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Field of application of the invention 

The invention relates to new dialkoxypyridines, 
5 processes for their preparation, their use and medica­

ments containing them. The compounds according to the 
invention are used in the· pharmaceutical industry as 

\..._.,' intermediates and for the pf.eparation of me.dicaments. 
Prior art 

10 European Patent Application 0,005,129 describes 
substituted pyridylsulfinylbenzimidazoles which are said 
to have properties of inhibiting the secretion .of gastric 
acid. - The use of a number of benzimidazole derivatives 
for inhibiting the secretion of gastric acid is described 

15 in European Patent Application 0,074,341. British Patent 
Application GB 2,082,580 describes tricyclic imidazole 

20 

derivatives which are said to inhibit the secretion of 
gastric acid and prevent the formation of ulcers. 

It has now been found, surprisingly, that the 
dialkoxypyridines 'described below in more detail have 
interesting and unexpected properties in which they 
di.ffer from the known compounds in an advantageous manner. 
Description of the invention 

The invention relates to new dialkoxypyridines 
25 of the general formula I 

R3 

C
l (Oln R 2~ 
>-~-CH2---1' 

R1-0 
N N 

wherein 

(I)' 

R1 represents a 1-3C-alkyl radical which is com­
pletely or predominantly substituted by fluorine, 

. _.) 
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or a ch1orodif1uoromethy1 radical and 

5 

R1" represents a hydrogen atom or a halogen atom, 

trif1uoromethy1, a 1-3C-a1ky1 radical, or a 1-3C-a1k­

oxy radica1 which is optionally completely or predo­

minantly substituted by fluorine, or 

10 

15 

R1 and R1• together, with inclusion of the oxygen 

atom to which R1 is bonded, represent a 1-2C-a1ky-

1enedio~y radical which is optiona11y comp1ete1y or 

partly substituted by fluorine, or a chlorotrifluoro­

ethy1enedioxy radical, 

RJ represents a 1-JC-alkoxy radical 

one of the radicals R2 and R4 represents a 1-JC-alk­

. oxy radica1 and the other represents a hydrogen 

atom or a 1-3C-a1ky1 radical and 

n ·represents the numbers O or 1, 

and the salts of.these compounds. 

Examples which may be mentioned of 1-3C-alkyl 

radicals ~~ich are ..completely or predomi,nantly substitu­

ted by fluorine are the 1,1,2-trifyuoroethyl radical, the 

20 perfluoropropyl radical, the perfluoroethyl radical and, 

in particular, the 1,1,2,2-tetrafluoroethyl radical, the 

trifluoromethyl radtcal, the 2,2,2-trifluoroethyl radical 

I._; and the difluoromethyl radical. 
A halogen atom in the context of the present invention 

25 is a bromine, chlorine and, in particu1ar, fluorine atom. 

1-3C-Alkyl radicals are the propyl, isopropyl, 

ethyl and, in particular, methyl radical. 

1-3C-Alkoxy radicals contain, in addition to the 

oxygen atom, the abovemention~d 1-3C-alkyl radi"cals. The 

30 methoxy radical is preferred. 
1-3C-Alkoxy radicals which are completely or·-·pre­

dominantly substituted by fluorine contain, in addition 

to the oxygen atom, the abovementioned 1-3C-alkyl radi­

cals which are completely or predominantly substituted 

35 by fluorine. Examples which may be mentioned are the 
1,1,2,2-tetrafluoroethoxy, the trifluoromethoxy, the 

2,2,2-trifluoroethoxy and the difluoromethoxy radical. 

Examples which may be mentioned of 1-2C-alkylene-
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15. dioxy radicals which are optionally completely or. partly 

·substituted by fluorine_ are the 1,1-difluoroethylenedioxy 

radical C-O-CF2-CH2-0->, the 1,1,2,2-tetrafluoro­

ethylenedioxy radical C-O-cF 2-cF 2-o->, the 1,1,2-tri-

5 fluoroethylenedioxy radical C-O-CF2-CHF-O-> and, in 

particular, the difl.uoromethylenedioxy· radical 

C-O-cF 2-o->, as substituted radicals, and. the ethylene­

dioxy radical and the methylenedioxy radical, as unsub­

stituted radicals. 

10 Preferred possib1e sa1ts- of compounds of the genera1 

.\..._..· formula I in which n denotes the numb.er 0 (sulfides) are 

all the acid addition salts. Salts which may be men­

tioned in particular are the pharmacologically acceptable· 

salts of the inorganic and organic acids usually employed 

-15 ·in galenics. Pharmacologically unacceptable salts which 

may·initially be obtained, for example, as process pro­

ducts. in the preparation of the compounds according to 

the invention on an industrial scale are converted into 

p ha r ma co l o g i ca l l y a c c e pt a b l e s a l t s by p r o c es s es w h i c h a r e 

20 k.nown to the expert. Examples of such suitable salts are 

water-soluble and water-insoluble acid addition salts, 

such as the hydrochloride, hydrobromide, ~ydroiodide, 

pho~phate, nitrate, sulfate, acetate, citrate, gluconate, 

benzoate, hibenzate, fendizoate, butyrate, sulfosalicyl-

25 ate,.maleate, laurate, malate; fumarate, succinate, 

oxalate, tartrate, amsonate, embonate, metembonate, 

stearate, tosylate, 2-hydroxy-3-naphthoate, 3-hydroxy-2-

na p h t h oa t e o r m es y la t e • 

Preferred possible sa1ts of compound of the general 

30 formula I in which n denotes the number 1 Csulfoxides) 

are basic salts, in particular pharmacologically accept­

able salts with the inorganic and organic bases usually 

emp1oyed in ga1enics. Examples which may be mentioned 

of basic salts are the sodium, potassium, calcium or 

35 aluminum salts. 

One embodiment (embodiment a) of the invention 

comprises compounds of the genera1 formula I wherein R1' 

represents a hydrogen atom and R1 1 R2 1 RJ. R4 and n have the 
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a b o v em en t i o n e d m ea n i n g s , a n d t h e i r s a l t s • 

Another embodiment (embodiment b) of the invention 

comprises compounds of the genera1 formula I wherein R1' 

.represents a halogen atom, trif1uoromethy1, a 1-3C-a1ky1 

·-5 radica1 or a 1-4C-a1koxy radical which is optiona11y com­

p1ete1y or predominantly substituted by fluorine and 

10 

15 

R1, R2, R3, R4 and n have the abovementioned meanings, 

and their salts. 

Another embodiment (embodiment c) of the invention 

comprises compounds of the genera1 formula I wherein R1 and 

R1' together, with inclusion of the oxygen atom to which 

R1 is bonded, represent a 1-2C-alkylenedioxy radical and 

R 2 , R 3 , R 4 a n d n ha v e t h e a b o v em en t i o n e d m ea n i n gs , a n d 

th ei r sa l ts. 

Another embodiment (embodiment d) of the invention 

comprises compounds of the general formula I wherein R1 and 

R1' together, with inclusion of the oxygen atom to which 

R1 is bo_,_nded, represent a 1-2c-all<ylenedioxy radical 

which is completely or partly substituted by fluorine 

20 and R2, R3, R4 and n have the abovementioned meanings, 

25 

and their salts. 

Another embodiment (embodiment e) of the invention 

comprises compounds of the general formula I wherein R1 and 

R1' together, with inclusion of the oxygen atom to which 

R1 is bonded, represent a chlorotrifluoroethylenedioxy 

radical and R2, R3, R4 and n have the abovementioned 

m ea n i n g s , a n d t h e i r s a L t s • 

Preferred compounds of embodiment a are those of the 

general formula I wherein R1 represents 1,1,2,2-tetrafluo-

30 roethy1, trif1uoromethy1, 2,2,2-trif1uoroethy1, dif1uoro­

methy1 or ch1orodif1uoromethy1, R1' represents a hydrogen 

atom, R3 represents methoxy, one of the radicals R2 and R4 

represents methoxy and the other represents a hydrogen atom 

or methyl and n represents the numbers O or 1, and the 

35 salts of these compounds. 

Preferred compounds of embodi.ment b are those of the 

genera1 formula I wherein R1 represents difluoromethyl, R1' 

represents difluoromethoxy or methoxy, R3 represents 
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methoxy, one of the radicals R2 and R~ represents methoxy and 

the other represents a hydrogen atom or methyl and n represents 

the numbers 0 or 1, and the salts of these compounds. 

Preferred compounds of embodiment c are those of the 

5 general formula I wherein R1 and R1' toget_her, with inclusion 

of the oxygen atom to which R1 is .bonded, represent a 

methylenedioxy or ethylenedioxy radical, R3 represents 

methoxy, one of the radicals R2 and R4 represents meth- · 

oxy and the other represents hydrogen or methyl and n 

10 represents the numbers 0 or 1, and the salts of these 

compounds. 
Preferred compounds of embodiment d are those of the 

general formula I wherein R1 and R1' together, with inclusion 

of the oxygen atom to which R1 is bonded, represent a 

15 difluoromethylenedioxy radical or a 1,1,2-trifluoroethyl­

enedioxy radical, R3 represents methoxy, one of the radi­

cals R2 and R4 represents methoxy and the other repres­

ents a hydrogen atom or methyl and n represents the n~mbers 

O or 1, and the salts of these compounds. 
20 Preferred compounds of embodiment e are those of the 

general formula I where~n R1 and R1' together, with inclusion 

of the oxygen atom to which R1 is bonded, represent a 

chlorotrifluoroethylen~dioxy radical, R3 represents 

m~thoxy, one of the radicals R2 and R4 represents methoxy 

25 and the other represents a hydrogen atom or methyl and n re­

presents the numbers Q or 1, and the salts of these compounds. 

Examples which may be mentioned of compounds 

according to the invention are: 2-CC4,S-dimethoxy-3-

methyl-2-pyridyL)methylsulfinyLJ-S-trifluoromethoxy-1H-

30 benzimidazole, 2-CC4,S-dimethoxy-3-methyl-2-pyridyl)­

methylthioJ-S-trifluoromethoxy-1H-benzimidazole, 2-CC4,5-

dimethoxy-3~methyl-2-pyridyl)methylsulfinylJ-5-C1,1,2,2-

tetrafluoroethoxy)-1H-benzimidazole, 2-CC4,S-dimethoxy-

3-methyl-2-pyridyl)methylthioJ-S-C1;1,2,2-tetrafluoro-

35 ethoxy)-1H-benzimidazole, 2-CC4,5-dimethoxy-3-methyl-2-
pyridyl)methylsulfinylJ-5-C2,2,2-tri fluoroethoxy)-1H­

benzimidazole, 2-CC4,S-dimethoxy-3-methyL-2-pyridyl)­

methylthioJ-5-C2,2,2-tri fluoroethoxy)-tH-benzimidazole, 
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~ 5-difluoromethoxy-2-CC4,S-dimethoxy-3-methyl-2-pyridyl)-

methylsulfi nyLJ-1H-benzimi dazole, 5-difluoromethoxy-2-

CC4,S-dimethoxy-3-methyl-2-pyridyl)methylthioJ-1H-benz­

imidazole, 5-chlorodifluoromethoxy-2-((4,5-dimethoxy-3-

5 methyL-2-pyridyl)methylsulfinyLJ-1H-benzimidazole, 5-

chlorodifluoromethoxy-2-CC4,5-dimethoxy-3-methyl-2-pyrid~ 

yl)methylthioJ-1H~benzimidazole, 5,6-bisCdifluoromethoxy~-

2-CC4,S-dimethoxy-3-methyl-2-pyridyl)methylsulfinyLJ-1H­

benzimidazole, 5,6-bisCdifluoromethoxy)-2-CC4,S-dimethoxy-

10 3-methyl-2~pyridyl)methylthioJ-1H-benzimidazole, 5-di-

fluoromethoxy-6-methoxy-2-CC4,S-dimethoxy-3-methyl-2-

pyridyl)methylsulfi nylJ-1H-benzimidazole, 5-difluoro­

methoxy-6-methoxy-2-CC4,5-dimethoxy-3-methyl-2-pyridyl)­

methylthioJ-1H-benzimidazole, 2-CC4,5-dimethoxy-2-pyrid-

15 yl)methylsulfinylJ-5-trifluoromethoxy-1H-benzimidazole, 

2-CC4,5-dimethoxy-2-pyridyl)methylthioJ-S-trifluorometh­

oxy-1H-benzimidazole, 2-CC4,S-dimethoxy-2-pyridyl)methyl­

sulfinylJ-S-C1,1,2,2-tetrafluoroethoxy)-1H-benzimidazole, 

2-tC4,5-dimethoxy-2-pyridyl)methylthioJ-5-C1,1,2,2-tetra-

20 fluoroethoxy>-1H-benzimidazole, 2-CC4,S-dimethoxy-2-

pyridyl)methylsulfi nylJ-S-C2,2,2-trifluoroethoxy)-1H­

benzimidazole, 2-CC4,5-dimethoxy-2-pyridyl)methylthioJ-5-

C2,2,2-tri fluoroethoxy)-1H-benzi~idazole, 5-d~fluoro­

methoxy-2-CC4,5-dimethoxy-2-pyridyl)methylsulfinylJ-1H-

25 benzimidazole, S-difluoromethoxy-2-CC4,5-dimethoxy-2-

pyridyl)methylthio]-1H-benzimidazole, 5-chlorodifluoro­

methoxy-2-tC4,5-dimethoxy-2-pyridyl)methylsulfinylJ-1H­

benzimidazole, S-chlorodifluoromethoxy-2-CC4,5-dimethoxy-

2-pyridyl>methylthiol-1H-benzimidazole, 5,6-bis(difluoro-

30 methoxy)-2-CC4,5-dimethoxy-2-pyridyl)methylsulfinyll-1H-

benzimidazole, 5,6-bis (dif1uoromethoxy)-2-((4,5-di­

methoxy-2-pyridyl)methylthioJ-1H-benzimidazole, 5-di­

fluoromethoxy-6-methoxy-2-CC4,5-dimethoxy-2-pyridyl) 

methylsulfinylJ-1H-benzimidazole, S-difluoromethoxy-6-

35 methoxy-2-CC4,5-dimethoxy-2-pyridyl)-methylthioJ-1H-

benzimidazole, 2-CC3,4-dimethoxy-S-methyl-2-pyridyl) 

methylsulfinyLJ-5-trifluoromethoxy-1H-benzimidazole, 
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2-CC3,4-dimethoxy-5-methyl-2-pyridyl)methylthioJ-

5-tri fluoromethoxy-1H-benzimidazole, 2-CC3,4-di­

methoxy-5-methyl-2-pyridyl)methylsulfinylJ-5-C1,1,2,2-

tetrafluoroethoxy)-1H-benzimidazole, 2-CC3,4-dimethoxy-

5 5-methyl-2-pyridyl)methylthioJ-5-C1,1,2,2-tetrafluoro-

10 

ethoxy>-1H-benzimidazole, 2-CC3,4-dimethoxy-5-methyl-2-

pyridyl)methylsulfinyLJ-5-C2,2,2-trifluoroethoxy)-1H­

benzimidazole, 2-CC3,4-dimethoxy-5-methyl-2-pyridyl)­

methylthioJ-5-C2,2,2-trifluoroethoxy)-1H-benzimidazole, 

5-difluoromethoxy.-2-CC3,4-dimethoxy-5-methyl-2-pyridyl)-

methylsulfinylJ-1H-benzimidazole, 5-difluoromethoxy~2-

CC3,4-dimethoxy-5-methyl-2-pyridyl)methylthiol-1H-benz­

imidazole, 5-chlorodifluoromethoxy-2-CC3,4-dimethoxy-5-

methyl-2-pyridyl)methylsulfinyll-1H-benzimi dazole, 5-

15 chlorodifluoromethoxy-2-CC3,4-dimethoxy-5-methyl-2-

pyridyl)methylthioJ-1H-benzimidazole, S,6-bisCdifluoro­

methoxy)-2-CC3,4-dimethoxy-5-methyl-2-pyridyl)methyl-

s u-l f i n y l J -1 H -be n z t.m i da ? o l e, 5, 6-b i s Cd i f l u o r om et h ox y) - 2-

C C 3, 4-d i met ho x y- 5-m ethyl -2-p yr id y l) methyl th i o J -1 H -be n z -

20 imidazole, 5-difluoromethoxy-6-methoxy-2-CC3,4-dimethoxy-

5-methyl-2-pyridyl)methylsulfinylJ-1H-benzimidazole, 5-

difluoromethoxy-6-methoxy-2-CC3,4-dimethoxy-5-methyl-2-

\..._) p y r i d y L> m et h y l th i o J -1 H-b en z i mi da z o L"e, 2- C C 3, 4-d i m et ho x y-

2 -p yr id y l) methyls u l f i ny l J - 5 -tr if l u or om et ho x y-1 H -be n z -

