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Substituted thienoimidagzole derivatives, a process for
the preparation thereof, pharmaceutical compositions
containing them, and the use thereof as inhibitors

of gastric acid secretion, as gastroprotectives and

as medicaments for intestinal inflammations.

Benzimidazole derivatives acting to inhibit gastric
acid secretion as disclosed in, for example, DE-A
2,548,340, EP-A 5129, EP-A 178,438, EF-A 198,583 and
DE-A 3,240,248,

The present invention relates to thienoimidazole deri-

vatives of the formula I

7
4 I
N ff Y " x
. . |
£ 0o c N (1)
i
?‘ £5 F %9
R? \
in which R g1
S RN .
A represents a) Rq} Y b) ¢ = or c) .
ey : ; S
’ R 2 8
R® R
T denotes -i;-, -C0- or =505

1 and R2 are identical or different and denote hydrogen,

R
halogen, cyano, nitro, trifluoromethyl, (01;06)-
alkyl, (04—06)-bydroxyalky1, (01-06)-a1koxy, (Cq-Ca)—
fluoroalkoxy, ~OCFCI~, -O—CFQ—CHFCL. (01—06)-
alkylmercapto, (Cq-CG)-alkylsulfinyl, (01-066-

[
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26118

"'2"' gll) NO.!
45) Issued:

T denotes ~S~, -50- or -802—.

! to Rlo, Xy Y and Z have the mesnings indicated in the
description, to a process for the preparation thereof, to
pharmaceutical compositions containing them, and to the use
thereof as inhibitors of gastric amaid secretion, as gastro-
protectives and as medicaments for intestinal inflammations.
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aralkyl or (CB—CG)—cycloalkyl, or represent, to-
gether with the nitrogen to which they are bonded,
azetidino, pyrrolidino, piperidino, piperazino, mor-
pholino or N~(01-Ca)-alkylpiperazino, each of
which is optionally substituted by one or two
identical or different (01-06)-alkyl groups,
R denotes hydrogen, halogen, (C4=C5)-alkyl, (C,4=C,)-
alkoxy, benzyloxy or (01-07)-alkoxy-(01-03)— alkyl,
R0 denotes hydrogen, (C,-C,)-alkyl, (07-013)-aralkyl,
(06—012)—ary1, vinyl, allyl or a substited alkyl
radical of the formula CpH (2p+1—q)Fq,
n is 3 or 4,
P is 1, 2, 3 or 2, in particular 2 or 4, and
q is 1 to (2 p + 1), in particular 3 to 7
and to the physiologically tolerated salts thereof.

1H~Thieno{ 3,4-d)imidazole derivatives of the formula I in

which A is as defined above under (b) are preferred.

 Further preferred compounds of the formula I are those

in which R9 represents hydrogen. T is preferably an

-50- group.

Particularly preferred compounds of the formula I are

these in which

A is preferably as defined above under (v),

T preferably denotes an -00- group,

R’ and RZ are identical or different and denote hydrogen,
(Cq-CB)-alkyl, halogen, (C1~C4)-a1koxyior (01-04)—
alkoxycarbonyl,

R? is as defined above, ‘BAD ORIGINAL @
—
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¢;ﬂﬁbiggp,v(01-06)-a1kyl, (06-012)-ary1, (C7-C

i

alkylsulfonyl, (01-06)-a1kylcarbonyl, (01-06)~
alkoxycarbonyl, carbamoyl, N-(Cq-Cu)-alkylcarbamoyl,
N;N-di-(01-04)—alkylcarbamoyl, (01-06)-a1ky1car-
bonyloxy, (05-08)—cycloalkyl, phenyl, benzyl, phen-
oxy, benzyloxy, anilino, N-methylanilino, phenylmer-
capto, phenylsulfonyl, phenylsulfinyl, sul famoyl, N-

(C1—04)-alkylsu1famoyl or N,N—di-(C1-C -alkyl-

4’
sul famoyl, or, if A is defined as above under (a) or
(c), can also together denote-[CHejn— or -CH=CH-
CH«CH-, with one CH2 group optionally being replaced
by 0, $, SO or &02.

R3 denotes hydrogen, alkanoyl, (01-06)-a1ky1carbamoyl
or another physiologically tolerated Nim protective

group which can preferably be eliminated in an

acid medium and/or under physiological conditions,

R4 and R5 are identical or different and denote hydrogen
or (01—03)—a1ky1,
X denotes nitrogen, and Y denotes CRG, or

X denotes CR6

y and Y denotes nitrogen,

RO denotes hydrogen, halogen, (C1-06)—a1ky1, trifluoro-~
methyl, (C,~Cg)-alkoxy, -O-C H (2p+1-q)Faq, (C4=Cg)-
alkoxy, (C1-06)-alkyl, (06-042)-ary1, (C6~012)-ary1—
(04-06)-a1koxy, (01—09)-heteroaryl, (CG-C%é)-aryloxy,
it being possible for the corresponding aryl moiety
to be optionally substituted by halogen or trifluoro-

methyl, or denotes cyano, nitro, (01—06)-alkylamino,
di-(Cq-Cs)-alkylamino, or amino,

Z  denotes Nk’RS, 0r'C or sr1O,

R7 and RS are identical or - ifferent and denote hydro-

13)-
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R4 and RS each denote hydrogen,

Rr® denotesg amingo, hydrogen, halogen, (01-06)-a1ky1,
(01-Cs)~alkoxy, ~O=CpH(2p 4 1-q)Fq, (06'042)"
aryloxy,(C6-04?)~aryl—(01-06)~a1koxy, it being

Possible for the corresponding Aryl moiety to

romethyl, or denoteg ¢yano, nitro, (01-C6)'
alky]amino, di-(01~06)—alky1amino or (01'06)'
alkoxy-(01—05)-a1ky1, with R6particularly being
hydrogen, chlorine, (C1~ 6)-a1ky1, (01'06)'
alkoxy or CpH (2p + 1-q)Fq,

R7 and Re Tepresent, together with the nitrogen to
which they ar; bonded, azetidino, piperazino,
pyrrolidino, Morpholino, Piperidine or N-
(C1-Ca)-alkyl-piperazino, Or both denote hydrogen,
or R/ is hydrogen anq RS is g (CB-CG)-cycloalkyl
Broup, but are preferably identica) or different
and represent hydrogen or (01-06)-a1ky1 or,
together, repre enf piperidino, pyrrolidino,
Piperazing or morphéline and/or

