H H CH l-MethyT-l,?,3-triazo1-4-y1 H3 -00
N S H H H CH -1,2,4-Triazol-3-y1 H3 -«-00
N § H H H CHy 4-Methyl-1,2,4-triazol-3-yl H3 .00
N S'H H H CH Tetrazol-5-y1 H 3 0 0
"N S H H H CHy 1-Methyltetrazol-5-yl H3-00

~b——
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CONTINUATION OF TABLE 9

X Y Rl RZ R3 RS R6 R7 m
N S H HKH CH3 1-(2-Dimethylaminoethyl) tetrazol-5-y) H 3
N S H HH CH3 1-(2-Hydroxyethyl) tetrazol-5.-y1 H 3
N S H H H CH3 1,2,3-Thiadiazol-4-yl H 3
N S H HH CH, 1,3,4-Thiadiazol-2-yl H 2
N S H HH CH3 5-Methyl-1,3,4-thiadiazol-2-yt H 3
N S H HH CH3 2-Pyridinyl H 3
N S H H H CHy &-Pyridinyl H o3
N S H HH CH3 2-Pyrimidinyl H 3
N S H H H CH3 2-Benzimidazolyl H 3
N S HHH CH 5,6-Dihydroxy-1,3,4-triazin-2-y) H 3

TARLE 10
Compounds of the formula I (see attached for-
mula sheet I) wheren = 0; p = 0, g = 0, R4 = H and
5 with the following further substituent meanings:

O O O O 0 0O 0O O O O
o O 0O 0 O 0 O O O O

X Y RIR2R3IRS R6 RT m

CH S 8 H H CHy Phenyl K3 - 0 1
CH S H H H CH3 3-Dimethylaninomethytphenyl H 3 0 1
CH S H H H CH3, 3-Piperidinomethylphenyl H 3 0 1
tH S H B H gag 2-Thiazolyl H 3 0 1
CH S H H H CH, 4,5-Dimethyl-2-thiazolyl H 3 0 1
CH $ H H H CH3 2-Imidazolyl H 3 0 1
CH S H H H CHB 1-Methyl-2-imidazoly) H 3 6 1
(H S HHKH CH3 1,2,3-Triazol-4-y1 H 3 0 1
CH S H H H CHy 1-Methyl-1;2,3-triazol-4-y1 H 3 0 1
CH S H H H CHy 1,2,4-Triazol-3-y1 H 3 0 1
CH S-H H H CHy 4&-Methyl-1,2,4-triazol-3-y) H 3 ¢
CH § H H H CH3 Tetrazol-5-yl H 3 0 1
CH S H H H CH3 1-Methyltetrazol-5-y1 H 3 0 i




5

- 28 -

CONTINUATION OF TABLE 10

X Y RI R2ZR3RS R6 R7 m t wu
CH S H HH CH3 1-(2-Dimethy1aminoethy])tetraZoT-S;yT H 3 01
CH S H HH CH3 1-(2-Hydroxyethyl)tetrazol-5-yl H 3 0 1
CHR S H HAH CH3 1,2,3-Thiadiazol-4-y1 H 3 0 1
CH S H H H CH3 1,3,4-Thiadiazol-2-y1 H 3 0 1
CH S H H H CH3 5-Methyl-1,3,4-thiadiazol-2-y] H 3 0 1
CH S H H H »CH3 2-Pyridinyl H 3 0 1
CH S HHH CH3 §-Pyridiny] H 3 0 1
CH S H H H CH3 2-Pyrimidinyl H 3 0 1
CH S H H H CH3 2-Benzimidazolyl H 3 0 1
CH S H H H CH3 2-Furanyl H 3 0 1
€CH S H H H CH3 2-Thienyl H 3 0 1
CH S H H H CH3 S-Chlorc thiophen-2-y1} H 3 0 1
CH S H HH CH3 5-(2-Dimethylaminomethyl)furan-2-yl H 3 0 1
CH S H H H CHy §-Methyl-furan-2-yl H 3 0 1
TABLE 11
Compounds of the formula I (see attached for-
mula sheet I} wheren =0, p=0, g =0, R4 = H and
with the following further substituent meanings:
X Y RIRZR3RS R6 R7 m t u
CH SO2 H HH CH3 Phenyl H 3 0 2
CH SOZ H H H CH3 3-Dimethylaminomethytphenyl H 3 0 2
CH SGZ H H H CH3 3-Piperidinomethylphenyl H 3 6 2
CH SDz H H H CHy 2-Thiazolyl H 3 0 2
CH Sﬁz H H H CH3 4,5-Dimethyt-2-t, ‘azolyl H 3 0 2
CH 502 ‘H & H CH3 2-Imidazolyl H 3 0 2
o] SOz H HH CH3 1-Methyl-2-imidazolyl H 3 0 2
CH scz H H H CHy 1,2,3-Triazol-4-y1 H 3 0 2
CH 302 H HH Cﬂg T-Methyl«1,2,3-triazol-4-y} H 3 b 2
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CONTINUATION OF TABLE 11

X Y Rl RZ R3 RS R6 R7 m t u
CH SO2 H H H CH3 1,2,4-Triazol-3-yl H 3 0 2
CH SO2 H H H CH3 4-Methyl-1,2,4-triazol-3-y1 H 3 0 2
CH 50z H HH CH3 Tetrazol-5-yl H 3 0 2
CH 502 H H H CH3 1-Methyltetrazol-5-yl H 3 0 2
CH 502 H H H CH3 1-(2-Dimethylaminoethyl)tetrazol-5-yl H 3 0 2
CH 502 H H H CH3 1-(2-Hydroxyethyl)tetrazol-5-y1 H 3 0 2
CH SO2 H H H £H3 1,2,3-Thiadiazol-4-y1 H 3 0 2
CH 502 H H H CH3 1,3,4-Thiadiazol-2-y1 H 3 0 2
CH SOz H H H CH 5-Methyl-1,3,4-thiadiazol-2-y1 H 3 0 2
CH SO2 H H H CH3 2-Pyridiny) H 3 0 2
CH SO, H H H CHy 4-Pyridinyl H 3 0 7
CH SO, H H H CHy 2-Pyrimidinyl H 3 0 2
CH 502 H H H CH3 2-Benzimidazolyl H 3 0 2
CH 502 H H H CH3 2-Furany!l H 3 0 2
CH S0, H H H CHy 2-Thienyl H 3 0 2
CH 502 H H H CH3 5-Chloxro-thiophen-2-yl] H 3 0 2
CH 502 H H H CH3 5-{2-Dimethylaminomethyl) furan-2-yl H 3 0 2
CH SO2 H HH CH3 5-Methyl-furan-2-yl H 3- 0 2
TABLE 12
Compounds of the formula I (see attached for-

mula sheet I) wheren =0, p=0, g =0, R4 = H and

with the following further substituent meanings:

Y Rl RZR3IRS R6 R7 m t u
CH § OCH3 H H CHy Phenyl H 3 0 1
CH § OCHQ H H CH3 3-Dimethylaminomethylphenyl H 3 6 1
CH § ocn3 H H CH3 3-Piperidinomethylphenyl H 3 0 1}
CH S OCH; H H EH3 2-Thiazoiyl H 3 01
H §. GCH3 H H CH3 4,5<Di 2thyl-2-thiazolyl H 3 0 1
CH § @Cﬁ3 H H CH3 2-Imidazolyl H 3 01
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CONTINUATION OF TABLE 12

X Y Rl RZR3RS R RIm r t u
CH S OCH3 H H CH3 1-Methyl-2-imidazoly]l H 3 - 0 1
CH S OCH3 H H CH3 1,2,3-Triazol-4-y1 H 3 - 0 1
CH S OCH3 H H CH3 1-Methyl-1,2,3-triazol-4-y1 H 3 - ¢ 1
CH S OCHy H H CHy 1,2,4-Triazol-3-y] H3 - 01
CH S OCHy H H CH3 4-Methyl-1,2,4-triazol-3-y1 H 3 - 01
CH S OCHy H H CHy Tetrazol-5-yl H 3 - 01
CH S OCH; H H CHy 1-Methyltetrazol-5-y1 H 3 - 0 1
CH S OCH, H H CHy 1-(2-Dimethylaminoethyl)tetrazol-5-y1 H 3 - 0 1
CH S OCH3 H H CH3 1-{2-Hydroxyethyl) tetrazol-5-y1 H 3 - 0 1
CH S OCHy H H CHy 1,2,3-Thiadiazol-4-y] H'3 - 01
CH S OCHy H H CHy 1,3,4-Thiadiazol-2-y1 H'3 -0 1
CH S OCHy H H CH, 5-Methyl-1,3,4-thiadiazol-2-yl H3 - 01
CH S OCH3 H H CH, 2-Pyridiny} H3 - 01
Ck § O'CH3 H H CHy 4-Pyridinyl H3 - 01
CH § OCH3 H B CH3 2-Pyrimidiny} H 3 - 01
CH S OCHy H H CH, 2-Benzimidazolyl H 3 - 01
CH S 0CH3 H H CHy 2-Furanyl H 3 - 01
CH S OCH3 H H CHy 2-Thienyl H 3 - 01
CH S OCH3 H H CH3 5-Chloro-thicphen-2-yl] H 3 - 01
CH S OCHy H H Chy §-(2-Dimethylaminomethyl)furan-2-y3 H3 <0
CH S OCH; H H CHy 5-Methyl-furan-2-yl H3 -01
TABLE 13
Compounds of the formula I (see attached for-

mula sheet I) wheren =0, p =0, g = 0, R4 = H and

with the following further substituent meanings:

¥ Y RIRZRIRS R6 - RTm r ¢t u
CH § F H H CH3 Phenyl H 3 « 01
CH § F K H *%":Hs 3-Dimethylaminomethylphenyl H 3 - 01

e )
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CONTINUATION OF TABLE 13

