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‘Appllcatlon W92/ 12976 descri bes specifically sub- 20 stituted -

2-(pyridyl methylthio- or -sulfinyl)-benzimd- azoles which should be actlve
agai nst Hel i cobacter bacteria and for which it is furthernore disclosed
that they should be suitable for the prevention and treat- ment of a whole
series of disorders of the stomach. 25 I nternational Patent Application
W93/ 24480 dFERPFHEY ot her specifically substituted 2-(pyri dFEAREIIREY
or -sulfinyl)-benzim dazol es which should be active agai nst Helicobacter
bacteria. 30 The i'nvention relates to conmpounds of the for- mula
| (see attached forrmula sheet ) in which X is CHor N Y is S SO
Sderr], O BHESG’ETU@ER‘@@WLTHE&UWMHIW&IMEI‘ZW BERAMP
or hal ogen, B&KTEREE® s hydrogen, 1-4C=al kyl, 1- 4C—alkoxy, hal ogen,

. Die Erfindung betrifft Varbindmngem, die in der pharmazeutischen Industrie
als Wirkstoffe fir die Herstellung von Arzneimitteln verwendet werden
sollen.

In der europiischen Patentanmeldung 150 586 werden 2-({Pyridyimethylthio-
bzw. -sulfinyl)-benzimidazole offenbart, die im Pyridinteil des Holekiils im
4-Position unter anderem durch Alkylthio- oder Arylthiorsste substituiert
sein kSnnen. Fiir die beschriebenen Verbindungen wird eine langanhaltende

- Magensfuresekretionshemmung angegeben. - In der internationalen Patentan-
meldung ¥089/03830 ist beschrieben, daB sich dieselben, sowie weitere
strukturihnliche Verbindungen zur Behandlung der Osteoporose eignen scllen.
- In der internationalen Patentanmeldung W092/12976 werden auf bestimmte
Weise substituierte 2-{Pyridyimethyithio- baw. -sulfimyl}-benzimidazole be-
schrieben, die gegen Helicobacter-Bakterien wirksam sein sollen und fir die
weiterhin offenbart ist, daB sie fiir die Verhiitung und Behandlung einer
ganzen Rethe von Erkrankungen des Magems geeignet sein sollen. - In der
internationalen Patentanmeldung W093/24480 werden weitere auf bestimmte
Weise substituierte 2-({Pyridyimethylthic- baw. -sulfinyl)-benzimidazole be-
schriaben, die gegen Helicobacter-Bakterien wirksam sein sellen.

Gegenstand der Erfimdumg sind Werb%adumgen der Formel I (siehe baigeflgtes
Formelblatt I}, worin
"X CH eder N bedeutet,
Y §, 80, S@z 0, NH oder N-1- chﬁikyi bedeutet,
Rl Wasserstoff, 1-4C- Aikyﬁ, 1-4C-Alkexy oder Halogen bedeutet,



tfifluoronmethyl, conpletely or predomnantly fluo- rine-substituted
1-4C- al koxy, chl orodifluoroneth- oxy, 2-chloro-1,1,2-trifl uoroethoxy or
tegether with R3, if desired, conpletely or partially flu- 5
orine-substiﬁw@ga»SQZC-alkylenedloxy or chlorotri- fluoroetgtﬁﬁﬂsﬁﬁggy, R3
I's hydrogen, conpletely or predomnantly flu- orine - substitute
1- 4C-al koxy, chlorodifluoro- methoxy, 2-chloro-1,1, 2- trlfluoroethoxy or
10 together with R2, if -desired, = %Oﬂpletely or partially
fluorine substituted 1-2C alkylenedioxy or chlorotrifluoroethyl enedi oxy,

R4 is hydrogengasheddtodf, kmLm«m&M% ubSCiAIkbRE Ra¥bgen AlTkitTuormethyl, ganz
1- 4C-al kyl car bonéé@g*o 4C al k &%?&o}yé%ﬁsiauésytesb})&rmknxy, Chlordifluor-

hal o- 1- 4C al kyl c ﬁﬂ;

di - 1- 4C al kyl carmeteexy, 2:C oud, i dcprifiuovethoxy oder gemeinsam mit R3 gewiinsch-
tenfalls ganz oder teilweise durch Fluor substituiertes I- chﬁﬂkylena
diexy oder Chlortrifiucrethylendioxy bedeutet,

R3 Wassarstoff, ganz cder Rberwiegend durch Fluor substituiertes
1-4C-Alkexy, Chlordifiuormethexy, 2-Chlor-1,1,2-trifluorethoxy oder ge-
meinsam mit R2 gewlinschtenfalls ganz ecder teilweise durch Fluor substi-
tuiertes 1-2C-Alkylendioxy oder Ch?@rtrﬁfiunrethy1endioxy bédeutet,

Ré Wasserstoff, 1-4C-Alkyl, durch R14 substituiertes 1-4C-Alkyl,
1-4C-Alkylcarbonyl, 2-4C-Alkenylcarbonyl, Halogen-1-4C-alkylicarbomyl,
N{RI5)RI6-1- Qﬂaaikylcarbany1, Dﬁals&@s@?kyﬂcarbambyﬂ oder 1-4C-Alkyl-
sulfonyl bedeutet,

RE Hasserstoff, 1-4C-Alkyl oder 1-4C- A!k@xy bedeutet,

RE einen Mono- oder Di-1-4C-alkylcarbamoyl- oder -thiocarbamoyliast, einen
K-1-4C-Alkyl-N’ -cyan-amidinorest, einen I»Nela4cehiky]ﬂmima»Zanitr@;
ethylenrest, einen N-2-Propinyl-N’-cyan-amidinorest, einen Aminosulfo-
nyl-amidinarest, oder einen durch RB und R9 substituierten Cyclus oder
Bicyclus bedeutet, der ausgewdhlt ist aus der Gruppe bestehend aus
Benzol, Furan, Thicphen, Pyrrol, Oxazol, Isoxazel, Thiazol, Thiazolinm,.
Isothiazol, Imidazel, Imidazolin, Pyrazol, Triazol, Tetrazel, Thiadia-
261, Thiadiazol-1-oxid, @xadig;aﬂ, Pyridin, Pyridin-N-oxid, Pyrimidin,
Triazin, Pyridon, Benzimﬁdazél. Imidazopyridin, Benzthiazol und '
Benzoxazol, .

R7 Wasserstoff, 1-4C-Alkyl oder 1-4C-Alkoxy bedeutet, -

R8 Wasserstoff, 1-4C-Alkyl, Hydroxy, 1-4C-Alkoxy, Halogen, Nitro, Guani-
dine, Carboxy, 1-4C-Alkexycarbonyl, durch R10 substituiertes 1-4C-Alky)

" gder -N{R11)Ri2 bedeutet,

RS Wasserstoff, 1-4C-Alkyl, Hydroxy, 1-4C-Alkoxy, Fluor oder
Trifiuormethyl bedeutet,

- R10 Hydrexy, 1-4C- Alkeoxy, ﬂarboxy, 1-4€C- &Wknxycarbowy] oder -N(REI)RIZ
bedeutet, wobed

Ril Wasserstof?f, 1-4C-Alkyl oder -CO-R13 und

Riz Wasserstoff ader 1-4C-Alkyl Bedewt@t,'ader wobei

R11 und R12 zusanmen und unter Efnschluf des Stickstoffatoms, an das beide
gebundén sind, einen Piperidino- oder Morpholinorest darstellen,




R5. is hydrogen, 1-4C-al kyl or 1-4C-al koxy, R6 IS a nono- or

di - 1-4C al kyl car banoyl or -thio 20 car banoyl radical, an

N 1-4C-al kyl - N -cyanoanm dino radical, a 1-N 1-4C-al kyl am no- 2-ni troet hyl ene
radi cal, an N 2-propynyl-N -cyanoam di no radical, an am nosul fonyl am di no
radical, or an R8- and R9- substituted cyclic systen1or bi cyclic system

whi ch 25 WO 9534854 ¢| ect ed fromthe group. consisting of berCmaresoRswr an,

t hi ophene, pyrrole, oxazole, isoxazole, thiazole, thiazoline, |soth|azole,
I-m dazole, im- dazoline, pyrazole, triazoge. tetrazol e, thiadia- zole,

t hi adi azol e- 1- oxi de, oxadi azol e, . pyri dine, ~ pyridi ne-N-oxide,

By o e 8L BBy RO oH %ﬂk%’é% L R
R8 is hydrRd§divdraxyscl-4Crhikoxyy Gachoxy, 114%@954"%5!5"0"315 oder -N(Rlﬁdkkigen
nitro' guani di rsedegietpoopei 1- 4C—alkoxy-

R15 1-4C-Atkyl und

R16 1-4C-Alkyl bedeutet, oder wobei -

R15 und R16 zusammen und unter EinschluB des Stickstoffatoms, an das beide
gebunden sind, einen Piperidino- oder Morpholinorest darstelien,
eine Zahl von 2 bis 7 bedeutet,
die Zahl 0 oder 1 bedeutet,
die Zah1 0 oder 1 bedeutet,
die Zahl 0, 1 oder 2 bedeutet,
eine Zahl von 2 bis 7 bedéutet,
die Zahl 0 oder 1 bedeutet und
eine Zahl von O bis 7 bedeutet
und ihre Salze . _
wobei solche Verbindungen der Formel I ausgeschlossen sznd, in denen Y S
oder SO bedeutet und gleichzeitig X CH bedeutet, t die Zahl 0 bedeutet, u
die Zahl 0 bedeutet, R4 Wasserstoff oder 1-4C-Alkyl bedeutet uﬁd R6 einen
durch R8 und R9 substituierten Cyclus oder Bicyclus bedeutet, der ausge-
wihlt ist aus der Gruppe bestehend-ausJBenzo], Furan, Thiophen, Pyrrol,
Oxazol, Isoxazol, Thiazol, Thiazolin, Isothiazol, Imidazol, Imidazolin,
Pyrazol, Triazol, Tetrazol, Thiadiazol, Oxadiazol, Pyridin, Pyridin-N-oxid,
Pyrimidin und Benzimidazol, und wobei weiterhin soiche Verbindungen der
Formel I ausgeschlossen sind, in denen Y NH oder N-1-4C-Alkyl und gleich-
zeitig t die Zahl 0 und RS Wasserstoff oder 1-4C-Alkyl bedeutet.

= o 8 0 v S 3

1-4C-Alkyl steht fir geradkettige oder verzweigte Alkylreste mit 1 bis 4
Kohlenstoffatomen. Beispielsweise seien genannt der Butyl-, iso-Butyl-,
sec.-Butyl-, tert.-Buty]-, Propyl-, Isopropyl-,'Ethy]- und der Methy1re$t.

1- 4C-A1koxy steht fur einen Rest, der neben dem Sauerstoffatom einen der
. . vorstehend genannten 1-4C-Alkylreste enthdlt. Beispielsweise seien der

Methoxy- und der Ethoxyrest genannt.

Halogen im Sinne der vorliegenden Erfindung ist Brom, Chlor und Fluor.

T

.“.’



Carbonyl, R10-substituted 1-4C al kyl or -N(R11)R12, RO s hydrogen,
1-4C al kyl, hydroxyl, 1-4C al koxy, fluerine or trifluoromnethyl, R10 is
hydr oxyl , 1- 4C—alkoxy, carboxyl, 1-4C al koxy- carbonyl or -N(R11l)R12, where
R11 is hyerm"wvf;;4C-aIkyI or =CO-R13 and R12 is hydrogercTmposnezsst al kyl ,
or where 5 R11 and R12, together and including the nitrogen atomto whi ch
both are bonded, are a plperldlno or nor- pholino radical, R13 is

hydr ogen, 1- 4C—a|ky| or 1-4C-al koxy, R14 Fsﬂﬁydroxyy, 1-4C—alkoxy,

car boxyl, 1-4C- al koxy- 10 ' carbonyl or -N(RL5)R16, where R15 is
1-4C-al kyl arkis ganz oder @Gberwiegend durch Fluor substituiertes 1-4C-Alkexy seien bei-

spielsweise der 1,2,2-Trifiucrethoxy, der Z,2,3,3,3-Pentafluorpropoxy-, der
Perfluorethoxy- und insbasondere der 1,1,2,2-Tetrafluorethoxy-, der Tri-
fluormethoxy-, der Z,Z,QBTrifTu@rath@xye und der Difluormethexyrest ge-
nannt.

Als g@w@mschtenfaﬂms ganz oder teilweise durch Fluor substituiertes 1-2C-
Alkylendioxy seien beispielsweise der Methylendioxy- {- ﬁatHzeﬁ }s der Ethy-

" Tendiaxy- (-0-CH, sCngo ), der 1,1-Difluorethylendioxy- (-0- CFZ Cﬁz«ﬂ Y
der 1,1,2,2-Tetrafluorethylendioxy- {-O- CerCFZe@ -} und imsbesondere der
Bﬁf?wwmmethyﬂendioxys {s@=CFZe@ ) und der 1,1,2- Trifﬂuarathy?en&ﬁ@xyrest
(e@sCFz CHF-0-) genannt. :

HWenn R2 und R3I gemeinsam gewiinschienfalls ganz oder teilweise durch Fluor
substituiertes 1-2C-Alkylendioxy oder Chlortriflucrethylendioxy bedeuten,
so sind die Substituenten R2 und R3 in Nachbarpositiomen - beverzugt an den
Positionen 5 und § - am Benzoteil des Benzimidazolringes gebunden.

Als baispielhafte, durch R14 substituierte 1-4C-Alkylireste saien der
2-Methoxycarbonylethyl-, der 2-Ethoxycarbonylethyl-, der Methoxycarboayl- .
methyl-, der Carboxymethyl-, der Z-Hydroxyethyl-, der Methoxymethyl-, der
2-Methoxyethyl-, der Dimethylaminomethyl- und der 2-Dimethylamincethylrest
genannt.

1-4C-Alkylcarbonyl steht flir einen Rest, der nebem dar Carbenylgruppe einem
der vorstehend genannten 1-4C-Alkylreste enthdlt. Beisplelsweise sei der
Acetylrest genannt. '

‘2-4C-Alkenylcarbonyl steht fiir einen Rest, der n@bém’der_ﬁarbony?grmuye
einen 2-4C-Alkenylrast, heispielsweise einen Propenylrest oder einen
Butenylrest enthidit. Beispielsweise sei der Acryloylrest genannt.

Halegen-1-4C- aikyﬁcarbomy] steht flr einen Rest, der neben der
Carbonylgruppe einen halogensubstituierten 1-4C-Alkylrest enthilt.
Beﬂspigﬂsu@ﬂse sei der 1ech¥@rbutyr31rest gemammt



R16 is 1-4Cal kyl, or where R15 and R16, together and including the
nitrogen atomto which both are bonded, are a piperidino or nor- 15

pholino radical, m . is a nunber from2 to 7, n is the nunber 0 or 1, p
is the nunber 0 or 1, q " is the nunber 0, 1 or 2, 20 r .i's a nunber

from2 to 7, 2.5 the nunber 0 or 1 and u I s a nunber _ 7 and
their salts Yvhgg'@‘gé‘grrpounds of the fornmula | being excl ude-dpﬁ{ﬁl%}ansahi ch'Y
is Sor SOand, at the same tine, Xis CH t is the nunber 0, uis the

nunber 0, R4 is hydrogen or 1-4C-alkyi and ® is an R8- and R9-substituted
cyclic systemor bicyclic systemwhich is selected fromthe group

consi sting ofyResyRaees-4E R carborN AL fAYr é10kA Rest, der neben der
Carbonylgruppe einen durch -N(R15)R16 substituierten 1-4C-Alkylrest
. enthilt. Beispielsweise sei der 3-Dimethylamino-propionylrest genannt.

Di-1-4C-alkylcarbamoyl steht fiir einen Rest, der neben der Carbonylgruppe
einen Di;ls4c-a1kylaminorest enthdlt. Der Di-1-4C-alkylaminorest ist ein

_ Aminorest, der durch zwei gleiche oder verschiedene der vorstehend
genannten 1-4C-Alkylreste substituiert ist. Beispielsweise seien der
Dimethylamino-, der Diethylamino- Und=der Di-isopropy]amihorest genannt .
Als Di-l-4c-a1k&Icarbamoylreste seien beispielsweise der Dimethylcarbamoyl-
und der Diethylcarbamoylrest genannt.

- 1-4C-Alkylsulfonyl steht fiir einen Rest, der neben der Su]fony]gruppe
(- 502 ) einen der vorstehend genannten 1-4C-Alkylreste enthé]t Be1sp1els-
weise sei der Methylsulfonylrest genannt.

Mono- oder Di-1-4C-alkylcarbamoylreste sind Carbamoylreste (-CO-NH,), die
durch einen oder zwei gleiche oder verschiedene der vorstehend genannten

: 1-4C-A1ky1reste substituiert sind. Beispielsweise sei der Methylcarbamoyl-,
der Isopropylcarbamoyl- und der Dimethylcarbamoylrest genannt.

Mono- oder Di-]-4c-a1ky]thiocarbamoylreste sind Thiocarbamoylreste
(-CS-NHZ), die durch ginen oder zwei g]eiéhe oder verschiedene der vorste-
hend genannten 1-4C-Alkylreste substituiert sind. Beispielsweise sei der
Methylthiocarbamoyl-, der Isopropy]thidcarbamoy]- und der Dimethylthiocar-
bamoylrest genannt.

Als N-1-4C-Alkyl-N’-cyan-amidinorest sei beispie}sweisé insbesondere der
N-Methy]-N’fcyan-amidinorest [rC(-NCN)-NH-CHBJ_genannt. :

Als 1-N-1- 4C-A1ky1am1no -2- nltroethyienrest sei beisp1e1swe1se 1nsbesondere
* der 1-N- Methy1am1no -2-nitroethylenrest [- C(NHCH3)=CHNOZJ genannt.

‘ _ Als beispie]hafte Reste -Y-Cquu-RG mit RE = N-1-4C:A1ky1-N‘-cyan-amidif
norest, l-N-1-4C-A1ky1amino-z-nitroethylrest oder N-2-Propinyl-N’-cyan-
amidinorest sind insbesondere solche Reste zu nennen, in denen Y die Be-

.‘-



30 oxazol e, isoxazole, thiazole, thiazoline, isothiazole, imdazole,

I m dazol i ne, pyrazole, triazole, tetrazole, thiadiazole, oxadiazole,
pyridine, pyridine-Noxide, pyrimdine and benzi m dazol e, and furthernore
t hose conpougdsesgissihe fornula | being excluded in which Y pSpisns
N 1-4C-al kyl and, at the sane tinme, t is the nunber 0 and 25 I's 1y

{fogen or
1-4C-al kyl . 1-4C Al kyl represents straight-chain or branched al kyl radicals
having 1 to 4 carbon atons. Exanpl es whichémay be mentioned are the butyl,
4 isobutyl, sec-butyl, tert-butyl, propyl, isopropyl, ethyl and nethyl

radi cal . 1-Agaul@ ¥R hat @nd adinRakamhp dedbetetdam &fue Mueamonka AL fisns
one of the aﬁoven?tth (flg Besenders zu nennen die Reste -NH-C{=NCN)NH- Cﬂ%,
-NH- E(NH@Hs)QCHMQZ und -NH-C{=NCN)NH- CHZCECH.

Die Gruppe CUH2u ist bevgrzmgt an ein Kohlenstoffatom des betreffenden
Cyclus bzw. Biecyclus R6 angebunden, so dal als Reste R6 (wenn R6 sinen
Cyclus oder Bicyclus bedeutet) beispielsweise genannt seien die Reste:
Phenyl, 2-Furyl, 3-Furyl, 2-Thienyl, 3-Thienyl, 3-Pyrrolyl, 2-Oxazelyl,
4-0Oxazolyl, 4-Isoxazolyl, 5-Isoxazelyl, 2-Thiazolyl, 3-Isothiazolyl,
2-Imidazelyl, 3-Pyrazolyl, 4-Pyrazolyl, 1,2,3-Triazol-4-yi, 1,2,5-Thia-
diazol-é-yl, 1,2,5-Thiadiazol-4-yl-1-oxid, 1,2,4-Triazol-3-yl, Tetrazel-
§-y1, 1,3,4-Thiadiazol-2-y1, 1,2,3-Thiadiazel-4-y1, 1,2,5-Thiadiazol-4-y1,
1,2,8-Thiadiazol-4-yl-1-oxid, 1,3,4-Oxadiazo)-2-y1, 2-Pyridyl, 4-Pyridyl,
2-Pyrimidinyl, 1,3,4-Triazin-2-y1, 2-Benzimidazelyl, 2-Imidazopyridyl,
2-Benzthiazolyl und 2-Benzoxazolyl.

leﬁﬁoﬂmk@xycarb@wyi steht flr einen Rest, der neben der Carbonylgruppe
efnen der vorstehend genannten 1-4C-Alkexyreste enthilt. Beispielsweise
seien der Methoxycarbonyl- und der Ethoxycarbonylrest genannt.

Die Substituenten RB und RO kémnen in den Cyclem bzw. Bicyclen R6 an Jeder
denkbaren Position angebunden sein. Als beispielhafte, durch R8 umd R9
substituierte Reste W6 sefen genannt: 4-Methylphenyl, 3-Dimethylaminome-
thylphenyi, 3-Piperidinomethylphenyl, 3-Carboxymethyiphenyl, 2-Dimethyl-
aminomethyl-5-methyl-3-furyl, 1-Hethylpyrrol-3-y1, 4,5-Dimethyl-oxazol-
2-y1, 3,5-Dimethyl-isoxazol-4-y1, 4,5-Dimethyl- -thiazoi-2-y1, 4-Methyl-5-
carboxymethyl-thiazol-2-y1, 1-Methyl-imidazel-2-y1, 1-Methyl-pyrazel-3-yi,
1-(2- Dﬁuethy?amﬂmoethyi) pyrazol-3-yl, S-Methyl-1,3,4-oxadiazel-2-y1, 1-Me-
thyl-1,2,3-trigzol-4-y1, 1-Methyl-1,2,4-¢riazel-3-y1, 1-{2-Dimethylamino-
ethyl})-1,2,3-triazol-4-yl, 1-Methyli-tetrazol-5-yi, 1-(2-Dimethylamino-
ethyl)-tetrazel-5-y1, 1-Carboxymethyl-tetrazol-5-yl, 5-Methyl-1,3,4-thia-
diazel-2-y1, 5-Trifluormethyl-1,3,4-thiadiazol-2-y¥, 1-(2-Hydroxyethyl}-
tetrazol-5-y1, 2-Amino-1,3,4-thiadiazol-2-yi, 3-Amino-1,2,4-triazol-5-y1,
&-Methy]-5-tri flucrmethyl-1,2,4-triazol-3-y1 und 4-Amino-pyrimidin<2-yl.



5 4C- al kyl radical s. Exanples which may be nentioned are the nethoxy and
et hoxy radical. Hal'ogen within the neaning of the present in- vention is
brom ne, chlorine and fluorine. Conpletely or predom nantly
_fluorine-substi - tuted 1-4C al koxy which may be nentioned, for . :
exanpl e, arexgh 2 2-trifluoroethoxy, the 2,2, 3,3,3- pentafluo-'ropropoxy,
the perfluor SAREEMand in particular the 1,1, 2. 2 -tetraf | uBFHEPIOIT t he
trifluoromethoxy, the 2,2,2-trifluoroethoxy and the difl uoromet hoxy
~radical. 15 I f desired.conplete{y or partially fluorine-
substituted 1-2C- al kyl enedi oxy which may be nentioned for exanple, are the

et hyl enedi gy, gQCHE L1 Qo U\%del ) enﬁﬁ% aketeiy blerWbidigtd )
der e

the 1, 1-difl Uoroet hyl eh@m ké
1,1, 2, 2- tetrgwftsovb%sw Bﬁwie isg asafn(g leh»] Isshephylent {2-
part| QLH ar t Methyl hdxydem-) , nitexi}éne peliioheny1 én-O{ CiMethy Tpefitylens)] Hévhexylen-

L1 2-tri 1 ues o pfdthy fbuesien<y, parlyidh-,(13pehtyTeh! (SRR Td Aen-), Neopen-

. tylen- (2,2- Dimethy]propylen ), Butylen-, iso-Butylen-, sec.-Butylen-,
tert.-Butylen-, Propylen-, Isopropylen-, Ethylen- und (fiir -C HZu) der
Methylenrest.

Als Reste -C Hé - sind bevorzugt der Ethylen-{-CH CHZ ) und der Butylen-
(- CHZCHZCHZCH2 ) und insbesondere der Propylenrest (- CHZCHZCH2 ) zu nennen.

Als Reste 'crHZr' sind bevcrzugt der: Ethylen- der Propylen- und der
Butylenrest zu nennen. :

_A]s Reste 'cuHZu' sind bevorzugt der Methylen-, der Ethylen- und der
Propylenrest zu nennen. In einer weiteren bevorzugten Ausfihrungsform
stellt u die Zahl 0 dar, so daB der Ausdruck C H, verschwindet bzw. einen
Bindungsstrich darstellt und der Rest R6 direkt an die Gruppe Y gebunden
ist. ' '

In einer weiteren bevorzugten Ausfilhrungsform steht t fir die Zahl 0, so
daB der Ausdruck S( 0) -C HZr verschwindet bzw. elnen Bindungsstr1ch
darste11t und die Gruppe Y direkt an die Gruppe C HZm gebunden ist.

Als beispielhafte, in 4- -Stellung am Pyridinring an die Gruppe S(=0)
angebundene Reste seien genannt: Phenylthiopentyl, Phenylthicethyl,
Phenylthiopropyl, Phenylthiobutyl, 4- Methyl-phenylthipethy], 4-Methyl-
~ phenylthiopropyl, 3-Dimethylaminomethyl-phenyl-thioethyl, 3-Dimethyl-
aminomethy1-phenyl-thiopropyl,
. 3-Piperidinomethyl-phenylthioethyl,.
: - 3-Piperidinomethyl-phenylthiopropyl,
' 3-Piperidinomethyl-phenylthiobutyl,

1-Methylpyrrol-3-thicethyl,
‘ : 4,5-Dimethyloxazol-2-thiopropyl,

_3,5-Dimethy1-isoxazol-s—thioethyl,
3,5-Dimethyl-isoxazol-5-thiopropyl,



If R2 and R3 together, if desired, are com pletely or partially
fluorine-substituted 1-2C- al kyl- 25 enedi oxy or

chl orotrifl uoroet hyl enedi oxy, the substi- tuents R2 and R3 are bonded in
nei ghboring pesisssésss- preferably to positions. 5 and 6 - on kFEEieERg?
noi ety of. the benzim dazole ring. Exenplary, Rl4-substituted 1-4C- al kyl
radi cal s 30 which may be nentioned are thg 2-met hoxycarbonyl ethyl, the
2- et hoxycar bonyl et hyl, the nethoxycarbonylnethyl, t he carboxynethyl, t he

2- hydr oxyet hyl , h@ﬁ t ho et hyl, the 2-nethoxyethyl, the
dlnethylan1n6W@? ﬁggﬁﬂo q; dlnethylan1noethyl radi cal . 35

1- 4C Al kyl cartidayél -2stidopegytal whi ch besi des the carbonyl group contains
one of the a ggﬂr;@ﬂﬁg@@% 4C— al kyl radicals. An exanple which may be

mentioned is t e 2- 4C- Al k | car ponyl a radical which
besi Ides ' eH@thqﬂ %acar ,y‘m {hiazol-2-thid pmpyf ylis ! '

aMethyRimidazalaZethi@ethyi,
1-Methylimidazol-2-thioprepyl,
1-Methylimidazol-2-thiobutyl,
Imidazol-2-thioethyl,

imidazol-2-thiepropyl,

Pyrazol-3-thiopropyl,
1-{2-Dimethylaminoethyl)-pyrazol -2-thicethyl,
1.3,4-0xadiazo] -2-thioethyl,
1,3,4-Oxdiazol-2-thiopropyl,

o 1,2,3-Triazol~-4-thioethyl,
1,2,3-Triazol-4-thiopropyl,
1,2,3-Triazol-4-thiobutyl,
1-Nethyl-1,2,3-triazol-4-thicethyl,
1-Methyl-1,2,3-triazol-4-thiopropyl,
1,2,4-Triczol-3-thicathyl,
1,2,4-Triazel-3-thiopropyl,
3-Amine-1,2,4-triazol-5-thicethyl,
3-Amino-1,2,4-triazol-5-thispropyl,

§-Methyl-5-triflucrmethyl-1,2,4-triazel-3- thﬁ@ethyi
- §-Methyl-5-trifluormethyl-1,2,4-triazel-3-thiopropyl,
i-Methyl-1,2,4-triazol-3-thicethyl,

1-Methyl-1,2,4-triazel-3- thinprﬁ@yﬂ,
‘1-Methyl-1,2,4-triazol-3- thi@bwtyﬂ,
Tetrazol-5-thicethyl,
Tetrazol-5-thiopropyl,
Tetrazol-5-thisbutyl,
1-Methyl-tetrazol-5-thicethyl,
1-Methyl-tetrazol-5-thiopropyl,
1-Methy!-tetrazel-5-thiobutyl,
1-{2-Dimethylamincethy?)-tetrazel-5- thi@@thyl
1-{2-Dimethylaminoethyl)-tetrazol-5-thiopropyl,
1-(2-Hydroxyathyl}-tetrazol-5-thioethyl,




t he carbony
radi cal or

acryl oyl ‘radi cal. Hal o-1-4C-al kyl carbonyl is a radical
| group contains a hal o-substituted 1-4C al kyl
gﬂﬁgﬁﬁﬁge mentioned is the [err]-chlorobutyryl

| carbonyl is a radical which besides th

-N(R15) R16-sub- 10 stituted 1-4C al kyl [

whi ch may be nentioned is the 3:dinmethyl and ropropi onyl

t he carbony
exanpl e whi
N( R15) R16- 1
contains an

D -1-4C-al k
contains a
an am no 15
are identic

| group contains a 2-4C-al kenyl radical,

for exanple a propenyl

a butenyl radical. An exanple which may be nentioned is the

which 5 besi des
radi cal-. An
radi cal .

BCHEPSORBT group
An exanpl e

radical

yl car banoyl is a radical which besides the car bonyl group

di-{ é_ﬂ@.@g?gm{qutetpﬁoqaﬁtﬁ% propyie di -1-4C al kylam no radical is

23 ThfR

1,3,4-Thiadiazol-2-thiopropyl,

~ 5-Methy1-1,3,4-thiadiazol-2-thioethyl,

5-Methyl-1,3,4-thiadiazol-2-thiopropyl,
5-Methyl-1,3,4-thiadiazol-2-thiobutyl,
5-Trifluormethyl-1,3,4-thiadiazol-2-thioethyl,
5-Trifluormethyl-1,3,4-thiadiazol-2-thiopropyl,
1,2,3-Thiadiazol-4-thioethyl,
1,2,3-Thiadiazol-4-thiopropyl,
1-Carboxymethyl-tetrazol-5-thioethyl,
1-Carboxymethyl-tetrazol-5-thiopropyl,
2-Pyridyl-thioethyl,

2-Pyridyl-thiopropyl,

2-Pyridyl-thiobutyl,

4-Pyridyl-thioethyl,

4-Pyridyl-thiopropyl,

4-Pyridyl-thiobutyl,

2-Pyrimidin-thioethyl,

2-Pyrimidin-thiopropyl,

2-Pyrimidin-thiobutyl,
4-Amino-pyrimidin-2-thioethyl,

" 4-Amino-pyrimidin-2-thiopropyl,

2-Benzimidazol-thioethyl,

_ 2-Benzimidazol-thiopropyl,

4-Methyl-thiazol-5-ethylthiopropyl,
2-Guanidino-thiazol-4-methylthiopropyt,
Furyl-2-methylthiopropyl,
5-Dimethy1amjnomethy1;furyl-2—methy1thiopropy],
Imidazopyridin-2-thiopropyl,
Benzoxazol-2-thiopropyl,
Benzthiazol-2-thiopropyl,
4-Methylphenyl-methylthiopropyl,
Dimethylcarbamoyl-thiopropyl,
D1methy1th10carbamoy1 thiopropyl,

N- Methy1 N'-cyanamidino thiopropyl,

i, S stituted By two 1-4C al kyl’
pa e?r}r’l‘t"’?t?%ﬁ\ the abovemen-

radi cal s whi ch



ti oned 1-4C-al kyl radicals. Exanples which nmay be nen- tioned are the
di met hyl ami no, the diethylam no and the diisopropyl ani no radical . _

@ - 1- 4C al kyl car banmoyl ra- 20 di cal s which may be.nentioned are, for
exanpl e, thewdiesssshy| car banoyl and the dlethylcarbannyl I achoTAlees

1-4C Al kyl sul fonyl is a radical which besides the sulfonyl group
(-Sg.err]-) contains one of the abovenen-, h%gned 1-4C-al kyl radicals. An
exanple whi ch nmay be 25 menti oned is the

di - 1-4C- al kyl carbanoyl radical-s are carbanoyl radicals (-CONHerr]) which
are substltL%SthMe or two 1-4C-al kyl radicals which are identical to or
di fferent frgpghddyp venentloned 1-4C-al kyl ra- 30 di cal s. Exanpl es

and the i ek W@i"{hﬁﬁ%reﬁ&#ﬁ?g@ﬁ' Wono. or 8- 1- 4G al kyl ¢ ocar banoyl
radi cal s are-ﬁmmmmmwwetmw@emmNH[err]) whi ch are substi -
- Furyl-2-nethyithicethyl,
§-Dimathylaminomethyl-furyl-2-methylthioethyl,
ImﬁdazmyymidmwﬁZethiﬂethyﬂ,
Benzoxazol-2-thicethyl,
Benzthiazel-2-thicethyl,
4-Mathylphenyl-methylthioethyl,
Dimethylcarbamoyl-thioethyl,
Dimethylthiocarbamoyl-thioethyl,
N-Methyl-N’ -cyanamidino-thicethyl,
d-Methyl-thiazol-5-ethylthiobutyl,
2-Guanidino-thiazel- ﬂnmathy1thi@bmtyﬂﬂ
Furyl-2-methylthiobutyl, '
8- @imethy?amim@methyl furyl- Zemmthyﬁthi@bﬁtym,
Imidazopyridin-2-thiobutyl,
Benzoxazol-2-thiobutyl,
Benzthiazol-2-thiobutyl,
§-Methylphenyl-methylthiobutyl,
Dimethylcarbamoyl-thisbutyl,
Dimethylthiccarbamoyt-thicbutyl,
K-Methyl-N'-cyanamidinoc-thicbutyl,
§-Methyl-thiazol-5-thicethyl,
4-Methyl-thiazel-5-thiopropyl,
4-Methyl-thiazol-5-thicbutyl,
1-Methoxycarbonyimethyltetrazol-5-thiosthyl,
1-MethoxycarbonyImethyltetrazo] -5-thiopropyl,
1 -Methoxycarbonyimethyltetrazol-5- thtobmty?
Thienyl-2-methylthioethyl,
Thienyl-2-methylthiopropyl,
Thienyl-2-methylthiobutyl,
Thienyl-2-ethyl-thisethyl,
Thienyl-2-ethyl-thiopropyl,
Thienyl-2-ethyl-thicbutyl,

t hyl sul fonyl radical. Mno- or .



35 tuted, by one or two 1-4C-al kyl radicals which are iden- tical to or
different fromthe abovenentioned 1-4C al kyl radicals. Exanples which may
be nentioned are the nethylthiocarbanoyl, the isopropylthiocarbanoyl and

t he di net hyl t hi ocar banoyl radi cal. -6- An N-1-4C- al kyl -N -cyanoam di no
radi cal which may be nmentioned as an exanple is in particular the N

. methyl -N -cyWR®5#484 no radical [-C (=NCN)-NH-CH err]]. A  PCI/EP95/02237

1- N-1- 4C al kyl ami no- 2-ni troet hyl ene radical 5 which may be nentioned as

an exanple is in particular the 1-N nethyl g no-2-nitroethyl ene radical
[-C(NHCH err])=CHNO err]] B@mﬂmyrmCMS-%qu]War]miwmmf%:

o 2o A PRI o oy 1 10
5-Chlorthienyl- 2-methy1thwopropyl,
5-Chlorthienyl-2-methylthiobutyl,
4-PyridyIméthylthioethyl,

, 4-Pyridyimethylthiopropyl,
4-Pyridyimethylthiobutyl,
2-Pyridyimethylthicethyl,
2-PyridyImethylthiopropyl,
2-Pyridylmethylthiobutyl,
2-Pyridinylethylthioethyl,
2-Pyridinylethylthiopropyl,
2-Pyridinylethylthiobutyl,
3-Dimethy1aminomethy1-pheny1methy1thioethy];;'
3-Dimethylaminomethyl-phenylmethylthiopropyl,
3-Dimethylaminomethyl- pheny1methy1thiobuty1
2-Benzimidazolmethyl-thiopropyl,
2-Benzimidazoimethyl-thiobutyl,
5-Nitroimidazol-1-ethylthioethyl,
5-Nitroimidazol-1-ethylthiopropyl,
5-Nitroimidazol-1-ethylthiobutyl, _
z-Methyl-S-nitroimida201-l-ethylthioethyl,
2-Methyl-5-nitroimidazol-1-ethylthiopropyl,
2-Methy1-5-nitroimidazol-1-ethylthiobutyl,
5-Nitroimidazol-1-propylthioethyl,
5-Nitroimidazol-1-propylthiopropyl,
5-Nitroimidazol-1- propylthiobutyI

. 2-Methyl-5-nitroimidazol-1- propylth1oethy1,
2-Methyl-5- nitroimidazol-1- propylth1opropy1,
2-Methy1-5-nitroimidazol-1-propylthiobutyl,

Als éa]ze kommen fir Verbindungen der Formel I, in”dengn n die Zahl 0 be-
deutet, alle Siureadditionssa]ze in Betracht. Besonders erwdhnt seien die
pharmakologisch vertréglichen Salze der in der Galenik iblicherweise ver-

. wendeten anorganischen und organischen Siuren. Pharmakologisch uhvertrﬁg]i-
che Salze, die beispielsweise bei der Herstellung der erfindungsgemiBen
Verbindungen im industriellen MaBstab als Verfahrensprodukte zunichst an-

&



¢yanoanidino radical are in particular those radicals in which Y has the
meaning NE and u is the nunber 0. In this connection, as the radical
-Y-Clerr]Herr]-R6 particular nention nmay be nade of the radicals

- NH C(=NCN) @HHPEH] , 15 -NH- C(NHCH[ err]) =CHNCferr] andPCREFISQ2C

NH-CH err] C=CH. The group Cerr]H-err] is preferably bound to a carbon atom
of the cyclic systemor bicyclic system R6_cgp- cerned, so that radicals R6
(if R6 is a cyclic systemor blcycllc syste whi ch nay be . nmentioned as

20 exanpl es a th di 3-

2 i el 5. ) Faiganen, Swsian drshyen Fichaan, Bpdamnts Eev‘r"éaﬁmé hAraako -

5-i soxazol yl, g’&shﬂmlmﬂmagﬂich&fﬁa]z@tﬁbeamuyd’t Bis soldhe aighen swpyamﬁmythe
4- [yl

g Pyrazony’. N wags édv&@&éﬁé@é( faﬂﬂeaaaﬁ%&%s%%zﬁu sihﬁe%oﬁe“gxi spidiskeise

1 3, 4-thi adi azllzsiure, Broeassinskatistucs| Chasphorsiurs, IpRIeraTerse| Schwgfelsiu-
1,2, 5- thiadi agql Edsiysiubep Titkonetsiird; Oxallicodsiurd; Benzodsiure; 2-{4-Hydroxy-

benzoyl) -benzoesiure, Buttersdure, Sulfesalicylsdure, Maleinsdure, Laurin-
siure, Apfelsiure, Fumarsiure, Bernsteinsdure, Oxalsdure, Heﬁnsémre, Embon -
siure, Stearinsiyre, Toluclsulfonsdure, Methansulfonsdure oder 3-Hydroxy-2-
naphtoesiure, wobei die Siuren bei der Salzherstellung - je machdem, ob es
sich um eine sin- oder mehrbasige Siure handelt und je nachdem, welches
Salz gewiinscht wird - im Squimolarem oder einem davon abweichenden Mengen-
verhiltnis eingesetzt werden.

Fir Yerbindungen der Formel I, in demen n die Zahl 1 bedeutet und/oder fir
Verbindungen mit Carboxyrsst kommen als Salze auch Salze mit Basen in Be-

- tracht. Als Beispiele flr basische Saize sefen Lithium-, Natrium-, Kalium-,
Calcium-, Aluminium-, Megnesium-, Titan-, Ammonium-, Meglumin- oder Guant-
diniunsalze erwihnt, wobei auch hier bei der Saizherstellung die Basen im
iguimolaren oder einem davon abweichenden Memgenverhdltnis eingesetzt
werden.

Eine Ausgestaltung der Erfindung sind Verbindungen der Formel E; in denen X
die Bedeutung CH hat.

Eine weiters Ausgestaltung der Erfindung sﬁmd.verbﬁmdungem der Formel I, in
denen X die Bedeutung N hat.

Eine weitsre Ausgestaltung der Erfindung sind Verbindungen der Formel I, in
denen t die Zahl 1 bedeutet.

Eine waitere Ausgas;aﬂtumg der Erfindung sind Yerbindungen der Formel I, in
denen u eine Zahﬂ.van 1 bis 7 bedeutest.

Eine weitere Ausgestaltung der Erfindung sind Werbimdmngan'der Formel I, in
denen Y die Bedsutung O {Sauerstoff) hat.



Cidyl, 4-pyridyl, 2-pyrimdinyl, 1,3,4-triazin-2-yl, 30 2- benzi m dazol yl ,
2-im dazopyridyl, 2-benzothimzolyl and 2-benzoxazolyl. 1-4C- ALkoxycar bonyl
is a radical which besides the carbonyl group contains one of the
abovenenti oned 1-4C-al koxy radicals. Exanples which may be ‘menti oned 35
are the netQﬁé§§a%%onyl and the et hoxycarbonyl radical. The substitutents
R8 and R9 ca nded into the cyclic systems or bicycli PCTFPIUMRIIRG at
any con- ceivable position. Exenplary, R8- and R9-substituted radicals R6
whi ch may be nentioned are: 4-nethylphenyl13 - - 7

3-di net hyl ani nonet hyl phenyl , 3-pi peri-di nonet hyl phenyl ,

3- car boxynet I
1- met hyl pyr régﬁ %?Mef%gg“n;g%% gé?a@Pfﬁlg ﬁ s?nmgmt\ﬂun%eﬁ WYe¥' Formel 1, in
denen X dle Bedeutung CH hat, Y die Bedeutung $ hat, t die Zahl 0 bedeutet
- und u eine Zah1 von 1 bis 7 bedeutet.

Eine weitere Ausgestaltdﬁg der Erfindung'ﬁind Verbindungen der Formel I, in
‘denen X die Bedeutung CH hat, Y die Bedeutung S hat, t die Zahl 0 bedeutet,
u die Zahl 0 bedeutet und R4 durch R14 substituiertes 1-4C-ATkyl,
1-4C-Alkylcarbonyl, 2- 4C-A1keny1carbony1 Halogen-1-4C- a]ky]carbony]
N{R15)R16-1-4C- a1ky1carbony1 Di-1- 4C a]ky1carbamoy1 oder 1-4C-Alky1-
sulfonyl bedeutet.

Eine weitere Ausgestaltung der Erfindung sind Verb1ndungen der Formel I, in
denen Y die Bedeutung S hat, t die Zahl 0 bedeutet, u die Zahl 0 bedeutet
und R6 einen Mono- oder Di-1-4C- a1ky1carbamoy1 oder -thiocarbamoyirest,
einen N-1-4C-Alkyl-N’-cyan-amidinorest, einen 1-N-1-4C-Alkylamino-2-nitro-
ethylrest, einen N-2-Propinyl-N’-cyan-amidinorest, eineh'AminosU]Fo-
nyl-amidinorest, oder einen durch R8 und R9 substituierten Cyclus bedeutet,

" der ausgewihlt ist aus der Gruppe bestehend aus Thiadiazol-1-oxid, Triazin,
Pyridon, Imidazopyridin, Benzthiazol und Benzoxazol.

Eine weitere Ausgestaltung der'Erfindung sind Verbindungen der Formel I, in
denen Y NH oder N-1-4C-Alkyl bedeutet, t die Zahl 0 bedeutet und RS
1-4C-Alkoxy bedeutet.

