PYRI DYL ALKYLTHI O BENZI MADAZOLE DERI VATI VES The obj ect of Pﬁ seﬁ;"v”
invention is to provide novel conpounds, and therapeutical Iy acé%btable
salts thereof, wnich inhibit exogenously or endogenously stlnulated gastric
acid secretion and provide gastrointestinal cytoprotective 5 effects and
thus can be used in the prevention and treatnent of peptic ulcer. The
present invention relates to the use of the conpounds of the invention or

t herapeutically acceptable salts. thereof,-for inhibiting gastric acid
secretion as vell as proykdbdg LOxgashi6LoEAsHBhz61EODERIPRLYES of f ect s
in manmal s and nan. &—more-generar SeNnse, [ he conpounds of The invention
may be used for preventlon and treatnent of gastrointestinal inflammatory
di seases i n nmamelkszapditmn, including e.g. gastritis, gastric ulcer, and
duodenal ul cer. "Furtnernore, 15 the conpounds may be used for prevention
and treatnment of other gastrointestinal disorders, where cytoprotective
gnd/or gastric antisecretory effect is desirable e.g. in patients with
gastrinomas, in patients with acute upper gastrointestinal bleeding, and in
patients with a hlst8n¥c9foprgh ' ’

The o

'S}EQQQt invention is to provide novel

- compounas, ana therapeutically acceptable salts thereof,
which inhibit'exogenously or encdogenously stimulated gastric
acid secreticon and provicde gastrointestinal cytoprotective

5 soffects and thus can be used in the prevention and treatment
3f pegtic ulcer.

The.present invention relates to the use of the compouncs of
the invention or therapeutically acceptable salts thsreof,
for innibiting gastric acid secretion as well as providing

10 gastrointestinal cytoprotective effects in mammals and man.
In a more general sense, the compounds of the invention may
ne used for prevention and treatment of gastrointestinal
inflammatory diseases in mammals and man, including e.g.
gastritis, gastric ulcer, and duodenal ulcer. Furtnermore,

15 =ne compounds may be ussd for prevention and treatmeht of
stner gastrointestinal disorders, where cytoprotective anc/or
zastric antisecretory effect is cesirable e.g. in patients

- ~ith gastrinomas, in patients with acute upper gastrointestinal
cigeding, and in patients with a history of chronic and
20 excessive ethanol consumption. The invention also relates to
pharmaceutical compositions cantaining at least one compound
of the invention, or a therapeutically acceptable salt

- thereof, as active ingredient. In a further aspect, the

- invention relates to processes for preparation of such new

25 compounds . Certain intermediates used in the preparation of
the compounds of the invention are also novel. These
‘intermediates are the subject of application No. 8610790
(Publication No. 2174988) divided from the present application.

Senzimidazole derivatives intended for inhibiting gastric
30 acid secretion are cisclosed in the British patent specifica-
tions 1 S00 043 and 1 525 958, in the US patent 4 182 766,
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X is -S- or -S-;
15 .
R is H, THy or CoH,
1 52 .3 o4 2 .
R, R®, R” and R’, which are the same or different, are
Y
{a] |
15 i) ralogan ~
(c) -CN
{d) -CHO
(2) -_CF3
i
(f)  -c-ril
7
20 (g)  -0-c-rY?
(hy  -cHeorY?),
(3 - “A-
(i) | (Z)n A-D
(3) aryl
(k) aryloxy
25 (1) alkylthio containing 1-6 carbon atems
(n) alkylsulfinyl containing 1-6 carbon atoms
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5 closed in the European patent application with publication It has been
found that the conpounds of the fornula [err] 10 wherein Xis -S- or [err];
[errr] is H [err] or [err]; [err] and [err], which are the sane or
different,, are (a) H 15 (b) hal ogen (c) -CN (d) - CHO
(e) , [err] (f) [err] 20 -3= (9 . [err] (h) [err]
(i) [err] (), aaryl ) yhdxy=25 3. al kyl thio
containing 1-6 639b6%3éfgﬁé Eﬁfugg Fefrf » R7and R togé%%?r

with the adjacent carbon atoms 'in the benzimida-

zale ring form a 5-, §- or 7-membered monocyclic
ring =r a 9-, 10- or ll-membered bicycliic ring

]
2
3

[
0

2

"

ay ce saturated or unsaturated and may contain 0-3 hetero
atoms selected from N and O , and which rings may be
cpticnally substituted with 1-4 substituents selected from

" alkyl groups with 1-3 carbon atoms, alkylene radicals cocn-

U 10 taining 4-5 carbon atoms giving spiroc compounds, or two or
, four of these substituents together form one or two oxo
¥&; groups
0
(-g-}, whereby if Rl, Rz, R3 and rR* together with the
15 adjacent carbon atoms in the benzimidazole ring form *wo
rings they may be condensed with each ather, in which-for-
mulas Rll and Rlz, which are the same or different, are
(ea) aryl,
20 (b} alkoxy containing 1-4 carbon atoms,
(c) alkoxyalkoxy containing 1-3 carbon atoms in
each alkoxy part,
(d) arylalkoxy containing 1-2 carbon atocms in .
N the alkoxy part,
/ Z5 (e} aryloxy, _
(f) dialkylamino containing 1-3 carbon atoms in
the alkyl parts, or
(g) pyrrolidino or piperidino, optionally sub-
stituted with alkyl containing 1-3 carbon
- 30 atoms
— r13 is (a) alkyl containing 1-4 carbon atoms, or
. (b) alkylene containing 2-3 carbon atoms;
ﬁ
Z is -0- or -C- ;
35
n is 0 or 1;
A is (a) alkylene containing 1-6 carbon atoms

{(b) cycloalkylene containing 3-6 carbon atoms



(n) al kyl sutfinyl containing 1-6 carbon atons or wherein -3- (0)

adj acent groups [err] and [err] together with the adjacent carbon atons in
t he benzim da- zole ring forma 5-, 6- or 7-nmenbered nonocyclic ring or a
9-, 10- or 1l1-nenbered bicyclic rjng which rings may be saturated or
unsaturated and may contain O0-3"hetero atons selected fromN and 0 , and
whi ch rings may béCéptibmaylsnsmniainide with cersosupsereuent s sel ected

from al kﬁl 59r0uES(mtby&16apsaémraé Yont Alnkylgene sr adraahsafeerns, 1df3r )
talnlng carno to IVvin 1.0 CO 1 r two or our of these
substituents toge?ﬁ«z1 %'ﬁ%’]cﬁﬂe "ffvﬁ)l" ?%r %uﬁ?r °fefFP™Séhereby if [err]

and [err] together with the

- ia (5] "CN
0
g
5 (b) -C-R®
q
v o - _ pl0
(e} -(Y) (C]r R
wherein o/
R® is (a) alkoxy containing 1-5 carbon atoms, or W/

(b} dialkylamino containing 1-3 carbon atoms in
10 the alkyl parts;

mis D or 1;

r is g or 1;

Y is (a) -0-
(b) -NH-
15 (c) -NR10

(=]

R™™ is (a) H _
{2) alkyl containing 1-3 carbon atoms,
(c) arylalkyl ceontaining 1-2 carbon atoms in the \t
alkyl part, or
20 : (d) aryl;

R~ is (a) H or
{b) -C~-R™7;

wherein
R4 is (a) alkyl containing 1-6 carbaon atoms,
25 (b) arylalkyl zontaining 1-2 carbon atoms in the
alkyl part
(c) aryl
(d) alkoxy containing 1-4 carbon atoms



15 adj acent carbon atons in the benzimdazole ring formtwo rings they
may be condensed with each other, in which-for- nulas [err] and [err],

which are the sanme or different, are (a) aryl, 20 (b) alkoxy
-containing.1l-4 carbon atons, (c) al koxyal koxy containing 1-3 carbon atons

i n each al koxy part, (d) arylal koxy containing 1-2 carbon atons in. the

al koxy part, 25 - (e) aryloxy, =(f). di al kyl am no containing 1-3
carbon atons in the al kYJe)pWytﬁlkonl dofitainR¥g NObi Arbéh @fomdi ﬂ?rthé"aﬁf?yl
optionally sub- stituted with containing 1-3 carbon 3

atons [err] -is (a) aIk@W’ ontalnlng 1-4 carbon atons, or (b) alkylene
cont ai ni ng 2-3 carbon at fitsaryZoxy -0- or [err]; 35 nis 0 or 1,
{g) amino
5 (h) mono- or dialkylamino containing 1-4 carbon atoms in

the alkyl part(s)

(i) arylalkylamino containing 1-2 carbon atoms in the alkyl
part '

(j) arylamino;

10 R6 and R8, which are the same or different, are

(a) Hor
(b) alkyl containing 1-5 carbon atoms;

R" is (a) H
(b) alkyl containing 1-8 carbon atoms
15 (c) alkoxy containing 1-8 carbon atoms
(d) alkenyloxy containing 2-5 carbon atoms
(e) alkynyloxy containing 2-5 carbon atoms _
(f) alkoxyalkoxy containing 1-2 carbon atoms in each alkoxy
group
20 (g) dialkylaminoalkoxy containing 1-2 carbon atoms in the
W, alkyl substituents on the amino nitrogen and 1-4 carbon
atoms in the alkoxy group
oxacycloalkyl containing one oxygen atom and 3-7 carbon
atoms |
25 _ (i) oxacycloalkoxy containing two oxygen atoms and 4-7 carbon
atoms
(j) oxacycloalkylalkyl containing one oxygen atom and 4-7
- _ carbon atoms
(k) oxacycloalkylalkoxy containing two oxygen atoms and
~ 30 4-6 carbon atoms, or ' ‘
| (1) R® and R7, or R and R® together with the adjacent carbon
atoms in the pyridine ring form a ring wherein the part
constituted by R6 and R7, or R7 and R8,'is
-CH=CH-CH=CH
35 -0-(CH,) -
-CHZ(CHz)p-
-0-CH=CH-

~ (h)



Ais
cont ai

cont ai

(a) alkylene containing 1-6 carbon atons (b) cycl oal kyl

ene

ning 3-6 carbon atons -4- (c) al kenyl ene containing 2-6 carbon
atons (d) cycl oal kenyl ene contai ning 3-6 carbon atons, or (e) al kynyl ene

ning 2-6 carbon atons; [err] is (a) -CN 5 (b)

[err]

(C [err] wherein [err] is (a) al koxy containing 1-5 carbon atons,. or

(b) di
parts;

10

15

20

25

.cyclic alkyl, and at the same time more than one of Rl, R2

30

al kyl am no containing 1-3 carl®n atons in 10

t he al kyl

mis 0 or IyurcksSpgy- O or 1; Yis (a) -0- (b) -NH

-N-CH=CH-
I
CH}
wherein p is 2, 3 or 4 and the 0 and N atoms always are

attached to position 4 in the pyridine ring;

and physiologically acceptable salts of the compounds I

wherein X is 53

with the provisos that

7

(a) not more than one of R6, R’ and rR8 is hvdragen,

5 6 7

(b) when X is S0, R” is H and R™, R’ and RS are selected only

from hydrogen, methyl, methoxy, ethoxy, methoxyethoxy and

2 o3

ethoxyethaxy and at the same time more than one of R1, R™ R
and Rq are hydrogen, then those radicals R1,'R2, R3 and R4
thch are not H cannot be selected only from straight chained,
branched chained or cyclic alkyl groups, halogen, straight
chained, branched chained or cyclic alkoxycarbonyl, straight

chained, branched chained or cyclic alkoxy or alkanoyl,

6

{c} when X is S, R5 is H, alkanoyl or-alkoxycarbonyl, and R",

R7 and R8 are selected only from hydrogen, methyl, ethyl,

methoxy, ethoxy, methoxyethoxy and ethoxyethoxy and at the

same time more than one of R1, RZ, R3 and Ra are hydrogen,

then those radicals R1, RZ, R3

be selected only from straight chained, branched chained or

and R4 which are not H cannot

cyclic alkyl groups, halogen, straight chained, branched
chained or cyclic alkaxycarbonyl, straight chained, branched

chained or cyclic aikoxy, alkanoyl, trifluormethyl, or NOZ'

(d) when X is S0, one of R6, R7

of Ré,'R7 and R8 are straight chained, branched chained or

3 3

R and R4 are hydrogen, then those radicals R1, Rz, R” and R4

and RB is H and the other two



15 (c) [err]; [err] IS (a) H (b) alkyl containing 1-3
carbon atons, (c) arylal kyl containing 1-2 carbon atons in the al kyl part,

or 20 (d) aryl; R is (a) Hor 0 (b) -CR wherein R14 is
(a) alkyl centaining 1-6 carbon atons, 25 (b) aryl al kyl
containkng 1-2 carbon atons in the alkyl part (c) aryl (d) al koxy
containing 1-4 carbon atons (e) arylalko&y containing 1-2 carbon atons
in the al kyl part T 64 -

which are not H cannot be selected only from straight

chained, branched c¢hained or cyclic alkyl, halogen, cyano,

0 0
i i
-C-(alkoxy), (alkyl)-DC-(alkyl)-, alkoxy, hydroxyalkyl, CF 5,
]
- or (alkyl)-C-, where (alkyl) includes straight chained,
5 branched chained or cycliec alkyl,
U (e) when R3, Ra, R5 and R15 are H and simultaneously R6 and
R8 are H or CH3 and R7 is DCH3, then R1 is not CF3 when R2
\;. is H, and R2 is not CF3 when R1 is H,
/



(f) aryloxy (g) amno 5 (h) nono- or dial kyl am no cont ai ni ng
1-4 carbon atons in the alkyl part(s) (i) arylal kylam no containing 1-2
carbon atons in the alkyl part (j) arylamno; 10 [err] and [err], which are
the sane or different, are (a) Hor (b) alkyl containing 1-5 carbon atons;
R7 is (a) H (b) alkyl containing 1-8 carbon atons 15 *(c)

al koxy containing 1-8 carbon atofs.(d) al kenyl oxy containing 2-5 carbon
atons (e) al kynyl ox contalnlng 2-5 carbon atons é al koxyal koxy

cont aPRPngT 12t bé?b%ﬁ seohEC i ptesthnal koxloRTRtpc BYves and’as ()

di al kyhaptbhoatkoxy gastainiagid- QecasbnmnaimnsammalmeaamMwénsmbst|tuents on
t he anLno pltngen and 1-4 carbon atons in the al koxy group

(SR

iliuystrative examples of the various radicals in the for-
5 mutz I are as follows. These illustrative examples will be

applicacle tc agifferent radicals depenging on the number of

carbon atoms prescribed for each radical. It will be under- W

stocd that the expressions "alkyl” and "alkoxy"” include

straignt, cranched and cyclic structures. - -,
10 nalozen: F, Cl1, Br, I

Alkyl: CHBJ CZHE' n-= C3H7: 1'C3H7: n- C4Hg, SEC-"C4H3,

iso.-C4Hg, tert. C4Hg, n*CSHll, n- CSH13'

15Alk lene: ~CHy=s -CHpCHy=, =(CHp) 3=, ~CHy=CH= L ={Cmil,-, "/
CHy

_[CH2)5-J -(CHZJG-

CH (Ch.
/CHi‘ } 2)2\ 7 Z

N
Cycloalkylene: -Cﬁ\\ ALH~- , -CH CH-, -CH CH-
P
Chy \cHZ/ h ia 4/

Alkenylene: -CH=CH- , ~CH2-CH=CH- ’ -CHZ*CH=CH-CH2- ,

'(CHZJZ-CH=CH-CH2- , ‘(CH2)3-CH=CH-CH2-

20Alkylthio: -S-CH -S-C,H -S-i-C.H

3’ 25’ 37



(h) oxacycl oal kyl containi ng one oxygen atom and 3-7 carbon atons 25

(1) .oxacycl oal koxy contai ning two oxygen atons and 4-7 carbon atons (j)
oxacycl oal kyl al kyl contai ni ng one oxygen atom and 4-7 carbon atons (k)
oxacycl oal kyl al koxy contai ni ng two oxygen atons and 30 4-6
carbon atons, or (1) R6 and R7, or R and R8 together with the adjacent
carbon atons in the pyridine ring forma& & ng wherein the part constituted

by [err] and [err], or [err] and [ertiq+sn CH=CH Che '
[err] [err] -0-CH=GHE:«znyifne:NH-CH-CH , -G Ch-
| : ) D \~CH--il.H- RN
' Z V4
Zia,nylzne: -C=C- , -CH,-C=C- ,
) ALRSK, -3Chy , -OC,Hg » -0-n-CgH, , -S-i-CgH, ,
.. -D-n-C4H3 , -EJ-isso-C‘,'Hg ’ -S'-sa-:..-C‘.!_H_g ,
| 5 -0-tert.-C,Hg, -0-n-CgHyy
/
Chn tHa
-o-( CH, , -OCH,-CH | ¢,
~ chyg 2 2 S LH
2 2
_CH,CH _CH,CH
-0CH.CH.CH,-CH %] 2, -0-CH 2% %X
27272 "~y cH HCHZ 2
272 272
Alxoxyalkoxy: -DCﬁZDCH3 ’ -OCHZCHZDCH3, -DCHZCHZ-’JCHZCH3,
-DCHZCHZCHZDCHZCHZCH3
10 Aryl: '
o
N

Arylalkoxy: '-DCH2</:\> » ~OCH5CH, / \
Aryloxy: -D—@
2

Arylalkyl: -CH s -(CH2]2 s
CH
3
AN
15 Alkenyloxy: 'O-CH=CH2 P ‘U-CH=CH-‘CH3 ’ ‘U-CH=CZ—1-C2H5.

-D-CHZ-CH=CH-CH2CH3



[err] wherein pis 2, 3 or 4 and the O and N atons always are 5 attached to
position 4 in the pyridine ring; and physiologically acceptable salts of

t he conpounds | wherein Xis S5 with the provisos that (a) not nore than
one of R6, R7 and R8 is hydrogen, 5 6 7 8 10 (b) when X
is SO R is Hand R, R and R° 8re selected only from hydrogen, methyl,
nethoxy?-étﬁoxyf:hethoxyetﬁﬁ&@:andCeihgx?%EMnyGamﬂ at=t he-same tinme nore
than one of Rl, R2 R3 and-R,_afre-hydregen, then tho%e radicals [err] and R
which are not H cannot be sefected oAl y3from strai ght chained, 15 branched
chained or cyclic al kyl groups, hal ogen, straight chained, branched chai ned
or cyclic al koxycarbonyl, straight chained, branched chained or cyclic

al koxy of-:atkamoyts ¢ei~mhen 3¢ s, rR5;is1 Hcal dahdyl of. al koxycar bonyl
and [err], [err] and [err]_are selected only from hydtogen, nethyl, ethyl,
20 met hoxy,ethgxy, methoxyejhoxy and e &Eﬂg&ﬂf&my and at jm§§§ne tinme

more than oge.of {err]~and [err]. ar&Qydrogen, » =CH . s
SRy aﬂkcgzﬁs OCH,CHCH, Ng-gn,

C-Cn
2\,\__1 _
N~ S 2
-Cha. .

-
-

5 -Zn

tivs examples of the ring structures involving g%,
R“.'

I a
=7, R7 o

vy

are

<
J
]
'3
11}
>
+
[0}

N ~CH,CH,CH, -
- : - o
CH,CH,CH,CH, | v
~CH,=C(CH4) ,=Cri W
-(CHZ)S-
~CH=CH-CH=CH-

-
22
[
15 ‘CHZ-CH-CHZ-
’EH -?H -CH

H3 CH3
) -EH "CH -CH -CH-
]
‘(CHZ]Z-NH°
-0CH,0-

2 “CHy-

3

2



then those radicals [err] and [err] which are not H cannot be sel ected
only from strai ght chai ned, branched chai ned or cyclic al kyl groups,

hal ogen, straight chai ned, branched 25 chained or cyclic al koxycarbonyl,
strai ght chai ned, branched chai ned or cyclic al koxy, al kanoyl,
trifluormethyl, or NO 6 7 8 (d) whepgX_is SO one of R, R and R
is Hand the other two of [err] and [err] arée straight chained, branched
chai ned or cyclic alkyl, and at the sane tine nore than one of [err], 30
[err] and [err] are hydrogen, then-gteseHL@dicals [err] and [err] - 6a -
whi ch are not H cannot be sel ected_ D#§C£f n1$traight chai ned, branched
chai ned or cyclic al kyl, hal ogen, éga ; 3?2? T- (al koxy),

(al kyl)-[err]-(al kyl)-, al koxy, hydﬁb&W§]§y+, [err], or (alkyl)-C, where
(al kyl) includes straight chained, 5 branched chai ned or cyclic alkyl, (e)
when R3, R4, R5 and R15 are H and sinultaneously R6 and

U 5 -CHZ-D-[CHZJZ-D-

_CH--- -(]-

2 0 ?H CH2 ]
CH3
;:::CD-
) -0; Zo-
_/
o/ The i
ifng radical -(Z)n- A - D comprises the follawing radicals.

10 The expression (alkyl 1-3¢) ete. means alkyl groups
containing 1, 2 or 3 carbon atoms.

A - CN
a
1]
A -C -0 -(alkyl 1-5c)
? (alk -
A E i N// yl 1-3¢)
i \\Talkyl.l-3c)
15 A - H
A - (alkyl 1-3¢)
A - (alkyl 1-2c)-aryl
A - aryl



[err] are Hor [err] and R is [err], then [err] is not [err] when [err] is

H and [err] is not [err] when [err] is H, -7- are effective as
gastrointestinal cytoprotectives and as inhibitors of gastric acid
secretion in mammal s and nman as Il lustrative exanples of the various

_follows. These illustrative exanples
w || be applicable to different cal s dependi ng on the nunber of carbon

atons prescribed for each radlcal It will be under- stood tnat the
expressions "al kyl " and*‘alﬁoxyé mmblhd%:Btraignt, branched and cyclic

structures. 10 halogen: » - ¢ - F1x&G ,ngqlla AlLkyl : [err] Al kylene:
[err] Cycl oal kynene: [err] Alkeny ene: CH- , [err] , [err],

[err],éerr]

radicals in the for- 5 nula | are g§

Lo
= Tl

i

A - Am (alk_/L i-3¢c)
A - Nh -{alkyl 1-2c)-aryl
A - Ni - aryl

R
A - & - H '
IRIS' e
1 | A - N -(al - '
0 | :lg[azkyl 1-3c]) "/
A - & -(alkyl 1-2c)-aryl
RlG
A - & - aryl
i
A-0-¢C-H
i
A- 0 - € - (alkyl 1-3c)
i
15 A- § .- é - (alkyl 1-2¢)-aryl
1
A- 3 - ¢ - aryl -/
d
A-NH-[I'.!-H
i
A~ NH - C -(alkyl 1-3c)
i
A- NH - C -(alkyl l-2cl)-aryl
20 A- NH - aryl
r10 g
AN - € -k
g
A -N=-C - (alkyl 1-3¢g)
v 2
A - N - C -(alkyl 1-2c)-aryl
RLD

P
A -N-C -aryl



e

20 A kylthio:

[err] Al koxy Lert]

- 8- Cycl oal kenyl ene :

: [err] 5 Al . [err] Al kynyl ene
[err] Arylal koxy: _[erl] Aryrgiyalkoxy- [err] 10 Aryl:
{ﬁrr] 15 Al kenyl oxy: ferr] {érri | [err] Arylalkyl
ustrati ve exanples of the radical [err] are: [err]
- 12 -
-0 -A - CN
i
-g -A - C-0-(alkyl 1-5c)
E /,[alkyl 1-3c)
-g -A - C - N -
(alkyl 1-3c)
-g-A - H
T 5 . -0-A -(alkyl 1-3c)
" -0-A-(alkyl 1-2c)-aryl
_ -0-A-aryl
O/ .
- -A-~-0-H
-0 - A - 0 -(alkyl 1-3¢c)
10 -0 - A - 0 -(alkyl 1-2c)-aryl
-0 -A-0- aryl
-0 - A-NH -H
-g - A - NH -(alkyl 1-3c)
-0 - A - NH -(alkyl-l-Zc]-aryl
15 g - A - NH - aryl
T10
g-A-N-H
N §1g
N/ g - A - N -(alkyl 1-3c)
g0 - A - N -(alkyl 1-2¢c)-aryl
RlD
-g - A-N - aryl
- :
20 -g-A-0-0C-H
i 8]
-0 - A-0O- g - (alkyl 1-3¢)
%
-g - A-0-C-~- {alkyl 1-2cl-aryl
T
-g -A-0-C - aryl



[err] Illustrative exanples of the ring structures involving [err], [err]
or [err] are [err] wherer [err] is [err] 10 - 10- [err] 5
[err] The radical [err] - A - O conprises the followi ng radicals. 10 Tne
expression (alkyl 1-3c) etc. nmeans al kyl groups containing 1, 2 or 3
carbon atons. A - CN[err] (alkyl 1 -5c) [err] 15 . A- HA- -
(al kyl 1-3c) =13 - :

-0 - A - NH - @ - H

g -{alkyl 1-3¢)

-3 -~ A - iNH -
-0 - A - Nd - i -(alkyl 1-2cl-aryl "
-0 - A - NH - aryl
qlo )
-1
5 -0-A-N-C-H o/
10
R | -
| @ "/
-0 - A-N - - (alkyl 1-3c) '
Ilq10 ﬁ |
-0 - A - N - C -(alkyl 1-2c)-aryl
RlEl P
]
-0 -A-N - é -aryl
0
i
-C- A -CN
% il . '
10 -C- A -C - 0-(alkyl 1-5¢) /
7 B lalkyl 1-3c) ~/
-C- A -C - N\\ '
(alkyl 1-3c)
?
-C -A -H
1
-E -A -(alkyl 1-3c]) .