¥ Y Rl RZ R3I RS Ré R7 m t u
CH S F H H CH3 3-Piperidinomethylpheny) H 3 0 1
CH S F H H CH3 2-Thiazolyl H 3 0 1
CH S F H H CH3 4,5-Dimethyl-2-thiazolyl H 3 0 1
CH S F H R CH3 2-Imidazolyl H 3 0 1
CH S F H H CH3 1-Methyl-2-imidazolyl H 3 0 1
CH S F H H CH3 1,2,3-Triazol-4-yl H 3 0 1
CH S F H H (H 1-Methy1-1,2,3-triazol-4-¥1 H 3 0 1
CH S F H H CH3 1,2,4-Triazol-3-y1 H 3 0 1
CH S F H H CH3 4-Methyl-1,2,4-triazol-3-yl H 3 0 1
CH S F H H CH3 Tetrazol-5-y) H 3 0 1
CH S F H H CH3 1-Methyltetrazol-5-yl H 3 0 1
CH S F H H CHy 1-{2-Dimethylaminoethyl)tetrazol-5-y1 H 3 01
CH S F H H CH3 1-(2-Hydroxyethyl)tetrazol-5-yl H 3 e 1
CH S F H H CHy 1,2,3-Thiadiazol-4-yl H 3 0 1
CH S F H H CH, 1,3,4-Thiadiazo¥-2-yl H 3 0 1
CH S F H H CH3 5-Methyl-1,3,4-thiadiazol-2-y} H 3 0 1
CH S F H H CHy 2-Pyridinyl H 3 0 1
CH S F H H CHy 4-Pyridinyl H 3 0 1
CH S F HH CH, 2-Pyrimidiny]l H 3 [V |
CH S F H H CH3 2-Benzimidazolyl H 3 0 1
CH S F H H CH3 2-Furanyl H 3 0 1
CH S F H H CHy 2-Thieny) H 3 0 1
CH § F H H CH3 5-Chloro-thiophen-2-yl} H 3 0 1
CH $ F H H CH3 5-(2-Dimethylaminomethyl) furan-2-yl H 3 01
CH S F H H CH 5-Methyl-furan-2-yl H 3 0 1

3




mula sheet I) wheren =0, p =20, q =0, R4
with the following further substituent meanings:
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TABLE 14

Compounds of the formula I (see attached for-

= H and

R7 m

X Y Rl R2R3RS R6 t
CH S H HH CH3 Phenyl H 3 0 2
CH S H H H CH3 3-Dimethylaminomethylphenyl H 3 0 2
CH S HHH CH3 3-Piperidinomethylphenyl H 3 0 ?
CH S H H H CH3 2-Thiazolyl H 3 0 2
CH S H HH CH3 4,5-Dimethyl-2-thiazolyl H 3 0 2
CH S H H H CH3 2-Imidazoly? H 3 0 2
CH S H H H CH3 1-Methyl-2-imidazolyl H 3 0 2
CH S H H H CH3 1,2,3-Triazol~4-yl H 3 0 2
CH S H H H CH3 1-Methyl-1,2,3-triazol-4-y1 H 3 0 2
CH S HHH CH3 1,2,4-Triazol-3-yl H 3 0 2
CH S H H H CH3 4-Methyl-1,2,4-triazol-3-y1 H 3 6 2
CH S H H H CH3 Tetrazol-5-yl H3 - 0 2
CH S H H H CH3 1-Methyltetrazol-5-yl H 3 0 2
CH S H H H CHy 1-(2-Dimethylaminoethyl)tetrazol-5-yt H 3 G 2
CH S H H H CH3 1-(2-Hydroxyethyl)tetrazol-5-y H 3 0 2
CH S H HH CH3 1,2,3-Thiadiazol-4-yl" H 3 0 2
CH S H HH CH3 1,3,4-Thiadiazol-2-yl H 3 0 2
CH S H H H CH3 5-Methyl-1,3,4-thiadiazol-2-yl H 3 0 2
CH S HHEH CH3 2-Pyridinyl H 3 0 2
CH 8§ H H H CHy 4-Pyridinyl H 3 0 2
CH S H H H CH3 2-Pyrimidiny} H 3 0 2
CH S H H H CH3 Z-Benzimidazolyl H 3 0 2
CH S H H H CH3 8-Nitroimidazol-1-yl H 3 0 2
CH § H H H CH3 2-Methyl-5-nitroimidazol-1-y} H 3 0 2
CH S H H H CH3 2-Furanyl H 3 0 2
tH S H H H £H3 2-Thienyl H 3 0 2
CH S H H H CHy  s-Chloro-thiophen-2-y1} H 3 0 2
tH S H_ H H £H3 5-(2-Dimethylaminomethyl) furan-2-y1 H 3 o2
CH S H H H CH3 5-Methyl-furan-2-yl H 3 0 2




mula sheet I) wheren =0, p =0, g =0, R4 = H and
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TABLE 15

Compounds of the formula I (see attached for-

with the following further substituent meanings:

3

X Y Rl RZRIRS R6 R7m r t u
CH S H H H CH3 Pheny! H3I 3 10
CH S H H H CH3 3-Dimethylaminomethylpheny]l H3I 3 10
CH S H H H CH3 3-Piperidinomethylphenyl H 3 3 10
CH S H H H CHy 2-Thiazolyl H3 3 10
CH $ H H H CH3 4,5-Dimethyl-2-thiazolyl H 3 310
CH S H H H CH3 2-Imidazolyl H 3 3 1 ¢0C
CH S B H H CH3 1-Methyl-2-imidazoiyl H3 3 10
CH S H H H CH3 1,2,3-Triazol-4-yl H 3 310
CH S H H H CH3 1-Methyl-1,2,3-triazol-4-yi H 3 3 10
CH S H H H CH3 1,2,4-Triazol-3-yl H 3 3 1 0
(H S H H H CH3 4-Methyl-1,2,4-triazol-3-yl H3 310
CK S HHH CH3 Tetrazol-5-yl H3 310
CH S H H H CH3 1-Methyltetrazol-5-y1 H 3 3 10
CH S H H H CH3 1-(2-Dimethylaminoethyl)tetrazol-5-y1 H 3 3 1 ©
CH S H H H CH3 1-{2-Hydroxyethyl)tetrazol-5-y1 H 3 3 10
CH S H H H CH3 1,2,3-Thiadiazol-4-yl H 3 310
CH S H HH CH3 1,3,4-Thiadiazol-2-yl H 3 3160
CH S H H H CH, 5-Methyl-1,3,4-thiadiazol-2-y1 H3 310
CH S H H H CHy 2-Pyridinyl H3 3 10
CH S HHH CH §-Pyridinyl H3 310
CH S H H H CH3 2-Pyrimidinyl H3 3 10
CH S H H H CH3 2-Benzimidazolyl H3 310
CH S H H H CH 5,6-Dihydroxy-1,3,4-triazin-2-y1 H 3 3 10
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TABLE 16
Compounds of the formula I (see attached for-

mula sheet I) wheren =0, p=0, g = 0, R¢ = H and
with the following further substituent meanings:

X Y RI R2R3RS RE R7 m
(H S HHH CH3 Phenyl H 2
CH S H H H CH3 3-Dimethylaminomethylphenyl H 2
CH S H H H CH3 3-Piperidinomethylphenyl H 2
CH S H H H CH3 2-Thiazolyl H 2
CH S H H H CH3 4,5-Dimethyl-2-thiazoly) H 2
CH S H H H CH3 2-Imidazoiyl H 2
CH S H H H CH3 1-Methyl-2-imidazolyl H 2
CH S H H H CH3 1,2,3-Triazol-4-yl H 2
CH S H H H CH3 1-Methyl-1,2,3-triazol-4-yl H 2
CH S H H H CH3 1,2,4-Triazol-3-y1 H 2
CH S H H H CH3 4-Methyl-1,2,4-triazol-3-y1 H 2
CH S H H H CH3 Tetrazol-5-yl H 2
CH S H H H CH3 1-Methylitetrazol-5-yl H 2
CH S H B H CH3 1-(2-Dimethylaminoethyl)tetrazol-5-y1 H 2
CH S H H H CH3 1-(2-Hydroxyethyl) tetrazol-5-y1 H 2
CH S H H H CH3 1,2,3-Thiadiazol-4-yl H 2
CH S H H H CH3 1,3,4-Thiadiazol-2-y1 H 2
CH S H H H CH3 5-Methyl-1,3,4-thiadiazol-2-yl H 2
CH S H H H CH3 2-Pyridinyl H 2
CH S H H H CH3 4-Pyridinyl H 2
CH S H H H CH3 2-Pyrimidinyl H 2
CH S H H H CH;  2-Benzimidazoly H 2
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mula sheet I) where n =0, p =0, g =0, R4 = H and
with the following further substituent meanings:
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“TABLE 17