Hervorzuhebende Verbindungen der Formel I sind solche, in denen -

X CH oder N bedeutet,

Y S, 50, 0 oder N-1-4C-Alkyl bedeutet,

R1' Wasserstoff, 1-4C-Alkoxy oder Halogen bedeutet, -

R2 MWasserstoff, 1-4C-Alkyl, 1-4C-Alkoxy oder Halogen bedeutet,

R3 Wasserstoff bedeutet,

R4 Wasserstoff durch R14 substituiertes 1-4C-Alkyl,
N(R15)R16-1-4C-alkylcarbonyl oder 1-4C- -Alkylsulfonyl bedeutet,

RS Wasserstoff, 1-4C-Alkyl oder 1-4C-Alkoxy bedeutet, -

R6 einen Mono- oder Di-1-4C-alkylthiocarbamoylirest, einen

" N-1-4C-Alkyl-N’-cyan-amidinorest, einen 1-N-1-4C-Alkylamino-2-nitro-

ethylenrest, einen N-2-Propinyl-N'-cyan-amidinorest, oder einen durch

-



37 5-dinet hylisoxazol -4-yl, 4, 5-dinethylthiazol-2-yl, 5

4- met hyl - 5- car boxynet hyl t hi azol - 2-yl, 1-nethyli m dazol - 2-yl,

1. net hyl pyrazol - 3-yl, 1-(2-dinethylam noethyl) - pyrazol-3-yl,

5-nmet hyl -1, 3vm@w§3€¢n20| 2-yl, 1-nmethyl- |,2,3-triazol -4-yl pCrEPIS/IN23I7
1-nethyl-1,2,4-triazol -3-yl, 1- (2- dinethylaninoethyl) -1,2,3

-triazol - 4- yI 1-met hyl tetra- 10 zol - 1- (2- dlnethylan1noethyl)
tetrazol -5-yl, 1- carboxynethyltetrazol - 5 y} “5- nethyl 1, 3, 4-thiadiazol -

2-yl,- 5- trlfluoronethyl-l 3, 4-thiadiazol - droxyet h
tetrazol -5-yl 288 pich RS 1stibs 1 b erken fs) @dé"’ fﬁci'@(i us be%eutety deryau)sgawshh

3-am no-1, 2, 4-t r { A7 Qks Gev |arugm#§heﬁ- aus Bémmp-m&&m, Thiophen, Oxazol,
dnz

o TH ot ey by A Hﬁpﬁ'ia]%? &hw{%s'@ﬁﬁnﬁa%ﬁé@%
branched radi cal I@trﬂﬂprM@ﬂmﬂ% gdigzeird rax! Qn@ﬁ@a@@ih yﬁ‘@aﬂyﬁé’ﬁ@ﬂidma |

i soheptyl ene (2- Tmihw,l Pﬁmbﬁﬁ@hnzmmzlwnqmmmmmneeﬁz&m&m und
met hyl pentyl ene) ., neohexyl ene (2,2 -dimethyl butyl ene), pentylene
i sopent yl ene ( 3- AR ylene

R7 Hasserstoff cder 1-AC-Alky! bedeutet,

R8 Wasserstoff, 1-4C-Alkyl, Hydrexy, Ritre, Guanidine, Earb@xy,
1-4C-Alkoxycarbony] oder durch R10 substituiertes 1-4C-Alky) bedeutet,
R8 Wasserstoff, 1-4C-Alkyl, Hydroxy, 1-4C-Alkoxy oder Fluor bedsutet,
R10 Hydroxy, 1-4C-Alkexy, Carboxy, 1-4C-Alkexycarbony] oder -N{R11}R12
bedeutet, wobail
R11 1-4C-Alky! oder -CO-R13 und
R12 1-4C-Alky] bedeutet, oder wobef
Ril und R12 zusammen und unter EinschiuB des Stickstuffet@ms, an das beide
gebunden sind, eimen Piperidino- oder Morpholinorest darstellen,
R13 1-4C-Atkyil bedeutet, '
R14 Hydroxy, 1-4C-Alkexycarbonyl @der aN(RES)RﬂG bedeutet, wobel
R15 1-4C-Alkyl und :
R16 1-40-Alky) bedeutet, oder wobei .
/15 und R16 zusammen und unter EinschluB des Stickstoffatoms, an das beide
gebunden sind, einen Piperidino- cder Morphol inorest darsteﬂ?@n,
eine Zahl von 2 bis 4 bedeutet,
die Zahl 0 oder 1 bedeutet,
die Zahl 0 bedeutet,
dis Zahl O oder 2 bedeutat,
eine Zahl von 2 bis 4 bedeutet,
- die Zahl 0 oder ] bedeutet und
eine Zahl von 0 bis 3 bedeutet
und ihre Salze, | : :
wobei solche Verbindungen der Farm@l I ausgeschlossen sind, in denen ¥ S
bedeutet und gleichzeitig X CH bedeutet, ¢ die Zahl 0 bedeutet, u die Zahl
0 bedeutet, R4 Wasserstoff bedeutet und R6 sinen durch R8 und R9 substitu-
ferten Cyclus oder Bicyclus bedeutet, der ausgewihlt ist aus der Gruppe be-
stehend aus Benzel, Furam, Thiophen, Oxazol, Isexazol, Thiszol, Thiazelim,
lsothiazol, Imidazel, Pyrazel, Triazol, Tetrazol, Thiadiazol, Oxadiazol,

= & 3 £ 9 3 g



neopentyl ene (2,2 -dinethyl propyl ene), butyl ene, isobutylene, sec-butyl ene,
tert-butyl ene, propylene, isopropylene, ethylene and (for -Cerr]Herr])

t he met hyl ene 25 radical. Radicals -(Jerr]H err] which may preferably be
men- tioned are the ethylene (-CHerr]CHerr]-) and the butyl ene

(- CH err] CHiwg $ddskdqcrr1 CH err] -) ‘and in particular the pro radi cal
(-CH err]CH err]CH err]-) 30 Radi cal s 41ew]ﬂeﬁ% eH may

. preferably be nen- tioned are the ethyl ene, the propyl ene and the butyl ene
radical. Radicals -C[err]H err]- which maylSpreferably be men- tioned are

t he -net hyl ene, the ethylene and the 35 propyl ene radical. In a further
preferred eppeitinpPyrimdis danBelnumfiﬁﬁuﬁ @il ol vidiReHAh M3 dTcRe VeFh b

di sappear s gi, 'dzr%ragglxng.sg 601531 3 Folen® .. 41 KF5h S Lo

t he group Y
zeitig t die Zahl und R5 Wasserstoff oder 1-4C-Alkyl bedeutet.

Besonders hervorzuhebende Verbindungen der Forme] I sind 50]che, in denen

X CH oder N bedeutet, ' :

Y S oder SO bedeutet,

R1 Wasserstoff, 1-4C-Alkoxy oder Fluor bedeutet

R2 Wasserstoff, 1-4C-Alkyl oder Fluor bedeutet,

R3 Wasserstoff bedeutet, :

R4 Wasserstoff, durch R14 substituiertes 1-4C- Alkyl oder 1-4C-Alkyl-
sulfonyl bedeutet, '

R5 Wasserstoff oder 1-4C-Alkyl bedeutet,

R6 einen Di-1-4C-alkylthiocarbamoylrest, einen -
N-1-4C-Alkyl-N’-cyan-amidinorest oder einen durch R8 und R9
substituierten Cyclus bedeutet, der ausgewdhlt ist aus der Gruppe
bestehend aus Benzol, Furan, Thiophen, Thiazol, Imidazol, Triazol,
Tetrazol, Thiadiazol, Pyridin, Pyrimidin und Triazin,

R7 Wasserstoff oder 1-4C-Alkyl bedeutet, _

R8 Wasserstoff, 1-4C-Alkyl, Hydroxy, Nitro, Guanidino, Carboxy, .
1-4C- A]koxycarbonyl oder durch R10 substituiertes 1- -4C-ATkyl bedeutet

R9 Wasserstoff, 1-4C- Alky] Hydroxy. .oder Fluor bedeutet,

R10 Hydroxy, 1- 4C-Alkoxycarbony1 oder -N(RI1)R12 bedeutet, wobei

R11 1-4C-Alkyl und

R12 1-4C-Alkyl bedeutet, oder wobei

R11 und R12 zusammen und unter EinschluB des Stickstoffatoms, an das beide

- gebunden sind, einen Piperidino- oder Morpholinorest darstellen,

R14 1-4C-Alkoxycarbonyl oder -N(R15)R16 bedeutet, wobei

R15 1-4C-Aikyl und

R16 1-4C-Alkyl bedeutet, oder wobei - :

R15 und R16 zusammen und unter EinschluB des Stickstoffatums, an das beide

gebunden sind, einen Piperidino- oder Morpholinorest darstellen,

eine Zahl von 2 bis 4 bedeutet, |

die Zahl 0 bedeutet,

die Zahl 0 bedeutet, -

die Zahl 0 bedeutet und

Lol - T I |



ﬁunber 0, so that the termS(=O[err]-Cerr]Herr] disappears [sic] or is a

bondi ng dash and the group Y is bonded.directly to the group Cferr]Herr].

Exenpl ary radicals bonded in the 4-position on 5 - the pyridine ring to the

group S(=0O) [ @ qmi;@@gch may be nen- tioned are: phenylthlopepcmgmﬁng7

phenyl t hi oet hyl, phenyl - thiopropyl,  phenylthiobutyl,

4- met hyl phenyl t hi oet hyl , 4- nethylphenylthlopropyl

3-di met hyl ani nonet hyl phenyl - thi oethyl, 3. 16 =

- di et hyl am nonet hyl phenyl t hi opr opyl , 10

3- pi peri di nongt h)élm@gm vbn @ehiry B, be’demfgaer i'di nonet hyl phenyl t hi opr opyl ,

3 plperldlno @Qﬁh ggf thlobutyl 1-nethy|pyrro| 3- thioethyl

dlnethyloy - , 15 dlnethgllsoxaz h|oe§q¥l

wobei! solche Wer %mdumgem der F@vmel I ausgeschlcssen s md ﬁn denen
bedeutet und glefchzeitig X CH bedsutet, u die Zahl 0 bedeutet, R4 Wasser-
stoff bedeatet und RS einen durch R8 und RS substituierten Cyclus bedeutet,
der ausgewdhit ist aus der Gruppe bestehend aus Bemzel, Furan, Thiophen,

Thiazol, Imidazel, Triazol, Tetrazel, Thiadiazol, Pyridﬁm und Pyrimidin.

Bevorzugte Verbindungen der Formel I sind soiche, in denan

X CH oder N bedeutet,

Y § oder S@z bedeutet,

Rl Wasserstoff, 1-4C-Alkoxy oder Fluor bedeutet,

R?2 Yasserstoff oder Fluor bedeutet

R3 Wasserstoff bedeutet,

Ré Uasserstoff bedeutet,

RS 1-&4C-Alkyl bedeutet,

'®6 eimen Di-1-4C-alkylithiccarbamoyirest oder eimen durch RS und RS
substituierten Cyclus bedeutet, der ausgewihlt ist aus der Gruppe
bestahend aus Benzol, Furan, Thiophen, Thiazel, Imidazol, Triazel,

Tetrazol, Thiadiazol, Pyridin und Pyrimidin,

R7 Wasserstoff bedeutet,

R8 Yasserstoff, Kitre, l- AGeA]k@xycarhomyW oder dmrch Ri@ substﬁtuiert@s
1-2C-Alkyl bedsutet, :

RO Wasserstoff oder 1-4C-Alkyl bedeutet,

R10 1-4C-Alkoxycarbonyl oder eN(REI)RIZ bedeutet, wobel

R11 1-4C-Alkyl und

R12 1-4C-Alkyl bedeutet, mder wobed

1 und R12 zusammen und unter EinschiuB des Stﬁckst@ffat@ms, an das belde

gebunden sind, einen Piperidine- @der M@rphalﬁﬁcrest darste?ﬂen,
die Zahl 2 oder 3 bedeutet, -
die Zahl O bedeutet,
die 7ahl O bedeutet,
die Zahl 0 bedeutet und
gine Zah] von 1 bis 3 bedeutet
und thre Salze. '

=
[
==

s o B 3 8



3 ,5 dinethylisoxazol e-5-thi opropyl,

t hi opropyl thiazol e-2-thiobutyl, 20

4- et hyl -

1- met hyl i m dazol e- 2-t hi oet hyl ,
1-met hyl i m dggQkgyses t hi obutyl, i m dazol e-2-thi oethyl 25
i m dazol e- 2-t hi opropyl, pyrazol e-3-thiopropyl,  1-(2- dineth

5- carboxynethylthlazole 2- t-hi opr opyl ,

pyrazol e- 2-t hi oet hyl , 1 3, 4-oxadi azol e- ZF;hloethyI

1, 3, 4- oxdi azol e- 2- thlopropyl [SIC] 30
3-triazol e-4-thiopro

1- met hyl -

“triazol e-4- t hi obutyl,

t hi azol e- 2-t hi oet hyl

t hi azole 2

1- nethyllnldazole 2-t hi opr opyl ,

2, 3-triazol e-4-thioet hyl,

YRRy | )

1, 2,

1, §1n;.ﬂqqga§£;ﬁ§uug.g¢r devpreugten Verbindungen sind solche, in denen X die

Bedeutung CH hat.

Eine weiter§ Ausgestaltung der bevor:ugteh Verbindungeé
denen X die Bedeutung N hat.

Eine weitere Ausgestaltung der bevorzugten Verbindungeh
denen Y die Bedeutung S hat.

Eine weitere Ausgestaltung der bevorzugten Vefbindungeh'

denen Rl und RZ Wasserstoff bedeuten.

Eine weitere Ausgestaltung der bevorzugfen VerbindUngen
denen u die Zahl 1 bedeutet.

Eine weitere Ausgestaltung der bevorzugten Verbindudgen
denen u die Zahl 2 bedeutet.

Eine weitere Ausgestaltung der beVorzugten Verbihdungen

- denen m die Zahl 2 bedeutet.

Eine weitefe Ausgestaltung der bevorzugten Verbindungen
denen m-die Zahl 3 bedeutet.

Besonders bevorzugte Verbindungen der Formel I sind sojche, in denen

X CH oder N bedeutet,

Y S bedeutet,

Rl ‘Wasserstoff bedeutet,
R2 MWasserstoff bedeutet,
R3 MWasserstoff bedeutet,
R4 Wasserstoff bedeutet,
RS 1-4C-Alkyl bedeutet,

R6 einen durch R8 und R9 substituierten Cyclus bedeutet, der ausgewihlt

sind

sind

sind

sind

sind

sind

sind

solche,

soTche,

solche,

solche,

solche,

so1che,

solche,

in

in

in

in

in

in

in

ist aus der Gruppe bestehend aus Benzol, Furan, Thiophen, Thiazol,
Imidazol, Triazol, Tetrazol, Thiadiazol, Pyridin und Pyrimidin,

R7 WMasserstoff bedeutet,



1% net hyl - 1,

riazole-4-thiopropyl, 35 1,2,4-triazol e-3-thioethyl,

2, 3-t
1,2,4-triazol e-3-thiopropyl, 3-amno-1,2,4-triazole-5-thioethyl, 3
4-tri

-am no-1, 2,

i azol e-5-thiopropyl, 4 -nmethyl-5-trifluoronethyl-1, 2,
9

4-triazol e- 3'@@%@!' ) . i PCT/EPOS01237
4-met hyl -5-trifluoronethyl-1,2,4-triazole-3-thiopropyl, 1-nmethyl-1, 2
,4-triazole-3-thioethyl, 1-methyl-1, 2,4-trjgzol e- 3 thlopropyl

1-methyl -1, 2,4-triazole-3-thiobutyl, 5 tetrazole- 5 -thioethyl, tetrazole

-5- thi opropyﬂg ﬁﬁ%%%ﬁ-e%;thi obutyl 1 -nethyltetrazole -5- thi oet hyl ,

R9

s & B S 38

Wasserstoff oder 1-4C-Alky! bedeutet,
die Zahl 2 oder 3 bedeutet,

die Zahl © bedeutet,

die Zahl 0 bedeutet,

die Zahl 0 bedeutet und

eine Zahl ven 1 bis 3 bedeutet

und ikre Salze.

Ganz besonders bevnfzugte Verbindungen der Formel I sind soiche, in denen

X

Y
RI
R2
R3
Ré
RS
R&
R7
R8
R9

=2 & 9 3 8

CH oder N bedeutet,

§ bedeutet,

Yasserstoff bedeutet,

Hassersteff bedeutet,

Yasserstoff bedeutet,

Wasserstoff bedeutet,

1-4C-ATkyl bedeutet,

durch R8 und R9 substituiertes Emidazoﬂ bedeutet,
Hasserstoff bedeutet,

iitro bedeutet,

Wasserstoff oder 1-4C-Alkyl bedeutet,
die Zahl 2 oder 3 bedeutet,

die Zahl 0 bedeutet,

die Zahl 0 bedeutet,

die Zahl 0 bedeutet und

eine Zahl von 1 bis 3 bedeutet

und fhre Salze.

Beispielhafte erfﬁndumgsgemﬁ@e Yerbindungen sind in den fblgendem Tabellen
aufgefihrt:



1 -nmethyltetrazole- 5 -thiopropyl,
(2-di et hyl am noet hyl) tetrazol e-5-thi oet hyl,
tetrazol e- 5-t hi opropyl,

1- ( 2- hydr oxyet hyl) tetrazole 5-t hi opropyl ,
-t hi adi azol e_ 2-t hi oet hyl

10

5-nmet hyl -1, 3, WPBRIMI azol e- 2-t hi oet hyl ,

5- et hyl -

1
4-
1
1-

3
t

2
c

20

, 4-t hi adi azol e- 2-t hi oet hyl ,

hi adi azol i
, 3- thiadig%%%ﬁizE

p=0, q=0, R6 = Dimethylcarbamoyl und den fo]genden weiteren Substi-

propyl,

e- -thlopropyl
arboxynet hyl tetrazol e- 5- thlopropyl
. Verbindungen der Formel I (srehe beigefiigtes Formelblatt I) mit n = 0,

1, 3, 4-t hi adi azol e- 2- thlopropyl
t hi adi azol e- 2-t hi obut yl

1-nmet hyl tetrazol e-5-t hi obutyl,

5- et hyl
5-trifl uorgrrmh'yl-
5-trifiluoromethyl
1,2, 3-thiadi azol e-4-thi oet hyl,

1-

1 -

(2 -di methyl am noet hyl)
1- (2-hydroxyethyl) tetrazol e-5- thloethyl

15 1,3,4
, 1,3, 4- thladlazole 2-t hi opr opyl ,

-1, 3,4
-1, 3,

PCT/EP95/02237

1- carboxynet hyl tetrazol e-5-t hi oet hyl ,

2- pyridyl thioethyl,

tuentenbedeutungen:

X Y R1 R2 R3 R4 RS R7 m r t u
CH § H H H H CH3 H 2 - 0 0
CH § OCH; H H H CHy H 2 - 0
CH S F H H H CH3 H 2 -0 0
CH S F F H H' CH3 H 2 - ] 0
CH S H - H H H CH3 H 3 - 0 0
CH § OCH3 H H H CH3 H 3 - 0 0
CH S F H H H CHy H 3 - 0 0
CH S F F H H CHy H 3 - 0 0
N S H H H H CHy H 2 - 0 o
N S OCH3 H H H ,CH3 . H 2 - 0 0
N S F H H H CHy H 2 - 0 0
N S F F H H CH, H- 2 -0 0
N S H H H H - CH3 H 3 - VR
N S OCH, H H H CHy H 3 - g 0
N S F H H H CHy H 3 - 0 0
N S F F H H CHy  H 3 - 0 0
CH SO2 H H H H CHy ' H 2 - 0 0
CH S0, OCH, H H H CHy H 2 - 0 0
CH S0, F H H H CHy H 2 - 0 0
CH S0, F F H H CH, H 2 - 0 0
CH *SOZ H H H H CH3 H 3 - 0 0
CH _SO2 OCH3 H H H CH3 H 3 - 0 0
CH SO2 F H H H CHy H 3 - 0 0
CH 50, F F H H CH3_ H 3 - ] ]

25



2:pyridyl thiopropyl, 2-pyridylthiobutyl, 4-pyridylthioethyl, 30 4
pyridylthiopropyl, 4-pyridylthiobutyl, 2-pyrinmndinethioethyl, 2
-pyrimdi nethi opropyl, 2 -pyrimdinethiobutyl, 35 4-
aninopyrinidimmm@mﬂi@oethyl 4 an1nopyr|n1d|ne 2- thlopropthmwﬁyw
- benzi m dazol et hi oet hyl , ben2|n1dazoleth|opropyl 4

- et hyl t hi azol e- 5- et hyl t hi opropyl , - 10-365
2-guanidinothiazole-4-nethylthioﬁropyl,

X v Rl R2 R3 R4 RS R = r t i
M 30, H. H # # City H o2 - 6 0
i S@Z OCH., H H H CHs H 2 - e 0
M SO, F H H H: €M3 H 2 - 0 0
M S@Z F F H H £H3 H 2 - 0 0
NSO, H H H H  CHy H 3 - ¢ 0o
¥ S0, Oy H H W CHy W 3 - ¢ o
B 50, F H H H®H CHq #H 3 - 0. 0
NS0, F F H H  Chy H 3 - 0 ¢

Yerbindungen der Formel I {siehe beigeflgtes Formelblatt 1) mit n = O,
pe=d, gq=0, RE = Dim@thylthiecarbam@ym und den folgenden weiteren
Substituentenbedeutungen:

X ¥ Rl R2 R3I R4 RSB

2
8
-
(5
e

ch § # H H H CHy H 2 - 08 0 '
CH S oH, W H H CH ® 2 - 0 0
s F H W W CHy H 2 - 0 0
s F F H K ey W 2z - 0
CH S M B B W i, W 3 - 0 0
Ch S oH, H KB H CH H 3 - 0 O
tH § F H W H CHg H 3 - o 0
tH § F F H W iy W 3 - 0 o0
S H H H H iy H 2 - 0 0
M S oH, H H K 4 H 2 - 0 0
B S F H B W CH W2 - ¢ O
S F F H H Chy H 2z - 0 0
¥ S H # W W o, W 3 - 0 0



furyI-2-netHyIthiopropyI,

I m dazopyri di ne- 2-t hi opropyl,

benzot hi azol e- 2-t hi opropyl,
di met hyl car barmoyl t hi opr opyl ,
N- net hyl

5- di met hyl am nomet hyl fury
benzoxazol e- 2-t hi opr opyl ,

dlnothlopropyl
-nethylthla;ﬁyiﬂg -'et hyl t hi oet hyl

5

- 2- et hyl t hi opr opyl ,

4- et hyl phenyl met hyl t hi opr opyl ,

d|nethylthlocarbannylthlopropyl

phenoxypr.o
néwd%éu?ﬁwzaﬁn hyI

phenoxyet hyl ,
2-guanidinothiazo|e 4-

10

15 furyl - 2- net hyl t hi oet hyl - 5- dinethylaninonethyl

furyl -2-nmet hyl t hi oet hyl, |n1dazopyr|d|n 2-2hhi-oet hyl ,

benzoxazol e- 2-t hi oet hyl , benzot hi azol e- 2-'t hi oet hyl ,
FORTSETZUNG TAB
X Y Rl R2 RS R RS RI m r t u
N S OCH, H H H  CH ~ H 3 - 0.0
N S F H H H CH H 3 - 0 0
N S F F . H H CHy H 3 - 0 0
CH 50, H H H H CH3" H 2 - 0 0
CH so, OCH, H H H CHy H 2 - 0 ]
CH S0, F H H H CHy H 2 - 0o o
CH S0, F F H H CHy H 2 - e 0
CH SO2 H H H H CHy H 3 - 0 o0
CH SO, OCH, H H H CHhy H 3 - 0 0
CH S0, F H H H CHy H 3 - 0 Y
CH S0, F - F H H CHy H 3 - 0 0o
N SO, H H H H CH H 2 -0 V]
N SO, OCH, H H H CHy 'H 2 -0 0
N S0, F ‘H H H CH H 2 - 0 0
N SO, F F H H CH, H 2 - 0 0
N | S0, H H H H CHy H 3 - 0 0
N S0, OCH, H H H CHy H 3 - 0 0
N SO, F H H H CH3 - H 3 - 00 o
N SO, F F H H CH H 3. - 0 0
JABELLE 3

Verbindungen der Formel 1 (siehe beigefiigtes Forme]blatt'l) mit n=0,
p=0,q=0, R6 = N-Methyl-N’-cyanamidino und den folgenden weiteren
Substituentenbedeutungen: '

X Y R R R3 R4 RS R m r t u
CH s H H H H C H 2 - o0 o
CHs F H H H Cy H 2 - 0 o



20  4- et hyl phenyl met hyl t hi oet hyl ,

di met hyl t hi ocar banoyl t hi oet hyl ,
4=met hyl t hi azol e-5- et hyl t hi obut yI

2- guani di not hywesshass)- net hyl t hi obut yl ,
5-di net hyl am nonet hyl fury
. benzoxazol e- 2-t hi obut yl

30

4- et hyl phenyl et hyl t hi obut ylI ,
d|nethylthlocarbanny{phtobutyl

4- et hyl t hi aZ0RESEN

4- nethylthlazoIeESPthlobufYI'

E3 4 met hyl t hi azol e- 5- thlopropyl

di et hyl car banoyl t hi oet hyl

N- et hyt - N - cyanoam di not hi oet hyl ,

25

N net hyl -

furyl -
- 2-met hyl t hi obut yl ;
benzot hi azol e, 2 t hi obut yl ,

d|nethylcar@gnoylthlobutyl

2- nethylthlobumxﬁnnmﬁmnsﬁ

I m dazopyri di ne-2

-t hi obutyl,

N - cyanoan1d|noth|obutyl, 35

X Y R R2 R3 R4 RS R7 m t u
cHs H- H H H CH H 3 o o0
tHSs F W W H oty B3 2 0
CH NH M H W W oMy H 2 8 0
CH M F HoOH K OCH, W2 o o
CH MMM W # # oMy H 3 ¢ 0
CH NH F W H M OHy W 3 o o
N S H H o #W W CHy H 2 6 0
K S F B H H CHy H 2 0 o
N S N H OH H CHy K3 o o
M S F H OH W CHy W3 o 0
N ONHOH B oW R OCH W2 ¢ 0
NONH O oW M ODH, W2 o o
N NH M H W # OCHg W3 6 0
¥ NH F H W H  OCHy H 3 o 0

Yerbindungen der Formel I (sishe bsigef@gtes Formelblatt I) mit n=0,
p=0, q=0, 6 = 1-N-Methyi-2- mitr@»ethy? und den folgenden weiteren
SmbstituemtgwbedEMtﬂngena

XY R RZ R3 Ré RS W7 t

S W H K H CH H 2 o o
s F.H K H CH, H 2 c o
i S K W H W CHy K 3 o o
¢H S F W H W CHy W 3 o
Ch Wi M H K R OCH K2 o 0
CH M F K H H OH K 2 ¢ 0
CH WH K H H K oM, K 3 6 o
CH "W F H H H OCH H 3 - 0 0



1- met hoxycar bonyl met hyl t et razol e- 5-t hi oet hyl ,
1- met hoxycar bonyl net hyl t et r azol e- 5- propyl ,
- met hoxycar bonyl net hyl tetrazol e- 5 -butyl,

t hi enyl -2 --met hyl thi opropyl ,
- et hyl t hi oet hyl

t hi enyl

10 5 chl or ot hi enyl
- pyri dyl net hyl t hi opr opyl ,

-2 -net hyl t hi obutyl,

FORTSETZUNG TABELLE 4

t hi enyl -
-2 -ethyl thiopropyl,
5-chl or ot hi emgbs/348s4 net hyl t hi oet hyl

t hi enyl
2~ met hyl t hi obutyl, 5

1

t hi enyl

5 chl or ot hi enyl
4 pyridyl met hyl t hi oet hyl,
4 pyrldylnethylthlobutyl

2 -net hylt hioet hyl,
* thienyl -

-2-ethyl t hi obutyl,
ﬁﬁFOpy|

-2 -

X Y R R2 RS R& RS RT m r t u
NS H H H H Ci H 2 - 0 o0
N § F H H H CH K 2 - o0 0
NS H H H H C H 3 - 0 o0
N S F H H H CH H 3 - 0 0
N NH H H H H OH, H 2 - 0 o0
N N F H W H OH, H 2 - 0 0
N N H H H H OCHy H 3 - 0 0
N N F H H H OCH, H 3 - 0 0
IA 5

Verbindungen der Formel I (siehe beigefiigtes Formelblatt I)
N-(2-Propin-1-y1)-N’-cyanamidino und den
weiteren Substituentenbedeutungen:

p=0,q=0, R6 =

R1

mit n = 0,
folgenden

Y R R3 R4 RS R7 m r t .  wu
CHS H K H H Ci H 2 - 0 0
(WS F H H H Ciy H 2 - 0 0
(WS H H H H C H 3 - 0 0
CHS F H H H Cy H 3 - 0 o0
CH N H H H H OH; H 2 - 0 0
CH N F H H H OCH, H 2 - 0 0

CHNH H H H H OH, H 3 - 0 0
CH N F H H H OH; H 3 - 0 0
NS H H H H CHiy H 2 - 0 0
NS F H H H Ch H 2 - 0 0
N S H H H H  H 3 - 0 0
NS F H H H CH H 3 - 0 0



27 -pyridyl net hyl t hi oethyl, 15 2- pyridyl met hyl t hi opropyl, 2
-pyridyl nmet hyl t hi obutyl, 2 -pyridinylethylthioethyl, 2

-pyridinyl ethylthiopropyl, 2 -pyridinylethylthiobutyl, 20 o

3- d|nethylanhm@;ﬂ;;hlphenylnethylthloethyl 3- f PCT/EPOS/02337.

di met hyl am nonet hyl phenyl net hyl t hi opr opyl , 3-

di met hyl am nonet hyl phenyl net hyl t hi obut yl benzi m dazol enet hyl t hi opr opyl ,
2- benzi m dazol enet hyl t hi obutyl, 25 5- nltr%ﬁln dazol e- 1- et hyl t hi oet hyl,
5-nitroi mdazol e- 1- ethylthlopropyl 5-ni troi m dazol e- 1- et hyl t hi obut yl ,

2- et hyl - | FORBSERIUNE ¢ $U;‘;Jshylth|oethyl 2-

nmet hyl - 5- n|tr0|n1dazole 1- et hyl t hi opropyl, 30

2- met hyl - 5-ni r0|m ol e; e} tyI
5-nitroi m daZbl el 1-p pyltkgloiﬁhy}nEI 8 R7 = r t u

N W CH- B K KW OCH, K 2 - 0 O
HoW F  H H W OH H 2 - 0 0
N M H K K H OH, H 3 - 0 0
N W OF  H W H OH, W 3 - ©C 0
TABELLE 6

Varbindungen der Formel I (siehe beigefligtes Formelblatt I) mit n = O,
p=0, g=0, R6 = 5,86-Dihydroxy-1,3,4-triazin-2-y1 und den Folgenden
weiteren Substituentenbedeutungen:

£ Y Rl R2 R3 R4 RS

2
a
-
[ d
=

cH S H H W R cHy M 2 - ¢ 0
s oM, H H H CHy H 2 - 0 ©
CH § F W W H o, H 2 - 0 0
CH § F F H W cH, H 2 - 0 0
H § K H H H cH, H 3 - 0 0
CH s OH, R H K i H 3 - 0 0
tHW S F H H H 4, W 3. - 0 0
CH § F F # # ¢y H 3 - 0 0
H'S H B H H €H, H 2 - © 0
N S otH, H H H CHy H 2 - 0 0
M S F H H H T H 2 - 0 0
M S F F H H iy H 2 - 0 0
¥ § H H H KB CHy ® 3 - 0 8
N § OCH, H H H CHy H 3 - 0 0
¥ s F K H H Cy H 3 - 0 9
N S F F.H H CH B 3 - 0 0



5 -nitroimdazole -1 -propylthiopropyl, 5-nitroimdazol e-1-propylthiobutyl,
2 -methyl -5-nitroimdazole-1- propylthloethyl 35

2- et hyl - 5-ni t roi m dazol e- 1- propyl t hi opr opyl,

2-met hyl - 5-ni troi mi dazol e- 1- propyl t hi obutyl. Suitable salts of conpounds of
the fonula | '4\Mhich nis the nunber O are all acid addition salts. The
phar macol ogi 3“ srsg;ustsal erable salts of the inorganic 12 and@CEEg¥IR237aci ds
customarily used in pharmacy may be particularly nmentioned.

Phar macol ogi cal |y nontol erable salts, whiclscan initially be obtained; for.
- exanpl e, as process products in the preparation of the conpounds 5

accordi ng toﬂ@i§§ﬂpﬁ$ﬂ%ﬁ%ﬂjﬂ@ the industrial scale, are converted into
phar macol ogi calTy tolerable salts by

X Y Rl R2 R3 R4 RS

3
o
-
-
=

CH SO, H H H H G H 2 - 0 o
CH SO, OCH, H H H CHy H 2 - 0 o
CH SO, F H H H CH H 2 - 0 o
CH S0, F F H H C K 2 - 0 o0
CH S0, B H H H G H 3 - o0 o0
CH 50, OCH; H H H iy H 3 - o0 0
CH'so, F H H H i H 3 - o0 o0
CH S0, F F H H iy H 3 - 0 o0
N so, H H H H Ciy H 2 - 0 0
N S0, OCH, H H H C H 2 - 0 0
N so, F H H H G H 2 - 0 o0
N S0, F F H H Gy H 2 - 0 0
N SO, H H H H C H 3 - 0 0
N S0, OCH, H H H C; H 3 - o0 o0
N SO, F H .H H Cg H 3 - 0 o
N so, F F H H C H 3 - 0 o0
JABELLE 7

Yerbindungen der Formel I'(siehe beigefiigtes Formelblatt I)mit n =0,
p=0, q=0, R4 = Methylsulfonyl und den fblgenden weiteren Substituen-

tenbedeutungen-

X Y RIRZRIRS R& R”7mor t u

CH S HHH CH3 Phenyl H 3 - 00

CH S H HH QHS 370imethy1aminomethy]phenyl H3 - 00

CH S H H H CHy - 3-Piperidinomethylphenyl H 3 - 00

CH S HHH CH3 2-Thiazoly? ' | H3 -00
- CH S H H H -CHy 4,5-Dimethyl-2-thiazolyl H3-00



mét hods know to the person skilled in the art. Those suitable are

wat er - sol ubl e and water-insoluble acid addition salts with acids such as,
fer exanple, hydro- 10 chloric acid, hydrobrom c acid, phosphoric acid,
nitric acid, i, acid, acetic acid, citric acid, D gl mﬁ&bd
benzoi c acid, é 4-hydr oxybenzoyl ) - ben20|c aci d, butyrlc agﬁﬁﬁﬁés

sul fosalicylic acid, maleic acid, lauric acid, _nallc acid, fumaric acid,
succinic 15 acid, oxalic acid, tartaric a@ﬁ(j enboni c aC|d stearic aC|d;
t ol uenesul foni c aC|d met hanesul foni ¢ acid or 3- hydr oxy- 2- naphth0|c aci d,

t he aci ds bei pprTSITZURY GABELAESAI t preparation - dependi ng on whether a nono-
or polybasic acid is concerned and dependi ng on which salt. 20 I s desired
- in an equinolar quantitative ratio or one differing therefrom For
conpounds of ¥he¥f &nkA B3 IRSi n which B is the nunber 1 and/or Rém conpdouhds
havi ng a carboxyl radical, suitable salts are also salts with bases.

CH § H B H CH, 2-Imidazoly] H3 - 00
cH S H H H CHS i-Methyl-2-imidazolyl H 3 - 00
€i § H H H CHy 1,2,3-Triazol-4-y1 H3I - 00
CH § B H H £H3 1-Methyl-1,2,3-triazol-4-y1 H 3 -00
CH S H H H CHS 1,2,4-Triazel-3-yl # 3 - 00
CH 5 H H R CHy §-Methyl-1,2,4-triazol-3-y1 H3 - 00
CH S H H H cH3 Tetrazol-5-y1 H 3 - 00
€H § H H K cws lththyitgtrazaﬁaSEyﬁ . H 3 -062¢
CH § H H H CM3 mu(Zaﬂimethyiamimoethyi)etetrazaieﬁagi H3 - 080
g § H H H CHa 1-(2-Hydroxyethyl)-tetrazol-5-yl H# 3 - 0 0
th S M H H cwa 1,2,3-Thiadiazel-4-yl H 3 -00
CH S B H H CH 1,3,4-Thiadfazol-2-y1 H 3 -00
CH S H H H CH3 §-Methyl-1,3,4-thiadiazol-2-y1 H3 - 00
CH § H H B CHy 2-Pyridinyl H3 - 0O
CH § H H X £H3 4-Pyridinyl H3 - 080
"CH S H H H tHs 2-Pyrimidinyl H3 -009
€ § H ¥ H EHB 2-Benzimidazely) H3 -860
CH S H H & £H3 5,6=Bihydroxysl,3,4etriazﬁﬂ925yl 'h 3 - 00

Verbindungen der Formel I {siehe beigefilgtes Formelblatt I) mit n = O,
p=D0, q=0, R4 = H und den folgenden weiteren Substituentenbedeutungen:

¥ Y RIR2R3RS R6 : RPm r t

U
CH 0 H H H CHy Phenyl | | H3 -0¢
CH 0O H H ® CH3 3-Dimethylaminomethyphenyl H3 -0 0
CH 0 H H H tﬁa 3-Piperidinomethylphenyl H3 - 0080
Ch 0 H H H tﬁB 2-Pyridinyi # 3 -0 0O
CHCHHH CH §-Pyridinyl H3 -0 ¢



25 Exanpl es of basic salts which nmay be nentioned are lithium sodium
potassium cal cium alum num mag- nesium titanium amonium mneglum ne or
guani di nium salts, the bases being al so enpl oyed here in salt pre- paration
in an equinolar quantitative ratio or one 30 differing therefrom One
enbodi nment EE@g#gvention_are conpounds of the formula I in which X has

t he nmeani ng CH. rther enbodi ment of the invention are CUTWERSE0AIL of
the formula 1l in which X has the nmeaning N. 35 ' A further

enbodi ment of the invention are com poungdgyof the formula | in whicht is-
the nunber 1. A further enbodi nent of the invention are com pounds of the

formul a | inFmSEﬁdﬁEiﬂgfL&beer fromlto 7.

X Y RIR2R3RS R6 Rfm r t u._
CH O H H H CHy Phenyl H 2 -0 0
CH 0 H H H CH3 3-Dimethylaminomethylphenyl H2 - 00
CH 0 H H H CH3 3-Piperidinomethylphenyl H2 - 00
CH 0O HHH CH3 2-Pyridinyl H2 - 00
CH O H H H Ch 4-Pyridinyl H 2 - 00
CH 0O HHH CH3 Phenyl " H &4 - 0 0
CH 0O HHH CH3 3-01methy1aminomethylphenyl H 4 - 00
CH O H HH CH3 3-Piperidinomethylphenyl H 4 - 00
CH 0 H H H CHy 2-Pyridinyl H &4 - 00
CH O HHH CH3 4-Pyridinyl "H 4 - 0 0
TAB

Verbindungen der Formel I (siehe beigefiigtes Formelblatt I) mit n = 0,
p=0, q=0, R4 = H und den folgenden weiteren Substituentenbedeutungen: .

X Y Rl R2R3 RS R6 RTmor t u
N S H H H CHy Phenyl _ H3 -00
N S HHH CH3 3-Dimethylaminomethy1phenyl H3 -00
N S HHH CH3 3-Piperidinomethylphenyl H3 - 00
N S HHH CH3 2-Thiazolyl . _ H3 - 00
N S HHH CH3 4,5-Dimethyl-2-thiazolyl H3 - 00
N S H HH CH3 2-Imidazolyl ‘ H 3 - 00
N S HHH CH3 1-Methyl-2-imidazolyl H 3 - 00
N. S HH H CH3 1,2,3-Triazol-4-yl H 3 - 00
N S HHH CH 1-Methyl-1,2,3-triazol-4-yl H3 -0 ¢
N S HHH CH3 1,2,4-Triazol-3-yl H3 - 0¢
N S H HH CH3 4-Methy1-1,2,4rtriazo]-3-y1 H3 - 00
N S HHH _CH3 Tetrazol-5-yl H3 - 00
N S H HH CH3 1-Methyltetrazol-5-yl H3 - 00



A further enbodi ment of the invention are com pounds of the formula I
whi ch Y has the neaning 0 (oxygen).
pounds of the formula |

are com 5

the nmeaning CH 10

2- 4C—a|keny|carbony|

N(R15) R16- 1
15
formul a |

0 and R6 i s & nohol

N-

haL07174C-aIkyIcarbonyI

- 4ORTRERZUNGATA L,Lid|J.4GaIMMcmbamwl
A further enbodlnent of the invention are com pounds of the

or

is the nunber O,
1- 4C- al kyl car -

i n which X has

uis the

bonyl ,

in
A farther enbodi nrent of the invention
in which X has the nmeaning CH Y has

t he nmeani ng Swolbsadsd he nunber 0 and u is a num ber’ from 1 gegmpssmiadsur t her
embodi ment of the invention are com pounds of the forrmula |

Y has the neaning S, 't
nunber 0 and R4 is Rl4-substituted 1- 4C—ar@%

1- 4C- al kyl sul f onyl .

i n which Y has the meaning.S, t is the nunber O, f unber
182 8 R3-4C al kyl"™Car banmoyl or thi ocarbarmy? an_
S H H H cﬁ3 1-{2-Dimethylaminocethyl)-tetrazel-5-y1 H 3 0 ¢
S W H H Ciy 1-(2-Hydroxysthyl}-tetrazol-5-yl H3 -00
S H HH £H3 1,2,3-Thiadiazol-4-y) H 3 0 0
S H H H CHy 1,3,4-Thiadiazel-2-y1 . H3 -00
S H H H CHy §-Methyl-1,3,4-thiadiazel-2-yl H 3 6 0
S B H H CH3 2-Pyridinyl B 3 ¢ 0
S H H H €H3 4-Pyridinyl H 3 0 0
$§ HHH CH3 2-Pyrimidinyl H 3 c ¢
S H HH CH 2-Benzimidazoly!? H3 -00
S HHH tH3 §,6-Dihydroxy-1,3,4-triazin-2-y1 H 3 ¢ 0

Yerbindungen der Formel I {siehe beigefligtes Formelblatt I) mit n = O,
p=0, g=0, Ré = H und den folgenden weiteren Substituentenbedeutungen: .

X Y RILR2RIRS R6 “Rlmr tou
tH S ¥ H H tﬁ3 Phenyt H 3 g 1
CH § H H H @Hg 3-Dimethylaminomethyiphenyl H 3 0 .1
CH § H H H Cﬁs 3-piperidinomethylphenyl H 3 @_ i
CH 5§ H H H Cli 2-Thiazolyl | H 3 |
CH S H H H GHS 4,5-Dimathyl-2-thiazelyl H 3 6 1
CH S H B H @HB 2-Imidazolyl H 3 0 1
CH S B HH CH 1-Methyl-2-1midazelyl B 3 o 1
CH S H H H CH3 1,2, 3-Triazol-4-yl H 3 01
CH S H H H CHy 1-Nethyl-1,2,3- triazol Qayﬂ H 3 g 1
CH § H H H CHy 1,2,4-Triazol-3-yl H3 -01
CH s H H H Chy §-Methyl-1,2,4-triazol-3-y1 H 3 g 1
CH S H H H CH3 Tetrazol-8-yl H 3 ¢ 1
CH S B H H tHS 1-Methyltetrazel- Sayi H 3 ¢ 1

®



1-4C-al kyl - N -cyanoam dino radical, a 1-N1-4Cal kyl - 20

am no-2-nitroethyl [sic] radical, an N 2-propynyl-N - cyanoam di no radi cal

an am nosul fonyl am di no radical, or an R8- and R9-substituted cyclic system ,
which is selected fromthe group consisting of thiadiazole-1- oxide,
triazine, pyridone, imdazopyridine, benzothia- 25 zol e and benzoxazol e.