-A -(alkyl 1-2c)-aryl

)
O=0 0O=0

15 -A- aryl



A - (alkyl 1-2c)-aryl A - aryl - 11- A - 0 HA - (al kyl 1-3c) A

- 0- (alkyl 1-2c) aryl A - 0 -aryl A - NH- HA- NH -(alkyl 1-3c) A
- NH -(alkyl 1-2c)-aryl A - NH - aryl [err] 10 [err]
[err] 20 . A- NH - aryl [err]
- 14 -
it
-C -A -0 -H
J

]
QO O=0) O
'
X

-0 -(alkyl 1-2c)-aryl
i
-C -A -0 -aryl
o/
7
5 -C -A -NH -H
/ )
[
-C -A -NH -(alkyl 1-3c)
i
-C -A -NH -(alkyl 1-2c) -aryl
1
-C -A -NH -aryl
ﬁ 10
-C -A -N -H
ﬂ $10
10 -C -A -N -(alkyl 1-3c)
ﬁ ﬁlD
L -C -A -N -(alkyl 1-2c)-aryl
ﬁ RlU
\/ !
-C -A -N -aryl
0
Il il
- -C-A-0-C-H
- i
-C-A-0-C-(alkyl 1-3C)
10
15 : -C-A-0-C-(alkyl 1-2C)-aryl

P

-C-A-0-C-aryl



0 -A -(alkyl 1-3c)

12 - -O-A- CN[err] -0-A- HS5 - 0- A- (al kyl
1-2c)-aryl -0-A-aryl -O-A-0-H-0- A- 0 -(alkyl 1-3c) 10 -0
- A- 0 -(alkyl 1-2c)-aryl -0 - A- 0 - aryl -0- A- NH- H-0- A- NH
-(alkyl 1-3c) -0 - A- NH-(alkyl- 1-2c]-aryl 15 - O0-A- NH-
aryl [err] - 15 ~ :
~-C-A-NH-C-H
7 i
-C-A-NH-C-{alkyl 1-3C)
i |
-C-A-NH-C-(alkyl 1-2C)-aryl
1 .
-C-A-NH-aryl hd
A ~
5 ~-C-A-N - C-H
T
-C-A-N - €-(alkyl 1-3C)
r10 g
] | Al .
-C-A-N - C-(alkyl 1-2C)-aryl
10
R
i F o
-C-A-N - C-aryl
5 K_J\
The ragical -L-Rll camprises the following radicals. ~
i
10 -C-aryl
]
-C-0-(alkyl 1-4C) :
% .
-C-0-(alkyl 1-3 c)-0-(alkyl 1-3c) i
1
-t-G-(alkyl 1-2c)-aryl
0
li
-C-0-aryl
0
i (alkyl 1-3¢)
15 -E-N’/

\‘(alkyl 1-3¢)



- 13- [err] [err] - O- A -NH -aryl - 14 - Jerr] [err] [err] [erri
[err] [err] [err]

[err]

-/

10

15

The radical -C-R

Tne radical -D-C-Rlz

0
-0-C-aryl
0

- 16 =

S ) '
-C=N . (optionally substituted witn alkyl)

! ] 3 » »
-N ) (optionally substituted with alkyl)

comprises the following radicals.

-0-C-0-(alkyl 1-4c¢)

g

-U-é-U-(alkyl 1-3c)-0-(alkyl 1-3c)

a
i
-0-&-(alkyl

-0-C-0-aryl

OO0

-0-C-i

1-2c)-aryl

_Aalkyl 1-3c)

Malkyl 1-3c)

14
0

(optionally substituted with alkyl)

(optionally substituted with alkyl)

comprises the following radicals:

-C-(alkyl 1-6¢)

Q

|
~-C-(alkyl 1-2¢)-aryl

Q
-E-aryl

f
-C-0-(alkyl

1-4c)



[err] The radi cal [err]
16 - [err]

[err]

conprises the foltow ng radicals. 10
(optionally substituted with alkyl) [err]

(optionally substituted ﬁﬁth al kyl) The radical [err]

following radicals. [err] 5 - [err] [err] 10

(optionally substituted with alkyl) [err] (optionally substituted wth
al kyl ) The radical [err] conpri§ef7tbe following radicals: [err] [err] 15

[err]

.0

-C-0-talkyl l-2c)-aryl

]
O O~ r Q)
]
&
T

~3-aryl

S .

-C-NH(alkyl l-4c)

5 ?  talkyl 1-4c)
-C-N{_

(alkyl 1-4c)

T (alkyl 1-2¢)

-C-N
"aryl
g
~é-NH(aryll

conprises the
[err]

10 Further illustrative examples of the radicals in the formula I are:

alkylsulfinyi: ) SOCH3, SOCZHS’ SOCHZCHZCH3, SO-i-C3H

So-n-C4Hg, SO’"'CSH]]

oxacycloalkyl: Q;::::;r__

oxacycloalkoxy: Q‘/,\\§-—O-—-

N

15 oxacycloalkyl-alkyl: Q;::j:>———CH2‘
oxacycloaikyl-alkoxy: Q<::jj>r"CH2-O-

7!



- 17 - [err] 10 Further illustrative exanples of the radicals in the

formula I are: al kylsulfinyl: [err] oxacycl oal kyl
[err] oxacycl oal koxy: [err] 15 oxacycl oal kyl -al kyl
[err] oxacycl oal kyl - al koxy: [err] - 18 - The conpounds of the

invention that are sul foxides (X=SO nave an asymretric centre in the
sul fur atom i.e. these conpouncs exist as two. cptical isoners
(ﬁnagtloners),dor if they also contain o or nore asymmetric carbon atons
t he conpounds nave two or nore diastergonmerjc, forns ch. exist- ..ng in
t wo enantioneriéhFoFﬁ%PGQRﬁﬁl%&Jﬁﬁ%ﬁfW@“EéPBo%kafoﬁﬁe sy FFExL e (x=501
nave an asymmetric centre in the sulfur atom, i.e. these
comcouncs exist as two cptical isomers (enantiomers), or if
they also contain cne or more asymmetric carbon atoms the
§ compcunds nave two or mcre diastereomeric forms, each axist-

ing in two enantiomeric forms. Such asymmetric carbon atoms

15 R15

may the carton atom on which R is attached (when

9]
w

is c=ner tnan H) or a carbon atom in some of the substituents.

scth tne pure enantiomers, racemic mixtures (50% of each
+

1%

S 10 snantiomer) ana unequal mixtures of the two are withi he

cr
or
[¢1]
ot

n
scops of tne present invention. It should be understocd

21i tne diastereomeric forms possitSle (pure enantioners

(@]
'3

racsmic mixtures) are witin the scope of the inventicn.

The ccmpounas of tne invention that are sulfides (X=S) may
15 Se asymmetric due to one or more asymmetric carbon atoms,

s csscribea above. The different diastereomeric forms

[¢}]

cossicle as well as the pure enantiomers ang racemic mixtures

are witnin tne scope of tne invention.

~culc 22 notea that for 2il tha2 compouncs of tne Invan-

20 in R® is H the substituents Rl and R as ws.ii =23

N\ R“ ang R~ are considered to be eguivalent. This is dus ©
-ne tautomerism 1in the imidazole part of the benzimicazcis
rucleus causing an eduilibrium betwsen the two possioie_wr-

forms. This is illustrated by the following exampls:

- CH

- 3
) /N CZHS
i 25 {-a-< p—
CH,

|
H




may be the carbon atom on which R15 is attached (when R15 is other tnan H)
or a carbon atomin sone of the substituents. both the pure enantioners,
‘racem ¢ m xtures (50% of each 10 enantionmer) ano unequal m xtures of the
two are within the scope of tne present invention. It should be understood
that |Ii the diastereoneric forns possible (pure enantioners or racemc¢

m xtures) are witin tne scope of-th® +nventi on. The conpounds of the

i nventi ony t hatpakersddl GFERS 49T MRYcAR hE, aSynthini ®dyget 0 one or nore
asynnetrlc carbon atons, as described above. The di fferent diastereoneric
forns possible as well as the pure enantioners and racem c m xtures are
within tne scopetof tne invention It should be noted that for all tne
conmpounds of t 0 Jrnl He .t t ts [err]
and [err] as |F5ﬂ§ﬁﬁé @ and %QFtFégy%ﬁ@%ﬁgl édaﬁ3§ggﬁegggeglent Thi s
is due to the tahybheﬁanﬁCH » BAEH anddigl e part of t he benzi m dazol e

nucl eys causing gpe eg@"d%l '%"lk}’l@nl?eé "V%eg'néyh@néimaﬁd)%'-bik%léﬁéinl wheéteR- Thi's
is ilFustrated b% t ne herr R]g _

1s CN, COO?quyg)
4. aryl and aryloxy

0~ /
5. -CH th
N0 M2 '
W/
6. CHZCHZCH2 . CHZCHZCHZCHZ- and -CH=CH-CH=CH-
!
10 7. -CH=CH-CH=C-(CH2)2_3-
8. saturated heterocyclic ring structures having 2 oxygen
atoms
9. unsaturated 6-membered heteracyclic ring structures having
one nitrogen atom
. " 1 52 43 4
15 Il Further preferred groups of the radicals R', R™, R™ and R
are: :
o/
1. H o/
2. halogens C1 and Br and the groups CO{phenyl), COOCH3, Y
SCH3 and SOCH3 ' :
20 3. the groups alkyl, alkoxyalkyl, aryloxyalkyl, arylalkyl,
aryl
4. the groups alkoxy, alkoxyalkoxy, aryloxyalkoxy, arylalkoxy,
aryloxy
5. the group alkanoy!
25 6. -CHZCHZCHZ-, -CHZCHZCHZCH2 and -CH=CH-CH=CH-

I
7. -CH=CH—CH5C-(CH2)2_3-
8.-saturated heterocyclic ring structures having 2 oxygen
atoms in 4,5-, 5,6~ or 6,7- "catechol positions”, e.g.

(5,6-position shown)



- 19 - Preferred groups of the radicals [err] and [err] are: 1. H 2.
hal ogens F, C, Br and the groups CN, CHO, CQ(aryl), COQ(al- kyl), [err]

and [err] 5 3. the groups al kyl ene-D, O al kyl ene-D and
CO al kyl eng-O wherein Dis CN, COOal kyl), [err] or [err] 4. aryl and
aryloxy 5. [err] 6. [err] and [err] 10 7. [err] 8. saturated

het erocyclic ring structures having 2 o%%ben atons 9. unsaturated
6- menber ed heterocycllc,rlng uct g~es having one nitrogen atom 1 I

Further preferred gtggff 0 hexMddi ca s [err] and [err],ag? 1. H
' N S M= ,/CHZ _ /\L__/
H

T o2 53

III  Still further preferred groups of the radicals R', R™, R
and R4 are: '
W 1. H
5 2. Br and the groups COOCH3 and CF3
4. the groups CH30, CHB(CHZ)GO" CH30CH2CH20-, (phenyl)-
OCH,CH,CH,0-, (pheny1)CH,CH,0-, (pheny1)0-
5. the groups CH3C0- CZHSCO'
7. -OCHZO-, -OEjjo- in the 5,6-"catechol position"
v Particularly preferred groups of the radicals R], RZ, R3 and
R4 are:
H, COOCH3, CF3, CH3, CZH CH(CH3)2, CH30, -CHZCHZCHZ-,
15 CHZCHZCHZCH2 and -OCHZO-
N
o y In a preferred embodiment, at least three of the radicals

1 4

R!, R%, R3 and R
least one ring.

are other than hydrogen, or they form at

VI In another preferred embodiment the radicals R] and R2 form
. 20 a ring structure

VII In another preferred embodiment the radicals R2 and R3 form
a ring structure.

VIII In a preferred embodiment at least three of the radicals R],
RZ, R3 and R4 are other than hydrogen.

25 IX In a preferred embodiment the radicals R] R2 R3 and R are

selected from H, halogen, CF3, alkyl and alkoxy groups.



2.-halogens.d and Br and the groups CQ(phenyl), [err], [err] and [err] 20
3. the groups al kyl, al koxyal kyl, aryl oxyal kyl, arylalkyl, aryl 4. the
groups al koxy, al koxyal koxy, aryl oxyal koxy, aryl al koxy, aryloxy 5. the

group al kanoyl 25 [err] and [err] 7. [err] 8.-saturated
heterocyclic ring structures having 2 oxygen atons in 4,5-, 5 6- or 6,7-
"catechol positions", e.g. (5, 6- p%ﬁrtion shown) - 20 - [err] 1] Stil
further preferred groups of theradical s [errh ang [%rr] ape: 1. H

X in a preferred embodiment -the radicals R, and R’ are
selected from H, alkyl and alkoxy groups.

X In a preferred embodiment the radicals R], R2, R3 and R4 are
selected from H and alkyl groups.
5 XiI The preferred group of X is S.
XIIT The preferred group of X is SO. [ ._ -
XiV  The preferred group of R]5 is H. i G

Xy Preferred groups of the radical R5 are H, arylcarbonyl, alkoxycar-
bonyl, arylalkoxycarbonyl, dialkylaminocarbonyl and arylaminocar-
10 bonyl.

XVl  Further preferred groups of the radical R5 are H, phenylcarbonyl,
methoxycarbonyl, tert-butoxycarbonyl, benzyloxycarbonyl, dimethyl-
aminocarbonyl and phenylaminocarbonyl. )

S

XVII Particularly preferred of the radical R” is H.

15 XVIII Preferred groups of the radicals R6 and R8 are:

]. H, CH3, CZHS} C3H7 and CH(CH3)2
2. ring structures connecting position 4 in the pyridine ring.
XIX Particularly preferred groups of the radicals Rs_and'R8 are
H, CH3, CZHS and ring structures also connecting position 4
20 in the pyridine ring '

XX  Preferred groups of the radical R7 are

1. H, CHy, C,H
3 Lol N
2. OCHy, OC,Hg, OCHCHCH3, O(CHy)5CHy, OCH,—<] ocH,— > -

3. OCHéCh-CHZ, OCHZC CH



5 2. Br and the groups [err] and [err] 3. the groups [err], phenyl

4. the groups [err], (phenyl)- [err], (phenyl)[err], (phenyl)O 5. the
groups [err], 10 6. .[err] 7. [err] in the 5, 6-"catechol position”
|V Particularly preferred groups of the radicals [err] and [err] are: H_
[err] 15 [err] and [err] V In a preferred enbodi nent, at | east
three of the radicals [err] and [err] are _other than hydrogen, or they form
at | east one ring. VI I n anot her préTé%%éH enbodi ment the radicals [err]
and [err] form 20 i,ng ru e VI I n anot her preferred

enbodi nent the radi é"al %Cﬁzéﬁzqd"‘ana"%f*arr\ forma ring structure. VIIl 1In a
preferred enbodi nent at | east three of the radicals [err], [err] and [err]
are ot her than hydr 6ge@tH,CH,N(CH,), ‘

6. -CH=CH-CH=CH-bound to positions 3 and 4,
~CH=CH-CH=CH-bound to positions 4 and 5,
5 -CHZCHZCHZ-bound to positions 3 and 4,
-CHZCHZCHZ-bound to positions 4 and 5,
-CHZCHZCHZCHZ-bound to positions 3 and 4,
-CHZCHZCHZCHZ-bound to positions 4 and 5,
-OCHZCHZ-bound to positions 3 and 4,
Y, 10 -OCHZCHZ-bound to positions 4 and 5,
-OCHZCHZCHZ-bound to positions 3 and 4,
-OCHZCHZCHZ-bound to positions 4 and 5,

XXI Further preferred groups of the radical R7 are:

. CH3
. OCH3, OCZHS’ OCHZCHZCH(CH3)2

1
2
3. OCHZCH=CH2
4. OCHZCHZOCH3, OCHé—<:;>

5. -CHZCHZCHZ-bound to positions 3 and 4, -CHZCHZCHZ-
\_ -bound to positions 4 and 5, -CH,CH,CH,CH,-bound to positions
3 and 4, -CHZCHZCHZCHz-bound to positions 4 and 5, -OCHZCHZ-
bound to positions 3 and 4, -OCHZCHZ-bound to positions
4 and 5, -OCHZCHZCHz-bound to positions 3 and 4, -OCHZCHZCHZ-
bound to positions 4 and 5.

15

XXII Particularly preferred groups of the radical R7 are CH3, OCH3,

25 OCH,CH,CH(CH,) ,, -OCHZﬁ(;> , =0CH,CH,CH,-bound to positions

3 and 4 or to positions 4 and 5.



25 1IX In a preferred enbodiment the radicals [err] and [err] are
selected fromH, halogen, [err], alkyl and al koxy groups. - 21 - X

in a preferred enbodinment-the radicals [err] and [err] are selected from
H, al kyl and al koxy groups. In a preferred enbodi nent the radicals:[err]
and [err] are selected fromH and al kyl groups. Xl I The preferred group
of Xis S XiII The preferred gro of Xis SO XIV The preferred group
of RI5 is H XV Preferred groups of the radical [err] are H,

aryl car b8&J1L  afvedrynedr PNy | SUbsE {udi abpasteMIsn§te: di al kyl ami nocar bonyl
and aryl am nocar- 10 bonyl . XVi Further preferred groups of the
radical [err] are_H, phenyl carbony nmet hoxycar bonyl . tert-butoxycarbonyl,

benzyl oxycar bonyl “~'d3 net hyl - .am no b&&yl and phe Hg@ﬁzﬁﬁ&%ﬁgnyl . XV
Particul arl f“gﬁ@f;é‘\r\n,edcﬁj t h¥ el i s HH CH,
\\N//_\ ' NN O
N
OCH,CH=CH OCH,C=CH OCH,CH,0CH
P R 2 272773
CH CH CH CH
AR Yo - o7 w
N N N
5
o/




15 XVIIl Preferred groups of the radicals R6 and R8 are: 1. H CH3

C2H5, C3H7 and CH(CH3)2 2. ring structures connecting position 4 in the
pyridine ring. XIX Particularly preferred groups of the radicals R6 and R8
are’H, CH3, C2H5 and ring structures .al so connecting position 4 20

in the pyridine ring XX Preferred groups of the radical R7 are: 1. H,

CH3,-C2H5 2. [err] 3. [err] - 22 - 4. [err] 5. [err] 6.
- CH=CH CH=CH-bound to positions 3 and 4 24CH=CH CH=CH bound to positions 4
and 5, 5 xxiv [ FRRkn&0gRgedrRe@ Bk i dyANSubkt3Bet thn b&FERFnOQpRY O
positions 4 and 5, o
OCH ~ QCH,CH=CH oc:H’k0
CH \V//L\ 3 2 2 ¢
3 ?OYC% CHy 3 CH, CH3\©IEH3
kN/l\
N N
o/\l 0 OCH,
' ' CoHg
N :
ol ©L Q
: | R N N
o/
OCH CH CH
3 oy csz\/j (ic%
) @, O
! i
ENTEEN ‘\N N
CH ?H3 CH CH CH fH3. CH
3 ~ "3 3 3
'\CND/\ CND/‘\ Ou*
'\/.
—/ XXV Stil1l further preferred pyridyl substitution patterns are:

OCH, OCH, ' OCH,CH=CH,,



[ ERR] - bound to positions 3 and 4, [ERR]-bound to positions 4 and 5,

[ ERR] -bound to positions 3 and 4, 10 [err] bound to
positions 4 and 5, [err] bound to positions 3 and 4, [err] bound to
positions 4 and 5, XXI Further preferred groups of the radical R7 are: 1.
[err] 15 2. [err] 3. [err] 4. [err] 5. [err]-bound to positions 3
and 4, [err] -bound to positions 4 and 5, [err]- bound to positions 20

3 and 4, [err]-bound to positions and 5, [err] bound to positions 3 and

4, [err]XXVPU”%H%éBPa?*ﬁkL&%?gﬁkg%Qﬂy 1P/Fegb]stm}t'?9n tﬂ%t’?@ﬁw‘# Lans 3 and 4,

[err] bound to positio articularl’y preferred groups of the

radi cal R7 are CH3, OCH3, 25 [err] -bound to positions 3 and 4 or
to positions 4 aruﬁﬁg. QCHZCH=cH2'
I
CH CH CH CH
L\ N
XXVII In a preferred embodiment two of the radicals R6, R7 and R8 o/
form one ring structure and the third radical of Rs, R7 and _
5 RS is H. ' e

XXVIII In a preferred embodiment R]5 and R5 are H, at least three of

the radicals R], Rz, R3 and R4 are other than H, R6 and R8
7 . _
are H or CH3 and R" is CH3, OCH3 or OCHZCH-CHZ.
XXIX In a preferred embodiment R]5 and-R5 are H, the radicals R],
RZ, R3 and R4 form at least one ring structure,'R6 and R8 are
7

10 H or CH3 and R" is CH3, OCH3 or OCHZCH=CH2.

XXX Preferred compounds are those of the formula

OCH,CH=CH

2 2 o

CH3

N CH X //\@/
| N\
H . .
wherein R? is alkyl or alkoxy, preferably CHy, CoHc, CH(CH3)2
and OCH3, and X is S or SO.

15 Further illustrative examples of the radicals in the formula I are
given in the examples and 1ists of specific compounds given elsewhere
in this specification.

[Tlustrative examples of compounds included in the scope of the
invention are given in the following Table 1.



- 23 - XXl Preferred pyridyl substitution patterns are: [err] - 24 -
XXIV ~ Further preferred pyridyl substitution patterns are: [err] XXV

Still further preferred pyridyl substitution patterns are: [err] - 25 -
XXVI - Particularly preferred pyridyl substitution patterns are: [err]
.
- 26 -
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XXV |

In a preferred enbodi ment two of the radicals [err] and [err] form

‘one ring structure and the third radi cal
In a preferred enbodi nent [err]
of the radicals [err] and [err] are other than H,
[err] and [err]
and [err] are H,

XXVI | ]

structure, [err] and [err]
or [err]. XXX Preferred conpou
R2 is al kyl or al koxy,
Further il
t he exagp
speci fi cat
t he i nyent
[y Y] N o N N N N
x b= =4 = = b ~4 = =
o (3] (=] <2 () [ (]
" 1] i H Ul J[] 1l
= = = xr = = X
(= Q [ (=] < (=] L%
N ™~ N o N N [3)]
= = == x = b =4 =
™~ [5] 2 [ (=) [ (=) [}
[~ (=] (=1 (=] o (= o (=)
(2] L] ) L] ™ o 3
Q e pe =4 r x = =4 =
oz (5] (] (=] &2 < &2 (& ]
['+]
-4 == = = r = P~ =
L] o~
-r =4 =
[- 4 = p= =4 = [ (=] = =~
o (3]
[ae) x =
! = & O = = = =
!
(2] [ne ] (]
o~ - 4 I = =4
- (=] (=] (%} = = = =
€y (2] ™ ™ o
— X P-4 X x =
[~ 4 (=] = = (=] [ (= (]
=
& = 4 = = x b= 4 b=~ = =
o
g [=] (=4 < (=]
(%) > {72} (7] (V2] wvi 172 [7e] w

is [err] or
the radicals [err],

[err].

are

=CH2

0CH,CH

CHg
CHy

i

=CH2

OCH,CH

CH3

S0

XXI' X

OCH,CH=CH,

Ciq

OCH,4

H
H
H
H
H
H

CH,
CH
CH

0(CH,) 5CH

OCHZCH

OCHy

SO

-

0CH2C

CH3

OCHyq

" H or
s are those of the fornula [err] wherein

0OCH,C

CHq

0CH,

S0
S0

preferably [err] and [err],
| ustrative exanples of the radicals in the fornula I
esrag I ss of 3peci:Pi ¢ cgmpsunds Qi yensel.sewhere in this

i on. 11T ustrati Ve x&mpPes®of” chpounds T nél ufed ¥ nt he®scope of
ion are given in the follow ng Table 1.

