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SPECIFICATION
Novel pharmacologically active compounds

5 Theobjectofthe presentinvention isto provide
novel compounds, and therapeutically acceptable
salts thereof, which inhibit exogenously orendoge-
nously stimulated gastric acid secretion and provide
gastrointestinal cytoprotective effects and thus can

10 beusedinthe prevention and treatment of peptic
ulcer. .

The present invention relates to the use ofthe
compounds ofthe invention or therapeutically
acceptable salts thereof, for inhibiting gastric acid

15 secretion aswell as providing gastrointestinal cytop-
rotective effects in mammals and man. Inamore
general sense, the compounds of the invention may
be used for prevention and treatment of gastrointes-
tinal inflammatory diseases in mammals and man,

20 including e.g. gastritis, gastric ulcer, and duodenal
ulcer. Furthermore, the compounds may be used for
prevention and treatment of other gastrointestinal
disorders, where cytoprotective and/or gastric anti-
secretory effect is desirable e.g. in patients with

25 gastrinomas, in patients with acute upper gastroin-

testinal bleeding, and in patients with a history of

chronic and excessive ethanol consumption. The
invention also relates to pharmaceutical composi-
tions containing atleast 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
compounds and to novel intermediates in the prepa-
ration of the compounds of the invention.
Benzimidazole derivatives intended for inhibiting
gastric acid secretion are disclosed in the British
patent specifications 1 500 043 and 1 525 958, inthe

US patent4 182 766, in the European patent speci-

fication 0 005 129, and in the Belgian patent specifica-

tion 890 024. Benzimidazole derivatives proposed for
use in the treatment or prevention of special gastroin-
testinal inflammatory disease are disclosed in the

European patent application with publication no.

0 045 200.

It has been found that the compounds of the
formula

30
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o

wherein

o

1
Xis—S—ar—S—;
R™is H, CH3 orC;Hs;
R', RZ, R®and R? which are the same or different, are
(a) H
(b} halogen
(¢} —CN
{d} —CHO
55 (e) —CFs
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I
(fy —C—R™

0
(g) —O—C—R"
(h) —CH(OR™),
(i) —(2)i—A—D
{j) aryl
(k) aryloxy

(1) alkylthio containing 1-6 carbon atoms
(m) —NO;
(n) alkylsulfinyl containing 1-6 carbon atoms
orwherein

(o) adjacentgroupsR', R? R®and R*together with
the adjacent carbon atoms in the benzimidazole ring
form a5-, 6- or 7-membered monocyclicringora9-,
10- or 11-membered bicyclic ring which rings may be
saturated or unsaturated and may contain 0-3 hetero
atoms selected from N and O, and which rings may be
optionally substituted with 1-4 substituents selected
from alkyl groups with 1-3 carbon atoms, alkylene
radicals containing 4-5 carbon atoms giving spiro
compounds, ortwo or four of these substituents
together form one ortwo oxo groups

0}

Il

{(—C—), whereby if R*, R?, R®and R*together with the
adjacent carbon atoms in the benzimidazole ring
form two rings they may be condensed with each
other, in which formulas R*' and R'?, which are the
same or different, are

(a) aryl,

{b) alkoxy containing 1-4 carbon atoms,
 (c) alkoxyalkoxy containing 1-3 carbon atomsin
each alkoxy part,

{d) arylalkoxy containing 1-2 carbon atomsinthe
alkoxy part,

(e) aryloxy, ,

{f) dialkylamino containing 1-3carbon atomsin the
alkyl parts, or

{g) pyrrolidino or piperidino, optionally substi-
tuted with alkyl containing 1-3 carbon atoms

R'3is(a) alkyl containing 1-4 carbon atoms, or

(b) alkylene containing 2-3 carbon atoms;

)
I

2is—0—or—C—;
nisOor1; .
Ais(a) alkylene containing 1-6 carbon atoms
(b) cycloalkylene containing 3-6 carbonatoms
(c} alkenylene containing 2-6 carbonatoms )
(d) cycloalkenylene containing 3-6 carbon atoms,
or
{e) alkynylene containing 2-6 carbon atoms;
Dis{a) —CN
(8]
|
(b} —C—R°®

I
(¢} —(Y)m—(C)—R"
wherein S
R%ista) alkoxycontaining 1-5carbonatoms, or
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(b} dialkylamino containing 1-3 carbon atomsin
the alkyl parts;
misOor1;
risOor1;
5 Yis{a) —0—
{b) —NH—
(c) —NR""—;
R™is(a) H
{b) alkyl containing 1-3 carbon atoms,
10 ({c) arylalkyl containing 1-2 carbon atomsinthe
alkyl part, or
(d) aryl;
R%is(a) Hor
o]
|

(b) —C—R'4;
15 wherein
R™is(a) alkyl containing 1-6 carbon atoms,
(b} arylalky! containing 1-2 carbon atomsinthe
alkyl part
{c) aryl
20 (d) alkoxy containing 1-4 carbon atoms
{e) arylalkoxy containing 1-2 carbon atomsinthe
alkyl part
{f) aryloxy
(g) amino
25 (h) mono-ordialkylamino containing 1-4 carbon
atoms in the alky! part(s)
(i) arylalkylamino containing 1-2 carbon atomsin
the alkyl part
{jY arylamino;
30 R®andR® whicharethe same or different, are
(a) Hor
(b) alkyl containing 1-5 carbon atoms;
R’is(a) H
{(b) alkyl containing 1-8 carbon atoms
35 {c) alkoxycontaining 1-8 carbon atoms
{d) alkenyloxy containing 2-5 carbon atoms
{e) alkynyloxy containing 2-5 carbon atoms
(f) alkoxyalkoxy containing 1-2carbon atomsin
each alkoxy group
40 (g) dialkylaminoalkoxy containing 1-2 carbon
atoms in the alkyl substituents on the amino nitrogen
and 1-4 carbon atoms in the alkoxy group
(h} oxacycloalkyl containing one oxygen atom and
3-7 carbon atoms
45 i) oxacycloalkoxy containingtwo oxygen atoms
and 4-7 carbon atoms
{j} oxacycloalkylalkyl containing one oxygen atom
and 4-7 carbon atoms
(k) oxacycloalkylalkoxy containing two oxygen
50 atomsand4-6carbonatoms, or
(1) R®andR’, or R” and R®together with the
adjacent carbon atoms in the pyridineringforma ring
wherein the part constituted by R®and R’, or R’ and
R8,is
55 —CH=CH—CH=CH
—O—(CHgz)y—
—CHy{CHy)—
—QO—CH=CH—
—NH—CH=CH—
60 —N—CH=CH—
I.
CH3
wherein pis2,3or4 and the 0 and N atoms always

are attached to position 4 in the pyridine ring;
and physiologically acceptable salts of the com-
656 pounds!wherein XisS;
with the provisos that
(a) notmorethan one of R®, R” and R¥is hydrogen,
(b} when Xis SO, R%isHandR® R”andR%are
selected only from hydrogen, methyl, methoxy,

70 ethoxy, methoxyethoxy and ethoxyethoxy and atthe
sametime morethan one of R', R%, R*andR*are
hydrogen, then R", R% R®and R* cannot be selected
only from alkyl groups, halogen, alkoxycarbonyl,
alkoxy oralkanoyl,

75 (¢} whenXisS, R%is H, alkanoyl or alkoxycarbenyl,
and R®, R” and R® are selected only from hydrogen,.
methyl, ethyl, methoxy, ethoxy, methoxyethoxy and’
ethoxyethoxy and atthe same time more than one of
R',R?, R3and R*are hydrogen, then R", R%,R®and R*

80 cannotbe selected only from alkyl groups, halogen,
alkoxycarbonyl, alkoxy, alkanoyl, trifluormethyl, or
NO,,

{d) whenXis SO, oneofR® R’ andR®isHandthe
othertwo of R%, R” and R® are alkyl, and at the same

85 time morethan one of R', R% R®and R*are hydrogen,
then those radicals R*, R%, R3and R* which are notH
cannot be selected only from alkyl, halogen, cyano,

(0] o
I I
—C—(alkoxy), (alkyl)— OC— (alkyl—, atkoxy,
o
{l

hydroxyaitkyl, CF3, or (alkyl}—C—,

a0 (e) whenR3 R% R®andR"®are Hand simultaneous-
ly R®and R® are H or CHz and R” is OCHg, then R is not
CF;when R2isH, and R%is not CFwhenR'isH,
are effective as gastrointestinal cytoprotectives and
as inhibitors of gastric acid secretion in mammals

95 andman as stated above.

lllustrative examples of the various radicals in the

formulalare asfollows. These illustrative examples
will be applicable to different radicals depending on
the number of carbon atoms prescribed for each

100 radical. It will be understood that the expressions
“alkyl” and “alkoxy” include straight, branched and
cyclic structures.
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halogen: F, Cl, Br, I
Alkyl: CH3, Dsz, n—C-H7, i-C3H7. n-C Hg, Sec. - CaHg'
iso.-C4Hg. tert.-C Hg. n- CS 110 - CEHla'
. ~CH CHoN CH.-CH
R - i
\CHZ CH CHZ-C 2 ¢
-/(CH )5
~CH, L/ R
\CH '(CHZ)Z
Alkylene: -CHZ', CH;_,CH2 » (CH2)3". -CHZ—IIZH- » '(Cn2)4'.
. CH
-(CHZJS-, -(CHZ)B- 3
’ (CH.)
. //CH\\ /(CHZ)Z\ v 2°2
Cycloalkylene: -QH\ /_,I:H- , =-CH CH-, -c{ CH-
Ch ew, (CH,) S
AlKenylene: -CH=ChH- , -CHZ—CH=CH- » -CHZ-CH=EH-CH2- »
-(EHZ)Z-CH=CH-CHZ- » -(CHz)a-CH=CH-CH2-
Alkylthio: -S—EH3. -S-EZHS, -S-i-C3H7
cscloalikenyl P i /CH—‘&‘:
Cycloalkenylene: ¥ -
TNCH ,-CH- t\cn -ci,
Aikynylena: -C=C~- , -CHZ-CEC- ,
‘A : - ~-g-n- -0-i-
1koxy EJCH3 » CICZHS » =-0-n-C H7 , -0-1i C3H7 ,
“0-n-C4Hg ., -0-iso-C,Hg . ~O-sec.-C,Hg ,
-O-tert.- C4H9, -0-n- C5Hll R
C CH
-n-( Hz/\.cH2 > -OCH,- \é z,
CH2 H2
~CHoCH, ~CH,CH
~OCHCH,CH,-CA 2] 2 , -o-
x 27272 P, C\CH ::h> 2
Alkoxyalkoxy: -DCHZUCH » ~OCH,CH,0CH;, -OCH,CH,OCH,CH,,
DCH CH DCH CHZCH3
Ar‘yl: @
Arylalkoxy: -DCHz@ , -DCH2CH2@
Arylaoxy: -@
Arylalkyl: @ , -(CH2)2©
CH
I 3
Alkenyloxy: -D-CH-CHZ » ‘U-CH=CH‘CH3 : -D-EH=CH-E2H5.

*0'CH2~CH=EH~CH2CH3
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leynyioxy: -0-C=CH,

-D~CH2-CEC-Ch2CH3

iiivstrative examples of the radical —CHEORIB}

GCH _
-Cn(iUL 3 . -Cn(iOCZHD _Ch,/DCHZCHZCH3
’ S »
OCh3 DCZH5 DCHZCHZCH3
C-Ch
-Cn// Z\Cn
N S~ 2
5-Chi.-

I}lustrative examples of the ring structures involving =%,

R‘, R3 or R are

whers n is «CHZCHZCHZ-
-CH2CH2CH2CH2-
-EHZ-C(CH3)
'(EHZJS-
~CH=CH-CH=CH~

27 CHy-

-E:?CH CH. -

PAUP!
N
<CH,-CH-CH-

-EH “CH ~CH, -CH,-
Hy CHy
-EH -CH -CH -CH-
Hy CHg CHy CH,
- (CH,,) ,-Nn-
~0CH,0-
~OCH,CH,,0-
-0~C(CH3) ,-0-
-0(CH,) J0-

CH2

H2 ?H

Q—0)

2
HZAsz
C

Ll
o

_0-
-CHZ—U-(CHZJZ-U‘
-CHZ-O-?H-CHZ-D-
CH

.
(2,

The radical -(Z)n- A - D comprises the following radicals.
The expression {alkyl 1-36) etc. means alkyl groups
containing 1, 2 or 3 carbon atoms.

-O-CHZ-DECH, ‘D-CH2~DEC-CH3

are:
2 jal

3-CH
-cwl | z,
J-CH,,

7
L
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A - CN
7
A -C -0 -(alkyl 1-5c)
.. @ //(alkyl 1-3c)
\\Talkyl 1-3c)
A -H
A - (alkyl 1-3c)
A - (alkyl I-2¢)-aryl
A - aryl
A-0-H
A - 0 -(alkyl 1-3c]
A - 0 -(alkyl 1-2c)-aryl
A -8 - aryl
A -~ NH - H
A - NH -{alkyl 1-3c)
A - N -(alkyl 1-2c)-aryl
A - NH - aryl
$LG
A-N-H
RIG
A - b -falkyl 1-3c)
RIE
A - & -(alkyl E-Zcl)-aryl
RlD
A - & - aryl

A-0- g - B

A-

o
1

~ (alkyl 1-3c)

- Calkyl 1-2cl-aryl

1

i
[=]
]
N=0 O=0 O=0

A- O ~ aryl
1]
ll

A- NH - C
i
c
o]
f

- H

A- NH - -{alkyl 1-3c)

A- NH - C -falkyl 1-2c)-aryl

A- NH - aryl

g10 a
A-N-C ~-h
T
A - N-¢C ~ (alkyl 1-3c}
¥
A - 8 - C -(alkyl 1-2c)-aryl
ql0
P
A -N-C -aryl
-0 -A - CN
i
-0 -A -~ C-0-(alkyl 1-5c)
- 1 _talkyl 1-3c)
-0 -A-C-n"
Ntalkyl 1-3c¢)
-0-A - H

-0-A -falkyl 1-3c)
~0-A-(alkyl l-2c)-aryl
-0-A-aryl

-g -

-0 -

-0 -

-0 - A

-0 - A

1

=0 =0
¥
>

'
O=0 ?
o

'
>

-A

!
Oo=0 O==0

-A

-A

O=p O=0

A - NH -(alkyl 1-3c)
A - NH -{alkyl 1-2c)-aryl
A - NH - aryl

10

1

o

1

[=]

o
N
A - N -{alkyl 1-3c)
i
N -(alkyl 1-2c)-aryl

- aryl

1]
A-0 g - H

(alkyl 1-3c)

o- §

c {alkyl 1-2c)-aryl
€ - aryl

ﬂ ~{alkyl 1-3c)

-(alkyl 1-2¢)-aryl

) +
2 =2
T

Ll

- aryl
10

22—
-
Qo
=0
-
T

=0

el

- (alkyl 1-3c)

[
o]

Ju]
é -(alkyl 1-2c)-aryl

'

2~ 2= 2
[
o

a
g -aryl

-CN

a
-E - 0-(alkyl 1-5¢)
i (alkyl 1-3c)
< -

N{alkyl 1-3c)

_HA
-talkyl 1l-3c)

-(alkyl 1-2c}-aryl

~A- aryl

-0 -A-0-H

-0 - A -0 -(alkyl 1-3c)

-0 - A - 0 -talkyl 1-2e¢J-aryl
-0 - A -0 - aryl

-0 - A-NH-H
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-A -0 -H

-A -0-(alkyl 1-3c)

-C -A -0 -(alkyl 1-2c)-aryl
-C -A -0 -aryl

-C -A -NH -H

-A -NH -(alkyl 1-3c)

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

-A -NH -aryl
10

0 O=0 O=0 0O=0 0O=0

-A -N -H
RlU

|
-N -(alkyl 1-3c)
RlD

[}
-N -(alkyl 1-2c)-aryl

U
0 =
t
>

|
O=0 O=0
|
x

-A -N -aryl

o=0

]
-A-0-C-(alkyl 1-3C)

0
|
-C-A-0-C-(alkyl 1-2C)-aryl

I ]
-C-A-NH-C-(alkyl 1-3C)
T
-C-A-NH-C-{alkyl 1-2C)-aryl

|
-E-A-NH-aryl

a
1]
- C-(alkyl 1-3C)

=0

- E-{alkyl 1-2C)-aryl

i
-A-N - C-aryl

11

The radical -U.-R comprises the following radicals.

-g-aryl

-g-ﬂ-(alkyl 1-4C)

9

-C-0-(alkyl 1-3 c)-0-{alkyl 1-3c)
o]

-E-D-(alkyl 1-2c)-aryl

1]

—g—ﬂ'aryl

H N,/(alkyl 1-3¢)

lelkyl 1-3c)
8}
s .
-C-N_ | (optionally substituted witn alkyl)

Q

L
-C-N ) (optionally substituted with alkyl)

12

Tne radical -0-C-R comprises the following radicals.