A further efYR¥WH84t of the invention are com pounds of tRETEReMA3A | in
which Y is NHor N1-4C alkyl, t is the nunber 0 and R5 is 1-4C al koxy.
‘Conpounds of the formula | to be enphasigq% are 30 those in which X S
Cor N Y is S SJerr], Oor N1-4CadlKyl, RL I s hydrogen, . .
1-4C- al koxy or_hal ogen. R2 I s hydrogen, 1-4C-alkyl, 1-4C-al koxy or

hal ogen 35 £Qﬁﬁﬁihﬂ&¥ﬂ¥ﬁﬁgééﬂ, R4 i s hydrogen,- Rl4-substituted

- 1-4C al kyl , '

. X Y R1R2R3RS " R6 - R7m r t u
CH S H H H-'CH3 1-(2-Dimethy1§minoéthy1)-tetraon-S4yl_ H'3 - 01
CH S H H H CH 1-(2-Hydroxyethyl)-tetrazol-5-y1 "H'3 - 01
lCH S HHH CH3 1,2,3-Thiadiazol-4-y1 H3 - 01
CH S H HH CH3. 1,3.4-Thiadiazol-2?y]- H3 -01
CH S HHH CH3 S-Methyl-l,3,4-thi§d13201-2-y1 H3 -01
CH S HHH CH3 2-Pyridinyl - H3 - 01
CH S HHH CH 4-Pyridiqyl' H3 - 01
'CH_ S HHH CH3 2-Pyrimidinyl "H 3 - 01
CH S HHH CH3 2-Benzimidazolyl H3 - 01
CH S H H H CH 2-Furanyl H3 -01

CH S H H H CH3 2-Thienyl . H3 - 01
CH S H HH CH3 5-Chlor-thiophen-2-yl H _3 - 01
CH S H HH CHy 5-(2-Dimethy1aminomethy1)-furan-z-yl H3 --01
CH S HHH CH3 5-Methyl-furan-2-yi H3 - 01
JABELLE 11

Verbindungen der Formel 1 (siehe beigefligtes Formelblatt I) mit n = O,
p=20,q=0, R4 = H und den folgenden weiteren Substituentenbedeutungen:

X Y R1 R2 R3 RS R6 _ R7m r t u
CH SO, H H H CHy Phenyl H3 -0 2
CH SO2 H H H CH3 3-Dimethy1aminomethy]phenyl- H 3 - 0 2
CH SOZ H HH CH3 3-Piperidinomethyliphenyl H 3 - 0 2
CH so2 H HH CH3 2-Thiazolyl H 3 -0 2
CH 50, H H H CHy 4,5-Dimethyl~2-thiazolyl H3 -0 2
CH 50, H H H CH, Z-Imidazolyl. H3 - 02
CH SO2 HHH CH3 1-Methyl-2-imidazolyl H3 -0 2
_ CH so, H KR H CH3 1,2,3-Triazol-4-yl H3 - 02
CH SO2 H HH _CH3 1-Methyl-1,2,3-triazol-4-yl H3 -0 2



N(R15) R16- 1- 4C- al kyl carbonyl or 1-4C-al kylsulfon- yl, R5 is hydrogen,
1-4C-al kyl or 1-4C al koxy, R6 I s a-nono- or di- 1 4C—a|ky|th|ocarbannyl
radi cal, an N=1-4C-al kyl -N -cyanoam di no radical, a 1- N—1-
4C—a|kyIan1ndW@95®ﬁ@bethylene radi cal, an N-2-pro- pynyl-N -ryampegeshs
radical, or an R8- and R9- 5 substltuted cyclic systen1or bi cyclic
systen1mh|ch is selected fromthe group cong sting of benzene, furan,

t hi ophene, oxazol e, isoxazole, thiazole, thiaoine, isothiazole, inidazole,

pyrazole, triazole, tetrazole  thiadiazole, thiadiazole-1- 10 oxi de,

oxadi azol e, gﬁé’ﬂ“é””;>555754#ne, triazine, pyridone, benzin dazole,

I m dazopyri di ne, benzo- thiazole and benzoxazol e, _
X Y RlRZRIRE RS Wmortou
CH SO, # H H CHy 1,2,4-Triazol-3-y] | K3 -0 2
CH S0, H H H CHy 4-Methyl-1,2,4-triazel-3-y) 3 -0 2
h S0, H H W Chy Tetrazol-5-y) H3 -0 2
CH S@z H H H Cﬁs 1-Hethyltetrazol-5-y1 H 3 -0 2
CH S0, H H H CHy 1-{2-Dimethylaminoethyl)-tetrazol-5-y1 H3 -012
CH S@Z H # H EHs 1-{2-Hydroxyethyl)-tetrazel-5-y1 # 3 -0 2
CH S0, H H H CHy 1,2,3-Thiadiazol-4-y1 H3 -0 2
CH S0, H H H CHy 1,3,4-Thiadiazol-2-y1 H3 - 0 2
Ch SO, H B B CHy 5-Methyl-1,3,4-thiadiazol-2-y) ' H 3 -0 2
CH S0, B H H CHy 2-Pyridimyl 3 - 02
CH S0, H H H CHy 4-Pyridinyl B3 - 0 2
CH 50, H W H CHy 2-Pyrimidiny H3 - 02
Ch S0, H H H CHy 2-Benzimidazelyl B 3 -0 2
CH S0, H H H CHy 2-Furanyl H3 -0 2
cH SDZ H W H CHy 2-Thienyl H3 -0 2
CH s, B H B CHy S5-Chlor-thiophen-2-y1 3 -0 2
CH S@Z H B H Cﬂ3 §-{2-Dimethylaminomethyl}-furan-2-y1 H 3 - € 2
CH S0, H H H CHy S5-Methyl-furan-2-yl H 3-- 0 2

Verbindungen d@r Formel I (sishes beigefliytes Formelblatt I} mit m'g o,
p=0, q=0, R¢ = H und den folgenden weiteren Substituentenbedeutungen:

X Y Rl R2ZR3RS R6 Rlm r t u
CH § @@Hj H H gﬂg- Pheny? : H3 -01
CH S OCHs H H City 3- Dﬁmethy?amim@mgthyﬂph@ny] H3 -01
CH § OCH, B H CHy 3-Piperidinomethylphenyl H3 - 01
CH 5 OCHy H H CHy 2-Thiazolyl 3 -01
CH 5 OCHy B H CHy 4,5-Dimethyl-2-thiazoly) H3 - 01
CH S OCHy H H CHy 2-Imidazoly! H3 -101



R7 I s hydrogen or 1-4Cal kyl, R8 I s hydrogen, 1-4C-al kyl, hydroxyl,
nitro, guanidi- 15 no, carboxyl, 1-4C al koxycarbonyl or R10-substi -
tuted 1-4Cal kyl, RO I s hydrogen, 1-4C-al kyl, hydroxyl, 1-4C-al koxy or
fluorine, RLIO is hydroxyl, 1-4C-alkoxy, carboxyl, 1-4C al koxy--20

car bonyl or -Ngg%é%ﬁlz, where R11 is 1-4C-alkyl or -CO-R13 and R12 is
1-4C al kyl , © e R11 and R12, together and including tHREYER#AIIL at om
‘to which both are bonded, are a piperidino or nor- 25 phol i no
radical, -R13 is 1-4Calkyl, R14 is hydroxyl-, 1-4C-al koxycarbonyl or
-N(R15) R16, where R15 is 1-4C-al kyl and 30 R16 is 1-4Cal kyl., or where

FORTSETZUNG TABELLE 12
. X Y Rl R2R3R5 R6 Rfm r t u

CH S OCHy H H CHy 1-Methyl-2-imidazolyl H3 -01
CH S OCH3 H H CH3 1,2,3-Triazol-4-y1 - H3 - 01
CH S OCH3 H H .CH3 1-Methyl-1,2,3-triazol-4-yl H 3 - 01
CH S OCH3 H H CH3 1,2,4&Triazol-3-y1 H3 - 01
CH § OCH3 H H CH3 4-Methyl-1,2,4-triazol-3-yl H3 - 01
CH S OCH, H H CHy Tetrazo]-s-yl H3 -901
CH § OCH3 H H CHy l#Methyltétrazol-S-yl H 3 - 01
CH. S OCH3 H H _CH3 1-(2-Dimethylaminoethyl)-tetrazol-5-y1 H 3 - 0 1
CH S OCHy H H CHy 1-(2-Hydroxyethyl)-tetrazol-5-yl ' H3 - 01
CH S OCH3 H H CH3 1,2,3-Thiadiazol-4-y1 H 3 - 0 1
CH S OCHy H H CHy 1,3,4-Thiadiazol-2-y] H3 -0 1

_ CH § OCH3 H H CH3 5-Methyl-1,3,4-thiadiazol-2-y1 H3 - 01
CH S OCHy H H CHy 2-Pyridiny] H3 - 01
CH S OCH3 H H CH3 4-Pyridinyl H 3 - 01
CH S OCH3 H H CH3 2-Pyrimidinyl H 3 - 01
CH S OCH3 H H CHy 2-Benzimidazolyl H3 - 01
CH S OCH3 H H CH3 2-Furanyl H3 - 01
CH S OCH3 H H CH3 2-Thienyl H 3 - 01

"CH S OCH3 H H CH3 5-Chlor-thiophen-2-y1 'H 3 - 01
CH § OCHs H H CH3 5-(2-Dimethy1am1nomethy1)-furan-Z-y] H3 - 01
CH S OCH; H H CHy 5-Methyl-furan-2-y1 S H3 - 101
TABELLE 13
Verbindungen der Formel I (siehe beigefiigtes Formelblatt 1) mit n = 0, p = 0,
q=0, R4 = H und den folgenden weiteren Substituentenbedeutungen:

X Y Rl RZR3:RS R . RImor tu

CH S F H H CHy Phenyl B CH 3 - 01
CH § F H H CHy 3-Dimethylaminomethyliphenyl . H 3 - 01



R15 and RI16, toget her and including the nitrogen atomto which both are
bonded, are a piperidino or nor- pholino radical, m ~is a nunber from 2
te 4, 35 n is the nunber O or 1, p is the nunmber 0, q is the

nunber 0 or 2WG933488§s g nunber from2 to 4, t. IS the nurifSYEWGS032371 and

- 15 uis a nunber fromO to 3 and their salts, those conpounds of the
formula | being excl'uded in which Y is S andg at the sane tinme, Xis CH t
is the 5 nunber 0, u is the nunber 0, R4'is hydrogen and R6 is

X Y RIR2 R3I RS - Ré RfTm r t @
CH S F H H Cy 3-Piperidinomethylphenyl H3 - 01
CH § F H H cws 2-Thiazoelyl H3 - 01
CH § F H H CH3 4,§eﬁim@thyj=2«thiazuﬂyﬁ H 3 - € 1
tH § F H H QHS 2-Imidazolyl H 3 -8 1
CH § F H H CH3 1-Methyi-2-1imidazalyl H3 - 01
CH S FH N CH 1.2.3-Trﬁaza1s$eym H 3 - 0 1
S F H H CHy 1-Methyl-1,2,3-triazol-4-y1 H3 -01
th §$ F H H cH3 1,2,4-Triazol-3-y1 H3 - 01
CH 8§ F H H €H3 4-Methyt-1,2,4-triazel-3-y) H3 - 01
CH 8§ ¥ H H ﬁﬂa Tetrazol-5-yi H 3 - 01
CH S F H H CHy 1-Hethyltetrazol-5-y1 H3 -061
CH S F H H EH3 1-{2-Dimethylaminoethyl)-tetrazol-5-y1 H 3 - 0 1
CH S F H H @HS 1-{2-Hydroxyethyl)-tetrazel-5-yI H3 - 01
CH § F H H €H3 1,2,3-Thiadiazol-4-yl H 3 - 01
CH s F W H CHy 1,3,4-Thiadtazal-2-yl H3 - 01
CH S F B H CHy 5-Methyl-1,3,4-thiadiazol-2-y1 H 3 -01
CH S F HH CH 2-Pyridinyl B 3 -0 1
CH § F.H H Cﬂa §-Pyridiny? H3 - 01
CH § F H H CH 2-Pyrimidinyl K3 - 01
CH § F H H CH3 2-Benzimidazolyl B 3 - 01
Ci S F H H CHB 2-Furanyl H3 -01
ER § F H H CHS 2-Thienyl H 3 - 01
CH S F H H CHS 5-Chier-thiophen-2-yl H 3 - 01
€ S F H H @Hz Se(ZeDimethyﬁamﬁm@methyl)er?&ﬂeZsyT H 3 -0 1
CH S F K H CHy 5-Methyl-furan-2-y1 . H 3 -101



an R8- and RO-substituted cyclic systemor bicyclic systemwhich is
oxazol e,

sel ected fromthe group consisting of benzene, furan,
t hi azol i ne, isothiazole, imdaz
t hi adi azol e, oxadi azol e, pyridi

i soxazol e, thiazole,
triazole, tetrazol e,

benzi m dazol e
excl uded |nvﬂ%

ber 0 and R5 is hydrogen or

t hi
ol e,

ne, pyrimdine and

ophene,

pyrazol e,

10

and where furthernore those conpounds of the fornmula I
is N1-4C al kyl and, at the same tine, PCTERISRBT num
Compounds of the

1-4C-al kyl . 15

are

formula | particularly to be enphasi zed atqgthose in which X is CH or
Y Is Sor SJerr], RL i s hydrogen, 1-4C al koxy or fluorine, 20 R2
I s hydrogen, I s hydrogen, R4

R14- substi t

Jégﬂiigkfyl or fluorine, R3
T=r=#¢ al kyl or 1-4C al kyl sul fonyl,

Verb1ndungen der Formel I (siehe be1gefﬂgtes Formelb1att I) mit n = 0, p = 0,
q=0, Ré¢=H und den folgenden weiteren Subst1tuentenbedeutungen'

I s hydrogen,

Y R1 R2 R3 RS R6 - Rfm r t u
CH S H H H CH Pheny1 H3 -0
CH S H H H CH3 3- Dimethylam1nomethy1pheny1 H3 -0
CH S H H H CH3 3- P1per1d1nomethy1pheny1 H3 -0
CH S HHBH CH3 2- Thiaonyl o H 3 -0
CH S H H H CHy 4,5-Dimethyl-2- thiazo]yl H3 -0
CH S H HH CH3 2- Imidazo1y1 '_ H 3 -0
CH S H H H CH3 l-Methyl-Zfimjda:OIylf H 3 -0
CH S H H H CH3 1,2,3-Triazo]-4-y1 H3 -0
CH S H HH CH3 1-Methyl-1,2,3-triazol-4-y1 H3 -0
CH S HHH CH3 1,2,4-Triazol-3-y] o H3 -0
CH S H H H CH3 4-Methyl-1,2,4-triazol-3-yl H3 -0
CH S H H H CH3 Tetrazol-5-y] ' H3 -0
CH S H HH CH3 1- Methy]tetrazoI 5-y1 H3 -0
CH S HHH CH3 1-(2- Dlmethylaminoethyl) tetrazol -5-y1 H 3 - 0
CH S HHH CH3 1-(2-Hydroxyethyl)-tetrazol- 5-y1 H 3 - 0
CH § H H H CH 1,2,3- Thiadiazol-4-y1 H 3 -0
Ch § H H H CHy 1,3,4-Thiadiazol-2-y1 H3 -0
CR S H H H CH3 5-Methyl-1,3,4- th1ad1azol 2-y1 H3 -0
CH S H H H CH3 2-Pyridinyl H3 -0
CH S H H H CHy 4-Pyridiny] H3 -0
CH § H H H CHy 2-Pyrimidinyl H3 -0
CH S HH H CHy 2-Benzimidazolyl H3 -0
CH S H H H CH3 5-Nitroimidazoi-1-yi H3 -0
CH S H HH CH3 2-Methy1-5-nitrbimidazol-l-yl H 3 -0
CH S HHH CH3 2-Furanyl H 3 -0
CH S HHH CH3 2-Thienyl H3 -0
CH S HHBH CH3 5-Chlor-thiophen-2-y1 H 3 - 0
CH S HHH CH3 5-(2-Dimethylaminomethyl)-furan-2-yi H3 -0

S HHH CH 5-Methyl-furan-2-y1 H 3 -0

CH

3

N,



R5 I's hydrogen or 1-4C-al kyl, 25 R6 is a.di-1-4C al kyl t hi ocar banoyl
radical, an N- 1-4C-al kyl-N - cyanoahidino radi cal or an R8- ‘and

R9- subst it ut ed cyclic systemwhich is selected fromthe group consi sting of
benzene, furawpssMssphene, thiazole, inmidazole, triazole, CTARPSS/O3T

|l e, thiadiazole, pyridine, pyrimdine and triazine, R7 |srhydrogen'or
1-4C-al kyl, R8 i s hydrogen, 1-4C-al kyl, .hygfoxyl, nitro, guanidi- no,
car boxyl, 1-4C al koxycarbonyl or 'R10-substi-" 35 tuted 1-4Cal kyl, RO

i s hydrogen, 1-4C-al kyl, hydroxyl or fluorine, R10O is hydroxyl,
1- 4C—alkoxycarbonyl or —N(Rll)Rlz where R11 is 1-4C al kyl and

Yerbindungen der Forme] I (siehe beig@fﬂ@tes Formelblatt I} mit n=0, p= 0,
q =0, Ré = H und den folgenden weiteren Substituentenbedeutungen:

- Y RIRZRIRE R6 | Rfm r t u.
CH S W H H CHy Phenyl # 3 3 10
CH 8§ B H H CH3 3-Dimethylaminomethyiphenyl B3 3 1 0
CH S BH W H @ﬂz 3-Piperidinomathylipheny) H 3 310
Ch S B H K Cﬂg 297hiazovy? H3I 310
CHSHHH CH 4,5-Dimethyl-2-thizzolyl H3 3 1F¢
CH S H H H CHy 2-Imidazolyl H 3 310
€CH § H H H CHy 1-Methyl-2-imidazolyl # 3 310
CH S H B H EH3 1,2,3-Triazol-4-y1 K 2 3710
CH S H H H tﬁj 1-Methyl-1,2,3-triazol-&-y1 H3 310
tHh S H H H CHS 1,2,8-Triazol-3-y1 H3 3 160
CH S H H H CHS 4-Hethyl-1,2,4-triazol-3-yl H 3 310
CH § H H W CHy Tetrazol-b-yl H 33149
CH § H H H CHs 1-Hethylitetrazol-5-y1 H 3 3 1 ¢
CH S H H H @Hs la(zsﬂim@thyﬁamiw@ethyﬂ)5tetrazoﬁaﬁsyi # 3 3 10
CH S H H H EHS' 1-{2-Hydroxyethyl )} -tetrazol-5-yl H3310
CH § H H H CHS 1,2,3-Thiadtazol-4-y1 ; H 3 310
CH S H B H CH3 1,3,4-Thiadiazol-2-y1 K 3 3 1 ¢
CH S H H H cﬁs §-Mathyl-1,3,4- thiadﬁazc? 2-y1 H 33 10
CH S H H H €H3 2-Pyridinyl H 3 310
CH S H H cns 4-Pyridinyl H 3 31 0
tH § H H W €H3 2-Pyrimidinyl H 3 3 10
Ch S H ¥ H CH3 2-Banzimidazely! H 3 3 1 0
CH S H H H CHy 5,6-Dihydroxy-1,3,4-triazin-2-y1 #3 3160



R12 is 1-4Cal kyl, or where R11 and R12, together and including the
nitrogen atomto which both are bonded, are a piperidino or nor- pholino
radical, 5 R14 is 1-4Cal koxycarbonyl or -N(R15)R 6, where R15 is
1-4C-al kyl 'and R16 is 1-4C-al kyl, or where R15 and R16, together and

i ncluding t ILrogen atomto which both are bonded, are a piperidino or
mor- 10 %;Elz'ﬂg??i no radical, m is a nunber from 2 tol’ﬁg 5022375 t he
nunber 0, p is the nunber O, t is the nunber 0 and 15 u is a
nunber fromO to 3 and their salts, those ¥nrpounds of the forrmula | being
excl uded in

TABELLE 16

Verbindungen der Formel 1 (siehe beigefiigtes Formelblatt I) mit n =0, p = o,
g = 0, R4 = H und den folgenden weiteren Substituentenbedeutungen:

X Y Rl R2R3RS R6 RTmr tau
CH S H HH CH3 Phenyl H2 212
CH S H H.H CHy 3-Dimethylaminomethylphenyl H2 212
CH S HHH CH 3-Piperidinomethylphenyl H 2 21 2
CH S H HH CH3 2-Thiazg]y1- H2 212
CH S HHH CH3 4,5-Dimethy1-2-thiazolyl H2 212
CH S HHH CH3 2-Imidazolyl H2 212
CH § H H H CHy 1-Methyl-2-imidazolyl H2 212
CH S H H H CH, 1,2,3-Triazol-4-yl _ H2 21 2
CH S H HH CH3 1-Methyl-1,2,3-triazol-4-yl H 2212
CH § H H H CH 1,2,4-Triazol-3-y1 H 2212
CH S HHH CH3 4-Methyl-1,2,4-triazol-3-y1 H 2 21 2
CH S H HH CH3 Tetrazol-5-yl 'H2 2 1 2
CH S HHH CH3 1-Methyltetrazol-5-y1: H 2 21 2
CH S HHH CH3 " 1-(2-Dimethylaminoethyl)-tetrazol-5-y1 H 2 2 1 2
CH S HHH _CH3 1-(2-Hydroxyethyl}-tetrazol-5-y1 H 2 21 2
CH S HHH CH3 1,2,3-Thiadiazol-4-yl _H 2 21 2
CH S H H H CH3 1,3,4-Thiadiazol-2-yl H'2 2 1 2
CH S H HH CH3 §5-Methyl-1,3,4-thiadiazol-2-yl H2 21 2
CH S H HH CH Z-Pyridinyj H2 212
CH S H H H CH3 4-Pyridinyl H 2 21 2
CH S H HH CH3 2-Pyrimidinyl H 2212
CH S HHBH CH3 2-Benzimidazolyl H2 212



which Y is S and, at the same time, X is CH,
hydrogen and R6 is an R8- and R9-sub- 20
sel ected fromthe group consisting of benzene,
ak@s tetrazole,
Preferred conpounds of the fornula I
is Sor SJerr],

i mi dazol e,

t woaRkR

N, Y
hydrogen or fl uori ne,
1-4C-al kyl, R6 iIs a
R9- SUbStItUtjlj?qujﬂ
consi sting of benzene,

Verbindungen der Formel I {siehe beﬁgefﬂgtes Formeiblatt () mit n=0, p = G,

30
di -

R1
R3

1- 4C al kyl t hi ocar banoy|
system which is selected 35

furan,

furan,
t hi adi azol e,
are those 25
I s hydrogen,
i's hydrogérm® R4

r adi cal

t hi azol e,

- 4C- al koxy or fluorine,
i s hydr.ogen,

R5

g 0, R4 = H und den folgenden weiteren Substituentenbedeutungen:

X Y RIR2R3RS

- R6

R7 m

uis the nunber 0, R4 is
stituted cyclic systemwhich is
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2-Imidazoly!l
1-Methyl-2-imidazolyl
1,2,3-Triazol-4-y1
1-Methyl-1,2,3-triazal-4-yl
1,2,4-Triazol-3-yl '
4-Methyl-1,2,4-triazol -3y
Tetrazol-5-y1
I-Methyltetrazol-5-y1

1-{2-Dimethylamincethyl)-tetrazol-B-yl

1-{2-Hydrexyathyl )-tetrazol-5-yl
1,2,3-Thiadiazel-4-y1
1,3,4-Thiadiazel-2-y1
5-Methyl-1,3,48-thiadiazol-2-y1
2-Pyridinyl

4-Pyridinyl

2-Pyrimidinyl

2-Benzimidazolyi
5-Nitroimidazol-1-y1
2-Methyl-5-nitromidazol-1-y}
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5-Chlor-thiophen-2-y)
§-{2-Dinethylaninomethyl) - furan-2-y)
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t hi ophene, thiazole, i mi dazole, triazole, tetrazo- le, thiadiazole,
pyridine and pyrimdine, R7 I s hydrogen, R8 I s hydrogen, nitro,
1- 4C- al koxycar bonyl or RI10- 17 substituted 1-2C-al kyl, RO is hydrogen
or 1- 4C—a|ky| R10 is 1-4C-al koxycarbonyl or -N(R11)R12, where RI11 is
1- 4C- al kyl R12 . is 1-4C-al kyl, or where R11 and R12, together and

48 By

i ncl udi ng th%’ ben atom to which both are bonded, are PGRERSN2IBHo or
nmor- pholino radical,. m _is the nunber 2 or 3, 10 n is the nunber O,
- 37 -
TABELLE 18

Verbindungen-der Formel I (siehe beigefiigtes Formelblatt I)mitn=0,p=0,
q =0, R4 = H und den folgenden weiteren Substituentenbedeutungen:

X Y RLRZR3RS R6 - o R7m r t u
CH, Pheny1 -
CH3 3-Dimethylaminomethylphenyl -
CH3 3- Piper1dinomethy1pheny1 -
CH3 2- Th1azo]y] -

CH3 4,5-Dimethyl-2- th1azo1yl
CH3 2-Imidazolyl

CH3 - 1-Methyl-2-imidazolyl

CH3 1,2,3-Triazol-4-yl

CH3 1-Methy1-1,2,3-triazol-4-yl
CH3* 1,2,4-Triazol-3-y1

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

CH3 Tetrazol-5-y1 '

CH3 1- Methy]tetrazo1 S-yl

CH3 1-(2- Dimethy1am1noethy1) tetrazol-5-yi
CH3 1-(2-Hydroxyethyl)-tetrazol-5-y1

CH3 1.2,3-Thiad13201444y]-

CH3 1,3,4-Thiadiazo1-2-y1-

CH3 5-Methyl1-1,3,4- thiadiazol 2-y1

CH3 2-Pyridinyl

CHy  4-Pyridinyi

CH3 2-Pyrimidinyl

CH3 - 2-Benzimidazolyl

CH3 2-Furany]

CH3 2-Thienyl .

CH3 5-Chior-thjophen-2-y]' _ -
CH3 5-(2-Dimethylaminomethy1l)- furan-2-yl
CH3 .5-Methyl-furan-2-yl
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p~ is the nunmber O, t is the nunber O and u . is a nunber from1l to 3
and their salts. 15 - One enbodi ment of the preferred conpounds are
t kose in which X has the neaning CH A further -enbodi.nment of the preferred
conpouunds arwotémsss i n whi ch X has the neaning N A"furt hepegmbagdipmnt of
the preferred conmpounds 20 are those in which Y has the nmeaning S. A
further- enbodi ment of the preferred conpoungs are those in which RL and R2
are hydrogen. A further enbodi nent of the -pirefered conpounds are those in
which u is the nunber 1. 25 : A further enbodi nent of the prefered
conpounds are those in which u is the nunber 2. A further enbodi nent of the
preferred confABEbLE 18re those in which mis the nunber 2.

Verbindungen der Formel 1 (siehe befgeflgtes Formelblatt I} mit n =0, p = 0,
qQ =0, R =} und den folgenden weiteren Substituentenbedeutungen:

X Y RlIR2R3RS R6 . "Rfmor t ow
CH S@Z_ H B H CH3 Pheny} B 2 2 1 2
CH S@z H 8 EHB 3-Dimethylaminomethylphenyl H 2 21 2
€H S@z H HH '@H3 3-Piperidinomethyiphenyl ¥ 2 2 1 2
£ S@z H " W @Hg Z2-Thiazolyl H 2 2 _1 2
€x S@Z H H H EHE 4,8-Dimethyl-2-thiazolyl H 2 2 1 2
CH S@Z # H H CH3 2-Imidazolyl ' H 2 2 1 2
cH S@z H H K @Hs 1-Methy]-2-imidazelyl H2a 212
CK S@z H B R CH, 1,2,3-Triazol-4-yi H 2 2 1 2
CHSO, H H H CH i-Methyl-1,2,3-triazol-4-y1 H 2212
CH Sﬁz H H M CH3 1,2,4-Triazol-3-¥1 #H 2 21 2
CH S@z H H H cw3 4-Methyl-1,2,4-triazel-3-y1 H & 2 1 2
CH S@Z H HH CHS Tetrazol-5-yi H 2 2 1 2
CH S@Z B H # CH J-Methyltetrazol-5-yl H 2 21 2
CHS0, B H H CHy 1-{2-Dimethylaminoethyl)-tetrazol-5-y1 H 2 2 1 2
CH S@Z H HH CHz 1-{2-Hydrexyethyl ) -tetrazol -5-y] H 2 21 2
CH 5@2 H HH Chy 1,2,3-Thiadiazol-4-y} H 2 21 2
cH 502 H H H CHS 1,3,4-Thiadiazol-2-y1 H 2 2 1 2
CH SOZ H H H CH3 . §-Methyl-1,3,4-thiadiazol-2-y1 B 2212
CH S@g H H H £H3 2-Pyridinyl H 2 2 1 2
CH’S@Q HHH Eﬂs 4-Pyridinyl H 2 21 2
cH S@Z H HH Cﬁs 2-Pyrimidiny) H 2 21 2
CH 502 H HH CH3 2-Benzimidazolyl H 2 21 2

und die Salze der in den vorstehenden Tabelien aufgefiihrten Verbindungen.

Ein weiterer &egemstémd dar Erfimdung ist ein Verfahren zur Herstellung der
Yerbindungen der Formel I und ihrer Salzs.



A further enbodi nent of the preferred conpounds 30

is the nunmber 3. Particularly preferred conpounds of the formula | are
those in which X is CHor. N, Y is S, 35 R1 i s hydrogen, R2

hydr ogen, R3:

consi sting ovo

is hydrogen, R4 is hydrogen, R5 is 1-4C alkyl, 18 R6
I's an R8- and R9-substituted cyclic systemwhich is selected fromthe group
#he, furan, thiophene, thiazole, im dazolRCIERSER23 e, '

-39 -

.Das Verfahren ist dadurch gekennzeichnet, daB man

a)

b}

d)

Mercaptobenzimidazole der Formel II (siehe beigefﬁgies Formelblatt I),
worin X, Rl, R2, R3 und R4 die oben angegebenen Bedeutungen haben, mit
Picolinderivaten III (siehe beigefligtes Formelblatt I), worin RS, RS,
R7, Y, my p, g, *, t und u die oben angegebenen Bedeutungen haben und A
eine geeignete Abgangsgruppe darstellt, umsetzt oder daB man

Verbindungen der Formel IV (siehe beigefligtes Formelblatt I), woriﬁ X,

"R1, R2, R3, R4, RS, R7, m, r und t die oben angegebenen Bedeutungen

haben, n, p und q die Zahl 0 bedeuten und A eine geeignete Abgangsgrub-
pe darstellt, mit Verbindungen R6-C HZu -YH (mit Y = S, 0 NH oder
N-1-4C-ATkyl) umsetzt, oder daB man '

Verbindungen der Formel V (siehe beiliegendes Formelblatt II), worin’X,
RI, R2, R3, R4, R5, R7 und n die oben angegebenen Bedeutungen haben und
Hal ein Halogenatom darstellt, mit Thiolen VI (siehe beigefigtes
Formelblatt II), worin R6, Y, m, q, r, t und u die oben angegebenen

' Bedeutungen haben, umsetzt, oder daB8 man

Benzimidazole der Formel VII (siehe beiliegendes Formelblatt II), worin
R1, R2, R3, R4 und X die oben angegeEeneniBedeutungen haben und A eine
geeignete Abgangsgruppe darstellt, mit Pyridinen der Formel VIII (siehe
beiliegendes Formeliblatt II), worin RS, R6, R7, Y, m, p, q, v, t und u
die oben angegebenen Bedeutungen haben, umsetzt und

(falls Verbindungeh der Formel I mit n=1 bzw. p=1 und/oder g=1 oder 2
und/oder Y=S0 bzw. 502 die gewiinschten Endprodukte sind), daB man an-
schlieBend die erhaltenen Verbindungen mit n=0 und/oder p=0 und/oder g=0
und/oder Y=S oxydiert, und/oder daB man erhaitene Verbindungen gewiinsch-
tenfalls anschlieBend in die Salze iberfihrt und/oder daB man erhaltene
Salze geﬁﬂnschtenfalls anschlieBend in die freien Verbindungen iberfiihrt.

Bei den vorstehend aufgeflihrten Umsetzungen kénnen die Ausgangsverbindungen
als solche oder gegebenenfalls in Form ihrer Salze eingesetzt werden.

are those in which m

is

&



téTrazoIe, t hi adi azol e, pyridine and pyrimdine, 5 R7 I s hydrogen,
Is nitro, RO I s hydrogen or 1-4C-al kyl, m Is the nunber 2 or 3, n
i the nunber 0, 10 p is the nunber O, t is the nunber 0 and u

is a nunber fwa

msheszp 3 and their salts. Very particul arly poeisgosesss

conpounds of the 15 formula | are those in which X iIs CHor N, Y
S, RL I s hydrogen, R2 i's hydrogen, 20 g R3 I s hydrogen, R4 S

hydr ogen,

Als geeignete Abgangsgruppen A seien beispielsweise Halogenateme, insbeson-
dere Chlor, oder durch Veresterung (z.B. mit p-Toluolsulfensdure) aktivier-
te Hydroxylgruppen genannt. :

Die Umsetzung.ven II mit III erfolgt in geeigneten, verzugsweise polaren
pratischen oder aprotischen Lisungsmittein (wie Methanel, Ethamol, Isopro-

. panol, Dimethylsulfoxid, Aceton, Dimeihylformamid cder Acetonitril) unter

Zusatz oder unter AusschiuB ven Wasser. Sie wird beispielsweise in Gegen-
wart efnss Protonenakzeptors durchgefihrt. Als solche eignen sich Alkali-
metal thydroxide, wie Natriushydroxid, Aikalimetallcarbonate, wie Kalium-
carbenat, oder tertidre Amine, wie Pyridin, Triethylamin oder Ethyldiise-

‘propylamin. Alternativ kann die Umsetzung auch ohne Protonenakzeptor durch-
-gefihrt werden, wobei - Je nach Art der Ausgangsverbindungen - gegebenen-

falls zunfichst die Saureadditionssalze in besanders reiner Form abgetremnt
werden kinnen. Die Reaktionsfemperatur kann zwischem 0° und 150°C liegen,
wobe! in Gegenwart ven Protonenakzeptoren Temperaturen zwischen 20° und
80°C und chne Protonenakzeptoren zwischem 60° und 120°C - insbesondere die
Siedetemperatur der verwendeten L3sungsmitte]l - bevorzugt sind. Die Re-
ékti@msZaitaﬂ-ﬁiegen zwischen 0,5 und 30 Stunden.

Die Umsetzung der Verbindungen IY mit den Yerbindungen R8-C H2u -Yi erfolgt
auf dhniiche Weise wie die ﬁmsatzung der VYerbindungen II mit den Verbia-
dungen 111.

Bie Umsetzung der Verbindungen ¥ mit den Thiclen VI erfolgt auf an sich

bekante HWeise, wie sie dem Fachmann fOr die Herstellung von Sulfiden aus
Thiolen und halcgenierten Aromaten bekamnt ist. Das Halogenatom Hal ist

baverzugt ein Chleratom.

Die Umsetzung der VErbiﬁdumgem VII mit den Verbindungen VIII erfolgt im
Prinzip auf analoge Weise wie die Umsetzung der Verbindungen II mit dem
Verbindungen ‘131,

Die @xidati@m der suifide zu den Suifcxiden bzw. Sulfonen erfolgt unter den.
‘Badingungen, wie sie dem Fachmann fir die Oxidation von Sulfiden zu Sul-

foxiden hazw. Sulfonen geliufig sind [siehe hierz: z.B. J. Drabowicz und M.



R5 Is 1-4Cal kyl, R6 s R8- and RO9-substituted imdazole, R7 IS

hydr ogen, 25 R8 Is nitro,. RO I's hydrogen or 1-4C-alkyl, m Is the
nunber 2 or 3, n is the nunber 0, p is the nunber 0, 30 t is the
nunber 0 and u. is a nunber from1l to 3 and their salts. 'Exenplary

conpounds accordgﬁg to the invention are listed in the following tables: 35
Conpounds oV O*R@4%Hrnul a 1 (see attached for- nula sheet |pcrimssezzar 0, p
0, q 0, R6 di met hyl - carbanmoyl and with the followi ng further

substi tuent - -

Mikelajczyk, Organic preparations and procedures-int. 14(1-2), 45-89(1982)
oder E. Block in S. Patai, The Chemistry of Functional Groups, Suppiement
E. Part 1, S. 539-608, John Wiley and Sons (Interscience Publication),
1980]. Als Oxidationsmittel kommen alle fir die Oxidation von Sulfiden zu
Sulfoxiden bzw. Sulfonen @iblicherweise verwendeten Reagenzien in Frage,
insbesondere Peroxysduren, wie z.B. Peroxyessigsdure, Trifluorperoxyessig-
sdure, 3,5-Dinitroperoxybenzoesiure, Peroxyma1e1nsaure, Magnesiummonoper-
oxrphthalat oder bevorzugt m-Chlorperoxybenzoesiure.

Die Reaktionstemperatur liEgt (Je nach Reaktivitit des Oxidationsmittels
und Verdiinnungsgrad) zwischen -70°C und der Siedetemperatur des verwendeten
‘Losungsmittels, bevorzugt jedoch zwischen -30°.und +20°C. Als vorteilhaft
hat sich auch die Oxidation mit Halogenen bzw. mit Hypohalogeniten (z.B.
mit wiBriger Natriumhypochloritldsung) erwiesen, die zweckmdBigerweise bei

~ Temperaturen zwischen 0° und 50°C durchgefiihrt wird. Die Reaktion wird
zweckmiBigerweise in inerten:Ldsungsmitteln, z.B. aromatischen oder chlo-
rierten Kohlenwasserstoffen, wie Benzol, Toluol, Dichlormethan oder Chio-
roform, vorzugsweise in Estern oder Ethern, wie Essigsiureethylester, Es-
sigsdureisopropylester oder Dioxan, oder in Alkoholen, vorzugsweise Iscpro-
panol, durchgefiihrt. S

Die erfindungsgemiBen Sulfoxide sind optisch aktive Verbindungen. Je nach
Art der Substituenten kdnnen noch weitere Chiralititszentren im Molekiil
sein. Die Erfindung umfaBt daher sowohl die Enantiomeren und Diastereomefen
als auch ihre Mischungen und Racemate. Die Enantiomeren kénnen in an sich
bekannter Weise (beispielsweise durch Hersteliung und Trennung entspre-
chender diastereoisomeker Verbindungen) separiert werden (siehe z.B.

~ N092/08716). |

Die Verbindungen II sind z.B. aus w085/02646, EP 134 400 oder EP 127 763
bekannt. Die Verbindungen III mit p=0 bzw. g=0 kénnen beispielsweise so wie
in den nachfolgenden Beispielen beschrieben hergestellt werden.

Fir Verbindungen III mit p=1 bzw. q=1 oder 2 bzw. Y=SO oder SO2 werden die
-entsprechenden Z-Hydroxymethyl-4-mercaptosubstituierten_Pyridine beispiels-
weise mit m-Chlorperoxibenzoesiure oxidiert und anschlieBend beispielsweise
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Je nach Art des Substituenten R6 werdém die Sulfoxide bzw. Sulfene auch bei
der Oxidatien zu den Sulfexiden n=1 erhalien. Im Obrigen kinnen die jewei-
ligen Sulfide bzw. Sulfoxide oder Sulfone durch Wahl geeigneter Ausgangs-

- verbindungen bzw. durch Verwendung selektiver Oxidationsmittel hergesteilt

werden.

Die zur Herste?@ung'van 111 benBtigten Ausgangsverbindungen kénnem z.B. aus
den entsprechenden Haﬁcgenverbindungem analog J. Med. Chem. 14 (1971) 349
hergestellt werden.

Die Yerbindungen ¥, ¥, VII und YIII sind ebenfalls bekannt oder sie kiinnen
nach an sich bekannten Yerfahren aus bekannten Ausgangsverbindungen auf -

analoge Weise hergestellt werden. So erhilt man beispielsweise Yerbindungen
der Formel V durch Umsetzung von Verbindungen der Formel II mit zu Verbia-

dungen der Formel Il entsprechenden 4-Halogenpyridimen.

Die folgenden Beispie?e erldutern die Erfindung niher, ohne sie einzu-
schrinken. Die erfindungsgemiBfen Verbindungen und die Ausgangsverbindungen
kénnen auf analoge HWeise wie in dem Beispieien beschrieben hergestellt
werden.
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benzimi a 1

2-{[[4-(2-Chlorethylthio]-3-methyl-2-pyridiny1]methyl]thio}-1H-benzimidazol
(10mMo1) werden mit Phenol (20mMol) und Kaliumcarbonat {60mMo1) 24 h bei
100°C in Acetonitril (25m1) gerdhrt. Nach Filtration engt man ein, nimmt
den Riickstand in Dichlormethan auf, wischt mit 0,1 N Natronlauge, trocknet
iber Magnesiumsulfat, engt ein und chromatographiert an Kleselgel
(EE/MeOH) .

Aus den reinen Fraktionen erhilt man nach'KrisfaIIisation aus Diisopropyl-
ether die Titelverbindung in Form farbloser: Kr1snal1e, Schmp 72-73° C,
Ausb.: 64 % d.Th. -

bég;imida;ol

Nach der in Beispiel 1 beschriebenen Arbeitsweise erhilt man durch Umset-
zung von 2-{[[4-(4-Chlorbutylthio)-3-methyl-2-pyridinyljmethyl]thio}-1H-
benzimidazol mit Phenol die Titelverbindung; Schmp. 122 123°C; Ausb.:

69 % d.Th.

-methyl1thio}-1H-benzimidazol -

Nach der in Beispiel 1 beschriebenen Arbeitsweise erhilt man durch Umset-
zung von 2-{[[4-(Z-ChlorethyIthio)-3-methy1-2-pyridiny1]methy1]thio}-lH-
benzimidazol mit 4-Methyl-benzylmercaptan nach UmkristafTisation aus
Methanol/Toluol die Titelverbindung; Schmp. 129-130°C; Ausb.: 55 % d.Th.
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Mach der in Beispiel 5 beschrisbenen Arbeitsweise erhiit man durch Unset-

- zung von 2-{[[4-(3-Chiorpropylthic)-3-methyl-2-pyridinyl Jmethyl]thic)-1H-
benzimidazol in Ethanol ohne Zusatz von Hasser mit Dimethylcarbamidsiure-
Na-Salz die Titelverbindung als farblose Kristalle; Schmp. 115-117°C;
Ausb.: 94 % d.Th.

2-{[[4-{3-Chiorpropylthio)-3-methyl-2-pyridinyl Jmethyljthio}-1H-benzimida-
2ol {3 whol) wird mit 2-Furyimethylthiol (3,6 mMol) und IN Matronlauge
{4 ml} in Ethanol {20 ml) 20 h unter RickfluB gerithrt. Nach Abdampfen des
Ethanels im Vakuum setzt man 20 ml Wasser zu und extrahiert mit 3 x 10 ml-
Ethylacetat. Die vereinigten organischen Phasen warden singeengt und der
Rickstand chrematograghiert (EE/ Methanol/Tristhylamin). Nach Xristaliisa-
tien aus Dichlormethan/Diiscpropylether erhilt man die Titelverbindung als
beiges Pulver; Schmp. 113-116°C; Ausb.: 69 % d.Th.

flach der in Beispi@] § beschriebenen Arbeitsweise erhiit man durch Umset-
zung mit 5-Dimethylaminomethyl-2-furyimethyithiol die freie Titelverbindung
als 01. Mit gasférmiger Salzslure 138t sich die Titelverbindung als Hydro-
chlorid aus Aceton f&llen; Schap. 112°C (Zers.).

Nach der in Beispiel 5 beschriebenen Arbéitsﬁeise erhdlt man durch Umset-
zung mit 2-{5-Mathyl-4-thiazolyl)-ethylthiel nach Fillung mit konz. Salz-
siure in Aceton die Titelverbindung; Schmp. 159-162°C; Ausb.: 83 % d.Th.

H
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$Aeh der in 5 beschriebenen Arbeitsweise erhdlt man mit 2-Guanidino-thia-

“zo1-4-methylthiol nach Fallung mit etherischer Salzsiure in Aceton die Ti-

telverbindung als farbloses, stark hygroskoplsches ‘Pulver; Ausb.: 29 %
d.Th.; Schmp. 185°C (Zers.).

dinyllmethyllthio}-1H-be dazel

Z-{[[4-(3-Ch1orpropy1thio)43-méthy1424pyridiny]]methyl]thio}-lH-benzimida-
zol (1 mMol) wird mit 2-Mercapto-1H-benzimidazol (1,05 mMol) und IN Natron-
lauge {3 ml) in 10 m] Ethanol 20 h bei 60°C gerilhrt und ansch)ieBend mit
weiteren 10 m] Wasser verdinnt. Man 1Bt abkihlen, filtriert vom ausgefal-
lenen Feststoff wischt mit Ethanol/Wasser 1/1 nach und trocknet im Vakuum
bei 50°C. Man erhdlt die T1te1verb1ndung als graues ‘Pulver; Schmp.

85-87°C; Ausb.: 83 % d Th.

nyllmethyl] thio)-1H-benzimi l'f{J

Nach der in Beispiel 9 beschriebenen Arbeitsweise erhdlt man durch Umset-
zung mit 2-Mercapto-benzthiazol die Tite1verb1ndung, Schmp 126-128°C;
Ausb.: 85 % d.Th. o -

‘me io}1H-benzimidazol
Nach der_ in Beispiel 9 beschriebenen Arbeitsweise erhilt man durch Umset-

zung mit 2- -Mercapto-benzoxazol die T1te1verb1ndung, Schmp. 73-76°C;
Ausb.: 72 % d.Th. -

H

S

3

$*
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Cbnpounds of the formula | (see attached_fgr- nula sheeti) where n =0 p
=0, ¢ 0, R6 = Nnethyl N - cyanoan1d|no and with the foll owi ng further

substltuent nean[ngs:ﬁ‘f?‘Y poyg RL oo RO

B H 3 0 o

2-{[[4-(3-Chicrpropylthio)-3-methy!-2-pyridinyl Jmethyl]jthic)-1H-benzimida-
z0l, 2-Hercaptonicotinsduremethylester (1,2 Equivalente) und Xalziumcarbo-

- mat (5 Equivaiente) werden 20 h in Methamol unter RickfluB zum Sieden er-
hitzt. Mach Abk@hlung wird filiriert, zum Trocknem eingeengt, mit Wasser
versetzt, mit Dichlormethan extrahiert und restliches Dichlormethan aus der
Hasserphase abdestilliert. Der aus der Wasserphase ausgefallene Feststoff
wird abgesaugt, mit Wasser gewaschen und getrocknet. Man erhiilt die Titel-
verbindung; Schmp. 129-131°C; Ausb.: 47 % d.Th.

Nach der in Beispiel 12 beschriebenen Arbeitsweise erhlt man durch Umset-
zung mit 2-Mercapto-benzoesdure nach Zugabe von wissriger Salzsiure zur
Wasserphase die Titelverbindung als beigen Festst@ff, Schap. 142°C (Zers.); -
Ausb.: 57 % d.Th.

2-{[[4-{3-Chlorpropyithis)-3-methyl-2-pyridinyl Jmethyl]thio}-1H-imidazo-
[2,3-b]-pyridin werden mit 4-Mercapto-pyridin (1,3 Equivalente) und Natron-
Tauge {2 Equivalente) 24 k in Ethanol/Wasser 2:1 erwdrmt. Man verdinnt mit
Hasser und 188t abklhlen. Der ausgefallene Feststoff wird abgesaugt und
‘getrocknet. Man erhilt die Titelverbindung; Schmp. §9-72°C; Ausb.: 39 %
d.Th.

Nach der in Beispiel 14 beschriebenen Arbeitsweise erhdit man durch Umset-
zung wit 1-Methyl-2-mercaptotetrazol die Titelverbindung; Schmp. 56°C
{Zers.); Ausb.: 78 % d.Th. :
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g further 5 substituent neani ngs:

Nach der ‘in Beispiel 14 beschriebenen ArbeifSweisé erhdlt man durch Umset-
zung mit 2-Mercaptopyrimidin die thelverbindung, Schmp. 136°C (Zers )3
Ausb.: 90 % d.Th. : -

Nach der in Be1sp1e1 14 beschriebenen Arbeitsweise erhilt man durch Umset-

zung mit 1-[(2-Dimethylamino)-ethyl]- 5—mercaptotetrazo] die freie Base der
Titelverbindung als 01. Man stellt daraus mit konz. ‘Salzsdure in Aceton ein
Hydrochlorid her und erhdlt die Titelverbindung als farblosen Feststoff;

~ Schmp. 81-83°C; Ausb.: 39 % d.Th.

18. 2-{[[4-[5-(N-cyan-N’-Methyl-amidino)-1.5-dithiapent-1-y1
pyridinylimethyl1thio)-1H-benzimidazol

Nach der in Beispiel 5 beschriebenen Arbeitsweise erhdlt man durch Umset-

zung mit N-Cyan-N’-methyl-isothioharnstoff-Na-Salz in Isopropanol nach Zu-

gabe von Wasser zum Reaktionsgemisch direkt die Titelverbindung als hell-
gelben Feststoff; Schmp., 136-138°C; Ausb.: 79 % d.Th.

2-yImethylthioe)-1H-benzi

364 mg (1 mmol) 2-{[[4-(3-Chlorpropylthio)-3-methyl-2-pyridinyl]methyl]-
thio)-1H-benzimidazol, 340 mg (1;4 mmo1) 5-Chlor-2-thiophen-2-yImethyl-iso-
thiuronium-chlorid und 1,8 ml (3,5 mmol) 2 N NaOH werden in 10 ml Ethanol

3 h am Rackflus gekotht. Es wird mit Wasser verdinnt, Ethanol wird ab-
destilliert. Der Rickstand wird 3 mal mit Dichlormethan extrahiert. Die
vereinigten organischen Phasen werden mit Wasser gewaschen, dber Magnesi-
umsh]fat getrocknet, filtriert und eingeengt. Der Rickstand wird mit Es-
sigester/k6dz. Ammoniék'- 99/1 Gber Kieselgel chromatographiert. Die Titel-

wheren =0, p 0, g =0, R6 "1-N nethyl-2-nitroethyl and with
owi n o
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4,3 g (12 mmol) 2-[2-(2-Methyl-5-nitro-imidazel-1-yl}-ethyl]-isothiuronium-
jodid werden in 80 w1 Ethamol geldst. 0,96 g (24 mmol) Natriumborhydrid
werden zugegeben. Nach Beendigung der Gasentwicklung werden 2,8 g (8 mmol)
2-{[[4-{3-Chlarpropylthic}-3-methyl-2-pyridinyl Jmethyllthic)-1lk-benzimida-
zol zugegeben. Man 186t 8 h bei RT rihren. Nach beendeter Reaktion wird |
angesduert um Uberschiissiges Natriumborhydrid zu vernichten. AnschlieBend
wird mit Hasser verdiinnt, Ethanol wird abdestiiliert und der pH auf ca. 11
eingestellt. Man extrahiert 3 mal mit Dichlormethan. Die vereinigten orga-
nischen Phasen werden mit Wasser gewaschen, @iber Magnesiumsulfat getrock-
net, Ffiltriert und eingeengt. Der Rickstand wird mit Essigester/Methanol/-
kenz. Ammoniak = 89/10/1 Ober Kieselgel chromatoyraphiert. Das Rohprodukt
wird in Isopropanal geldst und mit komz. HCY angesiuert. Mam engt vollstin-
dig ein. Die Titelverbindung kristallisiert beim Yerreiben mit Aceton.
Schmp. 144-149°C; Ausb. 1,6 g {32 % d.Th.)}.