=CH2

CHy

OCH,y

of [err] and 5
and [err]

are H, at

[err] is H
east three

[err] and [err] are H or
In a preferred enbodi nent [€rr]

and X is S or

0(CH, ) 1CH,
OCH(CH,)
OCH(CHs)

CH3

0CHg

S0

CH3

OCH,
0CH,

H

CHy

H

S0

[err] and [err] form at
[err] and [err]

OC(CHg)4
0C(CHy) 4

0CH,
0CH,

H

CHy

H

S0

| east one ring

is [err]

SO 15
are given in
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- 43 - [err] 44 [err] - 45 - The invention takes into consideration
t hat conmpounds that structurally deviate fromthe fornula I, after

adm nistration to a living organismnay be transformed to a conmpound of
formula | and in this structural formexert their effect. 5 Likew se,
certain conpounds of fornmula |I may be netabolized into other conpounds of
formula | before exerting their
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effect. Conpounds of the invention wherein Xis S are thus believed to
exert their antisecretory and cytoprotective activities after netabolismto
conpounds wherein X is SO and 10 conpounds of the invention wherein [err]
is [err] CO are believed to exert antisecretory and cytoprotective
activity after netabolismto conpounds wherein [err] is H Further, if is
believed that all conpounds of fornula I wherein X is SO after

adm nistration to a living organism 15 exert their antisecretory and
cytoprotective effects after metab¥ rc or pure chem cal transformation to

anot her, regactive species. Accordingly, the same is true also for the
conmpounfls df formula | wherein X is S, but via initial transformation to
t he corfesgondi ng conpounds of formula I 20 wherein X is SO. -246 -
. m m .
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to the follow ng nethods: a) Oxidizing a conpound of the fornmula I, [err]
wherein -X:is S and [err] and [err] have the neani ngs given, to give a
conmpound of the same forrmula |I wherein X is SO This oxidation my be
carried out by using an oxidizing agent selected fromthe group 10
consisting of nitric acid, hydrogen peroxi de, peracids, peresters, ozone,
di ni trogent etraoxi de, iodosobenzene, N hal osucci ni m de,

1-chl orobenzotri azol e, t-butyl hypo- chlorite, diazabicyclo-[2,2,2]-octane
brom ne conpl ex, sodi um netaperi odate, sel qlun1d|OX|de manganese di oxi de,
15 chronic acid, cericamoniumnitrate, bronife, chlorine, and sul furyl
chloride. The o%ldatlon usually takes place in a solvent wherein the
oxi di zi ng agent ! present in sone excess in relation to the product to be

oxi di zed. The OXIdathgﬂ may also_de_e <v|£d.ﬂug;eazyqptgpaghyéby£2Q£°usrng
an oxi dating eniyﬁe of i cFobiot PcaPl y“’by‘-’uéf ng’ asuit abl e“ni Tr odr ganiSm
b) Reacting a conpound of the fornula s
-7 Q
-/
[ag] [ag] [} (v} [} [ae] (g ] [ng ] g ] [ne]
= o [y - = = [xg] [ng I =4 = == x = == [xg] ! X
~ (] = = (= (=] = = [ =] Q < D 1] 1= b =1 = [
. < (=] (] [ (= (= (%] (&) Q o = = [==] o Q (=] Q (& (=]
o/
L ) " o (32 ] o L] ) (g d [1g] ) [xg ] o (g ) " (g}
(-] = I = P = b= oo = = = = x= = =~ xr = b= = == b= =
(=4 (] [ (3] (&) L&) = e =4 (%] (= (& (%] < (= (=] (=] (5] L& D
ma: b= = == = = = b= = = =~ b= =4 == X - b= =4 = =4 e =S b =4 =
ecz - x b= x b=~ e = =4 T X b~ =4 == x == = b= =4 == = =
\/
Lng] [ng] o (2] ™ [y ) L] [\ ) (3] [ngd (g [ (5] ™~ [} o (2]
== = =4 b= =4 X = x = = p= =4
\_/ | 3 & &§ &5 & &5 5 5 &5 S5 5 5 &5 3 S5 & &3
::m ::m ::m =M
(=] J [ =] <2
ON °N °N oN
k 5 53 5 8 o om0
(=] [=] = b 4 = =4 x o~
“%“| 8 8 8 8 88 8 &8 8888 83& 35 3 3 S
(2] [xg] (2] [re} lag] [ (g ] [} (xe] () [ag] ™ (2] [1g] [aed (g}
= = X = I= X - = =
=| 5 § 5§ 5 5§ 5 5§ 5§ 5 5 5353 353 5 35 5 5 S
u fae [ng)
- = X
(-3 = = == = = == = b= =4 = = x = = (%4 =] X = I =
g
[~} Q Q (=




[err] - 47 - with a conpound of the formula [err] in which fornul as
[err] and [err] are as defined previously and wherein one of [err] and
[err] is 5 SH and tne other is a | eaving group, gives a conmpound of the
formula | wherein Xis S. Exanples of leaving groups [err] and [err] in the
conpounds Il ano Il are hal ogens, preferably chlorine, brom ne or iodine,
acyl oxy radicals, for exanple residues of strong 10 organic sulfonic acids,
for instance of an arylsul fonic acjsd. for exanple tosyloxy or an
al kyl syl fagni c acid, for exanple nesyloxy, alkylnercapto groups, for exanple
met hyl prer capt o, al kyl sul finyl- groups, for exanple nmethylsul finyl and the
like. 15 ﬂhus, [err] or [err] when designating |eaving groups may be a
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reactive esterified hydroxy group. The esterification may be carried out
with an.organic acid or with an inorganic acid such as HCl, HBr or [err].
The reaction of a conpound-of forrmula Il above with a 20 conpound of
formula Il] is conveniently carried out in the presence of a suitable
solvent, that is inert under the reaction conditions utilized as described
hereinafter. The reaction may further be carried out in the presence of a
sui tabl e base. Suitable bases include,  for.exanple, inorganic 25 bases such
as sodi um or potassi um hydroxi de, sodium Or potassium al koxi de, sodi um or

potassi um hydri de and the |ike, organic bases such as tertiary am nes, for
example tri- ethylamne and the |ike. - Suitable solvents for the
above descri bed reacthonnlneludem ﬂ@raeé?ngbe«naktqbogp,fprgﬁqgagry | ower
al kanol s such ad Jret Kan& @nd ethafolZ M xfur8s of 3ubh 8l Bhdl s Swi Fh
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et hers, such as tetrahydrofuran, hal ogenated hydrocarbons, 5 such as
met hyl ene chloride. Aprotic solvents such as ethers and hal ogenated carbons
are necessary in the case of sodium and potassium hydride. The reaction of
t he .compounds of forrmulas Il and Il may be carried out at a tenpérature
between the anmbient 10 tenperature and the boiling tenperature of the
reaction mxture. It is preferred to carry out the reaction, however, at a
tenperature at or close to the boiling point of the reation m xture for the
preparation of a conpound of the formula | wnerein [err] is H 15 c)
Esterification of a conpound of~t¥e Tornula [err] wherein [err] and [err]
are as ldef i!ned above and [err] and [err] represent either [err] and [err]
accordiing to the above definition, respectively, or tne 20 groups,
[err], COOHjand [&rrd, sheseby % m amd Anare as defimedeabeves byZ2reaction
with th;e”aalpl:op%i aﬁdé &l cBhob [BriF &F car boxyBic aci® [@rg, :it'rnesp%cti vely,
to the ;forr(ation of a conpound of fornmula | containing a
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‘radical [err] and/or [err] which is either of the aster 25 groups [err] or
[err]. . - 49 - The esterification is carried out as an ordinary
~esterification, in the presence of an acid catal yst such as sul furic acid,
hydrochl oric acid and p-tol uenesul phonic acid and, if necessary, in the
presence of an inert solvent 5 such as toluene. d) Acylation of a conpound
of the formula [err] wnerein [err] and [err] are as defined above, by
reaction with an appropriate acylating 10 ent [err], whereby [err] is a

| eavi ng group such as O, [err] and-p-nifrggﬁenoxy, [err], whereby [err] is

defined by thé re|ation [err] equals [err], provided that [err] is [err]
when [err] is amnp, to the formation of a conmpound of fornmula | wherein .
. . =)
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15 The acylation is preferably carried out in the presence of a base such
as triethylam ne, K2C03 and NaCH and with a sol vent such as
tetrahydrofuran, acetonitrile and water. Normally, if the benzim dazol e
moi ety is asynetrically substituted. both the N(I)- and the N(3)- =acyl
derivatives 20 are obtained, and therefore, if necessary, the two ¢
conponents have to be separated. This may be done by recrystallizations or
by extractive or chromatographic techniques. - 50 - e) Hydrolyzing a
conpound of the formula [err] whereB®h X, [err] and [err] are as defined
above and [err] is a suitable N-protecting group 5 such as al kanoyl,

car boal l{oxy and trinmethylsilyl, to the formation of a conpound of the
fornul ail vvhereln R5 is H The al kano(xl group mﬂ[err] can_ have 1 6 carbon
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car boal koxy group 2-6 carbon atons. The hydrolysis nmay be perfornmed in

al kaline .solution or in acidic solution, the 10 latter nmainly for conpounds
wherein X is S; whereafter the conpound of the fornmula | obtained if
desired, when Xis -S-, is converted to a physiologically acceptable salt
or OX|d;zed to forma conpound of the formula | wherein Xis -SO. 15
Dependi ng on the process conditions and the starting materials, tne end
products of the formula | wherein Xis Sis obtained either as the free
base or as a salt. The enc products of theét@ornula | wherein Xis -SO are
" obtained ‘as the frpe base. Both the free base and the salts of these 20 end

products are inclugded within the scope of the invention. Thus, basic, .
neutral or mxed shlts may be_ obfai ged,as,wel! .as hem , nono, sesqui or g
pol yhydrates. Asd a@dlgl@ glia‘ & BheZne® sBl fEdes may in a mmnger known
per se be transforped into free base using basic agents such as al kali, or
by ion 25 exchange| The free bases of the sulfides obtalned ray al so §orm
‘Salts with organic}ior inorganic acids. In the prepara- thp @@ acid 3z
addition saltsipreferably such acids are used T 9 =
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which form suitable therapeutically acceptable salts. Exanpl es of such
aci'ds are hydrohal ogen acids, phosphoric acid, nitric acid, and perchloric
acid; aliphatic, alicyclic. aromatic or heterocyclic carboxyl or sulfonic
acids, such as formc acid, acetic acid, propionic 5 acid, succinic acid,
glycolic acid, lactic acid, malic acid, tartaric acic, citric acid,
ascorbic acid, nmaleic acid, hydroxymaleic acid, pyruvic acid, phenylacetic
acid, benzoic acid, p- anlnoben20|c acid, p- hydroxyben20|c aC|d salicylic
acia or p-anlnosallcyllc aci d, ~eftboni c aC|d met hanesul fonic 10 aci d,

et nanesul floni ¢ aci d, hyaroxyethanesulfonlc aC|d et nyl enesul fonic aC|d
haloge1benzenesu|fon|c acid, toluene- sulfonic aC|d naphtyl syl fonic aC|d
or sul tgnijli c acids, nathumngng? try qughageurl¥B|ge,pr4argpngne These or
ot ner saft|s of *t he rtew&u?’fl‘de “toh’po‘dna‘é As“e.d. 15 i traPes® may serve as
purifying ag;nts ofzgh%'free bases obtained. Salts of the bases may be
f or med sepggated from—
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solution, ano then the free. base can be recovered in higher purity froma

new salt .sol ution

20 net hods, e.g.
m cr oor gani sms,

di astereoneric salts which can be separated,

di fferent sol ubi
25 nitrogen ([er
by an optically

foll onwed by chrg

active acids for

di-o-tolyl-tarta

or quinic acid,
nore active part

cont.

Racemat es obt ai ned can be separated according to known
recrystallization froman optically active solvent, use of

reactions with optically active acids form ng

(e.g. separation based on

lities of the diastereoners), acylation of the benzi m dazoe

r]=H) or another nitrogen or oxygen atomin a substituent

active activated cartoxyli- acid (e.g. acid chloride),
mat ogr aphi ¢ separati on ana‘ﬁ%écylation. Suitable optically
salt formation are the 30 L- and D-fornms of tartaric acid,
rjcl aei d» el i@ asi g mandel i craghd, ~camphorsulhomkc acid
afrd; for Sacyf ad of (Fnet hyd nand@l i &ci d® Pr éf efPabfy t he
of: the two antipodes is isolated.
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- 52 - In the base of diastereoneric mixtures (racemate mixtures) these nmay
be ‘separated into stereoisoneric (diastereoneric) pure racenates by neans
of chromat ography or fractional crystallization. 5 The starting materials
utilized in the processes a and c-e are obtained fromtne process b. The
starting materials used for process b are in sone cases known, but in nost
cases unknown. These unknown starting materials may, however, be obtained
according to processes known per se. 10 Starting naterials of the fornula
Il [err] wherein [err] is SH may bgjobtained fromtne corresponding

0- phenyl enedi am ne by reaction witn potassi um et hyl xanthate (Org. Synth.
Vol . 30, p.: 56) or thiophosgane. 15 The conpounds of the fgornula Il wherein
[err] is alkyl neceagroLangd al kyl suff ifty S be obt a&nddl ¥ of?t he above
menti oned corfpouftd By SinPl Sl Kyl & i 6h W tF afkyl hdlide And by

oxi dation of tHe product fromthe S-al kylation, respectively. The conpounds

of the formulajll wherein [err] is hal ogen or
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20 acyl oxy may be obtai ned from conpounds of the sane formula wherein [err]
is OH by treatnent with POC13, POBr3 and the like or the appropriate acyl
hal i de, respectively. The starting naterial wherein [err] is OHis obtained
fromthe correspondi ng o-phenyl enedi am ne by reaction with phosgene. 25 The
o- phenyl enedi ani nes required may be obtai pgd_fromthe corresponding

substituted benzenes according to processes - 53 - known per se, e. g by
the consecutive processes: nitration, reduc;,,lorls etykgtloqﬁ nitrafi
deacetyl ati on ane riedmctl on, org'?rm:m Fe ofctim igter larg sFRges | us

mentioned. In ordérit® oBtain ao- phenylenedlanlne mhereln 5 [err] is other
t han H, acylatlon (by the group [err]) is preferably nmade on the
nitro-aniline stage. Starting materials of the fornula [err] wherein [err]
is H may be obtalned ei ther'fromthe correspond-

-OCHZCl
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10 ingly substituted ([err] and [err]) 2-methyl-substituted pyridine
N-oxi de via a known rearrangenent to the inter- nediate 2-pyridinyl met hanol
or via a hydroxynethylation of the substituted ([err] and [err]) pyridine
to give the same internediate, and then treatnent -of the

2-pyridinyl methanol 15 with hal ogenatisng agents such as thionyl chloride or
0-acyl ating agents such as p-tol uenesul fonyl chloride to give conpounds of
the forfbkainyentwhenetakger Nt e scoms bépre bren st 4 brstengurgouinat

respect ‘s‘(?h&‘tu;—g‘?§? 4Eavi g gf&h‘%hém%frh?ﬁa be, sapsd i tadech f i A #oH -
mer capt 0 groups % treatment with e, r@n%ﬁy!un]alk yl mer capti de, which nay
0

then bet®x?di»%i® oo BMe At &Y BaY PRyt med bR tFITRENY Stf SH by
treat mefibrmilh B. gnd NaSH h Fors t hec pu ephredtmnesodr t nttes e dé &teast of fornul a
[err] 7 -54- wnerein [err] is al koxy, alkenyl oxy,
alkynyloxy, al koxy-

Likewise, certain compounds of formula I may be metabolized

into other compounds of formula 1 before exerting their

effect. Compounds of the invention wherein X is S are thus

believed to exert their antisecretory and cytoprotective

activities after metabolism to compounds wherein X is S0 and o/
10 compounds of the invention wherein R5 is R14C0 are believed

to exert antisecretory and cytoprotective activity after "/

metabolism to compounds wherein R5 is H.

Further, it is believed that all compounds of formula I
wherein X is SO after administration to a living organism,

15 exert their antisecretory and cytoprotective effects after
metabolic or pure chemical transformation to another,
reactive species. Accordingly, the same is true also for the
compounds of formula I wherein X is S, but via initial
transformation to the correspondlng compounds of formula I

20 wherein X is S50.



al koxy and di al kyl am noal koxy, a conmpound of fornula VII, wherein [err] is
[err], -is reacted by the correspondi ng sodi um al koxi de. Anal ogously, for
the preparation of an inter- 5 nediate of formula VII wherein [err] and
[err] or [err] and [err] forma ring struture including an oxygen atom at
position 4, a conpound of fornmula VII wnerein [err] is [err] and [err] or
[err] represents hydroxyal kyl is reacted with a non-nucl eophilic oase. 10
The followi ng internediates A) and B) aLeA%p!gl:- A) Compounds of the
formula [err] VW*?éﬂé}Jt A and [err] are the same or different and 15
selected fromt 7 H (b) al kyl containing 1-6 carbon atons,

i ncluding [err], (c) al koxyal kyl containing 1-3 carbon atons in the al koxy
part and 1-6 cardphRHIE o domualaky! apakk. m3) te( @rephyeaxyatkyhing
containing 1-6 carbon atons in the+alkyl part, "(e) arylalkyl containing 1-6
carton atoms in then@ KPllcwing methods:

a) 0Oxidizing a compound of the formula I,
R’

wherein X is S and Rls. Rl. R=, R3, R4, Rs, Rs, R and R

have the meanings given.-to give a compound of the same

7 8
formula I wherein X is S0. This oxidation may be carried
out by using an oxidizing agent selected from the group

10 consisting of nitric acid, hydrogen peraxide, peracids,
peresters, ozone, dinitrogentetraoxide, iodasabenzene,
N-halosuccinimide, l-chlorobenzotriazeole, t-butylhypo-
chlorite, diazabicyclo-{2,2,2]-actane bromine complex,

U sodium metaperiodate, selenium dioxide, manganese dioxide,

15 <chromic acid, cericammonium nitrate, bromine, chlarine, and
sulfuryl chloride. The oxidation usually takes place in a
solvent wnerein the axidizing agent is present in some
excess in relation to the product'to be oxidized.

The oxidation may also be carried out enzymatically by
20 wusing an oxidating enzyme or microbiotically by using a

suitable microorganism.

b) Reacting a compound of the formula

II




part, (f) aryl, 25 (g) al koxy ccntaining 1-6 carton atons, (h)
al-koxyal koxy -ontaining 1-3 carbon atons in the outer part and 1-6 carton

atons in the part nearest aromatic ring, - 55 - (i) aryl oxyal koxy

containing 1-6 carbon atons in the al koxy part, (j) arylal koxy containing
1-6 carbon atonms in the al koxy grt and 5 (k) aryloxy, [err] s (a)
H (b) al koxycarbonyl containrng 174 carbon atons in the al koxy part, 10

(c) amyltal leoxpoacbodyb fctheaifarmglé- 2 carbon atons in the

111
VA -?H
I1s
in whicn fermulas RY>, RY, RZ, R3, R, R>, R®, R” anag R® o

are as defined previously and wherein aone of 2% and 72 is

5 SH and tne other is a leaving group, gives a compound of
ths formula I wherein X is S.

Examples of leaving groups Zl and 22

in the compounds II
ana IIIl are helogens, preferably chlorine, bromine or
iocdine, acyloxy radicals, for example residues of strong

10 organic sulfonic acids, for instance of an arylsulfonic acid,
for example tosyloxy or an alkylsulfonic acid, for example
mesyloxy, alkylmercapto groups, for example methylmercapto,
alkylsulfinyl groups, for example methylsulfinyl and the

liks,

)

15 Thus, Zl or 22 when designating leaving groups may bz a
rzactive esterified hydroxy group. The esterification may
be carried out with an organic aciao or with an inorganic
acid such as HCl, HBr or H,S0,. '

The reaction of a compound of formula II above with a

20 compound of formula III is canveniently carried out in the
presence of 2 suitable solvent that is inert under the
reaction conditions utilized as described hereinafter. Ths
reaction may further be carried out in the presence of a
suitable base. Suitable bases include, for example, incrganic

25 basas such as sodium or potassium hydroxide, sodium or
potassium alkoxide, sodium or potassium hydride ano the like,
organic bases such as tertiary amines, for example tri-
gthylamine and the like.



al koxy part, (d) dial kvl am nocarbonyl containing 1-4 carbon atons in each
al kyl group, or (e) arylam nocarbonyl, 15 and [err] is (a) SH, (b) Cl1L or Br
and provided that not nore than one of [err] and [err] is H are suitable

i ntermedi ates for the preparation of 20 conpounds of the fornula | with
[err] and [err] having the sane nmeaning as [err] and [err], respectively
according to nmethod b. B) Conpounds of fornmula [err] 25 wherein [err] and
[err] are (a) Hor (b) alkyl containrh681?5 carbon atons, and R7a is (a)
al kenyl oxy cort dizeicng 2civeatbodoat ans, abbv80descbyedl kpagkday tooladej ng
2-5 carbon at qis,

=
m

gxamg

, alcohols, preferably lower alkanols such as

~z<nanci and sthanol, mixtures of such alcohols with water,
zTners, such as tetrahydrofuran, halogenated hydrocartons,
5 s.zn 2s methylene chloride. Aprotic solvents such as

(1]

tners and halogenated carbons are necessary in the case of

sz3ium anc pctassium hydride.

The reacticn of the compounds of formulas II and III may
be carriea out at a temperature between the ambient

(N 10 ¢
ixtur
t

-
2CT

[}
[{1]

mperature and the boiling temperature of the reactian

m

. It is preferred to carry out the reaction, however,

4]
of
V]

[(}]

mperature at or close to the boiling point of the

)
W

0

icn mixture for the preparation of a compound of the
mula I wnerein RS is H.

-+
o
]

15 c¢) Esterification of a compound of the farmule

R’ .
5 6 Y
R ~ l R ,
N \ v
N
S Fh:5</ !
K_/ RS
Y4
wherein RlS, RS; RB, R7 and R5 are as definea above and
1 2 3 4 . 1 2 3 -4
Y, Y©, YT and Y represent either R°, R™, RT and k

according to the abave definitian, respectively, or tne
20 sroups (Z) _-A-COOH, COOH and (Z) _-A-OH, whereby Z, n ana A

r are as dafined above, by reaction with the appropriate

3 10 10

alcohol R™0H, R""0OH or carboxylic acid R™COOH, res;ectivély.

to the formation of a compound of formula I containing a
raaical Rl, Rz, rR3 and/or R which is either of the ester

crcups (Z) -A-COORS, coorl® (z) _-A-0ccriO
25 Zrcups n A-COCR ™, CO or 2J), .



- 56 - (c) oxacycloal kyl containing one oxygen atom and 3-7 carbon ators
(d) oxacycl oal koxy contai ning two oxygen atons and 4-7 carbon atons 5

(e) oxacycl oal kyl al kyl contai ni ng one oxygen atom and 4-7 carbon atons (f)
oxacycl oal kyl al koxy cont ai ni ng two oxygen atons and 4-6 carbon atons, -
57 - or [err] and [err], or [err] and [err] together with the adjacent
carbon atons in the pyridine ring forma ring wherein the part constituted
by [err] and [err] or J[err] anddd&x]-is

The esterification.is carried out as an ordinary

eastsrificaticn, in the presence of an acid catalyst such

as sulfuric 2cid, naydrochloric acid and p-toluenesulphonic

scia and, if necessary, in the presence of an inert solvent
5 such as toluens.