[
?
O=0 (:7—-=D
)
"
<
-

-B-C-0-(alkyl 1-4c)

-0-C-0-(alkyl 1-3c)-0-{alkyl 1-3c)

o=0 0

-0-C-{alkyl 1-2¢)-aryl

-0-C-0-aryl
(/(alkyl 1-3c)
=
Malkyl 1-3c)

O O0—0

1
[ee]
]

9
-g-£-N I (optionally substituted with alkyl)

N

(optionally substituted with alkyl)

T~
-D-C-l\(\_/

3]
it
The raaical -C-R14
1]

1
~C~(alkyl 1-6c)

comprises the following radicals:

V-é—(alkyl 1-2¢)-aryl
0

-E-aryl

1}

-g-ﬂ—(alkyl 1-4¢)

g

il

-C-0-(alkyl 1-2c)}-aryl
D

-£-0-aryl

)

-é-NHZ

g

-C-NH(alkyl 1-4cl

g lalkyl 1-dc)

ki
-C-N
“alkyl 1-4c)

T Aslkyl 1-2¢)

_c-
‘aryl
g
-é~NH(aryl)
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Further illustrative examples of the radicals in the formula I are:

alkylsulfinyl:

SOCH3, SGCZHS’ SOCHZCHZCH3, S0-i-C4Hy,

$0-n-CyHg, SO-n-Cehy,q

oxacycloalkyl:

oxacycloalkoxy:

O
o

—

oxacycloalkyl-alkyl: Q»CH[

oxacycloalkyl-alkoxy: OO_ CHZ-O-

The compounds of the invention that are sulfoxides
{X=S0) have an asymmetric centre in the sulfur
atom, i.e. these compounds exist as two optical
isomers (enantiomers), or if they also contain one or

5 more asymmetric carbon atoms the compounds have
two or more diastereomeric forms, each existing in
two enantiomeric forms. Such asymmetric carbon
atoms may be the carbon atom on which R*® is
attached (when R'®is other than H) or a carbon atom

10 in some of the substituents. '

Both the pure enantiomers, racemic mixtures {50%
of each enantiomer) and unequal mixture of the two
are within the scope of the presentinvention. it
should be understood that all the diastereomeric

15 forms possible (pure enantioners or racemic mix-
tures) are within the scope of the invention.

The compounds ofthe invention that are sulfides
{(X=S) may be asymmetric due to one or more
asymmetric carbon atoms, as described above. The

20 different diasetereomeric forms possible as well as
the pure enantiomers and racemic mixtures are
within the scope of the invention.

It should be noted that for all the compounds of the
invention wherein R®is H the substituents R' and R*

25 aswell as R? and R® are considered to be equivalent.
This is due to the tautomerism in the imidazole part of
the benzimidazole nucleus causing an equilibrium
between the two possible ,NH-forms. Thisisillus-
trated by the following example:

IZIH3
y W CZH5
1‘5‘< CH
I\ 3

H

H CH

3
C Hg
1-s
N CH3

N N CMg
CHy

30 | Preferred groups ofthe radicals R?, R?, R®and R*

are:

1. H

2. halogensF, Cl, Brand the groups CN, CHO,
CO(aryl), COO(alkyt}, CF3, SCH3, SOCHz and NO,

35 3. the groups atkylene-D, O-alkylene-D and CO-
atkylene-Dwherein Dis CN, COO(alkyl), COR'?, OR™
andR'"

4. aryland aryloxy

40

45

50

55

60

65

70

6. —CHzCHz(:Hz—, —CH2CH2CH20H2— and
—CH=CH—CH=CH—

I
7. —CH=CH—CH=C—(CHj)o_5s—
8. saturated heterocyclic ring structures having 2
oxygen atoms. :
9. unsaturated 6-membered heterocyclic ring struc-
tures having one nitrogen atom
Il Further preferred groups of the radicals R", R% R®
andR*are:
1. H
2. halogens Cl and Brand the groups CO(phenyl),
COOCHS3, CF3, SCHzand SOCH3
3. the groups alkyl, alkoxyalkyl, aryloxyalkyl, arylak-
Iyl, aryl ’
4. the groups atkoxy, alkoxyalkoxy, aryloxyalkoxy,
arylalkoxy, aryloxy
5. the group alkanoyl
6. —CH2CH2CH2—,—CH2CH2CH2CH2—'and
—CH=CH—CH=CH—

|
7. —CH=CH—CH=C—(CH3),_3—
8. saturated heterocyclic ring structures having 2
oxygen atoms in 4,5-, 5,6- or 6,7- “catechol posi-
tions”, e.g. {5,6-position shown)

it} a
LI om0
" \w o’ MM AL

Il Still further preferred groups of the radicalsR', -
R2,R%andR*are:

1. H

2. Brandthe groups COOCHz and CF3

3. the groups CH3, C2H5, CH(CH3)2, CH3OCHch2-—,
phenyl

4. the groups CH30, CH3(CH,)g0—, CHz0CH;CH,0—,

- (phenyl}- OCH,CH,CH,0—, (phenyl)CH,CH,0—,

75

80

(phenyl)O—

5. the groups CH;CO—, C,HsCO—

6. —CH,CH,CH,—,—CH,CH,CH,CH,—

7. —OCH,0—, -Oé 0- intheb,6-"catechol position”

IV Particularly preferred groups of the radicals R,
R2,R®andR*are:

H, COOCHg, CF3, CHg, CoHs, CH(CH3)s, CH30,
—CH,CH,CHy—, —CH,CH,CH,CH,—and —OCH,0—
V Inapreferred embodiment, atleast three of the
radicals R?, R, R®and R* are other than hydrogen, or
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they form atleast one ring.

VI Inanother preferred embodiment the radicals R’

and R%form a ring structure

VIl Inanother preferred embodiment the radicals R2
5 andR3formaring structure.

Vill Ina preferred embodiment atleast three of the

radicals R", R?, R®and R* are other thanhydrogen.

IX  Inapreferred embodiment the radicals R?, R?, R®

and R* are selected from H, halogen, CF, alkyl and

10 alkoxy groups.

X Inapreferred embodiment the radlcals R',R%,R?
and R%are selected from H, alkyl and alkoxy groups.
X! Inapreferred embodimenttheradicals R, R?, R®
and R%are selected from Hand alky! groups.

15 Xl The preferred groups of Xis S.

Xll  The preferred group of Xis SO.

XV Thepreferred group of R'®isH.

XV  Preferred groups of the radical R are H,
arylcarbonyl, alkoxycarbonyl, arylalkoxycarbonyl, di-

20 alkylaminocarbonyl and arylaminocarbonyl.

XVI  Further preferred groups of the radical R®are H,
phenylcarbonyl, methoxycarbonyl, tert-butoxycar-
bonyl, benzyloxycarbonyl, dimethylaminocarbonyl
and phenylaminocarbonyl.

25 XVII Particularly preferred of the radical R®is H.
XVl Preferred groups of the radicals R and R% are:
1. H, CHj3, C;H25, C3H; and CH(CH3)»

2. ring structures connecting position 4in the pyri-
dinering.

30 XiX Particularly preferred groups of the radicais R®
and R®are H, CHs, C,Hs and ring structures also
connecting position 4in the pyridinering
XX Preferred groups of the radical R are:

1. H,CHs, C,Hs
35 2. OCHjs, OC,Hs, OCH,CH,CHg, O(CH2)3CHs, OCH,

, ocu2—<>
. OCH,CH=CH,, OCH,C=CH
. OCH,CH,0CHa;, OCH,
<)

. OCH,CH,;N(CH3),

. —CH=CH—CH=CH-bound to positions3and 4,
40  —CH=CH—CH=CH-boundto positions4and5,
—CH,CH,CH,-bound to positions 3and 4,
—CH,CH,CH,-boundto positions4and 5,

~—CH,CH,CH,CH,-boundto positions 3and 4,
—CH,CH,CH,CH,-bound to positions 4 and 5,
45  —OCH,CHs-boundto positions3and 4,
—OCH,CH,-boundto positions4 and 5,
—OCH,CH,CH,-bound to positions 3and 4,
—OCH,CH,CH,-bound to positions4 and 5,
XXI Further preferred groups of the radical R” are:
50 1. CHz
2. OCHa, OC,Hs, OCH,CH,CH(CH3)»
3. OCH,CH=CH,
4. OCH,CH,0CH3, OCH,
<)

oo » W

5. —CH,CH,CH,-bound to positions 3and 4,

556 —CH,CH,CH,-boundto positions4and5,
—CH,CH,CH,CH,-bound to positions 3and 4,
—CH,CH,CH,CH,-bound to positions 4 and 5,
—OCH,CH,-boundto positions 3 and 4,—0CH,CH>-
boundto positions 4 and 5,—OCH,CH,CH,-bound to

60 positions 3and4,—O0CH,CH,CH,-bound to positions
4andb.

XXl Particularly preferred groups of the radical R”

are CHS, OCH3, OCH2CH2CH(CH3)2 OCHZ —Q s
—OCH,CH,CH,-bound to positions 3and 4 orto

65 positions4andb.
XXIll  Preferred pyridyl substitutiorn patterns are:

0CHy o, OC H OCHZCHZCH { CH3

o

N N
OCH,CH=CH, OCH,C=CH OCH cnzacrr
Y

=N O

%

OCH, . OCH,CH=CH OCH,

2
CH3\©I CH3
N

OCH, CHgy €ty
/\r% czns\/j\ E\j:cu3
@ © ®

& o
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XXV Still further preferred pyridyl substitution pat-
ternsare:

OCH,CH=CH,

0cH, 0CH,
CH3\E5ICH3 @ca3 CHB\(ICH
N N

&

XXVI Particularly preferred pyridyl substitution pat-
ternsare:

OCH,CH=CH,

N

CHq
e G
NN

OCHz or OCH,CH=CH,.

XXIX Inapreferred embodimentR'®andR%are H,
the radicals R, R2, R and R*form at least one ring
structure, R® and R8 are H or CH; and R” is CH3, OCH?
or OCH2CH=CH2.

XXX Preferred compounds arethose of theformula

OCHCH=CH,
oo
N cnzx—\N/ O
H

wherein R?is alkyl or alkoxy, preferably CHz, CoHs,
CH(CHs), and OCHgz, and Xis S or SO.
Further illustrative examples of the radicals in the

CH

XXVl Ina preferred embodiment two ofthe radicals 20 formulalare given inthe examples and lists of
R®, R” and R®form one ring structure and the third specific compounds given elsewhere in this specifica-
radical of R, R7 and R®is H. tion.
XXVIIl Inapreferred embodiment RS and R®are H, llustrative examples of compounds included inthe
atleastthree times of the radicals R, R%, R®and R*are scope of the invention are given in the following
10 otherthanH, R and R®are H or CHzand R®is CHg, 25 Table1.
R7
& R g Table 1
ﬁf"‘ M 2 lllustrative examples of compounds included in the
N cu-x-(ﬂj@ , scope ofthe invention.
B ‘

X R]5 R] RZ R3 R4 R5 Rﬁ R7 RB

S W oy o CHy G, M CHy  OCH,CH=CH, CHy

S0 B CH3 CH3 CH3 CH3 H CH3 OCHZCH=CH2 .CH3

S Kty O CHy Gy M cH, ooty CHy

S0 H CH3 CH3 ] CH3 CH3 R CH3 DCH3 CH3

S H CH3 CH3 CH3 H ] CH3 OCHZCH=CH2 CH3

SO H CH3 CHS CH3 H H CH3 UCHZCH=CH2 CH3

S H CH3 CH3 CH3 H H CH3 OCH3 CH3

S0 H CH3 CH3 CH3 H H CH3 OCH3 CH3

s ooy o H CHy M CHy  OCH,CHCH, Ch

SO Ko o H oy M CHy  OCH,CH=CH, Ch

S W oy o H oy CHy  OCH Cily

SO W ooH,  cH H oy H CHy  OoH, CHy

S W oy gy H u H CHy  OCH,CH=CH, CHy

cont.
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cont.
« g5 g 2 2 & &5 Y B
o H CHy cHy H H H CHy  OCH,CH=CH, CHy
s H H CHy Chy B H CHy  OCH,CH=CH, cHy
SO H H CHy Chy H H CHy  OCH,CH=CH, Cily
s H CHy H H oy H CHy  OCH,CH=CH, o,
O H Chy H H Chy H CHy  OCH,CH=CH, CHy
s H ey H H H H CHy  OCH,CH=CH, Chy
O H Chy H H H H CHy  OCH,CH=CH, Chy
s H H cHy H H ] CHy  OCH,CH-CH, CHy
O H H CHy H H H CHy  OCH,CH=CH, cHy
s H H 0CH, H H H CHy  OCH,CH=CH, chy
SO M H 0cH, H H H CHy  OCH,CH=CH, CHy
s H 0CH, H H H CHy  OCH,CECH CHy
SO H H 0CHy H H H CHy  OCHCSCH Chy
O H H 0CH H H H CHy  O(CH,) CHeCH, CHy
S0 H H 0CH, H H H CHy  O(CHy)3CHy CHy
s H H ocH, H H H CHy  OCH(CHg), ey
O H H 0CHy H H H CHy  OCH(CHy), oy
s H H octy H H H CHy  OC(CH3), Chy
SO H H 0CHy H H H CHy  OC(CH3)5 Chy
cont.
cont.
x &5 o 2 3 o & & R/ 8
s H H 0CH; H H H Chy 00 2. G Gy
0 W H ock, H H H CHy o-<> CHy
s H H oty H H H oy oony<] cHy
S0 H H OCHy H H H CHy  OCH; oy
s H H OCHy H H H CHy ucu2-<> CHy
O K H ocH, H H H oty oo oy
s n H oct, H H H CHy  O(CHy)N(CHg), CHy
s W ottt H H H ey 0(CHp) MM(CH, 0 oy
S0 H H 0CHy H H H CHy  O(CH,)R(CH3), CHy
s K H 0CH, ] H # CHy  OCHCH,CH(CHg), cHy
0 H H ocky H H H CHy  OCH,CH,CH(CHg), ciy
SO H H ocHy H H H H 0CH, Cohg
s H 0CH, H H H H 0(CH,)1CHy CoMg
S0 H H OCHy H H H H 0(CH,) 5CHy Collg
SO H H 0CH, H H H CHy  OCH,CHCHCH(CHg),  CHy
SO H CHy 0CH3 CHy H H H Collg ’:;cu3
o H H 0cHy H H H CHy OCHZCHZCHZ—O CHg
S0 H CHy 0CH, Chy ] H H CH{CH3), CHy

cont.
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cont.

x RS R R (& Y & PO U R8
S H H QCHJ H H H H - (CH2 ) I's

SO H H OCH3 H H H H '(CHZ)A-

S H H 0CHq H H B -(CHZ) 4" H
S0 H H UCH3 H H H - (CH2)4- H

S H H 0CH, H H H H -0-(CH2)3-

SO ;] H OCH3 H H H H -0~ (CH2 )3-

S H H OCH3 H H H -(CHZ)Z-O- H
S0 H H ocH, H H H ~(CHy) -0~ H
S H H O(Zl'l3 H H R H =CH=CH-CH=CH~

S0 H H OCH3 H H R H ~CH=CH-CH=CH-

S H H OCH3 H H H -CH=CH-CH=CH~ H
SO H H DCH3 H H H =CH=CH-CH=CH- H

//0
S H H CH\O] H R H CH3 OCH3 CH:i
/0
S0 H H CH\O] H H H CHa OCH3 CH3
S H H CH(OCH,), H H H CHy  OCHy CHy
cont.

cont.

X R'IS R] RZ R3 R4 R5 R6 R7 RB
S0 ] H CH(OCH3)2 H H H CH3 OCH3 CH3
S H H CHO H H H CH3 OCH3 CH3
S0 H H CHO H H H CH3 OCHB CH3
S H H CH=CH-CGOC2H5 H H H CH3 OCH, Chy
S0 H H CH=CH-C00L‘2H5 H H H CH3 OCHy CHy
s H H CHZCHzCOOCZHS H H H Chy OCHy CHy
S0 H H CHZCHZCOOCZH5 H H ] CH3 0CH, CH3
s H H CHZCHZCON(CH3 )2 H H H CH3 0CH3 CH3
S0 H B CHZCHZCON(CH3 )2 H B H CH3 0!3H3 CH3
S H H CH=CH-CN H H H CH3 OCH3 CH3
S0 H H CH=CH-CN H H H CH3 DCH3 CHy
S H H CHZCHZCN H H H CH. 3 OCH3 CH3
SO H H CHZCHZCN H H H CH3 OCH3 CH3
S H H CHZCHZCHZOH H H H CH3 OCH. 3 CH3
S0 H H CHZCHZCHZDH H H H CHy OCH3 CH3
S K H CHZCHZCHZOCOCils H H H CH3 [)CH3 CH3
SO H ] CHZCHZCHZOCOCH3 R H B CHS UCH3 CH3
S H H CHZCHZCHZN(CH3)2 H H H CH3 OCHS CH3
S0 H H CHZCHZCHZN(CHEI)Z H H H CHy 0CH3 CHy

cont.
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cont.
« &5 & 2 3 & S S o )
s H W CHaCH,CHNHCOC Hy  H H H ohy  oc, oy
S0 H CHyCH CHANHCOC s H H H Gy OCH, oy
s H W CH=CH-COCH, H H H iy ook cHy
0 W H CH=CHCOCH, H H i CHy  OCH; Chy
S H n CH,CH,COCH, H H H CHy  OcH, cHy
0 H K CHyCH,COCH, H H H iy oo, cHy
S W Ch=cH " H H tHy  ocH, Oy
6 H W anch<C) H H H CHy  ac, R
S H H cHy24,40) H H # CHy  OCH, ey
S0 H H cuzcnz.@ H H H CH;  OCHy o,
S By W chy H B CHy  OCH,CH<CH, CHy
SO B cH M CHy H H CHy  OCH,CH-CH, tHy
S H H CH2—© H H H Cﬂa UCH3 CHJ
O H K ci, <0) H H H iy ocH, oy
s H 0O H H H cHy ooy CHy
0 W 0-O) H H H cHy  ocH oy
" oc,ci, (O) H H H CHy  OCH, cHg
S0 H H 0CH,CH,- @ H " H CHy  OCH, cHy
cont.
cont.
x  ’® gl R 83 g RS B/ R8
s K M 0CH,CN H H H CHy  OCHy CHy
0 H K 0CH, N H H i iy OcH, oy
s H H 0CH,C00C,fi5 H H H CHy  OCH, cHy
0 H W OCH,C00C g H B H chy  ocH, CHy
s H H OCH,CH,OH B H H CHy  OCH, Chy
0 H W OCH,CH,0H _— H H CHy  OCH, ohy
s H - H accH0coch,~<O) M H B oy ooy CHy
0 H ocuzcuzocncuz@ " H H CHy  OcH, R
s H K OCH,CH N, H H H YRR CHy
0 H  OCH,CHNH, H H H CHy  OCH, G,
S W H OCH,CHNHCOCH(CH), H H CHy  OCH, CH
0 H W OCH,CH,NHCOCH(CHy), H H CHy  OCH, R
s H H oc0~<0O)y . M " H CHy  OCH, CHy
s H M ocn,c0~O) H H H Ci;  OCH, CHy
s W W 0~0) H H H CHy  OCH, g
0 H M e ®) H H H CHy  OCHy tiy
s H H cu(nu2)3o—© B H K CHy  OCHy iy
0 KB H co(ciy) 0~O) K H H iy ocH, oHy
s H H —Q ' H H H CHy  oCH3 CHy

cont.
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cont.