RY is hydrogen \

rR10 denotes hydrogen, (Cq-C4)-alky1, (06-012)-ary1,
(Cy~Cy5)-aralky1, vinyl, allyl, CPH(2ps1-q)Fy,
with alkyl breferably being ethyl, ethyl, igo-
bropyl, n—propyl, n-butyl, sec-butyl or tert-butyl,

1
or (01-03)-alkyl, BAD OFlaunae |
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R4 and R5 each denote hydrogen,

R6 denotes hydrogen, (01-06)—alkoxy, trifluoro-
ethoxy, heptafluorobutoxy, benzyloxy, fluoro-
benzyloxy, difluorobenzyloxy, trifluoroven-
zyloxy, amino, ethyl or methyl, nitro, cyano
or chlorine,

R9 denotes hydrogen,

R’ and R8 are identical and form, together with the
nitrogen to which they are bonded, a pyrrolidine,
morpholine, piperidine or piperazine ring, or

denote hydrogen, methyl or ethyl.

Alkyl groups alone or as part of another group (for
example alkoxy, alkoxycarbonyl, alkylmercapto, alkyl-~
sulfinyl, alkylsulfonyl, aralkyl or alkanoyl) are
straight-chai; or branched and are, for example,

methyl, ethyl, n-propyl, isopropyl, isobutyl, sec-butyl,
h=-butyl, n-pentyl, isopéntyl or n~hexyl. ,
Préferred (Cq-CG);alkoxy groups are methoxy or ethoxy.

Preferred (01~C6)-a1koxycarbonyl froups are methoxy-

carbonyl or ethoxycarbonyl. (C6-012)-aryl~(cq-06)—

alkoxy is preferably understood to mean benzyloxy.
Preferred (01-06)-a1kanoy1 groups are formyl or acetyl.
Examples of (03-08)-cycloalky1 gEroups are cyclopropyl

cyclobutyl, cyclopentyl and cyclohexyl, and preferred
(03-06)-cycloalky1 ETOUps are cyclopentyl or cyclohexyl.
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Exampleg of aryl are Pheny1, naphthyl or p-biphenylyl,
and bPhenyl ig breferred. Corresponding Statementg
apply to radicalg derived therefrom,'such aralkyl,
aryloxy, aralkyloky and aroyl, (01;09)—Heteroaryl

is defined ag radicals of 5- or 6-membereq monocyclic,
or 9- or 10-membered bicyclic, heterOaromatic dompounds
having at least One carbon atom, 1 to 4 nitrogen atomg
and/or 1 sulfur op OXygen atonp as ring Members, ang
&re defined, rop eéxample, ip Katritzky, Lagowski,
Chemistry of the Heterocycles, Berlin, Heidelberg 1968,
Pages 3 o 5. Exampleg of monocyclic heteroaromatic
Compounds gre thiophene, furan, pPyrrole, imidazole,
byrazole, Pyridine, tetrazole, bPyrazine, pyrimidine,
pyridazine, 1,2,4-triazole, thiazole, isothiazole,
Oxazole ang isoxazole. Exampleg of bicyclie hetero-
aromatic Compounds are benzothiophene, benzofuran.
indole, isoindole, indazole, benzimidazole, quinoline,

isoquinoline, phthalazine, quinoxaline, Quinazoline

and cinnoline,

rated amines, which are formed by, for e€xample, reaction
With”HéL, Hesoa, Phosphorije acid, alicyclic, aromatic
or heteroaromatic carboxylic op sulfonic acids, witp

metﬁionine, tryptophan, lysine, arginine or the like.
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REs preferably represents hydrogen, (01-06)-a1kylcarba-

moyl or a radical of the form 1a VI
=(00-0-)_ (er" 12 gy W-B (VI)

in which p denotes O or 1, q denotes 0 or 1, W denotes
/

a bond or -co-, cr13RM. op ~00-c"PRY_ | and B denotes

hydrogen, an acyl radical or an optionally substituted

alkyl radical.

qu and K'2 are identical or different and denote
hydrogen, (01-06)-alky1, (C3~08)-cycloalkyl, (C7-C11)—
aralkyl or (06-042)-ary1.

B and R can also together reyresent ga -[CHelr—chain
with r = 3, 4 op 5 - preferably 4 - {¢ being possible

for one hydrogen atom on each of one or more of the

CH2 groups to be replaced by Oli, protected OH, amino,
acylamino and/or halogen. A radicsl having a substituted
-IQHé1r~chain is preferably a glycosyl radical wshich ig,
where appropriate, partially or completely protected

with protective groups customary in carbohydrate

’chemistry and which is derived from & glycopyranose,

glycofur,nose or oligosaccharide.

Both d- andﬁ -glycosidice linkage of the fglycosyl
radical is possible. |~ \
TLBAD ORIC.... .. )

It can be, for example, a glycofuranosyl or glycopy-
ranosyl radical derived from naturally occurring aldotets

roses, aldopentoses, aldohexoses, ketopentocan
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from natural p- or L-monosaccharides which occur

in micro-organisms, pPlants, animals or humans, guch

as ribosge (Rib), arabinose (Ara), xylosge (Xy1), Lyxose
(Lyx), allose (All), altrose (Alt), glucose (Gle),
fhannose (Man), gulose (Gul), idose (Ido), galactosge
(Gal), talose (Tal), erythrose (Ery), threosge ('hr),
Psicoge (Psi), fructose (Fru), sorbose (Sor), tagatose
(Tag), xylulose (Xyu), fucose (Fue), rhamn. ge (kha),
olivose (01i), oliose (0lo), Mycarose (Myc), rhodo-
samine (IiN), N-acetylglucosamine (GleNAe), N-acetyl-
galactosamine (GalNAc), N-acetylmannosamine (ManNAc)
or disaccharides, such as maltoge (Mal), TLactose
(Lac), cellobiosge (Cel), gentibioge (Gen), N—ac;;yllac-

tosamine (LacNAc) (Chit)’;&-galactvpyranosyl-

2
“ e IS N

y chitobioge
A dEaieles ey

13

,
" : Fhowng £ 4
T e s Ter XL hed

E§é¥33-ﬁ-acet&i&élactbsamihe and the ¥-galactopyranosyl-
(19 3)- op -(1~v4)-N-acetylglucosamine, as well ag
synthetic derivatives thereof, such ag 2-deoxy-, 2-
amino-, 2-acetamido- or 2-halogeno-, preferably bromo-

or iodo-, sugars,

are to be understood to be, for example, the (01-010)-

acyl protective &roups such ag (01-06)-a1kanoyl (for

- example acetyl, trichloroacetyl and trifluofoaceryl),

benzoyl or p-nitrobenzoyl, as well ag optionallyLBfD ORIGINAL

modified methyl, methyloxymethyl, benzyl, tetrahydro-

* a o

Pyranyl, benzylidene, is0Dronvl $4am. . .