¢) Acylaticn of a compound of the formula

\o/
2 "/
Vv
R3
wnerein Rls, X, Rl, RZ, R3, R4, Rs, R7 and RB are as
defined above, by reaction with an appraopriate acylating
10 agent (R14CG]20, R14CUX1, whereby Xl is a leaving group
such as Cl, N3 and p-nitraophenoxy, rR2nCO, whereby R%is
defined by the relation RENH equals Rl4, provided that R
is K when R*4 is amino, to the formation of a compound of _
formula I wherein Rs is R14C0 as defined abave. o/
o/

15 The acylaticn is preferably carried out in the presence
of a base such as triethylamine, K2003 and NaOH and with a
solvent such as tetrahydrofuran, acetonitrile and water.
Normally, if the benzimidazole moiety is asymetrically
substituted, both the N(1l)- and the N(3)- acyl derivativas

20 are obtained, and therefare, if necessary, the twa
components have to be separated. This may be dane by
recrystallizations or by extractive ar chromatagraphic

techniques.



-CH=CH CH=CH [ERR] wherein pais 2, 3 or 4 and the O atom always is 10
attached to position [err], and [err] is (a) SH, (b) halogen d, Br, | or
(c) .OH 15 and provided that not nore than one of [err] and [err] is H are
suitable internediates for the preparation o6f conpounds of the formula |
with [err] and [err] having the sane neaning as [err] and [err],
respectively, accordlng to nmethod b. For cllnlcal use the ccnpounds of the
i nvention are fo into har Tical | ati ons for oral,
rectal, parent aT yoc{rﬁg‘ryz&ﬁ'ée %ot a?n“'”8 H héa therMphar maceut i cal
formul ati on conta| ns a corrpog&d of the |nvent|on in conbination with a
pharmaceutical Iy acceptable rrier. The carrier may be in the formof a
solid, sem-solid or liquid 2'5 di Leent, or a gapsule. These pharmaceuti cal

preparations are a furthd | of the in_vention2 Usual |y the anpount of
| N R
N :
\-,-\, ?H-X~</ VI
15
R N r3 |
3
§ z Y
~ wherein X, Rla, Rl, R2, R3, R4, RE, R7 and R8 are as

definea acove and Z3 is a suitable N-protecting group
/ 5 such as alkanayl, carboalkoxy and trimethylsilyl, to the

formation of a compound of the focrmula I wherein R5 is H.

. . 3 . -
The alkancyl group in Z7 can have 1-6 carbon atoms anc tns
carbsalkoxy group 2-6 carbon atoms. The hydrolysis may =e
performed in alkalink solution or in acidic solution, the

10 latter mainly for compounds wherein X is S;

whereafter the compound of the formula I obtained if
gasirec, when X is -S-, is converted to a physiologically
acceptable salt or oxidized to form a compound of the

formula I wherein X is -S0O-.

15 Cepencing on the process conditions and the starting
materials, tne end products of the formula I wherein X is
S is obtained either as the free base or as a salt. The anc
procgucts of the formula I wherein X is -S50- are obtaineg
as the free base. Both the free base and the salts of tness

K 20 end products are included within the scope of the inventizn,
Thuq. basic, neutral or mixed salts may be obtained as well as
hemi, mcno, sesqui or polyhydrates. Acid additicn salts of the
new sulfides may in a manner known per se be transformea
into free base using basic agents such as alkali or by ion

25 exchange. The free bases of the sulfides obtained may 2lso
form salts with organic or inorganic acids. In the prepara-
tion of acid addition salts preferably such acids are used
which form suitable therapeutically acceptable salts.



active conmpounds is between 0.1-95 % by wei ght of the preparation, between
0.2-20 % by weight in preparations for parenteral use and between 1 and 50
% by weight in prepara- 30 tions for oral administration. In the
preparation of pharmaceutical formnulations containing a conpound of the
present invention in the formof dosage units for oral admnistration the
conpound sel ected may be m xed w &R a solid, powdered carrier, such as

| act Ose:x35~§§§0@ar9§@h §@f@ét@ﬂ~e ﬁwwﬁ@iagé:ﬁ ag€tigs any | opectin, cellul ose
- 58 - derivatives, ﬁcg in,, or an ther sw té#i' e ccararclle as vveII as with
| ubri caRTPRP et FSTEN s Ty Ssi Um AN e &L L i Tith St earat e, sodi um

steryl #ubaratec andl poyyeidyl aan‘mnaﬁy::odrvm*esrod'mlm xd¢ arrEo %6l tdren

processed: tnf o granul es r‘?ra?rﬁ%ﬁﬁ taapéggfc %{'&o lt%a, f oxi des of

the invention are suscep I bl e |on I N aci nedi a,
gr anulbes: and 3 abt BT EC cami G nihxgc%lﬁff os@uée et edeid, malic acid,

tartaric acic, citric acid, ascorbic acid, maleic acid,
hycroxyma:sic acid, pyruvic acid, phenylacetic acid, benzoic
acia, p-aminotenzoic acid, p-hydroxybenzoic acid, salicylic
acia or p-amincsalicylic acid, embonic acid, methanesulfonic

10 a8cic, etnanssulfonic acid, hygroxyethanesulfonic acid,
etnylenssulfonic acid, halogenbenzenesulfonic acid, toluene- g/
sulfonic acic, naphtylsulfonic acid or sulfanilic aczids,
meIniznine, tryptophane, lysine or arginine.

These. or otner salts of the new sulfide compounds, 25 =.

[1}]

15 picrates, may serve as purifying agents of the free oca

[(}]
n

s
obtained. Salts of the bases may be formed, separatzsd f

'1

solution, anc then the free base can be recovered'ln nigher
purity from a new salt solution.

Racsmatss obtained can be separated accorcing to known

20 TE=0SssE, g scrystailization from an optically aztivs _
solvsnt, use of microorganisms, reactions with op:tiz=zll, \/
active acids forming diasterecmeric salts which can z= \_)
zzparz+ea, (e.g. separation tasec on different socluczilizizs
of the c;asuereomers) acylation of the benzimidazcie

25 nitrogen (R °<H) or another nitrogen or oxygen atom in a-

substituent by an optically active activated cartoxyii:z
acic (e.g. acid chloridel), followed bty chromatogragnic
separation and deacylation.

Suitable optically active acids for salt formaticn ars tns
30 L- and O-forms of tartaric acid, di-o-tolyl-tartaric aciz,

malic aciac, mandelic acid, camphorsulfonic acid or quinic

acig, and fer acylation O-methylmancelic ecid. Preferacly

the more active part of the two antigodes is isolatsd.



ably coated with an enteric coating which protects the active conmpound from
aci d degradation as long as the dosage 10 formrenmains in the stomach. The
enteric coating is chosen anong pharnaceutically acceptable enteric-coating
materials e.g. oeeswax, shellac or anionic filmform ng polynmers such as

cel lul ose acetate phthal ate, hydroxypropyl nmet hyl cel | ul ose phthal ate, partly
met hyl esterified nethacrylic acid polynmers 15 ana the like, if preferred
in combination with a suitable pl astiTi2erT To this coating various dyes
may be added iDn oftter-dse distdingtere o tndld teir® sor{ rgicamalt@s miixtthires )

different actiyve coqpoqus or\Mté1§ij%f%Q%ﬁ% %nts-of Rgga%%tive cgngund

present. 20 So‘ff'?esgeel'aﬂ ne csaeﬁ:’siﬂaese ma’&ptbe prepare MM T capsul &< =CO\-
taining a m xtases of= 13w T iose AE@ENFoWTd ahvror@he@nsdd yofort Haaicriiemtzilon,
vegetable oil,_fat,.or; pther, suitable ve- hicle for soft gelatine
capsules. Soft gel atine capsules may al so be enteric coated as descri bed
above. Hard gela- 25 tine capsules may contain granules or enteric-coated
granul es of &nendcd e CopRidethi 4y ditdalistddnd ot apelles el edl $0 a¢@nicaien

t he active conpound in conbination with a . . .
'Q%sékta{%ecrg}om tne process b. The starting materials usec

for prccess © are in some cases known, but in most cases

s unknown. Thase unknown starting materials may, howsver, be

cbtainec according to processes known per se.

.
10 Starting materials of the formula II
1
R
2
R N\\_
1
>—-Z i
R N
s
rRY R
. 1. ; ' . . .
wherein Z~ is S may be obtained from tne correspcnding
g-onsnyiansdiamine by reaction with potassium etnylxanthate
; Zrz. Synth. VYol. 33, p. 56) or thioghoszane.

15 The comgounds of the formula II wherein Z° is alkylmercapto
and alkylsuifinyl may be obtained from the abovs mantioned
compounc by simple S-alkylétion with alkyl halide and by
oxidaticn of tne product from the S-alkylation, respectively.

The compounds of the formula II wherein Z1 is halogen or
20 acyloxy may be obtained from compounds of the same fcocrmula
wherein Zl is OH by treatment with PDC13, PDBP3 and the
like or tne appropriate acyl halide, respectively. The
starting material wherein Z1 is OH is obtained from the

corresponding o-phenylenediamine by reaction with phosgene.

25 The o-phenylenediamines required may be cbtained from the

corresponding substituted benzenes according to processes



solid powdered carrier such as |l actose, saccharose, sorbi- tol, mannitol,
potato starch, corn starch, anylopectin, 30 cellul ose derivatives or

gel atine. The hard gel ati ne cap- sules may be enteric coated as descri bed
above. Dosage units for rectal admnistration may be prepared in the form
of suppositories which contain the active sub- stance m xed with a neutral
fat base, or they may be pre- 3 pared in the formof a gelatine rectal
capsq(e whi ch con- taln%1ﬂ¥% 3 Ve syhstance jn a n1xt e wth a vegetable
- N BSRSE 1 i & 1PY%rt TGt M SS R4 Hoi% RFSTA5EF For é" a4 rectal
Capsud-m.;..nrort hqcamyldiaqm,epwtacbtmrt.h@efamat)dfataareahd made enema, or

t hey r g%ggga grul ation to be
recon‘n;taelkf | n a(e{‘(fzwihdsnpu|OHE§IJ+O o ven J ust pr| or t n| st ration. Liquid
pr epd?%lﬁidﬁseq‘-or“broélﬂeefdrﬁ%@ttrad{ﬂ ¢h ar@h ey Leneskiamd ey whRESidt m of syrups

or Sushensigiier &rthn $0! WYX i¥n (by the group R™ CO) is
preferably made on the nitro-aniline stage.

Starting materials of the formula

III \.J

15 is H, may be obtained either from the correspond-

10 ingly substituted (RE. R7 and RB) 2-methyl-substituted
pyricine N-oxide via a known rsarrangement to the inter-
mealate 2- pyrldlnylmethanol or via a hydraoxymethylation of
the substituted (R R7 and RS ) pyridine to give the same
intermediate, and then treatment of the 2-pyr1d1ny1methanol

wherein R

15 with halogenating agents such as thionyl chloride or
O-acylating agents such as p-toluenesulfonyl chloride to .
give compounds of fhe formula III wherein 22 is halogen and \'{_
sulfonyloxy groups, respectively. o’

These leaving groups may then be substituted for alkyl-
20 mercapto groups by treatment with e.g. sodium alkylmercaptide,
which may then be oxidized to an alkylsulfinyl group, or

substituted for SH by treatment with e.g. NaSH.

For the preparatioh of intermediates of formula

l VII



suspensions containing fromO0.2 %to 20 % by weight of the active
i ngredi ent and the remai nder consisting of sugar or 10 sugaral cohols and a
m xture of etnanol, water, glycerol, propylene glycol and pol yet hyl ene
glycol. If desired, such liquid preparations nmay contain colouring agents,
flavour- ing agents, saccharine and carboxynethyl cellul ose cr other
t hickening agent. Liquid preparations for oral. adm nistra- 15tion may al so
be prepared in the formof a dry powder 4% be reconstituted witn a suitable
sol vent prior fo:HSEn ﬁ)liglgn@o;y)r ﬂa{gﬁ-lvﬁf)@] aedlmyﬂysltd@xl Qﬁume,g,.be
prepared as a solution of a conpound of the inventi on4 +a;0
“ceutically acc@ptabye SDIWEﬂt“y%ﬁQﬁQﬂ%ﬂﬁ%f¥T1%1Qﬂﬂﬂﬁﬁﬁ & (?HW%m% Mldm 0. 1%
to 10 % by wei ghtr=z Thest solilons rmeceds&o monired e oxtraEdarding ageritusn
and/ or bufferlngaents and. ney be ture fJergnt, unit, dose
ampoul es or viats? ’gSDT ut’ ons” o1 PHr en e?ta n‘%sdérﬁtl ooﬁ#;%? qr\t 5 be
prepared as B WEyiptepaf atdom tad b rdoorssitn tRJt eahdviR 'h ar i tadsl & 25sainvent
ext enpor aneousl y.bgf of £ uUse, ,;I'hlem._tyl_mlq@é i d % £05 & 1Qfm the Frdil ig s ubst ance
varies witnin a W de range_and wil | end on var7 ous factors sguch a33 for

2 compounc ©of fcocrmula Vl wherein is WUZ and or

represents nysroxyalkyl is reacted with a non-nucleophilic

. oase.

/ 10 Tne follzwing intermeciates A) and B) are novel:-

A}l Compounds of the formula

_la
R
r%8 N
N 1 ITI
Q -
l [ Ny
1
R3a ,/
N
” ,5
a
R'® R
~iz _2a .3s -4 . comn
. wizrsin ®°°, RS, R°° and R a are the same or diffsrs=nt anc
O 15 seisctsc from tne groups
(2} nm,
{2) =lr,. zontaining 1-% carsScn atoms, inclucing . _(-=lKyl,

(c) alkexyalkyl containing 1-3 carbon atoms in ths alkoxy
cart and 1-6 carbon atoms in tne alkyl part,
20 (d) aryloxyalkyl containing 1-6 carbon atoms in tne alkyl
part,
(e) arylalikyl containing 1-8 carton atoms in ths alkyl
part,
(f) aryl,
25 (g) alkoxy ccntaining 1-5 carton atoms,
(h) alkoxyalkoxy zontaining 1-3 carbon atoms in ths cuit=r
rart and 1-8 carton aicms in the gart nearest tns

arcmatic ring,



exanpl e the individual requirenent of each patient, tne route of

adm ni stration and the disease. In general, oral and 30parenteral dosages
will be in the range of 5 to 500 ng per day of active substance. - 60 -
he invention is illustrated by the follow ng exanples. Exanple 1. Mthod a.
Preparati on of 4,6-dinethyl-5-nethoxy- -2-[]

[ 3, 4-di met hyl - 2-pyridi nyl)nmethyl]sul finyl]-1H benzimd- ezole. 5

m Chl or oper benzoi ¢ aci d, 91% (0. 53’&5 0. 0028 nol) dissolved in [err] (25 nl)

and cool ed (td er@lcxwaikaddedoumdenlgglﬂrﬁngarbon atoms in the

4, 8- di met hyl - 5,ARERGX¥=2+[ [ (3, 4- di met hyl -
pyr|d|nyl)nethyl]thlo]-lFLbenZ|nldazole 0 91 0028 nol ) dissolved in
[err] (50 md)y RairAeai ﬁHgCFﬁéaﬁéﬁﬁérét§r€a§P°TOa§°@S SPlFP?nélﬁé§ycontlnued
at -5 C for 5 miapr+agdzt hen NaOH (0.34 g, 0.0085 nol) dissolved in water (25
m ) mg; adqqq under V|gorous stirring. The two phases were separated

ary.cx
an is
(2) H,
(b) alkoxycaracnyl containing 1-4 carban atoms in the
alkoxy part, W/
10 {(c) arylalksxycarbonyl containing 1-2 carbon atoms in the
alkexy gart, _ _ \/

(d) d’alk/1am1nocarbony1 containing 1-4 carbon ataoms in
gacnh alkyl group, or
(e} arylaminocarbonyl,
15 and z21® is
(a) SH,
{(b) C1 or Br

and provided that not more than one of Rla, Rza, R3? ang r*2
is H, are suitable intermediates for the preparation of.
20 ccmpounds of the formula I with Rl, RZ, R3, R4 and RS having
a ) [~
th2 same meaning as Rla Rz“, R™®, R4a and R°2, resssctively,
accerging to method b. '
\
8) Compounds of formula ' _ o
R?a
8a | Ba
R = ‘ R
NS IX
N~ CH,-222

25 wherein RSa and R&a are

(a) H or _
(b} alkyl containing 1-5 carbon atoms, and
R?a .
is
(a) alkenylsxy containing 2-5 carbon atems, or
30 {(b) alkynyloxy containing 2-5 carbon atoms,



and t he aqueous phase was washed with CH2C12 (10 m ). Mre CH2C12 (50 m)

was added to the agueous phase, the pH was 15adjusted to 9.5 by addi ng 2M
HC and after stirring the phases were separated. The organi c phase was
dried [err], filtered and the sol vent was evaporated off giving an oil

whi ch was crystallized from [err] (15 m) yielding the desired product (0.3
, 3299, mp. [err]. 20 Exanple 2. Mt hod 86 Preparation of

4, 6- di net hyl - 5- heptyloxy

-2-[[. (4- net hoxy- 3, 5- di n%:t)hmfac%cb%/arllkﬁll r?ﬁf‘fa’"’h‘?u u?)]sygen 1tom and 3-7 carbon
-| H- benzi m dazole. m Chl or op@ﬂl;enzm c acid, 91%(1.13 g, 0.0059 nol)

di ssolved in [err] (25 nigd) g ep&lmslx} ‘éoﬁ@éﬁn]\ng"%ﬁoaﬁ%gn URERE 2A3SE7 EhMtOn
to 4, 6-di et hyl - 5- hept yl oxy-2 hoxy- 3

-di et hyl - 2- pyri di nyl ) net hyP |o]-I H-ben2| i dazol e (2.7 g, 0.0059 nol)
dissolved in [gerr] (50 nfe) meac@tbaar’Ikylgaw(ye domgpiriagusne akygeh HGm &d BE¥ ng

was continued at -5 0OC for &3 e two phases were separated and then
NaOH (0.26 g, 300.0066 nol) "di'sso ved in water (50 m) was added under
vigorous stirring. The tifd prasyeloalkykaléeparcantainingcwor gpygee toms endas-6

dried [err], filtered and thgp3R! MRRE, evaporated

N

'\_/.



off giving a residual oil, which according to NMR included, - 61 - 30% of
unreacted starting materi.al. The oil was chromato- graphed %n a silica
colum using [err] 5:95 as eluent and then the product _was recrystallized
from[err] giving the desired product in crystalline form (0.85 g, 329, 5
mp. [err]. Wich one of these two procedures that have been used for the
preparation of the different sul foxi des have been indicated in Table 2

bel ow. For nost of the conpoundsggynthesized according to exanple 2 the
chromat qgr aphi ¢ 10 separation was not performed. Exanple 3. Met hod b.
Prepar ati on ofz 4, 6- dlﬁgthyl get hox

2-[[(3, 4-8ll et hyane Rpypi 8Fn'§/l)n%'?chy%/]tm"(ﬁ]e‘:fﬁ-rbe‘hzi‘nﬂi%lz%?ea Silez -

4, 6-di net hyl - 5= rRihexy-2- ier eapt oy + Hhenzaimgddsehea( i 04 whe D050 nol) in
net hanol (50 nd) were ,aqged (Lndthe g&hféﬁé<@Mangrogaer;n£%43é(§% 2 g, 0.0050
mol ) dissol ved 1 Wat ér S ' '

5 -CH=CH9-CH=CH-
—D-(CP,)ﬁa-
~CH,-{lH, -
2 2'za
-3-CH=CH-
whersin z2 is 2, 3 or 4 and the 0 atom always is o’
10 attac-~ed to position Q7a

4]
3
(@]
~
I~
w
n

, . . . 8 .
and provided *hat not more than cne of R @ and % is H,
15 :
1 tarmediates for the preparation o
mula I with R°, R

and R™7, respectively, according to method b.

c
7 and Rs having ths same mea

use the cempounds cF the invention are “srmulate
20 i utical formulations for oral, rectal, parsnizral
g of administration. The pharmacsutical
orruelaticn contains a compound of the inventien in \ﬂ)
corbination with a pharmaceutically acceptable carrisr.
carriar may te in the form of a3 sclid, semi-solid cr licuic
25 diluent, or a capsule. These pharmaceutical preparations are
a further object of the invention. Usually the amount of
active compounds is between 0.1-35 % by weight of ths
preparation, tetween 0.2-20 % by weight in preparations feor
parenteral use and hetween 1 and 53 % by weight in pgregara-

30 tions for oral administration.

In the preparation of pharmaceutical formulations ccnteining
a compound of the present invention in the form of dosaze
units for aral administration the compound selected may be
mixed with a solid, powdered carrier, such as lactose,

35 saccharose, scrbitol, mannitol, starch, amylopectin, cellulose



(2 mM) and 3, 4-di net hyl - 2-chl or onet hyl pyri di ne hydrochl oride (0.96 g,
0.0050 nol). The m xture was heated until reflux. NaOH (0.2 g, 0.0050 nol)
di ssolved in water (2 m) was added droow se and then the reflux was
continued for 3 hours. The 20 m xture was poured an ice-water (200 m).
Filtration and recrystallization from CH3CN gave the desired product (1.1
g, :67% . NVR data for the final product is given bel ow Exanple 4 and 5.
Met hod d. Preparation of N1-benzoyl-5- 58 -

- met hoxy- 2- [ [(4: net hoxy- 3, 5-.di.net a2 i.d] =1 &%,

t hi o] - | L bt WaibY‘eyan%‘%\T%ﬁnrza’?yF?'g )r4r%!t‘"h§§<]¥£%2l5rPé ?‘%JM&S as well

- met hoxy- 3, 5adi bt hyls2riRatinenAgeMsengRFPNRAS| TREPBRHIT i HRa% R e
5hNb;hFXYBZ‘Eaﬁéguﬂﬁfhg¥bééﬁ}}dﬂdﬂ%thEE%yQYthhﬁyténammyﬂq}yethylene ( )
t hi o] -1 H-benzim dazole (3.0 g, .0.009 nol ) was_dj . d 30
and triethyl éﬁv‘ﬁai(“i‘?’ée% )‘qw’g@a{%‘fd‘e’&. ‘BenrP pgﬁ?%%éégd‘(#i% ,a(%ﬁ%o mol )
was added @r opwisessadein®t i vatkrfsdusSiimgelshai aul fmeshdeheo fribhfure was -
stirred at 5%,C.F0Es45a R Nso sl S 1LeRh W r8MaRosAt ed &ffd agl Ridetalnas

added to the residue under ice-tooling. The c¢r stallipe resi due thqg
~zgia, granuies and tablets containing sulfoxides are prefer-

ably coatsd with an enteric coating which protects the
active cchpcunc from acid degradation as long as the dosage
10 form remains in the stomach. The enteric coating is chasen
U among pharmacsutically acceptable enteric-coating materials
e.z. oeeswax, snallac or anionic film-forming polymers such
as celiulose acetate phthalate, hydroxypropylmethylcellulose
shthalats, partly methyl esterified methacrylic acid polymers
15 ana the like, if preferred in combination with a suitatbtle
plasti:izer. To this coating various dyes may be added in
orcer to distinguish among tablets or granules with different
active compounas or with different amounts of the active

compound prasant.

20 Soft zelatine capsules may be prepared with capsules con-
taining a mixture of the active compound or compounds 3f
tne invention, vegetable oil, fat, or other suitable va-

] nicls for scft gelatine capsules. Soft gelatine capsules
Tay aiso =2 2nteric coated as describea above. Hard gela-
25 tine capsules may contain granules or enteric-coated
granules of tne active compound. Hard gelatine capsules
may alsa contain tne active compound in combination with a
. salid powderea carrier such as lactose, saccharose, sorbi-
tol, mannitol, potato starch, corn starch, amylopectin,
30 cellulose derivatives or gelatine. The hard gelatine cap-
sules may be enteric coated as described abave.