Nach der in Beispiel 20 beschriehensn Arbeitsweise erhilt mam durch Umset-
Zung mit ZEI3%(ZGMgthyEeSsmitroeimidazclsley?}spr@pyﬁ]aisathiwr@mium~;hl@»
rid die Titelverbindung. Schmp. 118°C {Zers.); Ausbh. 13 % d.Th.

Mach der in Beispiel 15 beschrisbenen Arbeitsweise erhilt man durch Umset-
zung von 2-{[[4-(2-Chlorethylthic)-3-methyl-2-pyridinylJmethyl]jthic)-1H-
benzimidazo? mit 2-[2-{2-Methyl-5-nitro-imidazol-1-y1)-ethyl]-isothiuron-
jum-jodid die Titelverbindung. Schmp. 142-145°C; Ausb. 33 % d.Th.
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buty)thio}-pyridin-2-yImethylthio)-1H-benzimidazol

2,5 g (6 mmol) 2-Chlormethyl-3-methyl-4-{4-[2-(2-methyl-5-nitro-imidazol-
1-y1)- ethy?thio] -butylthic}- pyridin und 0,9 g (6 mmol) 2- Mercaptobenzimi-

dazol werden in 25 ml1 Isopropanol 1 h am Rﬁckf]us gekocht AnschlieBend
wird im Eisbad abgekiihl1t und der ausgefallene Feststoff ‘abgesaugt. Der
Feststoff wird in Wasser aufgenommen und mit gesdttigter Natriumhydrogen-
carbonat1idsung versetzt. Man extrahiert mit Dichlormethan. Die organische
Phase wird mit Wasser gewaschen, {iber Magnesiumsulfat getrocknet, f11tr1ert

" und eingeengt. Die Titelverbindung kristallisiert und wird aus wenig Me-
thanol ausgerihrt. Schmp. 160-162°C; Ausb. 0,62 g (20 % d.Th.).

2,68 g (7,5 mmol) 2-[2-(2-Methyl-5-nitro-imidazol-1-y1)-ethyl]-isothiuron-
jum-jodid werden in 30 m1 Ethanol vorgelegt und mit 0,57 g (15 mmol) Natri-
umborhydrid versetzt. Nach Beendigung der Gasentwick]uﬁg werden 1,82 g

(5 -mmo1) 2-{[[4-(3-Chlorpropylthio}-3-methyl-2-pyridinyl]methyl]thio}-1H-
1m1dazo[4 5-b]pyridin zugegeben Es wird 10 h am RickfluB gekocht. Nach be-
endeter Reaktion wird angesduert um ﬁberschuss1ges Natriumborhydrid zu ver-
nichten. AnschlieBend wird mit Wasser verdinnt, Ethanol wird abdestilliert
und der pH auf ca. 11 eingestellt. Man extrahiert 3 mal mit Dichlormethan.
Die vereinigten organischen Phasen werden mit Wasser gewaschen, Uber Magne-
siumsulfat getrocknet, filtriert und eingeengt.-Der Riickstand wird mit Es-
sigester/Methanol/konz. Ammoniak = 75/20/5 dber Kieselgel chromatogra-
phiert. Das Rohprodukt wird in Isopropanol geldst und mit konz. HC1 ange-
siuert. Man engt vollstindig ein. Die Titelverbindung kristallisiert beim
Verreiben mit -Aceton. Schmp. 75°C (Zers.) Ausb. 0,81 g (28 % d.Th.).
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Zu einer LBsung von 2-Mercapto-lH-benzimidazol (1,5 g/10 mMol) in 40 ml
Ethanel und 21 m1 1 n Natronlauge wird ein Aguivalent 2-Chlormethyl-4-(3-
ch]@rprapyithi@)esemgthylpyridinehydrqchiurid {geldst in 10 ml Wasser} in-
nerhalb von 20 Min. bet 40°C zugetropft. Man rihrt anschlieBend 2 - 3 h bed
Sﬁu6@°c und weitere 3 - 4 h bet Raumtemperatur, destiiliert Ethanol am Ro-
tationsverdampfer (1 kPa/40°C) ab, extrahiert 3 mal wmit je 20 m! Dichlor-
methan, wischt mit 0,1 » Natronlauge, trocknet fber Kaliumcarbenat und engt
im Yakuum vollstindig ein. Zur Reinigung wird das Rohprodukt an Kieselgel
@hr@mat@graphiert {Dichliormethan/Methanol 20: 1 bis 3 1); die gessmmelten
reinen Fraktionen werden gemeinsam im Vakuum eingeengt und aus Dichlor- -
methan/Diisopropylether zur Kristallisation gebrzcht; AnschlieBend wird aus
Methanol/Toluol umkristallisiert. Ausbeute 2,67 g (74 %) der Titelverbin-
dumg_als farbloser Feststoff vom Schmp. 112-114°C.

Zu 50 w1 trockenem N-Methylpyrolidon (NMP} werden 6 g (60 %iges) NaH
portionsweise zugegeben, es wird i5 Min. gerihrt, 9,5 g (0,11 Mol) 3-Hy-
droxy-propylmercaptan werden innerhalb von 20 Min. zudosiert und es wird
erneut 30 Min. bis zur Beendigung der Gasentwicklung gerfhrt. AnschlieBend
tropft man innerhalb von 20 Min. eine Lsung von 14,4 g (0,1 Mol} 4-Chler-
2,3-dimethylpyridin-N-oxid in 100 ml MMP zu, rihrt die Reaktionsmischung

1 b bei Raumtemperatur, anschlieBend 1 h bei 70°C und damach noch 1 h bei
160°C.

Mach beendeter Umsetzung 188t man abklhlen, verdinnt mit 500 m1 Wasser und
extrahiert 4 mal mit je 300 ml Dichiormethan, Dis vereinigten vrganischen
Phasen uerdem mit Wasser gewaschen, Ober Magnesiumsulfat getrocknet, einge-
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luol erhdlt man die Tltelverb1ndung als beigen Feststoff vom Schmp.
106-107°C (sublimiert): Ausb.: 68 % d.Th.

b) 2-Hydroxymethyl-4-(3-hydroxypropylthio)-3-methylpyridin

Man 16st das unter a) erhaltene gelbe 61 in 100 ml Essigsiureanhydrid, und
riihrt 2 h bei 100°C. Nach E1nengen im Vakuum wird der braune, dlige Riick-
stand in einer Kuge1rohrdest111at1onsapparatur destilliert und ohne Reini-

" gung weiter umgesetzt

Das 6lige Destillat wird in 100 ml 2 n Natron]auge und 100 ml ‘Isopropanol

2 h unter Rbhren auf RﬁckfluBtemperatur erh1tzt Isopropariol ‘abdestilliert,
der Rickstand 3 mal mit je 100 ml Dichlormethan extrahtert die vereinigten
organischen Phasen mit Wasser gewaschen, iber Kaliumcarbonat getrocknet ind
im Vakuum eingeengt. ‘Man erhilt 5,0 g 2-Hydroxymethyl-4- (3-hydroxypropy1-
thic)-3-methylpyridin, das ohne Reinigung weiter umgesetzt wird. Aus Iso-
propanol 1aBt sich mit konz. Salzsiure ein Monohydrochlorid der Titelver-
bindung herstellen; Schap. 188-190°C (Zers.). |

c) 1 meth 1-4-(3-ch

5,0 g des O1s aus b) werden in Dichlormethan (100 m1) ge165t 4 Aquivalente
Thionylchlorid zugetropft und 20 h bei Raumtemperatur geriihrt. Man engt
volistindig ein und erhdlt 4,5 g der Titelverbindung als dligen, allmahlich
kristallisierenden Rickstand. Kristallisation aus Isopropanol/Diisopropyl-
ether Tiefert d. Titelverbindung als farblosen Feststoff; Schmp. 142-144°C
(Zers.).

imidazol

Nach der in Beispiel Al. angegebenen Arbeitsweise erhilt man durch Umset-

~ zung von 2-Mercapto-1H-benzimidazol mit 4-(2-Chlorethylthio)-2-chlormethyl-

3-methy1pyridin-hydrochlorid und NaOH nach Kristallisation aus Essigester
die Titelverbindung (62 % d.Th.) als farblosen Feststoff vom Schmp.
178-180°C.
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TABLE 7 Conpounds of the formul a | (see attached for- nula sheet 1) where
n =0, p=0, q=0, R4 =nethyl- sulfonyl and with the follow ng further
subti t uent neanlngs %XiriY'R1JR27R31R5” “7:‘_RQ_T

Mach der in Beispiel A2.a) anmgegebenen Arbeitsweise erhilt man durch Um-
setzung von é-Chlor-2,3-dimethylpyridin-K-oxid mit 2-Mercaptoethanol und
Hatriumhydrid die Titelverbindung ais 81igen ROckstand, der @hn@ weitere
Reinigung in der Folgestufe eingesetzt wird.

Kach der in Beispiel A2.b} angegebenen Arbeitsweise erhilt man durch Umset-
zung des unter a} erhaltenen Ois mit Essigsdureanhydrid und anschlieBender
Yerseifung mit NaOH die Titelverbindung als 81igen Rickstand, der chmne wei-
tere Reﬁnigung in der Felgestmfa eingesetzt wird.

Mach der in Beispiel AZ.c) angegebenen Arbeitsweise erhdlt wan durch Umset-
zung des unter b) erhaltenen 81s mit Thiomylichlorid die Titelverbindung als
81igen Rickstand, der als LBsung in Ethanol direkt zur Umsetzung mit 2-Mer-
captobenzimidazol eingesetzt wird.

a) °3s@hm@re4;[N»{Zehydraxyethyﬂ}awamgthylamﬁn@]eZahydr@xym@thylpyridin

Eine Mischung aus 3,4-Dichlor-2-hydroxymethylipyridin (J.Med.Chem. 1989, 32,
1978) (2,5 g) in 2-Methylaminoethanol (30 ml) wird in einem Stahlautoklaven
2,5 h bei 160°C erwirmt, das iberschiissige Amin im Hochvakuum abgézggea und
dar verbleibende ROckstand an Kieselge) chromatographiert (Dichlormethan/-

Methanol 95/5). Ausbeute: 2,3 g als gelbliches B1. .
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CH SH H H CH3 2-1mdazolyl H3 - 00 CH
SH H H CH3 1-Methyl-2-imdazolyl - 0 OCH S
H

H H CH3 1,2, 3-Triazol -4-yl _ H3 - OO0OCH SH H H
CH3 1-Methyl-1.2.3-triazol-4-yl ) H3 - OO0OCH SH H.H CH3
1,2.,4-Tria - 3- V| H3 - 00 25 X YRL R RBRS
R6 W0 ssidass RTm r t uCH S HH H PCHERISOR237
4-Methyl -1, 2, 3,4-triazol -3-yl H 3 - 00CH S HH H CHerr]
Tetrazol- 5-yl . -#833 - 00CH S HH H CHerr]
1- Met hyl tetrazol - 5-yl ' H 3 - 00CH S HH H CHerr].
1- (2- Di et hyl aamnmt-mm(mcnmlthﬁ)yu-metltﬂaﬁmoa 2- thbrﬁ&hy%y#dﬂ.’-h recH err]
1-(2- Fydroxyetaghgﬁptrazol 5-yl 0O0CH S H CH[erM
1, 2, 3-Thi adi azol' - 4-yl H 3 - 00CH S HH H CHerr]
1, 3, 4- Thi adi azol - 2-yl o ' H 3 - 00CH S HH H CHerr]
5- Met hyl - 1 E3né-Lobunacva 9L chloy4- [N- (2-hydroXyethyl ) =N-m@tf}1 amino] - 2- hydroxy-me-

thylpyridin (2,3 g) in Dichlormethan (30 ml1) wird bei 0°C tropfenweise mit
einer Ldsung von Thionylchlorid (4 ml) in Dichlormethan (20 m1) versetzt.
Anschliefend 138t man die Temperatur auf 20°C“§teigen'(20 Min) und hilt da-
nach die Temperatur 30 Min bei 40°C. Nach Abziehen des Lésungsmittels im
Vakuum wird der verbleibende Rickstand an Kieselgel chromatographiert
(Petrolether/Ethylacetat 7/3 Mischung, die 1 ml konz;'NH3 X ag/L enthilt).
Ausbeute: 2,6 g.

Dl1. 4-(3-Chlorpr

imidazol-dihydrochlorid

2-Mercapto-1H-benzimidazol (10 g) und Z-Ch1ormethy1-44(3-chlorpropy1thio)-
3-methoxypyridin-hydrochlorid (1 Equivalent) werden in 150 m1 Isopropanol
und 15 ml Wasser 5 h bei 80°C geriihrt, abgekih1t, vom ausgefallenen Fest-
stoff filtriert und aus Isopropanol/Wasser umkristallisiert. Man erhilt die
Titelverbindung als hellbraunes Pulver; Schmp. 117-119°C (Zers.); Ausb.:

67 % d.Th.

Nach der im Beispiel A2 a, b, ¢ beschrigbeneﬁ Arbeitsweise erhdlt man aus-
gehend von 4-Chlor-3-methoxy-2-methylpyridin-N-oxid die Titelverbindung als
langsam kristallisierendes 01, das direkt weiter umgesetzt wird.

El. -(3-Chlor

dazo- -b1-pyrid ih droch]o id

Nach der im Beispiei D1 beschriebenen Arbeitsweise erhdlt man bei der Um-
setzung von 2-Mercapto-1H-imidazo-[2,3-b]-pyridin mit Z-Chlormethy1-4-(3-
ch10rpropylthio)-3-methy1-pyridin-hydroch1orid die Titelverbindung als
farbloses Pulver; Schmp. 186-188°C; Ausb.: 88 % d.Th.

.
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H CHerr] 2-Pyridiyl i _ H 3 - 0
H CHerr] 4-Pyridiyl . - H 3 -
H H CHerr] 2-Pyrimdinyl H 3.
Wooshaesgi err] 2-Benzi ndazol yl PCTIEPOSO22Y 3
H H CHerr] 5,6-D hydroxy-1, 3,4-triazin-2-yl H 3
s of the formula | (see attachegg for- nmula sheet I) where n =
=0, M=Hand 5 - wth the follomnng further substituent
Y. R R v A pa 5 . £ wibrn. imidaen] \ R7
Fa 29 drd-{4]

thylthi LY U EO e uw;aﬁLnethyIan1nonEthyIphenyl
H H H CH[err] 3- Pi peri di nonet hyl phenyl

CH ¢
CH O
% b ﬁ'ﬂxﬁmﬁﬂ E{'&%ﬁ%ﬂ#ﬁtﬁﬁ)-s‘-ﬁethﬂ -pyridin

4,29 @1&5 mm@?} watriumhydrid (80 %ig in Paraffinm) wewdem in 100 wﬂ DMF
unter Eiskdhlung vorgelegt. 35,5 g (290 mmol) 1,4-Butandithiol werden lang-
sam zugetropft. Nach Beendigung der Gasentwicklung werden 15,3 g (97 mmol)
4-Chlor-2-hydroxymethyl -3-methyl-pyridin in 20 ml DMF zugetropft. Wach ca.
30 Winuten 188t man auf RT kommen und r@brt 12 h bei dieser Temperatur. Man
vardinnt mit 800 m! Eiswasser und neutralisiert mit Essigsdure. Es wird 3
mal &1t Dichlormethar extrahiert. Die vereinigten organischen Phasen werden
4 mal wit Wasser gewaschen, liber Magnesiumsulfat getrocknet, filtriert und
eingeengt. Das Robprodukt wird mit Essigester/kenz. Ammoniak = 99/1 lber
Kieselgel chromatographiert. Man erhdit die Titelverbindumg als gelbes
Kristallisat. Schmp. 58-63°C; Ausb. 13 g (55 % d.Th.}.

b) 2-Hydroxymethyl-3-methyl-4-(4-[2-(2-methyl-5-nitro-inidazol-1-y1)-
ethy%thi@]sbmtylthi@}cpyrﬁdin

0,43 g {15 mmol) Natriumhydrid werden unter Eisk@hlung in 25 m! DNF vor-
gelegt. 3,33 g (13,7 mnol) 2-Hydroxymethyl-4-{4-mercaptobutylthio)-3-ne-
thyl-pyridin werden zugegeben. Nach Beendigung der Gasentwicklung werden
2,52 g (13,7 mmol) 1-(2-Chlorethyl)-2-methyl-5-nitro-imidazol in 10 ml DWF
zugetropft. Man 148t 1 b unter Eiskihiung rlhren. AnschlieSend wird mit 200
wi Eiswasser verdimnt und mit Essigsdure neutralisiert. Es wird 3 mal mit
Dichlormethan extrahiert. Die vereinigten @rganﬁschen Phasen werden 4 mal
mit Hasser gewaschen, Uber Magnesiumsulfat getrocknet, filtriert und
eingeengt. Das Rohprodukt wird mit Essigester/Methancl/konz. Ammoniak =
83/10/1 Uber Kieselgel chromatographiert. Die Titelverbindung fillt baim
tinengen als gelbes Kristallisat an, das aus Diethylether ausgerdhrt wird.
Schmp. 86-87°C; Ausb. 4 g (75 % d.Th.). |
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O H H H CHerr] Phenyl H 2 - 00

O HH H CHerr] 3-D wethylanlnonethylphenyl _ H 2 - 00

O H H H CHerr] 3-Piperidinonethyl phenyl -H 2 - 00

0O HH H_CHe 2- Pyri di nyl : - H 2 - 00

0 H H H“@ﬁ%’é‘ﬁﬁ} 4- Pyridi nyl : , PCLEPS5I02237 ( 0

O H H -H CHerr] Phenyl H 4 - 00

O HH H CHerr] 3-D nethylan1noneth§5phenyl H 4 - 00

O H H H CHerr] 3-Piperdinonethyl phenyl : H 4 - 00

0O H H Hc) CiZkeirlorme thy Py3-mebhy Y44 - (4-[2- (2-methyl-5-nitro-imidazol-1ky1}4 - 0 O

O H H Y H 4 - 00

Oorrpounds h@l? orﬁPmt?%Zeﬁygti?g‘ched for- mula sheet |) where n 0, p

= 0, = 0, R4 = Hand with the follow ng further substituent neanings: X

E CR:Il—I[ R34§(10 mmo]) 2-Hydrb¥ymethyl-3-methyl-4-{4-[2-(2-me®Kyl-S+-nitro- imthoISH HH H
err]

CH o] ﬁe¥ 140l -huty)thio)-pyridin werden uﬁdd WP Dig mgnﬂféNag g%FPJ_t‘H

CH err] 31/56par(1di }]bmqﬂyrlp%gnlthorid in 5 ml D#chlgrme.thyl werden unter Eis-

kiihlung zugetropft. Man 1@8t 2 h bei 0°C rihren. AnschlieBend wird auf

250 ml Eiswasser gegeben und mit gesattigter Natriumhydrogencarbonatlésung
neutralisiert. Die Dichlormethanphase wird abgetrennt und die wiarige Phase
nochmals mit Dichlormethan extrahiert. Die veréinigten organischen Phasen
"werden mit Wasser gewaschen, @iber Magnesiumsulfat getrocknet, filtriert und
eingeengt. Man erhdlt die Titelverbindung als:-gelbes 01, das ohne wextere
Reinigung umgesetzt wird. Ausb. 4,15 g (100 % d.Th.).



N S H H CH err] 2-Thiazolyl 3 N

S H H H [e r] 4,5-D nethyl -2-thiazol yl S
H: H HCHerr] 2-1mdazolyl H 0 S H

H HCHerr] wbashidsyl - 2-i m dazol yl H 3 rreeesdiazH H
HCHerr] 1,2, 3-Triazol-4-yl H 3 - 00N S H H H
CHerr] 1-Methyl- 1,2,3-triazo|-4-y| -5 H 3 - O0ON .S H H H
CHerr] 1,2,4-Triazol-3-yl . .+  H 3 - 00N S HH H
CHerr] 4-Methyl-1,2.4-triazol -3yl sce p g Hy 3 .2 O0ON S H H H

CH err] Tetrazol-5-yl LS M SSS > 00N S H H H
CHerr] 1-Metthylterazol-5-yl ' H 3 - 00 27 CONTI NUATI ON

OF TABLE 9 XpigY; g&ei%@é Wirksamkait von R@rbiwdumggn der Famem I und $hren Sal- " g

R7g f éé%em apsin o 1Feap G Jakedried. sy JBRYT  Fiskbe g oo -

zin als Wirkstoffe fir die Behandlung von Krankheiten, dﬂ@ auf Heﬁﬁcs&ace
teraaakterﬁem beruhen.

IT

Ein weiterer Gegenstand der Erfindung ist daher ein Verfahren zur Behand-
lung von Sdugern, insbesondere Menschen, die an Krankheiten erkrankt sind,
die auf Helicobacter-Bakterien beruhen. Das Verfahiren ist dadurch gekenn-
zeichnet, daB man dem erkrankten Individuwm eine therapeutisch wirksame und
pharmakologisch vertrigliche Menge einer oder mehrerer Verbindungen der |
Formal I und/oder ihrer pharm@knlagisch vertriglichen Salze verabreicht.

Eegenstand der Erfindung sind auBerdem die Verbindungen der Forme! I und
thrs pharmakelogisch vertriglichen Salze zur Anwendung bei der Behandlung-
von Krankheiten, die auf Helicobacter-Bakterien beruhen.

Ebenso umfaBt die Erfindung die Verwendung von Verbindungen der Formel I
und ihren pharmakoclogisch vertrég%ﬁchem Salzen bet der Herstellung von Arz-
neimitteln, die zur Bekimpfung solcher Krankheiten eingesetzt werden, die
auf Heﬁ%cabacteresakteriem herumgns

Ein waiterer Gegenstand der Erfindung sﬁmd Arzneimittel zur ngimpfung von
Hel{cobacter-Bakterien, die eine oder mehrere Verbindungen der allgemeinen
Formel 1 und/oder ihre pharmakologisch vertrdglichen Salze enthalten.

Yon den Helicobacter-Stimmen, gegenlber denen sich die Verbindungen der
Formel I als wirksam erweisen, sei insbesondere der Stamm Helicobacter py-
Teri erwibnt.

Die Arzneimittel werden nach an sich bekannten, dem Fachmann gelZufigen
Verfahren hergestellt. Als Arzneimittel werden die pharmakelogisch wirksa-
men Verbindungen der Formel I und ihre Salze (<Mirkstoffe) entweder als
S@I@he; oder vorzugsweise in Kombination mit geelgneten pharmazeutischen
Hilfsstoffen z.B. in Form voi Tabletten, Dragees, Kapseln, Emulsionen, Sus-



N SHH HCHerr] 1,2,3-Thiadiazol-4-yl H
OON SHH HCHerr] 1,3,4-Thtadtazol-2-yl

- 00N SHH HCHerr] 5-Mthyl-1,3,4-thiaditzol-2-yl

3 -00N SHH HCHerr] 2-Pyridinyl .

H 3 -00H 3 -00N SHH HCHerr] 4-Pyridinyl _
H 3 - 0 O0OWOSSSMH HCHerr] 2-Pyrimdinyl PCT/EP5/02237
H 3 - 00N SHH HCHerr] 2-Benzimdazolyl

H 3 - 00N SHH HCHerr] 5, 6-08ydroxy-1,3,4-triazin-2-yl

H 3 - 0 0 Conpounds of the fornmula | (see attached for- mula sheet

where n = , h r

e ?ensi en, OGe1e@< oﬂee %e 'i@@&e‘éﬁf w&ﬂ?%@ hﬂwsgﬁfg&atl vor-

R7Z m rt @P%r‘g?sﬁe yiggien, 91 und, 854 betrigt.

01CH S HH HCHerr] 3-D nethylam nonethyl phenyl H 3 -

S HH qﬂg‘i@#ﬂﬂ%s@fﬁ]ﬁr kil B%mgﬁmﬂsgmrﬂyl\rznew1tge]forrBﬂ 1er@p|gersgp1e1|qnef,_|

C}ﬁ[err] 48 Em1f§t¢ﬂﬂ Fachpppn, aufayund seines Fachwisgens geldufig. Neben L&semit-
teln, Gelbildnern, Tablettenhilfsstoffen und anderen Wirkstofftrigern kén-
nen peisp1e]sweise Ant10x1dant1en, Dispergiermitte1, Emulgatoren, Entschiu-
mer, Geschmackskorrigentien, Konservierungsmittel, Lﬁsungsﬁermittler, Farb-
stoffe oder Permeationspromotoren und Komp1exb11dner (z.B. Cyclodextrine)
verwendet werden. '

nwoT

Die Wirkstoffe kdnnen beispie1sﬁeisé parenteral (z.B. intravends) oder ins-
besondere oral app1iziert werden. '

Im allgemeinen werden in der Humanmedizin - die Wirkstoffe in einer- Tagesdo-
sis von etwa 0,2 bis 50, vorzugswe1se 1 bis 30 mg/kg Kdrpergewicht, ge-
gebenenfalls in Form mehrerer, vorzugsweise 2 bis 6 Einzelgaben zur Erzie-
lung des gewiinschten Ergebniéses verabreicht. -

In dxesem Zusammenhang ist als erf1ndungswesent11cher Aspekt besonders Zu
erwihnen, daB sich die Verbindungen der Formel I, in denen n die Zahl 0
~ bedeutet, gegenilber Helicobacter-Bakterien bereits bei Verabfolgung solcher
- Dosen als wirksam erweisen, die unterhalb der Dosen liegen, die zur Erzie-
Tung einer - therapeutischen Zwecken genugenden - Magensiuresekret1onshem-
mung e1ngesetzt werden miiBten.

Verbindungen der Formel I, in denen n die Zahl 1 bedeutet, besitzen - neben
ihrer Wirksamkeit gegen Helicobacter-Bakterien - auch eine ausgeprigte ma-
gensauresekretionshemmende Wirkung. Entsprechend kdnnen diesé Verbindungen
auch zur Behandlung solcher Krankheiten e1ngesetzt werden, d1e auf einer
erhdhten Magensiuresekret1on beruhen. - -

Die erfindungsgemiBen Verbindungen kénnen auch in fixer oder freier Kombi-
nation zusammen mit einer die'Magensﬁure’neutralisierendEn und/bder die Ma-
gensduresekretion hemmenden Substanz und/oder mit einer fir die klassische
Bekdmpfung des Helicobacter pylori geeigneten Substanz verabfolgt werden.
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cH SHH HCHerr] 2-1nidazolyl

H HCHerr] 1-Mthyl-2-imdazolyl . - H
Cierr] 1,2,3-Triazol-4-yl ' H 3 -
1- Met hyl -1, 2, e ed/3a3sal - 4- vyl H 3 - 01CH
1,2.4-Triazol -3-yl H 3 - 01CH

4- Met hyl--1, 2, 4-tri azol - 3-yl H.3 -.Ggl-CH
Tetrazol - 5-yl ' 'H 3 - 01 CH :
1- Met hyl tetrazol - 5-yl H 3 -01 .2
R6 m rt uCH S

R7 H H H CHerr]

1- ( 2- Di et hy|Alsi disclagensdure rneutralisiarends Substanzgn spigH be@mégweiw Ngdier r]
1-(2- Hydr Oxy%ﬁ%@wh@@ﬁd@i\ﬁéﬁm%&k andere Antdcidh Wieoﬁiulmimw@ﬁﬁxid" Hﬁae%ﬁr r]
1,2, 3-Tri adi azol ; 4-yl _ 3. -0 CH H H rr]
1 3 4-Thi adi W‘iﬂ@‘_ﬁﬂdef Magaldrat) genannt. H‘Es Sgie_wagems%mwekgeﬁj‘m mewpndg:{ug«l, r]
5- Met hyl - 1, 3, stanzenastiizz deigpidlsweise H,-Bleck® (2.80 Cimetidin, Ranitidin), '
H*/K*sATPasesHemmﬁt@ffe {z.B. Lansoprazol, Omeprazol oder insbasonders Pan-
toprazol) scwie sogenannte pe_riphere Anticholinergika (z.8. Pirenzepin,

Telenzenpin) genannt. _ :

Als fir die klassische Bekimpfung des Helicobacter pylori geeignete Sub-
stanzen selen insbescndere antimikrobiell wirksame Substanzen wie bei-
spielsweise Penfcillim G, Gentamycin, Erythromycin, Nitrofurazen, Tinida-
2ol, Nitrofurantoin, Furazolidon, Metromidazol umnd insbesendere Amoxyeil-
lin, oder aber auch ¥ismutsalze wie 2.B. Wismutcitrat genannt.
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CH SH H H CHerr] 2-Pyridinyl H 3 -0
CH SH H H CHerr] 4-Pyridinyl H 3 -0
CH SH H H CHerr] 2-Pyridinyl H 3 -0
CH SH H H CHerr] 2-Benzimdazolyl - : H 3 -0
CH SH H H CHerr] 2Furanyl ' H 3 -0
CH SH H W’t@{!&r] 2- Thi enyl " PCI/EP95/02337 - O
CH SH H H CHerr] 5-Chloro-thiophen-2-yl : H 3 -0
CH SH H H CHerr] 5-(2-Dinethylaningfethyl)furan-2-yl H 3 -0
CH SH H H CHerr] 5-Mthyl-furan-2-yl H 3 -0
TABLE 11 Conpounds of the fornula | (see attached for- nula sheet |) where
n=0p=0 g=0 R =H an(h.m'm EIE Urhﬁl I Ecw nﬂ further substltuent
-meanings: X Y Rl R2 R3 RS - R7 m r
t uCH sdJerr] H H H CHerr] Phenyl = o ' H 3
-0 2CH sgerr] .H H H CHerr]- - 3- nethylan1nonethy|pheny| ~H
a 3 0 g %@qérer Fq'jrmeﬁ?[e”%rp Ible{:‘gﬂ%h g ng]rrpéalﬁkelt gegeniiber

H 3 -0 Hel1cobacter py]ori in Anlehnung an die von Tomoyuki Iwahi et al. (Antimi-

crobial Agents and Chemotherapy, 1991, 490-496) beschriebene Methodik unter
Verwendung von Columbia-agar (Oxoid) und bei einer Wachstumsperiode von 4
Tagen untersucht. Fiir die untersichten Verbindungen ergaben sich hierbei
die in der nachfolgenden Tabelle A aufgefiihrten ca. MIC 50-Werte (die ange-
gebenen Nummern der Verbindungen stimmen mit den Beispielsnummern in der

- Beschreibung iiberein).

TA E

Verbindung . ca.MIC50
Nr. . {(ug/ml)

0,05
0,1
0,05
0,05
0,05
0,05
0,05
10 6,1
1 6,1
14 | | 0,1

N OO B W N -



CH Ssgerr] H H H CHerr] 4,5 D nethyl-2-thiazolyl H 3 -
2 CH SdJerr] H H H CHerr] 2-Imdazolyl H 3
02 CH sSsJerr] H H H CHerr] 1-Mthyl-2-imdazolyl H
-0 2CH SO"9y34s8d H H CHerr] 1,2,3-Triazol-4-yl PCT/EPIS/H22]
3 -0 2CH sgerr] H H H CHerr] 21-nethyl-1,2,3-triazol-4-yl
H 3 -0 .2 29¢e’X Y RIL R RBR5 - 60 R6
RfTm rtucCHSJerr] HH H CHerr] 1;2,4-Triazol-3-yl
H3 - 02 CHSO[err] HH H CH erghiadadbiiitle 1. 2, 4-triazol -3-yl
H3 - 02 CHSJerr] HH H CHer ?'“*’”;”-S-W
H3 - 02 CHSO[err] HH H CHerr] 1-Mthyltetrazol-5-yl
H3 - 0 2 CH.S@kesindungeh der Horfal &) r ] ,
1- (2- Di net hyl am noet-hyl )tetrazol - 5-yl H3 - 02CH SO[err] HH H .
CH err] 1-(2-Hydroxyethyl)tetrazol-5-yl H3 -0 CH SO err]
H H CHerr] 1,2,3-Thiadiazol 4-yl 3 - 02 CH
serr] HH H CHerr] 1,3,4-Thiazol-2-y1 Qe H 3
2 - ©F, ¢, —1-S-CHp ky-Y-C H, -RE

*§5// |

wort
X

Y
R1
R2

{1}

R
CH oder ¥ bedeutet,

S, §0, S@zg 0, N oder N-1-4C-Alkyl bedeutet,

Wasserstoff, 1-4C-Alkyl, 1-4C-Alkoxy oder Halogen bedeutet,
Wasserstoff, 1-4(-Alkyl, 1-4C-Alkoxy, Halogen, Trifiuormethyl, ganz
oder Uberwiegend durch Fluor substituiertes 1-4C-Alkoxy, Chlordifluor-
methoxy, 2-Chlor-1,i,2-trifiuorethoxy cder gemeinsam mit R3 gewlnsch-
tenfalls ganz oder teilweise durch Fluor substituiertes 1-2C-Alkylen-

" dioxy oder Chlortrifivorethylendioxy bedeutet,

R3

R&

Wasserstoff, ganz oder Gberwiegend durch Fluor substitufertes _
1-4C-Alkoxy, Chlordiflucrmethexy, 2-Chlor-1,1,2-trifiucrethoxy oder ge-
meinsam mit R2 gewinschtenfails ganz oder teilweise durch Fluor substi-
tutertes 1-2C-Alkylendioxy oder Chlortrifiucrethylendioxy bedeutet,
Wasserstoff, 184Ceamkyi, durch R14 substituiertes 1-4C-Alkyl, N
1-4C-Alkylcarbonyl, 2-4C-Alkenylcarbonyl, Halogen-1-4C-aikylcarbonyl,
B{R18)R18-1-4C-alkylcarbony!, Di-1-4C-alkylcarbamoyl oder 1-4C-Alkyl-
sulfony! bedeutet, '

H

0



CHSOJerr] HH H CHerr] 5-Mthyl-1,3,4-thiadiazol-2-yl : H3

- 02CHSgerr] HH H CHerr] 2-Pyridinyl -

H3 - 02cCHSJerr] HH H CHerr] 4-Pyridinyl

H3 - 02CHSJerr] HH H CHerr] 2-Pyrimdinyl _

H3 - 02CHSJerr] HH H CHerr] 2-Benzimdazolyl _

H3 - 02 oo8®ssdar] HH H CHerr] 2-Furanyl PCT/EPY5/02237

H3 - 02CHSJerr] HH H CHerr] 2-Thienyl

H3 - 02 CH SC{err] HH H CHerr] ,§1Chloro-thiophen-2-yl _
H3 - 02cCHSOJerr] HH H THerr] 5-Mthyl-furan-2-yl .
H3 - 02 _JABLE 12 0 of the f la |, (see. ,attached for- nula
sheet 1) V\B%— @ sf??%npljg% { 8" ({-Kﬁ‘ obeg %th the follow ng further
subst i tLuanRGrneamaanqno ybder ﬂﬁkl 40?31ky3ci§bamoy1 Reler -thiocarbamoylrest, einen

RfT m r t - . - - H 3
R a2y mg%} kb'l -\ Qa%:gimst S'rirréetn ;/Nﬁl 4ﬁy P‘lkylamino -2-nitros o 7 S
1 CH S OCH3 EPE?S§!FQ‘BEH X qu midinorest, einen Agjngsulfon 1 CH
S OCH3 H H Chigl-amidinaredty| oder einen durch R8 und R9 substituiertehd Cyclls oller

Bicyclus bedeutet, der ausgewdhit ist aus der Gruppe bestehend aus

. Benzol, Furan, Thiophen, Pyrrol, Oxazel, Isoxazol, Thiazol, Thiazolin,
Isothiazol, Imidazol, Imidazolin, Pyrazel, Triazol, Tetrazol, Thiadia-
zol, -Thiadiazol-1-oxid, Oxédiazol, Pyridin, Pyridin-N-oxid, Pyrimidin,
Triazin, Pyridon, Benzfmidazo1, Imidazopyridin, Benzthiazol und
Benzoxazol,

R7 Wasserstoff, 1-4C-Alkyl oder 1-4C- Alkoxy bedeutet _

R8 Wasserstoff, 1-4C-Alkyl, Hydroxy, 1-4C-Alkoxy, Halogen, Nitro, Guani-
dino, Carboxy, 1-4C-Alkoxycarbonyl, durch R10 substituiertes 1-4C-Alkyl
oder -N{R11)RI12 bedeutet,

R Wasserstoff, 1-4C-Alkyl, Hydroxy, 1-4C-Alkoxy, Fluor oder
Trifluormethyl bedeutet,

R10 Hydroxy, 1-4C-Alkoxy, Carboxy, 1-4C-Alkoxycarbonyl oder -N{R11)R12
bedeutet, wobei

R11 Wasserstoff, 1-4C-Alkyl oder -CO-R13 und

* R12 Wasserstoff oder 1-4C-Alkyl bedeutet, oder wobei
R11 und R12 zusammen und unter EinschluB des Stickstoffatoms, an das beide
' gebunden sind, einen Pipefidino- oder Morpholinorest darstellen,
R13 Wasserstoff, 1-4C-Alkyl oder 1-4C-Alkoxy bedeutet,
" R14 Hydroxy, 1-4C-Alkoxy, Carboxy, 1-4C-Alkoxycarbonyl oder -N(RIS)R1G
' bedeutet, wobei '

R15 1-4C-Alkyl und

R16 '1-4C-Alky1 bedeutet, oder wobei

R15 und R16 zusammen und unter EinschiuB des St1ckstoffatoms, an das beide

gebunden sind, einen P1perid1no- oder Morphol1norest darstellen,
eine Zahl von 2 bis 7 bedsutet,

die Zahl 0 oder 1 bedeutet,

die Zahl 0 oder 1 bedeutet,

die Zahl 0, 1 oder 2 bedeutet,

eine Zahl von 2 bis 7 bedeutet,

d1e Zahl 0 oder 1 bedeutet und

e s O ©® 33



CHS CCH3 H H CH3 4, 5-D nethyl -2-thiaozol yl H3 - 0 1CHS
OCH3 H H CH3 2-1m dazol yl . S H3 -0 1 -30 .
CONTI NUATION OF TABLE 12 X Y Rl R2 R3 R5 R6

$5/50884 err] HH CHerr] 1-Methyl-2-im dazol ylecrmepsserss
CH S OCHerr] HHCHerr] 1 2,3-Triazol -4-yl

CH S OCHerr] HHCHerr] N% hyl -1, 2, 3-triazol - 4-yl

CH S OCHerr] HHCHerr] 1,2, _Tri azol - 3- yl

G SISART olh b Gt P12t sl -y
Cling SheiiSpbaer ]| H H CHerr] 1- I\/Ethyltetrazol 5-yl
God WLl o ot AR S M o>
crders Stbeden 5|@ bedeut
die Zahl © bedeutet, R4 Wasserstoff oder 1-4C-Alkyl bedeutet und RE eiwen
durch R8 und R9 substitulerten Cyclus oder Bicyclus bedeutet, der ausge-
wihlt ist aus der Gruppe bestehend aus Benzol, Furan, Thiophen, Pyrral,
. Oxazol, Isoxazel, Thiazel, Thiazelin, Isothiazol, Imidazol, Imidazolin,
Pyrazol, Triazol, Tetrazol, Thiadiazol, Oxadiazal, Pyridin, Pyridin-N-oxid,
Pyrimidin und Benzimidazol, und wobei weiterhin solche Verbindungen der
Formel I ausgeschlossen sind, in denen Y NM oder N-1-4C-Alky} und gleich-
zeitig t die Zahl O und RS Wasserstoff oder 1-4C-Alkyl bedeutet.

3
3
[
e

w
1
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2. Verbindungen der Formel I nach Anspruch 1, in demen Y die Bedeutung O
{Sauerstoff} hat. :

3. VYerbindumgen der Formel I mach.Anspruch 1, in denen X die Eedeutung CH.
hat, Y die Bedeutung S hat, t die Zahl 0 bedeutet und u eine Zahl ven I bis
7 bedeutet. '

4. Yerbindungen der Formel I nach Anspruch 1, in denen X die Bedeutung CH
hat, ¥ die Bedeutung S hat, t die Zahl 0 bedeutet, u die Zahl O bedeutet
und R4 durch R14 substituiertes 1-4C-Alkyl, 1-4C-Alkyicarbomyl, 2-4C-Alke-
nylcarbonyl, Halogen-1-4C-slkylcarbonyl, N(RI5)R16-1-4C-alkylcarbony!,
Bi-1-4C-alkylcarbamoyl oder 1-4C-Alkylsulfonyl bedeutst.

5. W@rbindungem der Formel I nach Anspruch 1, in denen Y die Bedeutung S
hat, t die Zahl © bedeutet, u die Zahl 0 bedeutet und R6 einen Mono- oder
Bi-1-4C-alkylcarbamoyl- oder -thiocarbamoylrest, einen N-1-4C-ATkyl-N’-
cyan-amidinorest, einen 1-N-1-4C-Alkylamino-2-nitroethylrest, einen
' #-2-Propinyl-N’ -cyan-amidinorest, einen Aminosulfaonyl-amidinorest, oder
einen durch R8 und RS substituierten Cyclus bedeutet, der ausgewdhlt ist
sus der Gruppe bestehend aus Thiadiazol- i-oxid, Triazin, Pyridon, Imida-
zopyridin, Benzthiazol und Benzoxazol.



[err] HH CH err] 1,3,4-Thiadiazol-2-yl H3
SOCHerr] HHCHerr] 5-Mthyl-1,3,4-thiadiazol-2-yl
CH S OCHerr] HHCHerr] 2-Pyridinyl
CH S OCHerr] HHCHerr] #4-Pyridinyl
CH S OCHerr] HHCHerr] 2-Pyrimdinyl
Crwoss/@s err] HH CHerr] 2-Benzim dazolyl PCT/EP95/02237
CH S OCHerr] HHCHerr] 2-Furanyl :
CH S OCH err] CH[err] 2- gpienyl
CH S OCH err] H CH'err] 5-Chloro- thlophen 2-yl

6 Ve izt Herﬁﬂ@[lepﬂ" e

1 N“ABI!E-A ﬁwjﬂtiss tod e Bahlf Orbedeutet l(ndeﬁ dt4Ca8Tkoxyf bedeutatl a sheet
) where n = g=0, R4 =Hand 5 wth the foll owi ng further

Egbsr;]t'rt?e[}} Vegaq gﬂﬁeng%rﬁl‘l quﬁgiﬁspruch 1, in denen o H3- 01

CH S F HXH Qidder N beddutet,hyl am nonet hyI phenyl H3- 01
Y S oder 50, bedeutet, '
Rl Wasserstoff, 1-4C-Alkoxy oder Fluor bedeutet
R2 Wasserstoff, 1-4C-Alkyl oder Fluor bedeutet
R3 Wasserstoff bedeutet,
R4 Wasserstoff, durch Ri4 substitu1ertes 1-4C-A1ky1 oder 1-4C- Alky]-
‘sulfonyl bedeutet,
RS Wasserstoff oder 1-4C-Alkyl bedeutet,
R6 einen Di-1-4C-alkylthiocarbamoylrest, einen
N-1-4C-Alkyl-N’-cyan-amidinorest oder einen durch R8 und R9
~ substituierten Cyclus bedeutet, der ausgewdhlt ist aus der Grnppe
'bestehend aus Benzol Furan, Thiophen, Thiazol, Imidazul Triazol,
‘Tetrazol, Thiadzazo1 Pyridin, Pyrimwdin und Tr1az1n,
R7 Masserstoff oder 1-4C-Alkyl! bedeutet, :
R8 Wasserstoff, 1-4C-Alkyl, Hydroxy, Nitro, Guanidino, Carboxy,
1-4C-ATkoxycarbonyl oder durch R10 substituiertes 1-4C-Alkyl bedeutet,
RO Wasserstoff, 1-4C-Alkyl, Hydroxy oder Fluor bedeutet,
R10 Hydroxy, 1-4C- -Alkoxycarbony1 oder. -N(RII)R]Z bedeutet wobei
R11 1-4C-Alkyl und -
R12 1-4C-Alkyl bedeutet, oder wobei
R11l und R12 zusammen und unter EinschluB des Stickstoffatoms, an das beide
-gebunden sind, einen Piperidino- oder Morpholinorest darstellen,
R14 1-4C- A1knxycarbony1 oder -N(RIS)RIG bedeutet, wobei
R15 ‘1-4C- A]ky] und
R16 1-4C- ATky1 bedeutet, oder wobei
R15 und R16 zusammen und unter EinschluB des Stickstoffatoms, an das be1de
gebunden sind, einen Piperidino- oder Morpho11norest darstellen,
eine ZahT von 2 bis 4 bedeutet,
die Zahl 0 bedeutet,
die Zahl 0 bedeutet,
die Zahl 0 bedeutet und
eine Zahl von 0 bis 3 bedeutet
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CONTI NUATION OF TABLE 13 X YRIR RB R5 R6
R? m

rtuCH S F H H CHerr] - 3-Piperidinonethyl phenyl

-0

1
COO0OOQOO0OOCOOOOO0O

1 CH S F H H CHerr] 2- Thi azol yl

1 983488¢ H H CHerr] 4, 5- Di et hyl-- 2- t hi azol|pOT/EPS02237
1 H H CHerr] 2-1 m dazol yl

1 H H CHerr] 1- Mygahy!l - 2-1 m dazol yl

1 H H CHerr] 1,2,3-Triazol-4-yl

1 g; H CH[err] 1- Methyl -1, 2, 3- trlazol 4-yl

1° CH err] 1,2, 4-Tri azol 3-y

1 wobed S@‘I dhe Verbmamm ﬂgq Formp] \k amggeseiipsaen §ﬁ@aoﬁﬂ degen ¥ S

% utet u@d geithze%ﬁgg?::dﬂ bedE@téﬁZ@'d‘ﬁE 2eh] 0 bedeutet, R4 Hasser-
| S5ATF Gedaute} un Recpingn, gurch 78, e J9 sEbAATERlorERY Fyspe eraiat 5.
1 der ausgewdhlt ist aus der Gruppe bestehand aus Benzol, Furan, Thisphen,

Thiazel, Imidazel, Triazel, Tetrazel, Thiadiazol, Pyridin und Pyrimidin.