5 g 2 3 o 5 O B

s6 H H _O H H H CHy  OCHg CHy

S H COOCH,CH,0CH, CHy H H Hy  OcH, CHy
0 H COOCH, CH,0CH, CHy H n CHy  OCH, CHy

S H cooc,~O) . Chy " H CHy  OcH, CH
S0 H W coocn,—~O) CHy " K CHy  OcH; CHy

s HH CH, O CHy H H CHy  OCH, oy
O H CHy0H CHy H H iy ocH, CHy

s H W ciy000—O) CHy H H iy OcHy CHy
SO W H cty0c0~<O) Chy H H cHy  ocH, CHy

S H W CO0CH, CHy H H CHy  OCH,CHeCH, CHg
O H cooct, Gy H H CHy  OCH,CH=CH, oy

s H W CH,CH,0CH, H H H iy OCH, CHy
0 W H CH,CH,0CH, H H H My OCH, H,

S H CH(CH), H H H CHy  OCH,CH=CH, CHy
0 W H CH(CH,), H " H My OCH,CH=CH, ci

S W W C{CH)s H H H CHy  OCH,CH-CH, Chy
0 H M C{CHy)5 H H H CHy  OCH,CH=CH, CHy

S W oH; oo CHy H H CHy  OcH, CHy

cont.

cnnt;
x &% & 82 Y g RS B/ g8
S6 K CHy  OCHy CHy " H cHy  OcH, CHy
S R CHy  OCH CHy " H Gy  CHy H
S8 H  CHy  OCH ot H H CHy  CH, H
S B CHy  OCH,CH,OCH CHy H B CHy  OCH, Chy
SO H  CHy  OCHCH,OCH, CHy i H CHy  OCH, CHy
S K Gy OCHCHNOCH, CHy H H B oy CH
SO K CHy  OCHCH,OCH, CHy H H W Ci CHy
S Mo CocHy CH, H H CHy  OCH, CHy
SO H oMy COCH, oy H H Gy OCH, oy
S W i COCH cHy H H Gy K CHy
SO H  CH;  COCH oy H H cH, H CHy
S H O COCyHg CHy H H CHy  OCH, CHy
SO H  CHy  COCHg CHy H H CHy  OCH, CHy
S o, oy CH CHy H H CHy  OCH, CH,
SO CHy CHy O CHy H ! cHy  OcH, R
S oy Oy CH H ! CHy  CHy CHy
SO W oHy  CH tHy H R iy CHy oHy
S OH oy Gyl iy H H CHy  OCH, ciy

cont.
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cont.
x RS gl a2 IS &l RS [ Y g8
SO H My g tHy " B CHy  OCH, CHy
S M Oy G CHy H H CHy  OCH, H
SOOH CHy Gl cHy " H cHy  ocH, "
S H  CHy  CH(CHy, CHy H H cHy oo, CHy
SO W oy CH(CH), CHy H H CHy  oOCH, cHy
S W CHy  CH(CHy, CHy H H CHy  CHy tHy
SO W cHy  CH(CHy), cH, H H oy cHy
R ®)) CHy H H CHy  OCH, CHy
o b oy cc,<0) CHy H H CHy  OCH, cHy
S W otH, B 0cH, " H CHy  OCH, CHy
SO W ocH,  Br 0CH, H H CHy  OCH, tHy
S W oW, Br 0CH, H H CHy  Chg B
SO W ocH, Br 0cH, H H CHy  CH i
S H CHy  CN Cyltg H H CHy  OCHy tHy
SO H Gy N CoH " i CHy  ocH, oy
S W G O ot " H CHy  OCyHg CHy
SO W Gy N Cyh H H CHy  OC,H, CHy
S R oy ocH CHy oy, W CHy  OCHg CHy
cont.

cont.

x &Y R/ g2 R g? R® RS R/ 8

SO W CHy  OCHy CH Gy M CHy  ocH, cily

S W Oy OCHy H cHy W CHy  OCH, c,

SO W oHy  OCH H Gy M CHy  ocH, Gy

s W a ocH, H oty H oHy  oc, CHy

o o acty H oty K CHy  OCH CHy

s & o« a ¢l H " CHy  OCH; R

o w @ a a n H cHy  oct R

s & @ a a H " CHy  OCHCH-CH, CHy

o H o a ol cl " " Gy OCH,CH-CH, Gy

s H o ci a o H Chy  OCH, chy

0 v a a ol a H CHy  OcH, chg

s # a ¢l a a " CHy  OCH,CH=CH, CHy

o0 B a €l ¢l a H Gy OCH,CH-CH, cHg

s oty B H ocH; H CHy  OCHy iy

so W oW, Br u ochy M tHy  OcH, Ty

s B oy O ol ocHy M oy ocH; CHy

so W oHy o ol ocH  H iy OCH, CH,

s W oM, O ol ocfy  H Cy  CHy H

cont.
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cont.
MR 2 3 I s o 8
S0 K ochy O a OcHg  H CHy Oy H
s coch  Cy CHy CHy H CHy'  OCHy CHy
SO W COCH,  CHy oHy CHy H CHy  OCHy CHy
s W F a H c H CHy  OCH, CHy
SO H F a H ¢l H CHy  OCHy CHy
s H CH,CO0CH, c H H CHy  OCHy Ch
s H O CH,C00CH, ct H H CHy  OCHy CHy
s W a CHCN a H H CHy  OCHy CHy
0 H a CHyCN ¢l H H CHy  OCH, CHy
SO H  -CH=CH-CH=CH- ~CH=CH~CH=CH- H CHy  OCH, CHy
tHy .
S W H CON “H H H CHy  OCH, Cy
oy
S0 H H CON H H H CHy  OCH, cHg
s K H B H H CHy  OCHy CHly
0 H H —@ H H H CHy  OCHg CHy
s W A -0cH,0- H H CHy  OCH ety
cont.
cont.
« /5 g 2 3 o 0 s 8
0 H W -0cH,0- H H CHy  OCHg CHy
s # H ~0CH,0- H " CHy  CHy tiy
SO H H ~0CH,0- H H Cy  CHy CH,
s K H -0 0- H H CHy  OCH, o,
s6 H K -0 0- H H CHy  OCH, oy
s W ~CH=CH-CH=N- H H H CH;  OCHy CHy
0 H ~CH=CH-CH=N-~ H H H CHy  OCH, CHy
s M ~CH=CH~CH=CH- H H H iy OCH, CHy
0 H ~CH=CH-CH=CH~ H H # CHy  OCH, cHy
s H H ~CH=CH-CH=CH- H H CHy  OCHy cHy
0 H H ~CH=CH-CH=CH-~ H H CHy,  OCH; CH,
s H ~CH,CHCHyCHy- H H H CHy  OCH, CH
S0 H ~CHoCH,CHyCHy- H H H CHy  OCH, iy
s H oo ~CHCH,CH- cl H oy OCH, oHy
50 0ch, ~CHCHyCH, - a1 " CHy  OCH, cH,
s W 0CH, CH,CH,CHy= ¢l K CHy  OC,Hg cHy

cont.
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cont.

x rE g # R I 2 g/ ®

SO H oo Sy~ _ a H CHy  OC g ooy

s -cu:m-m=n.:-cuzcuz- ) H CHy Oty ey

0 - CH = CH - CH = C - CHyCH, - B H cHy oo i

) .
S H H : > to- ] H . Gy OCH, CHy
e

sa M n ©0- H # iy ooty oy

S H H -0CH,0- H £0,CHy iy OcHy ’ iz

S0 W H -0, 0- " CO,CH, Gy ooy oAy

S W H -0CH,0- " €0,C,Hg iy ocH, cHy

SO H H ~0CH,0- H €0,C, i oy o, oy

s H H ~0CH,0- 4 CO,C(CHy);  CHy  OcH, et

S0 H W -0CH,0- A OGNy (. CHy Oty ey

s K H -0CH,0- H cozcuz—@) CHy ooy ey

S8 H K ~0CH,0- H co,CH, @ oy oo, oty

S H # ~0CH,0- ) w~0) oy ocH, oy

s6 H W -0CH,0- H 0 @ cHy oo, o,

s W H -0CH,0- # CONi, oy oo, oy

cont.

cont.
x &S g &2 B g B O U 8
5 0 H ~0CH,0- H CONH, oy ocH, o,
s H H -0CH0- " CONHC i oy oo oy
S0 H H ~0CH,0- H CONHC g chy  OCH, oy
s W H -0Ct,0- n' conncnz—@ TCHy  OcH, ciy
6 H M ~0CH,0- H conct,~{O) oy ooy oy
s H H -0cH,0- ! comn~<3) oy oo oy
O H H -0CH,0- H com(0) oy ooy cily
s H H -0CH,0- H ca(ciiij'zl oy oo oy
S0 H H -0CH,0- H COR(CH),  oHy ooy o
S W oy ooy ) o, H H CHy  OCH,CH,0CH, ci
SO H oy o cH W H CHy  OCH,CHOCH, o,
s W H ocH, H W H -CH=CH-0- "
s0 H H 0ty H " H ~CH=CH-0- H
s B H ocH, H . H n -0-CH=CH-
s0 H H ocH, " H H B -0-CH=CH-
s H H ocH, H H i -CH=CH-NH- u
s0 B u ocH, H H # -CH=CH-NH-~ H
s H H ocH, 4 H " H -NH-CH=CH~

cont.

-

~
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cont.
x &5 @ 2 3 o 25 S & 8
0 H H 0cH, H H H H ~NH-CH=CH-
s B H 0cH, H H H ~CH=CH-N(CH) - H
s H K 0cH, H H H ~CH=CH-N(CHg)~ H
s H H 0cH, H H H H ~H(CH)-CHeCH-
6 H W oty H H K H -N(CH,)-CH=CH-
S H My CHCSCH OHy H K cHy  ocH, oy
SO B Oy CHCEH H,y H " CHy  OCHy CHy
S H W chythyc 0O - H H o, oct, oy
0 K H cuzmzcuzo—@ H H K CHy  OCHy oy
S B H 0ct,CHyCH,0<O) H H H CHy  OCH, CHy
s K H 0cH,CH,CH,0~O) H H K o, ocH, oy
S OH Oy O(CHy)CH, CHy B H iy ocH, CHy
SO B oy O{CH)CH, CHy H H oy oo, tHy
s H H Chg H H H CHy  OCH,CH<CH, Chy
0 K M Cthg H H H CHy  OCH,CHeCH, CHy
S H H OckH, H H w0y CHy  OCHy tHy
s K H K acH, H co—@ oy ocH oy
S0 H K oty H H co—@ cHy  ocH oy
cont.
_ cont.
.- /5 g 2 3 o I PR 8
o H M H oct - 0L0O) & oy ok o,
S R H oH, cty0c04Q) w0 cHy  OCH, tHy
s W R CH,0c0 —@ CHy H €0~ iy OcH, tHy
s H W -0CH,0- H cac,fig CHy  oCH Oy
o H M -0cH,0- i cocHg CHy  OCHg oy
so H M tHy tHy H cooct, CHy  OCHg Gy
s H -ac” tcc- H H H CHy  OCH, CHy
0 H o e H B H CHy  OCH, CHy
s H H SeH, K i W i, OcH _ Chy
S H 1} cu(cu:’,)2 H H H CH3 l)f:h!2 0 . CH3
0 M M CHICH,), H H H oHg OEHZ—Q iy
s H W CHyCH,COCH, H B H CHy  OCHCH=CH, cHy
o K W CH,CH,COCH, H H H CHy  OCH,CHeCH, oH,
O H M CHy CHy H cooGCHy);  CHy  OCH, CHg



18

GB 2134523 A 18
Table 1 cont.
X R]5 RI RZ R3 R4 R5 RG R7 RS
S H H CH3 CH3 H CON(CH3)2 CH3 OCR3 CH3
SO H H CH3 CH3 H CON(CH3)2 CHEI OCH3 CH3
S H H Br H H H CH3 OCHZCH=CH2 CH3
S -
0 H H Br H H H CH3 OEHZCH-CHZ CH;
S H CH3 CH3 CH3 H H CH3 CH3 H
S0 H CH3 CH3 CH3 R- H CH3 (ZH3 H
S H CHS CH3 CH3 H R H CH3 CH§
S0 H CH3 CH3 CH3 R H H CH3 CH’3_
S H CH3 Cﬂs (ZH31 H H CH3 H CH3
S0 H c".'i CH3 CH3 H H CH3 H CH3
s H CH3 CH3 H CH3 H CN3 CH3 H
S0 B Cli3 CH3 H CH3 H CH3 CH3 K
S H CH3 CN CH3 H H CH3 0C2H5 CN3
SO H CH3 CN CH3 H H CH3 062H5 CH3
S0 H H COOCH3 CH3 H H H OCH3 Csz
S H H -CHZCHZCHZ- H H (IH3 0€H3 CH3
" Table 1 cont.
x RS gl R? R3 gt R CU Y &8
SO H H ~CH,,CH,CH- H H CHy  OCHy CHy
S0 H H 0CH, H H H ~CH,CH,CH,0- H
SO H oCH - -
H N H H H H 0CH,CH,
S H H. SOCH, H H H CHy  OCH, CHy
SO H H SOCH, H H H CHy  OCHg CHy
s K H Chy CHy H H CHy -OCHZ—Q CHy
SO H H CHy CHy H H CHy -ocuz—Q CHy
s H -CH=CH-CH=CH- -CH=CH-CH=CH- i CHy  OCHg CHy
S0 H H No, H H H CHy  OCHy CHy
S H H CFy H H H CHy ncuz—Q CHy
0 H H CFy H H H CHy ocnz—Q CHy
s H H CH,CH,CO0C Hg H H . H CHy  OCHy CHy
-
SO H H OCH, H H C-0C{CHy) 5 CHy  OCH, CHg
SO H H CHy cHy H H H 0CH, CHg
Theinvention takes into consideration that com- H. These considerations are also a further aspect of
pounds that structurally deviate from the formulal, theinvention.
after administration to a living organism may be Further, itis believed that all compounds of
transformed to acompound of formulalandin this 20 formulalwherein Xis SO after administrationtoa
5 structural form exert their effect. Such compounds living organism, exerttheir antisecretory and cytop-
structurally deviating from compounds of the formu- rotective effects after metabolic or pure chemicatl
lal, areincluded inthe scope of the invention. transformation to another, reactive species. Accor-
Likewise, certain compounds of formulal may be dingly, the same is true also for the compounds of
metabolized into other compounds of formulal 25 formulaiwherein Xis S, but viainitiat transformation
10 before exerting their effect. Compounds ofthe to the corresponding compounds of formula | where-
invention wherein Xis S are thus believed to exert in Xis SO. These considerations as well as such
their antisecretory and cytoprotective activities after reactive species per se are included within the scope
metabolism tc compounds wherein Xis SO and ofthe presentinvention.
compounds of the invention wherein R®is R*CO are 30 Preparation

15 believed to exert antisecretory and cytoprotective

activity after metabolism to compounds wherein Ris

Compounds of formula | above may be prepared
according to thefollowing methods:

>



19

GB2134523 A 19

a) Oxidizing acompound oftheformulal,

7 ’
R
1 .
R <6 R ]
‘ }315 N R
Xy CH-X</ L
S
RS R*

wherein Xis S and R'8,R",R?, R®, R% R, R®, R” and R®
have the meanings given, to give acompound of the
same formulalwherein X is SO. This oxidation may
5 be carried out by using an oxidizing agent selected

from the group consisting of nitric acid, hydrogen
peroxide, peracids, peresters, ozone, dinitrogentet-
raoxide, iodosobenzene, N-halosuccinimide, I-chlor-
obenzotriazole, t-butylhypochlorite, diazabicyclo -

1@ [2,2,21- octane bromine complex, sodium
metaperiodate, selenium dioxide, manganese diox-
ide, chromic acid, cericammonium nitrate, bromine,
chiorine, and sulfury! chloride. The oxidation usually
takes place in a solventwherein the oxidizing agentis

15 presentin some excess inrelationtothe productto be
oxidized.