-,
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preference being given in this connection to the acyl

protective groups, especially the acetyl (Ac) group.

a)

b)

If p and q are O, the radicals preferably have

the following meanings:

W is a bond or denotes -CO-, -CR13R14- or -CO-
CR15R14. B denotes hydrogen (only if W is not

a bond), (01—010)— alkyl; (02-012)—a1keny1;
(05-012)—cyc10a1ky1; (06—012)—ary1 which is optio-
nally substituted by 1, 2 or 3 identical or diffe-
rent radicals from the series comprising (01—04)-
alkyl, chlorine, bromine, fluorine, nitro, trifluo-
romethyl, (01-04)—alkoxy and hydroxyl; -(CHZ)S-
CH(NHz)-R/‘5 with s = 1 - 9: the acyl radical of

an amino acid, or (01-06)-a1ky1 which is substi-

tuted by up to 4 identical or different radicals

from the series comprising F, Cl or Br.

l
R15 and R’H are identical or different and denote
hydrogen, (01—06)—alkyl, (01-06)—alkoxy, (05_08)_
cyloalkyl, (07—011)~ara1ky1, (C6—Cq2)—aryl or
pyridyl, or r13 and R together represent -ﬂCHzla-a
_[CH215— or -[QH2}6-, in which 1 or 2 Cli, groups
can be replaced by O,

r12 denotes hydrogen or (Cq'cqo)'alkylo \BAD CRIGINAL @

If q is 1, W and B arfe as defined above under (a).

Furthermore, W can denote -CC0-0- and --CO-O--CR"3
R14-, with R13 and R14 having the abovement< mmead
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case where W = bond,

c) If P is 1 and qQ is 0, W represents g bond ~p.
denotes -CR13R14—, with R13 and R4 having the
meanings as under (a). B isg defined as under
(a) but cannot represent the acyl radical of an
amino acid. Furthermore, -C0O-0-W-B can represent
other Nim protective groups which sre of the ure-
thane type but not embraced by the abovementioned
definition (ef,, for example, Hubbuch, Kontakte
Merck 3/79 14-23, Bullesbach, Kontakte Merck
1/80 23-25),

An optionally substituted (06-C12)-aryl radical (see
above under (;)) is to be understood to be, for example,
phenyl, (o-, m-, p-)tolyl, (o~, m-, p-)ethylphenyl,
2—ethyl-tolyl, 4-ethyl—o—tolylS-ethyl-m-tolyl,(o-, m-
or p-)propylphenyl, 2—pfopyl-(m- or p-)tolyl, 4-igo-

- propyl- 2,6-xylyl, %-propyl-a-ethylphenyl, (2,3;4—,

2,3,6- or 2,4,5-)-trimethylphenyl(o-,m- or p-)fluo-
rophenyl, (0-, m- or p-trifluoromethyl)phenyl, 4~

’fluoro-2,5—xylyl, (2,4—2,5—, 246~, 3,4~ or 345-)

difluorophenyl, (0-, m- or p~)—chlorophenyl, 2-chloro-
p-tolyl, (3-, 4-, 5- op é~)chlorotolyl; 4-chloro-2-
bpropylphenyl, 2-isopropyl-a-chlorophenyl, 4~chloro-

3, 5~xylyl, (2,3, yl=y 2,5~, 246- or 3,5-)di-
chlorophenyl, 4—chloro—3-fluokorhenyl, (%~ or §-)
chloro-2-f1uorophenyl, (0O-, m- or p-)trifluoromethyl-
phenyl, (0-, m- or p-)ethoxyphenyl, (4- or 5-)chloro -

2-methoxyphenyl, 2yl-dichloro-(5- or 6-)methy1pmeny1

'BAD ORIGINAL
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or (0~, m- or p-)methoxyphenyl. ® i 26 1 ] :

Examples of (01-010)-a1ky1 are methyl, ethyl,
propyl, butyl, pentyl, hexyl, heptyl, octyl,

nonyl and decyl or their isomeric forms.

(05-012)—cycloalkyl includes alkyl-substituted
cycloalkyl and bi- and polycyclic systems. It. is %o

be understood to include, for example: cyclopropyl,
2-methylcyclopropyl, 2y2rdimethylecyclopropyl, 2,3-
diethylcyclopropyl, 2-butyleyelopropyl, cyclobutyl,
2-methylcyclobutyl, -propylcyclobutyl, 2,3,4-triethyl-
crelobutyl, cyclopentyl, 7y2-dimethylcyclophenyl, 2-
pentylcyclopentyl, 5-tert-butylcyclopentyl, 2,2~
dimethylcyclohexyl, cycloheptyl, cyclononyl, cyclodecyl,

norbornyl or adamantyl.

An acyl radical of an amino acid is to be understood to

be preferably the radical of an d» -amino acid, in

particular from the series of naturally occurring d. -amino
acids or their antipodes such as, for example, H-Gly-, H-Ala-,
H-Val-, H-Ieu-, H-Ile-, H-rhe-, H-lLys~, H-Fro-, H-Trp-,

H-Met-, H-Ger-, H-Thr-, H-Cys-, H-Tyr-, H-Asn-, H-Gln-,

’H—Asp-, H~Glu-, H-Arg-, H-Orn- or the corresponding radicals

in the D configuration.