25 imidazole, 2-CC3,4-dimethoxy-2-pyridyl)methylthioJ-5-tri­

fluoromethoxy-1H-benzimidazole, 2-CC3,4-dimethoxy-2-

pyridyl>methylsulfinyLJ-5-C1,1,2,2-tetrafluoroethoxy>-1H­

benzimidazole, 2-CC3,4-dimethoxy-2-pyridyl)methylthioJ-

5-C1,1,2,2-tetrafluoroethoxy)-1H-benzimidazole, 2-CC3,4-

30 dimethoxy-2-pyridyl)methylsulfinylJ-S-C2,2,2-trifluoro-

ethoxy)-1H-benzimidazole, 2-CC3,4-dimethoxy-2-pyridyl)­

methylthioJ-5-C2,2,2-trifluoroethoxy)-1H-benzimidazole, 

5-difluoromethoxy-2-CC3,4-dimethoxy-2-pyridyl)methyl­

sulfinylJ-1H-benzimidazole, 5-difluoromethoxy-2-CC3,4-

35 dimethoxy-2-pyridyl)methylthioJ-1H-benzimidazole, 5-

chlorodifluoromethoxy-2-CC3,4-dimethoxy-2-pyridyl)methyl­

sulfinylJ-1H-benzimidazole, 5-chlorodifluoromethoxy-2-

CC3,4-dimethoxy-2-pyridyl)methylthioJ-1H-benzimidazole, 
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A 5,6-bis(difluoromethoxy>-2-CC3,4-dimethoxy-2-pyridyl)-

methylsulfinylJ-1H-be~zimidazole, 5,6-bis(difluorometh­

oxy>-2-CC3,4-dimethoxy-2-pyridyl)methylthiol-1H-benz­

imidazole, 5-difluoromethoxy-6-methoxy-2-CC3,4-dimethoxy-

5 2-pyridyl)methylsulfinylJ-1H-benzimidazole, 5-difluoro­

~ethoxy-6-methoxy-2-CC3,4-dimethoxy-2-pyridyl)methy(thioJ-

1H-benzimidazole, 2,2-~ifluoro-6-CC4,5-dimethoxy-2-pyrid­

yl)methylsulfinylJ-5H-C1,3J-dioxoloC4,5-fJbenzimidazole, 

2,2-difluoro-6-CC4,5-dimethoxy-2-pyridyl)methylthiol-5H-

10 C1,3J-dioxoloC4,5-fJbenzimidazole, 2,2-difluoro-6-((3-

V met hy l-4, 5-di met h oxy-2-pyri dy l> methyl th i oJ-SH-C1 ,3J-di­

oxo l oC4,5-fJ b enz i mi da zo le, 2,2-difluoro-6-CC3-methyl-4,5-

dimethoxy-2-pyridyl)methylsulfinylJ-5H-C1,3J-dioxoloC4,5-

fJbenzimidazole, 6-CC4,5-diethoxy-3-methyl-2-pyridyl)-

15 methylthioJ-2,2-difluoro-5H-C1,3J-dioxoloC4,5-fJbenz-

imidazole, 6-CC4,5-diethoxy-3-methyl-2-pyridyl)methyl­

sulfinylJ-2,2-difluoro-5H-C1,3J-dioxoloC4,5-flbenzimida­
zole, 6,6,7-trifluoro-6,7-dihydro-2-CC4,5-dime!_!1oxy-3-

methyl-2-pyridyl)methylthioJ-1H-C1,4J-dioxinoC2,3-fJ-

20 benzimidazole, 6,6,7-trifluoro-6,7-dihydro-2-CC4,5-di­

methoxy-3-methyl-2-pyridyl)methylsulfi nyll-1H-C1,4J­

dioxinoC2,3-fJbenzimidazole,. 6,6,7-trifluoro-6,7-dihydro-

2-CC4~5-dimethoxy-2-pyridyl)methylthioJ-1H-C1,4J-dioxino­

C2,3-fJbenzimidazole, 6,6,7-trifluoro-6,7-dihydro-2-

25 CC4,5-dimethoxy-2-pyridyl)methylsutfinyll-1H-C1,4J-diox-

inoC2,3-fJbenzimidazole, 2-CC4,5-diethoxy-2-pyridyl)­

methylthioJ-6,6,7-trifluoro-6,7-dihydro-1H-C1,4J-dioxino­

C2,3-flbenzimidazole, 2-CC4,5-diethoxy-2-pyridyl)methyl­

sulfinyll-6,6,7-trifluoro-6,7-dihydro-1H-C1,4J-dioxino-

30 C2,3-flbenzimidazole, 2-CC4,S-diethoxy-3-methyl-2-pyrid­

yl)methylthioJ-6,6,7-trifluoro-6,7-dihydro-1H-C1,4J­

dioxinoC2,3-flbenzimidazole, 2~CC4,5-diethoxy-3-methyl-

2-pyridyl)methylsulfinylJ-6,6,7-trifluoro-6,7-dihydro-

1H-C1,4J-dioxinoC2,3-fJben2imidazole, 6,6-difluoro-6,7-

35 dihydro-2-CC4,5-dimethoxy-2-pyridyl)methylthioJ-1H-C1,4J-
dioxinoC2,3-fJbenzimidazole, 6,6-difluoro-6,7-dihydro-2-

C C 4, 5-d i m et ho x y-2 -p y r i d y"t) met h y l s u l f i n y lJ -1 H - C 1 , 4 J -di ox­

i no C 2, 3 - f J be n z i mi da z o le, 6,6-difluoro-6,7-dihydro-2-
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M CC4,5-dimethoxy-3-methyl-2-pyridyl)methylthioJ-1H-C1,4J-

dioxinoC2,3-fJbenzimidazole, 6,6-difluoro-6,7-dihydro-2-

CC4,5-dimethoxy-3-methyl-2-pyridyl)methylsulfinyLJ-1H­

C1,4J-dioxinoC2,3-fJbenzimidazole, 6,6,7,7-tetrafluoro-

5 6,7-dihydro-2-CC4,5-dimethoxy-2-pyridyl)methylthioJ-1H-

C1,4J-dioxinoC2,3-fJbenzimidazole, 6,6,7,7-tet~afluoro-

6,7-dihydro-2-CC4,S-dimethoxy-2-pyridyl)methylsulfinyLJ-

1H-C1,4J-dioxinoC2,3-fJbenzimidazole, 6,6,7,7-tetrafluoro-

6,7-dihydro-2-CC4,S-dimethoxy-3-methyl-2-pyridyl)methyl-

10 thio]-1H-C1,4J-dioxinoC2,3-fJbenzimidazole, 6,6~7,7-

U tetra f Luo ro-6, 7-d i hy d ro-2-C (4, 5-di met ho xy-3-met hy L-2-

15 

py r i dy L) met hy L su l f i ny LJ-1H-C1,4J-d i o xi no C2,3-fJ b enz i mi da -

zole, 6-chloro-6,7,7-trifluoro-6,7-dihydro-2-CC4,S-di­

methoxy-3-methyl-2-pyridyl)methylsulfinyLJ-1H-C1,4J-

dioxinoC2,3-fJbenzimidazole, 6-chloro-6,7,7-trifluoro-

6,7-dihydro-2-CC4,5-dimethoxy-3-methyl~2-pyridyl)-methyl­

thioJ-1H-C1,4J-dioxinoC2,3-fJbenzimidazole, 6-chloro-

6,7,7-trifluoro-6,7-dihydro-2-((4,5-dimethoxy-2-pyridyl)­

methylsulfinylJ-1H-C1,4J-dioxinoC2,3-fJbenzimidazole, 6-

20 chloro-6,7,7-trifluoro-6,7-dihydro-2-CC4,5-dimethoxy-2-

25 

pyridyl)methylthioJ-1H-C1,4J-dioxinoC2,3-fJbenzimidazole, 

2,2-difluoro-6-CC3,4-di~ethoxy-2-pyridyl)methylsulfinyLJ-

5H-C1,31-dioxolo(4,5-fJbenzimidazole, 2,2-difluoro-6-

CC3,4-dimethoxy-2-pyridyl)methylthioJ-SH-C1,3J-dioxolo-

C4,S-fJbenzimidazole, 2,2-difluoro-6-CC3,4-dimethoxy-5~ 

methyl-2-pyridyl)methylthioJ-SH-C1,3J-dioxoloE4,S-fJbenz-

imidazole, 2,2-difluoro-6-CC3,4-dimethoxy-5-methyl-2-

pyri dyl)methylsulfinyLJ-5H-E1,3J-dioxoloE4,5-f]benzimida­

zole, 6-CC3,4-diethoxy-5-methyl-2-pyridyl)methylthioJ-

30 2,2~difluoro-5H-C1,3J-dioxoloC4,5-fJbenzimidazole, 6-

[(3,4-diethoxy-5-methyl-2-pyridyl)methylsulfinylJ-2,2-

difluoro-SH-C1,3J-dioxoloC4,S-fJbenzimidazole, 6,6,7-tri­

fluoro-6,7-dihydro-2-(~3,4-dimethoxy-S-methyl-2-pyridyl)­

methylthioJ-1H-C1,4J-dioxinoE2,3-fJbenzimidazole, 6,6,7-

35 trifluoro-6,7-dihydro-2-CC3,4-dimethoxy-S-methyL-2-

pyridyl)methylsulfinylJ-1H-C1,4J-dioxinoC2,3-fJbenzimida­

zole, 6,6,7-trifluoro-6,7-dihydro-2-CC3,4-dimethoxy-2-

pyridyl)methylthioJ-1H-C1,4J-dioxinoC2,3-fJbenzimidazole, 
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6,6,7-trifluoro-6,7-dihydro-2-CC3,4-dimethoxy-2-pyridyL)­

methylsulfi nylJ-1H-C1,4J-dioxinoC2,3-fJbenzimidazole, 2-

CC3,4-diethoxy-2-pyridyl)methylthioJ-6,6,7-trifluoro-6,7-

dihydro-1H-C1,4J-dioxinoC2,3-fJbenzimidazole, 2-CC3,4-

5 diethoxy-2-pyridyL)methylsulfinyLJ-6,6,7-trifluoro-6,7-

10 

dihydro-1H-C1,4J-dioxinoC2,3-fJbenzimidazole, 2-CC3,4-

diethoxy-5-methyl-2-pyridyL)methylthioJ-6,6,7-trifluoro-

6,7-dihydro-1H-C1,4J-dioxinoC2,3-fJbenzimidazole, 2-

CC3,4-diethoxy-5-methyL-2-pyridyL)methylsulfinyLJ-6,6,7-· 

trifluoro-6,7-dihydro-1H-C1,4J-dioxinoC2,3-fJbenzimida-

zole, 6,6-difluoro-6,7-dihydro-2-CC3,4-dimethoxy-2-pyrid­

yl)methylthioJ-1H-C1,4J-dioxinoC2,3-fJbenzimidazole, 6,6-

difluoro-6, 7-dihydro-2-CC3,4-dimethoxy-2-pyridyL)methyL­

sulfinylJ-1H-C1,4J-dioxinoC2,3-fJbenzimidazole, 6,6-di-

15 fluoro-6,7-dihydro-2-CC3,4-dimethoxy-5-methyl-2-pyridyL)-

methylthioJ-1H-C1,4J-dioxinoC2,3-fJbenzimidazole, 6,6-

difluoro-6,7-dihydro-2-CC3,4-dimethoxy-5-methyl-2-pyrid­

y L) methyls u l f i ny LJ-1~ C1,4J-di ox i no C2,3-f) b enz i mi da zo le, 

6,6,7,7-tetrafluoro-6,7-dihydro-2-CC3,4-dimethoxy-2-

20 pyridyl)methylthioJ-1H-C1,4J-dioxinoC2,3-fJbenzimidazole, 

6,6,7,7-tetrafluoro-6,7-dihydro-2-CC3,4-dimethoxy-2-

. pyridyl)methylsulfinylJ-1H-C1,4J-dioxinoC2,3-fJbenzimida­

v' zo le, 6, 6, 7, 7-t et ra fl uo ro-6, 7-di h yd ro-2-C C3, 4-di met ho xy-

5-m et hy l-2-py r1 dy l) -methyl th i oJ-1H-C1,4J-di ox i no C2,3-fJ-

25 benzimidazole, 6,6,7,7-tetrafluoro-6,7-dihydro-2-CC3,4-

dimethoxy-5-methyl-2-pyridyl)-methylsulfinylJ-1H-C1,4J­

dioxinoC2,3-fJbenzimidazole, 6-chloro-6,7,7-trifluoro-

6,7-dihydro-2-CC3,4-dimethoxy-5-methyl-2-pyridyl)-methyl­

sulfinylJ-1H-C1,4J-dioxinoC2,3-fJbenzimidazole, 6-chloro-

30 6,7,7-trifluoro-6,7-dihydro-2-CC3,4-dimethoxy-S-methyl-2-

pyridyl)-methylthioJ-1H-C1,4J-dioxinoC2,3-fJbenzimidazole, 

6-chloro-6,7,7-trifluoro-6,7-dihydro-2-CC3,4-dimethoxy-2-

pyridyl)methylsulfinylJ-1H-C1,4J-dioxi noC2,3-fJbenzimida­

zole, 6-chloro-6,7,7-trifluoro-6,7-dihydro-2-CC3,4-di-

35 methoxy-2-pyridyl)methylthioJ-1H-C1,4J-dioxinoC2,3-fJ-

benzimidazole, 6-CC4,5-dimethoxy-3-methyl-2-pyridyl)­

methylthioJ-5H-C1,3J-dioxoloC4,5-fJbenzimidazole, 6-

CC4,5-dimethoxy-3-methyl-2-pyri dyl)methylsulfi nylJ-SH-
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C1,3J-dioxoloC4,5-fJbenzimidazole, 6-CC4,5-dimethoxy-2-

pyridyl)methylthioJ-SH-C1,3J-dioxoloC4,S-flbenzimidazole, 

6-CC4,5-dimethoxy-2-pyridyl)methylsulfinylJ-SH-C1,3J­

dixoloC4,S-fJbenzimidazole, 6-CC3,4-dimethoxy-2-pyridyl)-

5 methylthioJ-SH-C1,3J-dioxolot4,S-fJbenzimidazole, 6-

CC3,4-dimethoxy-2-pyridyl)methylsulfinylJ-SH-C1,3J-di­

oxoloC4,5-fJbenzimidazole, 6-CC3,4-dimethoxy-5-methyl-2-

pyridyl)methylthiol-SH-C1,3J-dioxoloC4,S-fJbenzimidazole, 

6-CC3,4-dimethoxy-5-methyl-2-pyridyl)methylsulfinylJ-SH-

10 C1,3J-dioxoloC4,S-fJbenzimidazole, 6,7-dihydro-2-CC4,S­

dimethoxy-3-methyl-2-pyridyl)methylthioJ-1H-C1,4J-diox-

inoC2,3-f]benzimidazole, 6,7-dihydro-2-CC4,S-dimethoxy-

3-methyl-2-pyridyl)methylsulfinylJ-1H-C1,4J-dioxinoC2,3-

fJbenzimidazole, 6,7-dihydro-2-CC3,4-dimethoxy-5-methyl-

15 2-pyridyl)methylthioJ-1H-C1,4J-dioxinoC2,3-fJbenzimida-

zole, 6,7-dihydro-2-CC3,4-dimethoxy-S-methyl-2-pyridyl)­

methylsulfinylJ-1H-C1,4J-dioxinoC2,3-f]benzimidazole, 

6,7-dihydro-2-CC3,4-dimethoxy-2-pyridylimethylthioJ-1H­

C1,4J-dioxinoC2,3-f]benzimidazole. 6.7-dihydro-2-

20 CC4,5-dimethoxy-2-pyridyl)methylsulfinylJ-1H-C1,4J-

dioxinoC2,3-fJbenzimidazole, and the salts of these com­

pounds. 

Due to the tautomerism in the imidazole ring, 

5-substitution in the benzimidazole is identical to 

25 6-substitution. Accordingly, in the compounds in which 

R1 and R1' together, with inclusion of the oxygen atom 

to which R1 is b~nded, represent a substituted ethylene­

dioxy radical, the 6-position in the C1,4J-dioxinoC2,3-fJ­

benzimidazole part is identical to the 7-position. 

30 The invention furthermore relates to a process 

for the prepar"ation of the dialkoxypyridines of the genera1 

formula I wherein R1, R1', R2, R3, R4 and n have the 

abovementioned meanings, and their salts. 

The process is characterized in that. 

35 a) mercaptobenzimidazoles of the genera1 formu1a II are 

reacted with pico1ine derivatives III 
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C:j--sH 

(II) 

RJ 

(III), 

b) benzimidazoles of the genera1 formula IV are reacted 

with mercaptopicolines V 

RJ 

(IV) (VJ' 

or 
c) o-phenylenediamines of the general formula VI are reacted 

with formic acid derivatives VII 

RJ 

C"' y (R4 
N H2 HOOC-S-CHz ~ 

N 

(VI) (VII), 

10 and, if appropriate, the 2-benzimidazolyl 2-pyridylmethyl 

sulfides of the general formula VIII obtained according 

to a ) • b) or c) 

RJ , y 
( "j--s-cHz ~ 

N N 

(' 
R1-0 

!YIU), 

are then oxidized and/or converted into the salts, 
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or in that 

d) benzimidazoles of the genera1 formu1a IX are reacted 

with pyridine derivativex X 

H R3 
I 

C" y N >-~-CH,-H (R4 

R1-0 z' N 

(IX) (X), 

5 or 

e) sulfinyl derivatives of the general formu1a XI are 

reacted with 2-pico1ine derivatives XII 

R1X)' / ·cj\__J 
qS-Y 

N 
R1-0 

RJ 

y 
M'-CH2 " 

- N 

(XI) (XII), 

and, if appropriate, the products are then converted into 

10 the salts, Y, z, z• and z•• representing suitab1e 1eaving 

groups, M representing an alkali metal atom (Li,· Na or K), 

M' representing the equivalent of a metal atom and R1, 

R 1 ' , R 2, R 3 , R 4 a n d n ha vi n g t h e a b o v em en t i o n e d m ea n i n g s • 

The compounds II-XII can be employed in the above-

1 5 men t i one d r ea ct i on s a s s u ch o r, i f a pp r op r i a t e, i n th e 

form of their salts. 

Preparation processes a>, b) and c) lead to the 

sulfides according to the invention, and the oxidation 

of the compounds VIII and processes d) and e) give the 

20 sulfoxides according to the inventi-0n. 

The expert is familiar, on the basis of his 

expert knowledge, with what Leaving groups Y, z, Z' and 

Z ' ' a r e s u i ta b L e • A s u i ta b L e l ea v i n g g r o up Y i s , f o r 

exam p L e, a group w h i ch forms a r ea ct i v e s u l f i n i c a c i d 

25 derivative together with the sulfinyl group to which it 

is bonded. Examples which may be mentioned of suitable 
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leaving groups Y are alkoxy, dialkylamino and alkylmer­

capto groups. Examples which may be mentioned of suit­

a b l e l ea vi n g g r o ups Z, Z ' o r z ' ' a re ha log en a toms, i n 

particular chlorine atoms, or hydroxyl groups activated 

5 by esterification (for example with p-toluenesulfonic 

acid). The equivalent of a metal atom M' is, for 

example, an alkali metal atom (Li, Na or K>, or an 

alkaline earth metal atom (for example Mg>, which is 

substituted by a halogen atom (for example Br, .Grignard 

10 reagent>, or any other optional.Ly substituted metal atom 

which is known to react like th~ abovementioned metals 

in replacement reactions of organometallic compounds. 