Dosage units for rectal administration may be prepared in
the form of suppositories which contain the active sub-
stance mixed with a nesutral fat base, or they may be pre-
35 pared in the form of a gelatine rectal capsule which con-
tains the active substance in a mixture with a vegetabls



- 62 - obtained was stirred with water,
white crystalline product mxture (1.9 g,

filtered off and dried giving a
48% of the desired two products

dn a 75:25 nolar ratio (according to HPLC-analysis and NMR) . NWR data for

the final

products 5is given bel ow. Exanple 6. Method d. Preparation of

N- net hoxycar bonyl - 5, 6-
- met hyl enedi oxy-2-[[ (4- met hoxy- 3, 5-di net hyl - 2- pyri di nyl) -

met hyl ] sul finyl]-1H benzim dazole. Chloro nethylformate (0.24 g, 0.0026

mol) dissolved in 10 [err] (5 nm) was$9ecdded dropwise to a stirred solution

of 5, 6- net hyl enetimsd®/fiz [olild-arenhbry- Subtdbbhet vehidleyidniigaldtine

met hyl | sul finyl] -1 Hhenzim gazqhg (Ra

0p8 pPe@Q?@d NDh )t N Ged it @ty amine in

“Jerr] (10 nij. The mxture was th en s?lrre room t enper.at ure for 19 h.
The [err] - sof¥td ontd5s “was WESRES - \A/Pf'htﬂﬁi’e’Payd‘?Y RFFRATYY il §¥fe FO8Ment
was evaporacbeda v g drdre sthesiar €d rpuddbtd naso ame oréc s ik edb%n aNVR cat a

for the figna lggixglaa_u,ag'veﬂ PELOYr to administration.

Liquic pregarations for oral administration may be prepared
in tne form of syrups or suspensions, e.g. solutions or
suspensions :ontaining from 0.2 % to 20 % by weight of the
active ingracisnt and the remainder cansisting of sugar ar
10 sugara;crﬂsgs and a mixture of etnanol, water, glycercl,
praogyisne giycel and polyethylens glycol. If desired, such
u ragzrations may contain colouring agents, flavour-
ts, saccharina and carboxymethyl cellulase cr sthar
’ ning agent. Liquid preparations for oral administra-
15 tion may also be prepared in the form of a dry powder to be
reconstitutea witn a suitable solvent prior to use

Saluticns for parenteral administration may Ee prezarz2c as
a sglution of a compound of the invention in a pharma-
ceutically acceptable solvent, preferably in a concantra-

20 tion frem .1 % to 10 % by weight. These solutions may
alss c:cnzain stapilizing agents and/or buffering agents zand
may 2 manufactured in differant unit coss ampoules -r =~ials.,

Salutions for parenteral administration may also be pr
as a dry praparation to be reconstituted with a suitabla
25 solvent extemporaneously befare use.

The typical zaily dose of the active substance varies witnin

a wide range and will depend on various factors such as for

example the individual requirement of each patient, tne route
of administratiaon and the disease. In general, oral and

3pparenteral acsages will be in the range of 5 to 500 mg per
day of active substance.

u



Exanple 7. Method d. Preparation of [err]-(N -phenyl carbanoyl) -

5, 6- net hyl enedi oxy- 2-[ [ (4- net hoxy- 3, 5-di net hyl - 2- pyridinyl)- 20

met hyl ].sul fi nyl]-1 H benzi m dazol e. Phenylisocyanate (0.20 g, 0.00167 nol)

di ssolved in CH2C12 (5 nml) was added dropwi se under stirring to a solution
of 5, 6-net hyl enedi oxy-2-[[ (4-nmet hoxy-3, 5-di net hyl - 2- pyri di nyl) -

met hyl ] sul finyl]-1H benzi m dazole (0.50 g, 0.00139 nol) 25and triethyl am ne
(0.28 g, 0.00278 nol) in [err] (15 m). The m.xture was then stirred at
roomtenperature for 50 hours. The [errPOsel uti on was washed with water,
dried [err] aftet hevaotientisidd lesdperadedygtbienfol hewidsie@ihpdesduct as an
oil (0.03 g, 59. NMR data for the final product is 30given bel ow. - 63

- Exanple 8. Method e, Preparation of 4,6-dinmethyl-5-methoxy-
T ret horsenste Sl notaihach o  PraPAFERBNET | Luf THTGH S~ -methoxy-
-1H benzi m daz@te[(3,4-cimethyl-2-pyridinyl)methyl]sulfinyl]-1H-benzimid-

azole.

5 m-Chlcropertenzeic acid, 91% (0.53 g, 0.0028 mol) dissolved
in CH C1, (25 ml1) and cooled to -10°C was added under

. 2 .
i stirring to 4,8-dimethyl-5-methoxy-2-[[(3,4-dimethyl-2-
pyridinyl)msthyl]thio]l-1H-benzimidazole (0.91 g, 0.0028 mol)
N ¢issolved in CH,CI, (50 ml) maintaining the temperature at

; 10-5°C. Stirring was continued at -5°C for 5 min and then
NaOH (0.34 g, 0.0085 mol) dissolved in water (25 ml) was
added under vigorous stirring. The two phases were separated
and the aqueocus phase was washed with CHZCIZ (10 ml). Mare
CH2C12 (50 ml) was added to the aqueous phase, the pH was

15adjusted to 9.5 by adding 2M HCl1l and after stirring the
phases were separated. The organic phase was dried (Na2504).
filtered and the solvent was .evaporated off giving an oil
whi;h was crystallized from CH4CN (15 ml) yielding the
cesired product (0.3 g, 32%), m.p. 161°C.

_ 20Examole 2. Method a. Preparation of 4,6-dimethyl-5-heptyloxy-
N -2-[[-(4-methoxy-3,5-dimethyl-2-pyridinyl)methyl]sulfinyl]-
-lH-benzimidazole.

m-Chloroperbenzoic acid, 91% (1.13 g, 0.0059 mol) dissolved

in CH2[312 (25 ml) and cooled to -10°C was added under

. _ 25stirring to 4,6-dimethyl-5-heptyloxy-2-[[(4-methoxy-3,5-

' -dimethyl-2-pyridinyl)methyl]thio]-1H-benzimiddzole (2.7 g,
0.0059 mol) dissolved in CH2C12 (50 ml) maintaining the
temperature at -5°c. Stirring was continued at -5°C for
10 min., The two phases were separated and then NaOH (0.26 £,

300.0066 mol) dissolved in water (50 ml) was added under
vigorous stirring. The two phases were separated. The organic
phase was dried (NaZSD4]. filtered and the solvent evaporated
off giving a residual oil, which according to NMR included



[err]- Pfopionyl-4,6?dinethyl-5-nethoxy-2-f[(4-nethoxy-3,5-
5-di et hyl - 2- pyri di nyl ) met hyl ] sul finyl]-IH benzi m dazole (1.0 g, 0.0023
nol) was heated in IMNaOH (15 m) for 1 h under stirring and
N2- at nosphere. pH was adjusted to 9.5 by addition of 2M HCl . Extraction
with [err], separation of the phases, drying the organi c phase, evaporation
of the,lOsol vent and recrystal+i&atdion from[err] gave the desired product
(0-30~°9° %5@8?rTﬁiEEQLé} Lifige MA FF&ﬁﬁng%$§bké12L8?VEEPHEPEPTor further
exanpgesrioéd comppmdsi af ddlemnnwerinigofH,0H-L84C1,[ 6r8F as - 65- [err]
3CN

giving the desired product in crystalline form (0.85 g, 32%),
5 m.p. 115°C. - |

2luant and then the product was recrystallized from CH

Which one of these two procedures thaf have been used for

the preparation of the different sulfoxides have'been

indicated in Table 2 below. For most of the compounds

synthesizec according to example 2 the chromatographic -

10 separation wes not performed.

Example 3., Method b. Preparation of 4,5-dimethy1-5-methdxy-
-2-[[(3,4-dimethy1-2-pyridiny1]methyl]thio]-lﬁ-benzimidazole.

To 4,6-dimethyl-5-methoxy-2-mercapto-1lH-benzimidazole
(1.04 g, 0.0050 mol) in methanol (50 ml) were added (in the
15 following order) NaOH (0.2 g, 0.0050 mol) dissolved in water
(2 ml) and 3,4-dimethyl-2-chloromethylpyridine hydrochloride
(C.96 g, 0.0050 mol). The mixture was heated until reflux.
NaOH (0.2 g, 0.0050 mol) dissolved in water (2 ml) was added
dropwise and then the reflux was continued for 3 hours. The
20 mixture was poured on ice-water (200 ml). Filtration and
recrystallization from CHSCN gave the desired product (1.1 g,
67%). NMR data for the final product is given below. : o/
Example 4 and 5. Method d. Preparation of Nl-henzoyl-s-
-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridinyl)methyl]-
25 thio]-1H-benzimidazole and Nl-benzoyl-s-methoxy-Z-[[(4-
-methoxy-3,5-dimethyl-2-pyridinyllmethylithio]-1H-benzimid-
azole

5-Methoxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridinyl)methyll-
thio]-1H-benzimidazole (3.0 g, 0.009 mol) was dissolved in
30 CHyCN (30 ml) and triethylamine (1.9 ml) was added. Benzayl
' chloride (1.4 g, 0.010 mol) was added dropwise under stirring
during 15 min. Then the mixture was stirred at 55°C for
45 min, The solvent was evaporéted off and ether was added tao
the residue under ice-cooling. The crystalline residue, thus



- 66- [err] -67- [err]  -68- [err] - 69- [err]

- 62 =
obtained was stirred with water, filtered off and dried

giving a white crystalline product mixture (1.8 g, 48%) of

ct O
y

cdesired two products in a 75:25 molar ratio (according
HPLC-analysis and NMR). NMR date for the final products

[~
=

(8]

5is given below.

Example 6. Method d. Preparation of N-methoxycarbonyl-5,6-
~—/ -methylenedioxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridinyl])-
methyllsulfinyl]-1lH-benzimidazole.

Chioro methylformate (0.24 g, 0.0026 mol) dissolved in
10CH,C1, (5 ml) was added dropwise to a stirred solution of
5,6-methylenedioxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridinyl)-
methyl]sul?inyl]-lﬂ-benzimidazole (0.80 g, 0.0022 mol) and
triethylamine in CHZCIZ (10 ml). The mixture was then
stirred at room temperature for 19 h. The CH2C12-sclution
15was washed with water, dried (Mg804) and the solvent was
evaporated giving the desired product as am oil (0.06 g, 6%).
NMR cata for the final product is given below.

-/ Example 7. Method d. Preparation of Nl-(N'-phenylcarbamcyl]-
5,6-methylenedioxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridinyl)-
20methyllsulfinyl]-1H-benzimidazole.

Phenylisocyanate (0.20 g, 0.00167 mol) dissolved in CH2C12
(5 ml) was added dropwise under stirring to a solution of
5,6-methylenedioxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridinyl)-
methyl]sulfinyl]-1H-benzimidazole (0.50 g, 0.0013¢ mal)

25and triethylamine (0.28 g, 0.00278 mol) in CH,CL, (15 ml).
The mixture was then stirred at room temperature for 50 hours.
The CHZCIZ-solution was washed with water, dried (MgSD4)

and the solvent was evaporated giving the desired product as
an oil (0.03 g, 5%). NMR data for the final product is

30given below.



-70- [err] -71- [err] -72- [err] -73- [err]

- 63 =
zxample 8. Methad e. Preparation of 4,6-dimethyl-5-methaoxy-

-2-[[(4-methoxy-3,5- d1methyl 2~ pyr1d1ny1)methyl]sulFlnyl]-
-1H-benzimidazaole.

Nerropionyl-A,S-dimethyl-S-methaxy-Z-[[(4-methoxy-3,5-
5 -dimethyl-2-pyridinyl)methyl]lsulfinyl]-1H-benzimidazole
1.0 g, 0.0023 mol) was heated in 1M NaOH (15 ml) for 1 h
under stirring and Nz-atmosphere. pH was adjusted to 9.5 by
addition of 2M HCl. Extraction with CHZCIZ. separation of
the phases, Srying the organic phase, evaporation of the
10 solvent and recrystallization from CHLCN gave the desired

product (0.30 g, 35%), m.p. 137°C.

The following Table 2 gives data for further examples of
compounds of the invention.



2.5(s, 3H),

2.35(d, 6H),

| denti fying data for conpounds of the
5.2-5.6(m 2H),

76 -
2.3(s, 3H),
4.25-4.4(d, 2H),

-75- [err]
ppm5 17
4. 4(s, 2H),

[err]

[err]

i nventi on NVR-data of the conmpounds in Table 2 (90 MHz) Exanple No.

NVR- dat a:
2.55(s, 3H),

-74-

!
<t
\te]

— .

*Juod
N LL (ex3)a Em hy=Hatuoo  Ewo T R Gt w5 g
881 €8 (txa)e Gy ®we  two oW S B % W oos g
651 61 (exa)a B ®w0  Ewo Hoow fw S Y w5 g
Lyl 65 Zxe & Syy=noua0 Sy HooW Em ' fw W 05 #
591 L6 (exa)a Fw Swr=na®wao  Fo TR Sy o s g
€61 2€ (zx)e b €20 Ewo H oty Eo . S W oos 2
102 6L (€cx1) a o two  Ewo H ot Emo M f w5
8y1L-9vl €L x)e B hy=Holuoo  Ewo Wt Eo ‘v ' woos o1
591-¥91 28 (ex3)q G wo=toluoo  Ewo H o Em B % &% w s 6
elep 43yjo % (oN *x3)
(3,)'d"W  PLatA PonnaN o R J 4 g A f g X
_ R
N7 _ Jwvx-zu
_ e P
N —z oz wx
R
- 59 duexa LULYJOM JO Adeuumns 2 aqe]

Dy



NMNONMONOINOT

.9-6.4(m 1H), 6.9(s, 1H), 8.35(s, 1H). 27 2.2(s, 3H), 2.3(s,3H),

.6(s,3H), 4.35-4.45(d,2H), 10 4.45(s,2H), 5.2-5.6(m 2H),
.85-6.35(mIH, 6.9-7.55(m 3H), 8.3(s,1H). 29 2.2(s,3H), 2.25(s, 3H),
.4(s,3H), 4.2-4.35(d,2H), 4.4(s,2H), 5.5-5.6(m2H), 5.85-6.3(m 1H),
.9-7.1(d,1H), 7.3-7.55(t,2H), 8.3(s,1H). 15 36 1.8(m 4H),
.75(m 4H), 3.8(s,3H), 4.25(s,2H),.£85(m 1H), 7.05(s,2H), 7.4(d, 1H),
.3(s,1H). 37 1.7(m4H), 2.3-2.7(m4H), 3.85(s,3H), 4.6(d, 2H),
.8(s,1H), 31.05(s,2H), 7.6(m1H), 8.3(s,1H. 44 1.2-2.0( 10H)
. 25(s, BHp3!2. 3(s, 3H), 2.6(m1H), 20 3.75(sBH), 4. 45(8, 2H),
.1(q, 1i—|f’va cg(m2H), 8.3%(s, 1H. 5.6, < 7 -zNI\/B dgf a,_of _t he €onpounds
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Exanpl e No. : NVR-data: [err] ppm 3 2.3(s, 6H),
.35(s, 3H), 2.5(s,3H), 3.75(s,3H), 5 4.4(s,2H), 7.05-7.2(d, | H),
.25[s, I H), 8.3-8.45(d,|H). 57 2.2(s,3H), 2.25(s,3H), 2.3(s,3H),
.5(s, 3H), 3.45(s,3H), 3.75(s,3H), 3.85(m4H), 4.3(s,2H), 7.2(br.s., 1H)),
.3(s,IH). .10 59 2.3(s, 6H), 2.4(s,3H . 2.55(s,3H), 3.5(s,3H),
.9(m4H), "4.3(s,2H), 7.2(s,IH), 7.3(s, 1H), '8..§1(s,1l—|), 9.3(br.s., 1H). 66
.2(t,3H), 2.15(s,3H 4 2.2(s,3H), 2.3(s,3H), 2.4(s,3H, 2.8(q,2H),
.65(s, 3H) 7 4.8($, 2HB| 15 7.3(sd H, 8.25(s,1H). 1.1(t,3H),
.2(s,3H), 2.4(s 38 °|2.55(s,3H), 2.75(q,2F), 3.85(s,3H), 4.35(4,2H),
.75(d, 1H), 7.25(s,ZTH), «B. &(dgd Hz 782 ~ $1:2(® 3k, &.6(® 6H)|.2
.25(s,3H), 2.3($,3H5 20 =~ = = 3.0(nrlH 3.75(s,3H), ~4. 1§(% 1H),
.45(s, 2H), 4.55(m 1H), 7.3(q,1H, 7.6(m2H), 8.3(s,1H).
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79 1.25(d, 3H), 1.65(m6H), 2.15(s,3H), 2.2(s,3H), 3.1(m1H)),
3.65(s,3H), 4.1(m1H), 4.6(m1H), 4.8(s,2H), 7.4(qlH, 7.7(d, | H),

- 7.8(s,IH, 25 8.3(s,1H). 82 2.2(s,3H), 2.3(s,3H,
3.7(s,3H), 4.75(s,2H), 7.3-8.5(m8H). - 78 - NVR-data of the conpounds
~in Table 2. (cont.) Exanple No. NVR-data: [err] ppm
1.55(m4H), 2.2(s, 3H), 2.25(5,3I—|),_8%._7-3. 1(m4H), 5 3.75(s, 3H),
4.35(s,2H), 6.9(d;1H), 7.3(d,IH), 8'25(s,1H). 6 2.2(s, 3H),
2.35(s,13H) g1 3. 8(s, 3H), 4.15(s,3H), 4.75(s,2H), 6.1(s,2H), 7.3(s;IH),
7.5(s, l|Hzs8. 15(s, 1 H) . 10 7 2.15(s,3H), 2.2(s,3H), 3.7(s,3H),
4.7(s, 2HL, o _ 5
! [=]
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- 79 - NVR-data of the conpounds in Table 2: (cont.) Exanple No.

NVR-data: [err] ppm 103 . 2.3(s,3H), 2.35(s,3H), 3.0(t,2H),
3.35(s,3H), 5 : 3.65(t,2H), 3.8(s,3H), 4.4(s,2H),
6.8-7.6(m4H), 8.25(s,1H). 107+108 2.2(s,3H), 2.35(s,3H), 3.75(s, 3H),
3.9 and 3.95 (2s,total 3H), 4. 15(s 3H), 4.75(s,2H), 7.07-7.95 (m 3H),
8. 15(s 1H). 10 102 8%~ 32(s, 9H), 2.08(s, 3H), 2.15(s, 3H),
4. ‘S; ,2H), 4.74(s,2H), 5.10-5.45(m2H), 5.73-6.25(m|H), ;7.28-7.73(m 3H),
8.2 (s"’JH) 139 - 2.22(s,3H), 2.29(s,3H), 3.75(s,3H., 4.40(s,2H),
7.3{8q $8(m 1H), 7.87-8.02(m 2H), 829847(m1H) -8.70-9{80(m 2H). 110
1. 2f5(~d36 k 1. 632. 15gm 4H) & 2. %(snsrg gL‘Z-‘S 3H) g 3mO(m 1$)
3. 7t Az GH( M 4H) , =4 m 1H)z 4. 5% 72158, FH) 2 755(s, 1H), 7.55(d, 1H),
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20 3.05(m 1H), 3.65(d,2H), 3.9(m2H), 4.2(m1H), 4.8

(s,2H), 7.3(d,1H), 7.4-7.8(m2H), 8.3(s,1H. 119 2.3(s, 3H),
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7.15(d,1H), 7.3- 7.6(m6H), 8.35(s,1H). 25 125 2.3(s, 3H),
2.35(s,3H), 2.8(s,3H), 3.8(s,3H), 4.5 (s,2H), 7.5(d,1H), 7.75(d, 1H),
8.05(s, 1H), 8.4(s,1H). - 80 - NVR-data of the conmpounds in Table 2.
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112
L 4(d. 2H) ,
.5(d, 1H),

.2(s, 6H),

.3(s, 1H),
.4(s, 3H),
.2(s,3H),
.0(s, 1H),
. 65(s, 2H)

Table 2 cont.

.45(s, 2H),
. 25(s, 3H),

2.1(s,3H), 2.25(s,3H), 2.3(s,3H), 2.65-3.2(m4H),
4.42(s,2H), 5.2-5.6(m2H), 5.9-6.4(m1H), 7.1(dd, 1H), 7.4(d, 1H),
8.35(s, 1H). 121 2.25(s, 3H), 2.35(s,3H), 3.8(s,3H),
7.45-8.0(m 7H), 8.15(s,1H), 8.4(s,1H). 15 122
3.7(s,3H), 4.8(d,2H), 7.5-8.05(m 7H), 8.2(s,1H), 8.25(s,1H). 144
2.35(s, 6H), 2.38(s,3H), 2.55(s,3H), 4.4(s,2H), 7.15(d, 1H),
8.4(d, 1H) . 145 —71-2.-15(3,3H), 2.23(s, 3H), 2.27(5,3H),
2. 4%s, 3H), 4.8(s,2H), 7.1(d, 1H), 7.3(s,1H), 20 8.37(d, 1H . 151
2. s,3H),_2.35(s,3H), 2.4(s,3H), 2. 475_8 3H ., 4.8(d,2H),
791(d, 1H), &.37 (d, 1H). 25 130 . . 8&s, dH),
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- 81 - NVR-data of the conpounds in Table 2. (cont.) Exanple No.

NVR-data: [err] ppm 131 3.85(s, 3H)*, 4.95(d, 2H), 6.65-7.60(m 7H),
8.45(d,1H). 5 160 1.15(t, 3H), 2.20(s,3H), 2.27(s, 3H),
2.49-2.73(m2H), 2.89-3.13(m2H), 3.72(s,3H), 4.09(q,2H), 4.37(s,2H), 6.98
and 7.08(dd, 1H), 7.30-7.55(m 2H), 8.28(s,1H). 154 1.1-2.1(m 13H)
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Pr_éparation'of internedi ates Exanple 11. Method A Preparation of
4,5 7-trimethyl-2- [err]-1H benzi m dazole. Z-Nitro-3,4,6-trinmethylaniline

(10.2 g,

0.057 nmol) was dis- 5 solved in 95% et hanol
hydrogenated in the presence of Pd/ C-catal yst until
of hydrogen had been consuned (1 hour).

to anot her flitask and potassium etb%gant hate-(12.8 g, 0.080 nol
in watery (1245 m) was added. 10 The m xture was refluxed overr
NaOH (20] rif £ |was added, and the volatiles werg evaporated off. 7
was dispolgdd in ZtE&n (300 mM) and the Zatal yst was fiIFgleq
of the spl¥&nt £20G& ny was %va‘;’)o@t@ off . Mater (100 nb) was
the nixtlure®Mas acTdiTied 15" with acéticTacid (10 nl) diSsolVed
(20 m).{Thejcrystalline precipitate was filtered off, washed \
and drief fnder reduced pressure, giving the desired product (
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- met hoxy- 2- mer capt o- | H benzi m dazol e. A sol ution of

4- met hoxy-3,5, 6-trinmethyl -1, 2- phenyl enediamne (1.8 g, 0.010 nol) and
triethylamne (2.1 g, 0.021 nol) in [err] (15 mM) was added dropwi se to a
stirred solution of 25 thiophosgene (0.60 g, 0.0052 nmol) in [err] (5 m).
The m xture was then stirred at roomtenperature for 1 hour. Water (15 m)
and triethylamne (0.5 g) was added and the m xture was stirred for 1 hour.

cont.

The precipitate Aasafiltered of f, washed-wth water and dried in the air
giving the 30 desized product (0.96 g, 43@6 NVR [err] 2.5(s,3H),
2.65(s, 6H), 3.65(s.3h), 12.0(dbr.s. " - 83 - Exanple I& Method g.
Preparation of 4; ai._lwyl oxy- 3, ﬁ - i m:,t hﬁ 3 P i & Ny - aet Band . _4-
Al Iyl oxy-2, 3, 5-t { i p&tlhyE- @riRi M2 NDxFdeX 4D § & 021 M " waf added®
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tenperaturs cf [err].