Without intending to confine the subject matter of the
invention thereto, some urethane protective groups R3 =
-CC=-C-WB according to the invention may be mentioned

hereinnfter:(01—06)-a1koxycarbonyl such as Boc; (03—042)7

cycloalkyloxycarbonyl such as Mboc, Ihoec or AdOC;lBAD ORIGINAL @
-
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CH3

//
7 \~\~\“ ‘ ://,
Mboc Iboc Adoc )
10 , | |
(05—012)-cycloalkyl-(c1-06)—a1koxycarbony1 such gg
Adpoc;
5“3
-U=0-C0- Adpoc
bHB
15
(06-012)—ary1-(01-06)-alkoxycarbonyl such as z,
20 Frioe or Bpoc,
‘ CH5
S ' \\_ ¢-0-co.
P -
, ~
CHé—O-CO~
25 Fmoc Bpoc
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substitued Z radicals such as Moc, Ddz and Z (p—N02)

S \ 3
7~ '\\\ - _ ‘- 7-- ~\ '
H,CO < ) OHy=0-00 \

Moc Ddz

and modified Z radicals such as Fyoc and corres-
ponding radicals derived from 2- and 3-picoline, all

of whie¢h can be substituted as indicated above for

(06-012)-ary1.

NN

\. 7/

-CH2fO-CO—

tyoc

Preferred N'T protective groups are those which
can be eliminated in the presence of acids, prefe-
rably in a pH range of about 1-6 and/or under

physiological conditions.

It is surprising that compounds of the formula I

with R3 = H are more stable than the corresponding
compounds with RO - H. 1In particular, they are
more stable under acid conditions as prevail,|for
example, in the stomach, and in the presence of
water. Thus, it is possible for the expert, by

im

specific choice of an N protective group, to

) l
control the release of the active compounds in such BAD ORIGINAL

a way that this takes place selectively at the site'
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of action.

Any chiral carbon and sulfur atoms present can occur
both in the R and in the 5 configuration. In such

cases, compounds of the formula I gxist in the form
of the pure enantiomers or as g stereoisomer mixture

(such as enantiomer mixture and diaatéreomer*ﬁikture).

The following compounds are of particular importance:
2-[4—Pyrr01idino-2-pyrimidinylmethylsulfinyl]-1H—
thieno—[3,4-d]imidazole, |
2-[4-Piperidino—2—pyrimidinylmethylsulfinyl]—1H—
thieno-[;,a-d]imidazole,
2—[4-Morpholino-2-pyrimidinylmethylsu]finyl]—1H-
thieno-[3,4-d) inidazole,
2~[4-(N,N-Dimethylamino)-2-pyrimidiny1methylsulfinyl}
~1H-thieno (3,4-d] imidazole,
2—[5-Methyl-ﬂ-pyrrolidino-2-pyrimidinylmethy1sulfiny{]
‘ —1H-thieno[3,4-d]imidazole,
2—[5—ﬂethyl—4-piperidino—2—pyrimidinylmethylsulfinyl]
~1l-thieno [3,4-d] imidazole, |
2-[5—Hethyl—4-morpholino-é~pyrimidinylmethylsulfinyﬂ
-1H-thieno[3,4~d\imidazole,
2-[5-Methy1-4-(N,N-dimethylamino)-2-pyrimidiny1methy14
sulfinyl] - 1ki-thieno [5,4-d] imidagole,
2—[5—Amino-4-pyrrolidino-?-pyrimidinj&hethylsu}finyﬂ
-1H-thieno [2,4-d] imidazole,
2~[E-Amino—a—piperidino-2-pyrimidiny1methylshlfinyl]
-1H_thieno[5,4—d]imidazole,
2—[5-Amino—4—morpholino—?—pyrimidinylmethylsulfinyl] ‘

, BAD ORIGINAL w4t
~1l-thieno [3,4-d] iniddzole, BAD =¥
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2-[5-Chlor0-4—pyrrolidino-?—pyrimidiﬁtlmethylsul-
finyl] ~1H-thieno |3,4-dlimidazole,
2-Kj—Chloro—u—piperidino—?—pyrimidinylmethysul—
finyll-ﬂH-thieno[5,4~q}imidazole,
2-(?-Chloro—4~morpholino~2~pyrimidinylmethylsul-
finylj-ﬁH—thienof},A-d}imidazole,
2-fj-Chloro—h—(N,N—dimethylamino)—2—pyrimidiny1methylb
sulfinyl)-1H-thieno |3,4-d |imidazole,

2- |5-Chloro-6-pyrrolidino-4-pyrimidinylmethylsul-
finyl]-1ﬂ-thienolﬁ,a—d)imidazole,
2-KS—Chloro—G—piperidino—u-pyrimidinylnethylaul—

finyl]-ﬂH—thienof},u-dlimidazole,

2-15—Ch10r0—6-morpholino—u pyrimidinylmethylsulfinyl’

—ﬂH-fhienoJ5,4-dlimidazole,

2- E-Chloro—6—(ﬂ,N-dimethylamino)-H—pyrimidinylmethyl—
sulfinyl)-ﬂn—thieno[3,4—d]imidazole,

- E—Pyrrolidino-h—pyrimidinylmethylsulfinyl]-1H
thieno- [3,4-d|imidazole,

- (6-Piperidino-4-pyrimidinylmethylsul finyl }-1Hsthieno-
[3,4—d‘11midazole ’
2~[S—Horpholino-u—pyrimidinylmethylsulfinylj—1H-thieno—
k,u-d]imidazole,

2~ [6-(N,'N—Dimethylamino)—” pyrimidinylmethyl ‘siilfihjrlj:
-1H-thieno B,A-djimidazole,

2- E—Nethyl—6apyrrolidino-u—pyrimidinylmethylsulfinylj
~1H-thieno [3,4-d{imidazole,

2- B-Methyl—6-piperidino—u—pyrimidinylmethylsulfinyl]}
-1ll-thieno E,u-—d}imidazole,

2~ E—Hethy1—6-morpholino—U-pyrimidinylmethylsulfinyl]
~A-thieno [3,4-d \imidazole, BAD ORIGINAL

. \
D E-Methyl-G—(H,Nudimethylamino)-a-pyrimidinylmethyl-

'



10

15

20

25

30

2-(5—Amino-6-pyrrolid

16~

ino-#—pyrimidihylmethymbul-

finy%]—1H— thien015,4~331midahole,
2-[5-Amino-6-piperidino~4-pyrimidinylmethylsulu
finy%}-1H-thieno[5,4-ﬂ imidazole,