The reaction of II with III is carried out in a 

manner which is known per se in suitable solvents, pre-

15 ferably polar protic or aprotic sol.vents (such as 

methanol, isopropanol, dimethyl sulfoxide, acetone, 

dimethylformamide or acetonitrile) with the addition of 

or exclusion of water. It is carried out, for example, 

in the presence of a proton acceptor. Suitable proton 

20 acceptors are alkali metal hydroxides, such as sodium 

hydroxide, alkali metal carbonates, such as potassium 

carbonate, or tertiary amines, such as pyridine, triethyl-

....__,. amine or ethyldiisopropylamine. Alterna.tively, the reac-

tion can also be carried out without a proton acceptor, 

25 in which case - depending on the nature of the starting 

compounds - the acid addition salts can first be separa­

ted off, if appropriate, in a particularly pure form. 

The reaction temperature can be between o 0 and 150°c, 

temperatures between 20° and 80°c being preferred in 

30 the presence of proton acceptors and temperatures between 

60° and 120°c - in particular the boiling point of 

the solvent used - being preferred without proton accep-

t o r s • Th e r ea c t i o n t i m es a r e b et w e en 0 • 5 a n d 2 4 h o u r s • 

Similar reaction conditions to those in the reac-

35 tion of II with III can be used in the reaction of IV 

with V, which is carried out in a manner which is known 

per se. 

Th e r ea ct i on of VI w i t h VI I i s p r e f er a b l y ca r r i e d 

.• 
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.out in polar, optionally water-containing solvents in the 

presence of a strong acid, for example hydrochloric acid, 

in particular at the boiling point of the solvent used. 

The oxidation of the sulfides VIII is carried out 

5 in a manner which is known per se under conditions such 

10 

as those familiar to the expert for the oxidation of 

sulfides to sulfoxides [in this context,. see, for example, 

J. _Drabowicz and M. Mikolajczyk, Organic preparations and 

procedures int. 14(1-2>, 45-89 (1982) or E. Block in 

s. Patai, The Chemistry of Functional Groups, Supplement 

E. Part 1, pages 539-608, John Wiley and Sons (Inter-

science Publication>, 1980J. Possible oxidizing •gents 

are all the reagents usually employed for the oxida.tion 

of sulfides to sulfoxides, for example hypohalites, and 

15 in particular peroxyacids, such as, for example, peroxy­

acetic acid, trifluoroperoxyacetic acid, 3,5-dinitroper­

oxybenzoic acid, peroxymaleic acid or, preferably, m­

chloroperoxybenzo-:i-c acid. 

The reaction temperature is between -7o 0 c and 

20 the boiling point of the solvent used (depending on the 

reactivity of the oxidizing agent and the so1vent 
0 0 

used, but preferab1y between -50 and +20 C. The 

\....) oxidation is advantageously carried out in inert sol­

vents, for example aromatic or chlorinated hydrocarbons, 

25 such as benzene, toluene, dichloromethane or chloro­

form, or in esters, such as ethyl acetate or isopropyl 

acetate, or in ethers, such as dioxane, with the addition 

of water or without water. 

The reaction of IX with Xis preferably carried 

30 out in inert solvents such as are also usually employed 

f o r t h e r ea ct i on of en o la t e i on s w i t h a l k y la t i n g a g en ts • 

Examples which may be mentioned are aromatic solvents, 

such a s be n z en e or toluene. Th e r ea ct i on t em p era tu re i s 

as a rule between o0 and 120°c (depending on the nature 

35 of the alkali metal atom Mand the leaving group z>, the 

boiling point of the solvent used being pref~rred. For 

example [if M represents Li (Lithium) and Z represents 

ClCchlorine) and the reaction is carried out in benzeneJ, 
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.. the boiling point of benzene cao 0 c> is preferred. 

The compounds XI are reacted with the compounds 

XII in'a ma.nner which is known per se, such as is familiar 

to the expert for the reaction of organometallic com-

5 pounds. 

Depending on the nature of the starting compounds, 

which can optionally also be employed in the form of 

their salts, and depending on the reaction conditions, 

the compounds according to the invention are initially 

10 obtained either as such or in the form of their salts. 

\.. .. ../ The salts are moreover obtained by dissolving the 

free compounds in a suitable solvent, for example in a 

chlorinated hydrocarbon, such as methylene chloride or 

chloroform, a low molecular weight aliphatic alcohol 

15 (ethanol or isopropanoL>, an ether Cdiisopropyl ether), 

a ketone (acetone) or water, which contains the desired 

acid or base, or to which the desired acid or base - if 

appropriate in the exactly calculated stoichiometric 

amount - is then added. 

20 The salts are obtained by filtration, reprecipi-

tation, precipitation or by evaporation of the solvent. 

The salts obtained can be converted into the free 

compounds by alkalization or acidification, for example 

with aqueous so~ium bicarbonate or with dilute hydro-

25 chloric acid, and th_ese can in turn be converted into the 

salts. In this manner, the compounds can be purified, 

or pharmacologically unacceptable salts can be converted 

into pharmacologically acceptable salts. 

The sulfoxides a~cording to the invention are 

30 optically active compounds. The invention therefore 

relates both to the enantio"mers and to their mixtures and 

racemates. The enantiomers can be separated in a manner 

which is known per se (for example by preparation and 

separation of corresponding diastereoisomeric compounds). 

35 However, the enantiomers can also be prepared by asym­

metric synthesis, for example by reaction of optically 

active pure compouryds XI or diastereoisomeric pure com­

pounds XI with compounds XII (in this context, see 
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,, K.K. Andersen, Tetrahedron Lett., 93 C1962)J. 

The compounds according to the invention are 

preferably synthesized by reaction of II with III and, if 
appropriate, subsequent oxidation of the sulfide VIII 

5 formed. 
The compounds of the genera1 formuia II are known in some 

cases (German Offenlegungsschrift 3,132,613), or they can 
be prepared analogously to known instructions. Compounds 

II are obtained, for example, by reacting compounds VI 
10 with carbon disulfide in the presence of alkali metal 

\...__,· hydroxides or with alkali metal a-ethyl dithiocarbonates. 

The compounds VI can be synthesized by the 

general preparation methods described in the following 

equation A: 

1 5 E g ua ti on A : 

I HN03 ) 

(A 1 ) (A2) 

I 
( CH3CO) 20 

}-NH2 ) I 
HN03 

}-NH CO CH a ) 

(A3) 

R1-0 

(A5) 

I }-NHCOCHa 

-N02 

R1-0 

(A4) 

Hydrolysis) RlX' ()1 }-NH2 

-N02 

R1-0 

(AS) 

H2 
) 

The starting compounds A1 - A3 can be prepared by 
20 known methods or by methods analogous to these Cfor 

example J.Org.Chem. 44, 2907-2910 (1979); J.Org.Chem. ll, 
1-11 C1964); German Offenlegungsschrift 2,029,556; German 

VI 
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Offenlegungsschrift 2,848,531; J.Fluorine Chem. 1,!, 281-

91 (1981>; and Synthesis 1980, 727-SJ, it also being pos­

sible for isomer mixtures ts be formed in the case of 

non-identical substituents R1' and R1-0-. 

The compounds IV, IX and XI can be prepared, for 

example, from the compounds II in a manner known to the 

expert. 

The compounds IX are obtained, for example, from 

the compounds II by methylation, oxidation and subsequent 

deprotonation - for example with alkali metal hydrides 

or alcoholates or customary organometallic compounds. 

The compounds X are prepared in accordance with the 

method of z. Talik, Roczniki Chem.~, 475 C1961). 

The compounds III can be prepared - depending on 

15 their substitution pattern - in various ways: 

1 • Compounds I I I w h er e R 2 a n d R 3 = 1 -3 C -a l k ox y a n d 

R4 = a hydrogen atom or 1-ic-a1ky1. ~ 

These compounds are prepared, for example, start-

20 ing from 3-hydroxy- or 3-hydroxy-5-alkyl-pyridines which 

are known or can be prepared by a known route, by benzyla­

ti~n of the hydroxyl group (for example with potassium 

\,._.;· hydroxide and benzyl chloride in dimethyl sulfoxide), N­

oxidation (for example with 30% strength hydrogen per-

25 oxide), nitration in the 4-position (for example with 

nitrating acid), replacement of the nitro group by the 

1-3C-alkoxy group (for example by reaction with alkali 

metal alkoxide), reductive debenzylation and simultaneous 

N-deoxygenation (for example with hydrogen over pallad-

30 ium-on-charcoal in an acid medium>, introduction of the 

hydroxymethyl group in the a-position relative to the 

pyridine nitrogen (for example by reaction with alkaline 

formalin solution), conversion of the 3-hydroxy group 

into a 1-3C-alkoxy group' (for example by alkylation with 

35 1-3C-alkyl iodide in a basic medium) and introduction of 

th e l ea vi n g g r o up Z 1 Cf o r e xa .mp l e by r ea ct i on w i t h 

thionyl chloride). In a preferred alternative, the com­

pounds are prepared starting from 3-hydroxy-2-alkyl- or 
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3-hydroxy-2,5-dialkyl-pyridines, which are known or can 
be prepared by a known route, by alkylation of the 

hydroxyl group (for example with potassium hydroxide and 
methyl iodide in dimethyl sulfoxide), N-oxidation (for 

5 example with 30% strength hydrogen.peroxide), nitration 

10 

in the 4-position (for example with nitric acid), replace­

ment ~f the nitro group by the 1-3C-alkoxy group (for 

example by reaction with alkali metal alkoxide), conver­

sion _into the 2-acetoxymethylpyridine (for example with 
hot acetic anhydride), hydrolysis (for example with 
dilute sodium hydroxide solution) to the hydroxymethyl 

group a n d i n t rod u ct i on of th e l ea vi n g g r o up Z • Cf or 

example by reaction with thionyl chloride). 

2. Compounds III where R3 and R4 = 1-3C-alkoxy and 
15 R2 = a hydrogen atom. 

These compounds are prepared, for example, start­
ing from known 5-hydroxy-2-methylpyridines by alkylation 
of the hydroxyl group (for example with 1-3C-alkyl iodide 
and potassium hydroxide in dimethyl sulfoxide), N-oxida-

20 tion (for example with 30% strength hydrogen peroxide), 
nitration in the 4-position (for example with nitrating 

acid), replacement of the nitro group by the 1-3C-alkoxy 
\.......; g r o u p C f o r e xa mp l e b"y r ea c t i o n w i t h a l k a l i m et a l a l k o x i d e) , 

conversion into the 2-acetoxymethylpyridine (for example 
25 with hot acetic anhydride), hydrolysis (for example with 

dilute sodium hydroxide solution) to the 2-hydroxymethyl 

group a n d i n t rod u ct i on of th e l ea vi n g g r o up Z • Cf o r 
example by reaction with thionyl chloride). 
3. Compounds III where R3 and R4 = 1-3C-alkoxy and R2 = 

30 1-3C-alkyl. 

These compounds are prepared, for example, start­

ing from 2-methyl-3-alkyl-4-alkoxypyridines which are 

known or can be prepared by a known route (see, for 
example, European Patent A-0,080,602>, by N-oxidation 

· 35 (for example with 30% strength hydrogen peroxide), con­
trolled acetoxylation and subsequent hydrolysis in the 
5-position (for example with acetic anhydride and subse­

quently sodium hydroxide solution>, alkylation of the 
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5-hydroxy group (for example with 1-3C-a1ky1 iodide and sodium 

hydroxide solution in dimethyl sulfoxide) 1 N-oxidation (for 

example with m-chloroperoxybenzoic acid), conversion into the 

2-acetoxymethylpyridine (for example with hot acetic anhydride), 

hydrolysis (for example with dilute sodium hydroxide solution) 

5 to the 2-hydroxymethyl group and introduction of the leaving 

group z• (for example by reaction with thiony1 chloride). 

10 

The specific reaction conditions (temperatures, reaction 

times, solvents and the like) in the synthesis routes outlined 

above for the preparation of the compounds III which are ne­

cessary are familiar to the expert on the basis of his expert 

knowledge. Precise preparation of individual representatives of 

the compounds III is described in the examples. Other represen­

tatives are prepared analogously. 

The compounds of the general formula III, wherein R3 repre-

15 sents a 1-3C-alkoxy radical, one of the radicals R2 and R4 repre­

sents a 1-3C-a1koxy radical and the other represents a 1-3C-a1ky1 

radical are new and are likewise the subject of the invention. 

20 

The compounds v. VII and XII are prepared, for example, 

starting from the compounds III by routes known to the expert. 

The following examples illustrate the invention in more 

detail without limiting it. The invention preferably relates 

to the compounds of the general formula I listed by name in 

the examples and salts of these compounds. In the examples, 

m.p. denotes melting point, decamp. represents decomposition 

25 and b.p. represents boiling point. 

Examples 

1. 2-[(4,5-Dimethoxy-2-pyridyl)methylthioJ-S-trifluoro­

methoxy-1H-benzimidazole 
1.57 g of 2-chloromethyl-4,S-dimethoxypyridinium 

30 chloride are added to a solution of 1.64 g of 2-mercapto-

5-trifluoromethoxy-1H-benzimidazole in 40 ml of ethanol 

and 20 ml of 1N sodium hydroxide solution, the mixture is 

stirred at 20°c for 2 hours and then at 40°c for a 

further hour, the ethanol is distilled off on a rotary 

35 evaporator .(1kPa/4_0°C) and the colorless precipitate 

which thereby separates out is filtered off over a suc­

tion filter, rinsed with 1N sodium hydroxide solution and 

water and dried. 2.15 g (79% of theory) of the title 
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compound of m.p. 92-93°c are obtained. 

5-~hlorodifluoromethoxy-2-CC4,5-dimethoxy-2-

pyridyl)methylthioJ-1H-benzimidazole, 5-difluoromethoxy-

2 - C C 4, 5-di m et h o x y -2 - p y r i d y L> m et h y l t h i o J -1 H -b en z i mi da z o l e . ( o i l ) , 

5 5,6-bisCdifluoromethoxy)-2-CC4,5-dimethoxy-2-pyridyl)-

1.0 

methylthioJ-1H-benzimidazole, 5-difluoromethoxy-6-meth­

oxy-2-CC4,5-dimethoiy-2~pyridyl)methylthioJ-1H-benzimi da­

zole Cm.p. 159-160°C) and 5-difluoromethoxy-6-fluoro-

2-[ (4,5-dimethoxy-2-pyridyl)methylthioJ-1H-benzimidazole 

are obtained analogously by reacting 5-chlorodifluoro-

methoxy-2-mercato-1H-benzimidazole, 5-difluoromethoxy-

2-mercapto-1H-benzimidazole, 5,6-bis(difluoromethoxy)-

2-mercapto-1H-benzimidazole, 5-difluoromethoxy-2-mer­

capto-6-methoxy-1H-benzimidazole and 5-difluorometh-

15 oxy-6-fluoro-2-mercapto-1H-benzimidazole with 2-chlo­

romethyl-4, 5-dimethoxypyridinium chloride. 

2. 2-CC4,5-Dimethoxy-2-pyridyl)methylsulfinylJ-5-tri­

fluoromethoxy-1H-benzimidazole 

5.5 ml of a 0.2M solution of m-chloroperoxyben-

20 zoic acid in methylene chloride are added dropwise to a 

solution of 0.36 g of ~-C4,5-dimethoxy-2-pyridyl)methyl­

thioJ-5-trifluoromethoxy-1H-benzimidazole in 10 ml of 

'\...... . ./· methylene chloride at -5o 0 c and the mixture is stirred 

at the stated temperature for a further 30 minutes. 

25 After addition of 0.3 ~l of triethylamine, the cold reac­

tion mixture is stirred into 10 ml of 5% strength sodium 

thiosulfate solution and 10 ml of 5% strength sodium 

carbonate solution, after phase separation three further 

extractions with 10 ml of methylene chloride are per-

30 formed, the combined organic phases are washed once with 

5 ml of 5% strength sodium thi·os_ulfate solution and dried, 

the drying agent (magnesium sulfate) is filtered off and 

the filtrate is concentrated. The residue is made to 

crystallize with diisopropyl ether and is then repre-

35 cipitated from methylene chloride/diisopropyl ether. 

0.27 g (72% of theory) of the title compound is obtained 

as a colorless solid of m.p. 159-610c Cdecomp.>. 

5-Chlorodifluoromethoxy-2-CC4,5-dimethoxy-2-



- 22 -..,. 
~ pyridyl)methylsulfinylJ-1H-benzimidazole, 5-difluoro­

methoxy-2-CC4,5-dimethoxy-~-pyridyl)methylsulfinylJ-1H­

oenzim~dazole. Em.p. 159°c (deco_mp. )], 5,6-bis(difluoromethoxy}-2-[(4,5-

dimet.hoxy-2-pyridyl }_methylsulfi.nyl ]-1H- benzi ~fdazol e ~ ~::d_i-: 

5 fluorometh~xy-6-methoxy-2-CC4,5-dimethoxy-2-pyridyl)-

methylsulfinylJ-1H-benzimidazole and 5-difluoromethoxy-

6-fluoro-2,2-CC4,S-dimethoxy-2-pyridyl)methylsulfinylJ-

1 H-b en z i mi da z o l e a re ob ta i n e d a na logo us l y by ox i da t i on 

of other sulfides of Example 1 with m-chloroperoxybenzoic 

10 acid. 

L 3. 2-C C4 ,5-D i met hoxy-2-pyri dy l) methyl th i oJ-S-<1, 1,2 ,2-

t et ra f luoro etho xy)-1 H-benzi mi da zol e 

1.40 g of the tit.le compound are obtained as a 

yellow oil by the procedure described in Example 1, by 

15 reacting 1.07 g of 2-mercapto-S-C1,1,2,2-tetrafluoro­

ethoxy)-1H-benzimidazole with 0.90 g of ~-chloromethyl-

4,5-dimethoxypyridinium chloride in 15 ml of ethanol with 

the addition of 17 ml of 0.5 N sodium hydroxide solution. 