Met hanol

room t enper at une. dded and the m xture,was extracted
W th [err].,Iﬁé organgc phase was separated out and dried. {Volatiles were
evapor at eq 6f £ |gi vi ngZt he desired product as angpil (3.0 gﬂ 759, NWR
[err] 15 |271¢5,38), 2 258s, B), Q. 4@n2H),. 4. 6% s, 2H), 4.15(s, 1H),
5.2-5.65(m 2HE,| 579-6. 45(Th | 1}, 8'3(x | H Y Examsde |4, Method 0.
Preparati qn P {4- al | yl oxy- 3, 5-di net Ayl - -2-pvridi nyl -net hyll chl ori de
hydr ochl orfi de. {Thi onyl chicride (4.8 m) dissolved in CH2C12 (12 ml) as 20
added dropwise|[to a stirred solution of 4-allyloxy-3,5- :
-dinethyl-zﬁbyridgnylgethgnoh\(859 g, 0.041 nol) in [err]|(50 m),
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The m xture was then heated at [err]

(15.0 M) was added and the m xture was kept at [err] for
The vol atil es were evaporated under
added and the 10m xture was heated a

reduced pressure.
[err] for 1 hour and

Excess 2M NaCH wa§t7

1 hour.
15 m n.

for

10% HO (20 m) was

then cooled to




off and the crystalline residue was recrystallized from ethanol/ether
giving the desired product (3.0 g, 29%, mP. [err]. - 84 - Table 3a.

I ntermedi at es. Sunmary of working exanples. [err] No. [err] [err] [err]
[err] [err] [err] Method[er]) Yield M (O (Ex. No.) (9 ot her data

|5 SH [err] [err] [err] Jerr] H A(Ex 11) 19 NVR
16 SH [err] [err] [errF® = H A(Ex 11) 66 NVR |1
SH ° Jerr] [err] H [err] H A(Ex 11) 66 NVR |7
SH H [err o H H H ACEx I1). . 71 NVR | 8
SH [err] [p{¢3n fving cata ﬁ ompgun of th i ionsg NVR 19
SH [err] [err] [err] H H A(Ex 11) 85 NVR | 10 SH
[err] [err] wuwg.ia-2 o+ __J ( | 9 NVR Iil SH
i ferr) | mResata of ynd Ydrbadias Hn,gapid ¢ (o0 e, | 1 o
[err] [err] [errl H H A(Ex 11) 73 NIVR
Examcle
NS, NMR-data: §(COC15) ppm
51|17 2.3(s,3H), 2.35(d,6H), 2.5(s,3H), 2.55(s,3H),
N4 4-4[5,2H]’ 4-25'4.4(d32H]; 5.2‘5-6["‘;2"’)’
5.2-8.4(m,1H), 6.9(s,1H), 8.35(s,1H).
/
Zs
27 2.2(s,3H), 2.3(s,3H), 2.6(s,3H), 4.35-4.45(d,2H),
10 4.45(s,2H), 5.2-5.6(m,2H), 5.85-6.35(m, 1H),
6-9-7.55[”‘,3"‘)' SIS(SDIH)C
28 2.2(s,3H), 2.25(s,3H), 2.4(s,3H), 4.2-2.35{Z,2K),
4-4(5:2H)p SlS-SaS(m,ZH)p 5.85'603(‘“,1*‘*]:
, . 6.8-7.1(d,1H), 7.3-7.55(t,2H), 8.3(s,1H).
\—
4 15 | 36 1.8(m,4H), 2.75(m,4H), 3.8(s,3H), 4.25(s,2H),
6.85(m,1H), 7.05(s,2H), 7.4(d,1H), B8.3(s,1H]}.
37 1.7(m,4H), 2.3-2.7(m,4H), 3.85(s,3H), 4.6(d,2H),
6.8(s,1H), 7.05(s,2H), 7.6(m,1H), B8.3(s,1H).
44 1.2-2.0[@,10H), 2.25(s,3H), 2.3(s,3H), 2.6(m,1H),
20 3.75(s,3H), 4.45(s,2H), 7.1(qg,1H), 7.5(m,2H),
8.35(s,1H).
56




| 2 SH [err] [err] [err] [err] H B(Ex 12) 43

NWVR 113 SH [err] - H H A(Ex 11)
23 NVR X) Met hod A: The 1, 2- phenyl enediamine is reacted with [err] Method
B: The 1, 2-phenyl enedianmine is reacted with [err] - 85 - Table 3b.

I nternedi ates. Sunmary of working exanples. [err] No. [err] [err] [err]
[err] Salt/Base Method [err]) Ymeld M (O (Ex. No.) (9% ot her data

13 OkMRr-4g&fslor[EREl compbBhBEE in Ba®Ae 2. (cod¥(Bx 13) 75 NMVR | 4
Cl [err] _(err] - _lerrJ HCI Ex 14) 29 [err]
114 OH Jerr] [Jerr] [err] Base C(Ex 13) 88
[err]jtdarcT [err] [err] . [err] HC1 D(Ex 14) 76
[err]{ {16 OH} H r . e C(Ex 13) 85
R 10 | LebfiR-bata: S pag g a® 4 NVR
118 1OH [errf] [err] [err] Base C(Ex 13) 51 NVR 119 d

5 4.4(5.2"{), 7.05‘7.2[d;1H]: 7-25[511H)’

8.3-8.45(d, 1H) . '

57 2.2(s,3H), 2.25(s,3H), 2.3(s,3H), 2.5(s,3H), o
3.45(s,3H), 3.75(s,3H), 3.85(m,4H), 4.3(s,2H), v
7.2(br.s., 1H), 8.3(s,1lH). '

10| 59 2.3(s,5H), 2.4(s,3H), 2.55(s,3H), 3.5(s,3H),
3.9(m,4H), 4.3(s,2H), 7.2(s,1H), 7.3(s,1H),
8.4(s,1H), 9.3(br.s., 1lH). :

66 1.2(t,3H), 2.15(s,3H), 2.2(s,3H), 2.3(s,3H),
2.4(s,3H), 2.8(q,2H), 3.B65(s,3H), 4.8(s,2H),

15 7.3(s,1H), 8.25(s,1H).

89 1.1(t,3H), 2.2(s,3H), 2.4(s,3H), 2.55(s,34),
2.75(q,2H), 3.85(s,3H), 4.35(s,2H), 6.75(<,1H5), "/
7.25(s,1H), 8.4(d,1H). ' (W

78 1.2(d,3H), 1.6(m,BH), 2.25(s,3H), 2.3(s,3H),

20 3-O[m,lH)a 3-75(5,3H): 4-15(‘“;1“], 4.45(5;2"')1
55(m,1H), 7.3(q,1H), 7.6(m,2H), 8.3(s,1lH).

S

79 - 1.25(d,3H), 1.65(m,BH), 2.15(s,3H), 2.2(s,3H),
3.1(m,1H), 3.65(s,3H), 4.1(m,1H), 4.6(m,1H),
4.8(s,2H), 7.4(q,1H), 7.7(d,1H), 7.8(s,1H),

25 8.3(s,1H),
82 2.2(s,3H), 2.3(s,3H), 3.7(s,3H), 4.75(s,2H),

7.3-8.5(m,8H).




20 OH [err] [err] [err] Base C(Ex 13) 30

NVR 21 C1 [err] [err] [err] =~ HC1 D(Ex 14) 82
13322 OH [err] [err] - [err] Base C(Ex 13) 70
B.p. 120- [err]/0.4 nm 123 dC [err] [err] [err] HC
D(Ex 14) 89 157 124 OH - CH=CH- O H Base
C(Ex 13) 18 [err] NWVR 125 C1 - CH=CH- 0- H HC1
D(Ex 14) 95 195 XX) Met hod C. Rearrangenent of the pyridine
N-oxide with (CH3CO) 20. Methad 0: Chlorination with SOC12. - 86 -
NVR- dat a od conpounds in Tabl e-3a and Tgta)l e 3b Exanpl e No.
NVR-data: [errl,Cppm e = 2305 ,, 2.2(s,6H). 516
[err] 2.05“:ge =2 00y ® HRTS0HNE S '?é (ﬁ%nzté 7(s,1H). 11
[err] 2.0(s,3H), 2.05(s,3H), 2.1 (s, 3H),
Sxampie
Nc. NMR-data: JkCDCla] ppm
88 1.85{m,44), 2.2(s,3H), 2.25(s,3H), 2.7-3.1{m,4aH),
5 3.73(s,34), 4.35(s,2H), 6.9(d,1H), 7.3(d,1H),
—/ 8.25!s,1H).
N\, 6 2.2(s,3d), 2.35(s,3H), 3.8(s,3H), 4.15(s,3H),
4.75{(s,2H), 6.1(s,2H), 7.3(s,1H), 7.5(s,1H),
- 8.15(s,1H).
10 7 2.15(s,3d), 2.2(s,3H), 3.7(s,3H), 4.7(s,2H),
56.05(s,2H), 7.0-7.6(m,7H), 8.15(s,1H), 8.3i{s,1H).
{

90 2.25(s,3H), 2.1-2.4(m,2H), 2.3(s,3H), 3.75(s,3H),
4,2(t,4H), 4.4(s,2H), 6.75-7.2(m,5H), 7.2-7.5(m,3H),
8.35(s,1H).

— 15 92 0.7-2.05{m,13H), 2.25(s,3H), 2.3(s,3H), 2.3%5{s,3H),
W 2.5(s,3H), 3.65-3.9(m,2H), 3.75(s,3H), 4.35(s,2H),
7.2(s,1H), 8.3(s,1H).

g3 1.25(¢,3H), 2.25(s,3H), 2.3(s,3H), 2.8(q,2H],
4.4(d,2H), 4.45(s,2H), 5.2-5.65(m,2H), 5.85-5.3(m,1H))

20 : 7.0-7.65(m,2H), 7.5(s,1H), 8.35(s,1lH).

g5 0.9(s,3H), 1.0(s,3H), i.SFl.QS[m,ZH]. 2.15-2.45(m, 1H),
2.25(s,31), 2.3(s,3H), 3.7-4.0(t,2H), 3.85{(s,3H),
4,45(s,2H), 2.8-7.0(m,1H), 7.15(d,1H), 7.45-7.55
(d,1H), 8.3(s,1lH). _

25§ 4+5 2.25(s,3H), 2.40(s,3H), 3.6 and 3.85(2s, total 3H),
3.80(s,3H), 4.8 and 4.85(2s,total 2H), 6.35-7.95
{m,8H), 8.35(s,1H).




.55(s, |
.35(s, 3

[err]
|13

3(br.s.
85- 7. 05(m 3H)

. 35- 3. 8(m4H),
.0(s, 3H),

IH),

H. 19

6.

H, 2.6(q,

[err]

6.5(s, | H).
18

2 :l(s, 3rﬂ,

|7
[err]
[err] 2.1(s, 3H),
6(s,IH. 15 110
2H), 6.85(s, 1H). .}%
3]5(52H) 5- 36(m2
in3Tabs 2 3tFontzQ
3.4(s,2H), 7.15-

[err]
1.95(s, 3H),

[err]

3.35(s, 2H) ,

1.1-
2.15(s, 3H),

[err]

H) ,

2.05(m 10H),
2.0(s, 3H),
3.2(s, 3H),
1. 05(t, 3H),
0.5-1.7(m
6.6(s, 1H) . 12
12. O(br
8. 05(m 4H),

2.4(m 1 H).,
3.35(s, 3H),

10

2.3(s, 3H),

13H),

S.

1H).

12. 65( br
4. 4(m 2
5.9- 6. 45

[l)?xaﬁp%( s

(tm.lH), 8

33

—s—1 n) :
2H), 4.75(s,1H),
3(s, 1H) . NMR-data: c'(CDC13) ppm

IO —[C[I

D.2-5.65(m 2H),

i

1 25(5,13[0,

10

15

20

25

103

107+108

102

139

110

m

119

125

2.3(s,3H), 2.35(s,3H), 3.0(t,2H),
3.65(t,2H), 3.8(s,3H), 4.4(s,2H),
8.25(s,1H).

- 2.2(s,3H), 2.35(s,3H), 3.75(s,3H)
(2s,total 3H), 4.15(s,3H),
(m,3H), 8.15(s,1H).

4.75(s,

1.32(s,94), 2.08(s,3H),
.74(s,2H), 5.10-5.45(m,2H),
.28-7.73(m,3H), 8.27(s,1H),

2.22(s,3H),
7.38-7.58(m,1H),
.70-9.00(m,2H).

7.87-8.02(m,2H),

1.6-2.15(m,4H),
3.7-4.05(m,4H),
7.5(s,1H),

1.25(d,6H),
.0(m,1H),
.15(q, 1H),

4.25(m,
7.55(d, 1H),

1.3(d,6H),
3.05(m,1H),
(s,2H),

1.55-2.15(m,4H), 2.2(s,
3.65(d,2H), 3.9(m,2H),
7.3(d,H), 7.4-7.8(m,2H),

2.3(s,3H), 2.35(s,3H),
4.25(t,2H), 4.4(s,2H),
7.6(m,6H), 8.35(s,1H).

3.15(t,2H),
6.9(q,1H),

2.3(s,3H),
(s,2H),

2.35(s,3H),
7.5(d,1H),

2.8(s,3H),
7.75(d,1H), 8.0

» 3.9 and 3.95
2.15(s,3H),
5.73-

2.29(s,3H), 3.75(s,3H),

2.25(s,

3.35(s,3H),
6.8-7.6(m,4H),

2H), 7.07-7.95

4.09(d,2H),
6.25(m,1H),

4.40(s,2H),
8.29-8.47(m, 1H),

3H), 2.3(%,3H),
1H), 4.5(s,2H),
8.3(s,1H).

3H), 2.25(s,3H),
4.2{m,1H), 4.8
8.3(s,1H).

3.7(s,3H),

7.15(d,1H), 7.3-

3.8(s,3H), 4.5
5(s,1H), 8.4(s,1H).




- 87 - Exanple No NVR-data: [err](ppm 116

[err] 1.5-1.9(m4H), 2.5-2.8(m4H), 4.7(s,2H), 7.3(s,1H), 8.2(s,IH).
|17 118 [err] | . Xs,3H), 1.06(s,3H), 1.5-2.05(m 3H),
2.15(s,3H), 2.3(s,3H), 3.75-4.0(t,2H), 4.15-4.5(br.s.,IH), 4.65(s,2H),
8.3(s,IH. 120 [err] 1.7-2.2(m4H), 2.15(s,3H), 2.25(s, 3H),
3.75- 4.05(m4H), 4.15-4.4(m 1H), 4.6(s,2H), 8.25(s,1H). 124 [err]
8.55(d, 1H), 7.8(d, 1 .5(d, 1 . 0(v 'g'i-f 5.%4&, 2H) Pharmaceut i cal
preparations colfRafaths of N 1BYE R AE9BH 7 as active i ngr edi ent
are illustrated in the follow ng exanples. .- 88 -
Example .
No. _ NMR-data: d(CDC13) ppm
126 2.2(s,6H), 2.8(s,3H), 3.7(s,3H), 4.85(s,2H), 7.6
5 (q,1H), 7.85(d,1H), 8.15(s,1H), 8.25(s,1H).
. 127 2.25(d,6H), 3.75(s,3H), 4.9(d,2H), 7.8(d,1H),
~ 8.3(s,1H), 8.3(q,1H), 8.65(d,1H).
~ 134 2.2(d,6H), 2.35(d,6H), 3.1(s,6H), 3.7(s,3H), 4.95
(s,2H), 7.2(s,1H), 7.6(s,1H), 8.3(s,1H).
10| 12 2.1(s,3H), 2.25(s,3H), 2.3(s,3H), 2.65-3.2(m,4H),
4.4(d.2H), 4.42(s,2H), 5.2-5.6(m,2H), 5.9-6.4(m,1H),
7.1(dd,1H), 7.4(d,1H), 7.5(d,1H), 8.35(s,1H).
121 2.25(s,3H), 2.35(s,3H), 3.8(s,3H), 4.45(s,2H),
7.45-8.0(m,7H), 8.15(s,1H), 8.4(s,1H).
15 122 2.2(s,6H), 3.7(s,3H), 4.8(d,2H), 7.5-8.05(m,7H),
N 8.2(s,1H), 8.25(s,1H).
144 2.25(s,3H), 2.35(s,6H), 2.38(s,3H), 2.55(s,3H),
4.4(s,2H), 7.15(d,1H), 7.3(s,1H), 8.4(d,1H).
145 2.15(s,3H), 2.23(s,3H), 2.27(s,3H), 2.4(s,3H),
20 2.47(s,3H), 4.8(s,2H), 7.1(d,TH), 7.3(s,1H),
8.37(d, 1H).
151 2.2(s,3H), 2.23(s,3H), 2.35(s,3H), 2.4(5,3H),
2.47(s,3H), 4.8(d,2H), 7.0(s,1H), 7.1(d,1H), 8.37
(d,1H). '
25 130 3.85(s,3H), 4.65(s,2H), 6.8-7.8(m,7H), 8.55(d,1H)




Exanpl e 167 .

subst - ance was prepared fromthe follow ng ingredients:

4, 6-Di net hyl - 5-et hyl - 2-[ [ (4- net hoxy- 3, 5-di nethyl - 5
-2-pyridinyl)nethyl]thiol-lH benzimdazol e. HC

powder

0.6 g dycerol
Fl avouri ng agent

- f
tC)ﬁﬁ%$i%%o

ed in. 60

96 %

g.s.
di ssol

=V

di ssol{ved ah

15 agengf

wat er |t &%a fina

i ssoljved in etﬁ&pol mena¥ﬁgdgd. The m xture was dil ut
3af®Pe gi ven active subst gnce may be

T88tar <

vol ume oY

repl aged~ Wt ot

Exanplie ,
5| 160
154
156
164

ner pnar maceut T calrty acceptabteacid—adaitTomr s

498. Entler hegriaated Al qt sy 20 Al STk, 51 FOBL 88 d. ] ot

20 nyg (of "acti ve [conpound

(270 MHZ)

1.15(t,3H), 2.20(s,3H), 2.27(s,3H), 2.49-2.73(m,2H),
2.89-3.13(m,2H), 3.72(s,3H), 4.09(q,2H), 4.37(s,2H),
6.98 and 7.08(dd,1H), 7.30-7.55(m,2H), 8.28(s,1H).

l.l-2.l(m,l3H),2-3(5,31‘1),2-5-2.8(1‘!1,311),
4.4(s,28), 7.1-7.65(m,4H), 8.5(s,1H)

1.1-2.0(m,11H), 2.25(s,3H), 2.3(s,3H),
3.45(s,3H), 3.7(t,2H), 4.0(t,2H), 4.4(s,2H),

' 2.13(m,2H),2.88(t,2H),3.82(s,3H),4.26(t,2H),
4.69(s,2H),6.7-6.85(m,2H),7.04(d,1H),
7.39(4,1H),8.1(4,1H) .

Syrup A syrup containing 1 % (weignt per volune) of acti-ve

1.0 g Sugar,
30.0 g Sacchari ne
5.0 ¢g
- 81 - : 0. 05g 10 Et hanol
- ' 5.0 g Disti]led water
%Hﬁ;ﬁ;ﬂgﬂﬂEE_l&;ﬁEﬂ&_Z;(C°"t160 m Sugar and saccharine were
gof warmuwater Affer cooling the acid additjon salt was
sugar solution and glycerol and a solution of f|l avouring
ed with

I'ts.
cont ai ni ng

v



~ was prepared fromthe follow ng ingredients:
"5, 6- Met hyl enedi oxy- 2- [ [ (4- net hoxy- 3, 5- di net hyl -
-2-pyridinyl)methyl]sul finyl]-1H benzimdazole 200 g Lactose

700 g 25 Met hyl cel | ul ose 6 g

Pol yvi.nyl pyrrol i done cross-1inked . 50 g Magnesi um

Sstearate _ : 15 g Sodi um car bonat e

6 g Distilled water - 82 - g.s. - 89 - |

Cel | ul ose acetaLe phi bal atee - 200 g Cetyl al cohol

15 g Isopropanuu ...... ?$ intermediates | . '2000 g Met hyl ene

chl ori de 2000 g 5 |

5, 6- Met hyl enediQxy-2:[1{ 4- .H.MVAB,.@ | ARtV Zf 4,5,7-trimethyl-2-

pyr|d|nyl)nethy|L§ylllgyL,< Ikkbgﬁ$ azol e, pomder was m xed with

| act ose and granat ated”wr %ﬁﬂ%ﬂlon of

- 2-Nitrc-3,4,6-trimethylaniline (10.2 g, 0.057 mol) was dis-
5 sclvegd in SE% ethanol (900 ml) and hydrogenated in the

cresence of Pd/C-catelyst until the theoretical amount of
Y, hydrcgen had been consumed (1 hour). The whole mixture was
red to another flask and potassium ethylxanthate

—
N
n

C.C80 mol) .dissolved in water (12.5 ml) was added.

g2

- ~ tr
-
11}
3
n

2J
®
_)

10 :xture was refluxed overnight, 2M NaOH (20 ml) was

ddac and the volat1les were evaporated off. The residue

as cdissolved in methanol (300 ml) and the catalyst was

m
Q

tered cff. Part of the sclvent (200 ml) was evapaorat
Wwater (100 ml) was added and the mixture was acidified

15 with acetic aeid (10 ml) dissolved in water (20 ml}. The
crystalline precipitate was filtered off, washed with water
and dried under reduced pressure, giving the desired
sreduct (7.2 g, 66%), NMR: §(COC1;) 2.0(s,3H), 2.CS(s,3H),
2.1(s,2d), 3.3(br:s,1H), 6.5(s,1H).

zxample I2., Method B. Preparation of 4,6,7-trimethyl-5-
\_/ -methoxy-2-mercapto-1H-benzimidazole.

A solution of 4-methoxy-3,S;S-trimethyl-l,2-phenylenediamihe
(1.8 g, 0.010 mol) and triethylamine (2.1 g, 0.021 mol) in
EHCl3 (15 ml) was added dropwise to a stirred soclution of

25 thiophosgene (0.60 g, 0.0052 mol) in CHC14 (S ml). The
mixture was then stirred at room temperature for 1 hour.
Water (15 ml) and triethylamine (0.5 g) was added and the
mixture was stirred for 1 hour. The precipitate was filtered
off, washed with water and dried in the air giving the

30 desired product (0.96 g, 43%), NMR: §(COCl,) 2.5(s,3H),
2.65(s,6H), 3.65(s,3H), 12.0(br.s.,1lH).



met hyl cel |l ul ose and sodi um carbonate. The wet nmass was forced through a
sieve and the granulate dried in an oven. 10 After drying the granul ate was
m xed with polyvinyl- pyrrolidone and nagnesi um stearate. The dry-m xture
was pressed into tablet cores (10 000 tablets), each tablet containing 20
ng of active substance, in a tabletting machine using 6 nm di aneter ’
punches. 15 Il A solution of cellul ose acetate phthal ate and cetyl al cohol

i n isopropanol / nmet hyl ene chl ori de was sprayed onto the tablets | in an
Accel a Cota, Manesty (RTM coaligy equipnment. A final tablet weight of 110

g mse?é?igﬁ:ign%%-. BXaRkec 169-op a30) Ld P F Q- 11413 KG0QUE- adni ni stration 20 A

par ent ation for intravenous use, containing 4 ng of active
CONPOUTRE TR Vi~ < "% S > Bt BpATBAERF UM t he fol | owi ng i ngredi ents:
4, 6- Di net hyl - 5-et hyl - 2-[[ (4- met hoxy- 3, 5- di met hyl -
Pgl52:%%%%%Q%gﬁéggbl%gbp¥%%€¥$ﬁiggégé¥%gﬂﬁaGXide (4.0 g Gﬁ%%lgn%fgodiun1
hydr ogezs pifssgsharerwise under stirring to aceticyaghydréffl e. water to a
finaly volamg ,0ft.ce2 mol) creheatddOh Mo°c, giving a final
temperature cf 1209C. The mixture was then heated at 80°c
fer 1 hour. “ethancl (15.0 ml) was added and the mixture was )
kept at 80°C fcr 15 min. The valatiles were evaporated
under reducsd pressure. 10% HC1 (20 ml) was added and the Q‘J
10 Mixture was heated at 30°C for 1 hour and then cooled to
room temperature. Excess 2Z2M NaOH was added ar i the mixture
was extractzd with CH2C12. The organic phase was separated
out and dried. Volatilss were eveporated off giving the
desired prcduct as an o0il (3.0 g, 75%), NMR: 5(CDC13]
15 2.1(s,3H), 2.25(s,3H), 4.4(m,2H), 4.65(s,2H), 4.75(s,1H],
5.2-5.65(m,2H), 5.9-6.45(m,1H), 8.3(s,1H).