The oxidation may also be carried out enzymatical-
ly byusing an oxidating anzyme or microbiotically by
using a suitable microorganism.

20 b) Reactingacompound oftheformula

a

r2

N
R \>—z1 11
R

Y
g? RS
with acompound of the formula

<7
6 8
R R
2
2 | 111
z -Cr \\N
s

in which formulas R'®, R", R? R%, R%, R®,R®, R and R®
are as defined previously and wherein one of Z' and
Z2%is SH and the otheris aleaving group, gives a

25 compound ofthe formula!wherein XisS.

Examples of leaving groups Z' and Z?in the
compounds Il and lll are halogens, preferably chlor-
ine, bromine oriodinem acyloxy radicals, for exam-
ple residues of strong organic sulfonic acids, for

30 instance of an arylsufonic acid, for example tosyloxy
oran alkylsulfonic acid, for example mesyloxy,
alkylmercapto groups, for example methylmercapto,
alkylsulfinyl groups, for example methylsulfinyl and
thelike.

35 Thus,Z'orZ?when designating leaving groups
may be a reactive esterified hydroxy group. The
esterification may be carried out with an organic acid
orwith an inorganic acid such as HCI, HBror H,S0,.

The reaction of a compound of formula Il above

40 with acompound offormula lllis conveniently carried
outinthe presence of a suitable solvent thatis inert
underthe reaction conditions utilized as described
hereinafter. The reaction may further be carried outin
the presence of a suitable base. Suitable bases

45 include, for example, inorganic bases such as sodium
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or potassium hydroxide, sodium or potassium alkox-
ide, sodium or potassium hydride and the like,
organic bases such as tertiary amines, for example
triethylamine and the like.

Suitable solvents for the above described reaction
include, for example, alcohols, preferably lower
alkanols such as methanol and ethanol, mixtures of
such alcohols with water, ethers, such astetrahydro-
furan, halogenated hydrocarbons, such as methylene
chloride. Aprotic solvents such as ethers and
halogenated carbons are necessary in the case of
sodium and potassium hydride.

The reaction of the compounds of formulas Il and il
may be carried out at atemperature between the
ambienttemperature and the boiling temperature of
the reaction mixture. ltis preferred to carry out the
reaction, however, at atemperature at or close to the
boiling point of the reaction mixture for the prepara-
tion of acompound ofthe formula | wherein RSis H.

c) Esterification of acompound of the formula

R’

[ v2 v
X CH-5</N :
RIS Ny
)
b5

N

v4

wherein R'%, RS, R®, R? and R® are as defined above
andY?, Y2, Y and Y*representeither R', R%, R®and R*
according to the above definition, respectively, orthe
groups (Z) ,-A-COOH, COOH and(Z)-A-OH, whereby
Z,nand A are as defined above, by reaction with the
appropriate alcohol R°0OH, R'°OH or carboxylic acid
R COOH, respectively, to the formation of acom-
pound of formula containing a radical R', R?, R®
and/or R*which is either ofthe ester groups
(2),-A-COOR?®, COOR™ or (2),-A-OCOR'°.

The esterfication is carried out as an ordinary
esterfication, in the presence of an acid catalyst such
as sulfuric acid, hydrochloric acid and p-toluenesul-
phonicacid and, if necessary, in the presence ofan
inertsolvent such as toluene.

d) Acylation ofacompound of the formula

7
R
6 Rl
N
Xy (I:H—x<€lg | v
RlS v R3
H

4

)

wherein R'8, X, R', RZ, R3, R4 R®, R’ andR®are as
defined above, by reaction with an appropriate
acylating agent (R™C0),0, R*COX", whereby X'isa
leaving group such as C1, N3 and p-nitrophenoxy,
R2NCO, whereby R? is defined by the relation R*NH
equals R, provided that R* is Kwhen R'#is amino, to
the formation of acompound of formula | wherein RS
is R'#CO as defined above.

The acylation is preferably carried out in the
presence of a base such as triethylamine, K,COz and
NaOH and with a solvent such as tetrahydrofuran,
acetonitrile and water. Normally, if the benzimidazole
moiety is asymetrically substituted, both the N{1)-
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and the N(3)- acyl derivatives are obtained, and
therefore, if necessary, the two components have to
be separated. This may be done by recrystaliizations
or by extractive or chromatographic techniques.

e) Hydrolyzing a compound ofthe formula

7
8

R gP R
LY
EH-X<</
t
Z “

7 \y\x

¥ Lis

g4
wherein X, R*5, R", R% R®,R?% R®, R7andR%are as
defined above and Z3is a suitable N-protecting group
such as alkanoyl, carboalkoxy and trimethylsilyl, to
the formation of a compound ofthe formula I wherein
RSisH.

The alkanoyl group in Z% can have 1-6 carbon atoms
and the carboalkoxy group 2-6 carbon atoms. The
hydrolysis may be performed in alkaline solution orin
acidic solution, the latter mainly for compounds
wherein Xis S;

whereafterthe compound ofthe formula! obtained
if desired, when Xis-S-, is converted to a physiologi-
cally acceptable salt or oxidized to form a compound
ofthe formulal wherein Xis -SO-.

Depending on the process conditions and the
starting materials, the end products of the formula
wherein Xis S is obtained either as the free base oras
asalt. The end products of the formula l wherein Xis
-S0-are obtained asthe free base. Both the free base

and the saits of these end products are included
within the scope of the invention. Thus, basic, neutral
or mixed salts may be obtained as well as hemi,
mono, sesqui or polyhydrates. Acid addition salts of
the new sulficides may in a manner known persebe
transformed into free base using basic agents such as
alkali or by ion exchange. The free bases of the
sulfides obtained may aiso form salts with organic or
inorganic acids. In the preparation of acid addition
salts preferably such acids are used which form
suitable therapeutically acceptable salts.

Examples of such acids are hydrohalogen acids,
sulfonic acid, phosphoric acid, nitric acid, and per-
chloric acid; aliphatic, alicyclic, aromatic or heter-
ocyclic carboxyl or sulfonic acids, such as formic acid,
acetic acid, propionic acid, succinic acid, glycolic acid,
lactic acid, malic acid, tartaric acid, citric acid,
ascorbic acid, maleic acid, hydroxymaleic acid, pyru-
vicacid, phenylacetic acid, benzoic acid, p-ami-
nobenzoicacid, p - hydroxybenzoic acid, salicyclic
acid or p-aminosalicylic acid, ambonic acid,
methanesulfonic acid, ethanesulfonic acid, hydroxy-
ethanesulfonic acid, ethylenesulfonic acid,
halogenbenzenesulfonic acid, toluenesulfonic acid,
naphtylsulfonic acid or sulfanilic acids, methionine,
tryptophane, lysine or arginine.

These or other salts of the new sulfide compounds,
as e.g. picrates, may serve as purifying agents of the
free bases obtained. Salts of the bases may be
formed, separated from solution, and then the free
base can be recovered in higher purity from a new
saltsolution.

Racemates obtained can be separated according to
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known methods, e.g. recrystallization from an opti-
cally active solvent, use of microorganisms, reactions
with optically active acids forming diastereomeric
salts which can be separated, {e.g. separation based
on different solubilities of the diastereomers), acyla-
tion of the benzimidazole nitrogen {R® = H) or another
nitrogen or oxygen atom in a substituent by an
opticaily active activated carboxylic acid (e.g. acid
chloride), followed by chromatographic separation
and deacylation.

Suitable optically active acids for salt formation are
the L- and D-forms of tartaric acid, di - o - tolyl - tartaric
acid, malic acid, mandelic acid, camphorsulfonic acid
orquinicacid, and for acylation O - methylmandelic
acid. Preferably the more active part of thetwo
antipodesisisolated.

Inthe case of diastereomeric mixtures (racemate
mixtures) these may be separated into
stereoisomeric {diastereomeric) pure racemates by
means of chromatography or fractional crystalliza-
tion.

The starting materials utilized in the processes a
and c-e are obtained from the pracess b. The starting
materials used for process b arein some cases )
known, butin most cases unknown. These unknown
starting materials may, however, be obtained accord-
ing to processes known per se.

Starting materials of the formulal

R ]

=]

\/‘Zl i
5

w”
4R

wherein Z' is SH may be obtained from the corres-
ponding o - phenylenediamine by reaction with
potassium ethylxanthate (Org. Synth. Vol. 30, p. 56)
orthiophosgene.

The compounds ofthe formula ll wherein Z' is
alkylmercapto and alkylsulfinyl may be obtained

from the above mentioned compound by simple S -

alkylation with alkyl halide and by oxidation of the
productfrom the S - alkylation, respectively.

The compounds ofthe formulall wherein 2" is
halogen or acyloxy may be obtained from com-
pounds ofthe same formula wherein Z' is OH by
treatment with POCl;, POBr; and the like orthe
appropriate acyl halide, respectively. The starting

100 material whereinZ'is OH is obtained from the

corresponding o - phenylenediamine by reaction with
phosgene.

The o-phenylenediamines required may be
obtained from the corresponding substituted ben-

105 zenes according to processes known perse, e.g. by

the consecutive processes: nitration, reduction,
acetylation, nitration, deacetylation and reduction, or
from one of the intermediary stages just mentioned.
in orderto obtain a 0 - phenylenediamine wherein R®

110 is otherthan H, acylation (by the group R*CO}is

preferably made onthe nitro - aniline stage.
Starting materials of the formula



21

GB 2134523 A 21

10

15

20

25

30

35

40

45

rE _ RS
| 111
X A ~cH-22
l15

whereinR'®is H, may be obtained either from the
correspondingly substituted (R®, R” and R®) 2- methyl
- substituted pyridine N - oxide via a known rear-
rangement to the intermediate 2 - pyridinylmethanol
orvia a hydroxymethylation of the substituted (R, R’
and R®) pyridine to give the same intermediate, and
thentreatment ofthe 2 - pyridinylmethanol with
halogenating agents such as thionyl chloride or O -
acylating agents such as p - toluenesulfonyl chioride
to give compounds of the formula lllwherein Z%is
halogen and sulfonyloxy groups, respectively.

These leaving groups may then be substituted for
alkylmercapto 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.

Forthe preparation of intermediates of formula

l VIL

wherein R is alkoxy, alkenyloxy, alkynyloxy, alkoxy-
alkoxy and dialkylaminoalkoxy, acompound of
formula VI, wherein R” is NO,, is reacted by the
corresponding sodium alkoxide. Analogously, for the
preparation of an intermediate of formula Vlitwherein
R® and R” or R” and R® form a ring structure including
an oxygen atom at position 4, a compound of formula
Vitwherein R” is NO, and R® or R represents
hydroxyalkyl is reacted with a non-nucleophilic base.

The following intermediates A) and B) are included
inthe scope of the invention:

A) New compounds ofthe formula

Rla
R2e A
, \>_ sle VIII
a
R ay
R4a éSa

wherein R'2, R%, R% and R* are the same or different
and selected from the groups

(a) H,

{b) alkyl containing 1-6 carbon atoms, including
cycloalkyl,

(c) alkoxyalkyl containing 1-3 carbon atomsin the
alkoxy partand 1-6 carbon atoms in the alkyl part,

{d) aryloxyalkyl containing 1-6 carbon atomsinthe
alkyl part,

(e} arylalkyl containing 1-6 carbon atomsinthe
alkyl part,

(f) aryl,

(g} alkoxy containing 1-6 carbon atoms,

(h) alkoxyalkoxy containing 1-3 carbonatomsin
the outer partand 1-6 carbon atoms in the part
nearestthe aromaticring,
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(i) aryloxyalkoxy containing 1-6 carbonatomsin
the alkoxy part,

(j) arylalkoxy containing 1-6 carbon atomsinthe
alkoxy partand

(k) aryloxy,

R%2is

(a) H,

{b) alkoxycarbony! containing 1-4 carbon atomsin
the alkoxy part, '

{c) arylalkoxycarbonylcontaining 1-2 carbon
atoms inthe alkoxy part,

(d) dialkylaminocarbonyl containing 1-4 carbon
atoms in each alkyl group, or

(e} arylaminocarbonyi,

andZ"3is

(a) SH,

(b) ClorBr
and provided that not more than one of R'?, R%, R3

‘and R¥is H, are suitable intermediates for the

preparation of compounds of the formula  with RY,

R2,R3, R*and R® having the same meaning as R'?, R?,

R332 R4 and R%?, respectively, according to method b.
B) Newcompounds ofthe formula

R7a

| 2a IxX
N EHZ-Z

wherein R®® and R® are

(a) Hor

(b) alkyl containing 1-5 carbon atoms, and R”?is

(a) alkenyloxy containing 2-5 carbon atoms, or

(b) alkynyloxy containing 2-5 carbon atoms,

(c) oxacycloalkyl containing one oxygen atom and
3-7 carbon atoms '

(d) oxacycloalkoxy containing two oxygen atoms
and 4-7 carbon atoms

(e} oxacycloalkylalkyl containing one oxygen atom
and 4-7 carbon atoms

(f) oxacycloalkylalkoxy containing two oxygen

atoms and 4-6 carbon atoms,
or

(g) R®and R7?, or R’#and R® together with the
adjacent carbon atoms in the pyridine ring form aring
wsherein the part constituted by R® and R”2 or R® and
R*%is :

—CH=CH—CH=CH—

—O—(CHy)p—

—CHy—(CHypa—

—O—CH=CH—

wherein pais 2, 3or4andthe O atom alwaysis
attached to position R"2,.
and Z%is

{a) SH,

(b) halogen Cl, Br,lor

(c) OH
and provided that not more than one of R and R®is
H, are suitable intermediates for the preparation of
compounds of the formula | with R®, R” and R® having

100 the same meaning as R®%, R7and R®, respectively,

according to method b.

For clinical use the compounds of the invention are
formulated into pharmaceutical formulations for oral,
rectal, parenteral or other mode of administration.
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The pharmaceutical formulation contains acom-
pound of the invention in combination with a
pharmaceutically acceptable carrier. The carrier may
bein the form of a solid, semi-solid or liquid diluent,
5 oracapsule. These pharmaceutical preparations are
afurther object of the invention. Usually the amount
of active compounds is between 0.1-95% by weight of
the preparation, between 0.2-20% by weightin
preparations for parenteral use and between 1and 50
10 % by weightin preparations for oral administration.
In the preparation of pharmaceutical formulations
containing acompound of the presentinventionin
the form of dosage units for oral administration the
compound selected may be mixed with a solid,

15 powdered carrer, such as lactose, saccharose, sorbi-
tol, mannitol, starch, amylopectin, cellulose deriva-
tives, gelatin, or another suitable carrier, as well as
with lubricating agents such as magnesium stearate,
calcium stearate, sodium steryl fumarate and

20 polyethylene glycol waxes. The mixture is then
processed into granules or pressed into tablets. Since
the sulfoxides of the invention are susceptible to
degradation in acid to neutral media, granules and
tablets containing sulfoxides are preferably coated

25 with an enteric coating which protects the active
compound from acid degraduation as long as the
dosage form remains in the stomach. The enteric
coating is chosen among pharmaceutically accept-
able enteric-coating materials e.g. beeswax, shellac

30 oranionicfilm-forming polymers such as cellulose
acetate phthalate, hydroxypropylmethylcelluiose

phthalate, partly methyl esterified methacrylic acid
polymers and the like, if preferred in combination
with a suitable plasticizer. To this coating various

35 dyesmay be added in order to distinguish among
tablets or granules with different active compounds
orwith different amounts of the active compound
present. .

Soft gelatine capsules may be prepared with

40 capsules containing a mixture ofthe active com-
pound or compounds of the invention, vegetable oil,
fat, or other suitable vehicle for soft gelatine capsules.
Soft gelatine capsules may also be enteric coated as
described above. Hard gelatine capsules may contain

45 granules or enteric-coated granules of the active
compound. Hard gelatine capsules may also contain
the active compound in combination with a solid
powdered carrier such as lactose, saccharose, sorbi-
tol, mannitol, potato starch, corn starch, amylopectin,

50 cellulose derivatives or gelatine. The hard gelatine
capsules may be enteric coated as described above.

Dosage units for rectal administration may be
prepared in the form of suppositories which contain
the active substance mixed with a neutral fat base, or

55 they may be prepared in the form of a gelatine rectal
capsule which contains the active substanceina

mixture with a vegatable oil, paraffin oil or other
suitable vehicle for gelatine rectal capsules, or they
may be prepared in the form of a ready-made micro

60 enema, orthey may be preparedintheformofadry

micro enema formulation to be reconstitutedin a
suitable solvent just prior to administration.
Liquid preparations for oral administration may be
prepared inthe form of syrups or suspensions, e.g.
65 solutions or suspensions containing from 0.2 % to 20

% by weight of the active ingredient and the
remainder constisting of sugar or sugaralcohols and
a mixture of ethanol, water, glycerol, propylene
glycol and polyethylene glycol. If desired, such liquid

70 preparations may contain colouring agents, flavour-

" ing agents, saccharine and carboxymethyl cellulose
or other thickening agent. Liquid preparations for oral
administration may also be prepared inthe form ofa
dry powder to be reconstituted with a suitable solvent

75 priorto use.

Solutions for parenteral administration may be
prepared as a solution of a compournd of the
invention in a pharmaceutically acceptable solvent,
preferably in a concentration frorv 0.1 % to 10 % by

80 weight. These solutions may also contain stabilizing
agents and/or buffering agents and'may bemanufac-
tured in different unit dose ampoules or vials.
Solutions for parenteral administration may-also be
prepared as a dry preparation to be reconstituted

85 with a suitable solvent extenporaneously before use.