Compounds of the formula I (see attached for-

Y Rl R2 R3 RS

X RS Rl m t v
CH S H H H CH3 Phenyl H 3 0
CH S HHEH CH3 3-Dimethylaminomethylphenyl H 3 0
CH S HHH CH3 3-Piperidinomethylphenyl H 3 0
CH S H H H CH3 2-Thiazolyl H 3 0
CH S H HH CH3 4,5-Dimethyl-2-thiazolyl H 3 0
CH S HHH CH3 2-Imidazolyl H 3 0
CH S H HH CH3 1-Methyl-2-imidazolyl H 3 0
CH S H HH CH3 1,2,3-Triazol-4-yl 4y 3 0
C(H S H HH CH3 1-Methyl-1,2,3-triazol-4-y1 H 3 0
CH S H H H CH3 1,2,4-Triazol-3-yl H 3 0
C(H S HHH CH3 4-Methyl-1,2,4-triazol-3-yl H 3 0
CH S H H H CH3 Tetrazolis-y1 H 3 0
CH S H HH CH3 1-Methyltetrazol-5-yl H 3 0
CH S H H H CH3 1-(2-Dimethylaminoethyl)tetrazol-5-y1 H 3 0
(H S HHH CH3 1-(2-Hydroxyethyl) tetrazel-5-y} H 3 0
CH S H HH CHq 1,2,3-Thiadiazol-4-yl H 3 0
CH S HHH CH3 1,3,4-Thiadiazol-2-yl H 3 0
CH S H H H ChH 5-Methy1-1,3,4-thiadiazol-2-yl H 3 0
CH S HHH CH3 2-Pyridinyl H 3 0
CH S HHH CH3 4-Pyridinyl H 3 c
CH § H HH CH3 2-Pyrimidinyl H 3 0
CH S HHH CH3 2-Benzimidazoly) H 3 0
CK S H HH CH3 5-Nitroimidazol-1-y1 H 3 0
CH S H HH CH3 2-Methyl-5-nitromidazol-1-yl H 3 0
CH S HHH €H3 2-Furanyl H 3 0
CH S H H H CH3 2-Thienyl H 3 0
CH S H HH CH3 5-Chloro-thioplien-2-yl] H 3 0
CH'S H HH CH3 5-(2-Dimethylaminomethyl) "iran-2-y) H 3 0
CH S HHH CHa 5-Methyl-furan-2-yi H 3 0
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TABLE 18
Compounds of the formula I (see attached for-
mula sheet I) where n=0, p=0, =20, R4 = H and
with the following further substituent meanings:

Y RIRZRIRE RS R7

m

—.»*zzzzzzzzzzzzzzzzzzzzzzzzzz

CH3 Phenyl

CH, 3-Dimethylaminomethylphenyl
CH3 3-Piperidinomethylphenyl
CH3 2-Thiazolyl

CH3 4,5-Dimethyl-2-thiazoly}
CH3 2-Imidazolyl

CH3 1-Methyl-2-imidazolyl

CH3‘ 1,2,3-Triazol-4-y1

CH3 1-Methyl-1,2,3-triazol-4-yl
CH3 1,2,4-1riazol-3-yl

CH3 §4-Methyl-1,2,4-triazol-3-yl
CH3 Tetrazol-5-y1

CHy }-Methyltetrazol-5-yl

CH3 1-{2-Dimethylaminoethyl)tetrazol-5-y
CHy 1-(2-Hydroxyethyl) tetrazol-5-y1

CH3 1,2,3-Thiadidzol-4-y1

CH3 1,3,4-Thiadiazol-2:yl

CH3 5-Methy1-1,3,4-thiadiazol-2-yl

CH, 2-Pyridinyl

£H3 4-Pyridinyl

CH3 2-Pyrimidinyl

CH3 2-Benzimidazolyl

CH3 2-Furanyl

CH3 2-Thienyl

CH3 S5-Chloro-thiophen-2-yl]

CHy 5-(2-Dimethylaminomethyl) furan-2-y)
CH3 4 5-Methyl-furan-2-y1
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TABLE 19
Compounds of the formula I (see attached for-

mula sheet I) wheren =0, p=20, g=20, R4 = H and
with the following further substituent meanings:

XY Rl R2 R3 RS R6 R? m
CH 502 H H H CH3 Phenyl H 2
CH SOZ H H H CH 3-Dimethylaminomethylphenyl H 2
CH SOZ H HH CH3 3-Piperidinomethylphenyl H 2
CH 502 H H H CH3 2-Thiazolyl H 2
CH 502 H HH CH3 4,5-Dimethyl-2-thiazolyl H 2
CH SO2 H H H €H3 2-Imidazolyl H 2
CH SOZ H HH CH3 1-Methyl-2-imidazoly? H 2
CH SO2 H H H CH3 1,2,3-Triazol-4-y1 H 2
CH SO2 H H H CH3 1-Methyl-1,2,3-triazol-4-y] H 2
CH 5024 H H H CH3 1,2,4-Triazol-3-y1 H 2
CH SO‘2 H H H CH3 4-Methyl-1,2,4-triazol-3-yl H 2
CH S0, H R OH (K, Tetrazol-5-y1 H 2
CHSO, H H H CHy I-Methyytetrazo1-5-y1 H 2
€H SO2 H HH CH3 1-{2-Dimethylaminoethyl)tetrazol-5-yl H 2
CH 502 H H H CH3 1-(2-Hydroxyethyl) tetrazol-5-y1 H 2
CH S0, H H H CHy 1,2,3-Thiadiazol-4-y} H 2
CH 502 H H H CH3 1,3,4-Thiadiazol-2-yl H 2
CH 502 H HH CH3 5-Methyl-1,3,4-thiadiazol-2-yl H 2
Ch 502 H H H CH3, 2-Pyridinyl H 2
CH‘SO2 H H H 'CH3 4-Pyridinyl H 2
CHSO, H W H CHy 2-Pyrimidiny! H 2
CH’SOz H H H CH3 2-Benzimidazolyl H 2

5 and the salts of the compounds 1isted in the above
tables.

The invention further relates to a process for
the preparation of the compounds of the formula I and
their salts.

10 . The process comprises

a) reacting mercaptobenzimidazoles of the formula II
{see attached formula sheet I}, in which X, R1,
K2, R3 and R4 have the meanings indicated above,

e e
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with picoline derivatives III (see attached for-
mula sheet I), in which R5, R6, R7, Y. m, P, g, Y,
t and u have the meanings indicated above and A is

a suitable leaving group, or

b) reacting compounds of the formula IV (see attached
formula sheet I), in which X, R1, R2, R3, R4, RS5,
R7, m, r and t have the meanings indicated above,
n, p and g are the number 0 and A is a suitable
leaving group, with compounds R6-C,-H,,-YH (where Y
= 8, 0, NH or N-1-4C-alkyl), or

c) reacting compounds of the formula V (see attached
formula sheet II), in whichk X, R1, R2, R3, R4, R5,
R7 and n have the meanings indicated above and Hal
is a halogen atom, with thiols VI (see attached
formula sheet II), in which R6, ¥, m, g, r, t and
u have the meanings indicated above, or

d) reacting benzimidazoles of the formula VII (see
attached formula sheet II), in which R1, R2, R3,
R4 and X have the meanings indicated above and A
is a suitable leaving group, with pyridines of the
formula VIII (see attached formula sheet II), in
which R5, R6, R7, Y, m, p, g, ¥, t and u have the
meanings indicated above, and

(1f compounds of the formula I where n=1 or p=1 and/or
g=1 or 2 and/or ¥=80 or SO, are the desired final pro-
ducts), then oxidizing the compounds cbtained where n=0
and/or p=0 and/or g=0 and/or Y=S, and/or converting the
compounds obtained, if desired, subsequently into the
salts and/or converting salts which are obtained, if
desired, subsequently into the free compounds.

- In the abovementioned reactions, the starting
compounds can be employed as such or optionally in the
form of their salts. '

Suitable leaving groups A are, for example,
halogen atoms, in particular chlorine, or hydroxyl
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groups activated by esterification (e.g. with p-toluen-
esulfonic acid).

The reaction of II with III is carried out in
suitable, preferably peclar, protic or aprotic solvents
(such as methanol, ethanol, isopropanol, dimethyl sul-
foxide, acetone, dimethylformamide or acetonitrile)
with addition or with exclusion of water. It is carried
out, for example, in the presence of a proton acceptor.
Those suitable are alkali metal hydroxides, such as
sodium hydroxide, alkali metal carbonates, such as
potassium carbonate, or tertiary amines, such as
pyridine, triethylamine or ethyldiisopropylamine. Al-
ternatively, the reaction can also be carried out with-
out proton acceptors, it optiocnally first being pos-
sible - depending on the nature of the starting com-
pounds - to separate off the acid addition salts in
particularly pure form. The reaction temperature can be
between 0° and 150°C, in the presence of proton
acceptors temperatures between 20° and 80°C and without
proton acceptors between 60° and 120°C - in particular
the boiling temperature of the solvents used - being
preferred. The reaction times are between 0.5 and 30 -
hours.

The reaction of the compounds IV with the com-
pounds R6-C H,,-YH is carried out in a similar manner to
the reaction of the compounds II with the compounds
IIT.

The reaction of the c¢ompounds V with the thiols
VI is carried out in a manner known per se, such as is
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
compounds VIII is carried cut in principle analogously
to the reaction of the c¢ompounds II with the compounds
III.

The oxidation of the sulfides to the sulfoxides
or sulfones is carried out under the conditions which
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are familiar to the person skilled in the art for the
oxidation of sulfides to sulfoxides or sulfones [see
for this, for example, J. Drabowicz and M. Mikolajczyk,
Organic preparations and procedures int. 14(1-2), 45-

5 89(1982) or E. Block in S. Patai, The Chemistry of
Functional Groups, Supplement E. Part 1, pp. 539-608,
John Wiley and Sons (Interscience Publication), 1980].
Possible oxidants are all reagents customarily used for
the oxidation of sulfides to sulfoxides or sulfones, in

10 particular peroxy acids, such as, for example, peroxy-
acetic acid, trifluoroperoxyacetic acid, 3,5-dinitrope-
roxybenzoic acid, peroxymaleic acid, magnesium monoper-
oxyphthalate or preferably m-chloroperoxybenzoic acid.