2-[SLAmino—6—morpholino~4~pyrimidinylmethylsulfinyy

—1H-thieno{5,4-d‘imidazole,

2-[5-Amino-6-(N,N-dimethylamino)-4-pyrimidiﬁyl-

methylsulfinyl]-1H—thieno[3,4-djimidazole,

-

2-[4-Nethoxy-2—pyrimidinylmethylsulfiny?]-1H—thieno-

(3,4-d)imidazole,

2—[4-Ethoxy—2-pyrimidinylmethylsulfiny{]-1H-thieno-

@,4~d]imidazole,

2-Lu-Benzyloxy-2-pyrimidinylmethylsulfinyl]—1H-

thieno-[3,4-d] imidazole,

2-{ﬂ-Phenoxy—E-pyrimidinylsulfiﬂ"J—1H-thieno-

]},a-dJimidazole,

2-L#-ISOprOpoxy-P-pyrimidinylmethylsulfinyl]—1H-

thieno-{},u-djimidazole,

2-[y-nethoxy-s-methyl-e-pyrimidinylmethylsulfinyﬂ-

WH-thieno [3,4-d] imidazole,

2-‘g-Ethoxy—S-methyl-2-pyrimidiny1methylsulfiny{]-1H

thiend[},4-d}imidazole,

2-l#-Bénzyloxy—5-methyl—2-pyrimidinylmethylsulfinyﬂ-

1H-thieno{},4-dlimidazole,

2~{ﬁ-ﬂethyl—4~phenoxy-2-pyrimidinylmethylsulfiny{}

1H—thienoL§,4—d\imidazole,

2-(A—Isoprdpoxy-s-methyl—2—pyrimidiny1methylsulfinylj

-1H—thieno[;,a-d\imidazole,

Z—LS-Chloro—a-methoxy-2—pyrimidiny1methylsulfin;u;ﬂq,wu
1H~thieno [3,4-d limidazole ' BAD ORIGINAL Q
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2-LS-Ch1oro—u~isopropoxy-?-pyrimidinyJmethyléul
finyl}ﬂﬂ-thieno}} 4-d|imidazole,
2-{#GBenzyloxy~9-Chloro ?—pyrim1diny1methylsulf1nyl{
-1~ thieno 5 4~ d,lmldazole, '
21)-Chloro~u-phenoxy ?—pyrlmldlnylmethylsulfinyl
—1L-th:eno f,u djimidazole,
L-[9—[etboxy—u-pyr1m1d1nylmethy1<ulf1ny]’ 1H-
thleno-lE 4-d [imidazole,
2~|6-Ethoxy-4—pyr1mid1ny1methylsulflnyll-ﬂﬂ thieno-

% 4-dJimidazole,
2-[6-Benzy10xy~4~pyr1midiny]methylrulflny{} -1H~thieno~
}% 4-4J1mida701e,
2~ b-Methoxy-v—methyl-a-pyrlmldinylmethylsulfinv1r1ﬂ—
thieno{} 4-d|imidazole,
2-]§-Fthoxy—a-met}yl-4-pyr1m1diny1methylsulfinyq-
1H- thieno[},a—dllmldazole,

2—L6-Benzy1oxy—5-methyl-4-pyrimidinylmethylsulfinyl]

-7H-thieno |3,4-d) imidazole,
- Eﬁﬁ-Chloro-6-methoxy-4-pyr1m1dinylmethylsulfinyl]

-1H-thieno (3,4-d| imidazole,
?-(S-Chloro-6-ethoxy-u-pyrimidinylmethylsulfiny{)

4H-thien0(3 4-d) imidazole,
2~ [a-nethylthio P~pyr1m1d1njlmethylsulflnylr1H-
thieno-~|[3,4 -d(imidazole,

2ﬁg-hthylthio —2-pyrim1dinylmethylsulflnyy -1H~
thieno-[},a—q)imidazole,

2-| 5-lMethyl-4-methyl thio— P—pyrim:dinylmethylsulflnyl)
~1H=- thieno]},a-qjlmidazole,

2- L5-Hethy1-4—ethy1thio->—pyrimidinylmethylsu-

finyl) ~AHsthieno[3,4-d| imidazole, BAD ORIGINAL @

{
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Tinyl ~1H-thieno g,a-d]imidazole,
2-[S-Chloro-ﬂ-ethylthio-2~pyrimicinylmethylsul—
finyl]—1ﬂ~thieno @,4~dJimidazole,
2~[6-Methylthio~4~pyrimidinylmethylsulfiny{]-1H-
thiéno—[},#—qjimidazole,

2~ S-Plethyl—(_;-methyl thio—1+-pyrimidiny1methyl-
Sulfinyl| -1li-thieno Ls,a-dj imidazole,
2-[G-Ethylthio—S-methyl—a-pyrimidinylmethylsul-
finyl]—1H-thieno &,4~q]imidazole,
2-[§~Chloro—6—methy1thio-a-pyrimidinylmethyl—
Sulfinyl]-1H-thieno E,l&-dJimidazole,
2-(?-Chloro-6—ethylthio-a-pyrimidinylmethyl-
sulfinyl]-1H-thienoJ},4-djimidazole,
2~(S-Trifluormethyl—a-pyrrolidino—?-pyrimidinyl-
methylsulfinyl)-1H-thieno E,a-djimidazole.

V2- (5-Trifluorme*hyl-4-piperidino-e—pyrimidinyl-

methylsul £inyl)-1H-thieno {;,a-d]imidazole,
2~ (5-Trif1uormethyl-&-morphblino-2-pyrimidinyl~

,methylsulfinyl)—1H-thieno[},a—dJimidazole,

2~ @-Trifluormethyl—a—(u,N-dimethylamino)-2~
pyrimidinylmethylsulfinyl’-1H-thieno {3,4~d}imidazole,
2~(5-Fluoro-4-pyrrolidino-?—pyrimidinylmethyl- .
sulfinyl)-1H-thieno B,#-d]imidazole, |
2—(5-Fluoro—#-piperidino-?-pyrimidinylmethyl-1

Sulfinyl)-1H-thieno B,4-d_jimidazole,

————

BAD ORIGINAL
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2-(5-Cyano-4-pyrrolidino-?-pyrimidinylmethyl-
sulfinyl)-1H-thieno [3,4-d |imidazole,
2-(5-Cyano-4-piperidino-2-pyrimidinylmethyl-
sulfinyl)-1H-thieno (3,4-d|imidazole,
?=(5=Fluoro-6-pyrrolidino-A-pyrimidinylmethyl-
sulfinyl)—ﬂﬂ-thienoL5,4—d]imidazole,
2-(S-Fluoro—G—piperidino-”-pyrimidinylmethyl—
sulfinyl)-1H-thieno B,H-djimidazole,
2-(5-Fluoro-6-morpholino-/t-pyrimidinylme thyl-
sulfinyl)-1l-thieno |3,4-d]|imidazole,
2—[§-Fluoro—6—(ﬂ,N—dimethylamino)—u-pyrimidinyl-
methylsulfinyl}-1H—thienol},a-d)imidazole,
2-(5-Cyeno-6~pyrrolidino~/-pyrimidinylmethyl-
sulfinyl)-1H-thieno [3,4-d|imidazole,
2-(5-Cyano-6G-piperidino-4-pyrimidinylmethyl-
sulfinyl)-1H-thiero |3,4~d |imidazole,