Example I4. Method D. Preparation of 4—ally10xy-3,5-dimethyl-

-2-pyridinyl-methyl chloride hydrochloride.

Thionyl chlcride (4.8 ml) dissolved in CH,Cl, (12 mi) was /
20 2¢ced dropwise to a stirred solution of 4-allyloxy-3,%- W,
-dimethyl-2-pyridinylmethanol (8.0 g, 0.041 mol) in ch-T1,
(8C ml), maintaining the temperature below 6°C. Then :he
mixture was stirred at room temperature for 45 min (final
temperature 159¢). Isopropanol (2 ml) was added and the
25 solution was heated shortly at 35°C. The solvent was evaporated
off and the crystalline residue was recrystallized frem
ethanal/ether giving the desired product (3.0 g, 29%]),
m.p. 115°C,



4, 6- D net hyl -5-et hyl - 2-[[ (4- net hoxy- 3, 5-di net hyl - 2-
-pyridinyl)methyl]thio]-IH benzimdazol e was di ssolved in 30 pol yet hyl ene
gl ycol +400 and 550 ml of water was added. pH of the solution was brought to
pH.7.4 by adding a water solution of disodi um hydrogen phosphate and wat er

was added to a final volunme of 1000 ml . The solution was filtered - 90 -
-through a 0.22 pmfilter and i mredi ately dispensed into 10 ml sterile
anpoul es. The anpoul es were seal ed. -91- Biological tests I. Inhibiting

effect in vitro on acid secretion in isolajed rabbit gastric glands Test

Met hod Table 3a. Intermediates. Summary of working examples.
R1a
RZa N
\i> ;1a
R3 N
_R4a go2
— No. 2@ gld g2 R2 ¥ 52 Metnod®) Yield Mp (°C)
(Ex. No.) (%) other data
4
~ I5 SH CHy CHy CHy CHy H A(Ex I1) 19  NMR
16 SH CHy CHy CHy H H  A(ExI1) 66 N
I SH CHy CHy H o CHyH  A(ExI1) 66  NMR
17 SH H -<:> H H H  AExI) 71 NR
18 SH CHy OCH, CHy H H  A(ExI1) 78  NMR
19 SH CHy  OCH,CH,OCH, CHy H H  A(ExI1) 8 MR
110 SH  CHy CHg CHy H H  A(ExI1) 89  NWR
I SH  H OCHZCHZCHZH H H  A(ExI1) 14 167
112 SH  CHy  O(CH,)GCH, CHy H H  A(ExI1) 73 MR
~ 12 SH CHy OCH, CHy CHyH  B(Ex 12) 43 NI
' |
e 113 SH ~CH=CH-CH=C~CH,CH - H H  A(ExI1) 23 N

x)Met:ht:cl A: The 1,2-phenylenediamine is reacted with CZHSOCSZK
- Method B: The 1,2-phenylenediamine is reacted with CSC]2



5 Gastric gland preparation Isolated rabbit-gastric glands were prepared as
descri bed by Berglindh et al., Acta physiol. scand. 1976. 96. 150- 159.
This method invol ves vascul ar perfusion of the rabbit stomach via-the
gastric arteries, scraping and scissor 10 mincing of the separated gastric
mucosa and col | agenase (0.1 % Type |, Sigma Chemcals, St. Louis, MO USA)
digestion at [err] for 60-90 m n. The glands are then harvested and
filtered through nylon cloth to.rggoue coarse fragments. The gl ands are

thereafter te I ng Nad 132.4 mM KOd
5.4 m, [er%% @1]“%? S}'NJ}[V omy@ﬂgmﬁfg@gr&r] 1.0 MM gl ucose 10
nv| and 1 mg/mm rabbit albu 4. Measurenent of acid secretion The
acid secretion in the isol ak and %reparatlon was 20 recorded by
measuring the uptake of [err | ed am no- pyrine into the glands as

described by Berglindh et al.j Actfa phyalol scand. 1976. 97. 401-414.

Accumul ation of am nopyrine in N K i ndi cates gastric acid secretion
within the glands. The standard nedi um contained 10 M

No. 228 gb2 R’a RB2 salt/Base Method *X) Yield Mp (°C) .
: (Ex. No.) (%) other data U
I3 OH CH; OCH,CH=CH, CHg Base C(Ex I3) 75 NMR L.J
14 Cl CHy OCH,CH=CH, CHy  HC D(Ex 18) 29  115°
114 OH CHy OCH.CECH  CH, Base  C(Ex I13) 88 70°
115 C1  CHy OCH,C=CH CHy  HC1 D(Ex 14) 76 135°
116 OH H ~(CHy),e Base  C(ExI3) 35  NMR
117 €1 H ~(CHy) - HC1 D(Ex 14) 72 N
118 OH  CHy OCH,CH,CH(CHg), CHy Base  C(Ex I3) 51 NMR
119 C1  CHy OCH,CH,CH(CH3), CHy  HCI D(Ex 14) 95
120 oW CH, ocq-<<_i> CHy Base  C(Ex13) 30  NWR
21 O o, 0CH¢<f—j> CHy  HCI D(Ex 14) 82 133 \/
122 OH  CHy UC,Hg CH, Base  C(ExI3) 70  B.p. 120- L
- 26°C/6.4 mm
123 €1 CHy OC,Hg CHy  HCI D(Ex 1) 89 157
126 OH  -CH=CH-0- H Base C(Ex 13) 18 TH NwR
125 C1  -CH=CH-0- O OH HCY D(Ex 14) 95 195 .

xx)Method C: Rearrangement of the pyridine N-oxide with (CH3C0)20

Method 0: Chlorination with SOC]Z.



14 25
peri od, the glands were centrifuged,
gl ands-dri ed, weighed and dissol ved

C-ami nopyrine (Arersham Geat Britain).

After the incubation
t he super- natant was renoved and the
in Sol uene -350 (Packard, 11U USA).

Sanpl es of the supernat ant and gl ands were separately counted in 30 a

scintjl'l ati on counter.

1976. 97. 403. -
m n.

92 -

The accunul ati on of 14C-| abel |l ed am nopyrine in the
gl ands was cal cul ated as detailed by Berglindh et al.
Experi nment al

in the presence of 5x [err] M hista®fne and_t he test ound to be
studi ed. The f¥¥&rdsdce off “fize co@RpPuURAENAAndaRAe aesgaguzabia Egthano|_ 5

, Acta physiol. scand.

prot ocol® d ands were incubated for 60

The final concentration of methanol
no i nfluence o
a conpl ete dose ‘¥ esponse curve

the am nopyrine accumul ation ratio.

was 1% in the incubation nmedium having
For each test conpound

o, NMR-data: J(ppm)
- I3 $ C#SC-dg)  2.05(s,BH), 2.2(s,BH).
5 15 §icactly) 2.05(s,3H), 2.15€s,3H), 2.2(s,3H),
3.2(s,2H), 6.7(s,1H).
"/
Il 5(csc13) 2.0(s,3H), 2.05(s,3H), 2.1(s,3H),
/
3.3{br.s.,1H), 6.5(s,1H).
17 5(:mso-d5) 1.1-2.05(m,10H), 2.4(m,1H), -
10 £.85-7.05(m, 3H). '
IB J[DMSU-dE] 1-95(513H)1 2.0[5:3H): 3-35(5;3H])
§.55(s,1H). '
Ig 5(c0013) 2.1(s,3H), 2.15(s,3H), 3.2(s,23H),
3,35-3.8(m,4H), 6.6(s,1H).
\_ 15 Lic J(c0013+omso-ds) 1.05(t,3H), 2.3(s,3H), 2.35{s,3H),
: ZQE(QJZH]’ SIBS(S,IH).
N\
112 d(cocly) 0.5-1.7(m,13H), 2.0(s,3H), 2.1l(s,3H),
3.15(s,2H), 3.35-3.6(m,2H), 6.6(s,1H).
12 Stcoc13) 2.5(s,3H), 2.65(s,6H), 3.65(s,3H),
20 12.0(br.s., 1H).
113 S(cnc13) 3.35(s,2H), 3.4(s,2H), 7.15-5.C5{m, 4H),
12.65(br.s.,1H), 13.3(br.s.,1H]).
13 5(c0c13) 2.1(s,3H), 2.25(s,3H), 4.4(m,2H),
4.65(s,2H), 4.75(s,1H), 5.2-5.65(m,2H),
25 8.3(s,1H).

519-5045(m)1H]I



was generated by testing doses in duplicate in the concentration range 10
7Mto 104 M The logarithmof the 10 concentration (in M of the test
~conmpounds gi ving 50% i nhibition of the am nopyrine accunulation in the
glands (1C50) is listed in Table 4 below. Il.Inhibiting effect in viveo on
gastric acid secretion in conscious dog 15 Test Method Chronic gastric '
fistula dogs were used. These dogs have been surgically provided with a
gastric cannula in the stomach amadga duodenal fistula used for direct
|ntradg95 denal adm nistration of test compounds. Following a 4 20 weeks'
recovery pérrod after surgery, tests weresperforned once a week on each
dog. Fdad a S hd M\ 9BS t @Bl ore each test . Gastric acid
secretion was |nduced by continuous infusion of histam ne at individual

doses 100 300 n / re-. 25 sulting i secretion of
gastri c 8cid. At mﬁé&# dhodr® ~df3m cﬂ@eﬁ gf"? f%g&i‘% when the gastric
acid secretion had WE(&Qfmd A AtHadMHlevd , 2 thell est corrpounds

117
o/
118 §(CDC1;) 1.D(s,3H), 1.05(s,3H), 1.5-2.05(m,3H), W
2.15(s,3H), 2.3(s,3H), 3.75-4.0(t,2H),
4.15-4.5(br.s.,1H), 4.65(s,2H), 8.3(s,1lH).
120 S(CDCT4)  1.7-2.2(m,4H), 2.15(s,3H), 2.25(s,3H), 3.75-
4.05(m,4H), 4.15-4.4(m,1H), 4.6(s,2H), 8.25(s,1H).
124 . S3(CDC1,) 8.55(d,TH), 7.8(d.1H), 7.5(d,TH), 7.0(d,1H),

5.1{(s,2H)

Pharmaceutical preparations containing a compound of the invention as ,
active ingredient are illustrated in the following examples. v



in the formof free base suspended in 0.5 % Met hocel (RTM (90 HG 15. 000,
Dow Chem Corp.), were given intraduo- 30 denally at doses from1l to 8
prol /. kg.” The gastric juice was collected by free flow fromthe gastric
cannula in - 93 - consecutive 30 m nutes sanples for 3 hours. The
sanples were titrated to pH 7.0 with 0.1 M NaOH using a Radi o- neter
automatic titrator and the acid output was ¢Cal cul ated. The per cent

i nhibition of acid secretion was cal cul ated by conparing in each dog the
acid output in the tests to the acid outpgg Ln control tests when only the
vehi cl e was gi veramphe 8¥ak spbhupitory effect for each conpound is given in
Tabl e 5 bel ow. — 94 -

A syrup containing 1 % (weignt per volume) of active subst-
ance was prepared from the following ingredients:

4,6-Dimethyl-S-~ethyl-2-[[ (4-methoxy-3,5-dimethyl~-

5 -2-pyridinyl)methyllthiol-1H-benzimidazole HC1 1.0 g
_ Sugar, powder 30.0 g
\—/ .
- Saccharine 0.6 g
. Glycerol ' ' 5.0 g
/ \
Flavouring agent - 0.05¢g
10 tEthanol 895 % : 5.0 g
Distilled water gq.s. to a final volume of 100 ml
Sugar and saccharine were dissolved in 60 g of warm water.
After cooling the acid addition salt was dissolved in the
sugar solution and glycerol and a solution of flavouring
15 agents dissolved in ethanol were added. The mixture was
diluted with water to a final volume of 100 ml.
The above givén active substance may be replaced with
o/ other pharmaceutically acceptable acid addition salts.
; %

Example 168. Enteric-coated tablets\}

.

20 An enteric-coated tablet containing 20 mg of active compound
was prepared from the following ingredients:

I 5,6-Methylenedioxy-2-[[(4-methoxy-3,5-dimethyl-

-2-pyridinyllmethyllsulfinyll-1H-benzimidazole 200 g
Lactose 700 g
25 Methyl cellulose 6 g
Polyvinylpyrrolidone cross-linked 50 ¢
Magnesium stearate 15 g
Sodium carbonate ' ' 6 g

Distilled water Q.S



‘“.T-abl e 4 Bi ol ogical effects in isolated rabbit gastric glands [err]. No.
. X - [err] [err] [err] [err] [err] [err] [err] [err] [err] [err]
12 SO H [err] [err] [err] [err] H [err] [err] . [ern]

6.5 1Db SO H J[err] [err] [err] H H [err] [err]
[err] 6.5 37 SO H H = 89 Ferr] H H H H -
[err] Bl 0 G Erulose a&8@talle phtHalate [err]- H BDO g H [err]
err err SO H H err [err H
%ew% %ew y?5ﬁ$$°% o4 SO H LW [err] bge Ty
[err] [err]sopyamanel 5 7 [err] SO H [err] [err] 2000 glerr] H
H [err] [es¢Hy eHd leh1ldridel SO H [err] [err] 2000 g [err] H
H [err] [err] H 6.7 58 SO H [err] [err] [err]
H H [err] [err] [err] =~ 5.9 60 SO H [err] [err]

[err]s H 5,6HNethyHenedijoeayr-|2-[ [ (demelthoxy-3,62dimeEly1H2- [err]

err [jer n L 6 SO H
%err% [p¥r1d{ﬁyfﬂmetﬂ§l]Sﬁfﬂ1ny1] lﬁLbe E ﬁﬁh zo&@ angef, éfs 58 66

SO H mixggmith Jantgse and grapgﬂpFed wch a- water[gp;ftlope?f] [err]
6.0 Contmethyl cellulose and sodium carbonate. The wet mass was

forced through a sieve and the granulate dried in an oven. \;)
pyrrolidone and magnesium stearate. The dry mixture was t‘)
pressed into tablet cores (10 000 tablets), each tablet

containing 20 mg of active substance, in a tabletting

10 After drying the granulate was mixed with polyvinyl-

machine using 6 mm diameter punches.

15 II A solution of cellulose acetate phthalate and cetyl
alcohol in 1sopropancl/methylene chloride was)sprayed onto
the tablets I in an Accela Cota ’, Manestylcoatlng equipment.
A final tablet weight of 110 mg was obtained.

Example 169.. Solution for intravenous administration

20 A parenteral formulation for intravenous use, containing \o/
4 mg of active compound per ml, was prepared from the w,
following ingredients:

4,6-Dimethyl-5-ethyl-2-[{{(4-methoxy-3,5-dimethyl-

: —2-pyridinyl)methyl]thio]?lﬂfbsnzimidazole 4 g

25 Polyethylene glycol 400 for injection 400 g
Disodium hydrogen phosphate : _ g.S.
Sterile water to a final volume of . 1000 ml

4,6-Dimethyl-5-ethyl-2-[[ (4-methoxy=-3,5-dimethyl-2-

-pyridinyl]methyl]thic]-lﬂ-benzimidazole was dissolved in
30 polyethylene glycol 400 and 550 ml of water was added.

pH of the solution was brought to pH 7.4 by adding a water

solution of disodium hydrogen phosphate and water was added

to a final volume of 1000 ml. The solution was filtered



-95- [err] -96- [err] -97- [err] - 98- [err]

3

- 9 = .
through a 0.22 um filter and immediately dispensed into

10 ml sterile ampoules. The ampoules were sealed.



-99 - Jerr] -100 - Comment to the test results It is seen in Table.4 and

Table 5 that the tested conpounds potently inhibited gastric acid secretion

both in vitro and in vivo. - 101 - CLAIMS 1. A conpound of the. formula

[err] wherein Xis -S- or [err]; [err] is H [err] or [err]; 5 [err] and”

[err] , which are the sane or diff&lemt, are ’
Biological tests '

I. Inhibiting effect in vitro on acid secretion in

- e e - - - -_—— - .- - i L TN T O T

Test Methaod

5 Gastric gland preparation

~ Isolated rabbit gastric glands were prepared as described o/
by Berglindh et al., Acta physiol. scand. 1976. 96. 150-
'159. This method involves vascular perfusion of the rabbit_ o’

stomach via the gastric arteries, scraping and scissor
10 mincing of the separated gastric mucosa and collagenase
(0.1 %, Type I, Sigma Chemicals, St. Louis, MO. USA)
digestion at 379C for 60-90 min. The glands are then
harvested and filtered through nylon cloth to remove
coarse fragments. The glands are thereafter incubated
15 at 37°C in a medium containing NaCl 132.4 mM, KCl 5.4 mM,
NaH2P04-5.U m, NaH,PQ, 1.0 mM, Mg804 1.2 mM, CaCl, 1.0
m1, glucose 10 MM, and 1 mg/ml rabbit albumine, pH 7.4.

Measurement of acid secretion o/

The acid secretion in the isolated gland preparatiaon was

14C-labelled amino-

20 recorded by measuring the uptake of
pyrine into the glands as described by Berglindh et al.,
Acta physiol. scand. 1976. 897. 401-414., Accumulation of
aminopyrine in the glands indicates gastric acid secretion
within the glands. The standard medium contained.lﬂ-sM

25 14C-amincpyrine (Amersham, Great Britain). After the
incubation period, the glands were centrifuged, the super-
natant was removed and the glands dried, weighed and
dissolved in Soluene -350 (Packard, IU. USA). Samples aof
the supernatant and glands were separately counted in

14c_jabelled

aminopyrine in the glands was calculated as detailed by

Berglindh et al., Acta physiol. scand. 1376. 97. 403.

30 a scintillation counter. The accumulation of



(a) H (b) halogen (c) -CN (d) -CHO 10 ' (e) [err] (f) [err]
(g) [err] A5 (h)y TJerr] (i) [err] (j) aryl (k) aryloxy (I)
strai ght chai ned, branch chained or cyclic 20 al kyl thio
containing 1-6 carbon atons (n) [err] (n) straight chained, branch chained
or cyclic al kylsulfinyl containing 1-6 carbon atons or wherein 25
(o) adjacent groups [err] and [err] together with the adjacent carbon
atons in the benzimdazole ring forma 5s,9%--0r 7-

Experimental protocol

Glands were incubated for 60 min. in the presence of
5%107°>

The free base of the test -compound was dissolved in methanol.

M histamine and the test compound to be studied.

5 The final concentration of methanol was 1% in the incubation
medium, having no influence on the aminopyrine accumulation

ratio. For each test compound a complete dose-response curve

W, was generated by testing doses in duplicate in the
concentration range 10-7M to 10-4N. The logarithm of the
U 10 concentration (in M) of the test compounds giving 50%

inhibition of the aminaopyrine accumulation in the glands
(IESD] is listed in Table 4 below.

II. Inhibiting effect in vivo on gastric acid secretion
in conscious dog

15 Test Method

Chronic gastric fistula dogs were used. These dogs have
been surgically provided with a gastric cannula in the
> stomach and a duodenal fistula used for direct intraduo-
\/ denal administration of test compounds. Following a 4
20 weeks’ recovery period after surgery, tests were performed
once a week on each dog. Food and water were withdrawn
18 hours before each test.

Gastric acid secretion was induced by continuous infusion
of histamine at individual doses (100-300 nmol/kg,h), re-

25 sulting in submaximal secretion of gastric acid. At least
2 hours after onset of stimulation, when the gastric acid
secretion had reached a steady level, the test compounds
in the form of free base suspended in 0.5 % MethocelCRTrO
(30 HG, 15.000, Dow Chem. Corp.), were given intraduo-

30 denally at doses from 1 to B8 pmol/kg. The gastric juice
was collected by free flow from the gastric cannula in



menbered nonocyclic ring or a 9-, 10- or 11-nenbered bicyclic ring which
rings - 102- may be saturated or unsaturated and may contain 0-3 hetero
atons selected from-N and -0-, and which rings nay be optionally . :
substituted with 1-4 substituents selected from strai ght chained, branched
chained or cyclic alkyl groups with 5 1-3 carbon atons, al kyl ene radicals
containing 4-5 carbon atons gi%3 ng spiro conpounds or two or four of these
substichserug itveg&Cheri nfudres crepdre st W rox3o l-gnm,qo.s THe Gampldwereby if [err]
and rr r h t-h dj;age t { he benzi m dazol e
L"'?ore]mt%l\%%%&@% t‘ﬁ':? / % %,géa_%cgﬁ eﬂse %ﬁa% oF%eHje J] i n which
forrrmeéz§!‘[ automand o e‘,trlrt]l‘atwm @mdartdet W@lsﬁal@elfmu*dlw&?er@ﬂtcu?eﬁ@t(a) aryl,
(b) straight chained, branched chained or 15 cycllc
al kox;A cont ai ning [1-4 carbon atons,
e per cent inhibition of acid secretion was calculated
5 by comparing in each dog the acid output in the tests to
the acid output in control tests when only the vehicle
was given. The peak inhibitory effect for each compound

is given in Table 5 below. o
: _ o/



(c) straight chained, branched chained or cyclic al koxyal koxy contai ning
1-3 carbon atons in each alkoxy part, (d) arylal koxy containing 1-2 carbon
atons in 20 the al koxy part, (e) aryloxy (f)
dlalkylanlno containing 1-3 carbon atons in each strai ght chained, branched
chai ned or cyclic alkyl residue, or 25 (9) pyrrolldlno or

pi peridino, optionally substituted with straight chained, branched chai ned
or cyclic alkyl containing 1-3 carbon atons; [err] is 30 (a)
strai ght chai ned, branched chained or cyclic alkyl containing 1 -4 carbon
atons; or (b) both groups R jointly forman al kyl ene group contai ni ng
2-3 carbon atons; 35 Z is - o@-_or [err];

Table 4 Biological effects in isolated rabbit gastric glands

R -
8 R® gl
a 2
gl3 N R
\/ ~ | /
N CH-X
| R’
5
) R %
A
‘No. x RO g &2 23 "2 2 & Y R -log Icg,
12 SO H CHy CH, CH, CH; H CH; OCH, CHy 4.5
lo SO H Ci, CH, CHy H H CH, OCH, CHy 6.5
37 SO H H OCH, H H H H -(CH,),~  s.0

; 43 '

Y SO H H OCH,CN H H H CHy OCH, CHy 4.4
. 51 SO H H CH.,OH CH, H H CH OCH CH 6.1
/ 2 3 3 3 3

104 SO H H CH,CH,0CH, H H H CH; OCH; CHy 5.7
] SO H CH, . OCH, . CH, ® " CH, OCH, c§3 6.5
1 SO H CH; OCH, CH, H H cu, CH, H 6.7
58 SO H CH; OCH,CH,0CH; CHy; H H CHy OCH, CH; 5:9
6V SO H CHy OCH)CH)OCH, CH, H H_ H CH, CHy 5.4
- 62 SO H CH,  cocH, CHy H H CH, ocix3 CHy 6.2
b4 SO H CH, cocnj CH; H H CH, H CH, 5.8
6 SO H  CH, COC,H, CR, H H CH, ' oca, cH, 6.0

Cont.



nis 0 or 1; - 103 - Ais (a) alkylene |
containing 1-6 carbon atons (b) cycloal kyl ene containing 3-6 carbon atons
(c) alkenylene containing 2-6 carbon atons (d) cycl oal kenyl ene cont ai ni.ng

3-6 carbon atons, 5 or (e) alkynylene containing 2-6
carbon atons; Dis (a) -0 (b) [err] 10 (c)
[err] wherein [err] is (a) straight- chai ned, branched chai ned or
cyclic al koxy containing 1-5 carbon atons, or 15 (b)

di al kyl am no containing 1-3 carbon atons in
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each strai ght chained, branched chained or cyclic alkyl residue; mis