The reaction temperature (depending on the

15 reactivity of the oxidant and degree of dilution) is
between -70°C and the boiling temperature of the sol-
vent used, but preferably between -30° and +20°C. Oxi-
dation with halogens or with hypohalites (e.g. with
agueous sodium hypochlorite solution), which is expe-

20 diently carried out at temperatures between 0° and
50°C, has also proven advantageous. The reaction is
expediently carried out in inert solvents, e.g. aro-
matic or chlorinated hydrocarbons, such as benzene,
toluene, dichloromethane or chloroform, preferably in

25 esters or ethers, such as ethyl acetate, isopropyl
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 substituents, 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
separated (see, for example, W092/08716) in a manner

35 known per se (for example by preparation a..d separation

of corresponding diastereoisomeric compounds) .

The compounds II are disclosed; for example, in

WOB6/02646, EP 134 400 or EP 127 763. The compounds III

where p=0 and g=0 can be prepared, for example, as
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described in the following examples.

For compounds III where p=1 and g=1 or 2 and
Y=S0 or S0O,, the corresponding 2-hydroxymethyl-4-
mercapto-substituted pyridines are oxidized, for
example, using m-chloroperoxybenzoic acid and
subsequently chlorinated, for example, using thionyl
chloride. Reaction with 2-mercaptobenzimidazoles yields
the compounds of the formula I where p=1 and g=1 or 2
and Y=SO or SO,.

Depending on the nature of the substituent R6,

‘the sulfoxides or sulfones are also obtained in the

oxidation to give the sulfoxides n=1. Otherwise, the
respective sulfides and sulfoxides or sulfones can be
prepared by a choice of suitable starting compounds or
by use of selective oxidants.

The starting compounds needed for the prepara-
tion of III can be prepared, for example, from the
corresponding halogen compounds analogously to 4. Med.
Chem. 14 (1971) 349.

The compounds V, VI, VII and VIII are likewise
known or they can be prepared analogously from known
starting 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-
mula III.

The following examples explain the invention in
greater detail, without restricting it. The compounds
according to6 the invention and the starting compounds
can be prepared in a manner analogous to that described
in the examples.

Examples

Final products

1. g {[[3-Methyl-4-[({2- nhenoxv)ethvlth;ol-g-py; d-

2-{lfa-(2- Chloroethylthlo] -3-methyl-2-
pyridinyl]lmethyl]thio}-1H-benzimidazole (10 mmol) are



10

15

20

25

30

is

- 42 -

[sic] stirred at 100°C in acetonitrile (25 ml) for 24 h
with phenol (20 mmol) and potassium carbonate

(60 mmol). After filtration, the filtrate is concent-
rated, and the product is taken up in dichloromethane,
washed with 0.1 N sodium hydroxide solution, dried over
magnesium sulfate, concentrated and chromatographed on
silica gel (EA/MeCH).

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:
64% of theory.

According to the procedure described in Example
1, the title compound is obtained by reaction of 2-
{[[4- (4-chlorobutylthic) -3-methyl-2-pyridinyl]lmethyl] -
thio}-1H-benzimidazole with phenol; m.p. 122-123°C;
yield: 69% of theory.

zQle
According to the procedure described in Example

1, the title compound is obtained by reaction of 2-
{[[4-(2-chloroethylthio)~-3-methyl-2-pyridinyl]methyl] -
thio}-1H-benzimidazole with 4-methylbenzylmercaptan
after recrystallization from methanol/toluene; m.p.
129-130°C; yield: 55% of theory.

According to the procedure described in
Example 5, the title compound is obtained by reaction
of 2-{[[4-(3-chloropropylthio)-3-methyl-2-pyridinyl] -
methyl]lthio}-1H-benzimidazole in ethanol without ad-
dition of water with Na dimethylcarbamate as colorless
crystals; m.p. 115-117°C; yield: %4% of theory.
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5. 2-{[[4-[(6-Furan-2-yl)-1,5-dithiahex-1-y1]-3~
methyl-2-pyridinyl]imethyllthio}-1H-benzimidazole
2-{[[4- (3-Chloropropylthio) -3-methyl-2-
pyridinyl]lmethyl]thio}-1H-benzimidazole (3 mmol) is
stirred under reflux with 2-furylmethylthiol (3.6 mmol)

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

(20 ml) for 20 h. After evaporating the ethanol in
vacuo, 20 ml of water are added and the mixture is
extracted with 3 x 10 ml of ethyl acetate. The combined
organic phases are concentrated and the residue is
chromatographed (EA/methanol/triethylamine). After
crystallization from dichloromethane/diisopropyl ether,
the title compound is obtained as a beige powder; m.p.
113-116°C; yield: 69% of theory.

benzimidazole trihydrochloride
According to the procedure described in Example

5, the free title compound is obtained as an oil by
reaction with 5-dimethylaminomethyl-2-furylmethylthiol.
The title compound can be precipitated as the
hydrochloride from acetone using gaseous hydrogen chlo-
ride; m.p. 112°C (dec.).

imidazole trlhxdroch;orlde
According to the procedure described in Example
5, the title compound is obtained by reaction with 2-
(5-methyl-4-thiazolyl)ethylthiol after precipitation
with conc. hydrochloric acid in acetone; m.p. 159-
162°C; yield: 83% of theory.

hi x-1-yll-2-pyridinyllmethyllthio}-1H-benz-

ida-z ihydrochloride

According to the procedure described in 5, the
title compound is obtained using 2-guanidinothiazol-4-
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methylthiol after precipitation with ethereal hydro-
chloric acid in acetone as a colorless, strongly
hygroscopic powder; yield: 29% of theory; m.p. 185°C
(dec.).

dithiapent-1-yl]-2-pyridinylimethyllthio}-1H-
benzimidazole
2-{[[4- (3-Chloropropylthio) -3-methyl-2-pyrid-
inyllmethyllthio}-1H~benzimidazole (1 mmol) is stirred

at 60°C for 20 h with 2-mercapto-lH-benzimidazole
(1.05 mmol) and 1 N sodium hydroxide solution (3 ml) in
10 ml of ethanol and subsequently diluted with a fur-
ther 10 ml of water. The mixture is allowed to cool,
and the precipitated solid is filtered off, washed with
ethanol /water 1/1 and dried in wvacuo at 50°C. The title
compound is obtained as a gray powder; m.p. 85-87°C;
yield: 83% of theory.

10.

imidazole

According to the procedure described in Example
9, the title compound is obtained by <reaction with
2-mercaptcocbenzothiazole; m.p. 126-128°C; yield: 85% of
theory.

According to the procedure described in Example
9, the title compound is obtained by reaction with
2-mercaptobenzoxazole; m.p. 73-76°C; yield: 72% of
theory.

pyridine-3-carboxylate
2-{[[4-(3-Chloroprepylthio) -3-methyl-2-
Ypyridinyllmethyllthio}-1H-benzimidazole, methyl 2-
C
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mercaptonicotinate (1.2 egivalents) and calcium carbo-
nate (5 equivalents) are heated to boiling under reflux
in methanol for 20 h. After cooling, the mixture is
filtered and concentrated to dryness, the product is
treated with water and extracted with dichloromethane
and residual dichloromethane is distilled off from the
water phase. The solid precipitated from the water
phase is filtered off with suction, washed with water
and dried. The title compound is obtained; m.p. 129-
131°C; yield: 47% of theory.

methyl-2-pyridinyljmethyl]thio}-1H-benzimidazole

According to the procedure described in Example
12, che title compound is obtained by reaction with
2-mercaptobenzoic acid, after addition of agueous hy-
drochloric acid to the water phase, as a beige solid;
m.p. 142°C (dec.); yvield: 57% of theory.

2-{([4- (3-Chloropropylthio) -3-methyl-2-pyrid-
inyllmethyl]lthio}-1H-imidazo[2,3-b]pyridine are [sic]
warmed in ethanol/water 2:1 for 24 h with 4-mercapto-
pyridine (1.3 equivalents) and sodium hydroxide solu-
tion (2 equivalents). The mixture is diluted with water
and allowed to cool. The precipitated solid is filtered
off with suction and dried. The title compound is
obtained; m.p. €9-72°C; yield: 39% of theory.

According to the precedure described in Example
14, the-title compound is obtained by .eaction with
l-methyl-2-<-mercaptotetrazole; m.p. 56°C (dec.); yield:
78% of theory.
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16.

2-pyridinyl]lmethyllthiol-1H-imidazo-[4,5-b rid-

ine

According to the precedure described in Example
14, the title compound is obtained by reaction with
2-mercaptopyrimidine; m.p. 136°C (dec.); yield: 90% of
theory.

17. 2-{[]4-[3-(1-(2-Dimethylaminoethyl)tetrazol-5-yl-
thio)propvlthio] -2-pyridinyl]lmethyllthioc}-1H-
imidazo[4,5-blpyridine trihydrochloride

According to the procedure described in Example

14 the free base of the title compound is obtained by
reaction with 1-[(2-dimethylamino)ethyl]-5-mercapto-

tetrazole as an oil. A hydrochloride is prepared from
this using conc. hydrochloric acid in acetone and the
title compound is obtained as a colorless solid; m.p.
81-83°C; yield: 39 % of theory.

18. 2-{[[4-[5-(N-Cyano-N’'-methylamidino)-1,5-dithi-
apent-1-yl]-3-methyl-2-pyridinyl]lmethyl]thio}-1H-
benzimidazole

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

19. 2-{4-[3- L5 Chlorothlophen 2- Ylmethylthlo)—

benzimidazole

364 mg (1 mmol) of 2-{[[4-(3-chloropropylthio) -
3-methyl-2-pyridinyllmethyl]thio}-1H-benzimidazole,
340 mg (1.4 mmol) of 5-chloro-2-thiophen-2-ylmethyli-
sothiuronium chloride and 1.8 ml (3.5 mmol) of 2 N NaOH
are heated to reflux for 3 h in 10 ml of ethanol. The
mixture is diluted with water and ethanol is distilled
off. The residue is extracted 3 times with dichloro-
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methane. The combined organic phases are washed with
water, dried over magnesium sulfate, filtered and con-
centrated. The residue is chromatographed on silica gel
using ethyl acetate/conc. ammonia = 99/1. The title
compound crystallizes on triturating with diisopropyl
ether, M.p. 74-77°C; yield 240 mg (49% of theory).