The typical daily dose of the active substance varies
within awide range and will depend on various
factors such as for example the individual require-
ment of each patient, the route of administration and

90 thedisease. In general, oral and parenteral dosages
will be in the range of 5 to 500 mg per day of active
substance.

Theinvention is illustrated by the following exam-
ples.

95 Example1. Method a.Preparation of4,6-dimethyl -
5-methoxy -2 -[[(3,4 - dimethyl - 2 - pyridinyl) methyl]
sulfinyl] - 1H- benzimidazole.

m-Chloroperbenzoic acid, 91% (0.53 g. 0.0028 mol)
dissolved in CH?CI? (25 ml) and cooled to —10°C was

100 added under stirring to 4,6 - dimethyl - 5 - methoxy - 2
- [[(3,4 - dimethy! - 2 - pyridinyl) methyl] thio]l - 1H-
benzimidazole (0.91 g, 0.0028 mol) dissolved in
CH_Cl, (50 ml) maintaining the temperature at —5°C.
Stirring was continued at —5°C for 5min and then

105 NaOH (0.34 g, 0.0085 mol) dissolved in water (25 mi)
was added under vigorous stirring. The two phases
were separated and the aqueous phase was washed
with CH,Cl, (10 ml). More CH,Cl, (50 ml) was added to
the aqueous phase, the pH was adjusted to0 9.5 by

110 adding 2M HCl and after stirring the phases were
separated. The organic phase was dried (Na;SO,),
filtered and the solvent was evaporated off giving an
oil which was crystallized from CH:CN (15 mi}
yielding the desired product (0.3 g, 32%), m.p. 161°C.

115 Example2. Method a. Preparation of 4,6 -dimethyl -
5-heptyloxy-2-[[{4-methoxy-3,5-dimethyl -2-
pyridinyl) methyl] sulfinyl] - 1H- benzimidazole.

m-Chloroperbenzoic acid, 91% (1.13 g, 0.0059 mol)
dissolved in CH,Cl, {25 ml)and cooled to —10°C was

120 added under stirring to 4,6 - dimethyi - 5 - heptyloxy -
2-[[{4 - methoxy - 3,5 - dimethyl - 2 - pyridinyl)
methyl] thio] - 1H- benzimidazole (2.7 g, 0.0059 mol)
dissolved in CH,Cl, {50 ml) maintaining the tempera-
ture at —5°C. Stirring was cantinued at —5°C for 10

125 min. The two phases were separated and then NaOH
(0.26 g, 0.0066 mol) dissolved in water (50 ml) was
added under vigorous stirring. The two phases were
separated. The organic phase was dried (Na,S0j),
filtered and the solvent evaporated off giving a

130 residual oil, which according to NMR included 30% of
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unreacted starting material. The oil was chromatog-

raphed on a silica column using CH;OH—CH,Cl,5:95

as eluant and then the product was recrystallized

from CH,CN giving the desired productin crystalline
5 form (0.85g, 32%), m.p. 116°C.

Which one ofthese two procedures thathave been
used for the preparation of the different sulfoxides
have been indicated in Table 2 below. For most of the
compounds synithesized according to example 2 the

10 chromatographic separation was not performed.

Example 3. Method b. Preparation of 4,6 - dimethyl -
5-methoxy - 2 - [[(3,4- dimethyl - 2 - pyridinyl) methyl]
thio] - 1H- benzimidazole.

To 4,6 - dimethyl -5-methoxy -2 - mercapto- 1H-

15 benzimidazole (1.04'g,0.0050 mol) in methanol (50
ml) were added (in thefollowing order) NaOH (0.2 g,
;.0050 mol) dissolvedimwater (2 ml) and 3,4- :
dimethyl - 2 - chloromethylpyridine hydrochloride
{0.96 g, 0.0050 mol). The mixture was heated until

20 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 mixture was poured on
ice-water (200 ml). Filtration and recrystallization
from CH5CN gave the desired product(1.1 g, 67%).

25 NMR dataforthe final product is given below.

Example 4and 5. Method d. Preparation of NT-
benzoyl -5 - methoxy -2 - [[(4- methoxy-3,56-
dimethyl - 2 - pyridinyl) methyl] - thiol - 1H-
benzimidazole and N" - benzoyl - 6 - methoxy - 2 - [[(4 -

30 methoxy -3,5-dimethyl -2 - pyridinyl) methyl] thio] -

1H-benzimidazole
5-Methoxy -2 - [[(4- methoxy - 3,5 - dimethyl -2 -

pyridinyl) methyl] - thio} - 1H- benzimidazole (3.0 g,

0.009 mol) was dissolved in CH;CN {30 m!) and

triethylamine (1.9 ml) was added. Benzoyl 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 evaporated off and ether
was added to the residue underice-cooling. The
crystalline residue, thus obtained was stirred with
water, filtered off and dried giving a white crystalline
product mixture (1.9 g, 48%) of the desired two
productsin a 75:25 molar ratio.(according to HPLC-
analysis and NMR). NMR dataforthe final productsis

45 given below.
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Example 6. Method d. Preparation of N - methoxy-
carbonyl - 5,6 - methylenedioxy - 2 - [[(4 - methoxy -
3,6 -dimethyl - 2 - pyridinyl) - methyl] sulfinyl] - 1H-
benzimidazole.

Chloro methylformate (0.24 g, 0.0026 mol) dis-
solved in CH,Cl5 {6 ml) was added dropwiseto a
stirred solution of 5,6 - methylenedioxy -2 - [[(4 -
methoxy - 3,5 - dimethyl - 2 - pyridinyl) - methyl}
sulfinyl] - 1H - benzimidazole (0.80 g, 0.0022 mol) and
triethylamine in CH,Cl (10 ml). The mixture was then
stirred at room temperature for 19 h. The CH,Cl,-
solution was washed with water, dried (MgS0Q,) and
the solvent was evaporated giving the desired
productas an oil (0.06 g, 6%). NMR data for the final
productis given below.

Example 7. Method d. Preparation of N1- (N’ -
phenylcarbamoyl) - 5,6 - methylenedioxy - 2- [[(4-
methoxy - 3,5 - dimethyl - 2 - pyridinyl) - methyl]
sulfinyl] - 1H- benzimidazole.

Phenylisocyanate (0.20 g, 0.00167 mol) dissolved in
CH,CI, (6 ml) was added dropwise under stirringto a
solution of 5,6 - methylenedioxy - 2 - [[(4 - methoxy -
3,56 -dimethyl - 2 - pyridinyl) - methyl] sulfinyl] - 1H-
benzimidazole (0.50 g, 0.00139 mol) and triethyla-
mine (0.28 g, 0.00278 mol) in CH,CL, (15 mli). The
mixture was then stirred at room temperature for 50
hours. The CH,Cl»-solution was washed with water,
dried {(MgS0,) and the solvent was evaporated giving
the desired productas an oil {0.03 g, 5%). NMR data

for thefinal products is given below.

Example 8. Method e. Preparation of 4,6-dimethyl -5 -
methoxy - 2-[[{(4 - methoxy - 3,5 -dimethyl-2-
pyridinyl)methyl]sulfinyl] - 1H-benzimidazole.

N' - Propionyl!-4,6 - dimethyl -5 - methoxy -2 - [[(4-
methoxy - 3,5 - dimethyl - 2 - pyridinyl)methyl]sul-
finyl] - 1H- benzimidazole (1.0 g, 0.0023 mol) was
heated in 1M NaOH (15 ml) for 1 hunder stirring and
N,-atmosphere, pH was adjusted to 9.5 by addition of
2M HCI. Extraction with CH,Cl,, separation of the
phases, drying the organic phase, evaporation of the
solventand recrystallization from CH3CN gave the
desired product (0.30 g, 35%), m.p. 137°C.

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

|
R5 R4

ex x RO R &P I N 4 8 Method Yield M.p.(°C)

(Ex. No.) % other data
9 S H CHy Chy CHy CHy H CHy  OCH,CH=CH, CHy b (Ex 3) 82 164-165
10 sp H  CHy  CHy CHy CHy H CHy  OCH,CH=CH, CHy a (Ex 2) 73 146-148
M & K CHy CHy CHy CHy H CHy  OCHg CHy b (Ex 3) 79 207
12 .50 b CHy CHy CHy CHy H CHy  OCH, CHy a (Ex 2), 32 193
Ws H  CHy CHy Cig # H CHy  OCH,CH=CH, CHy b (Ex 3) 97 165
4 S0 H  CHy CHy Ciy K H CHy  OCH,CH=CH, CHy  a (Ex 2) 59 147
1B s o CHy o CHy Ciy HoH CHy OCHy CHy b (Ex 3) 79 159
V6 s¢ b CHy  Chy CHy H H CHy  OCHy CHy a (Ex 1) 83 188
7.8 H Gy CHy H o CHy CHy  OCH,CH=CH, CHy b (Ex 3) 77 NMR

cont.



24

GB2134523 A 24

o
—
o

x
-

N

Ex X R R R R R R Method vield M.p.(°C)
{Ex. Ne.) 2 other data
B S0 H CHy CHy H o cHy o CHy  OCH,CH=CH, CHy  a (Ex 1) 58 129
Vs B oy Oy H o CHy H iy OcH, CHy b {Ex 3) 79 163
2 S0 H CHy Oy H o CHy CHy  OCH, CHy a(Ex 1) 52 151
21s H oy Oy H H H CHy  OCH,CH=CH, CHy b {Ex 3) 37 169
22 50 H Gy CHy H H H CHy  OCH,CH=CH, CHy 2 {Ex1) 58 149
23s H H CHy Ciy H W CHy  OCH,CH<CH, CH; b (Ex 3) 93 181
23 SO H H thy ey H o CH  OCH,CH=CH, CHy a (Ex 1) 71 157
%S H CHy & H o CHy H CHy  OCH,CH=CH, iy b (Ex3) 52 MR
% S0 H CHy @ H o CHy CH;  OCH,CH=CH, CHy  a(&x 1) 10 155
27s A wy = H H H CHy  OCH,CH=CH, CHy b (Ex 3) 90 NMR
28 S0 H oy H H H H CHy  OCH,CH=CH, CHy 2 (Ex1). (3] 42
29 S H H Oy H H H CHy  OCH,CH=CH, CH; b {Ex3) 74 NMR
3 SO H H CH, H H H CHy  OCH,CH=CH, Gy 2 {Ex1) 55 134
31 s H H 0CH, H H H CHy  OCH,CHCH, ey b (Ex3) 51 105-107
32 SO H H OCH H H H TH  OCH,CH=CH, CHy a2 (Ex1) 62 m
33 S H H 0CH H H H CHy  OCH,CCH CH; b (Ex 3) 66 154
cont.
&x x RP R R g2 /& & #®  HMethod vield M.p.{%)
(Ex. No.) % other data
3 s0n H ocH, H H H cns' 0CH,C=CH uy a(Ex1) 7 145
3 sod H OCHy H H H H 0CH, CH: a(&x1) 3 147
3 S H H 0CH, H B H H ~(CHy)y~ b (Ex 3) 61 NMR
37 S0 H H OCH, H H H H -{CH,),- a {Ex 2) k! NMR
38s 0 H & Oj ‘HOH A tH;  OCH, CHy b (Ex3) 22 148
~p .
s d4 iy H Ciy H W CHy  OCH,CH=CH, €H; b (Ex3) 76 134-136
4 soH oy Ciy H H CHy  OCH,CH=CH, €, a(&xD) 35 m
2 s H H OCH,EN H H H CHy  OCH, Ciy b (Ex 33 29 66
43 s0 H H OCH,CN H H H CHy  OCH, CH; a (E&x 1) 39 9
4 s H§ H -O H H H CHy  OCH, CHy b (Ex 3) 75 MR
45 S0 H H -O H o OH H CHy  OCH, CHy  a (Ex2) 60 155

cont.
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15

Ex X R° R R R* R* R R R R Method Yield M.p.(°C)
{Ex. No.) % other data

47 SO H H COOCH,CH,OCH;  CHy H  H CHy  OCH, Chy @ '

48 s H H €0OCH CHy H H CHy  OCH, ty ¢

49 s0 H n coocuz© CHy H H CHy  OCH, CHy a

50 S H H CH,0H CHy H H CHy  OCHy CHy b (Ex 3) 86 192

51 S0 H = CH,0H CHy H H CHy  OCH, CHy  a (Ex 1) 10 169
52 s B H i cuzoco—@ Chy H H CHy  OCHy CHy ¢

53 so0 # H cuzoco@ CHy B H CHy  OCH, CHy a

54 s H hH CO0CHy CHy H H CHy  OCH,CH=CH, CHy b (Ex 3) 75 168
55 S0 H H C00CH, Chy H CHy  OCH,CH=CH, CHy 2 (Ex 1) 52 139
5 s H CHy OCHg Chy H H CHy  OCHy CHy b (Ex 3) 70 NMR

8 S0 H CHy  OCHy CHy H Cy  OCHy CHy {ngi 8 5 13

3 S H CHy OCH, Chy H R CHy  CHy H b (Ex 3) 67 NMR
150 1 CHy  OCH CHy H H CHy  CH, H a (Ex 1) 32 161
57 S H  CHy  OCH,CH,OCH, CHy H H CHy  OCH, CHy b (Ex 3) 90 NMR
58 SO H  CHy  OCH,CH,0CH, Cy H H CHy  OCHg CHy  a (Ex 1) 68 144

cont.
ex x RO gl R? CE A E Y R Method Vield M.p.(°C)
{Ex. No.) % other data

59 S H CHy  OCH,CH,0CH; CHy H H H . CHy CHy b (Ex 3) 95 NMR
60 SO H CHy  OCHCH,OCHs Ci; B H H CH, Gy a (Ex 1) 58 131
61 5 H CHy  COCH, CHy H K CHy  OCH, CHy b (Ex 3) 90 192-4
62 s0 H CHy  COCHq CHy H H CHy  OCH, CHy a (Ex 2) 25 164-5
63 S H CHy;  LOCH, Ciy B CHy H. CHy b (Ex 3) 99 184-6
64 SO H CHy  COCH, Ciy H R “CHy H CHy a(tx2) 9N 148-50
65 S H CHy COCHg CHy H H CHy  OCHg CHy b (Ex 3) 68 ., 149
66 SO H CHy  COC,H, CHy H H CHy  OCHg CHy  a (Ex 2) 48 NMR
67 S H CHy Gl CHy H H CHy  OCHy CHy b (Ex 3) 91 182
68 SO H CHy- Cyflg CHy H H CHy  OCH, CHy a (Ex 2) 67 175-7
69 S H CHy Cpg CHy H H CHy  OCH, H b (Ex 3) 95 NMR

70 SO K CHy  Colg CHy H H CHy  OCHy H a (Ex 2) 73 142-3
Tis H Gl N CHg H H CHy  OCH, CHy b (Ex 3) 82 150

72 50 H o CoHy  CH CHs B H CHy  OCH, CHy a (Ex 2) 81 180
73S H CHy OCHg CHy CHy H CHy  OCH, CHy b (Ex 3) 82 143

74 S0 H  CHy  OCHy CHy CHy H CHy  OCHg CHy 2 (Ex2) 43 163

cont.
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ex x /Sl g? B R 8 O R Method Yield M.p.(°C)
(Ex. No.) % other data
75 H ¢ C ¢t H H CHy  OCH, CHy b (Ex 3) 90 208
76 S0 H ¢ Cl H H CHy  OCH, Gy a
77 SO H H CHy CHy H H H OCH, g 2 (Ex 1) 43 156
CH3
78S H H co; ) H W H CHy  OCH; CHy b (Ex 3) 90 HMR
CH3
79 S0 H K col ) H H H CHy  OCH, i, a (Ex 1) 61 NMR
80 S H H ~0CH,0- H H CHy  OCH, CHy b (Ex 3) 91 168
81 SO H H ~0CH0- H H CHy  OCH, CHy a(Ex1) 67 165
8 S H -~CH=CH-CH=CH~ H H H CHy  OCH, CHy b (Ex 3) 73 NMR
83 SO H  ~CH=CH-CH=CH- H K H CHy  OCH, ty a (Ex 1) 60 184
88 S H H -CH=CH-CH=CH- oK CHy  OCH, CHy b (Ex 3) 78 191
85 S0 K H -CH=CH-CH=CH- HoOH CHy  OCH, ¢y a(Ex 1) 3 175
86 S K -CH,CH,CH,CH,- HOH W CHy  OCH, CHy b (Ex 3) 58 NMR
87 SO B -CHyCH,CH,CH,- H H H CHy  OCH, Gy a (Ex 1) 27 175
88 S H H -0CH,0- H o CO,CH, CHy OCH, oy, d
cont.
g ox RO R R Bt R B/ R Method Yield M.p.(°C)
(Ex. No.) % other data
6 S0 H H -0CH,0- H  COCHy CHy  OCHg CHy  d (Ex 6) 6 NMR
70 H H ~0CH,0- H conu-@ CHy  OCHy CHy d (Ex 7) 5 NMR
0 s H K ocuzcnzmzo© H OHH CHy  OCH, CHy b (Ex 3) % MR
9 S0 H ocuzcuzcuzo H W H CHy  OCH, Cy a (Ex2) 78 61
92 S H  CHy  O(CHy),CHy CHy H  H CHy  OCH, GHy b (Ex 3) 64 NMR
2 S0 H  CHy  O(CHp)gCHg Gy H K CHy  OCH, Gy a (Ex 2) 32 116
93 S H CHs H H H CHy  OCH,CH=CH, CHy b (Ex 3) 45 NMR
94 S0 H H CHs H H H CHy  OCH,CH=CH, Gy a (Ex1) @ 124-6
9% s H H 0CH, H W H CHy  OCH,CH,CH(CHy),  CHy b (Ex 3) g5 NMR
9 SO H H 0CH, H W H CHy  OCH)CH.CH(CHg),  CHy @ (Ex 1) 3 m
T ]
97 s H ~CH=CH-CH=C~CH,CH,~ HoH CHy  OCH, CHy b (Ex 3) 96 190
I
98 S0 H ~CH=CH-CH=C~CH,CH,~ H H ' CHy  OCHg CHy a (Ex 2) 93 109
4s H H OCH H H C0 @ CH, OCH CHy d (Ex 4)
3 3 3 3 a8 SR
55 H H H Octig H €O @ CHy  OCH, CHy  d (Ex 5)

cont.
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Table 2 cont.