Recrystallization from petroleum ether gives the product 

20 in the form of colorless crystals of m.p. 125-127°c. 

Yield: 1.20 g C72X of theory). 

4. 2-CC4,5-Dimethoxy-2-pyridyl)methylsulfinylJ-5-C1,1,2, 

\_.,, 2-t et ra f luoroethoxy)-1 H-benzi mi da zol e 

A solution of the product in methylene chloride 

25 is obtained by the procedure described in Example 2 by 

oxidation of 0.76 g of 2-CC4,5-dimethoxy-2-pyridyl)methyl­

thioJ-5-C1,1,2,2-tetrafluoroethoxy)-1H-benzimidazole with 

19 ml of a 0.1 M solution of m-chloroperoxybenzoic acid 

in 30 ml of methylene chloride at -40°c, after extraction. 

30 After drying the solution over magnesium sulfate, the 

drying agent is filtered off, the filtrate is concentra­

ted and the residue is crystallized from methylene chlor­

ide/diisopropyl ether. 0.64 g C82X of theory) of the 

title compound is obtained in the form of colorless 

35 crystals of m.p. 160-162°C Cdecomp.>. 

S. 2-CC4,5~Dimethoxy-2-pyridyl)methylthioJ-5-C2,2,2-tri­

fluoroethoxy)-1H-benzimidazole 

1.0 g. of 2-mercapto-5-C2,2,2-trifluoroethoxy)-1H-
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benzimidazole are· dissolved in ·15 ml of ethanol and 8.5 

ml of 1N sodium hydroxide solution, 0.90 g of 2-chloro­

methyl-4,5-dimethoxypyridinium chloride are added and the 

mixture is stirred for 20 hours. After addition of 30 ml 

5 of water, the mixture is extracted three ~imes with 30 ml 

of methylene chloride each time, the methylene chloride 

phase is washed once ~ith 5 ml of 0.1 N sodium hydroxide 

solution, the combined organic phases are dried over 

magnesium sulfate and, after the drying agent has been 

10 

15 

filtered off, the filtrate is completely concentrated. 

1.51 g C94% of theory) of the title compound are obtained 

as an amorphous solid residue of m.p. SS-57°c. 

6. 2-CC4,S-Dimethoxy-2-pyridyl)methylsulfinylJ-5-C2,2,2-

trifluoroethoxy)-1H-benzimidazole 

0.8 g of 2-CC4,S-dimethoxy-2-pyridyl)methylthioJ-

5-C2,2,2-tri fluoroethoxy)-1H-benzimi dazole is dissolved 

in 15 ml of dioxane and 2.5 ml of 1 N sodium hydroxide 

solution. A mix4ure of 3 ml of 8 pe~cent strength 

sodium hypochlorite solution and 3.5 ml of 1N sodium 

20 hydroxide solution are added dropwise in the course of 2 

hours, while cooling to o-s 0 c. After addition of 5 ml 

of 5% strength sodium thiosulfate solution, the mixture 

\...._,,: is concentrated to dryness, the residue is taken up in 

wa"te_r and the mixture is brought to pH 7 with phosphate 

25 buffer. The solid which has precipitated out is filtered 

off with suction, dried and recrystallized from ethyl 

acetate/diisopropyl ether. 0.45 g C55% of theory) of the 

title compound is obtained as colorless crystals of m.p. 

142-143°c Cdecomp.). 

30 7. 2-CC4,5-Dimethoxy-3-methyl-2-pyridyl)methylthioJ-5-

C1,1,2,2-tetrafluoroethoxy)-1H-benzimidazole 

1.46 g C83% of theory) of the tital compound of 

m.p. 127-128°c <colorless powder> are obtained by the 

procedure described in Example 1 by reaction of 1.07 g 

35 of 2-mercapto-5-C1,1,2,2-tetrafluoroethoxy)-1H-benz-

imi dazole with 0.96 g of 2-chloromethyl-4,5-dimethoxy-3-

methylpyridi nium chloride in 12 ml of ethanol, with the 

addition of 17 ml of 0.5 N sodium hydroxide solution. 
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2-CC4,5-Dimethoxy-3-methyl-2-pyridyl)methylsulfinylJ-

5-C1,1,2,2-tetrafluoroethoxy)-1H-benzimidazole 

0.8 g of a pale yellow oil is obtained by the 

procedure described in Example 2 by oxidation of 0.99 g 

5 of 2-CC4,5-dimethoxy-3-meth~l-2-pyridyl)methylthioJ-S­

C1,1,2,2-tetrafluoroethoxy)-1H-benzimi dazol e with 12 ml 

of a 0.2 M solution of m-chloroperoxybenzoic acid in 

methylene chloride at -4o 0 c for a reac.tion time of 1.5 

hours. Recrystallization twice from methylene chloride/ 

10 diisopropyl ether gives 0.30 g C34% of theory) of the 

'-.,..-- title compound in the. form of colorless crystals of m.p. 

125°c Cdecomp.>. 

\.._..,· 

9. 5-Difluoromethoxy-2-CC4,5-dimethoxy-3-methyl-2-pyrid­

yl)methylthioJ-1H-benzimidazole 

15 0.64 g (84% of theory) of the title compound of 

m.p. 100-102°c (colorless crystalline powder> is 

obtai~ed by the procedure described in Example 1 by reac­

tion of 0.38 g (2 mmol) of 5-difluoromethoxy-2-mercapto-

1H-benzimidazole with 0.48 g C2 mmol> of 2-chloromethyl-

20 4,5-dimethoxy-3-methylpyridinium chloride in 10 ml of 

ethanol, with the addition of 8.8 ml of 1N sodium 

hydroxide solution, after two hours at 50°c. 

25 

10. 2-CC3,4-Dimethoxy-2-pyridyl)methylthioJ-S-C1,1,2,2-

tetrafluoroethoxy)-1H-benzimidazole 

0.38 g C1.7 mmol> of 2-chloromethyl-3,4-dimeth­

oxy-pyridinium chloride is added to a solution of 0.46 g 

C1.7 mmol) of 2-mercapto-5-C1,1,2,2-tetrafluoroethoxy)-

1H-benzimidazole in 10 ml of ethanol, 10 ml of water and 

1.8 ml of 2N sodium hydroxide solution; after the mixture 

30 has been stirred at 20°c for one hour, a further 10 ml 

of water are added dropwise; the mixture is then stirred 

at 20°c for a further four hours. The solid which has 

precipitated out is filtered ofJ, washed with 0.01 N 

sodium hydroxide solution and then with water until . 
35 neutral and dried to constant weight. 0.63 g (90% of 

theory) of the title compound is obtained as a colorless 

crystalline powder of m.p. 98-102oc. 
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5-0ifluoromethoxy-2-((3,4-dimethoxy-2-pyridyl)methylthiol-tH-benzimidazole 
0 

(m.p. 104-108 C) and 5-difluoromethoxy-6-methoxy-2-[(J,4-dimethoxy-2-pyridyl)-

methylthiol-1H-benzimidazole (m.p. 137-t38°cl are obtained analogously by re­

acting 5-difluoromethoxy-2-mercapto-tH-banzimidazole and 5-difluoromethoxy-6-

methoxy-2-mercapto-1H-benzimidazole with 2-chloromethyl-3,4-dimethoxypyridinium 

chloride. 

5 11. 2-[(4.5-0imethoxy-J-methyl-2-pyridyllmethylthiol-5-trifluoro­

. _ methoxy-1 H-benzimidazole 

10 

1.40 g (70% of theory) of the title compound are obtained by the 

procedure described in Example t by reaction of 1.15 g of 2-mercapto-

5-trifluoromethoxy-1H-benzimidazole with 1.20 g of 2-chloromethyl-

4,5-dimethoxy-3-methylpyridinium chloride in 20 ml of isopropanol, 

with the addition of 20.5 ml of 0.5N sodium hydroxide solution. Re­

crystallization from diisopropyl ether/petroleum ether gives a product 
0 

of m.p. 94-97 C. 
2-[(4,5-Dimethoxy-J-methyl-2-pyridyl)methylthio]-5-(2,2,2-tri-

15 fluoroethoxy)-1H-benzimidazole, 5-chlorodifluoromethoxy-2-[(4,5-di­

methoxy-3-methyl-2-pyridyl)methylthiol-1H-benzimidazole, 5,6-bis(di­

fluoromethoxy)-2-( (4, 5-dimethoxy-3-methyl-2-pyridy1Jmethylthio]-1H­

benz!midazole, 5-difluoromethoxy-6-methoxy-2-[(4,5-dimethoxy-J­

methyl-2-pyridyl)methylthio]-1H-benzimidazole and S-difluoromethoxy-

20 6-fluoro-2-[(4,5-dimethoxy-3-methyl-2-pyridyl)methylthiol-tH-benzimi-

dazole are obtained analogously by reacting 2-mercapto-5-(2,2,2-tri­

fluoroethoxyJ-tH-benzimidazole, 5-chlorodifluoromethoxy-2-mercapto-

1H-benzimidazole, 5,6-bis(difluoromethoxy)-2-mercapto-tH-benzimida­

zole, 5-difluoromethoxy-2-mercapto-6-methoxy-tH-benzimidazole and 5-

25 difluoromethoxy-6-fluoro-2-mercapto-1H-benzimidazole with 2-chloro­

methyl-4, 5-dimethoxy-J-methyl-pyridinium chloride. 

12. 2-CC4,5-Dimethoxy-3-methyl-2-pyridyl)methylsulfinyLJ-

5-trifluoromethoxy-1H-benzimidazole 
0.19 g C76X of theory) of the title compound is 

30 obtained as a colorless powder by the procedure described 

in Example 2 by oxidation of 0.24 g of 2-CC4,5-dimethoxy-
3-methyl-2-pyridyl)methylthioJ-5-trifluoromethoxy-1H­

benzimidazole with 3.3 ml of a 0.2 M solution of m­

chloroperoxybenzoi c acid in methylene chloride at -so 0 c 
35 and reprecipitation from methylene chloride/diisopropyl 

ether; 1sa-159oc decamp. 

2-CC4,5-Dimethoxy-3-methyl~2-pyridyl)methyl­

sulfi nylJ-5-C2,2,2-trifluoroethoxy)-1H-benzimidazole, 5-
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chlorodif luoromethoxy-2-CC4,S-dimethoxy-3-methyl-2-

pyri dyl)methylsulfi nyll-1H-benzi midazole, S-difluoro­

methoxy-2-CC4,5-dimethoxy-3-methyl-2-pyridyl)methyl­

sulfinylJ-1H-benzimidazole Cm.p. 133-135°C (decomp.)], 5,6-bis(di-

5 fluoromethoxy)-2-[(4,5-dimethoxy-3-methyl-2-pyridyl)methylsulfinyll-

10 

1H-benzimidazole, 5-difluoromethoxy-6-methoxy-2-[(4,5-dimethoxy-3-

methyl-2~pyridyl)methylsulfinyl]-1H-benzimidazole, 5-difluoromethoxy-

6-fluoro-2-[ ( 4, 5-dimethoxy-3-methyl-2-pyridyl)rnethylsulfinyl]-1H­

benzimidazole, 2-[(3,4-dimethoxy-2-pyridyl)methylsulfinyll-5-

(1,1,2,2-tetrafluoroethoxy)-1H-benzimidazole Cm.p. 111-11s 0 c (de-

comp.)] and 5-difluoromethoxy-2-[(3,4-dimethoxy-2-pyridyl)methyl­

sulfinyl]-1H-benzimidazole Cm.p. 136° (decamp.)] are obtained analo­

gously by oxidation of the sulfides of the above Examples 9 to 11 

with m-chloroperoxybenzoic acid. 

15 13. 2,2-Difluoro-6-CC4,S-dimethoxy-3-methyl-2-pyridyl)­

methylthioJ-SH-C1,3J-dioxoloC4,5-fJbenzimidazole 

0.96 g of 2-chloromethyl-4,S-dimethoxy-3-methyl­

pyri dinium chloride are added t~ a solution of 0.92~g of 

2,2-difluoro-SH-C1,3J-dioxoloC4,S-fJbenzimidazole-6-thiol 

20 .in 10 ml of ethanol and 10 ml of 1N sodium hydroxide 

solution. The yellow reaction mixture is stirred at 

20°c for 1 hour, a further 10 ml of water a re added, 

\....._,' whereupon a colorless solid precipitates out, the mixture 

is stirred for a further 5 hours and filtered and the 

25 residue is rinsed with 1N sodium hydroxide solution and 

water and dried to constant weight. The amorphous powder 

is recrystallized from methylene chloride/diisopropyl 

ether. 1.5 g C93X of theory) of the title compound are 

obtained in the form of colorless crystals of m.p. 160-

30 61°c. 

6,6,7-Trifluoro-6,7-dihydro-2-CC4,S-dimethoxy-3-

methyl-2-pyridyl)methylthioJ-1H-C1,4J-dioxinoC2,3-fJbenz­

imidazole, 6-chloro-6,7,7-trifluoro-6,7-dihydro-2-CC4,S­

dimethoxy-3-methyl-2-pyridyl)methylthioJ-1H-C1,4J-diox-

35 inoC2,3-fJbenzimidazole and 6,7-dihydro-2-CC4,5-dimethoxy-

3-methyl-2-pyridyl)methylthioJ-1H-C1,4J-dioxinoC2,3-fJ-

b en z i m i da z o l e a r e ob ta i n e d a na l o go u s l y by r ea c t i n g 6 , 6, 7-

t r if l u or o-6, 7 -di h yd r o-1 H - C 1, 4 J -dioxin o C 2, 3-f J be n z i mi da z o le-. 
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2-thiol, 6-~hloro-6,7,7-trifluoro-6,7-dihydro-1H-C1,4J­

dioxinoC2,3-f]benzfmidazole-2-thiol or 6,7-dihydro~ 

1H-C1,4J-dioxinoC2,3-fJbenzimidazole-2-thiol with 2-

chloromethyl-4,5-dimethoxy-3-methylpyridinium chloride. 

5 14. 2,2-Difluoro-6-CC4,S-dimethoxy-3-methyl-2-pyridyl)­

methylsulfinylJ-SH-[1,3J-diox~loC4,S-fJbenzimidazole 

21 ml of a 0.1N solution of m-chloroperoxybenzoic 

acid in methylene chloride are added dropwise to a sus­

pension,. cooled to -40°c, of 0.80 !iJ cri 2,2-difluoro-

\.._,,· 10 6 [ C4, 5-d i.met hoxy-3~m et hy l-2-py ri dy l) methyl th i o] -SH-C1 ,3J­

di o xo lo C4, S-fJ b enz i mi da zo le in 10 ml of methylene chlor-

ide in the course of 10 minutes. The mixture is stirred 

for a further 20 minutes, during which the temperature 

is allowed to rise to -20°c, and 0.5 ml of triethylamine 

1 5 a r e a d d e d a n d t h e r ea ct- i o n ·mi x t u r e i s p o u r e d i n t o 40 m l 

of i n ea ch ca s e 5 % strength sod i um th i o s u l fa t e sol u ti on 

and 5% strength sodium carbonate solution. After phase 

separation, the aqueous phase is extracted twice more 

with 20 ml of methylene chloride each time; the combined 

20 organic phases are washed with a mixture of in each case 

5 ml of sodium thiosulfate solution and sodium carbonate 

solution, dried and ~oncentrated. The residue is re-

'--' crystallized from methylene chloride/diisopropyl ether. 

0.62 g (75% of theory) of the title compound is obtained; 

25 decomp. 189-9o 0 c. 
6,6,7-Trifluoro-6,7-dihydro-2-CC4,S-dimethoxy-3-

methyl-2-pyridyl)methylsulfinylJ-1H-C1,4J-dioxino[2,3-fJ­

benzimidazole, 6-chloro-6,7,7-trifluoro-6,7-dihydro-2-

CC4,S-dimethoxy-3-methyl-2-pyridyl)methylsulfinylJ-1H-

30 C1,4J-dioxinoC2,3-fJbenzimidazole and 6,7-dihydro-2-

CC4,S-dimethoxy-3-methyl-2-pyridyl)methylsulfinylJ-1H­

C1,4J-dioxinoC2,3-fJbenzimidazole are obtai.ned analogously 

by oxidation of the other sulfides mentioned under 

Example 13 with m-chloroperoxybenzoic acid. 
35 15. 6-CC4,S-Dimethoxy-2-pyridyl)methylthioJ-5H-[1,3J­

dioxolo[4,5-f]benzimidazole 

A brownish solid is obtained by the procedure 

described in Example 13 by reaction of 0.85 g of SH-
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~ C1,3J-dioxoloC4,5-f]-benzimidazole-6-thiol with 0.98 g of 

2-chloromethyl-4,S-dimethoxypyridinium chloride in 10 ml 

of ethanol and 10 ml of water, with the addition of 

8.5 ml of 1N sodium hydroxide solution, after a reaction 

S time of 20 hours and after concentration by removing the 

solvent in vacuo, to a volume of 10 ml. The crude pro­

duct is dissolved in 30 ml of methylene chloride, the 

sol u ti on i s c la r i f i e d w i th active ea rt h (for e xa mp l e 

Tonsi® and concentrated, the residue is crystallized 

10 by addition of diisopropyl ether and the now pale yellow 

solid is boiled up in 5 ml of methanol. 0.90 g C60% of 

theory) of the title compound is obtained as a colorless 

solid of m.p. 198-200°c. 

16. 6-[!4.5-Dimethoxy-2-cyridyl)methylsulfinylJ-5H-C1.3l-dioxolo-

15 [4.5-flbenzimidazole 

0.27 g of the title compound in the form of colorless crystals 

of m.p. 199°c (decomp.) is obtained by the procedure described in 

Example 14 by oxidation of~0,7 g of 6-[4,5-dimethoxy-2-pyridyl)­

methylthio]-5H-[1,3]-dioxolo[4,5-f]benzimidazole with 23 ml of a 0.1 

20 M solution of m-chloroperoxybenzoic acid, after recrystallization 

from diethyl ether. 