2-(5-Cyano-6-morpholino-4-pyrimidinylmethyl-

‘ sulfinyl)-ﬂﬂ-thieno(ﬁ,"~dJimidazole,

2~ [95-Cyano-6-(N,N-dimethylamino)-/t-pyrimidinyl-
methylsulfinyl]-1H—thieno[},u-d}imidazole,

2-(5~Nitro-6-pyrrolidino-/t-pyrimidinylmethyl -

' sulfinyl)—ﬂﬂ—thienol},ﬂ-dlimidazole,

2-(5-Nitro-6-piperidino-4-pyrimidinylmethyl-
sulfinyl)-1il-thieno B,u-d}imidazole,
2=(5=Nitro-6-morpholino-4-pyrimidinylmethyl-
sulfinyl)-1H-thieno B,N-dkimidazole,
2-{5—Nitro—6-ﬁ,N-dinethylamino)—A—pyrimidinyl-
methylsulfinyl]-1H-thieno[5,4-d]imidazole,

- (5-Cyano—u-morpholino—?-pyrimidinylmethyl—

sulfinyl)-1li-thieno |3,4-d]|imidazole, 'BAD ORIGINAL
\
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2-[?—Cyano-4~ (N,N-dimethylamino)-2-pyrimidinyl—
methylsulfinylj—1H-thieno ?,4-dJimidazole,
2-(S-Niro-4-pyrrolidino~2-pyrimidinylmethylsulfinyl)-
VH-thieno [3,4-d |imidazole,
2—(5~Nitro-ﬂ—piperidino—e—pyrimidinylmethylsulfinyl)-
1H-thieno F,a-dJimidazole,
?~(5-Nitro-4-morpholino-2—pyrimidinylmethy1sul-

finyl )-1H-thieno [3,4-d ]imidazole,
2-[S-Nitro—u~(N,N-dimethylamino)-2-pyrimidinyl—
methylsulfinyl] -1H-thieno|3,4~d|imidazole,
2-(5-Trif1uormethyl-6-pyrrolidino-#-pyrimidinyl—
methylsulfinyl )-1H-thieno L},a-q]imidazole,
2-(5-Trifluormethy1-6-piperidino-u—pyrimidinyl-
methylsulfinyl)-1H-thieno[3,4-d]imidazole,
2-(S-Trifluormethy1-6-morpholino-u-pyrimidinyl—
methylsulfinyl)-1H—thienol},u—qjimidazole,
2-[}-Trifluormethyl-G-(N,N-dimethylamino)—4-

pyrimidinylmethylsulfinyl]—1H-thieno[3,4—djimidazole.

The invention also relates to a process for the

Preparation of compounds of the formuls I, which

‘comprises

a) reaction of a compound of the formula II

A<\> _x] (11)

53
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.
in which A, Rq, H? and R~ are ac Jdefined on pages

1 and 2, and
X1 denotes i. a leavine grou~ or

ii.  -osH, -57MY or -

\

MY, with ¥

represen-

ting a cation, for examplé an alkali or

alkaline earth metal, ammonium or

alkylammonium ion,

in particular a sodium or pot

with a compound of the formula 111

"‘*‘O‘“““[\N/J\\pg

_
in which X, v, z, k', &%, R®, R7, g8,

are as defined on pages 2 and 3, and

2 & Tt e
X denotes -\)I’l, = I or -/« 2‘-N+’

asgsium ion,

(111)

R? andg R1°

with M*

representing a cation in the abovementioned

case i. and

denotes a leaving group in the abovementioned

case ii., or

b) reaction of a compound of the formula 1V

NH
A/ 2l
AN
.
“NH-R>

(1V)

e —
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in which A, Rq, R® and R? are as defined above,

with a compound of the formula V

" Z
R
0 7N
N | |
c S C .9
216 o/ Is ! W)
in which X, ¥, 7, R*, R?, R®, R?, 8, R? and RO

16

are as defined above, and R represents an

esterifying group,

i. if desired, oxidation of (an) -U- group(s)
present where aprropriate in a compound

of the formula 1 to (an) -i0- or -5027 group(s),

ii. if desired, oxidation of (an) -30- group(s )

present where appropriate in a compound of
\
the formula I to (an) -i0-,- group(s)d ?

iii. if desired, acylation, alkylation or
aralkylation of- & compound of the formula I
in which R5 represents hydrogen,

iv. if desired, hydrolysis of a compound of
the formula I in which R does not denote

hydrogen, and

Ve conversion of a compound of the formula I,

if desired, into its physiologicaﬁly

tolerated salt, BAD ORIGINAL g
|
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it also being possible for two or more of the
measures i.-iv. to be carried oul in 2 sequence

other than that indicated.

If, in accordance with the process variant (a)
which is preferred here, compounds of the formula
I1 are reacted with compounds of the formula ]Il
then X or X2 represents a leaving group which
cen be detached nucleophilically, such as Cl,

Bry I, -0-'(,-Cil,, -0- " p=CF5 or =0=30=(Cgly=pCH) .

The reacticn of a combound of the formula 11 with

a compound of the formuln 111 or «alts thereof

is carried out in an inert solvent such as, for
exémple, water, methylene 2hloride, methanol,
ethanol, acetone, ethyl acetate, toluene, tetra-
hydrofuran, acetonitriie, djmethylformamide, dimethyl
sulfoxide or mixtures of these solvents, expediently
in the presence bf an inerganic or organic base

such as, for example, the hydroxide, carbonate,
alkoxide, hydride or amidé of sodium or potassium,

or ammonia, triethylamine, tributylamire or pyridine,

at -20 to +150°C, preferably at 0-80°,

The compounds of the formula 11 can be prepared
in analogy to kndwn processes, for example by ring
closure of approprlﬁtely substituted "2, 3 3,4- or ",

dlamnnothlopbenes of the formula 1V defined above

‘B;D ORIGINAL @
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using appropriate sulfur compounds such as carbon

disulfide (for example Li-A 3,132,167).