20. 2-(3-Methyl-4-{3-[2-(2-methyl-S5-nitroimidazol-
1-vl)ethvlthiolpropylthio ridin-2-vlimethylthio) -

1H-benzimidazole trihydrochloride
4.3 g (12 mmol) of 2-[2-(2-methyl-5-nitro-

imidazol-1-yl)ethyl]isothiuronium iodide are dissolved

in 80 ml of ethanol. 0.96 g (24 mmol) of sodium boro-
hydride is added. After evolution of gas has ended,

2.9 g (8 mmol) of 2-{[[4-(3-chloropropylthio)-3-methyl-
2-pyridinyllmethyl]thio}-1H-benzimidazole are added.
The mixture is stirred at RT for 8 h. After reaction
has ended, it is acidified in order to destroy excess
sodium borohydride. It is then diluted with water,
ethanol is distilled off and the pH is adjusted to
about 11. The mixture is extracted 3 times with dichlo-
romethane. The combined organic phases are washed with
water, dried over magnesium sulfate, filtered and con-
centrated. The residue is chromatographed on silica gel
using ethyl acetate/methanol/conc. ammonia = 89/10/1.
The crude product is dissolved in isopropanol and aci-
dified with conc. HCl. The mixture is completely con-
centrated. The title compound crystallizes on
triturating with acetone. M.p. 144-149°C; yield 1.6 g
(32% of theory).

21. 2-(3-Methyl-4-{3-[3-(2-methyl-5-nitroimidazol-
1-vl)propylthiclpropylthio ridin-2-ylmethyl-
thio) -1H-bengimidazole dihydrochloride

-According to the procedure described in Example

20, the title compound is obtained by reaction with

2-[3-(2-methyl-5-nitroimidazol-1-yl)propyll]l isothiuro-

nium chlo-ride. M.p. 118°C (dec.); yield 13% of theory.
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l1-yl)ethylthiolethylthio ridin-2-ylmethylthio) -
1H-benzimidazole
According to the procedure described in Example

19, the title compound is obtained by reaction of 2-
{[[4-(2-chloroethylthio) -3-methyl-2-pyridinyllmethyl] -
thio}-1H-benzimidazole with 2-[2-(2-methyl-5-nitroimi-
dazol-1-yl)-ethyl]lisothiurcnium iodide. M.p. 142-145°C;
yield 33% of theory.

23. 2-(3-Methyl-4-{4-[2-(2-methyl-S-nitrcimidazol-
1-yl)ethylthiolbutylthio}pyridin-2-ylmethylthio) -
l1H-benzimidazole

2.5 g (6 mmol) of 2-chloromethyl-3-methyl-4-{4-

[2- (2-methyl-5-nitroimidazol-1-yl)ethylthiolbutylthio}-

pyridine and 0.9 g (6 mmol) of 2-mercaptobenzimidazole

are heated to reflux for 1 h in 25 ml of isopropanol.
The mixture is then cooled in an ice bath and the pre-
cipitated solid is filtered off with suction. The solid
is taken up in water and treated with saturated sodium
hydrogen carbonate solution. The mixture is extracted
with dichloromethane. The organic phase is washed with
water, dried over magnesium sulfate, filtered and con-
centrated. The title compound crystallizes and is
washed with a little methanol with stirring. M.p. 160-
162°C; yield 0.62 g (20% of theory).

24. 2-(3-Methyl-4-{3-[2-(2-methvl-5-nitroimidazol-
l-yl)ethylthiolpropylthiolpyridin-2-ylmethylthio) -
1H-imidazof4,5-blpyridine

2.68 g (7.5 mmol) of 2-[2-(2-methyl-5-nitro-
imidazol-1-yl)ethyllisothiuronium iodide are initially

introduced in 30 ml of ethanol and treated with 0.57 g

(15 mmol) of sodium borohydride. After evolution of gas

has endea, 1.82 g (5 mmol) of 2-{[[4-(3-chloropropyl-

thio)-3-methyl-2-pyridinyllmethyl]lthio}-1H-imidazo[4,5-
blpyridine are added. The mixture is heated to reflux

for 10 h. After reaction has ended, it is acidified in
order to destroy excess sodium borohydride. It is then
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diluted with water, ethanol is distilled off and the pH
is adjusted to about 11. The mixture is extracted 3
times with dichloromethane. The combined organic phases
are washed with water, dried over magnesium sulfate,
filtered and concentrated. The residue is chromatogra-
phed on silica gel using ethyl acetate/methanol/conc.
ammonia = 75/20/5. The crude product is dissolved in
isopropanol and acidified with conc. HCl. The solution
is completely concentrated. The title compound cxrystal-
lizes on triturating with acetone. M.p. 75°C (dec.)
yield 0.81 g (28% of theory).

Starting compounds

Al. 2- 4-(3-Chloropropylthio)-3-methyl-2- idinyl] -
methyllthio}-1H-benzimidazole

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
course of 20 min to a solution of 2-mercapto-lH-benz-
imidazole (1.5 g/10 mmol) in 40 ml of ethanol and 21 ml
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
evaporator (1 kPa/40°C), the residue is extracted 3
times with 20 ml of dichloromethane each time and the
extracts are washed with 0.1 N sodium hydroxide so-
lution, dried over potassium carbonate and completely
concentrated in vacuo. For purification, the crude
product is chromatographed on silica gel (dichloro-
methane/methanol 20:1 to 3:1); the pure fractions col-
lected are concentrated in vacuo together and crystal-
lized from dichloromethane/diisopropyl ether. The pro-
duct is then recrystallized from methanol/toluene.
Yield 2.67 g (74%) of the title compound as a colorless
solid of m.p. 112-114°C.

A2. 2-Chloromethyl-4-(3-chloropropylthio)-3-methyl-
pyridine hydrochloride
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al) -Dimet -4-{3-hvd opvlthio)pyridine-N-
oxide

6 g (60%) NaH are added in portions to 50 ml of
dry N-methylpyrolidone [sic) (NMP), the mixture is
stirred 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 stirred again for 30 min until the
evolution of gas has ended. A solution of 14.4 g
(0.1 mol) of 4-chloro-2,3-dimethylpyridine-N-oxide in
100 ml of NMP is then added dropwise in the course of
20 min, and the reaction mixture is stirred for 1 h at
room temperature, then for 1 h at 70°C and after this
additionally for 1 h at 100°C.

After reaction has ended, the mixture is
allowed to cool, and is diluted with 500 ml of water
and extracted 4 times with 300 ml of dichloromethane
each time. The combined organic phases are washed with
water, dried over magnesium sulfate and concentrated
and the residue is crystallized from toluene. After
recrystallization from methanol/toluene, the title
compound is obtained as a beige solid of m.p. 106-107°C
(sublimes): yield: 68 % of theory.

b) 2-Hydroxymethyl-4 - (3-hydroxypropylthio) -3-methyl-
pyridine

The yellow o0il obtained under a) is dissolved
in 100 ml of acetic anhydride, and the mixture is
stirred for 2 h at 100°C. After concentrating in vacuo,
the brown, oily residue is distilled in a bulb tube
distillation apparatus and reacted further without
purification.

The oily distillate is heated to reflux tem-
perature with stirring for 2 h in 100 ml of 2 N sodium
hydroxide solution ar4 100 ml of isopropanol, isopropa-
nol is distilled off, the residue is extracted 3 times
with 100 ml of dichloromethane each time, and the com-
bined organic phases are washed with water, dried over
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 title compound can
be prepared from isopropanol using conc. hydrochloric
acid; m.p. 188-190°C (dec.).

c) 2-Chloromethyl-4- (3-chloropropylthio) -3-methyl -

pyridine hydrochloride
5.0 g of the o0il from b) are dissoclved in di-

chloromethane (100 ml), 4 equivalents of thionyl chlo-
ride are added dropwise and the mixture is stirred at
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 isopropancl/diisopropyl ether yields the
title compound as a colorless solid; m.p. 142-144°C
(dec.).

Bi. 2- 4-(2-Chloroethylthio) -3-methyl-2-pyridinyl] -

methyllthio}-1H-benzimidazole

According to the procedure given in Example Al,
the title compound (62% of theory) is obtained by reac-
tion of 2-mercapto-l1lH-benzimidazole with 4- (2-chloro-
ethylthio) -2-chloromethyl-3-methylpyridine
hydrochloride and NaOH, after crystallization from

ethyl acetate, as a colorless solid of m.p. 178-180°C.

B2. 4-={(2-Chlorocethylthio)-2-chloromethyl-3-methyl-

pyridine hydrochloride

a) 2,3-Dimethyl-4- (2-hydroxyethyltio)pyridine-
N-oxide [sic]

According to the procedure given in Example
A2.a), the title compound is obtained by reaction of
4-chloro-2,3-dimethylpyridine-N-oxide with 2-mercapto-
ethanol - and sodium hydride as an oily residue which is
employed in the subsequent step without further purifi-
cation.
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b)  4-(2-Hydroxyethylthio)-2-hydroxymethyl-3-methyl-
pyridine
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

subsequent hydrolysis with NaOH as an oily residue

which is employed in the subsequent step without fur-

ther purification.

c) 4-(2-Chlorcethylthio)-2-chloromethyl-3-methyl-
10 pyridine hydrochloride
According to the procedure given in Example
A2.c), the title compound is obtained by reaction of
the o0il obtained under b) with thionyl chloride as an
oily residue which is employed directly as a solution
15 in ethanol for the reaction with 2-mercaptobenzimidazo-
le.