8. Verbindungen der Formel I nach Anspruch 1, in demen

X CH eder N bedeutet,

Y § oder 5@2 bedeutet,

Rl Hasserstoff, 1-4C-Alkoxy oder Fluor bedeutet,

B2 Wasserstoff oder Fluor bedsutet, |

R3 Wasserstoff bedeutet,

Ré Hasserstoff bedeutet,

RS 1-4C-Alkyl bedeutet,

R6 einen Di-1-4C-aTkyithiocarbamoylrest oder etinen durch RS und RS
substituierten Cyclus bedeutet, der ausgewdhl: ist aus der Gruppe
bestehend aus Benzol, Furan, Thiophen, Thiai@i, Imidazel, Triazol,
Tetrazel, Thiadiazel, Pyridin und Pyrimidin,

R7 Hasserstoff bedeutet,

R8 Wasserstoff, Nitro, 1-4C-Alkoxycarbonyl oder durch RIO substituiertes
1-2C-Alky] bedeutet,

R * Wasserstoff odsr 1-4C-Alkyl bedeutest,

RI0 1-4C-Alkexycarbonyl oder -N{Ri1}R1Z2 bedeutet, wobei

R1i 1-4C-Alkyl und -

R12 1-4C-Alkyl bedeutet, oder wobei

R11 und R12 zusammen und umter EimschiuB des Stickstoffatoms, an das beide

‘gebunden sind, einen Pﬁperidﬁmoe oder M@rph@ﬂim@rast darstellen,
die Zahl 2 oder 3 bedeutet,
die Zahl O bedeutet,
die Zahl O bedeutet,
die Zahl 0 bedeutet und
- gine Zahl ven I bis 3 bedeutet
und ihre Salzs. '

e & B8 I =
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H CHerr] 1- (2- Hydr oxyet hyl )tetrazol - 5-yl H 3

S F H
CH S F H H CHerr] 1, 2, 3-Thi adi azol - 4-yl H
1CH S F H H CHerr] 1, 3, 4- Thi adi azol - 2-yl
0O01CH S F H H CH[err] 5- Met hyl - 1, 3, 4-t hi adi azol - 2-yl
-01CH S F H CH err] 2- Pyri di nyl
- 0 1 Weossss& H H CH err] 4- Pyri di-nyl - PCT/EP95/02237
- 01CH S F H H CHerr] 2- Pyri di nyl
-01CH S F H H CH err] 2-8enzi m dazol yl
-01CH S F H CH err] 2- Fur anyl
- 04, @%%b1§du1§en*ﬂerFForﬁé{ drfidch Anspridhedylin denen
- O% gk@er baeuﬁat CH err] '5-Chl or o-t hi ophen- 2-yl
- 0 i 'CHerr]  5-{2- D met hyl am nomet hyl ) f ur an- 2-yl
- 0 Y CBibegeutet,H H CHerr] 5-Methyl-furan-2-yl
-0/ "agse,?‘&sff%am@ds of the formula | (see attached for-
R2 Wasserstoff bedeutet, )

R3 Wasserstoff bedeutet,

R4 Masserstoff bedeutet,

R5 1-4C-Alkyl bedeutet,

R6 einen durch R8 und R9 substituierter Cyclus bedeutet, der ausgewdhit
ist aus der Gruppe bestehend aus Benzol, Furan, Thiophen, Thiazol,
Imidazol, Triazol, Tetrazo] Thiadiazol, Pyridin und Pyr1m1d1n,

R7 Wasserstoff bedeutet,

R8 Nitro bedeutet,

R9 Wasserstoff oder 1-4C-Alkyl bedeutet,

m die Zahl 2 oder 3 bedeutet, '

n die Zahl 0 bedeutet,

p die Zahl 0 bedeutet,

t die Zahl 0 bedeutet und

u eine Zahl von 1 bis 3 bedeutet

und ihre Salze.

10. Verbindungen der Formel I nach Anspruch 1, in denen

X CH oder N bedeutet,

Y S bedeutet,

" R1 Wasserstoff bedeutet,

R2 MWasserstoff bedeutet,

R3 Wasserstoff bedeutet,

R4 Wasserstoff bedeutet,

R5 1-4C-Alkyl bedeutet,

R6 durch R8 und R9 substituiertes Imidazol bedeutet,

R7 Wasserstoff bedeutet,

R8 Nitro bedeutet, -

R9 Wasserstoff oder 1-4C-Alkyl bedeutet,

m die Zahl 2 oder 3 bedeutet,

n

die Zahl 0 bedeutet, -



mIl a sheet

) wheren=0, p=0, =0, R4 - H and with the follow ng

further substituent nmeanings: X Y RL R R3 R5- , R6

REm rtuCH SH H H CHerr] Phenyl

H 3 0 2 CHwetsslidasssd H CH err] 3-Di nethylan1nonethylphepyfq;ymy;q

H3 02CH SH H H CHerr] 3- Pi peri di nonet hyl phenyl

H 3 02CH SH H H CHerr] 2- Thi.aggly!

H 3 02CH SH H H CHerr]" 4,5 -Dmmethyl-2-thiazolyl

H 3 02 CH %H Wﬁ e 2- 1 m dazol yl '

H 3 02 dy &Y 1- Met hyl - 2- | mi dazol yI

H 3 02 CH & BOGH 1, 2,3-Triazol -4-yl

H 3 02 CH gﬂé ZiM ﬁm w@rg]m@@hyet hyl-1,2,3-triazol -4-yl

H3 02 CH H CH err] 1,2,4-Tri azcﬂ 3-yl

H3 - 02 cipd Wﬁs ZH CHerr]  4-Methyl-1,2, 4-tfiazol -3-yl

H3 02CH SH H,H CHerr] - Tetrazol-5-yl

H3 0 2 {54, Me I

R O LA s A tyjselars sy,
H3 © 02 CRYthlal-neridin-2cy{msthylthio)- I beainaurel ripe e Meize| diesy ar-
H 3 0 2 pindung.

2. Verfahren zur Herstellung der Verbindungen der Formel I nach Anspruch 1
und ihrer Salze, dadurch gekennzeichnet, da8 man

a) Mercaptobenzimidazole der Formel II {siehe beigefiigtes Formelblatt I),
worin X, R1, R2, R3 und R4 die in Anspruch 1 angegebenen Bedeutungen
haben, mit Picolinderivaten III (siehe beigefiigtes Formelblatt I}, wo-
rin RS, R6, R7, ¥, m, B, q, v, ¢t und u die in Anspruch 1 angegebenen -
Bedeutungen haben und A eine geeignete Abgaﬂgsgrwppe darstellt, umsetzt
oder daB man

b} Verbindungen der Formel IV (siehe beﬁgefﬁgtgs Formelblatt [}, werin X,
Rl, R2, R3, R4, RS, R7, m, v und t die in Anspruch 1 angegebenen Bedeu-
tungan haben, n, p und g die Zahl O bedeuten und A eine geeignete Ab-
gangsgruppe darstelit, mit Verbindungen Rﬁ*CQHZU«YH {mit ¥ = S, O, NH
oder K-1-4C-Alkyl) umsetzt, oder daB man

¢) Verbindungen der Formel ¥ (siehe beiliegendes Formelblatt IIj, worin X,
Ri, R2, R3, R4, R5, RV und n die in Anspruch 1 angegebenern Bedeutumgen
"haben und Hal ein Halogenatom darstellt, mit Thiolen VI {siehe beige-
figtes Formelblatt 11), worin R6, ¥, m, q, ¥, t und 4 die in Anspruch 1
angegebenen Bedeutungen haben, umsetzt, oder dal man

d). Benzimidazole der Formel VII {siehe beiliegendes Formelblatt II), worin
R1, R2, R3, R4 und X die in Anspruch 1 angegebenen Bedeutungen haben
und A sine geeignete Abgangsgruppe darstelit, mit Pyridimen der Forme]
VIII {siehe beiliegendes Formelblat II}, worin RS, R6, R7, ¥, m, p, g,
v, t und u die in Anspruch 1 angegebenen Bedeutungen haben, umsetzt und
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CH

2
0

H

S
CH
2
0
0
0
-0
0
0
0
0
0
0

H H CHerr] 1, 2, 3-Thi adi azol - 4-yl . H 3
H H H CHerr] 1, 3, 4-Thi adi zol - 2-yl H3
SH H H CHerr] 5- Met hyl -1, 3, 4-t hi adi azol - 2-yl H

SH H H CHerr] 2- Pyrl di nyl

CH SH H H CHerr] 4- Pyridi nyl o

2 809584884 H H CHerr] 2- Pyri m di nyl PCT/EP95/02237

2CH SH H H CHerr] 2- Benzi ndazol yl '

2CH SH H H CHerr] 5- Nigz oi mi dazol - 1-yl :

2CH SH H H CHerr] 2- Met hyl - 5- ni troi mi dazol - 1-yl =~

2CH SH H H CHerr]  2-Furanyl '

2CH SH H H CHerr] 2- Thi enyl .

Afalls ¥erpindungen der|Rkarmel I mi@ﬁlobmtmlopwuqder fkl oder 2

%n%bdé ﬁ-S()"bsz seHIRY géwnns&téeiaumameam:ﬂw%ma}\ dndr an- 2-yl

gsc an die er'ﬁ'a'lt LethraJ'bmdungen ¥ |n=B un%?odzer p=0 und/oder g=0

und/oder Y=S oxydiert, und/oder daB man erhaltene Verbindungen gewiinsch-
tenfalls anschlieBend in die Salze Uberfihrt und/oder daB man erhaltene
Salze gewiinschtenfalls anschlieBend in die freien Verbindungen {iberfihrt.

13, Anwendung von Verbinduhgéh:def Form§1 I nach Anspruch 1 und/oder ihren
pharmakologisch vertrdglichen Salzen bei der Bekimpfung von Helicobacter-
Bakterien.

- 14, Verwendung VOn Verbindungén'der-Formel 1 nach Anspruch i und jhren
pharmako]ogisch vertrag]ichen Salzen zur Herste]]ung von Arzne1m1tte1n fiir
die Bekdmpfung von Helicobacter Bakterien. -

T w



ounds of the fornmula | (see attached for- mula sheet 1) Were n =0, p

Comp

=0, gq=0 R4 =H and with the followi ng further substituent neani ngs: X
YRL R R3 RS _ R6 Rf mr t uCH S
H H H CHerr] Phenyl H 3 3 10CH
S H H H CHerr] 3- Di et hyl am nonet hyl phenyl H 3 3 10
CH S H H H CHerr] 3- Pi peri di nonet hyl phenyl H 3 3 1
OCH S H H H CHerr] 2- Thi azol yl H 3 3
10CH S H H H CHerr] 4,5-Di met hyl - 2-t hi azol y1 H 3
3 10CH.S H H H CHerr] 2- 1 m dazol yl H
3 3 10CH S H H H CHerr] 1- Met hyl - 2-i m dazol yl

H 3 3 10CH S H H H CHerr] 1,2,3-Triazol -4-yl

H 3 3 10CH S H H H CHerr] 1-Methyl -1, 2,3-triazol -4-yl

H 3 3 10CH S H H H CHerr] 1,2,4-Triazol -3-yl

H 3 3 10CH S H H H CHerr] 4-Methyl-1,2,4-triazol -3-yl

H 3 3 10CH S H H H CHerr] Tetrazol - 5-yl -

H 3 3 10CH S H H H CHerr] 1-Methyltetrazol-5-yl

H 3 3 10CH S H H.-H CHerr] '

| - (2- Di met hyl am noethyl )tetrazol-5-yl H 3 3 10



Q.

£38) Data relating to the priority:
1845/94-6 1D Jume 1934 (10.08.94)

{713 &%hmm (fw all des @&QM States emt
YK SULDEN LONB ib@
Byk-6ulden- Str@sse g 0 ms? Kmstanz {oe}. ¥

o

{72} Imemmrs (folr e*ﬂ desigm;ed States except CA IS):
Suidp HANAUER: Mengweg 6, D-7B46E Konstamz (DE).
ot feang -mgxam:" ['v SBQSWQSS& 331@ D-78464
R@-nstmz (DE). Peter ZIMER

1S Ronpseny (Do Yol fang OPPERKIICH
Sehinkelstrasse 31, D-44801 Bocinm (DE).

{72) inventors: and
{78} Kmem@rs#mﬁcants ws only): Berabard KOHL

[@El@% ZWB , D-78465 Konstanz (DE).
@em SRUMDLER mg ] Heer Strasse 4,
-78464 ¥onstanz {DE>. SENK-BYLFINBER

[ﬁﬁlﬁﬁl Sintisstrasse 7, D-78484 Xomstanz (DE).

+S H H H CHerr] 1- (2- Hydroxyet hyl )tetrazol - 5-yl H 3 3 1
0CH S H H H CHerr] 1, 2, 3- Thi adi azol - 4-yl H 3 3
10 CH S H H H CHerrlpe H 3
3 T O0OCH S H H_H CHI ! Rigbrnationdl %ﬁé—t |Wol 2-yl H
3 3 O0CH s HI i W?ﬁ UBLESHES, [INDER ,‘nﬁﬁ'ﬁm COOPERATION TREATY (PCT)
H 3 O CH ™S 0 CHerr] 7=y : :
H 3 fargyione Lpet '*ﬂ‘é&%‘gt err] ﬂg- E; g publication mumber W0 95730,554
H 3} 1024CIe01/28, £11/04 40943 err] 2- Benzpslicsiondate: 21 December 1995 (21.12.95)
H 3|3 10CH S H H H CHerr] 5,b-D hydroxy-1,3,4-triazin-2-y
H 3] &y Jxmﬁmmmle dbp 12009 QuitRElS omaamm iR Attob@e BYIOBLIEE DagkRd sawlfmmm
sheet{ 1) where n = C, p =0, g = 0, R4 = H and t-Eidepi§eragsy Ry Rrfieionstane (HE).
substji t uent rreanl n R3 R R6
R7 m (2%]) Ipreqperigee? %%W-I@tﬁ Pl‘m"&%r‘?’]% 955)Phenyl
H 212 1 2

(81} ODesignated States: AU, BG, BY, CR. CX. .CZ.
s, JJP KR, L

T, LU WX, 0, 'NZ, PL, RO,

SI. SK. UA. US. n Patent (AT, BE,

OK. ES. FR, GB. &R, IE, IT, 14, C. ML,
Publ i shed

With the Internations] Sesrch Repart.
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.S H H H CHerr] 3- Di et hyl am nonet hyl pheny1 o H 2 2 1
24 S H H H CHerr] 3- Pi peri di nonet hyl phenyl _ H 2 2
12 CH S H H H CHerr] 2- Thi azol yl . B535WOQH 2
g :ZL ZlCIZ-I_CE| H H H CHerr] 4, 5-Di met hyl - 2-t hi azol yl H

: 41 CH err] 2-1 m dazol yl
o2 215 ab dbsdksgd CHerr]  1-Methyl-2-i i daseiyEr 95/02237
H 2 2 12CH S HH H CHerr] 1,2,3-Triazol -4-yl .
E g g i g $ gsm TENTT‘EH D%R@Lﬁbm%ﬁhﬁhﬂm%iﬁoﬁmﬁmims poR
H 2-2 12CH S H ﬂHBﬁCQ%ﬂRQIr] F @W% %ﬁ%%%l-s yl
H 2 2 12CH S H H H CHerr] Tetrazol - 5- yI
H 2 2 12CH S H H &H CH S L
H 2 2 12CH S H HZFR=chgéery A
1- ( 2- Di met#hyl ami noet hythe eimmtlﬁnyi‘el&te@ tQ cqmm@ds Sﬂhwhl-@rﬂ CH err]
'i 525H¥ﬁrgéyg;%%é%ﬁ&%éaéglbé Ybed in thé*pﬁarﬁacéu@;éﬁi §hdﬁht{% &b gﬂ[err]
, 2, er
1, 3, 4- Th|ad|az@$tgvg|compounds for the pgo@ucgloq gfcggd%yampnpﬁ H CH%er;}
5- Met.hyl -1, 3, 4-t hi adi azol - 2-yl H 2 2 12CH S H H H CHerr]
2- Pyri di nyl . :

European Patent Appllﬁatlcn 150 386 discloses

18 2- (pyridylmethylthio- or -sulfinyl)benzimidazcles 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 secreticn is indicated for the compounds

13 described. - International .Patent Application
W089/03830 describes that the same, and other
structurally similar compounds should be suitable for
the treatment of csteoporcsis. - Intermaticnal Patent
Application W0S82/12976 describes specifically sub-

20 stituted 2- (pyridylmethylthio- or -sulfinyl)-benzimid-
azoles which should be active against Helicobacter
bacteria and for which it is furthermore disclosed that
they should be suitable for the prevention and treat-
ment of a whole series of disorders of the stomach.'

25  International Patent Application WC93/24480 describes
other specifically substituted 2- (pyridylmethylthio- or _
-spulfinyl) -benzimidazoles which should be active
against Helicobacter bacteria.

30 The invention relates to compounds of the for-
mula I (see attached formula sheet I} in which
X is CH or N,
b 4 is 8, SO, 80,, O, NH or N-1-4C- alkyl
R1 is hydrogen, 1-4C-alkyl, 1-4C-alkcxy or halogen,
35 R2 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, halogen,



CH.S H H H CHerr] 4- Pyri di nyl ' H 2 2 1

2.CH S H H H CHerr] 2-Pyri m di nyl oo ' H 2 2
12CH S H H H CHerr] 2- Benzi m @¢afol-yl ' H 2
2 12 -35. Compounds of the fornula | (see attached for- nula_sheet 1)

~ Where n = 0, p = 0, tgiflgoromathyl, anompietelHeoropredpninpntitefluo-

: substituent neani ngs;.X_ BB i : -
"R mr tucH S F?iﬁ% gﬁﬁéﬁ%gﬁgggslpﬁg a%koxy, ch1B8Podiflucrometh

3 - H oxy. H2-chierer :132EF%%@EVP§Q¢E@9§Yh9FpF@ﬁ?Fhﬁr
n w%thF3CHEg£?hsiz%d?Lé@hb@éﬁ@M?tBr'pé@ﬁiélly flu-
. . - |.az . .
[ oRin-sBHpELHceds o Bbr Rblckypodi X, gF, Falorotri-
H fhuckoeChlyenkdioRyl m dazol yl
3 H ig gyd%@&%ﬁt] coﬁb&%%gi§'zb£”‘gﬁéabﬁgnantly flu-

crine substituted 1-4C-alkoxy, chloredifluoro-
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methoxy, 2-chloro-1,1,2-triflucroethoxy or
10 together with R2, if desired, completely or
partially fluorine substituted 1-2C-alkylenedioxy
or chlorotriflucroethylenedioxy,
R4 is hydrogen, 1-4C-alkyl, Rl4-substituted 1-4C-
_ alkyl, 1-4C-alkylcarbonyl, 2-4C-alkenylcarbonyl,
'_15 halo-1-4C-alkylcarbonyl, N(R15)R16-1-4C-alkylcar-
bonyl, di-1-4C-alkylcarbamoyl or 1-4C-alkylsulfo-
nyl, _
R5 is hydrogen, 1-4C-alkyl or 1-4C-alkoxy,
R6 is & mono- or di=1-4c=alkyléarbamoyl or -thic
20 carbamoyl radical, an N-1-4C-alkyl-N’-cyancamidinoc
radical, a 1=N=l«4C—alkylamino«2=nitroethylene'
radical, an N-2~propyny1~N'=cyanoamidino radical,
an aminosulfonylamidinc radical, or an R8- and R9-
substituted cyclic system or bicyclic system which
25 is selected from the group comsisting of benzene,
furan, thiophene, pyrrole, oxazole, isoxazole,
thiazole, thiazoline, isothiazole, imidazole, imi-
dazoline, pyrazole, triazole, tetrazole, thiadia-
zole, thiadiazole-1-oxide, oxadiazole, pyridine,
30 pyridine-N-oxide, pyrimidine, triazine, pyridone,
benzimidazole, imidazcpyridine, benzothiazole and
benzoxazole,
R7 is hydrogen, 1-4C-alkyl or 1l-4C-alkoxy,
R8 is hydrogen, 1-4C-alkyl, hydroxyl, 1-4C-alkoxy,

38 halogen, nitro, guanidino, carbox; L, 1l-4C-alkoxy-
carbonyl, R10-substituted 1-4C-alkyl or
-N{R11}R12,

R9 is hydrogen, 1-4C-alkyl, hydxoxyl, 1-4C-alkoxy,
fluorine or triflucromethyl,
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H CHerr] 1,2,3-Triazol -4-yl H3
H CHerr] 1-Methyl-1,2,3-triazol-4-yl H3

H CHerr] 1,2,4-Triazol -33yk H 3

H CHerr] 4-Methyl -1, 2,4-triazol -3-yl H 3

HR1OCH| fos rk}ydr@atlazmé&qlkoxya carboxyl, 1-4C-alkoxyH 3
HOH Gty de Mk gz alnéry/ - H
H H d erﬁ (2- Dlﬂi%l?én1noethy zoI-5-yI H
HRH @qéfpyclrogqn(zf%% HF ) 1R 2y H
Hrit G eiydrog én293 ﬂluewazﬁy& dry&her@ H
H H é;%err% lazoi % H
HRH. *’W%?P?EEH a5 HinC 1y la%? a¢ Biiyogen atom
H H G#festijch Boflyrare nydnded, are a piperidino or mory
‘H H di nyl H
H H %5%%#%%0 r§a£¥|%1d|nyl H
HRi8 CHbechydrogen Behz4Grabkyl yor 1-4C-alkoxy, H
H °h 1N'if4’!~£% ledtboxyl, 1-4C-alkoxy- H
HR% g% #%r@xg é% gﬁ%ﬁom dazoc;:Igy 1-yl TanEeRy H
H H GCepeeepyl QrFtN yPIR16, where H

R15 is 1-4C-alkyl and
R16 is 1-4C-alkyl, or where
R15 and R16, tbgether and including the nitrogen atom
to which both are bonded, are a piperidinc or mor-
pholine 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 ¢ or 1 and
is a number from 0 to 7

gt 8 QT B8 3
2
o

and their salts

those compounds of the formula I being excluded in
which ¥ is 8 or 80 and, at the same time, X is CH, t is
the number ¢, u is the number ¢, R4 is hydrogen or
1-4C-alkyl and R6 is an R8- and R9-substituted cyclic
system or bicyclic system which is selected from the

WWWWWWWwWwwWwwwww !

group consisting of benzene, furan, thiophene, pyrrcle,

oxazole, isoxazcle, thiazole; thiazoline, isothiazole,
imidazole, imidazcline, pyrazole, triazcle, tetrazole,
thiadiazole, oxadiazocle, 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, € 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,



CH err]
CH err]
CH err]

§ $§ n nﬁtgfcgfgnyﬁxamples which mayt%% mengle% % apeH

H CHerr] 2- Thi enyl H 3
H CHerr] 5- Chl or o-t hi ophen-2-yl H3
H CHerr] 5- ( 2- Di met hyl an#nenet hyl ) f ur an- 2- yl H 3
H CHerr] 5- Met hyl - f ur an- 2-vyl H3 -

of soinet ¥or neta-butykbe tertichetyl orbrapyh, sheaPrepYhhere n = 0;

ég%%?Fgﬁ@dmgthyltggdigéiomﬁng further. substltuent neanlngs

uN SH

Phenyl 1-4C-Alkoxy is a radical which begg@es £% 1 N
:Jﬂyé,@@m nogshbyinbenyhe of the  abbdwementfonédN 1S

H

4, 5- £h@Em@&h@2ytandzetbbxy radical. H3 -0 1N SH
2-1m dazol Yl yay0gen within the meaning of'tBe prlseht in-
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vention is bromine, chlorime and flucrine.

Completely cr predominantly fluorine-substi-
tuted 1-4C-alkoxy which may be mentiomed, for example,
are the 1,2,2-trifluorcethoxy, the 2,2,3,3,3-pentafluo-
ropropexy, the perfluoroethoxy and in particular the
1,1,2,2- -tetrafluorocethoxy, the triflucromethcxy, the
2,2,2-trifluorcethexy and the diflucromethoxy radical.

If desired completely or partially fluarinewi
substituted 1-2C-alkylenedioxy which may be mentioned,
for'example, are the methylenedioxy (-0-CH,~-O-}, the
ethylenedioxy (-0-CH,-CH,-0-), the 1,l-diflucroethylene-
dioxy {-0-CF,-CH,-0), the 1,1,2,2-tetraflucroethylene-
dioxy (-0-CF,-CF,~C-) amd in particular the difluoro-
methylenedioxy (-O-CF,-C-} and the 1,1,2-trifluoro-
ethylenedioxy radical (-0-CF,-CHF-C-).

If R2 and R3 together, if desired, are com-
pletely or partially fluorine-substituted 1-2C-alkyl-
enedicxy or chlorotriflucroethylenedioxy, the substi-
tuents R2 and R3 are bonded in neighboring positions -
preferably tc positions 5 and 6 - on the benzo moiety
of the benzimidazole ring. .

Exemplary, R14-substituted 1-4C-alkyl radicals
which may be mentioned are the 2-methoxycarbonylethyl,
the 2-ethoxycarbonylethyl, the methoxycarbonylmethyl,
the carboxymethyl, the 2-hydroxyethyl, the methoxym-
ethyl, the 2-methoxyethyl, the dimethylamincmethyl and
the 2-dimethylamincethyl radical.

1-4C-Alkylcarbonyl is a radical which besides
the carbonyl group contains one of the abovementicned
1-4C-alkyl radicals. An example which may be mentioned
is the acetyl radical.

2-4C-Alkenylcarbonyl is a radical which besides

S
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mentioned is the 3-dimethylaminopreopionyl radical.

Di-1-4C-alkylcarbamoyl is a radical which
besides the carbonyl group ccntains 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 dimethylaminoc, the diethylamino and the
diisopropylaminc radical. Di-1-4C-alkylcarbamoyl ra-
dicals which may be menticned are, for example, the
dimethylcarbamoyl .and the diethylcarbamoyl radical.

1-4C-alkylsulfonyl is a radical which besides
the sulfonyl group {-S0,-) contains cne of the abovemen-
tioned 1-4C-alkyl radicals. An'éxample which may be
mentioned is the methylsulfenyl radical.

Mono- or di-1-4C-alkylcarbamoyl radicals are
carbamoyl radicals {—COuNE%) 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 isopropylcarbamoyl and the dimethylcar-
bamoyl radical.

Mcno- or di-1-4C-alkylthiocarbamoyl radicals
are thioccarbamoyl radicals {-CS-NH,), which are substi-
tutec by one or two 1-4C-alkyl radicals which are iden-
tical to or different from the abovementicned 1-4C-
alkyl radicals. Examples which may be mentioned are the
methylthiocarbamoyl, the iscpropylthiccarbamoyl and the
dimethylthiccarbamoyl radical.

N SHHHCHerr] | - Met hyl - 2-1 m dazol yl H3. -0 1
SsHHHCHerr] 1,2,3-Triazol - 4-yl : : H3 - 0 1N
H=H H CH err] 1-Methyl-1,2,3-triazol -4-%l - S H3 -0 1N S
HH.CHerr] 1,2,4-Triazol - 3-yl H3 -0 1N SH
EHCH[GFF] 4- ﬁﬁéh&érﬁaﬁym groapoteoftgins a 2-4C-alkenyd radfcal,NEcs H H
_ CH%Zii% Ieké$%§+yi?r§ZBFogenyl radical or a butenf? rad;g a1l %F g : E E
CH err] 1- (2e@mg1eywhnchomanyb¢t@enazgne@ §p theragrylogl %aﬁlcslH H H
%gm i (2 23%{;3@%% %Lt@éﬁéiﬁiilcérﬁbnyl is a fbglcalgwhicﬂ g nn n
CHerr] 3,3, keghdas abel carhpnyl group contains am‘%l@%ﬁbs%'%m%% HH
gﬂ[erf] g Meg byb= élﬁyﬂ kﬁd@daaZOhnZethple which hag be flentibne8 H H H
Glerr] 2R omoromeyey: assea.  H3 00 1N SHAH
CH err]  2-PyrinidinyN{R15)R16-1-4C~ Alkylcarbonyl Me3a ragicalnwhgch H H
gﬂ%g;;% g BeBééE?QQZEhélcarbonyl group contains afl gN(RlaiR%stug E H H
CH err] 1@- ThS@ﬁppt@Q 1-4C-alkyl radical. An exampleswhicg may be i H
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N HHCHerr] 5- Chl or o-t hi ophen- 2-yl H3 - 0 1N
S°H H HCH err] 5- ( 2- Di et hyl ami nonet hyl ) f ur an- 2-yl H3 -0 1IN S
N'HHCH err] 5- Met hyl - f uran- 2-yl -6 - H3 -0 1
37 = TABLE 19 Conpounds of the fornmula I (see attached for- nula sheet 1)
where n = 0, p = 0, q&n ¥-IRAC alkaﬂd“mawan@mmammﬁﬁx@l vrich
subst i tuent iay'BE5méﬁtldﬁe&|§b diple is in g¥rticular the N-
. R7 mr t u CH S e errl] Ph%ﬁr‘ie )
"H2 212 CH 35t yﬁm# tknf N ED R A eny |
H2 212 $ 20[ err] Aﬁéﬂ ﬂ:@d[ﬂﬁ{y]lagm%?}@#fiﬂw&m%%édlcal
H2 212 .err er | azo
H2 2 1 25%H Bish ﬁ%mﬁﬁ‘%ﬁ{fﬁd]wﬁg’ﬁ ﬁ%ﬁ As G PAfSoular
H2 212 CH $@@emﬂN mett Hy 1 et iG]l t2-detilgdanie/ Iradical
H2 212

[-C(NHCH,) =CHNGC,] . .

Exemplary radicals -Y-CH,,-R6 where R6 = an
N-1-4C-alkyl-N’-cyancamidinoe radical, 1-N-1-4C-alkyl-
10 amino-z-nitroethyl [sic] radical er N-2-propynyl-N’-

cyancamidino radical are in particular those radicals

-in which Y has the meaning NE and u is the number 0. In

this connection, as the radical -Y-C,,-R6 particular

mention may be made of the radicals -NH-C(=NCN)NH-CH,,
15  -NE-C(NHCH,) =CHNC, and -NH-C {=NCXN)NH-CH,C=CH.

The group CH., is preferably bound toc a carbon
atom of the cyclic system or bicyeclic system RE6 con-
cerned, so that radicals R6 {if R6 is a cyclic system
or bicyclic system) which may be mentioned as

20 examples are the radicals: phenyl, 2-furyl,
3-furyl, 2-thienyl, 3-thienyl, 3-pyrrolyl, 2-oxa- -
zolyl, 4-cxazoclyl, 4-iscxazclyl, 5-isoxazolyl,
2-thiazolyl, 3-iscthiazclyl, 2~imidazolyl, 3-pyra-
zolyl, 4-pyrazelyl, 1,2,3-triazol-4-yl, 1,2,5-thia-

25 diazol-4-yl, 1,2,5-thiadiazol-4-yl-1-oxide, 1,2,4-
triazol-3-vy1, 'ﬁetrazol=5=yl, 1,3,4-thiadiazol-2-v1,
1,2,3-thiadiazol-4-yl, 1,2,5-thiadiazol-4-yl, 1,2,5~
thiadiazol-4-yl-l-oxide, 1,3,4-oxadiazol-2-yl, 2-pyr-
idyl, 4-pyridyl, zwpyrimidinyl, 1,3,4-triazin-2-yl,

30 2-benzimidazolyl, 2-imidazopyridyl, 2-benzothiazolyl

' and 2-benzoxazolyl.

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

35 are the methoxycarbonjl and the ethoxycarbonyl radical.

The substitutents R8 and R9 can be bonded into
the cyclic systems or bicyclic systems R6 at any con-
ceivable position. Exemplary, R8- and RS-substituted
‘radicals R6 which may be mentioned are: 4-methylphenyl,
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H HCHerr] 1-Methyl-2-1mdazolyl ) H
HH HCHerr] 1,2,3-Triazol-4-yl

HH HCHerr] 1-Mthyl-4 2, 3- triazol 4-vyl
r] HH HCHerr] 1,2,4- Trlazol
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SJerr I, OX tetrazol
Séy Erfimethyllisgxay ir#ryir2435T% %EYE¥ ﬁazal 2-yl,
S@L@é&h 1-B- Harﬁcﬁyhethklih&h&blkz%y& 4ithieativalial ddzpl -

gg%gﬁ nmﬁtﬁylﬁygﬁ%gﬁr% leyﬁlg? égmethylam;noethyl)»
.Sﬁ&eazbl 3Hym, B - et} 1 , vaypxaddaz9m -2-yl, l-methyl-
S r [ err nzi -3
hg ?hgr%a ts ofgﬁhe&cgeghgﬁ it stgggég t he X%ove tables
ﬂam@ﬁ@ylamuapeghwébalpaoée§§lﬁ§pl 4-yl, i-wmethyltetra-
20l-5-y1l, 1-{2-dimethylamincethyl} tetrazol-5-yl, 1i-

carboxymethyltetrazol-5-yl, 5-methyl-l,3,4-thiadiazcl-
2-yl, 5-triflucromethyl-1,3,4-thiadiazol-2-yl, 1-(2-
hydroxyethyl) tetrazol-5-yl, 2-amino-1,3,4-thiadiazol-
2-yl, 3-aminoc-1,2,4-triazol-5-yl, 4-methyl-5-triflucro-
15 methyl-1,2,4-triazol-3-yl and 4-amincopyrimidin-2-yl.-
Possible radicals -CH,.-, -CH, - and -Cl,~
are straight-chain or branched radicals. Examples which
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may be menticned are the heptylene, isoheptylene (2-
methylhexylene)}, hexylene, ischexylene (2-

20 methylpentyvlene), nechexylene (2,2-dimethylbutylene},
pentylene, isopentylene (3-methylbutylene),
neopentylene (2,2-dimethylpropylene), butylene,
isobutylene, sec-butylene, tert-butylene, propylene,
isopropylene, ethylene and (for -CjH,) the methylene

28 radical.

Radicals -CJH,, 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, - ) - | '

30 Radicals -CH,.~ which may preferably be men-
tioned are the ethylene, the prcpylene and the butylene:
radical. .

Radicals -CH, - which may preferably be men-
tioned are the methyleme, the ethylene and the

35 propylene radical. In a further preferred embodiment, u
is the number 0, so that the term CH,, disappears or is
a bonding dash and the radical Ré is directly bonded to
the group Y. ' -

In a further pxeferred embodiment, t is the



the-preparation of the conmpounds of the fornmula | and their salts. 10
The process conprises a) reacti ng nercapt obenzi mdazoles of the fornula
I (see attached formula sheet 1), in which X Rl, R2, R3 and R4 have the
meani ngs i ndi caed above, - 38 - with picoline derivatives 11 (see

have the meani ngSirad, & B SBAve aRdt A Ts e Shr (G Tiehprvane Jal¥l, Vg

have t he neani ngs i chte I's a suft ﬁa roup
b) reacting cefpé@ndsbending fashuprad vhesgeoapt*éciaedb@@d lgﬁeewl)
in which X RI, téathéagrﬁﬁ R7 n1 r and t have the meanings indicated

above, n, and are the nu I {abl e
P d Exemplary ra lca 8 gonde& tn *he 4-position on

] the pyridine ring to the group $(=0), which may be men-
tioned are: phenylthicpentyl, phemylthiocethyl, phenyl-
thicpropyl, phenylthiocbutyl, 4-methylphenylthiocethyl,
4-methylphenylthicopropyl, 3-dimethylaminomethylphenyl-
thiocethyl, 3-dimethylaminomethylphenylthiocpropyl,

pR 3-piperidinomethylphenylthioethyl,
3-piperidinomethylphenylthiocpropyl,
3-piperidinomethylphenylthicbutyl,
l1-methylpyrrol-3-thicethyl,
4,5-dimethyloxazole-2-thiopropyl,

is 3,S»dimethylisoxazolens-thiOethyl,
3,5-dimethylisoxazole-5-thicpropyl,
thiazole-2-thicethyl,
thiazole-2-thicpropyl
thiazole-2-thicbutyl,

20 4nmethylmS«carboxymethylthiazaleezmthiopropyl,
l-methylimidazocle-2-thicethyl,
i-methylimidazole-2-thiopropyl,

l-methylimidazcle-2-thicbutyl,
imidazole-2-thicethyl,

25 imidazcle-2-thicpropyl,
pyrazole-3-thiopropyl,
1-{2-dimethylaminocethyl) pyrazcle-2-thicethyl,
1,3,4-oxadiazcle-2-thicethyl,
1,3,4-oxdiazole-2-thiopropyl [sicl,

30 1,2,3-triazole~4-thicethyl,
1,2,3-triazole-4-thiopropyl,
1,2,3-triazole-4-thicbutyl,
i-methyl-1,2,3-triazocle-4-thicethyl,
l1-methyl-1,2,3-triazcle-4-thiopropyl,

35 1,2,4-triazcle-3-thiocethyl,
1,2,4-triazcle-3-thiopropyl,
3-amino-1,2,4-triazole-5-thicethyl,
3-amino-1,2,4-triazole-5-thicpropyl,
4-methyl-5-trifluocromethyl-1,2,4-triazole-3-thicethyl,



| eavi ng group, with conpounds R6-Clerr]-Herr]-YH (where Y | =S,
0,-NH or N-1-4C-alkyl), or c¢) 'reacting conmpounds of the forhmula V (see
attached formula sheet 1), in which"X Rlg R2, R3, R4, R5 R7 and. n have

t he neani ngs i ndi cated above and Hal is a halogen atom with thiols VI (see

aftached 15 -metB gﬂUEQtiﬂfihogbhethglm@'§h4B@rlgzaggzobﬁﬁ&o#réﬁgl“ have

t he nmeani ngs indicate benzi'm l es ©
fornula VIl (sedt-Betarhed. 3®ﬁnﬁF&agﬁé§f3FF¥1°§ﬁhﬁﬁrch Rl, R2, R3, R4 and X

have the neani ngspmbfB{tated, @bgygaaameABZQQIOPrO yis a sui t abl e | eavi ng
group, with pyrldlneg if t he forgula VI% % eg g ached formula sheet 11),
in which R5, Re:-Rethyl-ly2,4-FripzolesdqtyigbyeYine meani ngs i ndicat ed

above, and 5If ﬁ@ﬁraﬁoMe B?thﬂeethymula | where n=1 or p=1 and/or 25 =1

oxidizing the cORpERRALeoEt AR REre noo T o LetS) then

. tetrazole-5-thicbutyl,

i-methyltetrazole-5-thicethyl,
1-methyltetrazole-5S-thiopropyl,

10 i-methyltetrazole-5-thicbutyl,
1-(2-dimethylaminoethyl} tetrazole-5-thicethyl,
1-{2-dimethylamincethyl) tetrazole-5-thiopropyl,
1- (2-hydroxyethyl} tetrazole-5-thicethyl,

1- {2-hydrexyethyl) tetrazcle-5-thiopropyl,

is 1,3,4-thiadiazocle-2-thicethyl,
1,3,4-thiadiazole-2-thiopropyl,
5-methyl-1,3,4-thiadiazcle-2-thicethyl,
5-methyl-1,3,4-thiadiazole-2-thiopropyl,
s-methyl-1,3,4-thiadiazole-2-thicbutyl,

20 5-triflucrcomethyl-1,3,4-thiadiazcle-2~-thicethyl,
5-triflucromethyl-1,3,4-thiadiazole-2-thiopropyl,
1,2,3-thiadiazocle-4-thicethyl,
1,2,3-thiadiazcle~-4~-thiopropyl,
l-carboxymethyltetrazole-5-thiocethyl,

25 1-carboxymethyltetrazole-5-thicpropyl,
2-pyridylthicethyl,
2-pyridylthiopropyl,
2-pyridylthicbutyl,
4-pyridylthicethyl,

30 4-pyridylthicpropyl,
4-pyridylthicbutyl,
2-pyrimidinethicethyl,
2-pyrimidinethicpropyl,
2-pyrimidinethiobutyl,

35 4-aminopyrimidine-2-thicethyl,
4-amincpyrimidine-2-thicpropyl,
2=b@nzimidazolethioeth§l,
2abenzimidazolethiopropyl,
4-methylthiazcle-5-ethylthiopropyl,



and/l-or p=0 and/or =0 and/or Y=S, and/or converting the conpounds obtai ned,
i f~ desired, subsequently into the salts and/or. converting salts which are
obtained, if 30 desired, subsequently injg the free conpounds. In the

- abovenentioned reactions, the starting conpounds can be enployed as such or

optlonally in the %égﬁﬂ&fﬁoﬁﬁﬁééoiéL&smeﬁﬂ?iﬂﬁéég ing groups A are, for

exanpl e, hal ©gen at ons artic “or hydroxl 39
gr oups actlvate@u§¥1E%t@??hY%@@%@Hr?EYb with p- toluen- esul foni ¢ aci d).

The reaction Of5LametﬁyiémnéméghﬂgaryytzLﬁeﬁhﬂeﬂ@i@px@pﬂ?r ably polar,
protic or aprotjc, éolvent gs ﬁ as neihanol et hanol , i sopropanol,
di met hyl sul - imd azopyrldlne thicpropy

] benzoxazole-2-thiopropyl,
benzothiazole-2-thiopropyl,
4=methylphénylmethylthiopxopyl,
dimethylcarbamoylthiopropyl,
dimethylthiocarbamoylthicprepyl,

10 N-methyl-N’-cyancamidinothiopropyl,
phenoxyethyl,
phenoxypropyl,
4-methylthiazole-5-ethylthicethyl,
2-guanidinocthiazcle-4-methylthicethyl,

is furvl-2-methylthicethyl,
5-dimethylaminomethylfuryl-2-methylthicethyl,
imidazopyridin-2-thicethyl,
benzcxazole-2-thicethyl,
benzothiazcle-2-thicethyl,

20 4-methylphenylmethylthicethyl,
dimethylcarbamoylthicethyl,
dimethylthiocarbamoylthicethyl,
N-methyl-N’ -cyancamidinothicethyl,
4wmethylthiazolé=5»ethylthiobutyl,

25 2-guanidinothiazole-4-methylthiocbutyl,
furvl-2-methylthicbutyl,
5-dimethylaminomethyl furyl-2- methylthlcbutyl
imidazopyridine-2-thicbutyl,

_ benzoxazole-2-thicbutyl,

30 Dbenzothiazcle-2-thiocbutyl,
4-methylphenylmethylthiobutyl,
dimethylcarbamoylthicbutyl,
dimethylthiccarbamoylthicbutyl,
N-methyl-N’ -cyancamidinothiobutyl,

35 4-methylthiazole-5-thicethyl,

" 4-methylthiazole-5-thiopropyl,
4-methylthiazole-5-thicbutyl,
1-methoxycarbonylmethyltetrazole-5-thicethyl,
1-methoxycarbonylmethyltetrazole-5-~propyl,



f oxi de, acetone, dinethylformam de or acetonitrile) with addition or with
exclusion of water. It is carried out, for exanple,  in the presence of a
proton acceptor. Those suitable are alkaliliﬁial hydr oxi des, such ‘as 10
sodi'um hydr oxi de, al kali netal carbonates,”such as.potassium carbonate, or

tertiary ani”esla@%%ﬁ?ﬁggQ¥B&ﬂ%§ﬁeg§¥%€%€¥éQﬂié35Qﬁuﬁ§€{|dii5°pr°py|a”1”eg

A~ ternatively,

eacti on e carri ed out th- out proton

acceptors, it opelenylr9-meebylbbiagthyd, 15 sible depending on the
nature of the stpiéhpd-gomktRPUEHScprdgyseparate off the acid addition

salts in particularly pure form. The reaction tenperature can be between
€$¥?%%1T#“Wﬁ%h¥£%§%ﬂggtxf'proton-acceptors t enper at ur es

O[err] and 150]

bet ween 20[®rr]chbengieretbyavrivethplf 20 proton acceptors between

60[err] and 12
sol vents used -

. hours.

10

15

20

25

30

35

R £ cPeBTEEBSSRESPRAT, 7On (e T e between 0. 5 and 30

thienyl-2-ethylthicbutyl,
5-chlorothienyl-2-methylthiocethyl,
S-chlorothienyl-2-methylthiopropyl,
5-chlorothienyl-2-methylthiocbutyl,
4 -pyridylmethylthiocethyl,
4-pyridylmethylthiocpropyl,
4-pyridylmethyithicbutyl,
2-pyridylmethylthicethyl,
2-pyridylmethylthicprepyl,
2-pyridylmethylthicbutyl,
2-pyridinylethylthiocethyl,
2-pyridinylethylthiopropyl,
2-pyridinylethylthicbutyl,
3-dimethylaminomethylphenyimethylthicethyl,
3-dimethylaminomethylphenylmethylthiocpropyl,
3-dimethylaminomethylphenylmethylthiobutyl,
2-benzimidazolemethylthicpropyl,
2-benzimidazoclemethylthiobutyl,
5-nitroimidazole-l-ethylthiocethyl,
5-nitroimidazole-l-ethylthicpropyl,
5-nitroimidazole-1-ethylthiobutyl,
2-methyl~-8-nitrcimidazole-1i-ethylthiocethyl,
2-methyl-5-nitroimidazole-~i-ethylthicpropyl,
2-methyl-5-nitroimidazole-~-1l-ethylthicbutyl,
S-nitroimidazocle-l-propylthiocethyl,
Saniﬁroimidazole=1-propylthiopropyl,
5-nitreimidazcle-1l~-propylthicbutyl,
2-methyl-5-nitroimidazole-~1-propylthicethyl,
2-methyl-5-nitrcimidazole-1-propylthicpropyl,
2-methyl-5-nitrocimidazole-1-propylthicbutyl.
Suitable salts of compounds of the formula I in
which n is the number ¢ are all acid addition salts.
The pharmacoclogically tolerable salts of the inocrganic



The-reaction of the conpounds IV with the com 25 pounds
Re-Clerr]Herr]-YHis carried out in a simlar manner to the reaction of
the conpounds Il wth the conpounds The repggtion of the conpounds V with
the“thiols VI is carried out in a nmanner known per se, such as is 30
khown to the p ' da j h E epar ﬂ of i des
fromthiols angé%gln%% %%%gda%%%ﬁgé%%éﬁ%%%%gggg%hgﬁh%%%ﬁgﬂé%ﬁgﬁ I%é% S
preferably a cHParti¢wubaglymenhionedct Poprmrceheg ety neentplesgplet he 35

conpounds VI 4g]1€8] rvBicRUbahNiRit 81D chengboadhiedy £ort&LadsPE] i 89 Of
- the conmpounds Il with the gongounds The oxidatipon of .the sulfides .to the
sul foxi des or SRFPERHRE PECRUCER olP obhe (ATRPRTREIOR f t FRRCHPTTRds - 40.

5 according to the lnvention on the industrial scale, are
converted into pharmacclogically tolerable salts by
- methods known tc the person skilled in the art. Those
suitable are water-scluble and water-inscluble acid
addition salts with acids such as, for example, hydro-

19 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

15 acid, oxalic acid, tartaric acid, embonic acid, stearic
acid, toluenesulfonic acid, methamesulfonic acid or
3-hydroxy-2-naphthoic acid, the acids being employed in
salt preparation - depending on whether a momo- or
polybasic acid is concerned and depending on which salt

20 is desired - in an equimolar gquantitative ratio or one
differing therefrom.

Por 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.

25 Examples of basic salts which may be mentioned are
lithium, sodium, potassium, calcium, aluminum, mag-
nesium, titanium, ammonium, meglumine or guanidinium
salts, the bases being also employed here in salt pre-
paratiocn in an equimolar guantitative ratio or cne

30 differing therefrom.