Oor 1;-r is Oor 1; 20 Yis (a) -0- (b) -NH (¢
[err];. [err] i's (a) H(b) straight chained, branched chai ned or
25 - N cyclic al kyl containing 1-3 carbon atons, (b)
arylal kyl containing 1-2 carbon atons in the alkyl part, or (d) aryl;
[err] “is (a) Hor 14 30 - 96~ _ &p) [err]; - 104. -
o
8 - - [+ =] (=] o (=) O: O: \e O. ‘Q O: -—: g
= Y Y S T S S B B b}
&0
o]
- v
1
[aa! (21 [aa} [aa} :::'n o [ag]
o - oy o el (3] o
' 5 8 8 5 8 5§ 8 & O O © o
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wherein RL is (a) straight chained, branch chained or cyclic alkyl
containing 1-6 carbon atons (b) arylal kyl containing 1-2 carbon atons in 5
the al kyl part (c). aryl (d) straight chained, branched chained or cyclic
al koxy containing 1-4 carbon atons-¢g) arylal koxy containing 1-2 carbon

“atoms in 10 . the alkyl part (f) aryloxy (g) amno (h) -
nono- or dial kyl am no containing 1-4 carbon d@tons in each strai ght chained,
branched 15 chai ned or cyclic alkyl residue (i)
aryl al kyl am no containing 1-2 carbon atons in the al kyl part (j)
arylamno; [err] and [err] , which are the sane or different, are 20
(a) Hor
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(b) straight chained, branched chained or cyclic alkyl containing 1-5
carbon atonms: [err] is (a) H (b) straight chained, branched
chai ned or 25 cyclic al kyl containing 1-8 carbon atons
(c) .strai‘ght chai ned, branched chained or cyclic al koxy. containing 1-8
carbon atons (d) al kenyl oxy contai ni ng 2-§9§§rbon atons (e) al kynyl oxy
containing 2-5 carbon atons 30 (f) al koxyal koxy cont ai ni ng
1-2 carbon atoms in each al koxy group -105- (g) dial kyl am noal koxy
containing 1-2 carbon atonms in each of the al kyl residues on the am no

nitrogen and 1-4 carbon atons in the straight chained, branched chained or

5 cyclic al koxy group
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(h) oxacycl oal kyl contai ni ng one oxygen atom and 3-7 carbon atons (i)
oxacycl oal koxy containing two oxygen atons and 4-7 carbon atons 10

(j) oxacycl oal kyl al kyl contai ni ng oné oxygen atom and 4-7 carbon atons (k)
oxacycl oal kyl al koxy contai ning two oxygen atons and 4-6 carbon atons, or 15
(1) [err] and [err] , or [err] a‘rTc?g['err] together with the adjacent
carbon atons in the pyridine ring forma ring wherein the part constituted
by [err] and [err] , or [err] and [err] , is -CH=CH CH=CH 20

[err] [err] -0-CH=CH -NHCH=CH [err] 25
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wherein pis 2, 3 or 4 and the O and N atons always are attached to
position 4-.in the pyridine ring; and physiol ogically acceptable salts of
t he conpounds | wherein Xis S; 30 with the provisos that - 106 - (a)
not .nore ‘than one of [err] and [err] is hydrogen, (b) when X is SO [err]
is Hand [err] and [err] are selected only from hydrogen, nethyl, nethoxy,
et hoxy, nethoxyet hoxy and et hoxyethoxy and at the sane tinme nore than one
of [err] 5 and [err] are hydrogen, then thgge.radicals, [err] and [err]
whi ch are not H cannot be selected only from strai ght chai ned, branched
-chai ned or. cyclic al kyl groups, hal ogen, straight chai ned, branched chai ned
or cyclic al koxyemmd@nys thet feitdRésudiai ned, branched or cyclic al koxy or
al kanoyl . 10 (cywhem X135 S, [erri—135 H, alkanoyl or al koxycarbonyl, and
R6 [err] and [err] are selected only from hydrogen, nethyl, ethyl,

It is seen in Table 4 and Table 5 that the tested compounds potently

. inhibited gastric acid secretion both in vitro and in vivo.



thox et hox met hoxyet hoxy and et hoxyet hoxy and at the sane time nore
t han o ﬂlu Iml iu" HI"E”] are hydrogen, then those radicals [err] and
[err] annot 15 be selected only from strai ght chained,-

br anched chalned or cycllc al kyl groups, hal ogen, straight chai ned, .

. branched chained or cyclic al koxy_caghonyl, straight chained, branched )
chai ned or cyclic al koxy, alkanoyl, trifluoronmethyl, or NO2, (d) when X is
-SO, one of [err] and [err] is HEMMHhe other two 20 of [err] and [err]
are straight ghai nedomboanghed ¢Rai medmalal - 2 cyclic alkyl, and at the
sane time nore than one of R, R [err] and [err] are hydrogen t hen t hose
radicals [err] and [err] mhlch are not H cannqt7 be selected only from
strai ght chai ned, kgknched chai ned or cydé(: ghal ogen, cyano, 25
[err]-(al koxy) 2(a| yl)-[err]-(alkyl)-, ®lal i ned, branched chai ned
or cyclic alkdk pl kyl, [err] or ( yl)5] err]- where (al kyl)

i ncl udes strai ght{s i eﬂﬁ\cranghed i ne Qr & lic alkyl, (e) when R3,
R4, R5 and R15 a & yﬁultaneou y [err [err] 30™are Hor [err]
and [err] is [gtr err] is no%jgﬂr] when [err] is H,
Rh 5 -
R .
wherein : 0 ~/
X is ~-S- gar -g-;
R'? is H, CHy or C,H;
5 R1, RZ, R3 and R°, which are the same or different, are
(a) H
(b) halogen
(e) -CN
(d) -CHO
10 (e) -CF3
) 0
Y
(f) -C-R
H | -
(g) -0-C-R'Z \“
15 (h) -cH(oR'?), . W
(1) -(Z)n-A-D
(j) aryl

(k) aryloxy

(1) straight chained, branch chained or cyclic
20 alkylthio containing 1-6 carbon atoms

(m) —ND2

(n) straight chained, branch chained or cyclic
alkylsulfinyl contalnlng 1-6 carbon atoms or
wherein

25 (o) adjacent groups R , RZ, R’ and R% together

with the adjacent carbon atoms in the
benzimidazole ring form a 5-, 6- or 7-
membered monocyclic ring or a 9-, 10- or
11-membered bicyclic ring which rings



wher ei n X=S.

and,[enﬂ_}s not [err] when [err] is H 2. /\eonpou to claim1
1 - 107 - 3. A conpound according to —SO 4,

A compound according to any one of the preceding cIa
5. -A compound according to any one of the 5 preceding clalns mhereln

[err]=H. 6.

A conpound according to any one of the preceding clains

wherein at least three of the radicals 1. 1g» .- 4 R R, R and R
are ot her than hydrogen, or they form at | east one ring
conpound accoP@¥nfet 5akHyabpe oF ??ﬁ@%ﬁ%ﬁkﬂﬂr@P%I%ﬁX&F%ﬂkﬂkﬂrpi%ﬂﬁﬂt9§ﬁd

[err] are sel gebpd EeoBttedaFkyh amd @hdoxy- grangswh foh A ooy and baccor di ng
to any one of the

ptionally substituted with 1-4 substituents selected from

straight chained, branched chained or cyclic alkyl groups with

5 1-3 carbon atoms, alkylene radicals containing 4-5 carbon
atoms giving spiro compounds or two or four of these
substituents together form one or two oxo groups.

(- ool o2 o3 4 hor wi
), -C-), whereby if R', R®, R and R  together with the
- 10 adjacent carbon atoms in the benzimidazole ring form two
K,/ rings they may be condensed with each other, in which
formulas R11 and R12, which are the same or different, are
(a) aryl,
(b) straight chained, branched chained or
15 cyclic alkoxy containing 1-4 carbon atoms,
(c) straight chained, branched chained or
cyclic alkoxyalkoxy containing 1-3 carbon
atoms in each alkoxy part,
(d) arylalkoxy containing 1-2 carbon atoms in
20 the alkoxy part,
(e) aryloxy
(f) dialkylamino containing 1-3 carbon atoms
K/f in each straight chained, branched chained
= or cyclic alkyl residue, or
L 25 (g) pyrrolidino or piperidino, optionally
substituted with straight chained,
branched chained or cyclic alkyl
containing 1-3 carbon atoms;
13 . '
R is _

30 (a) straight chained, branched chained or
cyclic alkyl containing 1 -4 carbon atoms;
or

(b) both groups rY? jointly form an alkylene
group containing 2-3 carbon atoms;
0
. #
35 Z is -0- or -C-;

n is 0 or 1;

A



precedi ng __;T;;-;EEFETH_TEFF] and [err] are selected from15 H, [err] and
ring strucm lmﬂuﬁ with position 4 in the pyridine ring. 9. A
conmpound a ”uhwmyne of the preceding clains wherein two of the .
radicals [err]  dnd" efr]*formone ring structure and the third radical of
[err], 20 [err] and [err] is H or _alkggl A conpound according to any
one of clains 1-8 wherein [err] and [err] are H,_ at |east three of the
radical & [¥¥r] and [@r] 2lkvdeseh&ontRARINI [Tebr F2aRA™ &tPPSare each H or
[err]; and [err] is [(@)] cGiclloankly.led? contalnlnng 6 AagBEpOdREdmal the

LS TP e pr ) o ARG L30BahiR9 L banbsiltehsO" Lerr] 12

(d) cycloalkenylene containing 3-6 carhbon atoms,
5 or

(e) alkynylene containing 2-6 carbon atoms;

D is (a) =-CN
ﬁ
(b) ~-C-R’ E -
10 () -(¥) -(€) -R"° U
wherein ' .
R9 is (a) straight chained, branched chained or \-)
' cyclic alkoxy containing 1-5 carbon atoms,
or
15 (b) dialkylamino containing 1-3 carbon atoms in
each straight chained, branched chained or
cyclic alkyl residue;
m is _ 0 or 1;
r is 0 or 13
20 Y is (a) -0-
(b) -NH-
(e) -NR1U-;
R1U is (a) H \;)
(b) straight chained, branched chained or
25 _' cyclic alkyl containing 1-3 carbon atoms,
(b) arylalkyl containing 1-2 carbon atoms in
the alkyl part, or
(d) aryl;
R’ is (a) H or

i
30 (b) -C-R1%



conpound of ;the formil a: [err] wherein RL R2 ,R3 R4 R5, R6, R/, RS
and R15 "are as defined in claim1l, and X is so by oﬁlmﬂ”m d of
the forqula |, [err] wherein [err] and [err] have th; (""Bﬂmgbove,
to give a-co _ound of the same formula | wherein X is so:® 18. Protess for
pr epar at-i on a conmpound of the 15 fornula | wherein [err] and [err] are

as definedwin claiml and X is S by reactinggg conpound of the fornula:
- 109 - [err] with a conpound of the formula:

wherein _
R1a is (a) straight cthained, branch chained or cyclic
alkyl containing 1-6 carbon atoms
. (b) arylalkyl containing 1-2 carbon atoms in
5 the alkyl part
T . (c). aryl

(d) straight chained, branched chained or
cyclic alkoxy cantaining 1-4 carbon atoms

(e) arylalkoxy containing 1-2 carbon atoms in

o
: 10 the alkyl part
U (f) ar*loxy
(g) amino
(h) mono- or dialkylamino containing 1-4 carbon
atoms in each straight chained, branched
15 chained or cyeclic alkyl residue
(i) arylalkylamino containing 1-2 carbon atoms
in the alkyl part
(j) arylamino;
R6 and Ra, which are the same or different, are
20 (a) H or
(b) straight chained, branched chained or
) cyclic alkyl containing 1-5 carbon atoms;
\°/ R7 is (a) H
\_ (b) straight chained, branched chained or
25 cyclic alkyl containing 1-8 carbon atoms
(c) straight chained, branched chained or
cyeclic alkoxy,contéining 1-8 carbon atoms
(d) alkenyloxy containing 2-5 carbon atoms
(e) alkynyloxy containing 2-5 carbon atoms
30 (f) alkoxyalkoxy containing 1-2 carbon atoms in

each alkoxy group



[err] m—vvﬁrc‘h“rér_r?ul ae [err] and [err] 5 are as defined in claim1 and
whérein o “ﬂrwu“err] is SH and the other is a leaving group, to
give a coEﬁ“m ‘\E‘“ mula | wherein Xis S. 14. Process for the.
preparat i atcotrpdund of the fornula | wherein X is S and at. I'east one

of [err], 10 [err] and [err] is an ester group (Z) [err], [err] or [err]
wherein Z, n, A [err] and [err] argsas-defined in claiml by -

t f t f the f I d
arc as detined in of & matabyLab et MOtng teet L At her Lerr]
and [err] as defined in stamsn in e=acspect i tied ygliorl tmmquosar{ drtrgl - A- COOH,
COOH and [err], but at l§ﬂf&oomftpg é@rJJd 1-4 JJ{LOH atoms Jﬁ”ﬂ”e I's in the

acid or alcohol form by r
stralght chalned branched chained or

5 cyeclic alkoxy group
(h) oxacycloalkyl containing one oxygen atom
and 3-7 carbon atoms
(i) oxacycloalkoxy containing two oxygen atoms

and 4-7 carbon atoms

10 ~(j) oxacycloalkylalkyl containing one oxygen -
atom and 4-7 carbon atoms ‘)
(k) oxacycloalkylalkoxy containing two oxygen
atoms and 4-6 carbon atoms,
or
6 7 7 8 .
15 (1) R” and R°, or R’ and R~ together with the
adjacent carbon atoms in the pyridine ring
form a ring wherein the part constituted
by R6 and R7, or R7 and RB, is
-CH=CH-CH=CH-
20 -0-—(CH2)p- |
-CHZ(CHZ)p- \~)
- =0-CH=CH- Q;J
~NH-CH=CH-
-N-CH=CH-
25 CH3

wherein p is 2, 3 or 4 and the 0O and N atoms always are
attached to position & in the pyridine ring;

and physiologically acceptable salts of the compounds I

wherein X is §S;

30 with the provisos that

(R 2]



—

with the appropriate alcohol [err] or carboxylic aetrd—ferr], respectively,
to formthe required conpound. 15. Process for pre | npound
of 5 the fornula | wherein [err] is [err] and [err\&ij‘@&\gﬁ “‘\“m n claim
1, by acyiation of a conpound of the fornula: [err] nn per¥] "and [err]
are as defined in claim1, by reaction with an appropriate 10 acyl ating
agent [erx] or [err] , wherein [err] is "Iéﬁsrhg g oup. 16. Process for
the- preparati oa9f ngt CREPOUIKa®fodden f R TUlRL larth& eiirs [hedrjogies,H, by

hydrol yzing a conpound of the fornula [err] wherein X [err] and [err] are
as defined in claim1l and [err] is a suitabl g N-protectigng group to form
the required cOhpounen A7is ASHy dtesks dtcndifhg to @Nd dhe 8 Sedieftesponly
13-16 wherein @rsmnp%'psl?w,mém% | Pe thd ¥y Ohiidied, aed HA dtewilyt iang

conpound is converted 1nto a ph s1 ol ogi call
ethoxyethoxy ang gt theggame e&me more than one of Rj, Rz, R3

. 5 and Ra are hydrogen, then those radicals, R1, RZ, R3 and Ra
which are not H cannot be selected only from straight chained,
branched chained or cyclic alkyl groups, halogen, straight

chained, branched chained or cyclic alkoxycarbonyl, straight

A chained, branched or cyclic alkoxy or alkanoyl.

N\, : 10 (c) when X is S, R5 is H, alkanoyl or alkoxycarbonyl, and R6
R7 and R8 are selected only from hydrogen, methyl, ethyl,
methoxy, ethoxy, methoxyethoxy and ethoxyethoxy and at the
same time more than one of R1, Rz, R3 and Ra are hydrogen,

" then those radicals R1, RZ, R

15 be selected only from straight chained, branched chained or

3 and R4 which are not H cannot

cyclic alkyl groups, halogen, straight chained, branched
chained or cyclic alkoxy carbonyl, straight chained, branched

chained or cyclic alkoxy, alkanoyl, trifluoromethyl, or NOZ’

(d) when X is S0, one of R6, R7 and R8 is H and the other two
\v; 20 of R6, R7 and RB are straight chained, branched chained or
- cyclic alkyl, and at the same time more than one of R1, RZ,
A R3 and R4 are hydrogen, then those radicals R1, R2 , R3 and Ra

which are not H cannot be selected only from straight chained,
branched chained orICyclic alkyl, halogen, cyano,
] i

25 -C-(alkoxy), (alkyl)-0C-(alkyl)-, straight chained, branched

|
chained or cyeclic alkoxy, hydroxyalkyl, CF3 or (alkyl)-C-
where (alkyl) includes straight chained, branched chained or

cyclic alkyl,.

(e) when R3, Ra, R5 and R15 are H and simultaneously R6 and R8

30 are H or CH3 and R7 is OCHB, then R1 is not CF3 when R2 is H,
and R2 is not CF3 when R1 is H.

2. A compound according to claim 1 wherein X=5.



acceptable salt. - 111 - 18. A process according to any one of clains

".12 ll—subs%aﬁ%fa++y—as—here|nbefore described with reference to any ope of

les 1-1686. pharnaceutlcal conposi tion containing a 5 conpound or
salt H.Bmm II“I of clainms 1-11 together with an inert carrder or .
dilu SItIOﬂ according to claim19 substantially as

herelnbefore descrlbed with reference to any-one of Exanples 167-169. 10
21. A conpound according to any one of clains 1-11 or a physiologically
acceptable salt thereof or a comosids Qn according to claim19 or 20 for
use in a nethod of treatnment of the human or ani mal body by surgery or

therapy. 15 3. KZompdulrRRUEHE AP A dith ANWHeR i x&sy B

4. A compound according to any one of the
precedihg-claims wherein R5=H.

5. A compound according to any one of the
5 preceding claims wherein R15=H.

6. A compound according to any one of the P
preceding claims wherein at least three of the radicals g;)
Rl, R2, R3 and R4 are other than hydrogen, or they form at
least one ring. k‘)
10 7. A compound according to any one of the

preceding claims wherein Rl, RZ, R3 and RA are selected

from H, alkyl and alkoxy groups.

8. A compound according to any one of the
preceding claims wherein R6 and R8 are selected from
15 H, CH3, CZHS' 'C3H7, (:I-I(CH..‘,’)2 and ring structures

connecting with position 4 in the pyridine ring.
9. A compound according to any one of the

7
preceding claims wherein two of the radicals RG, R and

R8 form one ring structure and the third radical of R6, ‘
20 R’ and R® is H or alkyl. ) B

10. A compound accordlng to any one of claims
1-8 wherein R5 and Rl5 are H; at least three of the o’
radicals Rl, Rz, R3 and R4 are other than H;_R6 and R8
are each H or CH37 and R7 is Ci,, OCH, or OCHZCH=CH2.
25 11. a compound of the formula:
OCH2CH=CH2
CH3 CH

<0



1-11 or a physiologically acceptable salt thereof or _a - conposition
accordi.ng to claim 19 or 20 for use in the treatnent of gastric disorders.
23. A cenpound as defined in any of clains 1-11, 20 ally
accept able salt thereof, or a conposition accordi ng nﬂlmlmaﬂﬂmuﬁ for
use’in i nhi bi'ting gastrlc acid secretion in the humant ort ahi ntdl body. 24. A
conpound @s defined in any of clains 1-11, 25 or a therapeutically
acceptable salt thereof, or a conposition accordlng to claim19 or 20 for
use as a gastro- |ntest|nal cytoprotecti.ngoggent in the human or ani na
body. 25. A conpound as defined in any of- clains 1-11, or a therapeutically
accept abl e sal twhdwsofX i s o3 scconposition according to claim 19 or 20

. for use in the treatnenpzof gastrointestinal inflamatory diseases in the
human or animal body. R™ is CH,, C,Hg, CH(CH3)2 or OCH, . :

12, A process for the preparation of a
compound of the formula:

t 7:
A 1 R -
R 6 r8
2 e
!\/ 5 ’ I
. jj? X CH AN
R f tiz - rld

R 45 i
1 .2 .3 4 .5 _6 _7 _8 15

wherein R™, R, R, R'";, R, R", R'", RT and R are as
defined in claim 1, and .X is SO

by

oxidizing a compound of the formula I,

o/ R
éﬁ.s.ét I

15 gl gr2, g3, r%, Rr5, r®, R’ and R® nave the

meanings given above, to give a compound of the same

wherein R

formula I wherein X is SO
13. Process for preparation of a compound of the
15 formula I wherein Rl, th R3 Rh R° Rr® R7 r8 and RlS

[ ’ 4 ’ s
are as defined in claim 1 and X is § by reacting a
compound of the formula:



- 109 -
2 RY
R
N
>—-—- 21 11
R3 T .
r¥ R®

with a compound of the formula:

r7
=6 RS
/l 111
22-CHAN
}1?15
15 .1 2 .3 4 5 _6 _7 8

in which formulae R, R, R, R, R', R, R, R’ and R
1 and Z2 is
SH and the other is a leaving group, to give a compound of

S are as defined in claim 1 and wherein one of'Z

the formula I wherein X is S.

14. Process for the preparation of a compound

of the formula I wherein X is S and at least one of Rl,

10 R2, R? and RY is an ester group (2)_-A-COOR®, coor*® or
(2) n—A—OCORlO 9 10

wherein Z, n, A, R and R are as defined
in claim 1 by esterification of a compound of the formula:

- :
8 R 1
R® 2 Y , |
N £H - s</ v
RIS \y 3
lg :
R 4
R

wherein Rls, R5, RG, R7 and R8 are as defined in claim 1

15 and Yl, Yz, Y3 and Y4 represent either Rl, Rz, R3 and R4
as defined in claim 1, respectively, or the groups (Z)n-

~A~COOH, COOH and (Z)n—A-OH, but at least one of Yl,

e



| 5 the formula I wherein Rs

10 acylating agent (thco)zo, or thcoxl,

_\\\

-- g

- 110 -

YZ, Y3, Y“ is in the acid or alcohol form, by reaction

with the appropriate alcohol RQOH, RlOOH or carboxylic

acid R™COOH, respectively, to form the required compound.

s 15. Process for preparation of a compound of

lAcO and th is as defined

in claim 1, by acylation of a compound of the formula:

is R

R’ - -
r8 rB R
- 2
N R Y,
'3
J N \CH- x.//(zs ) 5
Lis \ () R
P
H rR?
wherein R15, X, Rl, Rz, R3, Rq,.RG, R7 and R8 are as

defined in claim 1, by reaction with an appropriate

wherein X© is a
leaving group.

16. Process for the preparation of a compound
of the formula I wherein R5 is H, by hydrolyzing a
compound of the formula

R7 6
8 R 1
.R P R 2 -
15 I N
\\N ?H_x<f' ; Vi
Rls. [i] R
Z3 R4
wherein X, Rls, Rl, Rz, R3, Ra, R6, R7 and-R8 are as

20

defined in claim 1 and Z3 is a suitable N-protecting group

to form the required compound.

1l7. A process according to any one of claims

13-16 wherein a compound in which X is S is obtained and

the resulting compound is converted into a physiologically
acceptable salt.



10

15

25

30

20

-

H!I\||! I o L

~

Y
.

- 111 -

18. A process according to any one of claims
12-17 substantially as hereinbefore descrlbed with.
reference to any one of Examples 1-166.

19. A pharmaceutlcal composition containing a
compound or salt according to any of claims 1-11 together
with an inert carrier or diluent.

20, A comp051tlon accordlng to clalm 19
substantially as hereinbefore described with reference to
any one of Examples 167-169.

21. A compound according to any one of clalms
1-11 or a physiologically acceptable salt thereof or a
composition according'to claim 19 or 20 for use in a
method of treatment of the human or animal body by
surgery or therapy.

22. A compound according to any one of claims
1-11 or a physiologically acceptable salt thereof or a

. composition according to claim 19 or 20 for use in the

treatment of gastric disorders.

23. A compound as defined in any of claims 1-11,
or a therapeutically acceptable salt thereof, or a
composition according to claim 19 or 20 for use in
inhibiting gastric acid secretion in the human or animal
body. |

24. A compound as defined in any of claims 1-11,
or a therapeutically acceptable salt thereof, or a
composition according to claim 19 or 20 for use as a gastro-
intestinal cytoprotecting agent in the human or animal body.

25. A compound as defined in any of claims 1-11,
or a therapeutically acceptable salt thereof, .or a
composition according to claim 19 or 20 for use 1n2the
treatment of gastrointestinal inflammatory diseases in
the human or animal body.

)