. x RO ROR P G O 4 R Method Yield M.p.(°C)

(Ex. No.) % other data
9SS H H CH(CH3), H H H CHy  OCH,CH=CH, CHy b (Ex 3) 99 70
101 H H C{CH3)4 H H H CHy  OCH,CH=CH, CHy b (Ex 3) 52 88-89
102 SO H H C(CH3)3 H H H CH3 OCHZCH=CH2 CHy a {(Ex 2) 12 NMR
03s H H CH,CH,0CH, H H H CHy  OCH, CHy b (Ex 3) 84 NMR
10650 H H  CHCHOH; H H H CHy  OCHy CHy  a (Ex 1) B 8
105 H H _Q_ H H Chy  OCH, CHy b (Ex 3) 58 216
106S0 H H Q H H CHy  OCH, CHy  a(Ex2) 32 158
..0 0-
107 SO H H OCH. H H C0,CH, CH OCH. CH |
3 273 73 3 3 (Ex 4 and 5) 16 NMR
10880 H H H OCHy H | COLCHy CH3 OCHg CHy
109S H H SCHy H O OH o CHy  OCHy CHy b (Ex 3) 83 147-148
1M0S H H CH{CH,) H H H oy OCH; . Chy b (Ex 3) 86 L
M SO H H CH{CH), H O OH H CHy ocqu CHy  a (Ex 2) 89 T4 nmR
cont.
Table 2 cont.
Ex X ROR R RS RE R R® R RS Method Yield  M.p.{*C)
(Ex. No.) % other data
B 1
M2S H H  CH,CH,COCH, H H H CHy  OCH,CH<CH, CHy b (Ex 3) 40 H NMR
13S0 H H  CH,CH,COCH, H O H CHy  OCH,CH<CH, CHy  a (Ex 2) 28 123-4
=0

nmes woH g H H H CHy  OCH, CHy b (Ex 3) 21 162
NsS W H o OCH, H H H -CH=CH-CH=CH- H b (Ex 3) 67 105
1650 H H OCHy H H H ~CH=CH-CH=CH- H a (Ex 1) 66 100
N7s H H o—@ H H H CHy  OCHy CHy b (Ex 3) 98 122
1M8S0 H H 0—@ H H H CHy  OCH, CHy a (Bx2) 80 118
119S H H ocuzcuz@ H H H CHy  OCHy CHy b (Ex 3) 80 Ty niR
12050 H H ocuzcuz-@ H H H CHy  OCHg CHy a (Ex 2) 55 145 d
121 H W co—@ H H H CHy  OCH, CHy b (Ex 3) 82 TH R
12250 H H co—@ K H H CHy  OCHg CHy a{Ex2) 24 TH R
1235 H H —@ H H H CHy  OCHy CHy b (Ex 3) 88 158

cont.
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Table 2 cont.

ex x g%l gl g2 rY R0 P ®®  Method Yield  M.p. (“0)
Ex. No.}) % other data
12450 M H —@ H H H tHy  OCH, ty  a(Ex2) 52 104
1255 H H  SOCHy H H CHy  OCHy CHy b (Ex 3) 57 Ty MR
12650 H M SOCH, H H W CHy  OCHy thy  a(Ex 1) a7 T MR
12750 H K KO, H H N CHy  OCH, CHy  a(Ex 1) 14 4 nmR
12865 H H  Br H H CHy  OCH,CH=CH, Gy b (Ex3) 64 171
129S0 H H  Br H W H CHy  OCH,CH=CH, CHy a(Ex2) 58 143
130S M K OCH, H O H W -CH=CH-0- H b (Ex 3} 77 MR
1310 H K OCH H # H -CH=CH-0- H a (Ex 2) 19 R
13250 HOH Oy CHy H goucn3)3 CHy OCH, CHy  d (Ex 6) 22 168
]':
13850 B H O CHy thy H EN(cu3)2 CHy OCHy CHy  d (Ex 6) 21 # R
1355 W OH o CHy CHy B H Chy ocuz—Q CHy
13650 H O H Oy CHy N H cHy ocnz——Q chy
137 8 H H -CHZCHZCHZ. H H l.'Il3 (]CN3 CH3 b (Ex 3) 74 160
13850 H H “CH,CH,CHy- 1 H CHy  OCHy ty  a (Bx 1) 40 171
cont.
Table 2 cont.
x x R R [ L RS # R Method vield  M.p. (“C)
(Ex. No.) Z other data
139S H  ~CH=CH-CH=N- H W W CHy  OCH, CHy b (Ex 3) 8 NMR
140 SO K -CH=CH-CH=N- H H H CHy  OCHy CHy al(Ex 1) 26 60
s H H -0CH0- H H CHy  CHy CHy; b (Ex 3) 83 193-95
4250 K W 0HO K H CHy  CHy Ty alEx 2) 7 173
1 .
14350 H H  COCHy Ciy B H Ho 0CHy CHy  a (Ex 2 4 154
1
W8S B CHy CHy Chy H H CHy  CHy H b (Ex 3) 39 ]H NMR
14550 H CHy CHy CHy H M CHy  CH, H a (Ex 2) 65 H NMR
146S H CHy CHy CHy H H oo CHy CHy b (Ex 3) 78 143
14750 W CHg CHg CHy W H Ho o tHy a(Ex2) 64 180
MBS H Ciy CHy iy B M cHy M Chy b (Ex 3) 70 239-42
14950 H  CHy CHy Chy K H cHy H CHy  a (Ex 2) 14 n
150S H CHy CHy HoocHy H CHy  CHy H b (Ex 3) 56 flo
15150 W CHy CH, HoCHy H CHy  CHg H a (Ex 2) 66 H NMR
1825 H  CHy CN CHy K H CHy  OC,Hg CHy b {Ex 3) 9 151
15350 H CHy CN CHy H CHy  OC,Hg ey 1 (Ex 2) 29 150
LYEN 1
154S H H —O / H OH H HoCHy Cofly b (Ex 3) 48 H NMR

cont.

Y
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Table 2 cont.

x x RSR R g2 rY RS g6 R R®  Mehtod Yield  M.p. ("T)
(Ex. No.) A other data
156 S0 H H —<_—_> 7. H H H H CHy " CHg a (Ex 2) 44 105
1
156S H H —O H H H CHy  OCH,CH,OCH CHy b (Ex 3) 94 H NMR
157S0 H H —O H H H CHy  OCH,CH,OCH CHy 2 (Ex 2) 18 181
58S H H CFy H H H CHy acuz—<—0_> - eHy 7 b (Ex 3) 67 100
15950 H H CFy H H H CHy DCHZO CHy a (Ex2) 57 125
0
1
15 H NMR
160S H H  CHyCH,C00C,H, H H H CHy  OCHy CHy b (Ex 3) NM
0
i .
16150 H H  OCH, H H  C-OC(CHz)y CHy OCHy CHy  d {Ex 6) 50 155
163S0 H H  OCH, H H H ~CH,CH,0- H
W6S H W OCH H OH H ~CH,CH CH,0- H b(Ex3) 71 11 »r
1650 H H  OCHy H H H H ~UCH,CH,~
166.50 H H  OCHy H H H H ~0CH,CH,CHy=

Identifying data for compounds of the invention

NMR-data of the compounds in Table 2 (90 MHz)

Example
No. NMR-data: §(CDCly) ppm

17 2.3(s,3H), 2.35(d,6H), 2.5(s,3H), 2.55(s,3H),
4.4(s,2H), 4.25-4.4(d,2H), 5.2-5.6(m,2H),
5.9-6.4{m,1H), 6.9(s,1H), B.35(s,1H).

25

27 2.2(s,3H), 2.3(s,3H), 2.6(s,3H), 4.35-4.45(d,24),
4.45(s,2H), 5.2-5.6(m,2H), 5.85-6.35(m,1H),
6.5-7.55(m,3H), B8.3(s.1H).

28 2.2(s,3H), 2.25(s,3H), 2.4(s,3H), 4.2-4.35(c,2H),
4.4(s,2H}, 5.5-5.6(m,2H), 5.85-6.3(m,1H),
6.9-7.1(d,1H), 7.3-7.55(t,2H}, B8.3(s,1H).

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), 8.3(s,1H).

37 1.7(m,4H), 2.3-2.7(m,4H), 3.85(s,3H), 4.6(d,2H),
§.6(s,1H), 7.05(s,2H), 7.6(m,1H), 8.3(s,1H).

44 1.2-2.0(m,10K), 2.25(s,3H), 2.3(s,3H), 2.6(m,1H),
3.75(s,3H), 4.45(s,2H), 7.1(g,1H), 7.5(m,2H),
8.35(s,1H).

56
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NMR-data of the compounds in Table 2. {cont.)

Example
No.

NMR-data: §(CDC1;) ppm

57

59

66

69

78

78

82

2.3(s,8H), 2.35(s,3H), 2.5(s,3H), 3.75(s,3H),
4.4(s,2H}, 7.05-7.2{(d,1H), 7.25(s,1H),
8.3-8.45(d, 1H).

2.2(s,3H), 2.25(s,3H), 2.3(s,3H}, 2.5(s,3H],
3.45(s,3H), 3.75(s,3H), 3.85(m,4H), 4.3(s,2H),
7.2{br.s., 1H), 8.3(s,1H).

2.3(s,6H), 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., 1H).

1.20t,3H), 2.15(s,3H), 2.2(s,3H), 2.3(s,3H),
2.4(s,3H), 2.8(q,2H), 3.65(s,3H), 4.8(s,2H),
7.3(s,1H), 8.25(s,1H).

1.1{%,3H), 2.2(s,3H), 2.4(s,3H), 2.55(s,3H9,
2.75(q,2H)}, 3.85(s,3H), 4.35(s,2H), 6.75(d,1H),
7.25(s,1H), B8.4(d,1H).

1.2(d,3H), 1.6(m,6H), 2.25(s,3H), 2.3(s,3H),
3.0(m,1H), 3.75(s,3H), 4.15(m,1H), 4.45(s,2H),
4.55(m,1H), 7.3{(q,1H), 7.6(m,2H), B8.3(s,1H).

1.25(d,3H), 1.65{m,6H), 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),
8.3(s,1H).

2.2(s,3H), 2.3(s,3H), 3.7(s,3H), 4.75(s,2H),
7.3-8.5(m, 8H).
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NMR-cata of the compounds in Table 2. (cont.)

Sxamcle

Nn
NC .

NMR-date: J}CDCla) ppm

[¢3]
(1]

90

92

93

95

1.85(m,4H), 2.2(s,3H), 2.25(s,3H), 2.7-3.1(m,4H),
3.75(s,3H), 4.35(s,2H), 6.9(d;1H), 7.3(d,1H),
8.25(s,1H).

2.2(s,3H), 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).

2.15(s,3H), 2.2(s,3H), 3.7(s,3H), 4.7(s,2H),
§.05(s,2H), 7.0-7.6(m,7H), 8.15(s,1H), B.3(s,1H].

2.25(s,3H), 2.1-2.4(m,2H), 2.3(s,3H), 3.75(s,3H),
4.2(t,4Hd), 4.4(s,2H), 6.75-7.2(m,5H), 7.2-7.6(m,3H),
.35(s, 1H).

™

0.7-2.05(m,13H), 2.25(s,3H), 2.3(s,3H), 2.35(s,3H),
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).

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), 5.85-6.3(m,1H)
7.0-7.65(m,2H), 7.5(s,1H), 8.35(s,1H).

0.9(s,3H), 1.0(s,3H), 1.5-1.95(m,2H), 2.15-2.45(m,1H)
2.25(s,3H), 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,1H]).

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), B8.35(s,1H].
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NMR-data of the compounds in Table 2. {cont.)

Example
No.

NvR-data: L(CDCT5) ppm

103

107+108

102

139

110

m

119

125

2.3(s,3H), 2.35(s,3H), 3.0(t,2H), 3.35(s,3H),
3.65(t,2H), 3.8(s,3H), 4.4(s,2H), 6.8-7.6(m,4H),
8.25(s,1H).

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).

1.32(s,9H}, 2.08(s,3H), 2.15(s,3H), 4.09(d,2H),
4.74(s,2H), 5.10-5.45(m,2H), 5.73-6.25(m,1H),
7.28-7.73(m,3H), 8.27(s,1H).

2.22(s,3H), 2.29(s,3H), 3.75(s,3H), 4.40(s,2H),
7.38-7.58(m,1H), 7.87-8.02(m,2H), 8.29-8.47(m,1H),
8.70-9.00(m, 2H).

1.25(d,6H), 1.6-2.15(m,4H), 2.25(s,3H), 2.3(s,3H),
3.0(m,1H), 3.7-4.05(m,4H), 4.25(m,TH), 4.5(s,2H),
7.15(q, 14}, 7.5(s,1H), 7.55(d,1H), 8.3(s,1H).

1.3(d,6H), 1.55-2.15(m,4H), 2.2(s,3H), 2.25(s,3H),
3.05(m,1H), 3.65(d,2H), 3.9(m,2H), 4.2(m,1H), 4.8
(s,2H), 7.3(d,1H), 7.4-7.8(m,2H), 8.3(s,1H).

2.3(s,3H), 2.35(s,3H), 3.15(t,2H), 3.7(s,3H),
4.25(t,2H), 4.4(s,2H), 6.9(q,1H), 7.15(d,1H), 7.3-
7.6{m,6H), 8.35(s,1H).

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).
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NMR-data of the compounds in Table 2. (cont.)

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

' (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,TH).

112 2.7(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).

122 2.2(s,6H), 3.7(s,3H), 4.8(d,2H), 7.5-8.05(m,7H),
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),
2.47(s,3H), 4.8(s,2H), 7.1(d,1H)}, 7.3(s,1H),
8.37(d,1H).

151 2.2(s,3H), 2.23(s,3H), 2.35(s,3H}, 2.4(s,3H),
2.47(s,3H), 4.8{d,2H), 7.0(s,1H), 7.](&,1H), 8.37
(d,1H).

130 3.85(s,31), 4.65(s,2H), 6.8-7.8(m,7H), 8.55(d,1H)

NMR-data of the compounds in Table 2. {cont.)

Example

No. NMR-data: & (€DC13) ppm

131 3.85(s,3H), 4.95(d,2H), 6.65-7.60(m,7H), 8.45(d,1H).

160 1.75(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).

154 1.1-2.1(m,13H),2.3(s,3H),2.5-2.8(m, 3H),
4.4(s,2H), 7.1-7.65(m,4H), 8.5(s,1H)

156 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),
7.05-7.65(m, 3H), 8.35(s,1H)

164 2.13(m,2H),2.88(t,2H),3.82(s,3H),4.26(t,2H),

(270 MHZ) |

4 .69(s,2H) ,6.7-6.85(m, 2H) ,7 .04(d, 1K),
7.39(d,lH),8-l(d,lH).
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Preparation ofintermediates
Example 11. Method A. Preparation of 4,5,7 -
trimethyl -2 - mercapto - 1H - benzimidazole.
2-Nitro -3,4,6 - trimethylaniline (10.2 g, 0.057 mol)
5 was dissolved in 95% ethanol (300 ml) and hydrogen-
ated in the presence of Pd/C-catalyst until the
theoretical amount of hydrogen had been consumed
(1 hour). The whole mixture was transferred to
another flask and potassium ethylxanthate (12.8 g,
10 0.080 mol} dissolved in water (12.5 ml) was added.
The mixture was refluxed overnight, 2M NaOH (20
mi) was added and the volatiles were evaporated off.
The residue was dissolved in methanol (300 ml) and
the catalyst was filtered off. Part of the solvent (200

15 ml)was evaporated off. Water (100 ml) was added -
and the mixture was acidified with acetic acid (10 ml)
dissolved in water (20 ml). The crystalline precipitate
was filtered off, washed with water and dried under
reduced pressure, giving the desired product (7.2 g,

20 66%), NMR: 3(COCl3) 2.0(s,3H), 2.05(s,3H), 2.1(s,3H),
3.3(br.s,1H), 6.5(s,1H).

Example 12. Method B. Preparation of 4,6,7 -
trimethyl -5-methoxy-2- mercapto-1H-
benzimidazole.

25  Asolution of 4- methoxy -3,5,6 - trimethyi-1,2 -
phenylenediamine (1.8 g, 0.010 mol) and triethyla-
mine (2.1 g), 0.021 mol}in CHCI3 (15 ml) was added
dropwise to a stirred solution of thiophosgene (0.60
g, 0.0052 mol) in CHCI3 (5 ml). The mixture was then

30 stirred atroomtemperature 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
desired product (0.96 g, 43%), NMR: 5(COCl3)

35 2.5(s,3H), 2.65(s,6H), 3.65(s,3H), 12.0({br.s.,1H).