One embodiment of the inventiom are compounds
of the formula I in which X has the meaning CE.

A further embodiment of the invention are com-
pounds of the formula I in which X has the meaning N.

35 A further embodiment cf the imvention 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.



are-famliar to the person skilled in the art for the oxidation of sulfides
to- sul foxi des or sulfones [see for this, for exanple, J. Drabowicz and M

M kol aj czyk, organic preparatlons and prgqﬁ§q;es im. 14(1-2,), 45- 5
89(1982) or E. Block in S. Patai, The Chem'stry of Functional (}oups

Stppl enent E. Part 1, POSSI%F@&QQ 8@£‘m¥i‘§% %ﬂe%’%xﬁéi%ﬁr

Publ i cati on), 1980]. oxi dants are a reagent s custonarl used
for the OX|daI|E¢M@@Ss®$f¢h%sf$@m%b$f%x¢@é§h%$hsﬁlﬁ®ﬂe%he|mﬁ§%ﬁn§ rticul ar
peroxy acids, sg&ﬁ¥§§m)for exanpl e, peroxy acetic acid,

trlfluoroperoxyace I C aci di ni %ﬁen20|c aci d, erox mal ei c

aci d, nmagnesi um nonoper® gﬁ?&“?ﬁa?%?%é %?é?g ? L RVERE PR fizoi c
acid. The rgactp@mnagn@gr@herfotﬂ@psnﬂlﬁ@ whichex las t@@omeamimg0¢ﬁlhe

oxt dant and deak o6 pfl Mpllal3, DB s BLAEEL S B DS a8

. +20[err] C. Oxi-bemtEfoomwitboh@dl ogens or with hypohalites (e.g. with

' A further embodiment of the invention are com-

- pounds of the formula I in which X has the meaning CH,

10 Y has the meaning S8, t 1s the number 0, u is the number
0 and R4 is Rlé-gubstituted 1-4C-alkyl, 1l-4C-alkylcar-
bonyl, 2-4C-alkenylcarbonyl, halo-i-4C-alkylcarbonyl, .
N(R15)R16-1-4C-alkylcarbonyl, di-1-4C-alkylcarbamoyl oxr
1-4C-alkylsulfonyl.

i35 A further embodiment of the invention are com-
pounds of the formula I in which Y has the meaning S, t
is the number €, u is the number 0 and R6 is a mono- or
di-1-4C-alkylcarbamoyl or thioccarbamoyl radical, an N-
1-4C-alkyl-N’-cyancamidino radical, a 1-N-1-4C-alkyl-

20 amino-2-nitroethyl [sic] radical, an N-2-propynyl-N’-
cyancamidino radical, an aminosulfonylamidino radical,
cor an R8- and R9-substituted cyclic system which is
selected from the group comsisting of thiadiazocle-1-
oxide, triazine, pyridone, imidazopyridine, benzothia-

25 zele and benzoxazole.

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

Compounds of the formula I to be emphasized are

30 those in_which

X is CH or N,

¥ is 8, 80,, 0 or N-1-4C-alkyl,

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

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

R4 is hydrogen, Rl4-substituted 1-4C-alkyl,
N{R15}R16-1-4C-alkylcarbonyl or 1-4C- alkylsulfona

yl, ' , '
R3S is hydrogen, lw&Cuélkyl or 1-4C-alkoxy,



aqueous sodi um hypochlorite solution), which is expe- 20 diently carried
out at tenperatures between O[err] and 50[err]C, has al so proven
advantageous. The reaction is expedLentIgfi rried out in inert solvents,
e.g.” aro- matic or chlorinated hydrocarbons, such as benzene, tol uene,

di chi-or ot haneggr chhoLORARSL BEeheLbhy-hBicgPensBshepinl1 cLhaISazsuch a5

ethyl acetate, Isopro acetate or erably
i sopro- panol. The sénf@Xldég“a@@wldﬁngcygnpﬁ@l@ﬁv@n¥@@ﬁ@§le @p@r@aﬂky

active conpounds. DependiRg1amih8e20a8 HEBeth §8ne ka@léa@staﬁumﬁs prbbere
can additionally be other chiral centers in | ecul e. _The |nvent|on

t heref ore incl udes bBYﬁY%h@'éﬁ¥ﬁPPBW% ing ya Fﬁ? er @5n@RsREndapfeRe -
m xtures ang racemat sﬁbsﬁlﬁueaanbycnmassgaﬁeheoﬁeb@cyt@mc(syéteﬁuowh@&nnpl e,

D21 08T1E) I o T e aen A AR uE ot BUAARE LY Becatkaligy and
furan, thicphene, oxazole, isoxazole, thiazole,
thiazecline, iscthiazcle, imidazole, pyrazole,
triazole, tetrazole, thiadiazole, thiadiazole-1-

10 oxide, oxadiazocle, pyridine, pyrimidine, triazine,
pyridone, benzimidazole, imidazopyridine, benzo-
thiazecle and benzoxazocle,

R7 is hydrogen or 1-4C-alkyl,
R8 is hydrogen, 1-4C-alkyl, hydroxyl, nitro, guanidi-
is no, carboxyl, 1-4C-alkoxycarbonyl or R10-substi-
tuted 1-4C-alkyl,
RY is hydrogen, 1-4C-alkyl, hydroxyl, 1-4C-alkoxy or

fluorine, :
R1¢ is hydroxyl, i-4C-alkoxy, carboxyl, 1-4C-alkoxy-
20 carbonyl or -N{R11}R12, where

Ril1 4is 1-4C-alkyl or -CC-R13 and
R12 is 1-4C-alkyl, or where
R11 and R12, together and including the nitrogen atom
to which both are bonded, are a piperidino or mor-
25 phelino radical,
R13 is 1-4C-alkyl,
R1i4 is hydroxyl, 1-4C-alkoxycarbonyl or -N{R1%5}R16E,
where
R18 is 1-4C-alkyl and
30 R16 1s 1-4C-alkyl, or where _
R15 and R16, together and including the nitrogen atom
to which both are bonded, are a piperidino or mor-
pholinc radical,
is a number from 2 to 4,
35 is the number ¢ or 1,
is the number O,.
is the number ¢ or 2,
is a number from 2 to 4,
is the number 0 or 1 and

& K QT 8 8



The: conpounds Il are disclosed, for exanple, in W®8B6/02646, EP 134 400 or
ER 127 763. The conpounds |l where p=0 and g=0 can be prepared, for
exanpl e, as - 41 described in the“foujﬁgrg exanpl es. For conpounds 111
where p=1 and g=1 or 2 and Y=SO or SO[err] " the correspondi ng

21hydroxynethylﬁ4~neig -nﬁQBQEbé%éhuéeggpgridines are oxidized, for
exanple, 5 usi ng mchl oroperoxybenzoi ¢ acid and subsequently chl o-
rinated, for ex | gheisi #alE€8i onyl chloride. Reaction with

2-mer capt - obenzi g 4azobmSouh@k ISF | PRe COSPRNIAST Obeifls dRETRMMSS! iyhere p=1
and g=1 or 2 and Y=SO or~ SQ[err] Dependlng on {he nature of the substituent
R6, 10 the su¥pbshdési®rSsanfondt BRe 2988 BbP%i rdt® nC¥net ok® d58®on to

give the sujfoxpafisen=g4, © heryhéenuiber 0, R4 is hydrogen and R6 is -

an R8- and RS-substituted cyclic system or bicyclic
system which is selected from the group consisting of
benzene, furan, thicphene, cxazole, isoxazole,
thiazocle, thiazocline, iscthiazocle, imidazole, pyrazole,

10 triazole, tetrazocle, thiadiazcle, 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 ¢ and R5 is hydrogen or 1-4C-alkyl.

is Compounds of the formula I particularly to be

emphasized are those in which
X is CH or N,
¥ is 8 or 80,,
R1 is hydrogen, 1-4C-alkoxy or fluorine,
20 R2 is hydrogen, 1-4C-alkyl or fluorine,
R3 is hydrogen,
R4 is hydrogen, Rl4-substituted 1-4C-alkyl or 1-4C-
alkvisulfonyl,
RS is hydrogen or 1-4C-alkyl,

25 R6 is a di-1-4C-alkylthiocarbamcyl radical, an N-
1-4C-alkyl-N’~cyancamidino radical or an R8- and
RS-substituted cyclic system which is selected
from the group comnsisting of benzeme, furan,

_ thiophene, thiazole, imidazcle, triazole, tetrazo--

30 le, thiadiazocle, pyridine, pyrimidine and
triazine,

R7 is hydrogen oxr 1-4C-alkyl,
R8 is hydrogen, 1-4C-alkyl, hydroxyl, nitro, guanidi-
nc, carboxyl, l-4C-alkoxycarbonyl or R10-substil-

35 tuted 1-4C-alkyl,

RS is hydrogen, 1-4C-alkyl, hydroxyl or flucrine,
R10 is hydroxyl, 1-4C-alkoxycarbonyl or -N{R11}R12,
" where :

R11 is 1-4C-alkyl and



respective sul fides and sul foxides or sulfones can be prepared by a choice
of* suitabl e starting conpounds or by use of selective oxidants. 15

The starting conpounds needed for the prepggaz tion of 11l can be prepared,
for “exanpl e, fromthe correspondi ng hal ogen conpounds anal ogously to J.
Med. Chem 14 (%931) ;349-48081&9T00ERIGhYEreV!, VI1 and VIII are Iikew se 20
known or they can be prepared anhal ogously fromknown_ starting congounds by
met hods known pBRlsandTRid, rePebReipREd dBRANGARY Bhei RELFEERM 8toMar e
obt ai ned by reactiontef whiehc pspbuage Bbntied,f argubhaphbevt iliné- or wer-

hal opyri di nes corresg ngLng to .conmpounds of the for- 25 mula I'1l. The
fol | owi ng exanpl es e %P +A% K83 dnt i on in greater detail, without
restrictingsit.RThe denpedddalaoxyrdrbonyd blre-NiR2B6) RDE, awterrke starting

conpounds can bﬁigre&griggbgaikg%ngﬁa anal ogous to that described
R16 is 1-4C-alkyl, or where '
R15 and R1L6, tocgether and including the mitrocgen atom
to which both are bonded, are a piperidino or mor-
10 pholino radical,

m is a number from 2 to 4,
n is the number 0,
)¢) is the number 0,
t is the number ¢ and
15 u is a number from O 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 €, R4 is hydrogen and R6 is an R8- and R9-sub-
20 stituted cyelic system which is selected from the group
censisting of benzene, furan, thiophene, thiazcle, '
imidazole, triazocle, tetrazole, thiadiazcle, pyridine
and pyrimidine.
Preferred compounds of the formula I are those
25 in which
X is CH or N,
¥ is 8 or 80,
RL is hydrogen, 1-4C-alkoxy or f£luorine,
R2 is hydrogen or £luorine,
30 R3 is hydrogen,
R4 is hydrogen,
RS is 1-4C-alkyl,
RE is a di-1-4C-alkylthiocarbamcyl radical or an RB8-
and R9-substituted cyclic system which is selected
35 from the group consisting of bemnzene, furan,
thicphene, thiazole, imidazocle, triazole, tetrazo-
le, thiadiazole, pyridine and pyrimidine,
R7 is hydrogen, ;
R8 is hydrogem, nitro, 1-4C-alkoxycarbenyl or R1C-



30. in the exanples. Final product. 1.
21{[[3-thhyl74-[(2-phgnoxy)ethy|thio]-2-pyrid- I nyl ] _
nephyl}yhlo}-lH-ben2|n1dazo|e 35 - 172-{[[4-(2-Chl oroet hyl t hi 0]
-?Tﬂetgyl-Ziog{rldinyI]nethyl]thio}-lH—benzinidazole (10 mmol ) are [sic]
stirred at err ' it e m ) for 24 h 42 with phenol (20
A a4y irace |

- mml) and potassiumc After filtration, the filtrate is .
. concent- rat ed,RSand_lt&@lm 95 1: ]J?Y]ifn di chl or onet hane, washed with
0.1 N sodi um hygdrexige S0iceltd Dibxylid @by’ -N (g 1Mwhiddet e,

concentrated and chromat ographed on silica gel (EA Me . The title
conmpound i s obtfihed& r%’rﬂ%%m ean& ( -

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

R1l and R12, together and including the nitrogen atom
to which both are bonded, are a piperidinc or mor-
pholinc zradical, '
is the number 2 or 3,
10 is the number O,
is the number 0,

ig the number 0 and

£ o g 8 3

is a number from 1 to 3
and their salts.
15 One embodiment of the preferred compounds are
those in which X has the meaning CH.
A further embodiment of the preferred compounds
are those in which X has the meaning N.
A further embodiment of the preferred compounds
20 are those in which Y has the meaning S.
"~ A further embodiment of the preferred compounds
are those in which R1 and R2 are hydrogen.
A further embodiment of the prefered compounds
are those in which u is the number .- '
25 A further embodiment of the prefered compounds
are those in which u is the number 2.
A further embodiment of the preferred compounds
are those in which m is the number 2.
_ A further embcdiment of the preferred compounds
30 are those in which m is the number 3.
Particularly preferred compounds of the formula
I are those in which
X is CH or N,
Y is 8§,
35 R1 is hydrogen,
R2 is hydrogen,
R3 is hydrogen,
R4 is hydrogen,
RS is 1-4C-alkyl,

49,



fractions after crystallization fromdiisopropyl ether in the farm of
colorless crystals; mp. 72-73[err]C, yield: 10 64% of theory. 2. 2-
([T 3- Met hyl - 4- [ (4- phenoxy) but yl t hi 0] - 2- Ry rygl-.

i nyl'] met hyl ] t hi o} - 1H-benzi m dazol e Accordi ng to the procedure described in

Exanple 1, theg %tleﬁéQﬁPQ&ﬂjéﬂﬂc§§£%§5§k£?F§ cé#no ﬁ%%éﬁﬁwﬁiéﬁ'(4

-chlorobutylthl 3- net hyl| égw din enzi m dazol e
with phenol: mp. 128 138leste W‘%It’the SRR ‘f%ﬁﬁl% of benzene,

- 2- {£[§ N?}hg 4- [5d(4fﬁEﬁﬁ||‘Zwogyéné74tﬁhé£bxezlLmzdazole, trlﬁzo%f, i

" pen y pyridin _ nzi m da Z0 ccordi ng
“to the procedure des 435%%0 T BxXEHY Jbaﬁgf?hepﬁ’t@é“%cﬁ’%m ’@l‘%ﬂ%ﬂ ned by
reaction ofs 2- §f [ 4-{2-lepdesget hyl t hi 0) - 3- met hyl - 2-pyri di nyl ] nethyl ] -

j thio)}-lk#ben2| dazol e %£.4 met hyl benzyl nercaptan 25 after

j recrystalrizatl fr%ﬁn%&ﬁ fhol /tol uene; mp.

: is hydrogen or 1-4C-alkyl,

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

10 is the number 0,

is the number § and

is a number from 1 to 3

ﬁ'rﬂ@@sa

and their salts.
Very particularly preferred compounds of the
15 fermula I are those in which
X is CH or N,
¥ is 8,
Rl 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 hydrocgen,
- 25 R8 is nitro, .
RS is hydrcgen or 1-4C-alkyl,
™ is the number 2 oxr 3,
n is the number 0,
D is the numwber 0,
s
u

30 is the number ¢ and
is a number from 1 toc 3
and their salts.
Exemplary compounds according to the invention
are listed in the follcowing tables:

35 IABLE 1
' Compounds of the formula I (see attached for-
-mula sheet I) where n = 0, p =0, g = 0, R6 = dimethyl-
carbameyl and with the fellowing further substituent



129- 130[err]C, yield: 55%of theory. 4.
2~{[[4-] 3- D|rrethyldlthlocarbarmylpropylthlo] :
net hyl - 2- pyri di nyl ] met hyl ] t hi o} 14 benzi ni dazol e According to t he procedure

described in 30 Exarrpl e 5 the title cobPound is obtained by reaction of
Z -([[4-(3- chlorog | thio) -3-nethyl-2-pyridinyl]-

met hyl ] t hi o} - 1PE8R4 Fdazol e in ethanol without ad- dition of water with

Na di met hyl carbamate as colorless crystals; mp. 115-117[err]C, yield: 94%
.of theory. 43 A {[[M-[(6R2ur dt3- 2-84 ) - RS 5- di ghi afgex- -yl - 3-

met hyl - 2- pyr|d| nyl ] met hyI]th| o} lH-benZ|mdazoIe

2-{[[4-(3-Chl or opropyttiFoy===Tr _

pyri di nyl ] met hyl§4 hSo} -ﬂ—l—benf@l mé‘gzolﬂ"b ($H§TD| Wis 5 sti rged ynder

refl ux wthzftawlsethmﬁglom(wﬁ " e, B 2 - o o
- ks F R H W O H 2 - 0 g
Ch S ¥ F ® H C &k 2 . g g
i S ® H W N O H 3 . o o
CH § O, K H H Oy H 3 . g o
s F K K H O K 3 . g o
ths F F W B o, H 3 . g g
NS B W MW K Oy K 2 - 0 g
WS OHg H H K Oy, H 2z - 9§ o
M S F  H B K Oy K 2 - 0 o0
N S ¢ F W W Ciy H 2 - o0 o
B S H K H W Ch H 3 - 0 o
K S OH, M K H Cly K 3 - o o0
K S F H B H O, K 3 . o o
N S F F R H G H 3 - 0 o
GH S0, H M H H €, H 2 - o0 o
Ck S0, OCH, K H H Ty K 2 - 0 o
Ch SO, F  H H H CHy K 2 - 0 0
cH Su, F F W H Chy H 2 - 0 o
CH S0, H H K H i H 3 - 0o 0
CH SO, OCK, K H H Chy H 3 - 0 0
tH 50, F H % H oy H 3 - 0 o
e 86, F F M H CH, W 3 - 0 O
K S0, H K W W oy A 2 - o o
MOS0, OCH, K H H OHy H 2 - 0 0
W S, F W H H O K 2 - 0 0
Woso, FF H H G W 2 - 0 0
W So, K W K H G K 3 - 0 0
N 50, OCH, W H H Gy H 3 - 0
W S, F W H H Ci W 3 - 0- 0
N S0, F F H H Chy H 3 - 0 O



and 1 N sodi um hydroxide solution (4 m) in ethanol (20 m) for 20 h. After
evaporating the ethanol .in vacuo, 20 m of water are added and the m xture
18 extracted with 3 x 10 ml of ethyl acetate. The conbi ned 10 organi c
phases are concentrated and the residueaigucﬁronatographed

(EA/ net hanol /triethylam ne). After crystalljzation from

di.chl or omet hane/ di i sopropyl ether, the=83%=4onpound is obtained as a
bei ge powder; m p. 113etkpbendbCofythedfoftitidal It fseeyattachel. for-

2-{[[4-[6- (2D methylani poturan-5-y|l)-1,5-dithia- e _
hex- 1-yI] - 3- rre?“ﬁ%?’- §1ﬁ$58i 3%%?%& %%‘yr“] Phi g} =P BerizPri B, Simethyl

tri hydrochl ori thiscevbdinnglt sndhwiphotbdufeldewingb&urtheExanpl e 5, the
free titlegconggun %Fasﬁgt@%?ﬁgnﬁgzan o:l by 20 reaction with

5-di nmet hyl am nonet nﬁ% yLt hi gl . gge title conpound can be
hl or'™de ont®*acé¥one i n@ gadeoust hyditogen

precipitated as #he “ydr
chlo- ride; mp. 112[err]C (dec.).

i S H H K M G ¥ 2 - 0 0
CH S OH, W H H C H 2 - o 0
tH s F K H H O H 2 - 0 o
tHs F F W H Oy H 2 - o o
WS X K. H K O K 3 - o o0
RS OH, H W N CH, K 3 - 0 0
s F H W MW TH K 3 - 0 0
s F F H M CHy K 3 - 0 0O
N S W H R W CH R 2 - 0 .0
N oS O, H H K CKy K 2 - 0.0
N S F H W K Gy H 2 - 0 0
R § §F F H H O, K 2 - 8 0
N S K K K H O, ¥ 3 - 2 0
¥ S OH, K K K © H 3 - o0 o
N S F H H H Oy K 3 - 0o 0
x $ F F H H o, ¥ 3 - 0o 0
cH SO, W W H H €, W 2 - © O
CH S0, OCHy H H H CHy H 2 - 0 0
cH S0, F KR H H OB K 2 - 00
cH 58, F F W H O H 2 - 0 0
CH SO, B H H K 4 K 3 - 0 0
tH SO, OCH, W H K O K 3 - 0 0
cHso,, F H H K G K 3 - o o
thso, FF K W O K 3 - 0 0
K SO, H W K H O H 2z - 0 O
B S0, OCH, H W H Ciy K 2 - 0 O
N SO, F K B K O K 2 - B O
% so, F F W H Gy H 2 - O O
N S8, H H M H Gy H 3 - 0 0
W oSO, OCHy M H H Chy H 3 - 0 0



7. = 2-{[[3-N®thy|-4-[7-(5-nethy|thiazol-4-y|)-1,5 di- 25

t hi ahept-1-yl]-2-pyridinyl]methyl]thio}-1H benz- i m dazol e tri-hydr.ochl ori de
According to the procedure -described - in gx% yplLe 5, the title conmpound is

- obtained by reaction with 2- (5- nethyl |azonI) ethylthlol after
precipitation 30 with conc. hygn@achiaiie ' n1p 159-

- 162[err] C, yield: 83% of theor 8. -

2-{[[ 3- Met hyl - 4- [% (3- gulhi qi nﬁghlﬁol Mymﬁl 5R7 a r t oy

- di thiahex-1-yl]- pyrldlnyl]nethyl]thlo} 1H benz- im da-zol e
“trihydrochl oride 7 corgirn 10 pli€ prgceadgre descryet=in 5,
the title conpoun |s 2bt'ai ned "usi ng 2-'guantt not hi azdl - 4°

met hyl t hi ol af t erNpr 88 pift at i orf wi tth etfher ebiiy hydio- 3 - 8 0

IABLE 3
Compounds of the formula I {see attached for-

mula sheetl) where n = 0, p =0, g = 0, R6 = N-methyl-
5 N’ -cyancamidine and with the following furthexr

substituent meanings:

X ¥ R R R R4 RS R = v ¢t @
CH § H B H W CH H 2 - 6 o
th 8 F W H W CH, H 2 - ©° @
CH.§ "M B #H H O ¥ 3 - 0 o
CH 8§ F W H § CHy K . 3 . 0 o
Ch WH H H ® H oH, H 2 - 0 o0
CH WH F H H K OH, B 2 - 0 o0
CH NH H H K H OH, W 3 - 0 @
CH B F H W KOG, H 3 - 8 0
¥ § H K H H® 4 ¥4 2 - 0 0O
N § F H H H CHy H 2 - ¢ ¢
N § ® H # H ﬁﬁs H 3 . 6 ©
B S F H H H CH, H 3 - ¢ 0
N W H H W K oM, W 2 - o0 O
N OMH ¢ H # H OCH, H 2 - ¢ 0
N OB K W W W OH, H O3 - 00
M F H W H OfH, H 3 . 0 ©



chl,oric acid in acetone as a colorless, strongly hygroscopic powder; yield:
29% of theory; mp. 185 err]C (dec.). 5 0.

2-{[[3-Met hyl -4-[5-(1H benzi m dazol - 2-yl ) Z%H?-
di t-hi apent - 1-yl ] - 2- pyridi nyl ] met hyl ] t hi-o} benzi m dazol e 2-

" [[ 4- (3- Chl or opropyl t hi 0) - 3- net hyl - 2- pyr

I nyl ] met hyl ]t hi o}-1H benzi m dazol e (hﬁ s stirred 10 at _60[err]C
for 20 h with 2-nerumpaukls hz (fﬁ@@%li oEagAbtaghed §0%odi um

‘hydr oxi de solu ( f. &8 hahal @ngy sulsequent =Nl luted with
a fur- ther 10%#% g%;égﬁ pﬂ%égﬂ) il @(& to cool d t he

mxture is all ggé#
preci pi tat ed sdﬁ@ﬁh}fk%mt@%ﬂ&'; angh W e I 1OV, fdgt %r 1/1 and
dried in v Lu)égbéggéﬁéﬂ53mégﬁiﬁgg e conpound i s obtained as a gray

powder ; ﬁlp 85-87]err]C _yield,,83 y. 1
2-{[[4-[ (5- Benzot azBI-ZR%) 1R ?/% 5% o5 50 % % ni%azote ¥

th § H H # K 4y W 2 - 0 O
th s F W H B, ® 2 - 0 0
tH S M H W -H CH ®H 3 - 0 0
tH s F H W H G, ® 3 - 0 0
CH WM H K H K oMy H 2z - 0 O
tH oW F W W H.OH W 2 - 0 0
ch oW H H 4 K OH, K 3 - 0 8
tH M F H H H OCH, H 3 - 0 0
M S H H B H G, H 2z - 0 0
B S F H KW H CHy H -2 - 0 O
NS M b # H CHy W 3 - 0 O
¥ S F W K H CHy H 3 - 0 0
K OWR M W B K OCHy W 2 - 0 O
N W F W H KB OCHy H 2 - 0 O
NoOWH M W H H OH, H 3 - 0°0
N WM F W H W oKy H 3 - & O
IABLE 5

Compounds of the formula I (see attached for-
- mula sheet I) where n = 0, p =0, g = 0, R6 = N-({(2-
propyn-1-yl) -N’ -cyanocamimidino and with the following
18 further substituent meanings:

X Y Rl R R R B K a r t u
CHS W H H H g K 2 - 0o 0
tHs F H K H CHy H 2z - 0 O
tk § H K H K G, H 3 - 0 O
¢tk S F H H MW CH H 3 - 0 O
M W H H K OH, W 2 - 0 0



According to the procedure described in Exanple 9, the title conpound is
obt ai ned by reaction w th 2-nercaptobenzot hiazole; mp. 126-128[err]C,
yi'el d: 85%of theory. 25  11. - 23 - '
2-{[[4-[(5-Benzoxazol -2-yl)-1,5-dithiapent-1-yl]-

3Znet hyl - 2- pyr|d|nyl]nethyl]th|&t__-f=» ION 06| PARNeE 0F di ng to the procedure
described in Exanple 9, the title conpound Is obtained by reaction:

Wi t h 2-nercapt obepzoyazole; f ﬁ errdﬁc mld 72% of. 30 g t heory.
12.  Sodium 2-{[ 3 [ 23] 1H™enzi | - 2%yl t hyI

3-nethyl -4-pyridinyl]1, 5- dlthlagent 1-vl}l- pyridine-3 carboxvlate 2-{[[4-

3-Ch|oropropy|thi - 3- et hyl - 2- ri | ] t I] .
t hi o- 1H benzi mi d @ﬁ ggt hyl é W w H™ rﬁ' 6 o
' o I H @tﬂg H‘ - -0 v}
CH NH F B H H~ ﬂ@H§ H 3 - ¢ 0
N § H H H H CH3 H 2 - - 0 0
K S F H K H Cﬁs H 4 - 4] 4]
. H H H H tﬂg s 3 - 0 1)
B S F B H H Cﬂg H 3 . 0 (4
M HH H H H H @3% ¥ 2 - o v
W WH F H H H @N% H e - 0 ]
® NN H H H H -Nﬁ% H 3 - L] i}
B KM F K H H @Q% | 3 - [+ 8

IABLE 6

_ Cempounds of the formula I (see attached foz-
mula sheet I) where n =0, p=0, g=20, R6 = 5,6-dihy-
5 droxy-1,3,4-triazin-2-y1 and with the following further
substituent meanings:

X v RI R2 R R¢ RS R? w v ¢ o
th § o H K W Cy W 2 - 0 0
s OH, H H H O H 2 - 0 O
¢S F H H H Gy # 2 - 0 O
ch s F F B OB O H 2 - 0 0
s H OH Wy H 3 - D 0O
CHS OK H H B Chy H 3 - 0 0
s F H B W, K 3 - 0 0
¢HSs F F H # o H 3 - 0 0
K-S H H O H H &y, H. 2 - © O
W S OH, H H H O i 2 - 8 0O
¥ S F H H K Gy ® 2 - 0 O
¥ S F F W H Ch H 2 - 0 0
NS H H H B Ciy ® 3 - 0 0
NS O, W H W Cip K 3 - 0 ©
M S F H H H CH H 3 - 0 0



nercaptonlcotlnate (1.2 eqgivalents) and cal cium carbo- nate (5 equival ents)
are heated to boiling under reflux in methanol for 20 h. After cooling, the
nmxture is filtered and concentrated ta dygyness, the product is 5 treated
wi tth"water and extracted with dlchloronethane and residual dichloronethane

i*s distilled off fromthe wat eCONDENGATION ! CABpEe6i pitated fromthe

- water phase is filtered off with suction, mashed with water and dried. The

title conmpound i¢ oktaimad; mpe. HAO- WO RE3L[eR¥ | Ga Yyi el d: ¢47%y of
‘theory. 13. 2-{[[4-]3- (2 Carboxyphenylthlo)propylthlo]_3-

met hyl - 2- pyr|d| ylloethyllthiol—lk-bonzfidazel-e—Aceorai-Rg-t-ot-he-procedure
descri bed in" Exds 3 the Ftltﬁe donpdiigd i # of® ained by reaction
with 15 2- mer captgbenzoi c af t I'tiog of ,aqueous fy- drochloric
acid.to the wat % ﬁﬁgs f as a belﬁe s |Id%ﬂ§1p %142[ rr]C (d&c.)y yield:
57% of theory m mz{[@mzlvetmw - (3Hpyr iCHyn- 4Hyltrﬁo)pfopy@th| @)
S@Z ¥ H H H Eﬁz H 2 0 8
@H S@z F F H H C%s H 4 - & o
("] S@z K H H H Cﬁa H 3 - (v o
. CH S@Z F H H H @%3 H 3 - 1] ¢
(% S@Z F F H H EHE H 3 - ] &
N S@Z " H H H £H3 H 2 - (o (]
S « W 2. - ¢ 0
N_ SDZ @mws H H H3 .
M S@Z F H H H €H3 K 2 - 1} 8
W S0, F F #H #H Ciy ® 2 - 8 B
N S0, W MW H H Ciy ® 3 - 0 O
H 3 - 0 1)
A oS0, F K W W O H 3 .
# S, FF K W Ch B 3 - @0
: TABLE 7

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

‘meanings: _
¥ Y RIRzZRIRS . R6 ' 7w r t v
CCH S W H K CHy Phenyl B 3 - 00
CH S H W H CHy 3-Dimethylaminemethylphenyl #3 - 020
CH § H H H CHy 3-Piperidinomethylpheny? R3I -00
CH S M W o CHy 2-Thiszelyl ¥ 3.- 80
CH S B W W CHy 4,5-Dimethyl-2-thiazelyl #H3I -08w
CH S H H H JHy 2-Imidazelyl K3 - oo
s H H B CHy i-Methyl-2-imidazelyl H 3 - 0 ¢
CH S B R H CHy 1,2,3-Triazel-4-y H3 - 660
i $ H H H CHy I1-Methyl-l,2,3-triszel-d-yi W3 -0 90
CH S K W H CHy 1,2,4-Triazel-3-y1 B3 - 08



ridi nyl ] met hyl ]t hi o} - 1Hi mdazo[4 5-b] pyri di ne 20 2-

RyrI
[ 4- (3- Chl oropropyl thio)-3-nethyl-2-pyrid-
yl ] nethyl Jthi o] -1Hi ni dazo[ 2, 3-b] pyrd disie- are [sic] warned in

2-
Al
i
~ethranol /water 2:1 for 24 h with 4- rrercapto- pyr|d| ne (1.3 equival ents) and
© sodi um hydr oxi de solu- tion (2ceRrcXgheIoy) OFTnaBmEXFure is diluted with
. water 25 and allowed to cool. The preC| pltated solidis filtered off with
. suction and d£|e§ fh@ztkd 'R conpoundRs obtained; mp. 69-72[erR¥I@ yied du
39% of theory @?[[3 I\/Ethyl 4- (3 (1 mathyltetrazol 5- yIth| o)
propyl thio)-2-pyridinyll 1thiegle=dddi ==l gra—==30=— e A TR R B

According to @E sprwc&duﬂ&@ eﬁe_1 a. -}43 ghe t|| cg

obt ai ned by aCtion wth @ aptotetr zole; mp. ceaui.j ¢ 0
(dec.); vyi eI dEH 78%0bf H HiéoCly Tetrazol- 5@3’ H 3 -0 0
| CR 5 K H H CHy l-Methyltetrazel-5-yl B3 -0 0

€ S H H H Eﬁs 1-{2-Dimethylaninoethyl)tetrazol.5.y1 H 3 - 0 0

th S B H H m3 j-{2-Hydroxyethyl)tetrazol-5-y1 3 - 00

€t S H W H CHB 1,2,3-Thiadiazel-4-y} 3 - 0660

CH 8§ H H H CHB 1,3,4-Thiadiazel-2-y1 H3 - 080

th 8§ B H H Cﬁg 5-Methyl-1,3,4-thiadiazel-2-y1 3 - 060

€ § B H H mg 2-Pyridinyl H3 -0 0

€k $ H B # mg 4-Pyridinyl B 3 - 0 0

e S H H H CHB 2-Pyrimidinyl # 3 -0°0

tE § B H H ws 2-Benzimidazolyl H 3 - 0 0

Ch 'S H H H CH, 8,6-Dihydroxy-1,3,4-triazin-2-y} h 3 - 6 O

TABLE 8-
Compounds of the formula I (see attached for-
mula sheet I) where n =0, p =0, g =0, R¢ = H and
5 with the following further substituent meanings:

¥ Y RIRZRIRS RE RfTme ¢ ¢ u

CH@HHHtHBPhemﬂ H3 - 00
€Y 0 H H H CHs 3-Dimethy)aminemethyphenyl H 3 - 00
CH 0 K B H Chy 3-Piperidinomethylphenyl H3 -0°8
Ch 0 H H K Ciy 2-Pyridinyl . Hs3 - 080
.m@'ﬁﬂw%&mwwm H3 - 860



- 46.- According to the precedure described in Exanple 5 14, the . title
cgnpound is obtained by reaction with 2-nercaptoepyrimdine; mp.
136[err] C (dec.); yield: 90% of theory. <126 - '
2-{[[4-[3-(1-(2-Di et hyl am noet hyl )tetrazol - 5-yl -

t hi o) propyl t hi 0- 2- pyri di nyl ] met¢ONTIMUATION: OB (TABLE 8

i m-dazo[ 4, 5-b] pyridine trihydrochl oride Accordlng to the procedure

~described in Exanple 14 the free base of the title conpound is obtained by
_reaction withgl- { (R1d2@8HA8 ani no) etRiyl] -5nercapto- tetrazRfamap an qil.
A hydrochloride is prepared from 15 this u5|ng conc “hydrochloric acid in

acetone and t fe=t+tte=—conmpoumTs=obtarmet—as—a— +ess—sott+e—=n —

81-83[err] C. §Hell: Hsﬁvﬁofﬁi@he%@yhs H'2 - 0609
- 2- {[[41[5|(Nr@ga - N -renhyg mﬂimﬁhﬁﬁyﬁmﬁé@'t 1pheny? H2 900
apent_ yl] : @ Wu%“éu; yﬁ]ﬁepteﬂ'éi]mmﬁm gny? H 2z -0 0
CH © H ¥ H CHy 2-Pyridinyl . H'2 -0 0
CH © M W B CHy 4-Pyridinyl H2z -0 ¢
CH 0 M H B CHy Phanyl Hae - ¢ 0
CH 0 H H H CHy 3-Dimethylaminsmethylphenyl H & - 00
CH © H H H % 3-Piperidinomethylphenyl K 4 «- 00
CH ¢ H H H CHy 2-Pyridiny H 4 - 00D
CH O H H H w3 4-Pyridinyl H & - 0 0

TABLE 9 _
Compounds of the formula I {see attached for-
mula sheet I) where n = 0, p =0, g = 0, R4 = H and
5 with the following further substituent meanings:

¥ Y RIRZRBAS Ré Rfm v ¢t u
N S H H H CHy Phenyl H3-00
N S H H H CHy  3-Dimethylaminomethylpheny H3 -00
N 8§ H #H R wg 3-Piperidinonethy’pheny) 3 -0860
M S H H H CHy 2-Thiazeiyl H 3 - ¢ ¢
S H H H CH, 4,5-Dimethyl-2-thiazolyl 3 -00
B S H H B CHy 2-imidazolyi H3I - 068
N S H B H @Hs 1-Methyl-2-imidazalyl H3 - 9O
& 5 W H H Cig 1,2,3-Triszel-4-y1 H3 - 860
¥ S H H H tHs Ieﬂgthy1~1{§,3etr%@z@1s@egﬁ s - ¢ @
B S H H B CHy -1,2,4-Triazel-3-y1 - H3 -00
M S.&:ﬂ H ¥ CHa §-Mathyl-1,2,4-triazol-3-y] B 3 - 0 O
B S H H H CHy Tetraze) -5-y1 H3 - 980
# § H # H ws .loﬁethmetmzﬂaﬁfﬁ B3 -0 0



20. benzi m dazol e According to the procedure described in Exanple 5
the title conpound is obtained directly by reaction with

- N-cyano-N -nmet hyl i sothiourea Na salt in-i®®pro- panol after addition of
water to the reaction m xture 25 as a pale yeIIow solid; mp.
1"'36-138[err] C, yield: 79% of t QONTINUBIION OFA TABLE 2
 [3-]5Chl or ot hi ophen- 2-yl met hyl t hi o) -

propyl t hi o] - 3- net hyl pyri di n-2-yl net hyl t hi o} - 1H benzim dazol e 30

364 ng (1 ) of 3-chl oropggpylthio)- 3 -nethyl- 2 gpyri I
met hyl ] t hi o} - gr@ﬁé#o# 340 Iom()14rrrml) of LT
5-chl or o- 2- thl ophen-2-vlnethyli- sothiuronium.chlocide and 1.8 nd (3.5

I f 2 N haat t L Theg 3
o o 2 B %eargnmmgmgmﬁaSifagnsges.ds;; ;.

extracted 3 t¥ me$ \ﬂt

H S #H H 1,2,3-Thiadiazel-4-y1 K3 - 0.0
¥ S H H H 1,3,4-Thiadiazel-2-yl H 3 -0 0
# S B HEH cﬁj 5-Mathyl-1,3,4-thiadiazol-2-yl H 3 - 0 0
¥ S H H K EHS 2-Pyridiny? 4 3 - 0 O
B S H H K CH 4-Pyridiny? M 3 - 00
B S H H H CHy 2-Pyrimidinyl H3 - 0.0
# S H R H Ci 2-Benzimidazolyl W3 -0 0
M S H H H CHQ 5,8-Dihydroxy-1,3,4-trigzin-2-y} H 3 - 8 0

IABLE 10
Compounds of . the formula I (see attached for-
mula sheet I} where n = 6, p = C, ¢ = 0, R4 = H and
5 with the following further substituent meanings:

X Y RIRZRS RS RE Re rtu
CHSHHH@M:;%WI _ H$ - 01
CH S H H H tﬁé 3-Dimethyl aminomethylphenyl K 3 - 01
CH § B H W CHy 3-Piparidincmethylphanyl K3 - 01
- CH S H H H CH 2-Thiazelyl .3 - 0 1
th S H H H CHS §,5-Dinethyl-2-thiazolyl 3 -0 1
CH § H H H Ciy 2-imidazoiyl 3 -0}
th § B W H Cig 1-Methyl-2-imidazolyl 3 -0 1
CH S H H B CHy 1,2,3-Triazol-4-y1 H 3 - 61
CH S # H H tﬂs 1-Methyl-142,3-trizzel-é-y] H 3 « 8 1
CH S W #d H Cly 1,2,8-Triazol-3-y1 H3 -01
CH S-H H H “Hy 4-Methyl-1,2,4-triazol-3-yt H 3 -~¢1
8 S H K H CHS Tetrazol-5-y1 H 3 - 0
CH § H H H Ciy 1-Methyltetrazol-5-y1 3 -01



nmet hane. The conbi ned organi ¢ phases are washed with water, dried over
~magnesium sul fate, filtered and con- centrated. The residue i S

chromat ogr aphed on silica gel using ethyl a8cetate/conc. amonia = 99/1. The
title 5 compound crystallizes on tr| turat| ng with diisopropyl ether.

Mp.. 74-77[err]C, yield 240 nm§ RURIHET TONe QR TABIE 10

2-4-3- Met hyl - 4- £3- [2- R2-RIERBIRS 5- n|tr0| rﬁﬁdazol Rimr t u
1-yl)ethylthio] propylthio} pyr| d| n- 2 yI rret hyI t h| o) - 1H ben2| m dazol e

i m dazol - 1-yl) &¢hy8 ) Hsdt hHur ?&éﬁﬂ’u@&%? Hf Ftharpl 3

has ended, 2. ok §3 g o?"%{[iﬁpﬂgﬁi"é‘“ el ¥ afioi 078 9%

2- pyridinyl ] rre@ﬁy t§i c% W pxed ~4eifled. The m xtureli S sti @ el

_trihydrochl ori de=38 4= NN s =BefHt40
[ ulﬁ ﬁ&ﬁiﬁhﬂmmas

at RT for 8 h-@ﬁftserwwcw@% 134a‘u’mmuﬂezeﬁ W3 -0 1
CH S H H R CHy B-Methyl-1,3,4-thiadiazel-2-y1 3 - 01
¢ S H H H CHy 2-Pyridiny] H3 -9 3
€M S B H M C}ﬂs §-Pyridinyl H3 -9 1
CH S H H B CH 2-Pyrinidinyl H 3 - 81
€H § H H # £H3 2-Banzimidazolyl H 3 -0 3
@HSR%H@HSZerwﬂ H 3 -0
@HS%%H@% 2-Thienyl H 3 -0 3
CH & H # H @% S-Chlozo-thiophon-2-yl) 3 - 01
CH S H W H €H3 5-{2-Dimethylaminomethyl)furan-2-y1 H 3 - 0 3
CH § B H H Cliy 5-Methyl-furan-2-y1 H3 -0 3

IABLE 11

Compounds of the formula I {see attached for-
mula sheet I) where n = 0, p =0, g = 0, R¢ = E and
5 with the following further substituent meanings:

) S { Rl R2 R3 RS R6 Rfe r ¢ y
CH S@Z H H H ma. Phenyl H 3 -0 2
CH S@z H W H Ciy 3-Dimethylaminomethyiphenyl H 3 -0 2
o S@g H H H cua 3-Piperidinomathyiphenyl H 3 - 0 2
CH S_@g H H H ws 2-Thiazelyl H 3 - 90 2
CH S@Z H B H CH3 §,5-Dimathyl-2-¢: *azolyl H 3 - 90 2
CH S@Zj ‘HHH Eﬁs Zaﬁ@idazﬂﬂ B 3.-0 2
CH S@z H HH wsl 1-Hethyl-2-inidazolyl H 3 -.0 2
CH S@z H H H £H3 1,2,3-Triazol-4-y1 B 3 -0 2
o] S@z H H H ﬁﬂs 1-Mathyl-1,2,3-triazol-4-y) H3 -0 2



has- ended, it is acidified in order to destroy excess sodi um borohydri de.
Itz is then diluted with water, ethanol is distilled off and the pHis

adj usted to 20 about 11.- The m xture Lsg@xtracted -3 tinmes with dichlo-
romet hane. The conbi ned organic phases ar e vvashed with water, dried over
magnesi um sul fate, filtered angONTINUASION 'TaBhE nesidue is
chromat ogr aphed on silica gel using ethyl acetate/nethanol/conc anmoni a =
89/10/1. 25 . The crude product is dissolved in isopropanol and aci- dified
with cone. HE . Whe R1 B2uR2 R% conpl k&ely con- centrated. The tiRFI® » ¢ o
conmpound crystallizes on triturating with acetone. mp. 144-149[err]C

et - e B0 o e g iR AT aaR 1 R
iyt ol or €0 B Okttt Eithe R BTG T Eamle 0] e
~title conpourt¥ |§@?bHal eﬂ %re %I -0 2
€4 Z H H3 1-Methyitetrazol-5-y1 H 3 -0 2
CH S0, H H H CHy 1-{2-Dimsthylaminsethyl)tetrazol-5-y1H 3 - 8 2
CH 5@2 H H H'% 1-{2-tydroxyethyl ) tetrazol-5-y1 H3 -0 2
CH S0, H H W CH, 1,2,3-Thiadfazol-4-y1 ¥ 3 - ¢ 2
¢4 50, H L 1,3,4-Thiadiazel-2-y1 H 3 -0 2
CH S0, H R H CHy 5-Methyl-1,3.4-thiadiazel-2-y1 H 3 -0 2
K sagwﬁw%zemmm Ha.-o 2
Ch S0, H HH CH Myﬂdﬁwﬂ- H 3 -0 2
CH 80, H ® H Chy 2-Pyrimiding] H3 -0 2
CH 'S@g B H B Ci 2-Benzimidazelyl H 3 -0 2
CH S@zﬁﬂﬁmg 2-Furanyl H3 -0 2
@HS@ZHWH%ZQ‘WMW‘B- H3 -0 2
CH S0, H HH H3 -0 2
Ch 80, H H H CHy §e(zemmthﬁmm@mmﬁmeezsﬂ H3 -0 2
CH 80, H B B CH, 5-Methyl-furan-2 -yl H 3--0 2

TARLE 12

Compounds of the formula I (see attached for-
mula sheet I) where n = 0, p = 0, g = 0, R¢ = E and
8 with the following further substituent meanings:

g
e

¥ Y RI R2ZRIRS " R6 : Blm v
EHS@E%HH%?M@M H3 -01
€N S @% BE B C.Hs 3-Dimethylaminomethylphenyl H3 -01
Gk § OCH, H B CHy 3e9§m@m§%mmmﬂmwﬂ H3 - 0 1
- CH S‘MM@H H CHy 2-Thiazelyl H3 - 0 1
o @tﬁ% H R mg 4,5-Dimethyl-2-thiazolyl H 3« 8 1
CH S OCH, # R CHy zsmidazﬂﬁ H3 . -81



35. 2- [3-(2-nmethyl- 5 ni troi m dazol -1-yl) propyl isothiuro- nium
chlo-ride. Mp. 118[err]C (dec.); yield 13% of theory. = -48.22.
2-(3-Methyl -4-{2-[2-(2- net hyl - 5-ni troi m-dggol-

1-yF)ethyl thio]ethylthio}pyridin-2-yl rret hyI t ho) 1H- benzi m dazol e According

ABLEI ke conpound i s

td the procedure described .| n .«:.;«_m'm
obt-ai ned by reaction of 2-

(2- chloroeth Itr% %I-Z pyrld | Jmethyl] - thio)- 1H-ben2|mdazole
t |- 2,83 B i - da -1-yl)- ethy|]|soth1urommmodrda. u

with 2- -
M p. 142 145 err]C _vield 33%of theory. 10

2- (3- et hyl - ST 2T ged 24TERN
1-§/I ) et hyl>/t Hmaﬁ )EH-I n- ﬁiﬁmn?hﬁﬁyﬁz%ﬂ 1H- benzi mi daZ(ﬁ ed

yI'thi o} ﬁyrl
€ § H aT?ﬁu@LQeﬂ 3
CH 5 OCHy ] ms smm «1,2,3-triazol-4-yl H 3
CH § H Gy 1,2,4-Triazel-3-y1 H 3
¢ § H Chy 4-Methyl-§,2,4-triazel-3-y1 H 3
tH § # CH, Tetrazel-5-y) ® 3
€h § H CH, 1-Methyltetrazel-5-y1 H 3
e § W CHy 1-(2-Dimethylaminoethyl) tetrazol-5-y1 8 3
¢ S H CHS 1-(2-Hydroexyethyl) tetrazol-5-y1 H 3
g8 § H ﬁHS 1.2,3-Thiadiazol -4-¥} # .3
th 8§ C W Ciy 1,3,4-Thiadiaze}-2-31 H 3
CH § W Chg 5-Methyi-1,3,4-thiadizzol-2-yl B 3
ctH § H CHy 2-Pyridinyl H 3
I H Ciy §-Pyridinyl | H 3
th § W Gy Z2-Pyrimidinyl H 3
CH §° H cma_ 2-8enzimidazolyl B 3
Ch § H @Hg 2-Furanyl # 3
cH S W CHy 2-Thienyl H 3
R 3 H % S-Chlexe~-thisphen-3-y1] H 3
CH S H €, 5-{2-Dimsthylaminonethyl }furan-2-y1 H 3
CH 3 OCHg H # CH, 8-Methyl-furan-2-y1 K 3

TABLE 13
Compounds of the formula I {see attached for-
mula sheet I) where n = 0, p =0, g = 0, R4 = H and
8 with the f@llowing further substituent meanings:

o
g
0
¢
]
¢
0
o
o
]
e
o
g
o
®
&
0
0
o
]
®

1
1
i
1
1
1
1
i
i
i
i
1
i
1
1
1
1
§
1
1
1

X Y RIR2RSRS RS - | RTm rtu
CH S.F W H Cy Phenyl H3-ol
CH S F H H Ci 3-Dimsthylaninomsthylpheny) W3 -0l



2.5 g (6 nmmol) of 2-chloronet hyl - 3-net hyl - 4-{4- '

~[2-(2-methyl -5-nitroi mdazol -1-yl)ethylthio]butylthio}- 15 pyridine and

- 029 g (6 nmol) of 2-nercaptobenzim dazol e3mre heated to reflux for 1 hin

25 °n of isopropanol. The mixture is then cool ed |n an ice bath and the

- pre- cipitated solid is filtereoNDINUATION SOt TABLETh® solid is taken up in

water and treated with saturated sodi um 20 hydrogen car bonat e sol ution.