2-chloromethylpyridine hydrochloride

a) 3-Chloro-4- [N- (2-hydroxyethyl) -N-methylamino] -
20 2-hydroxymethylpyridine
A mixture of 3,4-dichloro-2-hydroxymethylpyri-
dine (J.Med.Chem. 1989, 32, 1970) (2.5 g) in 2-methyla-
minoethanol (30 ml) is heated at 160°C for 2.5 h in a
steel autoclave, the excess amine is stripped off under
25 high vacuum and the residue which remains is chromato-
graphed on silica gel (dichloromethane/methancl 95/5).
Yield: 2.3 g as a yellowish oil.

b) 3-Chloro-4-[N- (2-chloroethyl) -N-methylamifio] -
2-chloromethylpyridine hydrochloride

30 A solution of 3-chloro-4-[N-(2-hydroxyethyl) -
N-methylamino) -2-hydroxymethylpyridine (2.3 g) in di-
chloromethane (30 ml) is treated dropwise at 0°C with a
solution of thionyl chloride (4 ml) in dichloromethane
(20 ml). The temperature is then allowed to rise to
20°C (20 min) and the temperature is then kept at 40°C
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for 30 min. After stripping off the solvent in vacuo,
the residue which remains is chromatographed on silica
gel (petroleum ether/ethyl acetate 7/3 mixture which
contains 1 ml of conc. NH; x ag/L). Yield: 2.6 g.

ni., 2-{[[4-(3-Chloropropylthio)-3-methoxy-2-pyridin-
yllmethylithio}-1H-benzimidazole dihydrochloride
2-Mercapto-1H-benzimidazole (10 g) and 2-chlo-
romethyl-4-~ (3-chloropropylthio) -3-methoxypyridine
hydrochloride (1 equivalent) are stirred at 80°C for

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 (dec.); yield: 67% of theory.

D2. 2-Chioromethyl-4-(3-chloropropylthio)-3-
methoxypyridine hydrochloride
According to the procedure described in Example
A2 a, b, ¢, the title compound is obtained starting
from 4-chloro-3-methoxy-2-methylpyridine-N-oxide as a
slowly c¢crystallizing oil which is directly reacted
further.

methyvllthiol-1H-imidazo[4,5-b ridine
dihydrochloride

According te the procedure described in Example
D1, the title compound is obtaimed in the reaction of
2-mercapto-1H-imidazo({2,3-blpyridine with 2-chlorome-
thyl-4- (3~-chloropropylthio) -3-mathylpyridine
hydrochloride as a colorless powder; m.p. 186-188°C;
yield: 88 % of theory.

2-Hydroxymethyl-4- (4-mercaptobutylthio) -3-methyl-
pyridine
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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-butanedi-
thiol are slowly added dropwise., After the evolution of
gas has ended, 15.3 g (97 mmol) of 4-chloro-2-hydroxy-
methyl-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 temperature for 12 h.
It is diluted with 800 ml of ice-water and neutralized
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-
tered and concentrated. The crude product is chromato-
graphed on silica gel using ethyl acetate/conc. ammonia
= 99/1. The title compound is obtained as a yellow
crystallizate. M.p. 58-63°C; yield 13 g (55% of the-
ory) .

b) 2-Hydroxymethyl-3-methyl-4-{4-[2- (2-methyl-5-ni-

troimidazol-1-yl)ethylthiolbutylthio}pyridine

0.43 g (15 mmol) of sodium hydride are

initially introduced in 25 ml of DMF with ice-cooling.
3.33 g (13.7 mmol) of 2-hydroxymethyl-4- (4-mercaptobu-
tylthio) -3-methylpyridine are added. After the evo-
lution of gas has ended, 2.62 g (13.7 mmol) of 1-(2-
chloroethyl) -2-methyl-5-nitroimidazole in 10 ml of DMF
are added dropwise. The mixture is stirred with ice-
cooling for 1 h. It is then diluted with 200 ml of ice-
water and neutralized 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, filtered and concentrated. The
crude product is chromatographed on silica gel using
ethyl acetate/methanol/conc. ammonia = 89/10/1. The
title compound is obtained on concentrating as a yellow
crystallizate which is washed by stirring with diethyl
ether. M.p. 86-87°C; yield 4 g (75% of theory).

c)  2-Chloromethyl-3-methyl-4-{4-[2-(2-methyl-5-nitro-
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imidazol-1-yl)ethylthiolbutylthio}pyridine
4 g (10 mmol) of 2-hydroxymethyl-3-methyl-4-{4-

[2- (2-methyl-5-nitroimidazol-1-yl)ethylthiclbutylthio}-
pyridine are dissolved in 40 ml of dichloromethane.
1.56 g (13.11 mmol) of thionyl chloride in 5 ml of
dichloromethane are added dropwise with ice-cooling.
The mixture is stirred at 0°C for 2 h. It is then added
to 250 ml of ice-water and neutralized with saturated
sodium hydrogen carbonate solution. The dichloromethane
phase is separated off and the agueous phase is
extracted again with dichloromethane. The combined
organic phases are washed with water, dried over ma-
gnesium sulfate, filtered and concentrated. The title
compound is obtained as a yellow oil which is reacted
without further purification. Yield 4.15 g (100% of
theory) .

Commercial utility

The excellent activity of compounds of the
formula I and their salts against Helicobacter bacteria
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, especially humans, who
are 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
formula I and/or their pharmacologically tolerable
salts.

The invention additionally relates to the com-
pounds of the formula I and their pharmacologically
tolerable salts for use in the treatment of diseases
which are based on Helicobacter bacteria.

The invention likewise comprises the use of
compounds of the formula I and their pharmacologically
tolerable salts in the production of medicaments which
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are employed for the control of those diseases which
are based on Helicobacter bacteria.

The invention further relates to medicaments
for the control of Helicobacter bacteria, which contain
one or more compounds of the general formula I and/or
their pharmacologically tolerable salts.

Of the Helicobacter strains against which the
compounds of the formula I prove effective, the strain
Helicobacter pylori may be mentioned in particular.

The medicaments are prepared by processes known
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
combination with suitable pharmaceutical auxiliaries,
e.g. in the form of tablets, coated tablets, capsules,
emulsions, suspensions, gels or soclutions. the active
compund content preferably being between 0.1 and 95 %.

Auxiliaries which are suitable for the desired
pharmaceutical formulations are familiar to the person
skilled in the art on the basis of his expert know-
ledge. Besides solvents,; gelling agents, tabletting
auxiliaries and other active compound excipients, for
example, antioxidants, dispersants, emulsifiers, anti-
foams, flavor corrigents, preservatives, solubilizers,
colorants or permeation promotors and complexing agents
(e.g. cyclodextrins) can be used.

The active compounds can, for example, be ad-
ministered parenterally (e.g. intravenously) or in par-
ticular orally.

In general, in human wmedicine 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 in the form of several, preferably 2 to
6, individual doses to achieve the desired result.

In this connection, as an essential aspect of
the invention it is particularly to be mentioned that
the compounds of the formula I in which n is the number
0 already prove to be active against Helicobacter
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bacteria on administration of those doses which are
below the doses which would have to be employed to
achieve an inhibition - adequate for therapeutic pur-
poses - of gastric acid secretion.

Compounds of the formula I in which n is the
number 1 - besides their activity against Helicobacter
bacteria - also have a pronounced gastric acid secre-
tion-inhibiting action. Accordingly, these compounds
can also be employed for the treatment of those di-
seases which are bhased on increased gastric acid secre-
tion.

The compounds according to the invention can
also be administered in a fixed or free combination
together with a substance neutralizing gastric acid
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
be mentioned are, for example, sodium hydrogen carbo-
nate and other antacids (such as aluminum hydroxide,
magnesium aluminate or magaldrate). Substances inhibi-
ting gastric acid secretion which may be mentioned are,
for example, H, blockers (e.g. cimetidine, ranitidine),
H*/K* ATPase inhibitors (e.g. lansoprazole, omeprazole
or in particular pantoprazole) and also so-called peri-
pheral anticholinergics (e.g. pirenzepine, telenzenpine
[sic]) .

As substances suitable for the classical con-
trol of Helicobacter pylori, antimicrobially active
substances may be mentiened in particular, such as, for
example, penicillin G, gentamycin, erythromycin, nitro-
furazone, tinidazole, nitrofurantoin, furazolidone,
metronidazole and in particular amoxycillin, or else
also bismuth salts such as, for example, bismuth
citrate.

, Biological investigations
The compounds of the formula I were investi-
gated regarding their activity against Helicobacter
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pylori following the methodology described by Tomoyuki
Iwahi et al. (Antimicrobial Agents and Chemotherapy,
1991, 490-496) using Columbia agar (Oxoid) and with a
growth period of 4 days. The approx. MIC 50 values

5 listed in the following Table A resulted here for the
compounda investigated (the numbers of the compounds
given agree with the example numbers in the descrip-

tion).
IABLE A
10 Compound approx. MIC50
No. (pg/ml)
1 0.05
2 0.1
3 0.05
15 4 0.05
5 0.05
6 0.05
7 0.05
10 0.
20 11 0.
14 0.
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THE CLAIMS DEFINING THE PRESENT INVENTION ARE AS FOLLOWS:

1. A compound of the formula I

10 R3 l

15

*

ereret in which
. X is CH or N,
20 Y is s, SO, S0,, O, NH or N-1-4C-alkyl,
R1 is hydrogen, 1-4C-alkyl, 1l-4C-alkoxy or halogen,
R2 is hydrogen, 1-4C-alkyl, l1-4C-alkoxy, halcogen,
¢ trifluoromethyl, completely or predominantly
fluorine-substituted 1-4C-aikoxy,
25 chlorodifluoromethoxy, 2-chloro-1,1,2-
trifluorcethoxy or together with R3, if desired,

* T

PR completely or partially fluorine-substituted 1-

::‘ 2¢-alkylenedioxy or chlorotrifluorocethylenedioxy,
R3 is hydrogen, completely or predominantly

o 30 fluorine-substituted 1-4C-alkoxy,
chlorodifluoromethoxy, 2-chloro-1,1,2-
trifluorcethoxy or together with R2, if desired,

f* completely or partially fluorine-subsgtituted 1-

e .E 2C-alkylenedioxy or chlorotrifluoroethylenedioxy,

35 R4 is hydrogen, 1-4C-alkyl, Rld-substituted 1-4C-

alkyl, 1-4C-alkylcarbonyl, 2-4C-alkenylcarbonyl,

halo-1-4C-alkylcarbonyl, N(R15)R16-1-4C-alkylcar-

H:\Brica\Keep\specis\27901-95.doc 27/08/98
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bonyl, di-1-4C-alkylcarbamoyl or 1-4C-alkylsulfon-
yl.