Example 13. Method C. Preparation of 4-allyloxy - 3,5 -
dimethyl - 2 - pyridinyl - methanol.

4- Allyloxy - 2,3,5 - trimethyl - pyridine N-oxide (4.0
g, 0.021 mol) was added dropwise under stirring to

40 aceticanhydride (8.0 ml, 0.062 mol) preheated to

80°C, giving afinal temperature of 120°C. The mixture
was then heated at 80°C for 1 hour. Methanol (15.0 mi)
was added and the mixture was kept at 80°C for 15
min. The volatiles were evaporated under reduced

45 pressure. 10% HCI (20ml) was added and the mixture

was heated at 90°C for 1 hour and then cooled fo room
temperature. Excess 2M NaOH was added and the
mixture was extracted with CH,Cl,. The organic
phase was separated out and dried. Volatiles were

50 evaporated off giving the desired productas an oil

(3.09,75%), NMR: 8(COCls) 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 14. Method D. Preparation of 4 - allyloxy - 3,5

55 -dimethyl-2 - pyridinyl - methyl chloride hydroch-

6

6!

loride.

Thionyl chloride (4.0 mi) dissolved in CH,Cl, (12 ml)
was added dropwise to a stirred solution of 4 -
allyloxy - 3,56 - dimethyl - 2 - pyridinylmethanol (8.0 g,

0 0.041 mol)in CH,Cl; (50 ml), maintaining the temper-
ature below 6°C. Then the mixture was stirred at room
temperature for 45 min (final temperature 15°C).
Isopropanol (2 ml) was added and the solution was
heated shortly at 35°C. The solvent was evaporated

5 offandthe crystalline residue was recrystallized from
ethanol/ether giving the desired product (3.0 g, 29%),
m.p. 115°C.

Table 3a. Intermediates. Summary of working examples.

R'Ia
RZa N
\> 712
g3 N
R4a RS2
No. 7' gl2 g2 2 R% R% Method®) vield Mp (%)
(Ex. No.) (%) other data
15 SH CHy OHy CHy CHyH  A(EXTI) 19 MR
16 SH CHy CH, CHy H K A(ExI1) 66 KM
1 SH Gy CH Ho CH3H  A(ExTI) 66 MR
17 SH H O B H OH  AEXIT) 71 MR
18 SH CHy OCHg CHy H H  A(Ex11) 78 NR
19 SH  CHy  OCHCHOCH, CH; H H AEXIT) 85 MR
10 SH  CHy Gy iy H W A(ExII) 89 MR
11 SH Hg},_ocuzcuzcuzm@u HOH AExI1) 14 167
M2 SH CHy  O(CHy)sCH, i, H W AEXIN) 73 NR
12 SH CHy  OCH, CHy CHyH  B(Ex12) 43 MR
|
13 SH ~CH=CH-CH=CH-CH,CH,~ H H  AExT1) 23 NR

X)Method A: The 1,2~phenylenediamine is reacted with CZHSOCSZK
Method B: The 1,2-phenylenediamine is reacted with CSC‘I2
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Table 3b. Intermediates. Summary of working examples.

R7a
R8a Rﬁa
]
NG 2a
N HZ'Z

No. 72 g8 R7? R82 salt/Base Method ®) Yield Mp (°C)
(Ex. No.) (%) other data

I3 OH CHy OCHjCH=CH, CHy Base  C(Ex I3) 75 MR

14 C1 CHy OCHiCH=CH, CHy  HCI D(Ex 14) 20 115°

14 OH CHy OCH,C=CH CH, Base  C(Ex 13) 88 70°

5 C1  CHy OCH,CECH CHy  HCl D(Ex 14) 76  135°

116 OF H -(CHy)g- Base  C(Ex I3) 35  NMR

n oo M ~(CHy) - HOl  D(Ex 14) 72 MR

118 OH CHy OCH)CH,CH(CHy), CHy Base  C(Ex I3) 51 MR

19 €1 CHy OCH,CH,CH(CHg), CHy  HCT D(Ex 14) 95

120 o4 CHy ocHy( . CHy Base  C(Ex 13) 30 NMR

210 oy OCHZQ CHy  HCI D(Ex 18) 82 123

22 O CHy UC,H5 CHy Base C(Ex 13) 70 B.p. 120-

26°C/6.4 mm

123 €1 CHy OC Mg CHy  HCT D(Ex 14) 89 157

124 OH  -CH=CH-0- H Base C(Ex 13) 18 TH R

125 €1 -CH=CH-0- Ho K D(Ex 14) 95 195

xx’Methc:d C: Rearrangement of the pyridine N-oxide with (CH3C0)20.

Method D: Chlorination with SOCIZ.

NMR—data ofthe compounds in Table 3a and Table
3b

Example

No. NMR-data: d(ppm)

15  8(DMSO-dg) 2.05(s,6H), 2.2(s,6H).

16 &(CDCl3) 2.05(s,3H), 2.15(s,3H), 2.2(s,3H,
3.2(s,2H), 6.7(s,1H).

11 3(CDCI3) 2.0(s,3H), 2.05(s,3H), 2.1(s,3H),
3.3(br.s.,1H), 6.5(s,1H).

17  3(DMSO-dg) 1.1-2.05(m,10H), 2.4(m,1H),
6.85-7.05(m,3H).

18 J(DMSO-dg) 1.95(s,3H), 2.0{s,3H), 3.35(s,3H),
6.55(s,1H).

19  3(CDCl3) 2.1(s,3H), 2.15(s,3H), 3.2(s,3H),
3.35-3.8(m,4H), 6.6(s,1H).

110 J(CDCl3+DMSO-ds) 1.05(t,3H), 2.3(s,3H),
2.35(s,3H),
2.6(q,2H), 6.85(s,1H). :

112 3(CDCl3)0.5-1.7(m,13H), 2.0(s,3H), 2.1(s,3H),
3.15(s,2H), 3.35-3.6({m,2H}, 6.6(s, 1H).

12  3(CDCls) 2.5(s,3H), 2.65(s,6H), 3.65(s,3H),
12.0(br.s.,1H).

113 &(CDCl3) 3.35(s,2H), 3.4(s,2H), 7.15-8.05(m,4H),
12.65(br.s.,1H), 13.3(br.s., TH).

13 B(CDCl3)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).

116 3(CDCl3) 1.5-1.9(m,4H), 2.5-2.8(m,4H),
4.7(s,2H), 7.3(s,TH), 8.2(s,1H).

117

118 3(CDCls) 1.0{s,3H}, 1.05(s,3H), 1.5-2.05(m,3H),

2.15(s,3H), 2.3(s,3H), 3.75-4.0(t,2H),

35

40

45

50

55

60

4.15-4.5(br.s.,1H), 4.65(s,2H), 8.3(s,1H).

120 B(CDCl3) 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 d(CDCls) 8.55(d,1H), 7.8(d,1H), 7.5(d,1H),

7.0(d,1H), 5.1(s,2H). i

Pharmaceutical preparations containing acompound

oftheinvention as active ingredient areillustrated in

the following examples.

Example 167. Syrup

A syrup containing 1% (weight per volume) of
active substance was prepared from the following
ingredients:

4,6-Dimethyl-5-ethyl-2-[[(4-methoxy-

3,6-dimethyl-2-pyridinyl)methylithio]-

1H-benzimidazole-HCI 109
Sugar, powder 300 g
Saccharine 06 g
Glycerol 50 g
Flavouring agent 0.05g
Ethanol 96% 50 g
Distilled water g.s. to afinal volume of 100 ml

Sugar and saccharine were dissolved in 60 g of
warm water. After cooling the acid addition salt was
dissolved inthe sugar solution and glycerol and a
solution of flavouring agents dissolved in ethanot
were added. The mixture was diluted with waterto a
final volume of 100 ml.

The above given active substance may be replaced
with other pharmaceutically acceptable acid addition
salts.
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Example 168. Enteric-coated tablets

An enteric-coated tablet containing 20 mg of active
compound was prepared from the following
ingredients:] 5,6-Methylenedioxy-2-[[(4-methoxy-

3,5-dimethyl-2-pyridinyl)methyllsulfinyl]-
1H-benzimidazole 200g
Lactose 700g
Methyl cellulose 6g
Polyvinylpyrrolidone cross-linked 50g
Magnesium stearate 15¢g
Sodium carbonate 6g
Distilled water g.s.
I Cellulose acetate phthalate 200g
Cetyl alcohol 15g
Isopropanol 2000g
Methylene chloride 2000g

1 5,6 - Methylenedioxy - 2 - [[(4 - methoxy - 3,6 -
dimethyl - 2 - pyridinyl)methyllsulfinyll - 1H -
benzimidazole, powder, was mixed with lactose and
granulated with a water solution of methyl cellulose
and sodium carbonate. The wet mass was forced
through a sieve and the granulate dried in an oven.
After drying the granulate was mixed with polyvinyl-
pyrrolidone and magnesium stearate. The dry mix-
ture was pressed into tabled cores (10 000 tablets),
each tablet containing 20 mg of active substance, in a
tabletting machine using 6 mm diameter punches.
Il A solution of cellulose acetate phthalate and cetyl
alcohol in isopropanol/methylene chloride was
sprayed onto the tablets 1 in an Accela Cota, Manesty
(RTM) coating equipment. A final tablet weight of 110
mg was obtained.

Example 169. Solution for intravenous administra-
tion

A parenteral formulation for intravenous use,
containing 4 mg of active compound per ml, was
prepared from the following ingredients:
4,6-Dimethyl-5-ethyl-2-[[{4-methoxy-

3,5-dimethyl-2-pyridinyl)methyljthio}-
1H-benzimidazole 4g
Polyethylene glycol 400 for injection 400g
Disodium hydrogen phosphate g.s.
Sterile waterto afinalvolumeof 1000 ml

4,6 - Dimethyl -5-ethyl-2-[[(4- methoxy-3,5-
dimethyl - 2 - pyridinyl)methyllthio] - 1H- benzimida-
zole was dissolved in polyethylene glycol 400 and 550
mi of water was added. pH ofthe 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
through a 0.22 um filter and immediately dispensed
into 10 ml sterile ampoules. The ampoules were
sealed.

Biological tests

1. Inhibiting effectin vitro on acid secretion in
isolated rabbit gastric glands

Test Method

Gastric gland preparation

Isolated rabbit gastric glands were prepared as
described by Berglindh et al., Acta physiol. scand.
1976.96. 150-159. This method involves vascular
perfusion of the rabbit stomach viathe gastric

65 arteries, scraping and scissor mincing of the sepa-

rated gastric mucosa and collagenase (0.1%, Type|,
Sigma Chemicals, St. Louis, MO. USA) digestion at
37°C for 60-90 min. The glands are then harvested and
filtered through nylon cloth to remove coarse frag-

70 ments. The glands are thereafterincubated at37°C in
a medium containing NaCl 132.4 mM, KC15.4 mM,
NaH,PO,, 5.0 mM, NaH,P0,, 1.0 mM, MgS0,1.2mM,
CaCl, 1.0 mM, glucose 10 mM, and 1 mg/ml rabbit
albumine, pH7.4.

75 Measurement ofacid secretion

The acid secretion in the isolated gland preparation
was recorded by measuring the uptake of 1*C-labelled
aminopyrine into the glands as described by Berg-
lindh etal., Acta physiol. scand. 1976.97.401-414.

80 Accumulation of aminopyrine in the glandsindicates
gastric acid secretion within the glands. The standard
medium contained 10°M C-aminopyrine (Amer-
sham, Great Britain). After the incubation period, the
glands were centrifuged, the supernatantwas re-

85 moved and the glands dried, weighed and dissolved
in Soluene -350 (Packard, IU. USA). Samples of the
supernatant and glands were separately countedin a
scintillation counter. The accumulation of '*C-label-
led aminopyrine in the glands was calculated as

90 detailed by Berglindh et al., Acta physiol. scand. 1976.
97.403.

Experimental protocol

Glands were incubated for 60 min. in the presence
of 5 x 10°°M histamine and the test compound to be

95 studied. Thefree base ofthe testcompound was
dissolved in methanol. The final concentration of
methanol was 1% in the incubation medium, having
no influence on the aminopyrine accumulation ratio.
For each testcompound a complete dose-response

100 curve was generated by testing doses in duplicate in
the concentration range 107Mto 10“M. The logar-
ithm of the concentration (in M) of the test com-
pounds giving 50% inhibition of the aminopyrine
accumulation in the glands (ICsp) is listed in Table 4

105 below.

Il. Inhibiting effect in vivo on gastric acid secretion in
conscious dog )
Test Method

Chronic gastricfistula dogs were used. These dogs

110 have been surgically provided with a gastric cannula
in the stomach and a duodenal fistula used for direct
introduodenal administration of test compounds.
Following a 4 weeks' recovery period after surgery,
tests were performed once a week on each dog. Food

115 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), resulting in submaximal secretion of
gastric acid. Atleast 2 hours after onset of stimula-

120 tion,whenthe gastric acid secretion had reached a
steady level, the testcompoundsintheform of free
base suspended in 0.5% Methocel (RTM) (90 HG,
15.000, Dow Chem. Corp.), were given intraduodenal-
ly atdoses from 1to 8 ymol/kg. The gastric juice was

125 collected by free flow from the gastric cannulain
consecutive 30 minutes samples far3 hours. The
samples were titrated to pH 7.0 with 0.1 M NaQH
using a Radiometer automatictitrator and the acid
output was calculated.

130 Thepercentinhibition of acid secretion was
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only the vehicle was given. The peakinhibitory effect
foreach compoundis given in Table 5 below.

calculated by comparing in each dog the acid output
in the tests to the acid output in control tests when

Table 4 Biological effects in isolated rabbit gastric glands
?’
R/ &8 S
‘ 5(15 N R
Xy cu—x—</
R
5
R R
tixo. x r? r R & B &® B -log ey
12 S0 H CH, CHy CH, GH; H CHy OCHy CHy 6.5
io S0 H CH,  CHy CH; H H CH; OCH; CH; 6.5
37  so H H OCH, H H E H -(CH,),~ 5.0
43  so H H 0CH,CN H H H CHy OCH; CHy 4.4
51 SO H H CH,0H ci, H H CH OCH, CHy 6.1
104 SO H H CH,CH,0CH, 4 H H CHy OCH; CHy 5-7
8 SO H CH3 OCH3 CHS H H CH3 DCH3 CH3 6.5
1 S0 H CH, OCH, CH; H U CH; CH, H 6.7
58 so CH; OCH)CH,OCH; CH; H H  CHy OCH; CHy 549
60 SO H CHy OCH)CH,0CH, CH; H H H CH; CHy 5.4
62 S0 H CH;  COCHy CHy H H CH; OCH; CHy 6.2
04 S0 H CH, COCH, CHy H H CHy H cy 5.8
66 K
SO H CHy  COC,Hg cH, H H CHy OCH; CH, 6.0
Cont.
cont.
15 1 2 3 4 5 6 7 8
lNo. X R R R R R R R R R -log IG5y
68 so H CH,  C,Hg CH, H H Ci; OCH, CH, 6.5
70 SO H CHy  CHg CH; H H CHy OCH; H 5.9
72 so H Cylig ON Gy H H CH; OCH; CH; 5.0
7% so ®H CH;  OCH, CHy CH; H CHy OCH; CHy 6.2
7 somn u "
con H H CHy OCH; CH, 5.0
81 SO H H -0CH,0~ H H CH; OCH; CHy 6.1
83 SO H ~CH=CH-CH=CH~ H 5.5
H H CH, OCH; OH, {5_ 3
W07 SO H H OCH, H H  CO,CH; CHy OCH, CHy 5.8
108 s0o & H H OCH; H COCH; CHy OCH, CH,

cont.
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cont.
No. X R¥ R r? ® R ® r® r 8 -log IC50
lo so H cHy CH CHy CHy H  CHy OCH,CH=CH, CH, 6.1
14 SO H CH3 CH3 CH3 H H CH3 OCHZCH=CH2 CH3 6.1
18 S0 H  CHy CHy H CHy H  CHy OCH,CH=CH, CH, 5.9
20 S0 H  cHy cCH, H CH; H CH, OCH, cHy 6.0
22 SO H CH3 CH3 H H H CH3 OCHZCH=CH2 CH3 6.0
24 SO H H CH3 CH H H CH3 OCHZCH=CHz CH3 6.0
2% so H cHy H H CH; H  CHy OCH,CH=CH, CH, 5.9
28 SO M cHy H H H H CH, OCH,CH=CH, CH, 5.9
30 SO0 H H CH3 H H H CH3 OCHZCH=CH2 CH3 5.9
32 SO H H OCH3 H H H CH3 OCHZCH=CHZ CHé 5.6
34 S0 H H ocH, u H W CH, OCH)CSCH  CHy 5.0
35 SO H H  OCH, H H HOH  OCH, C,He 5.6
41 SO H CHy H ciy H H  CHy OCHCH=CH, CH, 5.9
s son n <) H H H o CHy oCH, cH, 6.1
cont.
cont.
‘No. X Rlb R]' R2 R3 r® R7 R8 -log 50
55 SO h H COOCh3 Ch3 CH3 OCHZCH=CH2 CH3 5.3
87 S0 h  ~CHCHCH,Ch,~ H CH; OCH, CHg 6.3
91 S0 H h ocuzcuzchzo@ H CHy OCH, CH, 5.8
2 SO H CH3 O(CHZ)GCH3 CH3 CH3 OCH3 CH3 5.9
94 S0 n n 02“5 H CH3 OCHZCH=CH2 CH3 6.6
96 S0 H H o OCH, | H CH, ocuzcxizcu(m3)2cr13 6.1
98 SO0 n —CH=CH-CH=CCH ,CH CH, OCH, CH, 5.6
102 SC H H l‘.(CH3)3 R CH3 OCHZCH=CH2 CH3 5.9
104 SO H H ('.P'lzt.'.HzOCl‘l3 R CH3 OCH3 CH3 5.7
106 SO H H -0 0- CH3 l)CH3 CH3 6.0
m SO H H  CH(CHy), H CHy OCHELp CHy 6.2
13 S0 H H CHZCHZCOCH3 H CH3 O(ZHZCH=CH2 CH3 5.8
118 SO H H 0—@ H CHy OCH, CHy 6.4