17. 2.2-Difluoro-6-[(3.4-dimethoxy-2-pyridyl)methylthiol-5H-C1.3l­

dioxolo[4.5-f]benzimidazole 

1.05 g 1s2i of theory) of the title compound are obtained as a 

25 finely crystalline, colorless powder of m.p. 185-187oc by the proce­

dure described in Example 13 by reaction of 0,69 g (3 mmol) of 2,2-

difluoro-5H-[1,3]-dioxolo[4,5-flbenzimidazole-6-thiol with 0,67 g (3 

mmol) of 2-chloromethyl-3,4-dimethoxypyridinium chloride in a mixture 

of 10 ml of ethanol and 10 ml of water, with the addition of 3.3 ml 

30 of 2N sodium hydroxide solution, after a reaction time of 10 hours. 

6-[(3,4-0imethoxy-2-pyridyl)methylthio]-5H-[1,3]-dioxolo[4,5-f]benz­

imidazole (m.p. 155-157°C) is obtained analogously by reacting 5H­

(1,3]-dioxolo(4,5-f]benzimidazole-6-thiol with 2-chloromethyl-3,4-

dimethoxypyridinium chloride. 

35 18. 6-C!4.5-Dimethoxy-3-methyl-2-pyridyl)methylthiol-5H-C1.3J­

dioxolo[4.5-flbenzimidazole 

0.78 g (4 mmol) of 5H-(1,3]-dioxolo[4,5-f]benzimidazole-6-thiol 

is heated at the boiling point under reflux with 0.95 g (4 mmol) of 
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2-chloromethyl-4,5-dimethoxy-3-methyl-pyridinium chloride in 30 ml of 

isopropanol for 15 hours. -The solid which has precipitated out is 

filtered off and extracted by stirring with isopropanol, 

the mixture is filtered again and the residue is dried 

5 to constant weight. 1.0 g (59% of theory) of the di­

hydrochloride of the title compound is obtained as a 

colorless solid of m.p. 206°c (decomp.). 

10 

19. 2,2-Difluoro-6-CC4,5-dimethoxy-2-pyridyl)methylthioJ-

5H-C1,3J-dioxoloC4,5-fJbenzimidazole 

6.3 ml of 1N sodium hydroxide solution are added 

dropwise to a solution, warmed to so 0 c, of 0.69 g of 

2,2-difluoro-5H-C1,3J-dioxoloC4,5-fJbenzimidazole-6-thiol 

and 0.67 g of 2-chloromethyl-4,5-dimethoxypyridinium 

chloride in 9 ml of ethanol and 4 ml of water in the 

15 course of one minute. On cooling the clear reaction mix­

ture to 20°c a colorless precipitate separates out after 

a short time. The mixture is stirred at 20°c for a 

further 5 hours and the precipitate is filtered -off with 

suction over a suction filter, rinsed with 1N sodium 

20 hydroxide solution and water and dried to constant weight. 

The beige solid is dissolved in 10 ml of methylene chlor­

ide, insoluble constituents are filtered off, the filtrate 

V is concentrated and the residue is made to crystallize by 

addition of diisopropyl ether and after cooling. 1.02 g 

25 (90% of theory) of the title compound of m.p. 189-91°C are 

obtained. 

6,6,7-Trifluoro-6,7-dihydro-2-CC4,S-dimethoxy-2-
pyridyl)methylthioJ-1H-C1,4J-dioxinoC2,3-fJbenzimidazole, 

6-chloro-6,7,7-trifluoro-6,7-dihydro-2-CC4,S-dimethoxy-2-

30 pyridyl)methylthioJ-1H-C1,4J-dioxinoC2,3-fJbenzimidazole 

and 6,7-dihydro-2-CC4,5-dimethoxy-2-pyridyl)methylthioJ-

1H-C1,4J-dioxinoC2,3-fJbenzimidazole are obtained analo­

gously by reacting 6,6,7-trifluoro-6,7-dihydro-1H-C1,4J­

dioxinoC2,3-fJbenzimidazole-~-thiol, 6-chloro-6,7,7-tri-

35 fluoro-6,7-dihydro-1H-C1,4J-dioxinoC2,3-fJbenzimidazole-
2-thiol or 6,7-dihydro-1H-C1,4J-dioxinoC2,3-fJbenzimida­

zole-2-thiol with 2-chloromethyl-4,S-dimethoxy-pyridinium 

chloride. 
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~ 20. 2,2-Difluoro-6-CC4,S-dimethoxy-2-pyridyl)methyl-
sulfinylJ-5H-C1,3J-dioxoloC4,5-flbenzimidazole 

0.76 g of 2,2-difluoro-6-CC4,S-dimethoxy-2-pyrid­
yL>methylthioJ-5H-C1,3J-dioxoloC4,5-flbenzimidazole are 

S dissolved in 10 ml of dioxane and 2 ml of 1N sodium 
hydroxide solution. An equimolar amount of a titrated 
aqueous sodium hypochlorite solution, to which 1 mole per 
liter of sodium hydroxide solution has been added, is 
first added dropwise, while cooling with ice, and after 

10 one hour a further equivalent and after 3 hours half the 
equimolar amount of sodium hypochlorite are added, to 
a ch i eve comp l et e r ea ct i on • A ft er a r ea ct i on t i me of 4 
hours, S ml of SX strength sodium thiosulfate solution 
and another 25 ml of dioxane are added and the upper 

15 dioxane phase is separated pff, washed once with 5 ml of 
sodium thiosulfate solution and concentrated on a rotary 
evaporator. The oily residue is dissolved in 20 ml of 

.,_. water and 10 ml of ethyl acetate and the solution is 

........ _./ 

brought to pH 7 with about 100 ml of a buffer solution 
20 of pH 6.8. The solid which has precipitated out is 

filtered off with suction over a suction filter, washed 
with water, extracted by stirring at o0 c with acetone 
and dried. 0.7 g C87X of theory> of the title compound 
is obtained in the form of colorless crystals; decamp. at 

25 211~213°c. 

2,2-Difluoro-6-CC3,4-dimethoxy-2-pyridyl)methyl­
sulfinylJ-SH-C1,3J-dioxolo C4,S-fJ-benzimidazole Cm.p. 
177-17a0 c Cdecomp.>J, 6-CC4,S-dimethoxy-3-methyl-2-
pyri dyl)methylsulfi nylJ-SH-C1,3J-di oxolo C4,5-fJ-benz-

30 imidazole, 6,6,7-trifluoro-6,7-dihydro-2-CC4,5-dimethoxy-
2-pyridyl)methylsulfinylJ-1H-C1,4J-dioxinoC2,3-fJbanz­
imidazole, 6-((3,4-dimethoxy-2-pyridyl)methylsulfinylJ-5H-[1,3]­

dioxolo[4,5-fJbenzimidazole [m.p. 170-17t 0 c (decomp.)J, 6-chloro-

6,7,7-trifluoro-6,7-dihydro-2-[(4,5-dimethoxy-2-pyridyl)methylsul-

35 finyll-1H-[1,4]-dioxino[2,3-f]benzimidazole and 6,7-dihydro-2-[(4,5-

dimethoxy-2-pyridyl)methylsulfinyll-1H-C1,4]-dioxino[2,3-f]benzimida­

zole are obtained analogously by oxidation of the other sulfides men­

tioned in Examples 17 to 19 with sodium hypochlorite solution. 
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• 21. 2-Mercapto-5-C1,1,2,2-tetrafluoroethoxy)-1H-benz-

\.._,,· 

'-.. .. :: .... _._ 

i mi da zo le 

a) 55 g o~,1-nitro-4-(1,1,2,2-tetrafluoroethoxy)-

benzene· are hydrogenated in 300 ml of ethanol over 0.5 g 

5 of 10% strength palladium-on-charcoal in a circulatory 

hydrogenat;ion apparatus under atmospheric pressure at 20-

450c for 1 hour, the catalyst is filtered off and the 

solution is concentrated in vacuo at 40°C. The 4-

C1,1,2,2-tetrafluoroethoxy)ani line is diluted with 100 ml 

10 of glacial acetic acid, 23 ml of acetic anhydride are 

added dropwise at room temperature, 2 ml of water are 

added after 30 minutes, the solution is concentrated at 

50°c in vacuo after a short time and 500 ml of ice­

water are added. 56 g (97%) of N-C4-C1,1,2,2~tetra-

15 fluoroethoxy)phenylJ-acetamide of m.p. 121-122°c are 

obtained. 

b) 55 g of the above compound are dissolved in 380 

ml of dichloromethanEt,. 55 ml of 100% stre~gth.nitric 

acid are added dropwise at room temperature in the course 

20 of 10 minutes and the mixture is stirred for a further 6 

hours. The organic solution is then washed with aqueous 

sodium carbonate solution and water, dried with magnesium 

sulfate and concentrated. 65 g (100%) of N-C2-nitro-4-

C1,1,2,2-tetrafluoroethoxy)phenylJ-acetamide of m.p. 80-

25 a1°c (from cyclohexane) are obtained. 

c) 63 g of the above compound are dissolved in 450 

ml of methanol, 106 ml of 6 M sodium hydroxide solution 

a re added dropwi se at room temperature, the mixture is 

cooled in an ice-bath and 53 g (98%) of 2-nitro-4-C1,1,2, 

30 2-tetrafluoroethoxy)-aniline Cm.p. 85-86°c> are precipi­

tated by dropwise addition of 900 ml of water. 

d ) 3 3 g o f t h e a b o v e c om p o u n d a r e h y d r o g e na t e d i n 

about 600 ml of isopropanol over 1 g of 10% strength 

palladium-011-charcoal in a circulatory hydrogenation 

35 apparatus under normal pressure at room temperature. The 

catalyst is filtered off with suction and 34 g (89%) of 

4-C1,1,2,2-tetrafluoroethoxy)-1,2-phenylenediamine di­

hydrochloride of m.p. 275-276°C (decomposition) are 
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~ precipitated with 4 M hydrogen chloride in ether. 

e) 330 ml of ethanol, 60 ml of water, 8.9 g qf 

sodium hydroxide and 23 g of potassium 0-ethyldithio-

ca rbonate Crec~ystallized from isopropanol> are added to 

5 3 3 g of th e a b o v e compound a n d th e mi x tu re i s h ea t e d a t 

the boiling point under reflux for 15 hours. 1.2 l of 

ice-water are added, the pH is brought to 13.-14 with 

sodium hydroxide solution and the mixture is clarified 

with active charcoal and precipitated with dilute hydro-

10 chloric acid to pH 3.5. 27 g C91%) of the title com-

\._..,· pound of m.p. 316-319°c Cfrom.isopropanol> are obtained. 

22. 2-Mercapto-5-trifluoromethoxy-1H-benzimidazole 

The title compound of m.p. 305-307°c Cdecomposi­

t i o n, f r om t o l u en e) i s ob ta i n e d i n 7 5 % y i e l d a na l o go u s l y 

15 to Example 21e> by reaction of 4-trifluoromethoxy-1,2-

phenylenediamine dihydrochloride (compare C.A. 55, 23408d, 

1961) with potassium 0-ethyldithiocarbonate and sodium 

hydroxide solution in ethanol. 

20 

23. 2-Mercapto-5-C2,2,2-trifluoroethoxy)-1H-benzimidazole 

a> 50 g of 1-C2,2,2-trifluoroethoxy>-4-nitrobenzene 

(Synthesis 1980, page 727) are hydrogenated and acetylated 

analogously to Example 21a). 50 g (95%) of N-C4-C2,2,2-

trifluo~oethoxy)phenylJacetamide ~m.p. 140-141°c> are 

obtained. 

25 b) 42 g of the above compound are stirred with 9.7 ml ~ 

of 100% strength nitric acid in 290 ml of glacial acetic 

acid at room temperature for 18 hours and the mixture is 

precipitated with water. 47 g (94%) of N-C2-nitro-4-

C2,2,2-tri fluoroethoxy)phenylJ-acetami de <m.p. 117-118°c> 

30 are obtained. 

c > 4 7 g of th e a b o v e comp o u n d a r e hydro l y z e d a na lo­

g o us l y to Example 21c to give 38.7 g (97%) of 2-nitro-4-

(2,2,2-trifluoroethoxy)-ani line Cm.p. 84-85°C>. 

d ) 3 7 g of th e a b o v e compound a r e hydro g e na t e d 

35 analogously to Example 21d) to give 41 g (94%) of 4-

C2,2,2-trifluoroethoxy)-1,2-phenylenediamine dihydro­

chloride of m.p. 230-2330c (decomposition). 

e) 30 g (94%) of the title compound Cm.p. 288-290°C> 



.. 
.-

-··-

- 33 -

are obtained analogously to Example 21e) from 36 g of the 

above compound. 

24. 5-Chlorodifluoromethoxy-2-me~capto-1H-benzimidazole 

a) 10.0 g of N-C4-Cchlorodifluoromethoxy)phenylJ-

5 acetamide Cm.p. 101-103°c, from 4-chlorodifluorometh­

oxyani line and acetic anhydride) and 12.3 ml of 100% 

strength nitric acid are stirred in 80 ml of dichloro­

methane at 20°c tor 4 hours. The mixture is neutra­

lized with aqueous potassium bicarbonate solution and the 

; 10 organic layer is concentrated to give 11.4 g (96%) of N-......_,. 
(4-chlorodifluoromethoxy-2-nitrophenyl)-acetamide (m.p. 

89-91°c>. 

b) 8.6 ml of a 30% strength solution of sodium 

methylate in methanol are added dropwise to 10.5 g of the 

15 above compound in 200 ml of methanol at s0 c, the mixtur~ 

is stirred for 2 hours, without cooling, ice-water is 

added and the pH is brought to 8 to give 8.7 g (97%) of 

4-chlorodi~luoromethoxy-2-nitroaniline Cm.p. 40-42°c>. 

c> 8.5 g of the above compound are hydrogenated over 

20 0.8 g of 10% strength palladium-on-charcoal under normal 

pressure in 200 ml of methanol, concentrated hydrochloric 

acid is added, the mixture is filtered, the filtrate is 

~- concentrated and the residue is stirred with diisopropyl 

ether. 8.5 g (97%) of 4-chlorodifluoromethoxy-1,2-

25 phenylenediamine dihydrochloride are obtained. 

d) 6.3 g (72%) of the title compound of m.p. 268-

2700c (decomposition) are obtained from 8.5 g of the 

a b o v e compound a na logo us l y to E xa mp l e 21 e) • 

25. 5-Difluoromethoxy-2-mercapto-1H-benzimidazole 

30 a) 11.8 g of N-C4-difluoromethoxyphenyl)-acetamide 

CL.M. Jagupol'skii et al., J.General Chemistry (USSR) 39, 

190 C1969)J are stirred in 200 ml of dichloromethane 

with 12.1 ml of 100% strength nitric acid at room 

temperature for 1.5 hours. 13.3 g (92%) of N-CC4-di-

35 fluoromethoxy-2-nitro)phenylJ-acetamide Cm.p. 71-730C) 

are obtained analogously to Example 21b). 

b) 4-Difluoromethoxy-2-nitroaniline Cm.p. 68-70°c> 

is obtained therefrom in 96% yield analogously to 

.·-:=--· - -
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Ex~mple 24b. 

c> 4-Difluoromethoxy-1,2-phenylenedia_mine dihydro­

chloride is obtained therefrom in 94% yield analogously 

to Example 2 4c. 

5 d) The title compound of m.p. 2so-2s2°c (from iso-

propanol> is obtained in 78% yield analogously to Example 

21e: 
26. 5,6-BisCdifluoromethoxy)-2-mercapto-1H-benzimidazole 

a) 275 g of chlorodifluoromethane are passed into a 

10 solution of 100 g of pyrocatechol, 220 g of sodium 

.....__,. hydroxide and 60 g of sodium dithionite in 500 ml of 

water and 400 ml of dioxane at SO-S5°c analogously to 

L.N. Sedov~ et al., Zh. Org. Khim.§_, 568 (1970). After 

distillation at 61-62°c11.o-1.1 kPa, a mixture of 1,2-

15 bisCdifluoromethoxy)benzene and 2-difluoromethoxyphenol 

is obtained, the products being separated by chromato­

graphy on silica gel by means of cyc.lohexane/ethyl ace­

tate C4:1>. 

b) A solution of 15 g of 1,2-bis(difluoromethoxy)-

20 benzene and 15 ml of 100% pure nitric acid in 150 ml of 

dichloromethane is stirred at room t._emperature for 7 

hours. The mixture is neutralized with potassium bi­

carbonate solution and the organic layer is separated off 

and chromatographed on silica gel by means of cyclohexane/ 

25 ethyl acet~te (4:1). 1,2-BisCdifluoromethoxy)-4-nitro­

benzene is obtained. This is hydrogenated and ace-tylated 

analogously to Example 21a to give N-C3,4-bis(difluoro­

methoxy)phenylJacetamide Cm.p. 81-83°c>. Analogously to 

Example 21, furthermore, N-C4,S-bisCdifluoromethoxy)-2-

30 nitrophenylJacetamide Cm.p. 65-67°c>, N-C4,S-bisCdi­

fluoromethoxy)-2-nitroJani line Cm.p. 107-109°c>, 4,5-bis­

Cdifluoromethoxy)-1,2-phenylenediamine dihydrochloride 

and the -title compound of m.p. 285-287°c Cdecomp~sition; 

fr9m isopropanol) are obtained. 