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

R6E is a mono- or di-1-4C-alkylcarbamoyl or -thio-

5 carbamoyl radical, an N-1-4C-alkyl-N’-cyanocamidino
radical, a 1-N-1-4C-alkylamino-2-nitroethylene
radical, an N-2-propynyl-N’-cyanocamidino radical,
an aminosulfonylamidino radical, or an R8- and R9-
substituted cyclic system or bicyclic system which

10 is selected from the group consisting of benzene,
furan, thiophene, pyrrole, oxazocle, isoxazole,
thiazole, thiazoline, isothiazole, imidazole,
imidazoline, pyrazole, triazole, tetrazole,
thiadiazole, thiadiazole-1l-oxide, oxadiazole,

15 pyridine, pyridine-N-oxide, pyrimidine, triazine,
pyridone, benzimidazole, imidazopyridine,
benzothiazole and benzoxazole,

R7 is hydrogen, 1-4C-alkyl or 1-4C-alkoxy,
R8 is hydrogen, 1-4C-alkyl, hydroxyl, 1-4C-alkoxy,

20 halogen, nitro, guanidino, carboxyl, 1-4C-alkoxy-
carbonyl, Rl0-substituted 1-4C-alkyl or
-N{(R11)R12,

R9 is hydrogen, 1-4C-alkyl, hydroxyl, 1-4C-alkoxy,
fluorine or trifluoromethyl,
25 R10 is hydroxyl, 1-4C-alkoxy, carboxyl, 1-4C-
alkoxycarbonyl or -N(R11)R1l2, where
R11 is hydrogen, 1-4C-alkyl or -CO-R13 and
R12 is hydrogen or 1-4C-alkyl, or where
R11 and R12, together and including the nitrogen atom
30 to which both are bonded, are a piperidino or mor-
pholino radical,
R13 is hydrogen, 1-4C-alkyl or 1-4C-alkoxy,
R14 is hydroxyl, 1-4C-alkoxy, carboxyl, 1-4C-alkoxy-
carbonyl or -N(R15)R1l6, where
35 R15 is-1-4C-alkyl and
R16é is 1-4C-alkyl, or where
R15 and R16, together and including the nitrogen atom
to which both are bonded, are a piperidino or
morpholino radical,
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is a number from 2 to 7,
is the number 0 or 1,
is the number 0 or 1,
is the number 0, 1 or 2,
is a number from 2 to 7,
is the number 0 or 1 and

£ o H O T B 3

is a number from 0 to 7

and their salts,

those compounds of the formula I being excluded in
which Y is S or SO and, at the same time, X is CH, t is
the number 0, u is the number 0, R4 is hydrogen or
1-4C-alkyl and Ré is an R8- and R9-substituted cyclic
system or bicyclic system which is selected from the
group consisting of benzene, furan, thiophene, pyrrole,
oxazole, isoxazole, thiazole, thiazoline, isothiazole,
imidazole, imidazoline, pyrazole, triazole, tetrazole,
thiadiazole, oxadiazole, pyridine, pyridine-N-oxide,
pyrimidine and benzimidazole, and furthermore those
compounds of the formula I being excluded in which Y is
NH oxr N-1-4C-alkyl and, at the same time, t is the
number 0 and RS is hydrogen or 1-4C-alkyl.

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 I as claimed in claim
1, in which X has the meaning CH, Y has the meaning S,
t is the number 0 and u is a number from 1 to 7.

4. A compound of the formula I as c¢laimed in claim
1, in which X has the meaning CH, Y has the meaning S,
t is the number 0, u is the number 0 and R4 is R1l4-sub-
stituted 1-4C-alkyl, 1-4C-alkylcarbonyl, 2-4C-alkenyl-
carbonyl, halo-1-4C-alkylcarbonyl, N(R15)R16-1-4C-al-
kylcarbonyl, di-1-4C-alkylcarbamoyl or 1-4C-alkylsulfo-
nyl.

5. A compound of the formula I as claimed in claim
1, in which Y has the meaning S, t is the number 0, u
is the number 0 and Ré is a mono- or di-1-4C-alkylcar-
bamoyl or -thiocarbamoyl radical, an N-1-4C-alkyl-N'-
cyanocamidino radical, a 1-N-1-4C-alkylamino-2-nitro-
ethyl [sic] radical, an N-2-propynyl-N'-cyanoamidino
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radical, an aminosulfonylamidino radical, or an R8- and

R9-substituted cyclic system which is selected from the

group consisting of thiadiazole-l-oxide, triazine,

pyridone, imidazopyridine, benzothiazole and benzoxazo-
le.

6. A compound of the formula I as claimed in claim

1, in which Y is NH or N-1-4C-alkyl, t is the number 0

and R5 is 1-4C-alkoxy.

7. A compound of the formula I as claimed in claim

1, in which

X is CH or N,

Y is S or S0O,,

R1l is hydrogen,l1-4C-alkoxy or fluorine,

R2 is hydrogen, 1-4C-alkyl or fluorine,

R3 is hydrogen,

R4 is hydrogen, Rl4-substituted 1-4C-alkyl or 1-4C-
alkylsulfonyl,

RS is hydrogen or 1-4C-alkyl,

R6 is a di-1-4C-alkylthiocarbamoyl radical, an N-
1-4C-alkyl-N’-cyanocamidino radical or an R8- and
R9-substituted cyclic system which is selected
from the group consisting of benzene, furan,
thiophene, thiazole, imidazole, triazole, tetrazo-
le, thiadiazole, pyridine, pyrimidine and
triazine,

R7 is hydrcogen or 1-4C-alkyl,

R8 is hydrogen, 1-4C-alkyl, hydroxyl, nitro, guanidi-
no, carboxyl, 1-4C-alkoxycarbonyl or R10-=ubsti-
tuted 1-4C-alkyl,

RS is hydrogen, 1-4C-alkyl, hydroxyl or fluorine,

R10 is hydroxyl, 1-4C-alkoxycarbonyl or -N(R11)R12,
where

R11l is 1-4C-alkyl and

R12 is 1-4C-alkyl, or where

R1l and-Rl2, together and including the nitrogen atom
to which both are bonded, are a piperidino or mor-
pholino radical, '

R14 1is 1-4C-alkoxycarbonyl or -N(R15)R16, where

R15 is 1-4C-alkyl and
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R16 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,

ig a number from 2 to 4,

is the number ¢.

is the number 0,

is the number 0 and

is a number from 0 to 3

£ o 'g O 3

and their salts,

those compounds of the formula I being excluded in

which ¥ is 8§ and, at the same time, X is CH, u is the

number 0, R4 is hydrogen and Ré is an R8- and R9-sub-
stituted cyclic system which is selected from the group
consisting of benzene, furan, thiophene, thiazole,
imidazole, triazole, tetrazole, thiadiazole, pyridine
and pyrimidine.

8. A compound of the formula I as <laimed in claim

1, in which

X is CH or N,

Y is S or SO,,

R1 is hydrogen, 1-4C-alkoxy or fluorine,

R2 is hydrogen or fluorine,

R3 is hydrogen,

R4 is hydrogen,

R5 is 1-4C-alkyl,

R6 ig 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, imidazole, triazole, tetrazo-
le, thiadiazole, pyridine and pyrimidine,

R7 is hydrogen,

R8 is hydrogen, nitro, 1-4C-alkoxycarbonyl or R10-
substituted 1-2C-alkyl,

RS is. nydrogen or 1-4C-alkyl,

R10 is 1-4C-alkoxycarbonyl or -N(R11)R12, where

R11 1is 1-4C-alkyl and

R12 is 1-4C-alkyl, or where

R11l and R1l2, together and including the nitrogen atom



to which both are bonded, are a piperidino or mor-
pholino radical,
is the number 2 or 3,
is the number 0,
is the number Q,
is the numbexr 0 and
is a number from 1 to 3
and their salts.
9. A comnound of the formula I as claimed in claim
10 i, in which
X is CH or N,
Y is S,
Rl is hydrogen,
R2 is hydrogen,
15 R3 is hydrogen,

(8]
£ ooy B 8

R4 is hydrogen,
RS is 1-4C-alkyl,
R6 is an R8- and R9-substituted cyclic system which
is selected from the group consisting of benzene,
20 furan, thiophene, thiazole, imidazole, triazole,
tetrazole, thiadiazole, pyridine and pyrimidine,
R7 is hydrogen,
R8 is nitro,
R9 is hydrogen or 1-4C-alkyl,
25 m is the number 2 or 3,
n is the number 0,
P is the number 0,
t is the number 0 and
u is a number from 1 to 3
30 and their salts.