- The mixturey s exyaRz &3 ¥ th di chl oggonet hane. The organi ¢ phasggi gasﬁl (ﬂﬂ
with water, drled over magneswm sulfate filtered and con- centrate

titl e conpound.giysiald ac. gad-l-c-J witheg littlo pothangl

stirring. Mﬁﬁ 56@- R5H

| i§f’>§f‘h9¥{ oibr S H G

li%ﬁ&'.‘%%?ﬁif'th. 0)- H3-o01

1H i m dazo[JEHS 9] ﬁyrl‘ﬂ ditnebly, 684 p-Dimethyiedthdszady] 2- (2- net hyl - 5Hni3re- 80}
I m dazol - 1- ﬂ#) ethyly MSQEH“ urgwmﬂ%de are initially H3 -8 1}
. WS F HM w3 1-MHethyl -2-1midazoly) H3-0:1
th $ F H K wg 1,2,3-Triazel-4-y} H 3 -8 1

ck §$ & KB H W3 Ea%ﬁtwi@lgzﬁstri@zaﬁsﬁsg:ﬂ H 3 - 01

CH § F H H ﬁH3 1,2,4-Triazol-3-y1 H 3 - 0-1

€k § F ¥ M mj 4-Mothyl-1,2,4-triazol-3-y) H 3 - 01

CH 8§ F W H wa Tetmz@'MeSeﬂ H3 -0 1

tH 8§ F H H @H3 zemmmmzqm <§-y1 H3 -01

CH S F W H CHy 1-{2-Dimethylaminsethyl )tetrazel-5-y1 K 3 - 0 §

¢ § F H H CHy 1-(2-Hydroxyethyl)tetrazel-5-yl E3 -01

tH § F H H @% §,2,3-Thiadiazel-4-y1 H3 - 01

Hh § F H H ﬁ_ﬂg 1,3,4-Thiadiazal-2-yi H3 -~ 901

tH § F H H ms' S-Nethyl-1,3,4-thiadiazel- z»ﬁ H3 -8 1

H § F H H tﬁs 2-Pyridinyl H3 - ¢ 1

CH 8 F H % - §-Pyridinyl # 3 - 0 1

CH S F B M Eﬂs 2-Pyrinidinyl H3 -8 1

CH § F H H CHy 2-Benzimidazolyl 3 -901

¢ S F H H EH3 2-Furanyl H3.-¢81

CH § F B H % 2-Thienyl H3 - 81

th § F H H wg 5-thlezo-thiophen-3-yl] H3 -8 1

CH 8 F H H % §-{2-Dimethylaminomethyl ) furan-2-y1 B3 -8 13

CH S F H H Ciy B-Mathyl-furan-2-yl 3 -081



introduced in 30 mM of ethanol
After evolution of gas has ended,- 1.82

borohydri de.

2-{[[4- (3-chl oropropyl - thio)

-1lH’im dazo [4,5- 35

~destroy excess sodi um
- et hanol

is distilled of
extracted 3 ti rfealasheet chi dﬁl@%@h@n‘%

and treated with 0.57 g (15 mmol) of sodi um

-3 -nmethyls

g (5 mol ) of
ZapyLidinyl ] met hyl ] t hi o}

b] pyridine are added. The mxture is heated to
reflux for 10 h. After reaction has endeaBLEti4 s acidified in order to

bt?&%:gd&ti%geoﬂ ‘i&sl ad“g QIé%?o

washed with wat@ith dm@df@ymwmgnﬂ%m%ﬁ%ﬁé&téem%fmééﬁ

concentrated. The residue is chromatogra-

phed on silica ge

oL SR
;I'm e0obbi Ped Or gRhi € Phamsés are

and

wat er ,

Fxture i:

usi ng et hyl

RfTem r t

is

in

1

acet at e/ net hanol / conc. amonia = 75/20/5. The crude product is dissolved
S Y Rl RZ R3 RS Re
CH S K W H CH, Phenyl |
th S W B H % 3-Dinethylaminomethylphenyl
th § H K H (Hy  3-Plperidinomathylphenyl
th § H B H tH, 2-Thiazelyl
CH 8§ H H M CHs é.SemmthﬁsZstMazalﬂ
€ S H W o Cﬁg 2-Imidazolyl -
CH S H H H H3 1-Methyl-2-imidazelyl
CH S H H W Hs 1.2,3-Triazol -4y}
CH S W H H CHy 1-Methyl-1,2,3-triazel-4-yi
CH S % W H EHS 1,2,4-Triazel-3-y1
CH S B H W EHS 4-Mathyl-1,2,4-triazol-3-y1
H § B H " @HS Tetrazol-S-yl
tH § & H W ms 1-Methyitstrazol-5-y1
CH § H H # ma 1-{2-Dimethylaminoethyl ) tetrazel-5-y1
CH S H H W Cﬁa 1-{2-Hydroxyethyl] tetrazel-5-y1
th S H H H ws 1,2,3-Thiadiazo)-4-y}-
CH S H H ¥ ﬁﬁs 1,3,4-Thiadiazol-2-y1 _
€4 5 H H K @HS G-Mathyl-1,3,4-thiadiazel-2-y)
CH § H H W CHB 2-Pyridinyl
CH S W H H @H3 &-Pyridiny]
tH S W H H CH, 2-Pyrimidiny]
€ S H H ws Z-Benzimidazolyl |
¢h 5 H H H tMS 5-Hitroimidazel-1-y1
C S H H H CH, 2-Methyl-5-nitroimidazal-1-y)
4 § H K H % 2-Furany
CH S H H H @Ha 2-Thienyl
€ § 4 H W CME §-Chicse-thiophen-2-yl}
tH s H, H H Gy 5-{2-Dimethylaminomethyl ) furan-2-y1
tH S H H W S-Methyl - furan-2-y1

mwmwwwwuwwwmwmumummwwwwwwwmmw
¢
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| sopropanol and acidified with conc. HO. The solution is conpletely
concentrated. The title compound crystal- 10 lizes on triturating wth
~acetone. Mp. 75[err]C (dec.) yield 0.8% QS(%S% of theory). Starting
conpounds Al.  2-{[[4-(3-Cnl oropropyth| o) -met hyl - 2-pyridinyl]- -

met hyl ] t hi o} - 1H benzi m dazol e 15 AR D% equi val ent of

~2=chl oromret hyl - 4- (3- chl - mﬁﬂ p r| de
"(dissolved in 10 m of % e\@{&igg)e%?% (f%opvm sag&at@gf(ﬁd érkﬁﬁ% t e course
of 20 nmin to aWdEuEhsetoill2 WhsreR o= O ermz-04 | dafol &4 & 51 ginkd nmol ) i n

40 m of ethangl:tandnel 881 18 ncPiEul eSO HubBIMIRY dRailidd on. The
,mxture is then stirred for 2 - 3 h at 50-60[err]C and a further 3 - 4 h at

room tenperagurd, R RINRB A5s distill @@ off on a rotary evaporaﬁerm(}, t u
- kPa/ 40[err] Q), the reS|due S extracted 3 times with 20 m of
! di chl or onet hapre—eaeh- Ak - exttaets~are-vashed with 0 1 N

ESOdI um hydro&%ﬂdé s&t) H H @Hla thﬂ H3 310
€ S W H B Cﬁ3 3-Dimethylaminomethylshenyl H 3 3 10
Ch S H H H ttta 3-Piperidinomethylpheny) H 3 3 31 0
CH S H H H CHy 2-Thiazelyl H 3 3 31 ©
CH S H H B E&ta 4,5-Dinethyl-2-thiazelyl H 3 3 1 0
€8 8§ W H H ﬁﬂa 2-lmidazolyl H 3 3 1 ¢
CH 8 B # H Ciy 1-Hathyl-2-imidazolyl H 3 310
CH § # H H CHE 1,2,3-Triazol-4-y] H 3 3 190
€ S H H H EHS 1-Mathyl-1,2,3-triazol-4-y1 H 3 3 10
€4 S H H K % E.ZgQQTHuﬂ@@eﬂ H 3 3 10
CH S K W H CHy 4-Mathyl-1,2,4-triazel-3-yl B 3 3 10
€ S H H M Chy Tetrazol-5-y1 H 3310
EH § H H H mg 1-Methyltetrazel-5-y1 B 3 3 10
CH S H H H Gy 1-{2-Dimethylaminoethyl)tetrazel-5-y1H 3 3 1 ©
CH § B H H % I-{2-Hydroxyethyl ) tetrazol-5-y1 #H 3 310
CH S HHBHCR 1,2,3-Thisdiazol-4-y1 H 3 3160
CH S H H H CHy 1,3,4-Thiadiazel-2-y1 H 3 313160
W S HHH CH -Hethyl-1,3,4-thiadiazel-2-y] W3 3 160
CH S H H H CHy  2-Pyridinyl H3 310
CH 8§ K H H mtg §-Pyridinyl H3 3 10
Ci § W # W CHy 2-Pyrimidiny H 3 3 10
CH S H H H tllt3 2-Benzimidazoiyl . H3 3 10
CH § H H H Cﬁg 5,6-Dihydroxy-1,3,8-triazin-2-y1 H 3 3160



| ut.ion, dried over potassium carbonate and conpletely concentrated in
vacuo. For purification, the crude product is chromatographed on silica gel
(di chl oro- met hane/ net hanol 20:1 to 3:19;34he pure fractions col- 30
| ected are concentrated in vacuo together and crystal- |ized from

di chl or onet hane/ di i sopr opyl

fr.om net hanol / t ol uene.

C

colorless solid of mp:

- [sic] (NWP),. the mxture I1s 5

3- hydr oxy-

ether. Th

SLARIG Meict is then recrystallized

J@J}&}%g%f gz%é 7£8/@2-m&iat be(bib! 8- £0BRRENELRS 2

1- Chl or omet hy| malg 3skesr bt opperei B) =30mePhy| O pGrdP neRhytrdcAPPri de 50
- 6 g (609 NaH gy gy, addedsbD §R{A4 OPSrt RepUslibs@l tdext NnaRAhDNgHYr Ol | done
stirred for 15 mn, 9.5 g (0.11 nol) of

Y R R2 R3 RS R6 Rfm r ¢t u
Cf S H K H CHy Phenyl | H 2212
CH § H W H CHy 3-Dimethylaminomethylphany! H 2 212
CH S H K H Ciy 3-Pipsridinomethyiphany} H 221 2
CH § W H H CHy 2-Thiazelyl H 2 21 2
CH S W H H Ciy §,5-Dimethyl-2-thiazolyl H 2 2 3 2
€4 S H H H Ci, 2-Imidazol ¥l H 2 2 1 2
CH § H H H CH3 mamthy*I«Zeimﬁ@azamyi H 2 21 2
€t § H H H @ﬁs 1,2,3-Triszol-4-y1 H 2 21 2
CH S H B H CHy 1-Methyl-1,2,3-triazel-4-yi W22 1 2
CH § H ®H # % 1,2,4-Triazol-3-y1 H g2 2 1 2
€ § H W H CHy 4-Mathyl-1,2,4-¢triazel-3-y1 B 2 21 2
€8 S H H H CHy Tetrazol-5-y) H 2212
Ch S H H W Ci, i-Methyltetrazol-5-yl H 221 2
€ S H H H @HS 1-{2-Dimethyiaminoethyl }tetrazol-5-y1 H 2 2 1 2
tHh S B H H cws 1-{2-Hydrexysthyl ) tetrazol-5-y1 H 2 2 1 2
CH S B H H CH 1,2,3-Thiadiazel -4-y] B 2 21 2
Ch § H W H CHy 1,3,4-Thiadiazol-2-yl H 2 21 2
th S B H H Ch $-Methyl-1,3,4-thiadiazol-2-y1 H 221 2
CH 8 K H H Ciy 2-Pyridinyl H 2 21 2
CH S W H H @Hs QGRyr!diny? B 221 2
€ § H H H CH@ 2-Pyrimidinyl H 2 21 2
CH § H H B @Hz ¢-Banzimidazolyl H 2 21 2



propyl mer capt an are nmetered in in the course of 20 min and the nmixture is
stirred again-for 30 mn until the evolution of gas has ended. A solution

of 14.4 g (0.1 rol) of 4- chl oro-2, 3-di ret3g/|pyridi ne-N-oxide in 10 100
m -of NWP is then added dropw se in the course of 20 mn, and the reaction
mxture is stirred for 1 h at roomtem¥ABUBIr then for 1 h at 70[err]C

and after this additi or@nl, ?&&rﬁi r n. has ended,
the mxture is_1 %I{M%(J%él‘]ﬂ&e S dj[%c% géé%é%#% *Wat er
and extracted 4 hI (?81%’4’@ Gt tihiBronbt arre ®Badte t+ . arkhe

conbi ned or ganlm.mhaﬂm mmiwﬁﬁéﬁ@wﬁﬂu&}t Qe fRGNSSI um sul fat e
and concentrated and the residue is crystallized fromtoluerie. After 20

recrystalli t| r anol /tolu the title conpound is obtained as
a bei ge sol |ng of ﬁﬁ ﬁg]@ehﬁfm[err] C @@ubl imes): yield: 68 % of Rf leory.¢ bl

2- Hydr oxynet.byl.-.4. ( -hydroxypropylt hio)-3-nethyl -

WSHHH&HS%QMI H3 -0 3
h S W H W CH 3-Dimethylaminomethy)pheny! 3 -0 3
CH S H ¥ W 'CHS 3-Piperidinomethyl phenyl H3 -0 3
€ § ¥ W K CHy 2-Thiazelyl H3 .93
Ch § H H H CHy  4,5-Dimethyl-2-thiszoly! H 3 -0 3
CH S W H H CHy 2-Imidazoly] H 3 -0 3
CH § H B H tﬁj 1-Methyl-2-imidazelyl H 3 -9 2
CH S H H W CHy 1,2,3-Triazel-4-yi H3 -9 3
CH § H H H CHy 1-Methyl-1,2,3-triazel-4-y) K3 .93
CH S H H R CHy 1,2,4-Triazol-3-y1 H3 -0 3
CH 5§ W # H Cy A-Methyl-1,2,4-triazel-3-yl B 3 -0 3
cH S‘ H H H cﬁa Tetrazel-8-y1 H 3 -0 3
CH S H H H CHy I-Nethyitetrazol-S-y1 K3 -03
S H W H CHy 1-(2-Dimethylawinosthy]) tetrazol-5-y1H 3 - 0 3
€ § H H # % i-{2-Hydroxyethyl) tatrazol-§.y) H3 -0 3
CH § H H B Cﬂg 1,2,3-Thiadiazel-4-yl # 3 - 0 3
CH S H B W CHy 1,3,4-Thiadiazel-2-y) H3 -03
CH S ¥ H H @HS S-Nethyl-1,3,4-thiadiazol-2-y] H 3 - p 3
CH S H W H CHy 2-Pyridiny] H 3 -9 3
CH S H H K CHy 4-Pyridinyl H.3 - 0 3
Cf S B 0 W CHy 2-Pyrimidiny) H3 -0 3
CH S H W ¥ CHy 2-Benzimidazolyl . W3 -0 3
CH S H H B Ciy S-Nttroimidazol-1-yl H3 -0 3
€ 8 H W H CHs 2-Methyl-5-nitromidazel-1-y1 H 3 - 8 3
CH S H H H Gy 2-Furanyl # 3 -0 3
caswww%ze‘mmﬁ H3 -0 3
€H § H H H CHS $-Chlowe-thiophem-2-yl] B 3 -0 3
Ci's B W B CHy 5-{2-Dimethyisminomethyl)furan-2-y) H 3 - ¢ 3
€ § H H K CHy S-Nethyl-furan-2-y1 ¥ 3 -0 3



pyri di ne 25 . The yell ow oi | obtained under a) .is dissolved in 100
M of acetic anhydride, and the mxture is stirred for 2 h at" 100{err] C

Af ter” concentrating in vacuo, the browns ¥ly residue is distilled in a
bulb tube distillation apparatus and reacted further w thout 30
purification. The oily distillate is HEBBEE 1® reflux tem perature with
stirring for 2 h in-10 u § 9xid I Aded80 M  of

i sopropanol, -iso ropa-e%ﬁ$aﬂﬁd§|stlﬁﬁ%df%?ﬁﬁ 18 % ?gggdﬁgtggngxtr cted 3
times 35  withu @08h¢@§f13|Wh@%ﬁoﬁefhﬁnepeacﬁ t An8, YanB4t fiedcBR? bi ned

organi ¢ phasesytg vRshed) Ibkiinpefeithdti 8dbsyeeugat amsanimgas bonat e and
concentrated in vacuo. 5.0 g of

2- hydr oxymetfyl w4 mSREyﬁ %ypr%yl t hi 0) - 3- net hyl pyri di -

R7e r ¢ o

m%s Pheny1

CHy 3-Dimsthyiaminomethylpheny!
% 3-Piperidinomethyiphenyl
Ciy 2-Thiazolyl

tﬂg §,5-Dimethyl-2-thiazelyl
Cﬂs- 2-Imidazelyl

8- ﬁZsttM’imﬁmmMM Jfuran-2-yi
5-Methyl-furan-2-y1

B S H H W H 3 0 1
B § H H B B3 8 1
W S H H H H 3 0 1
B S H H H H 3 o 1
M S H WK K3 - 0 ]
B S H M H H3 -0 1
B § 8 H K CHy 1-Methyl-2-imidazoly) 3 - 8 1
B S H H # wg E,Z,Eo‘wiazﬂaéeﬂ 3 -0
N S H H H G 1-Methyl-1,2,3-triazel -§-y} H 3 - 01
¥ S ¥ H W % 1,2,4-Triszel-3-y1 HS$ -0 1
¥ S H H H @Hs 4-Methyl-1,2,4-triazel-3-y] 3 - 9.1
M S H H H CHy Tetrazel-5-yl H3 -01
¥ S B H # @Hj emmmmw <§-y1 H3 -81
N S H H H CHy 1- {2-Dimethylamincethyl) totrazel-5-y1 H 3 - 0 1
¥ S W OH H CH 1-{2-Hydroxyethyl ) tetrazel-5-y1 B3$ -01
B S W N H CHy 1,2,3-Thiadtazel-4-y1 W3 -0 1
M S H H B CHB 1,3,4-Thiadiazel-2-y1 K 3 - 0 1}
N S B H N cd S5-Methyl-1,3,4-thiadiazel-2-y} B3 -01
B S H H N Cﬂg 2-Pyridinyl H 3 - 01
NS B H H Ci 4-Pyridinyl 3 - 8 1
N S 4 H H CHy 2-Pyrimidinyl H 3 - & 1
H S H H H mz 2-Benzimidazolyl H 3 - @. 1
B S # H W mg 2-Furanyl H 3 -0 1
® S%HH% 2-Thienyl ¥ 3 - 0 §
M S H H W CHy H 3 D |
B S ¥ H H % H 3 ¢ 1
# S W H K CHy # 3 g 1!



ne.are obtained, which is reacted further w t hout puri- fication. A
ﬁbnohydrochlorlde of the title conpound can be prepared from i sopropanol
-using conc. hydrochloric acid; mp. 188=13b[err]C (dec.). 5 C)

2- Chl or onet hyl - 4- ( 3- chloropropylthlo)-B-net hyl - pyridine hydrochloride 5.0
g of the .oil fromb) are dissolved in #BL&htdr omet hane (100 m), 4
-equi val ents of th'Ony|céﬁbaunasd@ﬁatﬁeaﬁegﬁumao@wmaéeaadthbnearfbmpe is
stirred at 10 roon1tenp ature for 2Q h. is co hglx oncen- trated
and 4.5 g of tHe ?lﬁh@eﬁoﬁﬁoﬁ @& 8 Bb alﬁeﬁ 8¢ Gn= gBFy, grag &y

crystal lizing yeghdtRe EbY3balihtzaurther bubstisopnopmeahidgssopropyl et her
yields the title conpound as a colorless solid; mp. 142- 144[err]C 15
(dec.). Bl. X2¥{[[RY A2 &4 8Boet hyl t h8) - 3- met hyl - 2- pyri di nyl]-R7’m r t w
met hyl ]t hi o} - 1H benzi m dazol e According to the procedure given in Exanple

- Ck SO, # H W CHy Phenyl B2 21 2
cHso, H W M CHy  3-Dimethylaminomethylpheny! ¥ 2 21 2
Ci SO, H H H CH, 3-Piperidinomethylphenyl H 2 21 2
CH S0, K H H CHy 2-Thiazolyl H 2212
4 50, H K H CH, §,5-Dimethyl-2-thiazelyl H 2 2 1 2
Ck S0, H B H CHy 2-Imidazolyl "B 2 21 2
CH 80, H W H CHy 1-Methyl-2-imidazolyl H 2 21 2
£H S@Z H H H CHE 1,2,3-Triazel-4-y1 H 2 2 1 2
tH 80, B 8 H Cig 1-Methyl-1,2,3-triazol-4-y1 B 2 2 1 2
CH S@Z H H H CHy 1,2,4-Triazel-3-y1 H 2 21 2
CH So, H H H CHy §-Methyl-1,2,4-triazel-3-y1 Ha2 212
cH 3@2 H HH CH Tetrazol-5-y1 H 2 21 2
CHSo, W H K CHy Iamth{'ﬂ.tetmzm@&ﬂ 2212
cH S@g H ¥ o £H3 Ie(Ze@imathyiamﬁmagthy%ytatrazoEeSayW H 2 2 1 2
CHSD, H H H CHy 1-{2-Hydroxyethyl} tetrazol-5-y1 Haa21lza
CH S@z H H Y CH3 1,2,3-Thiadiazol-4-y1 H 2 2 1 2
cH S@Z H H H £H3 1,3,4-Thisdiazol-2-y1 H 2 21 2
o S@z W oH H @ﬁs 5-Mathyl-1,3,4-thiadiazol-2-¥1 Haazl]} z
cH 5@2 H W H tﬁg 2-Pyridinyl H 2 21 2
CHso, H o H CHy 4-Pyridinyl H-2 21 2
cH 3@2- H HH QHS 2-Pyrimidinyl H o2 2 1 2
CH 8@2 H R H CHy 2-Benzimidazelyl H 22 1 2

§ and the salts of the compounds listed in the above
tables. _

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

10 The érocess comprises

a) = reacting mercaptobenzimidazoles of the formula II
(see attached formula sheet I}, in which X, R1, -
R2, R3 and R4 have the meanings indicated above,



the title conpound (62% of theory) is obtained by reac- 20 tion of
2- mer capt o- 1H benzi ni dazol e with 4-(2-chloro- -

et hyl t hi 0) - 2- chl or onet hyl -

crystallization fromethyl acetate, as a colorless.solid of mp
178-180[err]C. B2. wﬂtm2pzm¢b¢@@t@@r;Vﬁ%évgsc%i%r&ﬁ%@h@tt%vhﬁéh§@r°z5
Ppyridine hydrohl Orlfgqﬁﬁ )sh@e% B ”EiﬁW:hﬁcBQZR@)’dRQXYR'FhWII@) pyridne; -

N- oxi de [sic] Accor
conpound is obt ai nedl #Jdraeiventhe meani

3-di net hyl pyri di ne- - gxi€gbvé t hedvims cgpsep, ethanol

g_to the procedure, ggven é

Bhiy %cggegpabove aﬁd

3- nethylpym(ﬁrﬁﬁrwdrochlorlde and NaOH, after

Ahe title

and sodi um hydri de as

an oily residue which is enployed in the subsequent step w thout further
purifi- cation.

5

10

15

20

25

30

35

f@rmula sheet I), in which X, Rl, R2, R3, R4,

~b) reacting compounds:of the foxmula IV (see attached

RS,

R7, m, ¥ 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 (whe
= 8§, 0, N4 or N-1-4C-alkyl), or

re Y

g¢) -reacting compounds of the formula V {see attached

formula sheet II}, in which X, Rl, 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, q, ¥, ¢
u have the meanings indicated above, or

and

d) reacting benzimidazoles of the formula VII (see
attached formula sheet II), in which Ri1, 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),
which R5, R6, R7, ¥, m, p, 4, ¥, t and u have
meanings indicated above, and

in
the

klf compounds cf the fovmula I where n=1 or p=1 and/or
q=$ or 2 and/or Y¥=80 or 80, are the desired final pro-

ducts), then oxidizing the compounds obtained where n=C
and/or p=0 and/or g=0 and/or ¥=S, and/or converting the

: b@TP@HndS obtained, if desired, subl@quently intc the

salts and/or. converting salts which are cbtained, if

desired, subsequently into the free compounds.

In the abovementione:l reactions, the starting

cgmp@unds can be employed as such or optiomally in

" form of their salts.

Suitable 1éaving groups A are, for example,
hal@gén atoms, in particular chlerine, or hydroxyl

the



52. b) 4-(2-Hydroxyethylthio)-2-hydroxynethyl -3-nethyl- pyridine According
tp the procedure given in Exanple A2.b), the title conpound is obtained by
reaction of 5 the oil obtained under -a)3sm<h acetic anhydri de and
subsequent hydrolysis with NaOH as an oily residue which is enployed in the
. subsequent st eproumpdaadt Ivated ey emreéxifigation Ce.g. with p-toluen-
-4-(2--Chl or oet h%g! t#@gaiég&ﬁomthyl -3-nmethyl- 10 pyridi ne
‘hydrochl ori de According 16 the procedure given in Exanple, A2.c) the title
conpound is obtained Bihe ceraciirmiof el ofitlpbt & ned %%ﬁ'é%)e%tﬁnt hi onyl
chloride as angpidyp1&sigherabinty i SoBiP| ayesk it rectaprasia seluwtave 15

I n et hanol f t he t h 2- b L md -
5 il or 0 6 [ N (SEh) o CRRTRATON: (e RRFa rtfoE SPRRIOF orbtSF VY  BFhe

hydrochori de. foxide, acetcne, dimethylformamide or acetonitrile)
with addition or with exclusion of water. It is carried
@ut; for example, in the presence of a proton acceptor.
. Those suitable are alkali metal hydroxides, such as
10 sodium hydroxide, alkali metal carbonates, such as
potassium carbcnate, or tertiary amines, such as
pyridine, triethylamine or ethyldiisopropylamine. Al-
ternatively, the reaction can also be carried cut with-
_ out proton acceptors, it opticmally first being pos-
is sible - depending on the nature cf the starting com- .

" pounds - to separate cff the acid addition salts in
particularly pure form. The reaction temperature can be
between 0° and 150°C, in the presence of proten
acceptors temperatures between 20° and 80°C and without

20 proton acceptors betweem 60° and 120°C - in particular
the boiling temperature of the sclvents used - being
preferred. The reaction times are between 0.5 and 30 -
h@urso_

The reaction of the compounds IV with the com-

25 pounds R6-CH,,-YH is carried cut in a similar manner to
the reaction of the compounds II with the compounds

CIII. _

- - The reaction of the compounds V with the thiols
VI is carried out in é manner known per se, such as is
30 knewn to the person skilled in the art for the prepara-
' tion of sulfides from thiols and halogenated aromati
compounds. The halogén atom Hal is preferably a chlo-
rine atom. _
The reaction of the compounds VII with the
35 ° compounds VIII is carried out in principle znalogously
" to the reaction of the compounds II with the compounds
I1T. : _ o
The cxidation of the sulfides to the sulfoxides
or sulfones is carried out under the conditioms which



a) - 3-Chloro-4-[ N (2-hydroxyethyl)-Nnethylam nol - 20 . -2

- hydroxymet hyl pyridine A mxture of 3,4-dichloro-2-hydroxynethyl pyri- dine
(J. Med. Chem 1989, 32, 1970) (2.5 g) in &0ret hyl a- minoethanol (30 m) is
heated at 160[err]C for 2.5 h in a steel autoclave, the excess amne is
ELI’I pped of f. %rf&ﬁli&&@nvﬁwmm@zt%lwm ik cart cf@r nghe s
chromat o- graphed;on, sji | oLt ¢ di oL.onEt hane/ o 5 leld: 2.3
g as a yell ow%%%%o%)éf%%*%%?% % i T ?&I?éne%slil?}%am noj -
2- chlor onet hy| fiyr i chiwe, Mar cokamplie, 30. Drabowicz mard| M ibHcetaBeerkor o- 4-
[N (2- hydroxy&ééﬁ’%%'gﬁﬁ%&’i&@é“é’&dzgfdéé&&ﬁ’é@tiuipymﬂiﬂ@)1243«9) in

di - chl or onet hamne I.s treated dropw se, at err]Cwith a.solution of

thionyl cHiori@®({¥2B2 )oF (E di RIPFF otet Rank2t2b rﬂ“l?% _%%m%é\%%rgﬁure is then

glt I %/ed toCrl Suhee S5nal 2t &lfs C $@fplemntE. t hart ebpepat UBRS+808 hen kept
40[err] John Wiley and Sons (Interscience Publicatiom), 13980].

pogsible 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, triflucrcpercoxyacetic acid, B,Smdinitrope=
-roxybenzoic acid, peroxymaleic acid, magnesium moncper-
@Xyphthalate or preferably m-chloroperoxybenzoic acid.
~ The reaction temperature (depending on the
15 reactivity of the oxidant and degree cf dilutiom) is .
between -70°C and the boiling temperature of the sol-
vent used, but preferably between -30° and +20°C. Oxi-
datien with halogens or with hypohalites (e.g. with
_ aque@us'sgdium hypochlorite soclution}, which is expe-
20 diently carried out at temperatures between 0° and |
- 50°C, has alsc proven.advantageoﬁsa The reaction is
expediently carried out in inert solvents, e.g. aro-
matic or chlorinated hydrocarbons, such as benzene,
~ toluene, dichloromethame or chlecroform, preferably in
25 esters or ethers, such as ethyl acetate, isopropyl
'~ acetate or dioxane; cr in alcohols, preferably isopro-
- panol. _ . '
The sulfoxides according to the inventicn are
optically active compéumds. Dépending on the nature of
30 the substituents, there can additicnmally be othex
chiral centexs 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, W0%2/08716} in a manner
35 kn@&n-per se (for example by preparation and separation
cf coﬁresponﬂing diastereocisomeric compounds).
"The compounds II are disclosed, for example, in
WOB6/02646, EP 134 400 or EP 127 763. The compcocunds III
where p=0 and g=0 can be prepared, for example; as '



-53 for 30 mn. After stripping off the solvent in vacuo, the residue which

remains is chromatographed on silica gel (petrol eum ether/ethyl acetate 7/3

m xture which contains 1 m of conc. NHe4X]-x ag/L). Yield: 2.6 g. 5 DI.

2-{1[4- (3-Chl oropropyl thio)-3-nmet hoxy-2-pyridin-

yl ] met hyl ] t hi ojed¢ttondi i dekel follioyingcexanples.

2+Mer capt o- L benzi ni %Q'ﬁo@é@uﬂ&sfiﬁ'ﬁl%ﬁéﬁe- LoNghlYh=1d0r ¢ and

-chl oropropyl thio) -3 -nethoxypyrid ?or de ( s&ijalent are
ef e Ty

i ne hydroch
water, the ”1Xééiéubétﬂﬁﬁtéﬂ,p?ﬁﬂdﬂﬁésiakéabgﬂdﬁﬁéﬁd Esrf ekamped, of f and

stirred at 80[¥r$PET0POL0 thes GoRTRSRANG NG 2 TRYSHHVHAR
| The_ti

[ Taht brouh poWBeRd T phLeropeTergpereottcacia gnfl HRBHogRERc PR EhT8C 5 °
. D2. 2- Chl pf paeedy| £éx(8ramplepr upyhghtbios8yl chloride. Reaction
with 2-mercaptobenzimidazoles yields the compounds cf
the formula I where p=1 and g=l or 2 and Y¥=8C oxr SO0,.
_ Depending on the nature of the substituent RS,

1o the sulfoxides or sulfones are alsc cbtained in the
oxidation toc give the sulfoxides n=1. Otherwise, the
reapective sulfides and sulfoxides or sulfones can be:
prepared by a choice of suitable starting compounds or

'by use of selective oxidants.

15 The starting compounds needed for the prepara-
tion of III can be prepared, for example, from the
corresponding halegen compounds analogously to J. Med.

- Chem. 14 {1371} 349. : ’

The compounds V, VI, VII and VIII are likewise

20 known or they can be prepared analogously from known

" gtarting compounds by methcds known per se. Thus, for
example, compounds of the formula V are obtained by
reaction of the compcounds of the formula II with 4-
halopyridines corresponding to compounds of the for-

25 mula IIT.

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

30 in the examples. '

Final products

35
pyridinyllmethyl]thic}-1H-benzimidazole (10 mmol} are
Isic] stirred at 100°C in acetonitrile (25 ml} for 24 b



met-hoxypyri dinne hydrochloride According to the procedure described in
Exampl e A2 a, b, c, the title conpound is. obtained starting from

4-chl or o- 3- met hoxy- 2- met hyl pyri di ne- N-Oxi €8 as a 20 slowy crystallizing
Qil which is directly reacted. further. EI.

2-{[ [ 4- (3- Chl owdphopirennilo) 28- mmofly| aadppotassyup carbonate

methl ] thi o} - 1Hshi dageh4. ifEEEYEiitﬁﬁtibﬂydEﬁéhk& 18¢age is concentAcCOrding

to the procedure described Exanpl e the titi.e conpound I's. obtained in
the reaction oFasefler 8Bg 65 ?FPFP@H&EOE? §’aBan§lpl dPnBlRPLRTomeRPaRsme- t hyl
-4 - (3 -chlor gaenpyl Whth) 631- Nebbylipw hedrexiivdr eehietibde dsiadceiet ess

D o By BSSABRAG be2iiRs, LoBbBs PR EBnat ograpiea on
i m dazol - 1- yI)em&ybahgeﬂbd@ﬁVMhDﬁ@pyrld|ne a)
2- Hydroxymethyl - 4- (4- ”%héaEEEQQtEbhgbﬁhd3igebﬂﬁélned from the pure
' fractions after crystallization from diiscpropyl ether
in the form of colorless crystals; m.p. 72-73°C; yield:
10 64% of the@ry

Accordlng to the pr@cedure described in Example
1, the title compound is obtained by reaction of 2-
15 {[[4- (4-chlorobutylthio) -3-methyl- Zapyridinyl]methy1]=.
" thio)-1H-benzimidazole with phenocl; m.p. 122-123°C;
vield: 69% cf theory.

20 zole
According to the procedure described in Example
1, the title compound is obtained by reaction of 2-
{[[4-{2-chloroethylthioc)-3-methyl-2-pyridinyl]lmethyl] -
thio)-1H-benzimidazole with 4-methylbenzylmercaptan
25 after recrystallization from methanol/tocluene; m.p-
129- 13@9 C; vield: 55% of theory.

Accordlng to the procedur@ descrlbed in

30 Example 5, the title compound is cbtained by reaction
. of 2-{[[4- {3-chloropropylthio) -3-methyl-2-pyridinyl] -
methyl] thio)} -1H-benzimidazole in ethanol without ad-
dition of water with Na dimethylcarbamate as colorless
crystals; m.p. 115-117°C; yield: %4% of theory.



pyr.i di ne 54 4.2 g (145 nmol) of sodium hydride (80 %in paraffln) are
initially |ntroduced in 100 M of DMF with ice-coolinng. 35.5 g (290 mmvl )
of 1,4-butanedi- thiol are slowy added- dédpni se. After the evolution of 5
gas has ended, 15.3 g (97 mml) of. 4- chloro 2- hydrox - .
net hyl - 3- nethpryrl $6-Buran-@nelicrd. Bodéshiadgex-dr¥dl-3rr or about

.30-mnutes, the n1x Soahi, ; ,
tenperature for %ﬁ%#%zi”' 0( 'f'”ﬁ"'_ gt

neutralized 10 mnth Zcéﬁlé éérghl?ﬁepﬁpﬁv 2 d%3 times with

di chl or onet han@yrla@ngzwﬁeﬁaymtmamemha&ﬁzmmamamdsmmm@s iei th water,

. dried over nagneslun1sulfate tered,a e.C )

 product is 5.nr BEAEped under re%iux with2 %%r%i&%%ﬁ&ﬁ@higl YB 6 %Hgi
and 1 N sodium hydroxide solutiom (4 ml) in ethanol

{20 ml) for 20 h. After evaporating the ethancl in

- vacuo, 20 ml of water are added and the mixture is
extracted with 3 x 10 ml of ethyl acetate. The combined
10 organic phases are concentrated and the residue is
chromatographed {(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.

i5 6.

Accord;ng to the procedure descrlbed in Example
5, the free title compound is obtained as an oil by
20 reaction with 5-dimethylaminomethyl-2-furylmethylthiocl.
The title compound cam be precipitated as the
hydrochloride from acetone using gaseous hydrogen chlo-
ride; m.p. 112°C {(dec.).

25

Accordlng to the procedure described in Example
5, the title compound is cbtained by reaction with 2-
~ (5-methyl-4-thiazolyl)ethylthicl after precipitation
30 with conc. hydrochloric acid in acetcne; m.p. 159-
162°C; yield: 83% of theory.

35 Accc*dlng te the pro»edur@ described in 5, the
title compound is cbtained using 2-guanidinothiazol-4-



graphed on silica gel using ethyl acetate/conc. ammonia 15 = 99/1. The
ti'tl e conpound is obtained as a yellow crystallizate. Mp. 58-63[err]C,
.yield 13 g (55% of the- ory). ‘b) 2- Hydr 84ynmet hyl - 3- met hyl - 4- {4-
[2-(2-methyl -5-ni- troimdazol-1-yl) ethylthio) butylthio}pyridine 20

0.43 g (15 momptbyissdrdnphfer pregipitatdcn Withhetderead hyd®-ni of DWF
~wi-th ice-cooliBglogid3aeitlidn/ ateRcheOhs? ahvdlorleREY st4omdglyer capt obu- -
tylthio)-3-nmethyl pyridine are .added., After the e¥§{ lution of das has
ended, 2.62 g %@gésﬁﬁﬁﬁf gpwgers. y3gld: 29% of theory; m.p. 185°C

chl oroet hyl ) - 2{d@ethyl.- 5-nitroi m dazole in 10 mM of DVF are added dropw se.
The m xture is stirred with ice- cooling for 1 h. It is then diluted with
200 m- of ice- water and neutrali-zed with acetic acid. The m xture is
extracted 3 ti@es wetl [dBeMetihyied hieoaaimidadolo 2 -vddganise phases
are washed 4 tinmes w:t Si
concentrated. The =~

inyllmethyl]lthic)-1H-benzimidazole {1 mmol) is stirred

19 at 60°C for 20 h with 2-mercapto-lH-benzimidazole
(1.05 mmel) and 1 N sodium hydroxide solution (3 ml) im
10 ml of ethanol and subsegquently diluted with a fur-
ther 10 ml of water. The mixture is allowed to cool,
and the precipitated sclid is filtered off, washed with

15 . ethancl/water 1/1 and dried in vacuo at 50°C. The title
cempound is obtained as a gray powder; m.p. 85-87°C;
yield: 83% of theory.

10.

20 imidazole .
' Accoxding te the procedure described in Example
9, the title compound is obtained by reaction with
2-mercaptobenzothiazole; m.p. 126-128°C; yield: 85% of
theory.

25 11.

methyl-2-pyridinylimethyl]thio)iH-b
According to the procedure described in Example

zcle

zimi

9, the title compound is obtaired by reaction with
2-mercaptcbenzoxazole; m.p. 73-76°C; yield: 72% of
30 theory.

. 2={I[4-(34Chléropropylthie)~3~methyl=2-
35 pyridinyl]methyl]thio}wlﬂabenzimidazole, methyl 2-



crude product is chronatographed on silica gel using ethyl

ag¢et at e/ net hanol / conc.” ammonia =89/10/1. The title conpound is obtained on
concentrating as a yellow 35 crystall +z&8e-which is washed by stirring
with diethyl ether. Mp. 86-87[err]C, yield 4 g (75% of theory). Q)

2- Chl oronet hyl mérgephonidotinate- (2. Beeajvabentsy oand cgiciumdgasbot-y|)
et-hyl t hi o] but, | @k PMKriy BN g ( ’ A \ 3
_2-hydroxynethy%%%gng%héﬁgﬁ#gg?ﬂfg?-éggngﬁéFﬁélEc-ﬁ?%}%?%iugggf-r?i%ux

et hyl t hi o] but ¥Rt Bebhang] farndCabe AfEeE GeRLERI40the BLXHRER dBonet hane.
+5  1.56 g (13fiicapell) anfl tbheaxtrabkar tdedirgnbssl, ehedpebBatenmekshane are

TUTs thenfadabterbedchifR st A8, SLERRE R T AR SRR E s cg ©
- . and residual dichloromethane is distilled off £rom the
. water phase. The solid precipitated from the water
phase is filtered off with suction, washed with water
and dried. The title compound is cbtained; m.p. 129-
10 -131°C; yield: 47% of theory.

methyl-2-pyvridinvlimethvllithio}-1H-benzimidazole

According to the procedure described in Example

12, the title compound is obtained by reaction with

18 2-mercaptcbenzoic acid, after additionm of aquecus hy-
drochloric acid to the water phase, as a beige sclid;
m.p. 142°C (dec.); yield: 57% of theory.

» dinylimethyvllthioc:-1H-imidazo[4,5-blpyridine. .
20 2-{[[4-(3-Chloropropylthio)-3-methyl-2-pyrid-
inylimethyl]thic)-1E-imidazo[2,3-b]lpyridine are [sic]
warmed in ethanol/water 2:1 for 24 h with 4-mercapto-
. pyridine (1.3 equivalents) and sodium hydroxide sclu-
tion (2 eguivalents). The mixture is diluted with water

25 and allowed to cool. The precipitated solid is filtered
off with suction and dried. The title compound is
obtained; m.p. €69-72°C; yield: 3%% of theory.

15.

- 30
' According to the precedure described in Example
14, the title  compound is obtained by. reaction with
. 1-methyl-2-mercaptotetrazole; m.p. 56°C (dec.}; yield:
78% of theory.



sodi um hydrogen carbonate sol ution. The dichl oronet hane 10 phase is
separated of f and the aqueous phase is extracted again with |

di chl or omet hane. The conbi ned organi c phaf&s-are washed with water, dried
gver ma- gnesiumsulfate, filtered and concentrated. The title conpound IS
obt ai ned as a y@llq&;hLLﬂufvg;J 4+ feperdintding? rvhihielprop

purification, Yiel dy 4, J5s 83 £, 9P 0h4 PERL Y ﬁ»f: ﬁéLg@fséﬁj'ﬁ ¢ “}ﬁ
conpounds of the fdrﬁ%#g;’ ang thnelr salts 3 Cobacter bact eria 20
all ows their use iniB&man ned|C|ne as active conpounds for the treatnent of

- di seases which are basﬁ&,éfdii@é'§@b@ﬁé%ré@éﬂ@feadegbﬂlbéﬁeﬂhlEﬁaﬁmpmé
further relates to a p

s for the,treat t,of
humans, wh® 25*45a?%esu??%i?nﬁomyﬁﬂ@ﬁlsggsgggﬂhﬁgﬁ aﬁg b%%%gégﬁﬁl %ICO-
bact er bacter|a?méhgapt@pys$mtdﬁpersmspadhiﬁ?@tédeng)toyiﬁéd5|@Q% of

th@@ny

17.

10

Accordlng to the procedure descr;bed in Example
14 the free base of the title compound is cbktained by
reaction with 1-[(2-dimethylamino)ethyl] -5-mexrcapto-
tetrazole as an oil. A hydrochloride is prepared from
is5 this using conc. h?drochlcric acid in acetcne and the
title compound is cbtained as a cclorless solid; m.p.
81-83°C; yield: 39 % cf theory.

20 . bgnz;mldazglg
According to the procedure described in Example
.5 the title compound is obtained directly by reaction
" with N-cyano-N’ -methyliscthicurea Na salt in isopro-
panol aftexr additicn of water to the reaction mixture
25 as a pale yellow solid; m.p. 136-138°C; yield: 79% of
theozy.