35 27. 5-Difluoromethoxy-2-mercapto-6-methoxy-1H-benzimida­

zole 

·a ) . Abo u t 5 8 g o f c h l o r o di f l u o r om et ha n e a r e pa s_ s e d 

i n to a sol u t i on of 5 5 • 5 g of g ua i a co L a n d 13 0 g of sod i um 
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hydroxide in 300 ml of water and 300 ml of dioxane at 

60 ° C • Th e mi x tu re 1 s f i l t ere d a t 10° C a n d th e or ga n i c 

layer is separated off, dried with anhydrous potassium 

carbonate and distilled. 56 ~ (73%) of 1-difluoromethoxy-

5 2-methoxybenzene of boiling point 75-76°C/0.9 kPa are 

obtained. 

b) A solution of 33.8 ml of 100% strength nitric 

a c i d i n 90 m l 0 f di ch l 0 r 0 met ha n e i s a d de d d r 0 p w i s e t 0 

a solution of 47 g of the above compound in 230 ml of 

10 dichloromethane at o-s 0 c, 250 ml of ice-water are 

added after 30 minutes and the mixture is neutralized· 

with potassium bicarbonate. The dried organic phase is 

concentrated in vacuo and the residue is recrystallized 

from cyclohexane. 53 g (90%> of 1-difluoromethoxy-2-

15 methoxy-5-nitrobenzene Cm.p. 48-49°C> are obtained. This 

is hydrogenated and acetylated analogously to Example 21a. 

N-(3-Difluoromethoxy-4-methoxyphenyl)acetamide Cm.p. 129-

1300c> is obtained in 90% yield. 

c) 46 g of the above compound are nitrated with 33 ml 

20 of 100% strength nitric acid in dichloromethane analo­

gously to the above instructions. N-CS-Difluoromethoxy-

4-methoxy-2-nitrophenyl)acetamide Cm.p. 116-117°c> is 

'-.. .. ./ obtained in 99% yield. 

d) 54 g of the above compound are stirred in 810 ml 

25 of methanol with 44.8 ml of 30% strength methanolic sodium 

methylate solution at room temperature for 1 hour. The 

mixture is concentrated in vacuo and ice-water and 

glacial acetic acid are added to pH 8 to give 5-di­

fluoromethoxy-4-methoxy-2-nitroani line Cm.p. 144-145°c> 

30 in 99% yield. 

e> 25 g of the above compound are hydrogenated in 

300 ml of methanol over 1.25 g of 10% strength palladium­

o n- ch a r c oa l i n a c co r da n c e w i th Ex a mp l e 21 d • 2 6 g C 8 8 % ) 

of 3-difluoromethoxy-4-methoxy-1,2-phenylenediamine di-

35 hydrochloride of m.p. 218-220°c (decomposition) are 

obtained. 

f) 25 g of the above compound are reacted with 19 g 

of potassium 0-ethyldithiocarbonate in accordance with 
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Example 21e. 20 g C89%) of the title compound ~f m.p. 
280-282°c (decomposition; from isopropanol) are obtained. 
28. 5-Difluoromethoxy-6-fluoro-2-mercapto-1H-benzimidazole 
a) 1-Difluoromethoxy-2-fluorobenzene Cb.p. 76°C/10 

5 kPa; n~ = 1.4340) is obtained analogously to Example 
27a from 2-fluorophenol and chlorodifluoromethane. 
b) 38.4 ml of 100% strength nitric acid are added 
dropwise to 30 g of the above compound in 300 ml of 
dichloromethane at -10°c and the· mixture is stirred 

10 at -10°c for 1 hour and at o0 c for 2.5 hours. Ice-water 
\..__,,· is added and the mixture is rendered neutral and chroma-

tographed over silica gel w.ith ethyl acetate/cyclohexane 
C4:1>. 34 g of an oil are obtained, which contains about 
90% of 1-difluoromethoxy-2-fluoro-4-nitrobenzene and 10% 

15 of 1-difluoromethoxy-2-fluoro-5-nitrobenzene CNMR spec­
trum>. 

c> 30 g of the above mixture are hydrogenated and 
acetylat-ed analogously to Ex~mple 21a. Recrystallization 
from toluene gives 21 g C65%) of N-C4-difluoromethoxy-3-

20 fluorophenyl)acetamide of m.p. 112-113°c. 
d) 22.5 ml of 100% strength nitric acid are added 
dropwise to 20 g of the above compound in 200 ml of 
dichloromethane at 20°c in the course of 30 minutes 
and the mixture is subsequently stirred at room tempera-

25 ture for 15 hours. N-C4-difluoromethoxy-5-fluoro-2-nitro­
phenyl)acetamide of m.p. 72-74°c (from cyclohexane) is 
obtained in 89% yield analogously to Example 27c. Stirring 
with 1 M hydrochloric acid in methanol at 60°c for 
several hours gives 4-difluoromethoxy-5-fluoro-2-nitro-

30 aniline of m.p. 95-97.5°c in 95% yield and, analogously 
to Example 27~), 4-difluoromethoxy-5-fluoro-1,2-phenylene­
diamine dihydrochloride in 85% yield. Decomposition from 
210°c. 

e) 1 5 g of t h e a b o v e compound a r e r ea ct e d w i t h 11 • 8 g 
35 of potassium 0-ethyldithiocarbonate in accordance with 

Example 21e. 11.1 g C84%> of the title compound of m.p. 
275-276°c (decomposition, from isopropanol) are obtained. 
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29. 2,2-Difluoro-SH-C1,3J-dioxolo(4,S-fJbenzimidazole-

6-thiol 

a) 30 g of 4-amino-2,2-difluoro~S-nitro-1,3-benzo-

dioxole in 300 ml of methanol are hydrogenated over 0.5 g 

S of 10% strength palladium-on-charcoal in a circulatory 

hydrogenation apparatus under atmospheric pressure at room 

temperature, 2.5 equivalents of- methanolic hydrogen 

chloride solution are added, the mixture is filtered, the 

solution is concentrated in vacuo and isopropanol and 

10 ether a re added to the resi_due t~ give 35 g (97%) of 2,2-

difluoro-1,3-benzodioxole-4,5-diamine dihydrochloride of 

m.p. 232-233°c (decomposition>. 

b) 24 g of potassium 0-ethyldithiocarbonate Cre-

crysta l lized from isopropanol) and 9.2 g of sodium hydrox-

15 ide in 55 ml of water are added to 30 g of the above com­

p o u n d i n 3 0 0 m l o f et ha no l a n d t h e mi x t u r e i s h ea t e d t o 

the boiling point under reflux for 15 hours. The mixture 

is poured onto 1.5 l of water, brought to pH 14 with 

sodium hydroxide solution, clarified with active charcoal 

20 and precipitated with concentrated hydrochloric acid 

u n d er t h e i n f l u en c e o f h ea t a n d t h e p r e c i p i ta t e i s f i l -

t ere d off with suction in the cold. 24 g (91%) of the 

\..._,·· t i t l e co mp o u n d o f m • p • 3 6 5-3 70 ° C ( d e c om po s i t i o n) a r e 

obtained. 

25 30. 6,6,7-Trifluoro-6,7-dihydro-1H-C1,4J-dioxinoC2,3-fJ-

benzimidazole-2-thiol 

a) A mixture of 39.5 ml of 69% strength nitric acid 

and 46 ml of 97% strength sulfuric acid is added dropwise 

to 50 g of 2,2,3-trifluoro-2,3-dihydro-1,4-benzodioxine 

30 at s 0 c in the course of 1 hour. The mixture is stirred 

at 10°c for 1 hour, at 20°c for 1 hour and at 40°c for 

5 minutes, poured onto 200 g of ice and extracted with 

dichloromethane and the extract is washed with water, 

dried with magnesium sulfate and distilled in vacuo. 

35 58 g C94%) of a mixture of 2,2,3-trifluoro-2,3-dihydro-6-

nitro-Cand 7-nitro)-1,4-benzodioxine of b.p. 68.5°C 

C0.15 mbar) and n20 1.5080 are obtained. A gas chromato­
o 

gram with a 10 m fused silica column (Chrompack) shows 
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t w o p ea k s i n t h e ra t i o 2 : 3 • 

b) 35 g of the isomer mixture are hydrogenated in 

400 ml of ethanol over 3 g of 10% strength palladium-on­

charcoal under atmospheric pressure at 20-30°c in a 

5 circulatory hydrogenation apparatus, the mixture is fil­

tered and the filtrate is concentrated in vacuo. 30.5 g 

C100%) of a liquid mixture of 6-amino-Cand 7-amino)-

2,2,3-trifluoro-2,3-dihydro-1,4-benzodioxine are obtained. 

c) A mixture of 15.3 g of acetic anhydride and 15 ml 

10 of glacial acetic acid is added dropwise to 28 9 .. of the 

"-' above isomer mixture at 20-30°c, the mixture is stirred 

at 30°C for 30 minutes, 1 ml of water is added, the mix­

ture is stirred at 30°c for 30 minutes and the solvent 

is distilled off in vacuo. Recrystallization from tolu-

15 ene gives 19 g of a fraction of a mixture of the isomeric 

acetamino derivatives of m.p. 128-.133°c. 

d) 14 ml of 100% strength nitric acid, dissolved in 

60 ml of dichloromethane, are added dropwise to 17 g 

of the isomer mixture of the acetamino derivatives, sus-

20 pended in 200 ml of dichloromethane, at -6° to -s 0 c 

and the mixture is stirred at o0 c for 2 hours and then at 

room temperature overnight. The mixture is poured onto 

110 g of ice and the organic phase is separated off, 

washed with water and concentrated in vacuo. The residue 

25 C19.8 g) is recrystallized from 20 ml of ethanol. 15.5 g 

of a mixture of 6-acetamino-2,2,3-trifluoro-2,3-dihydro-

7-nitro-1,4-benzodioxine and 7-acetamino-2,2,3-trifluoro-

2,3-dihydro-6-nitro-1,4-benzodioxine are obtained. 

e) 14.S g of the above product mixture are suspended 

30 in 80 ml of methanol, and 30 ml of SM sodium hydroxide 

solution are added dropwise, while warming to 30°c. The 

mixture is stirred at room temperature for a further 0.5 

hour and poured onto 200 g of ice to give 11.7 g of a 

mixture of 6-amino-2,2,3-trifluoro-2,3-dihydro-7-nitro-

35 1,4-benzodioxine and 7-amino-2,2,3-trifluoro-2,3-dihydro-

6-nitro-1,4-benzodioxine. A sample is separated on a 

silica gel column with cyclohexane/ethyl acetate C4:1> 

into two pure isomers of melting points 110.S-111.S 0 c and 
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120-121°c, the NMR spectra of which on a 60 MHz instru­

ment in deuterochloroform are virtually identical. 

f) 10.9 g of the above isomer mixture are hydro-

genated in 300 ml of methanol at room temperature under 

5 atmospheric pressure over 1 g of 10% strength palladium­

on-charcoal in the course of 2.5 hours. 30 ml of 4 M 
hydrogen chloride in methanol a~e added, the mixture is 

filtered, the filtrate is concentrated in vacuo and the 

residue is stirred with 100 ml of ether. 12.6 g C98%) 

10 of 2,2,3-trifluoro-2,3-dihydro~1,4-benzodioxine-6,7-

diamine dihidrochloride Cm.p. >250°c> are obtained. 

g) 20.5 ml of 4 M aqueous potassium hydroxide solu-

tion are added to 12 g of the above compound and 8.5 g of 

potassium 0-ethyldithiocarbonate (recrystallized from 

15 isopropanoL> in 120 ml of ethanol and the mixture is 

heated to the boiling point under reflux for 17 hours. 

The mixture is poured onto 300 g of ice, brought to pH 

12-13 with potassium hydp:oxide solution, clar..,ified with 

active charcoal and precipitated with concentrated hydro-

20 chloric acid. Renewed precipitation with acid from 

alkaline aqueous-alcoholic solution gives 10 g C93%) of 

the title compound of m.p. 309-310°c (decomposition>. 

·i..._,,· 31. 6-Chloro-6,7,7-trifluoro-6,7-dihydro-1H-C1,4J-

dioxino(2,3-fJbenzimidazole-2-thiol 

25 a) A mixture of 18.3 ml of 65% strength nitric acid 

and 15.4 ml of 97% strength sulfuric acid is added drop­

wise to 18 g of 2-chloro-2,3,3-trifluoro-2,3-dihydro-1,4-

benzodioxine at s 0 c and the mixture is stirred at s-10°c for 

2 hours and poured onto ice. It is extracted with methylene 

30 chloride to give 21.3 g of a mixture of 2-chloro-2,3,3-

trifluoro-2,3-dihydro-6-nitro-Cand 7-nitro>-1,4-benzo­

dioxine as an oil. 

b) An oily mixture of 2-chloro-2,3,3-trifluoro-2,3-

dihydro-1,4-benzodioxine-6-Cand 7-)amine is obtained 

35 therefrom in 95% yield analogously to Example 30b), which 

is reacted quantitatively to give a mixture of the 

corresponding acetamino derivatives in accordance with 

Example 30c). 
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c) 19 g of the above mixture are stirred in 190 ml 

of dichloromethane with 16 ml of 100% strength nitric 

acid and the reaction product is purified by chromato­

graphy on si Li ca gel by means of cyclohexane/ethyl ace-

5 tate C4:1). 15 g of a mixture of 6-acetamino-2-chloro-

2,3,3-trifluoro-6,7-dihydro-7-nitro-1,4-benzodioxine and 

7-acetamino-2-chloro-2,3,3-trifluoro-6,7-dihydro-6-nitro-

1,4-benzodioxine are obtained as a pale yellow oil. 

d) 10.2 ml of a 30% strength solution of sodium 

10 methylate in methanol are added dropwise to 14.S g of the 

'\.._..,·· a b o v e m•i x t u r e i n 1 0 0 m l o f m et ha no l a t 5 ° C , t h e mi x t u r e 

is stirred for 1.5 hours, without cooling, poured onto 

ice, neutralized with dilute hydrochloric acid and 

extracted with dichloromethane and the extract is con-

15 centrated tn vacuo. 12.7 g of a mixture of 6-amino-2-

chloro-2,3,3-trifluoro-2,3-dihydro-7-nitro-1,4-benzo­

dioxine and 7-amino-2-chloro-2,3,3-trifluoro-2,3-dihydro-

6-nitro-1,4-benzodioxine are obtained as an orange­

colored oil. 

20 e) 1 2. 4 g of th e a b o v e mi x tu re a re hydro g e na t e d 

analogously to Example 30f). 12.6 g (99%) of 2-chloro-

2,3,3-trifluoro-2,3-dihydro-1,4-benzodioxine-6,7-diamine 

di hydro ch Lori de a re obtained. 

f > 1 2. 4 g of th e a b o v e compound a r e r ea ct e d w i t h 

25 9.1 g of potasium 0-ethyldithiocarbonate and potassium 

hydroxide solution in ethanol analogously to Example 30g). 

9.6 g C74%) of the title compound of m.p. 288-290°c 

(decomposition) are obtained. 

32. 2-Chloromethyl-4,5-dimethoxy-pyridinium chloride 

30 a) 2-Chloromethyl-4,5-dimethoxy-pyridinium chloride 

3 ml of thionyl chloride, dissolved in 10 ml of 

methylene chloride, are added dropwise to a solution, 

cooled to o0 c, of 5 g of 2-hydroxymethyl-4,5-dimethoxy­

pyri dine in 40 ml of methylene chloride in the course of 

35 on~ hour, the reaction mixture is then stirred at 20°C 

for 4 hours, during which it becomes red-colored, 5 ml of 

toluene are added and the mixture is concentrated com­

pletely on a rotary evaporator C300c/5 mbar). The oily 
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residue is dissolved in 50 ml of warm isopropanol and the 

solution is clarified with a little Tonsi~, filtered 

and concentrated again. The residue is taken up in 10 ml 

of toluene and the solution is made to crystallize with 

5 petroleum ether. After cooling in an ice-bath, the pre­

cipitate is filtered off with suction, washed with pet­

roleum ether and dried. 4.6 g (70% of theory) of the 

title compound 2-chloromethyl-4,5-dimethoxy-pyridinium 

chloride are obtained as a colorless solid; decomp. at 

10 160-61°c. 

b) 2-Hydroxymethyl-4,5-dimethoxy-pyridine 

19 g of 4,5-dimethoxy-2-methylpyridine 1-oxide 

a re metered into 60 ml of acetic anhydride, warmed to 

ao 0 c, in the course of 30 minutes in a manner such that 

15 the temperature does not rise above 100°c. After a 

further 45 minutes at 85°c, excess acetic anhydride is 

distilled off in vacuo and the oily dark residue, which 

-essentially consist~ of the intermediate 2-acetoxymethyl-

4,5-dimethoxypyridine is stirred with 80 ml of 2N sodium 

20 hydroxide solution at 80°c for 1 hour. After dilution 

with 80 ml of water and cooling, the mixture is extracted 

eight times with 100 ml of methylene chloride each time, 

(...,· the combined organic phases are washed twice with 1N 

sodium hydroxide solution, dried and concentrated and the 

25 crystalline, brownish residue is recrystallized from 

toluene. 14 g (74% of theory) of 2-hydroxymethyl-4,S­

di methoxy-pyridi ne of m.p.· 122-24°c are obtained. 

c) 4,5-Dimethoxy-2-methylpyridine 1-oxide 

20.ml of a 30% strength sodium methylate solution 

30 are added dropwise to a suspension of 16.9 g of 5-methoxy-

2-methyl-4-nitropyridine 1-oxide in 170 ml of dry methanol 

and the mixture is stirred at 20°c for 15 hours and then 

at 50°c for 4 hours. The pH is brought to 7 by careful 

addition of concentrated sulfuric acid, whi.le cooling 

35 with ice, the mixture is concentrated, the residue is 

extracted by stirring with 200 ml of methylene chloride, 

the insoluble constituents are filtered off, 10 ml of 

toluene are added and the mixture is concentrated to 
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dryness again. 15.2 g (98% of theory) of 4,5-dimethoxy-2-

methylpyri dine 1-oxide are obtained as colorless crystals 

of m.p. 11a-121°c. 

d) 5-Methoxy-2-methyl-4-nitropyridine 1-oxide 

21.2 g of 5-methoxy-2-methylpyridine 1-oxide are 

metered into 35 ml of 65%.strength nitric acid, warmed 

to 60°c, in a manner such that the temperature of the 

reaction mixture does not rise above ao 0 c. The mixture 

is stirred at ao 0 c for 1 hour, a further 13 ml of 100% 

10 st r en gt h n i t r i c a c i d a r e a d de d to b r i n g t h e r ea ct i on t o 

\.__.,· completion and the mixture is stirred at 60-70°c for a 

further 2 hours. For working up, the mixture is poured 

onto 300 g of ice. The yellow precipitate which has 

separated out is filtered off over a suction filter, 

15 washed with water and dried. The dry solid is boiled up 

with 200 ml of methylene chloride, filtered off and dried. 