The 2,3-, 3,4~ (r 4,"-diaminothiophenes required
for this are either known from the literature

or can be prepared in analopgy to known processes.
They are obtained by, for example, reduction of
appropriately substituted aminonitrothiophenes.

r16

iq the esters of the formula V used in process
variant (b) represents an esterifying group, |
preferably (01—06)—alky1 or benzyl.

The reaction of a compound ol ..e formula 1V with a
compound of the formula.V in process variant (b)

is carried out in analogy to the procedures
described in Preston. et al., Benzimidazoles and

Congeneric Tricy¢lic Compounds, I'art I, New York,

pages 10 - 13,

The compounds of the formula .l obtained in this
way can, if R3 denotes hydrogen, be converted

into physiologically tolerated salts.

Furthermore, compounds of the formula I with T = -i-

can be converted, using suitable oxidizing ‘agents,
into those with T = -3¢~ or —302-. It is also

possible in the same way to oxidize -t- groups in

e ® to 87, |we——

'BAD ORIGINAL
|

the substitvents R', R° and R
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This reaction is carried out in a suitable inert
solvent such as, for example, methylene chloride,
chloreform, carbon tetrachloride, 1,”~dichloro-
ethane, toluene, ethyl ncetate, acetic acid,
trifluoroscetic acid, water, ctethanol, ethanol
or mixtures thereof, at -20°C to +1SOOC, prefe-

rably at -10°C to ;40°C.

Lixamples of suitable oxidizing agents are: hydrogen
peroxide, peracids and peresters such as peracetie
acid, trifluoroperacetic acid, monoperphthalic

acid, m-chloroperbenzoic acid and esters thereof, ozone,
dinitrogen tetroxide, iodosobenzene, N-chlorosucci-
nimide, 1—chlorohenzofr5ﬂzole, fodium hypochlorite,
potassium peroxodisulfate, t-buty) hypochlorite,
tetrabutyl ammonium periodate or permanganate,

sodium metaperiodate, celenium diovxide or manganese
dioxide, ceric ammonium nitrate, chromic acid,
chlorine, bromine, dinzabicyclo[,?.?.?]octnne/
bromine complex, dioxane dibromide, pyridinium
bromide perbromide, sul furyl chloride, 2-arylsul-
fonyl—}—aryloxaziridines, titanium tetraisopropylate/
tert-butyl hydrcperoxide (where appropriate with

the addition of dialkyl esters of (L)= or (1)~

tartaric acid and a defined amount of water),

It is likewise possible to use isolated, where

ajpropriate immobilized, oxidizine enzymes or

microorganisms as oxidizing agents. r— Q
BAD ORIGINAL &
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The oxidizing agents are used in equimolar amounts
¢1, where appropriate, in a small excess of 5-10
mol-% in the oxidation to T = -50-, or in larger
excess and/or at hipher reaction temperature when

oxidation to T = —502— is desired.

Compounds of the formula I with R’ # Il can be prepared
3

starting from compounds of the forrula IV with R
# H and compounds of the formula V, or by acylation,
alkylation or aralkylation of compounds of the
formula 1 with hz = H. The second route will be

dealt with in somewhat more detail hereinafter.

The acylation, alkylation or aralkylation of compounds
of the formula J is carried out in a manner known

per se usineg the appropriate acylating agents, alky-
lating agents or aralkylating agents in a suitable
organic solvent, as a rule at a temperzture between-
70°C and the boiling point of the reaction mixture,
where appropriate in the presence of a tase.

im protective groups of the formula VI with p =0,

N
q =1, W = bond afid B = hydrofen can be introduced
into compounds of the formula 1 (R3 = H, T = ) by,
for example, hydroxyalkylation, it being possible

im prote-tive groups with gV r12? .

to introduce N
hydrogen in a manner known per se (cf., for example,
Fur. J. Med. Chemn. 15[?9?0} 5863 J. fled. Chem., 22

(19791 1113) by hydroxymethylation using formaldehyde

BAD ORIGINAL Q)
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in an Organic solvent suct
nitrile.

l as, for

exanple, aceto-

ation ig ¢

T'he hydroxya]kyl *arried out at g

temperature between (O and the boiling point or

where appropriate ip the
Presence or g base such

the reactiop mixture,

as trlethylamine.

Hydroxymethyl compounds of the formula vi3
}
N ,” YJ\\(
\ A/N>\ - J’\N'LR9 (VIT)
\4 bs |
H20H

S of the

N ?J “/'\g (VIIT)

‘ c
I SN 2
\1‘ I& 5 N R

dH2~O-w-B

in which w=B ig ap acyl radical,

Compounds of the formula 1 with R3 = H can also
be nlkylateqd vwith reagents of the formulas 1y

0

l
Halogen—CHq—U—&~WB (1x)

Such ag, chloromethyl pivalate

for example,

in g known manner, resulting inp the correspond1ng|

BAD ORIGINAL
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carbonates (W = ~CO-0- or -CC-O-CR'2R'*-). The
reaction is carried out, for example, in the manner

described in EF-A 176,308, page 12.

fcyl radicals of amino acids are coupled in a
known manner, for example DCC/HOBt or dialkylphoe-
phinic anhydride method) to compounds of the

formula I with R = H.

ni® protective groups of the formula VI with p = O,

q = 1 and qu and/or qu # hydrogen are introduced
by reacting a compound of the formula 1 (R5 = H,

P = 3) with 1 to 10 equivalents, preferably 2 to 3
equivalents, of the appropriate !, =halogenoalkyl
ester. The «.-halogenoalkyl esters used are obtained
from acid halides and aldehydes by known methods
(cf., for example J. Amer. Chem. ioc. 43 [ 1921)

660; J. Med. Chem. 2% [1980|469-474).

Bromoalkyl esters are preferably used. Alternatively,
it is possiblé to treat the anion of a compound

of the formula I (R = H, T = S), which can be obtained
from the latter and NaH, with the d.-halogenoalkyl

ester,

It is also possible, in place of the d-halceénoalkyl
esters, to use | 1-(alkylcarbonyloxy)alkyl|pyridinium
salts which are prepared in analogy to the known

L1-(arylcarbonyloxy)alkyljpyridinium salts (cf.Angew.