1s.

, beng;mldagole
30 364 mg (1 mmol} of 2-{[[4-(3-chlercpropylthio)} -
3-methyl-2-pyridinyl]lmethyll thic}-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 ethancl. -The
35 . mixture is diluted with water and ethancl is dlstllled

" cff. The residue is extracted 3 tlmes with dlchloro=



I ndi vidual a therapeutically active and pharnmacol ogi- cally tol erable
afount of one or nore conpounds of the 30 formula I and/or their
pharnacologlcally tol erable salts, The krAg#ntion additionally relates to
the com pounds of t he fornula | and their phar macol ogi cal ly tol erable
salts for use methaaetr &he mrw-e oxgews c3phasms elreawasiheshwidh

Hel'i cobacter be;%ttg , n&ﬁ%@.' éell&%w ﬁ%‘ﬁ@”ﬁi%e?é% 38 Yon-

conmpounds of the the har macol ogi cal'l tolera e salts in

t he productlonc@ﬂﬁ@&ﬁ@anﬂﬁﬁs rmléwe 1%@11@;@@@&% @@@@df@n #Hd icaned!  of

~those di seases yingh e¥hg 102204 2R /diricC O REHoR abacloe/na. THee dirvent i on

“further relates to ne |canenti
5 compound crystallizes on triturating with diisopropyl’

ether. M.p. 74-77°C; yield 240 mg (49% of theory).

 20.

10 , 4.3 g {12 mmol‘ of 2- [2 '2=methyl=5—nitr0~
imidazol-1-yl)ethyl] isothiuronium iodide are dissclved
in 80 ml of ethanol. 0.96 g (24 mmol) of sodium boroc-
hydride is added. After evolution of gas has ended,

2.9 g (8 mmol) of 2-{[[4-{3-chlorcpropylthio)-3-methyl-

15 . 2-pyridinyllmethyl]lthio}-iH-benzimidazole are added.
The mixture is stirred at RT for 8 h. After reacticn
has ended, it is acidified in order to destroy excess

" sodium borchydride. It is then diluted with water,
ethancl is distilled off and the pH is adjusted to

20 about 11. The mixture is extracted 3 times with dichlo-
romethane. The combined organic vhases are washed with
water, dried over magnesium sulfate, filtered and con-
centrated. The residue is chromatcgraphed cn silica gel
using ethyl acetate/methanol/conc. ammonia = 89/10/1.

25 The crude product is dissolved in isopropanocl and aci-

' dified with conc. HCl. The mixture is completely ceon-
centrated. The title compound crystallizes on
triturating with acetone. M.p. 144-14%°C; yvield 1.6 g

' (32% of theory). |

30 21.

Ac4ord1ng to the procedure descrlbed in Example
20, the title compound is obtained by reaction with
3§ - 2=EBQ(2wmethy1~§-nitgoimidazcl=l=yl)propylﬂisoﬁhiuron
nium chlo-ride. M.p. 118°C (dec.); yield 13% of theory.



for-the control of Helicobacter bacteria, which contain 5 one or nore
cénpounds of the general fornul'a | and/or their pharnmacol ogically tol erable
salts. OF the Helicobacter strains agai rs#8wki ch the conpounds of the
formula | prove effective, the strain Fbllcobacter pylor| na be nentioned
in particul ar. 280 ° 2= (3 -Methpie 4rd@-dard@-methy lrSemdtaeimi dazele

per se, which are fa .:}ﬁvlngbl.ﬁ~ﬂ ;f“‘”Ljﬂ?jﬁ vifethy it hi

medi canents, the phaﬁﬁaCd'Qgréé‘”‘“” [1Ve com pounds of 1 '“thu“a’I and
their salts ( = e MSRAPE are either enployed as such,
preferably in 15 co cra:@tmngwttdwtw prceduiey BReiibed ;wmampm@es

e.g. inth for of ta coated able .ca | es | siq
suspensi on %ﬁ%ﬁl m?mﬁﬂ%? 6%ﬁ%%ﬁ%%iﬁwégﬁﬁé %ﬁ' e?ably bei ng
bet ween 0.1 and[qav%ﬁ @mmdmcauhyibhmmdhQmm@tﬁqﬂkab@gnMﬁln&ﬂéw@@%@ﬂdd 20
prar maceut | Cal b A BRI bWl 2-1R ARkathyYds kAt Adluie art.
.on the basis o

dazol- ’»yl) -ethyll isothiuronium iodide. M.p. 142-145°C;
yl@ld 33% of theory.

10 23.

2.5 g (6 mmol) of 2-chloromethyl-3-methyl-4- {a-
[2- (2-methyl-5-nitroimidazol-1-yl) ethylthlolbutylthla}-
- 158 pyridine and 0.9 g {6 mmol) of 2-mercaptobenzimidazcle
are heated to reflux for 1 b in 25 ml of isopropancl.
The mixture is then cocled in an ice bath and the pre-
cipitated sclid is filtered off with suction. The solid
_ is taken up in water and treated with saturated sodium
20 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-
25 162°C; yield 0.62 g (20% of theory).

24,

2.68 g (7 5 mmol) of 2-[2-{2-methyl-5-nitro-

30 imidazol-1-yl)ethyl] iscthiurcnium ilodide are initially
introduced in 30 ml of ethancl and treated with 0.57 g
{15 mmol) of sodium borohydride. After evolution of gas
has ended, 1.82 g (5 mmol) af 2<{[4-(3-chloropropyl-
thio} -3-methyl-2-pyridinyllmethyllthio}-1H-imidazc[4,5-

35 b)pyridine 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



| edge. Besides solvents, gelling agents, tabletting auxiliaries and ot her

active conpound excipients, for exanple, antioxidants, dispersants,

emul sifiers, anti- 25 foans, flavor cer#&Bgents, preservatives,

sol ubi lizers, colorants or perneation pronotors and conpl exi ng agents (e.g.
cycl odextrins) dédnted witth waieracethancdnjeuddstdddeds of feaadpltae P& ad-
m-ni stered par gpl gh3LbYetC el abRLEAYNOURY hidurl RY exilacthllyl ar

~orally. In general, “in ﬁunqn medi ci ne the active com pounds are

adni ni st ered i fige8awiihd@iehdprapetbrngat dhe gopined SrIapier PhaseP 1 to

30, ng/kg of bady wakaeH withokBEer!, dr@ednovie hAtMeaiumewlliEatrenr ef erably

connecti ons as2anteehin e ShukBoltaren. ThR, ZRRIGRS 1% CuromatoaT y o
be nentioned tpaedt be edipecangelofisihg ethyill acktiatevimethanoly come .nunber 0
~already prove LonRR;iacLl Y8 2¢95NSrmke L 6aRack8luct -is dissolved in
isoprecpanol and acidified with conc. HCl. The sclution
- is completely concentrated. The title compound crystal-
10 lizes on triturating with acetone. M.p. 75°C (dec.)
yield 0.81 g (28% of theory).

Starting compounds

. 18 Cne equivalent cf 2-chloromethyl-4- (3-chloro-
propylthic) -3-methylpyvridine hydrochloride {(dissclved
- dn 10 ml of water) is added drbpwise at 40°C in the
course of 20 min to a soluticm of 2-mercapto-lH-benz-
- imidazole (1.5 g/10 mmol} in 40 ml of ethanel and 21 ml
20 of 1 N sodium hydroxide scluticn. 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 om a rotary
evaporator {1 kPa/40°C), the residue is extracted 3
times with 20 ml of dichloromethane each time and the
25 extracts are washed with ¢.1 N sodium hydroxide so-
lution, dried over potassium carbonate and completely
cencentrated in vacuo. For purificatiom, the crude
product is chrcmatcgréphed on silica gel {(dichloro-
methane/methancl 20:1 to 3:1}; the pure fractions col-
30 lected are concentrated in vacuc 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 cclorless
s0lid of m.p. 112-114°C. '

35 A2 .




57 bacteria on adm nistration of those doses which are bel ow the doses
whi ch woul d have to be enpl oyed to achieve an inhibition - adequate for

therapeutic pur- poses - of gastric aci<€ B&csetion. 5. Conpounds
of the fornula | in which nis the number 1, - besides their activity

agai nst Hel i cobnct e2, beRimetayl -4t $3-hydeoxypropul phig) puriéinealNid secre-
ti.on- inhibiting ac Accordi ngly, these conpounds can al so be enployed
for the treatnent : se di- 10 seases _whi ch are based on ea
gastric acid secre- tiéng fhe¥toNpBuase %@@@@d%ﬁgpggt%ﬁﬁglEVeﬁ9|@i n also

2&??2" I”'Z;S;Sr S%r%? Plﬁ@im%%%ﬁﬂp?foii&@néomew (eMp poehBeninttibeaigubst ance
stirred for 15 min, 8.5 g (0.11 mel) of 3-hydroxy-
propylmercaptan are metered in in the course of 20 min
and the mixture is stirred again'fbr 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-cxide in

10 100 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, them for 1 h at 70°C and after this
additionally for 1 h at 100°C.
After reaction has ended, the mixture is

15 alliowed to cool, and is diluted with 500 ml of water
and extracted 4 times with 360 ml of dichlcromethane
each time. The combined crganic phases are washed with
water, dried over magnesium sulfate and concentrated
and the residue is crystallized from toluene. After

20 recrystallization from methanol/tcluene, the title
compound is obtained as a beigé solid of m.p. 106-107°C
{sublimes): yield: 68 ¥ of theory.

b) FORYT nio) -3-methyl-
g&gdme |
25 The yellow cil cbtained under a) is dissolved

in 100 ml of acetic anhydride, -and the mixture is
stirred for 2 h at 100°C. After concentrating im vacuo,
the brown, oily residue is distilled in a bulb tube
distillation apparatus and reacted further without

30 purification.

The cily distillate is heated tec reflux tem-
perature with stirring for 2 h in 100 ml of 2 N sodium
hydroxide soclution and 100 ml of iscpropanol, isopropa-
nol is distilled off, the residue is extracted 3 times -

35 with 100 ml of dichloromethane each time, and the com-
'bined organic phases are washed with water, dried over
potassium carbonate and concentrated in vacuc. 5.0 g of
2-hydroxymethyl -4~ (3 -hydroxypropylthic) -3-methylpyridi-



15. and/or inhibiting gastric acid secretion and/or with a substance

suitabl e for the classical control of Helico- bacter pylori. Substances

neutralizing gastric acid which may be -méi¥% i<-oned are, for exanple, sodium

. hydragen carbo- 20 nate and ot her antacids (such as alun1nun1hydrOX|de

nmagnesi um al umenatze cﬂbhm@m@:r ardch S srearted | firEier (v (R El aci d

- secretion whi cgy fny. @Qﬁémﬁé&@éﬁd@m& HeTé | cdPsletd sed®. 9.

~cinetidine, ranltldLne) 2‘}:_;grr]/K err] ATPase, i nhi bitors ¥é

| ansopr azol e, RfnRFeRATRA ALrom (ISIRXORARe LFF%’rn%aW%%‘ralﬁ j%‘?&%%ma?so

so-cal | ed perigefberlpanigsiwdorer gdes. (. g. pirenzepine, tel enzenpine

[sic]) . As subst ances suitable for the classical con- trol of Helicobacter

pylori, antimcrobially active 30 subst ances may be nentloned i n

parti culars sugh asz-Chlkorometitel -peld cchlorodrop /"J‘”. t h-meEyl
nitro- furazone, tinidag

_ 5 0 g of the Gll ﬁrom b} are dissclved in di-
chloromethane (100 ml), 4 equivalents of thionyl chlo-
'_ride are added dropwise and the mixture is stirred at
19 rOOm temperature for 20 h. It is completely concen-
.trated and 4.5 g of the title compound are obtained as
an oily, gradually erystallizing residue. Crystalliza-
tion from isopropanol/diisopropyl ether yields the
title compound as a colorless sclid; m.p. 142-144°C
15 (dec.).

Accordlng to the procedure given in Example Al,
~_ the title compound (62% of theory) is obtained by reac-.
20 tion of 2-mercapto-lE-benzimidazole with 4-{2-chloro-

ethylthi@}=2fchloramethy1=3=methy1pyridine
hydrochloride and NaCH, after crystallization from
ethyl acetate, as a colorless solid of m.p. 178-180°C.

25

N- oxnd@ Ismc]

According to the procedure given in Example
A2.a), the title compound is obtained by reactiom of
30 4-chloro-2,3-dimethylpyridine-N-oxide with 2-mercapto-
@thanol and sodium hydride as an oily residue which is
employed in the subsequent step without further purifi-
ecation. ’



met.roni dazole and in particular anoxycillin, or else also bisnmuth salts
such as, for exanple, bismuth 35 ° citrate. Biological investjgations The
conpounds of the fornmula | were investi- B&ted regarding their activity
agai nst ‘Hel i cobact er pyl ori follomnng the met hodol ogy descrlbed by
Tonoyuki | wahi bkt af-(2AHVEnbxyvebhylthiehr2-hudroxpnet REL1domeLoyd.-

490- 496) using Col ughi.agagar (Oxoid) and Mﬁth a growth perlod of 4 days.

The approx. M C 50 listed in the foll ow,ng Tabl sulted here
~for the conpounds |nve@??@ﬁ@é&g(Fﬁetﬁﬁnﬁ@Pgeéprﬁhng%ﬁpéﬁn §aBP$§n agree .
with the exanpphg.pynbene thtlbBecoepetnd- ibi 6bkaihed by reactionCofipound

approx. NI§50 the ocil cbtained under a) with acetic anhydride and

subsequent hydrolysis with NaOH as an olily residue
which is employed in the subsequent step withcut fur-
‘ther purification.

ip

Accordlng to the procedure given Ln Example
. A2.¢), the title compound is cbtained by reaction of
the oil obtained under b} with thionyl chloride as an
oily residue which is employed directly as a sclution
15 in ethancl for the reaction with 2-mercaptcbenzimidazo-

le.

a) 3-Chloro-4- [N- (2-hydroxyethyl) -N-methylamino] -
20 2-hydroxymethylpyridine
A mixture of 3,4-dichlorc-2-hydroxymethylpyri-
dine (J.Med.Chem. 1989, 32, 1970) (2.5 g) in 2-methyla-
mincethanol (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'(dichldromethane/methanol 95/8} .
vield: 2.3 g as a yellowish oil.

30 A solut;on of 3- chlorc 4- [N«(Z hydroxyethy12=
N-methylawr.no] -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
35 20°C (2¢ min} and the temperature is then kept at 40°C
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D2.

gel (petrcleum ether/ethyl acetate 7/3 mixture which
contains 1 ml of conc. NH, x ag/L). Yield: 2.6 g.

D1.

2= Mercapto 1H benz;mldazcle (10 g} and 2= chlo=

. romethyl-4- {3-chloropropylthic) -3-methoxypyridine

hydrochloride (1 equivalent) are stirred at 80°C for

.5 h in 150 ml of iscpropanol and 15 ml of water, the

mixture is cooled, and precipitated solid is filtered
off and recrystallized from isopropanocl/water. The
title compound is obtained as a light brown powder;

. m.p. 117-119°C {dec.}; yield: 67% of theory.

Accardlng to the procedure described in Example

‘A2 a, b, ¢, the title compound is cbtained starting

from 4-chloro-3-methoxy-2-methylpyridine-N-oxide as a
slowly crystallizing oil which is directly reacted .
further. .

Accordlng to the procedure described in Example

D1, the title compound is cbtained in the reaction of
2-mercapto-1H-imidazo[2,3-blpyridine with 2-chlorcme-
thyl-4- {3-chloropropylthioc) -3-methylpyridine '
hydrochloride as a celorless powder; m.p. 186-188°C;
yield: 88 % of theory. '

a) 2=Hy&roxymethyl~4q(4mmercaptcbutylthic}=3=methyl-
pyridine '

.1



X - i sCHor N 5 Y Is S, SO SO[err], O NS or N1-4Calkyl, Rl is
hydrogen, 1-4C al kyl, 1-4C al koxy or hal ogen, R2 i's hydrogen, "1-4C al kyl, 1
-4C- al koxy, hal ogen, trifluoronethyl, cenpftetel y or predon1nant|y quo-
ri-ne-suabstituted 1-4C al koxy, chlorodifluoronetho- '10

2-chloro-1, 1, 2-tri f | uoér8es8hdigS0mmEdd e e SORLLM Rydrﬂﬂedé§ﬁr§dlﬁbonpletely

or-partially fga%aflzfi%g §§~@S&h&l¢%§1§r %ﬁ:&b&h@@eqhom@omc@ﬁompﬂ -

fl uor oet hyl ene |oxy drogen compl et el redgﬁ1nantly

fluorine- 15 Witk §G§§Fppéﬂ§9 3548 9 UgPP, TR rggl |- & 7, 2-
chloro-1,1, 2-t ehfilbaoaget @@,&m addé@gatzb@wmet hatRer thedevioleticeomd etely

or partial by YLerhle e '&%oé Rl BT ki oRor 2 AR oYaC 16

al kyl , 1-4C—a|mgthgﬂbGHmE£h?lﬁ§EﬂﬂﬁaaymmaQDOHﬂIgf 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
19 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, .£il-

tered and concentrated. The crude product is chromato-
' graphed on silica gel using ethyl acetate/conc. ammonia

15 = 99/1. The title compound is cbtained as a yellow
crystallizate. M.p. 58-63°C; vield 13 g (53% of the-
ory) . '

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

_ troimidazol=1~yl)ethylthio]butylthio}pyridine

20 0.43 g {15 mmol} of sodium hydride are
"initially introduced in 25 ml of DMF with ice=cobling.
3.33 g (13.7 mmol) of 2-hydroxymethyl-4-{4-mercaptcbu-
tylthio) -3-methylpyridine are added. After the evo-
lution of gas has ended, 2.62 g (13.7 mmcl) of 1-

25 chlorcethyl) -2-methyl-5-nitroimidazecle in 10 ml of DMF
are added dropwise. The mixture is stirred with ice-
.casling for 1 h. It is them diluted with 200 ml of ice-
water and neutralized with acetic acid. The mixture is
extracted 3 times with dichloromethane. The combined

. 30 organic phases are washed 4 times with water, dried
. over magnesium sulfate, filtered and concentrated. The
crude product is chromatographed om silica gel using
"ethyl acetate/methancl/conc. ammonia = 89/10/1. The
title compound is obtained on concentrating as a yéllow

5 ‘erystallizate which is washed by stirring with diethyl

' ether. M.p. 86-87°C; yield 4 g {75% of theory). '

¢)  2-Chloromethyl-3-methyl-4-{4-[2-(2-methyl-5-nitro-



hal o- 1- 4C- al kyl carbonyl, N(R15)R16-1-4C- al kyl car - -60- bonyl,

di - 1- 4C al kyl carbanmoyl or 1=4C-al kyl sulfon- yl, R5 is hydrogen,

1-4C-al kyl or 1-4C-al koxy, R6 is a nonoBSo¢ di-1-4C al kyl car banoyl or
-thio- 5 carbamoyl radical, an_N-1-4C-al kyl-N -cyanoani di no radlcal
a 1-N-1- 4C— al kyl ani mmaaolfbeybg/eéhﬁtb@lokbutyéhhwﬁpymd:me

--propynyl - N --cyanoani djn | a daD cal.fg0r an
R8- and R9- substitute C?E fif61) 9 emfogL &Eb%?ﬁ¥£321 : ﬁeﬁ gm gie S
sel ect ed fron1E%ex%r@@%hzﬁn§r§%tﬁ@l@%daéﬁ%e%ey1¥etgmltbﬁ?%sﬁﬁn%thﬁ9fro|e

oxazol e, isoxagptedihbi aZel 8isbbi a8l inceci A0 BEAARERIckBEBRSNE .
|n1dazolln§ pyr ;ole(lgrlgzgagl) % €é§£§y1 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 hydrcgen carbcnate solution. The dichloromethane
10 phase is séparated cff and the agueous phase is
extracted again with dichloxomethane. The combined
organic phases are washed with water, dried over ma-
gnesium sulfate, filtered and concentrated. The title
compound is cbtained as a yellow oil which is reacted
15 without further purification. Yield 4.15 g (100% of '
theozxy) .

The excellent activity of compounds of the
formula I and their salts against Helicobacter bacteria
20 allows their use in human medicine as active compounds -
for the treatment of diseases which are based on
Heliccbacter bacteria.
The invention thus further relates to a process
for the treatment of mammals, especially humans, who
25 are suffering from diseases which are based on Helico-
bacter bacteria.

' The process'comprises administering tc the sick
individual a therapeutically active and pharmacologi-
cally tolerable amount of one or more compounds cf the

30 formula I and/or their pharmacologically tolerable
salts. - _ _
The invention additionally relates to the com-
" pounds of the formula I and their pharmacologically
" tolerable salte for use in the treatment of diseases
35 which are based on Helicobacter bacteria.
The invention likewise comprises the use of
compounds of the formula I and their pharmacclogically
teolerable salts in the production of medicaments which



t-hi-adi azol e, thiadi azol e-1-oxi de, oxadi azole, 15 pyri di ne,

pyri di ne- N-oxi de, pyrimdine, triazine, pyridone, benzim dazole,

i mi dazopyri di ne, ‘benzot hi azol e and benzex%€ote, R7. is hydrogen,’

1-4C-al kyl or 1-4C-al koxy, RS i s hydrogen, 1-4C-alkyl, hydroxyl,

1- 4C al koxy, 2@re employpadofen, thetcomgoénbéu hbossad@sggseswh@chl koxy-
car bonyl , S ed., 1 2, RO I s hydrogen, -

S 1- 4C—a|ky| ?%x%%éé% %n H#%%ébﬁx%Fggr?%%E%%ig?lfIuoronethyl 25 R10

i's hydroxyl 1 4C al ko¥ye wffﬁ@%wﬂ fuzthey KekyEapHbRy Medi CARERES) R12,

where R11 ISf@fdt@éeaonﬁréﬂ: @Ekmémeobaa:&%aade&a whibpdeegeaiar

1-4C- al kyl wh t d i di th t
30 8 pREreBPRT s BOBBARAS GFet e PBEPFAnCRaksr L BB/ PO
radi cal , their pharmacclogically tolerable salts

Of the Helicocbacter strains against which the
compoﬁnds of the formula I prove effective, the strain
Eeliccbacter pylori may be mentiomed in particular.

18 . 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

15 combination with suitable pharmaceutical auxiliaries,
e.g. in the form of tablets, coated tablets, capsules,
emulsicns, suspensiocns, gels or solutions, the active
compund content preferably being between 0.1 and 95 %.

Auxiliaries which are suitable for the desired

20 pharmaceutical formulations are familiar toc 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-

25 foams, flavcr 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 paxenteraliy {e.g. intravencusly) or in par-

30 ticular crally. '

' ' In general, in human medicine the active com-
pounds are administered in a daily dose of approximate-
ly 0.2 to 50, preferably 1 toc 30, mg/kg of body weight,
if appropriate in the form of several, preferably 2 to

35 6, individual doses to achieve the &esired result.

In this connection, as an essential aspect of
the iavention 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 Heliccbacter



R13 is hydrogen, 1-4C-al kyl or 1-4C-al koxy, R14 is hydroxyl, - 1- 4C—alkoxy,
car boxyl , 1-4C:al koxy-- carbonyl or -N(R15)R16, where 35 R15 is
1-4Calkyl and R16 is 1-4Calkyl, or whes® R15 and R16, together and
i,ncluding the nitrogen atomto which both are bonded, are a piperidino or
rmrphol i no raoﬁa@@tema on adninistmabionfobntRose deoses whigh taeenunber 0

a mlmbgr from hf% Eﬂérdgsgé %ﬁlgh 'ﬁ%{nfdtﬁgvéugaelge emﬁslage& g ! froimSO
to 7 . “achieve an inhibition - adequate for therapeutic pur-
poses - of gastric acid secretionm.
5 Compounds of the formula I in which n is the
" pumber 1 - besides their activity against Helicobacter
bacteria - alsc have a pronounced gastric acid secre-
tion-inhibiting action. Accordingly, these compounds
can also be employed for the treatment of those di-
10 seases which are based on increased gastric acid secre-
tion. .
The compounds according te the invention can
alsc be administered in a fixed or free combination
_ together with a substance neutralizing gastric acid
15 and/or inhibiting gastric acid secretion and/or with a
' gubstance suitable for the classical control of Helico-
bacter pylori.
Substances neutralizing gastric acid which may
be mentioned are, for example, sodium hydrogen carbo-
20 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, blcockers (e.g. cimetidine, ranitidine),
E*/X* ATPase inhibitcrs (e.g. lanscprazcle, omeprazole
25 or in particular pantoprazole) and also so-called peri-
_pheral anticholinergics {e.g. pirenzepine, telenzenpine
Isicl}). .
~ As substances suitable for the classical con-
trol of Heliccbacter ?ylori, antimicrobially active
30 . substances may be mentiocned in particular, such as, for
" example, penicillin @, gentamycin, erythromycin, nitro-
furazdne, tinidazole, nitrofurantein, furazolidone,
metronidazcle and in particular amoxycillin, or else
also bismuth salts such as, for example, bismuth
358 - citrate.

Biclogical investigations _
The compounds of the formula I were investi-
- gated regarding their activity against Heliccbacter



and-their salts, those conpounds of the fornmula- I being excluded in 10
which Yis Sor SOand, at the sane time, Xis CH t is the nunber 0, uis
-the number 0, R4 is hydrogen or 1-4C al kyB8ard R6 is an R8- and

RO- substituted cyclic systemor bicyclic system which is selected fromthe
_group consi sti myleribdeddemingthe methesiocdegy seatibed Dy Tounoyoikd

~isoxazole, thiazahf, iadZo0! (AR 1nli20lY %&mrﬁﬁr@ W0 | chenidtridAHRY €,

- pyrazol e, trlazole tetrazole, thiadi zoIe oxadi azol e, pyri dine,

- pyri di ne- N-oxi dé@2 oy ASH-d9%e aming Al ?olagaraﬁ@W‘hm%tﬁq@se
Kfrlrngndlskor t e ddmltkmtgirglbd)@ﬁm @@md&dne rapgrrﬁsg)dl ‘ﬁom@ wvamey

; - a a a e e _nunber. rogen or
0 1-4C aIkyI% & ﬁ%ﬁ% @#hﬁe%l gﬁ?%ﬁ%ﬁﬂ%ﬁ? Iﬁqg in
gmh||ch Y has t@@mpmmmdg;ﬁhﬁﬁBQMQatﬁd1ithe numbangmmmmﬂmowdecummmula | as
 clatmed.in cl a'g’%%% agked Willl Céime AP RN i enk s ddip-meani ng

- S,

tion).
TABLE A
10 Compound approx. MIC50
| No. {ug/ml}

1 0.05
2 0.1
3 0.05

1s 4 ~0.05
5 0.05
6 £.05
7 0.05
10 0.1

20 - 11 0.1
14 6.1



t i.s the nunber 0 and u is a nunber from1 to 7. 4. A conpound of the
formula | as claimed in-claim1, in which X has the meani ng CH, Y has the
meaning S, t iwotés/MEder 0, u is the nuBer 0 and. R4iE§§¥EE3§ﬂﬂ22§ﬁ

stituted 1-4C-alkyl, 1-4C al kyl carbonyl, 2- 4C—a|keny| car-bony
hal o- 1- 4C—a|ky|carbony| N( R15) R16- Pa&€nsl ¢ a_u;.rbonyl

di-1-4C al kyl car banoyl or 1- 4C—alkyf§ﬁffo-.hyl 5. % E l“ﬂm
formula | as clained in claim35 1, in which Y has the

the nunber 0, ¥-is theBnepBeeundanf FBei EoEMABRO! or di - 1- 4C aI kyl car -

bamoyl or -thiocarbanpoyl radical, an N 1-4C-al kyl -N - cyanoam di no radi cal
a 1-N-1-4C-al kyl am no-2-ni tro- ethyl [ sic] radical, an g
N- 2- propynyl - N - cyanoani di no -62 Glq
' ' o C M, ei—S-C H, [l <¥-C H, -RE
B & 2 ?Zrt U2y
\5/

{1

in which
X is CH or N,
5 ¥ is 8, SO, §0,, O, NE or N-1-4C-alkyl,
R1 is hydrogen, 1-4C-alkyl, l-4C-alkoxy or halogen,
R2 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, halogen,
tyifluoromethyl, completely or predominantly £luo-

rine-substituted 1-4C-alkoxy, chlorodiflucrometho-
© 10 xy, 2-chlore-1,1,2-triflucroethoxy or together
with R3, if desired, completely or partially £luo-
rine=substituted.lwzﬂwalkylenedioxy cr chlorotri-
fluorcethylenedioxy, |
R3 is hydrcgen, completely or predomlnantly fluorine-
i5 substituted 1-4C-alkoxy, chlorcdifluoromethoxy, 2-
chlore-1,1,2-triflucrcethoxy or together with R2,
if desired, completely or partially fluorine-sub-
stituted 1-2C-alkylenedioxy or chlorctriflucro-
ethylenedicxy,
20 R4 is hydfogen, 1-4C-alkyl, Rid-substituted 1-4C~
alkyl, 1=40=a1kylcarbonyl, 2-4C-alkenylcarbonyl,
halo-1-4C-alkylcarbonyl, N{R15)})R16-1l-4C-alkylcar-



radical,:an am nosul fonyl am dino radical, or an R8- and R9-substituted
cyclic systemwhich is selected fromthe group consisting of
t hi adi azol e- 1-oxi de, triazi-ne, pyridones €@ dazopyridi ne, benzothi azol e and

benzoxazo- 5 l e. 6. A conpound of the fornula | as clainmed in claim
1, in which Y is NHooryl, 1diclatRyalkylesrbasondnper 1048naliglpylfon-

1'4C—alkoxy 7. v A conpound of the fornmula | as clained i-n claiml10.

1, in which X is is or. SOJe

hydr ogen, 1- 4C;B§kox?'oh¥@¥9§?ﬁnel fS-aljkyl h?Hrgg@ﬁ a%kQ%Yalkyl or fluorine,
15 R3 * is hggrogen, aRdonolSokydiogeac-RBlkysuhgbhingy2dot- 4€habky! or

1-4C alkyESU|fony|@a§gamo§i Qég&ggiv 2h ﬁliggéLéikyl=N’=cyanoamidino
' - radical, a 1-N-1-4C-alkylaminc-2-nitroethylene
radical, an N-2-propynyl-N’-cyancamidino radical,
an aminosulfonylamidino radical, or an R8- and RS-
substituted cyclic system or bicyclic system which
10 is selected from the group consisting of benzene,
| furan, thiophene, pyrrole, oxazole, isoxazole,
thiazcle, thiazoline, isothiazole, imidazocle,.
imidazoline, pyrazole, triazole, tetrazole,
thiadiazole, thiadiazole-l-oxide, oxadiazole,
15 pyridine, pyridine-N-oxide, pyrimidine, triazine,
- pyridone, benzimidazole, imidazopyridirne,
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, nitre, guanidino, carboxyl, 1-4C-alkoxy-
carbenyl, R10-substituted 1-4C-alkyl orx
-N{R11)}R12,

RY is hydrocgen, 1-4C-alkyl, hydroxyl, 1-4C-alkoxy,
fluorine or triflucromethyl,
25 RL0 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
R11 and R12, together and including the nitrogen atom
30 ~ to which both are bonded, are a piperidinc or mor-
pholinc 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
35 R15 is 1-4C-alkyl and
R16 is 1-4C-alkyl, or where
Ri5 and R16, together and including the nitrcgen.atom
to which both are bonded are a plperldlno or

N I

& &®




R6. is a di-1-4Cal kylthiocarbanoyl radical, an N 20

1-4C-al kyl - N -cyancam di no radical or an R8- and R9-substituted cyclic
system which is selected fromthe group- st sting of benzene, furan,
t hi ophene, . thi azole, imdazole, triazol.e, tetrazo- le, thiadiazole,

~ pyridine, pyrimidi nés aadn@fber frathi@QV?e R7 is hydrogen or

- 1-4C al kyl gﬁﬁTh hydr oxyl, nitro, guanidi- no,
car boxyl , 1- Z%Falkoxycar%ony 41gl substl- tuted 1- 4C- al kyl, 30 R9

" hydrogen, 1-4@al kyis ﬁ@%r@&@be%r0f©ﬁo¥rne R10 is hydroxyl,

1- 4C—a|koxycar@onyll@rthékﬁﬂé&QQZQ whege jﬂl Is 1-4C al kyl and R12 is

i's

1-4C-al kyl, or “where 35 1 apd Rl t oget her and i ncluding the n|trogen
atom to whch Bot h &F e bBWBRET ¥9ma pFBeft di no or nor-

t is the number 0 or 1 and

u . 3is a number from 0 to 7

and their salts,
those compounds of the formula I being excluded in
16 which ¥ is S or SO and, at the same time, X is CH, t is
the number 0, u is the numbexr 0, R4 is hydrogen or
1-4C-alkyl and R6 ies an R8- and RS-substituted cyclic
system or bicyclic system which is selected from the
group consisting of benzene, furan, thiophene, pyrrole,
18 oxazole, iSOXazolé, thiazole, thiazoline, is@thiazelé,
imidazole, imidazoline, pyrazole, triazole, tetrazcle,
thiadiazole, oxadiazocle, pyridine, pyridine-N-oxide,
pyrimidine and benzimidazcle, and furthermore those
compounds of the formula I being excluded in which Y is
20 KH or N-1-4C-alkyl and, at the same time, t is the
" number 0 and R5 is hydrogen or 1-4C-alkyl.
2. A compound of the formula I as claimed in claim
1, in which ¥ has the meaning O {oxygen}.
3. A compound of the formula I as claimed in claim
256. 1, in which X has the meaning CH, Y has the meaning 8,
t is the number O and u is a number from 1 to 7.
4, A cempbund 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, u is the number 0 and R4 is R14-sub-
30 ' stituted 1-4C-alkyl, 1-4C-alkylcarbomyl, 2-4C-alkenyl-
carbonyl, halc-1-4C-alkylecarbenyl, N(R15)R16-1-4C-al-
kylcarbonyl,'di~1~QC»alkylcarbam@yl or l-4C-alkylsulfo-
nyl.
5. A compound of the formula I as claimed in claim
'35 1, in which Y has the meaning §, t is the number 0, u
is the number 0 and R6 is a mono- or di-1-4C-alkylcar-
bamoyl or -thiccarbamoyl radical, an N-1-4C-alkyl-N’-
cyanoamidino radical, a 1-N-1-4C-alkylamino-2Z-nitro-
ethyl [sic] radical, an N-2-propynyl-N’-cyancamidino

(R



phal i no radical, R4 is 1- 4C- al koxycar bonyl or -N(R15)R16, where R15 is

- 124C al kyl
i ncludi ng t

and 63 R16 is 1-4Calkyl, or where R15 and R16, together and
he nitrogen atomto which bothgare bonded, are a piperidino or

nor- pholino radical, 5 m° is a nunber from2 to 4, n i's the nunber
0, p i s t heradibeal, Oant amincsul fenylabédigocanddical, i exaanuRBer afidom 0

10,310 and ghelingektSrelhoys1£8 BONRER hikheibOBEYbALbaPELBY EXE uded

In

10.

is5

20

25

30

35

group consisting of thiadiazole-1-oxide, triazine,

pyridene, imidazopyridine, benzothiazole and benzoxazo-

le.

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

-1, in which ¥ is NH or N-1-4C- alkyl t is the number ©
and RS is 1-4C-alkoxy.

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

1, in which

X is CH or N,

Y is 8 or S0,,

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

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

R3- is hydrogen,

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

RS is hydrocgen or 1-4C-alkyl,

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

“R7 is hydrogen or 1-4C-alkyl,

R8 is hydrogen, 1-4C-alkyl, hydroxyl, nitro, guanidi-
nc, carboxyl, 1- éu alkoxycarbonyl cr R10-substi-
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

R11 and k12, together and including the mitrogen atom
te which both are bonded, are a piperidinc or mor-
phelino radical, '

R14 is 1-4C-alkoxycarbenyl or -N{R15)R1é, where

L

4 L




which Y is S and, at the same tinme, Xis OH uis the nunber 0, R4 is
hydrogen and R6 is an R8- and R9-sub- stituted cyclic systemwhich is
selected fromthe group 15 consi sting. ofs benzene, furan, thiophene,
thiazole, imdazole, triazole, tetrazole, thiadiazole, pyridine and

pyri m di ne. 8 ng id LOLPOoYTRYDf dpewhersula | as clained in claiml, in .

whi ch 20 e
1- 4C—alkoxy or %5 qsﬂgisFQtog?Ehﬁﬁd?% %n%¥u¢%%%r€%% ni@;@% Oﬁéﬁmogen 25
R4 is hydrogen, Rbo which-Herhl &yt K bogdesd, aade-a- Etpa?k?inﬁlgﬁamﬁannyl

radi cal or an R8- u ed cyclic systemwhich is selected from
the group consi sti ?Q éngéﬁéég bran
5 m is a number from 2 to 4,

is the number 0,
is the number G,
is the number 0 and

g Y B

is a number from C to 3
19 and their salts,
those compounds of the formula I being excluded in
which Y is 8 and, at the same time, X is CH, u is the
number 0, R4 is hydrogen and R6 is an R8- and RS-sub-
stituted cyclic system which is selected from the group
15 consisting of benzene, furan, thiophene, thiazole,
imidazole, triazole, tetrazole, thiadiazole, pyridine
and pyrimidine.
8. A compound of the formula I as claimed in claim
-1, in which
20 X is CH oxr N,

b4 is 8 or 80,
R1 is hydrogen, 1-4C-alkoxy or flucrine,
R2 is hydrogen or fluorine,

" R3 is hydrogen,
25 R4 is hydrogen,

RS is 1-4C-alkyl,

R6 is a di-1-4C-alkylthiocarbamcyl radical or an R8-
and R9-substituted cyclic system which is selected
from the group cdnsisting of benzene, furan,

30 thiophene, thiazole, imidazole, triazole, tetrazo-
' le, thiadiazcle, pyridine and pyrimidine,

R7 is hydrcgen,

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

35 RS is hydrogen or 1-4C-.lkyl,

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

R11  is 1-4C-alkyl and . '

Ri2 is 1-4C-alkyl, or where

_ R1l and R12, together and including the nitrogen atom

A O 0




30. t hi ophene, thiazole, imdazole, triazole, tetrazo- |e,

thi adi azol e, pyridine and pyrimdine, R7 I s hydrogen, R8 I s hydrogen,
nitro, 1-4C al koxycarbonyl or R10- substiggted 1-2C-alkyl, 35 RO ' is
hydrogeri or 1-4C alkyl, R10 is 1-4C al koxycarbonyl or -N(R11)R12, where
RI1 js 1-4Cal kyl gpdwRidh beth- 4€eabbptiedor amkenepRpéraddn®l2r wmoget her
and including the nihrigen at§n1 ., to which both are bonded, are a

pi peridino or nor- BRBLFRS FAHEEAEr m  is the nunber 2 or 3, n is the
nunber 0, 5 q is the number @, or 3,

‘n is the number 0,
5 P is the numbexr O,

t is the number 0 and

u is a number from 1 to 3

and their salts.

8. A compound of the formula I as claimed in claim
16 1, in which

X is CH or N,

Y is 8,

R1 is hydrcgen,
"R2 is hydrogen,
is R3 is hydrogen,
R4 is hydrogen,
R5 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, triazocle,
tetrazole, thiadiazole, pyridine and pyrimidine,
R7 is hydrogen,
RS is nitro,
R9 is hydrégen or 1-4C-alkyl,
25 is the number 2 or 3,
is the number 0,

™
n

P is the number O,
£ is the number ¢ 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 CE or N,

¥ is S8,

35 R1 ig hydrogen,
R2 is hydrogen,
R3 1is hydrogen,
R4 is hydrogen,

. R5 is 1-4C-alkyl,

T O

® [ L [ 8



t e s the

nunber

0 and u is a nunber from1l to 3 and their salts.

A.conpound of the formula | as clained in claim10. 1, in which X

or N, Y
R4  is hyd

10

15

20

25

30

35

|s S, R1L

i s hydrogen, R2 -igghydrogen; 15 R3 i s hydr

rogen, as is 1-4Calkyl, R6 is an R8- and R9-substituted
cyclic system Wi ch mg Rael mmg-mmwammm,ng of benzene,

furan, thlophe%% t
pyridlne and pyrim

RE

g B2 83 A
(&

e

11.
1-yl)

?%5@ IH dazol e, triazole, tetrazole, thiadiazol
i's hydrogen, R8 is nitro,
;s nitro, '

is hydrogem or 1-4C-alkyl,
is the number 2 or 3,

is the number O,

is the number 0,

is the number ¢ and

is a number from 1 to 3

and their salts.

2-(3-Methyl-4~-{3-[2- (2nmeth§l 5-nitroimidazol -
ethylthio] propylthiolpyridin-2-ylmethylthio) -1H-

benzimidazole and the salts of this compound.

1z2.

. & process for the preparaticn of the compounds -

of the formula I as claimed in claim 1 and their salts,

which comprises

a)

b)

e)

reacting mercaptobenzimidazcles of the formula II
{see attached formula sheet I}, im which X, R1,
RZ, R3 and R4 have the meanings indicated in claim
1, with piccline derivatives III (see attached
formula sheet I,; in which R5, R6, R7, ¥, m, B 9
r, t and u have the meanings indicated in c¢laim 1
and A is a suitable leaving group, or

reacting compounds of the formula IV {(see attached
formula sheet I), in which X, R1, R2, R3, R4, RS,
R7, m, r and t have the meanings indicated in
claim 1, n, p and g are the number ¢ and A is a
suitable leaving group, with compcunds RS—C;QH%fYH
(where ¥ = S, O, NH or N-1-4C-alkyl), or '

reacting compounds of the formula V (see attached
formula sheet II), in which X, R1, R2, R3, R4, RS,
R7 and n have the meanings indicated im claim 1
and Hal is a halogen atom, with thicls VI (see
attached formula sheet II), in which R6, Y, m, ¢,

'r, £ and u have the meanings indicated in claim 1,

exr

9.
is CH
ogen,

20
e1




RO, is hydrogen or 1-4C-al kyl, 25 n is the nunber 2 or 3, n Is the

ndnmber 0, p I's the nunber O, t i.s the nunber 0 and u - is a nunber
from1l to 3 30 and their salts. 10: -. ggconpound of the formula | as
clainmed in claim1, in which X is CHor N, Y is S, 35 R1 IS

hydrogen, R2 &5 hyseageing RBBenzinidydobgenct Réhe forbhylaoyed, (MBe s
1-4C alkyl, attached formula sheet II), in which R1, R2, R3,
R4 and X have the meanings indicated in claim 1
and A is a suitable leaving group, with pyridines
5 of the formula VIII (see attached formula sheet
' IZ), in which R5, R6, R7, ¥, m, p, g, ¥, £ and ©
have the meanings indicated im claim 1, and

(if compounds of the formula I where n=1 or p=1 and/or
g=1 or 2 and/or ¥Y=S0 cor SO, are the desired final

10  products), then oxidizing the compounds obtained where

" n=0 and/or p=0 and/or g=0 and/or Y=8, and/cr converting
the compcunds obtained, if desired, subsequently into
the salts and/or converting salts which are cbtained,
if desired, subseqﬁently into the free compounds.

15 13. The use of compounds of the formula I as
claimed in claim 1 and/or their pharmacologically to-
lerakble salts in the control of Helicobacter bacteria.
14. The use of compcunds of the formula I as
claimed in claim 1 and their pharmacclogically tole-

290 rable salts for the production of medicaments for the

~control of Heliccbacter bacteria. |




-65 R6 Is R8- and R9-substituted i m dazole, R7 I s hydrogen, R8 IS

ni-tro, RO s hydrogen or 1-4C-alkyl, 5 m is the nunber 2 or 3, n
is the nunber O, p i's the nunmbeFORMULA SHEET e nunber 0 and u is a
nunber from1 to 3 10 and their. salts. 11. 2- (3-Methyl-4-{3- [2-

" (2-methyl-5-nitroi mdazol - 1-yl) ethythio] :
pr:opyl t hi o} pyri di n-2-yl nethyl thio) -1H benzi m dazole and the salts of this
conmpound. 12. A process for the preparation of the conpounds 15 of
‘the formula | as clainmed in claiml1l and their salts (@’V@i chi conpri ses

1

(o} € K, —-S<C H, | -¥-C 4, -85
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\S/ we e L

{1}
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{8}y, € M, —t=S-C Hy 1,-Y-C H, 25
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a)- - reacting nercaptobenzim dazoles of the fornula Il (see attached
formul a sheet 1), in which X, Rl,- R2,- R3 and R4 have the neani ngs indicated
inclaim20 . 1, with picoli RORMIFLY HHEES 1| (see attached fornula
sheet 1), in which R5, R6, R7, Y, m p, g, r, t and u have the neanings
indicated in claiml1 and Ais a suitable |eaving group, or b) reacting
coenpounds of the formula IV (see attached 25 formul a sheet 1), -
“which X, Rl, R2, R3 R4, R5,"R7, m r and t have ¥dle neani ngs |nd|cated in
claiml, n, p and q are-the nunber 0 and A is a sQyitable |eaving group,
with conpounds R6-Clerr]-Herr]-MH (wher&Y = S, _D NH or®N-1-4C-al kyl ), or
30 c) reacti ng &npounds of ﬁhe féﬁﬁﬂﬂ ar,,~// af L. &Ched fornmul a sheet

1), in which X, R1, fand n[have tHe meanings indicated
i ; i see attached formula
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in claiml and Hal oy
sheet "11), in which 6,
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35 r, t and u have the neanings-indicated in claim1, or d)
reacting benzi m dazoles of the formula VI'l" (see attached formula sheet I1),
i,h which RI, R2, R3, R4 and X have the neanings indidated in cI a| m 1 and A
i's a suitabl eyhegissao group, with pyridines 5 of t he PLGERSNCI23]

(see attached forrrula sheet 11), inwhich % R6, R7, Y, m p, q, r, t and
u have the neanings indicated in claiml1l, and (if conpounds of the fornula .
|- where n=1 or p=1 and/or g=1 or 2 and/or Y=SO or SJerr] are the desired
final 10 products), then oxidizing the conpounds obtai ned where n=0 and/or
p=0 and/or =0 and/or Y=S, and/or converting the conpounds obtained, if
dgsi redEj subsequently into the salts and/ﬁﬁﬂéﬁg&\ﬁrgi ng salts which are

obt ai ned, '
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i'f desired, subsequently into the free conmpounds. 15

conpounds of the foriula | as clainmed ih claim1l and/or their

13.

The use of

phar macol ogically to- lerable salts in the control of Helicobacter

bacteria. 14WD93348ec use of conpounds of the fornula | as SFHERIZER cl ai m
1 and their pharnacologically tole- 20 &8 e salts for the producti on of
medi caments for the control of Helicobacter bacteria.
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