Further TLC-pure product is isolated by concentration of 

the filtrate. 22.3 g (87% of theory) of 5-methoxy-2-

methyl-4-nitropyridine 1-oxide of m.p. 201-202°c are 

20 obtained; yellow crystals. 

25 

e> 5-Methoxy-2-methylpyridine 1-oxide 

120 g of 30% strength ~ydrogen peroxide solution 

are added dropwise to a solution of 60.9 g of 5-methoxy­

_ 2-methylpyridine in 300 ml of glacial acetic acid at 60°c 

in the course of 1 hour and the mixture is subsequently 

stirred for 3 hours. After destruction of excess per­

compounds by addition of active manganese dioxide, the 

mixture is filtered, the filtrate is concentrated, the 

residue is clarified hot in 500 ml of ethyl acetate, the 

30 mixture is concentrated again and the residue is dis­

tilled under 0.3 mbar. 54 g C77% of theory) of 5-meth­

oxy-2-methylpyridine 1-oxide are obtained as a rapidly 

solidifying oil Cb.p. 130°c>; m.p. 80-84°c. 

35 

f) 5-Methoxy-2-methylpyridine 

150 ml of 3-hydroxy-6-methylpyridine are metered 

into a solution of 84 g of potassium hydroxide in 400 ml 

of methanol and 500 ml of dimethyl sulfoxide in the course 

of one hour. After removal of the methanol on a rotary 
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evaporator, 213 g of methyl iodide, dissolved in 100 ml 

of dimethyl sulfoxide, are added dropwise, while cooling 

with ice, and the reaction mixture is stirred at 20°c 

for 15 hours and subjected to steam distillation. The 

5 distillate is extracted continuously in the extractor 

with methylene chloride and the extract is concentrated. 

85 g C56% of theory) of 5-methoxy-2-methylpyridine are 

obtained as a colorless oil. 

33. 2-Chloromethyl-4,5-dimethoxy-3-methylpyridinium 

10 chloride 

a) . 2-Chloromethyl-4,5-dimethoxy-3-methylpyridinium 

chloride 

3.45 g (99% of theory) of the title compound are 

obtained as. colorless crystals by the procedure described 

15 in Example.32a) by reaction of 2.7 g of 2-hydroxymethyl-

4,5-dimethoxy-3-methylpyridine with 4 g of thionyl 

chloride in 25 ml of methylene chloride, after a reaction 

time of 1 hour and after a simplified method of working 

up, in particular by addition of 10 ml of toluene, 

20 removal of the methylene chloride and excess thionyl 

chloride by distillation, removal of the crystals pre­

cipitated by filtration with suction and drying; decomp. 

at 125-26°c. 

25 

b) 2-Hydroxymethyl-4,5-dimethoxy-3-methylpyridine 

4.5 g of 4,S-dimethoxy-2,3-dimethytpyridine 1-

oxide are warmed to 110°c in 20 ml of acetic anhydride 

in the course of 30 minutes and the mixture is then con­

centrated on a rotary evaporator. The oily residue, 

which consists of the intermediate 2-acetoxymethyl-4,5-

30 dimethoxy-3-methylpyridine, is stirred in 30 ml of 3N 

sodium hydroxide solution at ao 0 c for 2 hours, the 

mixture is extracted, after cooling, five times with 

30 ml of methylene chloride each time, the combined 

organic phases are washed twice with 2N sodium hydroxide 

35 solution, dried and concentrated and the residue is 

stirred with petroleum ether, filtered off with suction 

and dried. 4.0 g (89% of theory) of 2-hydroxymethyl-4,5-

dimethoxy-3-methylpyridine of m.p. 91-920c are obtained. 
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c) 4,S-Dimethoxy-2,3-dimethylpyridine 1-oxide 

6.3 g of 4,5-dimethoxy-2,3-dimethylpyridine are 

dissolved in 120 ml of methylene chloride, 20 g of m­

chloroperoxybenzoic acid are added successively and the 

5 mixture is stirred first at 20°c for 2 hours and then 

at 40°c for 4 hours. After addition of 20 ml of SN 

~odium hydroxide solution, the mixture is washed three 

times with a mixture of SX strength sodium thiosulfate 

solution and 5% strength sodium carbonate solution, the 

10 aqueous phase is back-extracted _twice with methylene 

'\._..; ch lo r i d e a n d th e comb i n e d o r ga n i c p ha s es a r e d r i e d over 

magnesium sulfate and concentrated. 4.6 g (66% of theory) 

of 4,S-dimethoxy-2,3-dimethylpyridine 1-oxide are obtained. 

The Rf value in methylene chloride/methanol 19:1 is 0.25. 

15 d) 4,5-Dimethoxy-2,3-dimethylpyridine 

7.4 g C74% of theory) of 4,S-dimethoxy-2,3-di­

methylpyridine are obtained as a colorless, gradually 

crystallizing oi~ of m.p. 36-38°C,by~the procedure 

described in Example 32f) by reaction of 9.18 g of S-

20 hydroxy-4-methoxy-2,3-dimethylpyridine in 50 ml of di­

methyl sulfoxide first with 3.6 g of sodium hydroxide and 

then with 8.95 g of methyl iodide. 

e) 5-Hydroxy-4-methoxy-2,3-dimethylpyridine 

1~000 g of 4-methoxy-2,3-dimethylpyridine 1-oxide 

25 are metered into 3 l of acetic anhydride at 100°c in the 

course of 7 hours while stirring, a~d the mixture is sub­

sequently stirred at 100°c for a further 3 hours. The 

mixture is allowed to cool and is concentrated completely 

at· 70°C/10 mbar and the residue is then distilled under 

30 10-2 mbar. The fraction with a boiling range from 95 to 

145°c (mixture of the intermediate s-acetoxy-4-methoxy-

2,3-dimethylpyridine and 2-acetoxymethyl-4-methoxy-3-

methylpyridi ne) is removed (952 g) and added to 3.5 l of 

~N sodium hydroxide solution, warmed to so 0 c, in the 

35 course of 30 minutes. 

Th e mi x tu re i s st i r red a t 5 0 o c u n t i l a c l ea r 

solution is formed (about 3 hours) and is allowed to cool 

and is extracted three times with 1 l of methylene 
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.,... chloride each time.· The combined organic phases are 

back-extracted twice with 0.5 l of 1N .sodium hydroxide 

solution each time and the combined aqueous phases are 

then brought tQ pH 7.5 with half-concentrated hydro-

s chloric acid, with stirring. The solid which has pre­

cipitated out is filtered off, rinsed and dried to con­

stant weight. S-Hydroxy-4-methoxy-2,3-dimethylpyridine 

of m.p. 274-76°c is obtained. 

34. 2-Chloromethyl-3,4-dimethoxy-pyridinium chloride 

10 a·) 2-Chloromethyl-3,4-dimethoxy-pyridinium chloride 
~· 

4.2 9\ (93% of theory) of the title compound are 

obtained as a I colorless solid of m.p. 151-1S2°c Cdecomp.) 

....._,. 

by t·he procedure described in Example 32a by react·ion of 

3.38 g of 2-hydroxymethyl-3,4-dimethoxypyridine with 2 ml 

15 of thionyl chloride in 30 ml of methylene chloride, after 
' 

a r ea ct i o n t i m e of 2 • 5 h o u r s a n d a f t e r t h e t y p e o f w o r k -

ing up described in Example 33a. 

b) 2-Hydroxymethyl-3,4-dimethoxypyridine 

After adding 15 ml of 2N sodium hydroxide solu-

20 tion, 4.8 g of 2-acetoxymethyl-3,4-dimethoxypyridine ar~ 

stirred v~gorously at ao 0 c, whereupon a homogeneou~ 

solution forms from the initial two-phase mixture. After 

2 hours, the solution.is allowed to cool and is extracted 

five times with 30 ml of methylene chloride each time, 

25 the combined organic phases are washed twice with ~5 ml of 

0.3 N sodium hydroxide solution each time, dried over 

potassium carbonat~, filtered and concentrated and the 

distillation residue is stirred with petroleum ether. 

3.6 g C96% of theory) of 2-hydroxymethyl-3,4-dimethoxy-

30 pyridine are obtained as a colorless solid of m.p. 87-

890c. 

c) 2-Acetoxymethyl-3,4-dimethoxypyridine 

4.8 g C28 mmol) of 3,4-dimethoxy-2-methylpyridine 

1-oxide are metered into 25 ml of acetic ahhydride at 

35 as 0 c in the course of one hour, the mixture is stirred 

at the same temperature for one hour and concentrated 

completely in vacuo and the brown oily residue is dis­

tilled in a bulb tube distil under 1 Pa. 5.3 g (90% of 
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theory) of 2-acetoxymethyl-3,4-dimethoxypyridine are 

obtained; b.p. 12S-130°c. 

d) 3,4-Dimethoxy-2-methylpyridine 1-oxide 

4.5 g C25 mmol). of 3-methoxy-2-methyl-4-nitro-

S pyridine 1-oxide are stirred at 40°c in 75 ml of dry 
methanol, after addition of 4.7 ml of 30% strength sodium 
methylate solution, for 16 hours. The mixture is then 
cooled, brought to pH 7 with concentrated sulfuric acid, 

filtered and concentrated completely in vacuo, the oily, 
~- 10 

\.._.,·· 
reddish residue is taken up in SO ml of toluene, the mix-. 

ture is filtered again to remove insoluble constituents 

and the filtrate is concentrated to dryness. The yellow 
oily residue crystallizes on an ice-bath and is finally 
extracted by stirring with 30 ml of petroleum ether CSO/ 

15 70) at 40°c. Filtration and dryi_ng in a desiccator 
gives 5.2 g (88% of theory) of 3,4-dimethoxy-2-methyl~ 

pyridine 1-oxide in the form of pale yellow crystals of 
m • p • 11 1-,-11 3 ° C • 

e) 3-Methoxy-2-methyl-4-nitropyridine 1-oxide 

20 8 ml of concentrated nitric acid are added in 

four portions of 2 ml each to 5.4 g of 3-methoxy-2-methyl­
pyri dine 1-oxide in 12 ml of glacial acetic acid at so 0 c 
in the course of 6 hours, the mixture is stirred at the 
same temperature overnight, a further 8 ml of nitric acid 

25 are added in three portions in the course of 6 hours and 
the mixture is stirred for a further 15 hours. After 
co'oling, the mixture is poured onto ice C40 g) and 
brought to pH 6 with 10N sodium hydroxide solution, the 
by-product (3-methoxy-2-methyl-4-nitropyridine) which 

30 has precipitated out is filtered off and the filtrate is 

extracted four times with 50 ml of methylene chloride. 
After drying, the combined organic phases are concentra­

ted completely and the residue is recrystallized from a 

Little methylene chloride/petroleum ether. 4.2 g (57% of 
35 theory) of the title compound are obtained in the form of 

yellow crystals of m.p. 103-104°C. 
f) 3-Methoxy-2-methylpyridine 1-oxide 

15.3 g C0.124 mole) of 3-methoxy-2-methylpyridine 
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are dissolved in 100 ml of glacial acetic acid, and 
40 ml of 30% strength hydrogen peroxide are added in 4 

portions at 80°C in the c-0urse of 6 hours. The mixture 
is stirred for a further three hours and then concentra-

5 ted in vacuo (1.5 kPa>, and two 50 ml portions of 

acetic acid are added, the mixture being concentrated 

completely after each addition. Following negative 
detection of per-compounds, the mixture is distilled in 

a bulb tube oven. The fraction which distils at 120°c 
10 C1.5 Pa) is precipitated by stirring in a little diethyl 

ether and the solid is filtered off and dried. 12 g (60% 

of theory) of 3-methoxy-2-methylpyridine 1-oxide are 

obtained in the form of colorless crystals of m.p. 72-
780C. 

15 g) 3-Methoxy-2-methylpyridine 

15.5 g (90% of theory) of 3-methoxy-2-methyl­

pyridine are obtained as a colorless oil by the procedure 
d es c r i b e d i n Ex a mp l e 3 2 f by r ea c-t i o n o f 1 3 • 7 g C 1 2 5 mm o L) 

of 3-hydroxy-2-methylpyridine with 9.2 ml of methyl 

20 iodide, with the addition of 46 ml of 3M methanolic 
potassium hydroxide solution and after a reaction time of 

3 hours. 

Commercial applicability 
~ 

The dialkoxypyridines of the general formula I 
r . 

25· and their salts have valuable pharmacological properties 

which render them commercially useful. They clearly 
inhibit the secretion of gastric acid in warm-blooded 
animals, and moreover exhibit an excellent protective 

action on the stomach and intestine in warm-blooded ani-
3 0 na l s • Th i s p r o t e c t i v e a c t i o n o n t h e s t o ma c h a n d i n t es -

tine is already observed when doses which are below the 
doses which inhibit acid secretion are administered. The 
compounds according to the invention are furthermore dis­

tinguished by the absence of substantial side effects and 
35 by a wide therapeutic range. 

11 Pro t e ct i on of the stoma ch a n d i n t est i n e" i n th i s 
connection is understood as the preven~ion and treatment of 
gastrointestinal diseases, in particular gastrointestinal 
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i n f la m ma tor y di s ea s es a n d l es i on s (such a s , f o r ex a mp l e, 

gastric ulcer, duodenal ulcer, gastritis ~nd stomach 

irritation caused by hyperacidity or medicaments>, which 
can be caused, for example, by microorganisms, bacterial 

5 toxins, medicaments (for example certain anti phlogistics 
and anti rheumatics>, chemicals (for example ethanol), 

gastric acid or stress situations. 

Another advantage of the compounds according to 

the invention is their comparatively high chemical 

10 stabi~ity. 

Surprisingly, the compounds according to ~he 

invention prove to be clearly superior in their excellent 
properties to the compounds known from the prior art. On 

the basis of these properties, the dialkoxypyridines and 
15 their pharmacologically acceptable salts are outstand-

i n g l y s u i ta b l e for us e i n h u ma n a n d vet er i na r y med i c i n e, 

where they are used, in particular, for the treatment and/ 
or prophylaxis of diseases of the stomach and intestine 

a n d t h o s e d i s ea s es ba s e d o n ex c es s i v e s e c r et i o n o f 

20 gas tr i c juice. 

The invention thus also relates to the compounds 

· a c co rd i n g to t h e i n vent i on f o r us e i n t h e t r ea t men t a n d I 

or prophylaxis of the abovementioned diseases. 
The invention furthermore relates to the use of 

25 the compounds according to the invention for the prepara­

tion of medicaments which are used for the treatment and/ 
o r p r op h y la xi s o f t h e a b o v em en t i o n e d d i s ea s es • 

Th e i n vent i on a l so rel a t es to med i ca m en t s w h i ch 

contain one or more dialkoxypyridines of the general 
30 formula I and/or their pharmacologically acceptable salts. 

The m edi cam ent s are prepared by p roe es s es which 
are known per se and with which the expert is familiar. 

As medicaments, the pharmacologically active compounds 

C= active compounds) according to the invention are used 
35 either as such or, preferably, in combination with suit­

able pharmaceutical auxiliaries or carriers, in the form 

of tablets, coated tablets, capsules, suppositories, plasters 
(for example as TTS), emulsions, suspensions or solutions, the 
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' content of active compound ~dvantag,ously being between 

0.1 and 95%. 
The auxiliaries or carriers which are suitable for the 

desired medicament formulations are familiar to the 
5 expert, on the basis of his expert knowledge. Besides 

solvents, gel formers·, suppo~itory bases, tablet 
·excipients and other active compound vehicles, it is 
possible to use_, for example, antioxidants, dispersing 
agents, emulsifiers,·antifoaming agents, flavor correct-

10 

15 

anis, preservatives, solubilizing agents, colorants o~, 
in particular, permeation promoters and complexing agents 
(for example cyclodextrins). 

The active compounds can be administered orally, 
parenterally or percutaneously. 

In general, it has proved advantageous in human 
medicine to administer the active compound or compounds, 
in the case of oral administration, in a daily dose of 
a-Gout o.a1 to about 20, preferably a.as to 5 and in par­
ticular 0.1 to 1.5 mg/kg of body weight, if appropriate 

20 in the form of several, preferably 1 to 4, individual 
doses, to achieve the desired result. In the case of 
parenteral treatment, similar or Cin particular in the 

(_,: case of intravenous administration of the active com-
pound) as a rule lower_ dosages can be used. The parti-

25 cular optimum dosage and mode of administration of the 
active compounds required can easily be determined by any 
expert on the basis of his expert knowledge. 

If the compounds and/or salts according to the 
i n v en t i o n a r e t o b e em p l o y e d f o r t h e t r ea t m en t o f t h e 

30 abovementioned diseases, the pharmaceutical formulations 
·can also contain one or more pharmacologically active· 
constituents from other groups of ·medicaments, such as 
antacids, for example aluminum hydroxide and magnesium 
aluminate; tranquilizers, such as benzodiazepines, for 

35 example diazepam; spasmolytics, such as, for example, 
bietamiverine and camylofin; anticholinergics, such as, 
for example, oxyphencyclimine and phencarbamide; Local 
anesthetics, such as, for example tetracaine and 
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procaine; and if appropriate also enzymes, vitamins or 
amino acids. 

In this connection, combination of the compounds 
according to the invention with ·other drugs which inhibit 

S acid secretion, such as, for example, H2-blockers (for 
example cimetidine and ranitidine>, and furthermore with 
so-called peripheral anticholinergics (for example piren­
zepine, telenzepine and zolenzepine) and with gastrin 

10 

a n ta go n i s ts w i t h t h e a i m of i n t ens i f y i n g t h e ma i n a ct i on 
in the additive or superadditive sense and/or eliminating 
or reducing side effects is to be particularly emph~sized. 