10. A compound of the formula I as claimed in claim
1, in which

X is CH or N,

Y is 8,

35 R1 is- hydrogen,
R2 is hydrogen,
R3 is hydrogen,
R4 ig hydrogen,
. RS is 1-4C-alkyl,
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Ré is R8- and R9-substituted imidazole,
R7 is hydrogen,

R8 is nitro,

R9 is hydrogen or 1-4C-alkyl,

m is the number 2 or 3
n is the number 0,

P is the number 0,

t is the number 0, and

u is the number from 1 to 3
and their salts,

11. 2-(3-methyl-4-{3-[2-(2-methyl-5-nitroimidazol-1-
vl)ethylthiolpropylthiolpyridin-2-ylmethylthio)-1H-
benzimidazole and the salts of this compound.

12. A process for the preparation of the compounds of
the formula I as claimed in claim 1 and their salts, which
comprises

a) reacting mercaptobenzimidazoles of the formula II
RS

(1)

in which X, R1, R2, R3 and R4 have the meanings
indicated in claim 1, with picoline derivatives
ITII

{0)a
1]

{0) 8y ——S-C

/ﬂ..‘!lL 1
S Y

Y-C H, .35

" v a2y

Va

(£i1)
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in which RS, R6, R7, ¥, m, P, 4@, ¥, t and u have
the meanings indicated in claim 1 and A is a
suitable leaving group, or

reacting compounds of the formula IV

(@q
(0}p CH $-CHpl, -2

N (]
\\{/

R7

Ri

in which X, R1, R2, R3, R4, R5, R7, m, r and t
have the meanings indicated in claim 1, n, p and
g are the number 0 and A is a suitable leaving
group, with compounds R6-C,-Hz,-YH (where ¥ = S,
0, NH or N-1-4C-alkyl and where R6 and u have the

meanings indicated in claim 1), or

reacting compounds of the formula V
Hal

Re RS R7

| (clzi)n
;y//j‘\\v//”\\\N//J V)

in which X, R1l, R2, R3, R4, R5, R7 and n have the
meanings indicated in claim 1 and Hal is a
halogen atom, with thiols VI

H:\Erica\Reep\specis\27901-95.doc 27/08/98
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in which R6, ¥, m, q, r, t and u have the
neanings indicated in claim 1, or

a) reacting benzimidazoles of the formula VII
R3 Rf
S N

{virI)

in which R1, 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

(%)q

CmHZm 'crHZr t~Y-CuH2u-RS

RS R? (VL)

X

HS-CKZ

in which R5, R6, R7, ¥, m, p, q. r, t and u have
the meanings indicated in clzim 1, and

(1f compounds of the formula I where n=1 or p=1 and/or q=1
or 2 and/or ¥=SO or S0, are the desired f£final products),

Tt - - : - o H:\Erica\KeepiSpecia\27801-95 .doc 27/08/98
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then oxidizing the compounds obtained where n=a0 and/or p=0
and/or @=0 and/or Ys=s, and/or converting the compounds
obtained, if desired, subsequently into the salts and/orxr
converting salts which are obtained, if desired,
subsequently into the free compounds.

13. The use of compounds of the formula I as claimed
in claim 1 and/oxr their pharmacologically tolerable salts
in the control of Helicobacter bacteria.

14. The use of compounds of the formula I as claimed
in claim 1 and the pharmacoclogically tolerable salts for
the production of medicaments for the control of
Helicobacter bacteria.

15. A metpod for the treatment of mammals suffering
from disesases which are based on Helicobacter bacteria,
comprising the step of administering a compound of the
general formula I as claimed in claim 1 and/or its
pharmacologically tolerable salts to said mammal.

1s6. Medicaments which contain one or more compounds
of the general formula I as claimed in claim 1 and/or its
pharmacologically tolerable salts and suitable
pharmaceutical auxiliaries.

17. Medicaments as claimed in claim 16, further
containing a substance for neutralizing gastric acid and/or
inhibiting gastric acid secretion and/or a substance
suitable for the control of Helicobacter pylori

18. The use of compounds of the formula I as claimed
in claim 1 in which n is 1 and/or their pharmacologically
tolerable salts in the inhibition of gastric acid
secretions.

19. The use of compounds of the formula I as claimed

Ri:\Erica\Reep\Specis\27301-95 .doc 27/08/98
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in claim 1 wherein n is 1 and their pharmacologically
tolerable salts for the production of medicaments for the
inhibition of gastric acid secretions.

20. A method for the treatment of mammals suffering
from excessive gastric acid secretion, comprising the step
of administering a compound of the general formula 1 as
claimed in claim 1 wherein n is 1 and/or its
pharmacologically tolerable to said mammal.

Dated thia 27th day of August 1998

BYR GULDEN LOMBERG CHEMISCHE FABRIC GMBH
By their Patent Attorneys

GRIFFITH HACK
Fellows Ingtitute of Patent
Attorneys of Australia
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{aaes males Akenacichen
A.

PCT/EP 95/02237
KLASSIFIZIERUNG DES ANMEL. GEGENSTANDES
PK6  COTDAOI/12 AelkI1/ad V070405714 CO7D417/14  COTDE01/14
CO7D471/08  CO7D409/14

Nach der Internabonaicn Pakentklasn fikabon (H°K) oder nach der nanoralen Kiawfikahon und der IPK
B, RECHERCHIERTE GERIETE

Recherchierter Mindeatpruistol(
IPK 3 CO?D {Klasufikauonsysten und Klasufikabhonssymbole )

Recherciuene aher acht zum Mindesiprutnodf gehoreade Veroffentlichungen, sowert diese unier dic recherchucrien Uetnese falion

Wahrend der itemaonalen. Recherche honsuluene cickiromische Datentank {Name der Datenbank ure &ii. vrewendele Suchbegnils)

. ALS WESENTEACH ANGESENENE UNTERLAGEN

Kategone™ | Bexzerchnung der Verotfentiichung, sowest erforderlich unter Angabe der 1n Betracht kommenden Tate Bewr. Anspruch Nr.

X W0,A,93 24480 (YOSHITOMI PHARMACEUTICAL) 1-14
9. Dezember 1993

in der Anmeldung erwdhnt

see abstract

& EP,A,0 644 191 22. Mirz 1995

P.X W0,A,94 19346 (BYK GULDEN LOMBERG 1-14
CHEMISCHE FABRIK) 1. September 1994
siehe Anspriiche

P X W0,A,95 01351 (BYK GULDEN LOMBERG 1-14
CHEMISCHE FABRIK) 12. Januvar 1995
siehe Anspriche
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Watere Veroffentichungen sind der Fortsetzung von beld Czu [ﬂ Siche Anhang Patentfamulie
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Feld} Bemerkungen 2u den Anspriichen, dic sich als nicht recherchierbar erwicsen haben (Fortsetzung von Punkt 1 auf Blatt 1)

Gemil Arukel 17(2)a) wurde aus folgenden Grilnden fir bestimmie Anspruche kein Recherchenbericht erstellt

. D Anspruche Nr.
wail Sie sich auf Gegenstinde beziehen, 2u deren Recherche die Behtrde nicht verpilichtet ist, nimlich
Obwohl der Anspruch 13 sich auf ein Verfahren zur Behandlung des menschlichen/
tierischen Korpers (Diagnostizierverfahren, das am menschlichen/tierischen
Korper.vorgenomen wird,) bezieht, wurde die Recherche durchgefiihrt und grin-
dete sich auf die angefiihrten Wirkungen der Verbindung.
2 D Anspeuche N

T
weil tie sich auf Teile der internationalen Anmeldung bezithen, die den vorgeschricbenen Anforderungen 50 wenig entsprechen,
4al eine sinnvolle internationale Recherche nicht durchgefilhct werden kann, namlich

3 D Anspruche Nr.
weil es nich dabei um abhingig= Anspruche handelt, die nicht entsprechend Satz 2 und 3 der Regel 6.4 &) abgefa3t sind.

Feld Il Bemerkungen bei mangelnder Einheitlichkeit der Erfindung (Fortsetzung von Punkt 2 auf Blatt 1)

Die internationale Recherchenbehirde hat festgestelit, dall diese internationsle Anmeidung mehrere Erfindungen enthdlt

1. D Da der Anmeider alie erforderlichen zusitzlichen Recherchengebihren rechtzeitig entrichtet hat. erstreckt sich diever
intetnaticnale Recherchenbericht auf alle recherchierharen Anspruche der internationaien Anmeidung.

2. D Da fr alie recherchierbaren Anspriche die Recherche ohne einen Arbeitsaufwand durchgefuhrt werden konnte, der eine

zusatzliche Recherchengebilhr gerechifertigt hiitte, hat die Intermationaie Recherchenbehdrde nicht zur Zahiung einer soichen
Gebihr auigefordert.

3 D Da der Anmelder nur einige der erforderlichen zusitrlichen Recherchengebithren rechtzeitig entrichtet hat, erstreckt sich dieser
internationaie Recherchenbericht nur auf die Anspriche der internationalen Anmeidung, filr die Gebahren entrichtet worden
sind, nimiich auf die Anspruche Nr.

4 D Der Anmelder hat die erforderlichen zusitzlichen Recherchengebilhren nicht rechtzeitig entrichtet. Der internationale Recher-
gtsnbuieht beschrinkt sich daher auf die in den Anspriichen zuerst erwahnte Erfindung; diese ist in folgenden Ansprichen ¢er-
3

Bemericmges hinsichtlich cines Widerspruchs D Die zusitzlichen Gebithren wurden vom Anmelder unter Widerspruch gezahit.

D Die Zahlung zusitzicher Gebihren erfolgte ohre Widerspruch,

Formbiatt PCT/ISA/210 (Fortsetzung von Blatt § (1)}{Juli 1992)
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