cont.,

v
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cont.
Fo. x RV Rl g2 2 or* g% RE R R -log Ity
120 SO H H  OCHCH;XO) K H  H CHy OCHg CHy 6.3
124 SO H H —@ . H H H  CHy OCHg CHy 7.0
129 SO H H  Br H W H CHy OCHCH=CH,  -CHy
42 S0 H H -0CH 0- H  H CHy CHy CH, 6.0
143 S0 H H T ocH, CHy H H H  OCH CoHg 6.1
145 SO H  CHy CHy CHy H  H CHy CHy H 6.2
147 SO H  CHy CHy CHy H H H  CHy CH, 6.4
149 SO H  CHy CHy CHy H H CHy H CHy 6.2
151 SO H  CHy Chy H  CHy H CHy CHy H 6.3
153 SO H  CHy CN CHy H  H CHy OC,Hg CH, 5.2
77 SO H H  CH CHy H H H  OCHy CHg 6.0
159 SOH H CFy H H H CHy OCHy CH, 6.3
Table 5 Biological effects in conscious dogs
8 ¥ R!
6
R R
N in-x—(
T
[
N. X RS R ORZ R ort RS RE R RE (1.D.) DOSE (pmol/kg) % INHIB
8 S H H -CH=CH-CH=CH- H  H CHy OCH, CHy 8 -~ 85
109 S H H  SCHy H H H CHy OCHg CHy 8 60
Commentto thetestresults 0
ltisseenin Table 4 and Table 5that the tested I
compounds potently inhibited gastric acid secretion () —C—R"
bothinvitroandinvivo. 0
5 CLAIMS Il
1. Acompound ofthe formula (g) —0—C—R"?
' (h) —CH(OR™),
1 R7 8 (E) —"‘(z)n_A_D
2 1 RSN /R 20 () aryl
d
R N 37" 5 (k) aryloxy
l>—~ X——CH 3 5 I (1) alkylthio containing 1-6 carbon atoms
. v Lss (m) —NO,
&Y |5 {n} alkylsulfinyl containing 1-6 carbon atoms or
R 25 wherein
(o) adjacentgroupsR’, R?, R®and R*together with
wherein the adjacent carbon atoms in the benzimidazole ring
o) form a 5-, 6- or 7-membered monocyclicringora9-,
1 10- or 11-membered bicyclic ring which rings may be
Xis—S— or —S—:; 30 saturated orunsaturated and may contain 0-3 hetero
R"isH, CHz or CoHs; atoms selected from —N—and —O—, and which
10 R',R% R3and R?, which are the same or different, are rings may be optionally substituted with 1-4 substi-
(a) H tuents selected from alkyl groups with 1-3 carbon
(b) halogen atoms, alkylene radicals containing 4-5 carbon atoms
(c) —CN 35 giving spiro compounds, ortwo or four of these
(d) —CHO substituents together form one ortwo oxo groups.

16

(e) —CF3
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0
I

{(—C—), whereby if R, R% R®and R*together with
the adjacent carbon atoms in the benzimidazole ring
form two rings they may be cendensed with each
other, inwhich formulas R' and R'2, which are the
same or different, are

(a) aryl,

{b) alkoxy containing 1-4 carbon atoms,

{c) alkoxyalkoxy containing 1-3carbon atomsin
each alkoxy part,

{d) arylalkoxy containing 1-2 carbon atomsinthe
alkoxy part,

{e) aryloxy,

{f) dialkylamino containing 1-3 carbon atoms in
each alkyl residue, or

{g) pyrrolidino or piperidino, optionally substi-
tuted with alkyl containing 1-3 carbon atoms;
R™%is(a) alkyl containing 1-4 carbon atoms, or

{b) alkylene containing 2-3 carbon atoms;

I

Zis—O—or—C—;

nisQor1;

Ais{a) alkylenecontaining 1-6 carbon atoms

{b) cycloalkylene containing 3-6 carbon atoms

{c) alkenylene containing 2-6 carbon atoms

(d) cycloalkenylene containing 3-6 carbon atoms,
or

{e) alkynylene containing 2-6 carbon atoms;

Dis(a) —CN
(o]
I
{b) —C—R®
0

l

{c) —(Y)m—(C)—R™
wherein
R%is(a)} alkoxy containing 1-5 carben atoms, or

{b) dialkylamino containing 1-3carbon atomsin
each alkyl residue;
misOor1;
risOor1;
Yis{a) —O—

{b) —NH—

{c) —NR""—;
R'%is(a) H

{b) alkyl containing 1-3carbon atoms,

{c} arylalky!containing 1-2 carbonatomsinthe
alkyl part, or

{d} aryl;
Reis{ajHor

o

(b) -C-R™;
wherein
R"is(a) alkyl containing 1-6 carbon atoms,

(b) arylalkyl containing 1-2 carbon atomsinthe
alkyl part

(c) aryl

{d) alkoxy containing 1-4 carbon atoms

(e} arylalkoxy containing 1-2 carbon atomsinthe
alkyl part

(f) aryloxy

{g) amino

{h) mono- ordialkylamino containing 1-4 carbon
atomsin each alkyl residue

{i} arylalkylamino containing 1-2 carbon atomsin
the alkyl part

60 {i)} arylamino;
R®and R®, which are the same or different, are

{a) Hor

{b} alkyl containing 1-5 carbon atoms;
R’is({a) H

85  {b) alkylcontaining 1-8 carbon atoms

{c) alkoxy containing 1-8 carbon atoms

{d) alkenyloxy containing 2-5carbratoms

{e) alkynyloxycontaining2-5car’ .natoms

{f} alkoxyalkoxy containing 1-2 carbon atomsin

70 each alkoxy group

{g) dialkylaminoalkoxy containing 1-2 carbon
atomsin each of the alkyl residues on the amino
nitrogen and 1-4 carbon atoms in the alkoxy group

{h) oxacycloalkyl containing one oxygen atorn and

75 3-7carbonatoms

{i) oxacycloalkoxy containingtwo oxygen atoms
and 4-7 carbon atoms

(j) oxacycloalkylalkyl containing one oxygen atom
and4-7 carbon atoms

80 {k) oxacycioalkylalkoxy containing two oxygen
atomsand 4-6 carbon atoms, or

{) R®andR’, or R” and R®togetherwith the
adjacent carbon atomsin the pyridine ringfrom aring
wherein the part constituted by R® and R?, or R” and

85 RS is

-CH=CH-CH=CH-

-0-{CHo)p-

-CH,(CH,),-

-0-CH=CH-

90 -NH-CH=CH-
-N-CH=CH-
I
CH3
wherein pis 2,3 or4and the O and N atoms always

85 are attached to positicn 4 in the pyridine ring;
and physiologically acceptable saits of the com-
pounds iwherein Xis S;
with the provisos that

{a} notmorethan one of R, R? and R®is hydrogen,

{b) when Xis SO, R®isHand R® R’ andR®are
selected only frem hydrogen, methyl, methoxy,
sthoxy, methoxyethoxy and ethoxyethoxy and at the
sametime more than one of R*, R%, R®and R*are
hydrogen, then those radicais R*, R%, R®and R*which
105 are not H cannot be seiected only from aikyi groups,

halogen, alkoxycarbonyl, alkoxy or aikanoyi.

{c) when Xis S, R®isH, alkanoyi or aikoxycarbonyl,
and R®, R” and R® are seiected only from hydrogen,
methyi, ethyl, methoxy, ethoxy, methoxyethoxy and

110 ethoxyethoxy and atthe same time more than one of
R, R%, R®and R*are hydrogen, then those radicals RY,
RZ, R®and R*which are not H cannot be selected only
from alkyl groups, halogen, aikoxycarbonyl, alkoxy.
alkanoyl, triflucromethyl, or NO,,

(d) when Xis SO, oneofR®%, R”’andR®isHand the
othertwo of R%, R? and R®are alkyl, and at the same
time more than one of R', R? R®and R*are hydrogen,
then those radicals R', R% R®and R*which are not H
cannotbe selected only from alkyl, halogen, cyano,

100

116
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0] 0 )
I I B i 6 1
-C-{alkoxy), {alkyl}-OC-(alkyl)-, alkoxy, hydroxyalkyl, R\f'j:R s R 2
0 Il ®
I Jn trs .< 1
CF;or (alkyl)-C- &3

(e) whenR? R?% R®and R are Hand simultaneous-
ly R® and R® are Hor CHg and R is OCHg, then R is not
g CFswhen R?is H,and R?is not CFswhen RYisH.
2. Acompound according to claim 1 wherein
X=S.
3. Acompoundaccording to claim 1 wherein
X=S80.

100 4. Acompound aecording to any one of the
preceding claims wherein RS=H.

5. Acompound according to any one ofthe
preceding claims wherefn R"°=H.
6. Acompound according fo anyone ofthe

15 preceding claims whereirtat leastthree of the radicals
R’, R%, R®and R*are otherthan hydrogen, or they
formatleastonering.

7. Acompound according to any oneofthe
precedingclaims wherein R', R?, R®and R* are

20 selected from H, alkyl and alkoxy groups.

8. Acompound according to any oneofthe
preceding claims wherein R and R® are selected from
H, CHg, C;Hs, C3H,, CH(CH3), and ring structures
connecting with position 4in the pyridinering.

25 9. Acompound according to any oneofthe
preceding claims wherein two of the radicals R®, R’
and R&form one ring structure and the third radical of
R®, R and'R®is H or alkyl.

10. Acompound according to any one of claims

30 1-8wherein R®and R"® are H; atleastthree ofthe
radicals R, R2, R®and R*are-otherthan H; R®and R®
are each H or CHg; and R” is CHs, OCH3 or
OCH2CH=CH2

11. Acompound ofthe formula:
OCI-12CI-I=CH22
CH, CH,

O | 2
N Cﬂzfx"{;:@(‘

35 wherein Xis S or SO
Rz is CH3, C2H5, CH(CHa).f'gOI' OCHg
12. Aprocessforthepreparation ofacompound
of the formula:

1 R
R
2 v R

N I 1

X —™—CH NS
R N/ - Al
4 ]
5
R

wherein R, B2, R3,R% R% R% R’,R®and R'®are as
40 definedinclaim 1,and Xis SO

by

oxidizing a compound of the formulal,

45

50

55

60

65

70

s

R 4

R
wherein R, RY, R, R3,R% R®, R®, R” and R® have the
meanings given above, to give acompound of the
sameformulal wherein Xis SO;

13. Process for preparation of acompound of the
formulalwherein R', R2, R3,R?% R® R®, R’,R®and R'®
are as defined in claim 1 and Xis S by reacting a
compound of the formula:

rY

R? N
>_ 2! 11
R3 'l“
RY  R°
with acompound of the formula:
7
. R
RS R®
AY
| II1
22-cH A
p1s

in which formulae R'5, R, R, R%, R*, R%, R®, R” and R®
are as defined in claim 1 and wherein one of Z' and Z*
is SH and the otheris a leaving group, to give a
compound ofthe formula lwherein Xis S.

14. Process forthe preparation of acompound of
the formula I wherein X is S and at least one of R", R?,
R3and R*is an ester group (Z),-A-COOR®, COOR? or
(Z2),-A-OCOR'"®wherein Z,n, A,R®andR' are as
defined in claim 1 by esterification of a compound of
the formula:

R
6
a R 1
R -~ Y 5
| N Y
\N Ir‘H - / 1v
Lis \y 3
15
R

wherein R'®, R®, R%, R” and R® are as defined in claim 1
andY',Y? Y3and Y#represent either R, R% R®and R*
asdefinedin claim 1, respectively, or the groups
(Z),-A-COOH, COOH and (Z),-A-OH, but atleast one of
Y', Y% Y3, Y4isinthe acid or alcohol form, by reaction
with the appropriate alcohol R°0OH, R'°OH or carboxy-
licacid R'°COOH, respectively, to form the required
compound.

“15. Process forpreparation of acompound ofthe
formulalwherein R®isR'#CO and R'*is as defined in
claim 1, by acylation of acompound of the formula:

RS 5 R!

N
J NANCH- x//(z$3)
ris \

)
H R?
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whereinR™, X, R, R% R3 R% R®, R’ and R%are as
defined in claim 1, by reaction with an appropriate
acylating agent (R"C0)20, or R"*COX*, wherein X' is
aleaving group.

5 16. Processforthe preparation ofacompound of
theformulalwherein R®is H, by hydrolyzing a
compound ofthe formula

R7

B
R 1 .
R
‘]::Lj]: i
CH-X{?L Vi

&3

g4
wherein X, R, R?, R%, R3, R4 R%,R”and R®are as
definedin claim 1 and Z3is a suitable N-protecting

10 grouptoform the required compound.

17. Aprocess according to any one of claims
13-16 wherein acompound in which Xis S is obtained
and the resulting compoundis convertedinto a
physiologically acceptable salt.

15 18. Aprocessaccordingto anyoneof claims
12-17 substantially as hereinbefore described with
reference to any one of the Examples.

19. Apharmaceutical composition containing a
compound or salt according to any of claims 1-11

20 togetherwith aninertcarrier ordiluent.

20. Acompositionaccording to claim 19 substan-
tially as hereinbefore described with reference to any
one of Examples 167-169.

21. Acompound according to any one of claims

25 1-11 oraphysiologically acceptable saltthereof ora
composition according to claim 19 or 20foruseina
method oftreatment of the human or animal body by
surgery or therapy.

22. Acompoundaccording to any one of claims

30 1-11oraphysiologically acceptable saltthereofora

: composition according to claim 19 or 20for useinthe
treatment of gastric disorders.

23. Acompoundasdefinedinanyofclaims 1-11,
oratherapeutically acceptable salt thereof, ora

35 composition according to claim 19 or20forusein
inhibiting gastric acid secretion in the human or
animal body.

24. Acompound asdefined in any of claims 1-11,
oratherapeutically acceptable salt thereof, ora

40 composition according toclaim 19or20foruseasa
gastrointestinal cytoprotecting agentin the human or
animal body.

25. Acompound asdefinedinany of claims 1-11,
oratherapeutically acceptable salt thereof, ora

45 composition according to claim 19 or 20forusein the
treatment of gastrointestinal inflammatory diseases

inthe human or animal body.

26. Acompound ofthe formula:

VI1l

N
>\_21a
!

el RSa

wherein R'2, R22, R3 and R** are the same or different
50 andselected fromthegroups

(a) H,

(b) alkyl containing 1-6 carbon atomsincluding
cycloalkyl

{c) alkoxyalkyl containing 1-3 carbon atomsinthe

55 alkoxy residue and ¥-6 carbon atoms mthealkyl

residue,

(d) aryloxyalkyl containing 1-6 carbon afomsin the
alkyl residue,

{e) arylalkyl containing:1-6 carbonatomsinthe

60 alkyl residue,

{f) aryl,
{g) alkoxy containing 1-6 carboriatoms,
(h) alkoxyalkoxy containing:1-3' carbonratomsin
the outer alkoxy residue and 1-6 carborratomsir the
65 alkoxyresidue nearestthe aromaticring.
(i) aryloxyalkoxy containing 1-6 carborratomsin
the alkoxy residue,
(j) arylalkoxy containing 1-6 carborn atomisin the
alkoxy residue, and
70 (k) aryloxy,
R%2is(a) H,
{b) alkoxycarbonyl containing 1-4carbon atomsin
the alkoxy residue,
{c} arylalkoxycarbonyl containing 1-2 carbon
75 atomsinthealkoxy residue,
{(d) dialkylaminocarbonyl containing 1-4 carbon
atomsin each alkyl residue, or
{e)} arylaminocarbonyl,
andZ"™is(a) SH,
80 (b) ClorBr
provided that not more than one of R, R??, R¥ and
R*isH.
27. Acompound oftheformula:

R7a
8a 6a
R ~ I R
IX
2a
N CH,-Z

wherein R® and R® are
85 (a) Hor
(b) alkyl containing 1-5 carbon atoms, and
R??is(a) alkenyloxy containing 2-5carbonatoms,
or
{b) alkynyloxy containing 2-5carbon atoms;,
90 (c) oxacycloalkyl containing one oxygen atomand
3-7 carbon atoms,
{d) oxacycloalkoxy containing twooxygenatoms -
and4-7 carbon atoms,
(e) oxacycloalkylalkyl containing.one oxygen atom
85 and4-7carbonatoms
(f) oxacycloalkylalkoxy containing twooxygen
atoms and 4-6 carbon atoms, or
{g) R®and R, orR’2and R® togetherwiththe
adjacent carbon atomsin thepyridine ringform aring
100 wherein the part constituted by R%and R”® orR”* and
R%is
—CH=CH—CH=CH~—
—O0—(CHa)pa—
—CHy—{CHz)pa—
105 —O—CH=CH—
wherein pais 2,3or4and the O atom alwaysis
attached to position R?,
andZ®is(a) SH,
(b} halogenCl,Br,lor
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{c} OH
provided that not more than one of R® and R®is H.
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