Pharma co logy 

The excellent protective action on the stomach 
and the inhibiting action on gastric secretion of 

15 the compounds according to the invention can be demon­
strated in animal experiments using the model of Shay 
rats. The compounds according to the invention investi­
gated have been given numbers as follows: 

20 

25 

30 

Serial No. Name of the compound 

1 

2 

3 

4 

5 

2-CC4,5-dimethoxy-2-pyridyl)methylsulfinylJ-
5-trifluoromethoxy-1H-benzimidazole 
2-CC4,5-dimethoxy-3-methyl-2-pyridyl)­
methylsulfinylJ-5-trifluoromethoxy-1H~benz­

i mi da zol e 
2-CC4,5-dimethoxy-2-pyridyl)methylsulfin­
ylJ-5-C1,1,2,2-tetrafluoroethoxy)-1H-benz-
i mi da zo le 
2,2-difluoro-6-CC4,5-dimethoxy-2-pyridyl)-
methylthioJ-5H-C1,3J-dioxoloC4,5-fJbenz-

i mi da zo le 
2,2-difluoro-6-CC4,5-dimethoxy-2-pyridyl)­
methylsulfinyLJ-5H-C1,3J-dioxoloC4,5-fJ-

b en z i m i da z o l e 
The influence of the compounds investigated on 

35 the formation of gastric lesions triggered off by pylorus 
ligature C4 hours; so-called Sh~y rats) and oral adminis­
tration of 100 mg/kg of acetylsal.icylic acid and on the 
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~-,_ ._,\'f_~stric secretion CHCL> in the rats over 4 hours is shown 

·-i~ the following table. 

Protective action on the stomach and inhibition of 
gastric secretion 

Serial n Protective action Inhibition of the HCl secretion 
No. [Number on the stomach in the stomach 

of (rats) inhibition (rats; total of 4 hours) 
animals] of the lesion index % inhibition ED25+) ED50+) 

ED50+) of HCl (mg/kg, p.o.] 
(mg/kg, p.o.] secretion 

++)· 

1 40 0.6 15 1.0 rv- 3 
2 48 0.8 25 0.7 1.7 
3 56 0.6 18 - 1 3.4 
4 40 3.5 28 3.0 6.5 
5 72 - 1 25 1.0 3.0 . 

+) ED25 and EDSO = dose which reduces the lesion index or 
the HCl secretion C4 hours) in the rat 
stomach by 25 and, respectively, 50% 
in the treated group in comparison 

with the control group. 
·v ++) after administration of the antiulcerous EDSO 

The antiulcerogenic action was tested by the so­
callep Shay rat method: 

Ulcers are provoked in rats which have been kept 
in the fasting state for 24 hours (female, 180-200 g, 4 
animals per cage on a high grid) by pylorus ligature 
(under diethyl ether anesthesia) and oral administration 
of 100 mg/10 ml/kg of acetylsalicylic acid. The sub-
stances to be tested are administered orally C10 ml/kg) 
one hour before the pylorus Ligature. The wound is 
closed by means of Michel ·clamps. 4 hours thereafter, 
the animals are sacrificed under ether anesthesia by 
atlas dislocation and the stomach is resected. The 
stoma ch i s op en e d l on g i t u di na L Ly a n d f i x e d t o a co r k 
plate, after first the amount of secreted gastric juice 
(volume) and later its HCl content (titration with sodium 
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hy-.g_roxide solution) have been determined; the number and 

size.. .. C= diameter> of the ulcers present are determined 

with~ stereomicroscope in 10-fold magnification. The 

product of the degree of severity (according to the 

S following points s~ale) and number of ulcers serves as 

the individual Lesion index. 

Points scale: 

no ulcers 0 

ulcer di a met er 0 .1 - 1.4 mm 1 

10 1.5 - 2.4 mm 2 

2.5 - 3.4 mm 3 

3.5 - 4.4 mm 4 

4.5 - 5.4 mm 5 

> 5.5 mm 6 

15 The reduction in the average lesion index of each 

treated group in comparison with that of the control 

group C = 1 0 0 % ) serves a s a m ea s u r e of th e a n t i u L c er o g en i c 

e f f e c t • Th e E D 2 5 a n d ED 5 0 des i g na t e t h o s e do s es ... w h i c h 

reduce the average Lesion index and the HCL secretion by 

20 25% and, respectively, 50% in comparison with the control. 

Toxicity 

The LDSO of all the compounds tested is above 

v 1,000 mg/kg Cp.o.J in mice. 
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1."\ Dlalkoxypyridines of the general formula I 

R3 

R1. ,# I R2 . H y 
~ N (O)n 

R1-0:0CN>-~-CH2 "N 

(I I , 

wherein 

R1 represents a 1-JC-alkyl radical which is completely or predomi­
nantly substituted by fluorine, or a chlorodifluoromethyl radical and 

R1' represents a hydrogen atom or a halogen atom, trifluoromethyl, a 
1-3C-alkyl radical, or a 1~3C-alkoxy radical which is optionally com­
pletely or predominantly substituted by fluorine, or 

R1 and R1' together, with inclusion of the oxygen atom to which R1 is 
bonded, represent a 1-2C-alkylenedioxy radical which.is optionally 
completely or partly substituted by fluorine, or a chlorotrifluoro­
ethylenedioxy radical, 

R3 represents a 1-3C-alkoxy radical, 
one of the radicals R2 and R4 represents a 1-JC-alkoxy radical and the 

other represents a hydrogen atom or a 1-JC-alkyl radical and 
n represents the numbers 0 or 1, 

and the salts of these compounds. 

2. Compounds of the general formula I according to claim 1, wherein 
R1 represents a 1-JC-alkyl radical which is completely or predominantly 

substituted by fluorine, or a chlorodifluoromethyl radical, 
R1' represents a hydrogen atom or a halogen atom, trifluoromethyl, a 

1-JC-alkyl radical, or a 1-JC-alkoxy radical which is optionally com­
pletely or predominantly substituted by fluorine, 

R3 represents a 1-JC-alkoxy radical, 
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on-~\of the radical R2 and R4 represents a 1-3C-alkoxy radical and the 
\ 
other represents a hydrogen atom or a 1-3C-alkyl radical and 

n represents the numbers 0 or 1, 

and the salts of these compounds. 

3. Compounds of the general formula I according to claim 1, wherein 
R1 and R1' together and with inclusion of the oxygen atom to which R1 is 

bonded, represent a 1-2C-alkylenedioxy radical which is optionally 
completely or partly substituted by fluorine, or a chlorotrifluoro­
ethylenedioxy radical, 

RJ represents a 1-3C-alkoxy radical, 

one of the radicals R2 and R4 represents a 1-JC-alkoxy radical and the 

other represents a hydrogen atom or a t-3C-alkyl radical and 
n represents the numbers O or t, 

and the salts of these compounds. 

4. Compounds of the general formula I according to claim 2, wherein 
Rt represents 1,t,2,2-tetrafluoroethyl, trifluoromethyl, 2,2,2-triflu-

oroethyl or difluoromethyl, 

Rt' represents a hydrogen atom, 

R3 represents methoxy, 

one of the radicals R2 and R4 represents methoxy and the other represents 
a hydrogen atom or methyl and 

n represents the numbers 0 or t, 

and the salts of these compounds. 

5. Compounds of the general formula I according ta claim 3, wherein 
Rt and Rt' together, with inclusion of the oxygen atom ta which R1 is 

bonded, represent a difluoromethylenedioxy radical or a metylenedioxy 
radical, 

R3 represents methoxy, 

one of the radicals R2 and R4 represents methoxy and the other represents 
a hydrogen atom or methyl and 

n represents the numbers 0 or 1, 

and the salts of these compounds. 

6. Compounds of the general formula I according to one of claims 1 to 5, 
wherein n denotes the number 0, and their acid addition salts. 
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'· 7. Com19,ounds of the general formula r according to one of claims 1 to 5, 
\, 

wherein n denotes the number 1, and their salts with bases. 

8. A compound chosen from the group consisting of 2-((4,5-dimethoxy-2-pyri­
dyl)methylsulfinyl]-5-trifluor~methoxy-tH-benzimidazole, 2-[(4,5-dimeth­
oxy-3-methyl-2-pyridyl)methylsulfinyl]-5-trifluoromethoxy-1H-benzimidazo­
le, 2-[(4,5-dimethoxy-2-pyridyl)methylsulfinyl]-5-(1,1,2,2,-tetrafluoro­
ethoxy)-tH-benzimidazole, 2,2-difluoro-6-((4,5-dimethoxy-2-pyridyl)methyl­
thio]-5H-[1,3]-dioxolo[4,5-f]benzimidazole and 2,2-difluoro-6-[(4,5-di­
methoxy-2-pyridyl)methylsulfinyl]-5H-[1,3]-dioxolo(4,5-f]benzimidazole and 
their salts. 

9. Process for the preparation of dialkoxypyridines of the general formula I 
according to claim 1 and their salts, characterized in that 

a) mercaptobenzimidazoles of the general formula rr are reacted with 
picoline derivatives III, 

RJ 

y 
Z

1

-CH2 " 
N 

(II) (III), 

or 

b) benzimidazoles of the general formula IV are reacted with mercapto­
picolines V, 

R3 

(IV) (V)' 
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c) o-phenylenediamines of the general formula VI are reacted with formic 

acid derivatives VII 

R3 

Rt::x:x::: y (R4 

HOOC-S-CHz ~ 

N 

(VI) (VII), 

and the 2-benzimidazolyl 2-pyridylmethylsulfides of the general formula 

VIII obtained according to a), b) or c) 

R3 

H R2~ Rt' /' . I ~ R4 
Rt·OX)C:>-S-Cff, 'N ( 

(VIII), 

are then optionally oxidized and/or converted into the salts, 

or 

d) benzimidazoles of the general formula IX are reacted with pyridine 

derivatives X 

H RJ 

R1X' /"JC~>-Lff.-H 
R1-0 ~ 

(IX) ( x) , 
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or 

e) sulfinyl derivatives of the general formula XI are reacted with 

2-picoline derivatives XII 

H 

R1vo·· CJ ·o A )-'-Y 
R1-0 " ·. 

R3 

y 
M'-CH2 " 

N 

(XII), 

and are then ciptionally subsequently converted into the salts, Y, Z, Z' 

and Z'' representing suitable leaving groups, M representing an alkali 

metal atom (Li, Na or K), H' representing the equivalent of a metal atom 

and R1, R1', R2, R3, R4 and n having the meanings given in claim 1. 

10. Medicaments containing one or more dialkoxypyridines according to one or 

more of the claims 1 to 8 and/or their pharmacologically acceptable salts. 

11. Dialkoxypyridines according to one of claims 1 to 8 and their pharmacolo­

gically acceptable salts for use in the treatment and/or prophylaxis of 

diseases of the stomach and/or intestine and diseases based on increased 

secretion of gastric acid. 

12. Use of dialkoxypyridines according to one of claim 1 to 8 and their phar­

macologically acceptable salts for the manufacture of medicaments for the 

treatment and/or prophylaxis of diseases of the stomach and/or intestine 

and diseases based on increa~ed secretion of gastric acid. 

13. 5-Difluoromethoxy-2-[(3,4-dimethoxy-2-pyridyl)methylsulfinyl]-1H-benzimi­

dazole and its salts. 

'• .~. 

---



- 58 -
111111111111111111111111111111 

* C L M S * 
Patent Claims for the contracting state: AT 

1. Process for the preparation of dialkoxypyridines of the general formula I 

R3 

H y I R2 
N (0) n ( >-~-CHz '-
N N 

R1-0 

(I)' 

wherein 

R1 represents a 1-3C-alkyl radical which is completely or predomi­

nantly substituted by fluorine, or a chlorodifluoromethyl radical and 

R1' represents a hydrogen atom or a halogen atom, trifluoromethyl, a 

1-3C-alkyl radical, or a 1-3C-alkoxy radical which is optionally com­

pletely or predominantly substituted by fluorine, or 

R1 and R1' together, with inclusion of the oxygen atom to which R1 is 

bonded, represent a 1-2C-alkylenedioxy radical which is optionally 

completely or partly substituted by fluorine, or a chlorotrifluoro­

ethylenedioxy radical, 

R3 represents a 1-JC-alkoxy radical, 

one of the radicals R2 and R4 represents a 1-JC-alkoxy radical and the 

other represents a hydrogen atom or a 1-3C-alkyl radical and 

n represents the numbers O or 1, 

and their salts, characterized in that 

a) mercaptobenzimidazoles of the general formula II are reacted with 

picoline derivatives III, 
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R3 

y 
Z

1

-CH2 ' 
N 

(II) (III), 

or 

b) benzimidazoles of the general formula IV are reacted with mercapto­

picolines V, 

H R3 
I 

C)-z .. y (R4 

HS-CH2 ' R1-0 ~N 
.., 

(IV) ( v) • 

or 

c) o-phenylenediamines of the general formula VI are reacted with formic 

acid derivatives VII 

R3 

(VI) (VII), 

and the 2-benzimidazolyl 2-pyridylmethylsulfides of the general formula 

VIII obtained according to al~ b) or c) 
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R3 

H R2J 

I ~ C)-s-<H, '· 
(VIII), 

are then optionally oxidized and/or converted into the salts, 

or 

d) benzimidazoles of the general formula IX are reacted with pyridine 

derivatives X 

H R3 

RIX)C~>-LH,-M y (R4 
R1-0 

z ' N 

(IX) (X)' 

or 

e) sulfinyl derivatives of the general formula XI are reacted with 

2-picoline derivatives XII 

H R3 

J 0 C>-L y 
M'-CH2 ' 

N 

· (XI l (XII), 

and are then optionally subsequently converted into the salts, Y, Z, Z' 

and Z'' representing suitable leaving groups, M representing an alkali 

metal atom (Li, Na or K), M' represe~ting the equivalent of a metal atom 

and R1, R1', R2, R3, R4 and n having the meanings given above. 
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2. Process according to claim 1, wherein 

R1 represents a 1-JC-alkyl radical which is completely or predominantly 
substituted by fluorine, or a chlorodifluoromethyl radical, 

R1' ·represents a hydrogen atom or a halogen atom, trifluoromethyl, a 

1-JC-alkyl radical, or a 1-3C-alko~y radical which is optionally com­
pletely or predominantly substituted by fluorine, 

RJ .represents a 1-JC-alkoxy radical, 

one of the radical R2 and R4 represents a 1-JC-alkoxy radical and the 

other represents a hydrogen atom or a 1-JC-alkyl radical and 
n represents the numbers O or 1. 

3. Process according to claim t, wherein 

Rt and Rt' together and with inclusion of the oxygen atom to which R1 is 

bonded, represent a t-2C-alkylenedioxy radical which is optionally 
completely or partly substituted by fluorine, or a chlorotrifluoro­

ethylenedioxy radical, 

R3 represents a 1-JC-alkoxy radical, 

one of the radicals R2 and R4 represents a 1-JC-alkoxy radical and the 

other represents a hydrogen atom or a t-JC-alkyl radical and 
n represents the numbers 0 or 1. 

4. Process according to claim t, wherein 

Rt represents 1,1,2,2-tetrafluoroethyl, trifluoromethyl, 2,2,2-triflu-

oroethyl or difluoromethyl, 

R1' represents a hydrogen atom, 

RJ represents methoxy, 

one of the radicals R2 and R4 represents methoxy and the other represents 
a hydrogen atom or methyl and 

n represents the numbers 0 or t. 

5. Process according to claim 1, wherein 

Rt and Rt' together, with inclusion of the oxygen atom to which Rt is 

bonded, represent a difluoromethylenedioxy radical or a metylenedioxy 
radical, 

RJ represents methoxy, 

one of the radicals R2 and R4 represents methoxy and the other represents 
a hydrogen atom or methyl and 

n represents the numbers 0 or 1. 
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6. Process for the preparation of compounds of the general formula I accor­

ding to claim 1, wherein R1, R1', R2, R3 and R4 have the meanings given in 

claim 1 and n represents the number 0, characterized in that mercaptobenz­

imidazoles of the gereral formula II are reacted with picoline derivatives 

III and are then optionally subsequently converted into the acid addition 

salts. 

7. Process for the preparation of compounds of the general formula I accor­

ding to claim 1, wherein R1, R1', R2, R3 and R4 have the meanings given in 

claim 1 and n represents the number 1, characterized in that the 2-benz­

imidazolyl 2-pyridylmethylsulfides of the general formula VIII are oxi­

dized and are then optionally subsequently converted into the salts with 

bases. 

8. Process for the preparation of medicaments, char.acterized in that a com­

pound of the general formula I according to claim 1 or a pharmacologically 

acceptable salt thereof is mixed with a pharmaceutical auxiliary and/or 

carrier. 

9. Process for the preparation of 5-difluoromethoxy-2-[(3,4-dimethoxy-2-pyri­

dyl)methylsulfinyl)-1H-benzimidazole and its. salts, characterized in that 

5-difluoromethoxy-2-[(3,4-dimethoxy-2-pyridyl)methylthio]-1H-benzimidazole 
is oxidized and, if desired, the resulting 5-difluoromethoxy-2-[(3,4-di­

methoxy-2-pyridyllmethylsulfinyll-1H-benzimidazole is subsequently con­

verted into a salt. 

10. Process for the preparation of 5-difluoromethoxy-2-[(3,4-dimethoxy-2-pyri­

dyl)methylthio]-1H-benzimidazole and its salts, characterized in that 

5-difluoromethoxy-2-mercapto-1H-benzimidazole is reacted with 2-chlorome­

thyl-3, 4-dimethoxypyridine or its salt, and, if desired, the resulting 

5-difluoromethoxy-2-[(3,4-dimethoxy-2-pyridyl)methylthiol-1H-benzimidazole 
is subsequently converted into a salt or a resulting salt of the 5-difluo­

romethoxy-2-[ ( 3, 4-dimethoxy-2-pyridyl )methylthiol-1 H-benzimidazole is sub­

sequently converted into the free compound. 