BAD ORIGINAL @
|



10

15

20

25

30

-29-

26113

Chem. Suppl. 1982, 675-685) from the corresponding,

acyl halides, aldehydes and pyridine.,

Alkylamino acetals of the formula I in which R7
represents a radical of the formila VI in which

p is O, q is 1 and W dendtes a bond or —CR15R14-,

and B has the above meaning, are prepared by

treating a compound of the abovementioned formula

V1 in a dipolar aprotic.solvent, such as dimethyl formamide,
with about one equivalent of NaH at ahout 20 to

SOOC, preferably at about 25°C. 1The resulting anion
ie then reacted with about one gquivalent of n
halogeno ether of the formula halogen-Cqukqe-w-B
(halogen = chlorine or bromine), the reaction mixture
being stirred at about 20 to 50°C, preferably at
about 25°C, for 15 minutes. The halogeno ethers

are known and many of them are commercially available,

or they can be prepared in analogy to known compounds.

Urethanes of the formula I in which R3 represents
a urethane protective group of the formula VI (p =

P4
7 g9 = 0O and W = bond or‘-CR’UR’Ml

-) are obtained

from the corresponding coumpounds with R3 = H by

reacting the latter, where appropiiate in the

presence of a base ruch as NaH, in a suitable solvent

as DMF, with fluoro- or chloroformic esters of the

formula Cl(F)-CO-OfWB (in analogy to the prqcedure
described in Fl-A 176,708, page 12). -

lBAD ORIGINAL @
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are often commercially available or can be prepared

by known methods.

Aralkyloxycarbonyl and alkoxycarbonyl groups can

aleo be introduced using the known dicartonates,

which can often be bouvght, such as di-tert.-butyl
dicarbonate and dibenzyl dicarbonate.

substituted or modified 7 groups in which R15

and/
14 .

or R are hydrogen are prepared by reaction of

the corresponding unprotected compound of the

formula I, if necessary with the assistance of a

base, with the appropriate azides or the appropriate

carbonates.

The processes which can be used for the acylation

of the compounds of the formula I (R3 =H, T = ©)
besides the customary ntandard conditions (for
example acetic anhydride, triethylamine, dimethyla-
minopyridine) are others such as, for example,
reaction with N-[ﬂ-(arylcarbonyloxy)alkyl]pyridinium

salts (disclosed in Anpgew. Chem. Suppl. 1982, 675-685).

For the preparation of dialkoxy derivatives of the
cormula 1 (&3 = —ci!21*-B, in which k' and g

each denctes alkoxy, or together denote alkylenedioxy,
and B denotes H; T = i or S0) =& corresponding

2
compound of the formula I with R’ = I' is preferably

reacted in the presence of a base with the appropriate

iBAD ORIGINAL
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orthoformic esters such as trialkyl orthoforfates.

Compounds of the formila 111 in which X2 is hydroxyl
con be prepared by reaction of approp ...ely
substituted amidines with suitably substituted |-
keto esters. For example, reaction of methoxy-
acetamidine hydrochloride with the sodium galt of
ethyl formylacetate yields the compound of the

o]
formula III (Y = N, X - CH, X° = OCH,, % = OH).

5’
The reaction of formamidine acetate with methyl
3-keto-4-methoxybutyrate analogously results in the
compound of the formula 111 (Y = CH, X = N, X° =

OCH Z = CH).

39
Apart from the thienoimidazole : .rivatives described
in the examples, it is possible according to the

invention also to obtain, for example, the compounds
of the general formula ] or the salts thereof which

are listed in the tahle which follows.
Lbbreviations used:
methyl (lie), ethyl(tt), propyl (I'r), Butyl (Bu),

hexyl (Hex), acetyl (Ac), phenyl (fh), cyclo (c),

iso (i).
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The new compounds of '’ ¢ formula I and their salts

-

hrve valuahle pharmacoloricsl properties,

I'hey distinctly inhi!i!' eastric aci secretion
and, furthermore, have nn excellent rastrointes-

tinal protective actic-.

"Gastrointestinal protecrtion” in this connection

is to be understood to be the prevention and
treatment of gastrcijntectinal disorders, especially
inflammatory gactrointestinal disorders and

lesions (such as, for exemple, gastric ulcer,
duodenal ulcer, gastritis, and functional gastro-
poathy due tc yperacidity or drug-related), which
can be.caused, for exnmp]e,'by microorgonisms,
bacteriotovine, drugs (for example antiinflammatory

and antirheumatic agents), chemicals (for example

ethanol), rcastric acid or stress situations.

i

Ry reascn of their excellent properties, the .
sutitituted thienoiridazoles of the formula 1 and
their pharmacolc cally tolersted salts are
outstandinily suitalle for use in human and
veterinary medicine, beinr, used, in particular,
for the treantment and prorhylaxis of disorders

of the stomach and intestines and those disorders

deriving from excesrive gsstric acid secretion.

Tt has been found that colon H* /K* ATiase |
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(cf. Gustin, Goodman, J. Biol. Chem. 256[1981)
1C651-10656) is also ~trongly inhibited in

vitro by compounds whi~ 1 are produced on
treatment of the compounds of the formula T,
according to the inventicon, with acid (for
example with sodium acetate/HC1 buffer with

a pll of about 4-5.5). Iransformation products

of this type may also ¢ formed in vive on
passage of the compoun.: of the formula 1 through
the gastrointestinal tract. The extent to which
they are formed depends« on the substitution pattern

and on the pi.

Colon H' /K'Y Allase is attributed with a crucial
influence on the electrolyte balance on the

intestinal mucosa.

Hence, inhibiturs of cclon H* /K'Y ATlase, such as
those mentioned above, umay intervene in this
eouilibrium and be used for treating disorders

where the electrolyte bhnlance is disturbed.

Hence the invention alen relates to the use of
compounds of the formula 1, or their acid trans-
formation products, for the treatment of diarrheal
disorders. fxamples of cuch disorders are
inflammatory intestinal dicorders such as chnlgra,
paratyphoid, travelers' -'inrrhea or other types

of gecrelury diarrhea, a: well as other intestinal

\BAD ORIGINAL
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disorders such as ulcdrative colitis and regional

-79~

enteritis.

Hence the invention furthermore relates to the
coempounds of the formuls 1, according to the
invention, for use for the treatment and prophy-

laxis of the abovementioned disorders.

The invention likewine embraces the usce of the
compounds accordine te the invention for the
preparation of pharmaceuticals used for the
trentment and prophylaxis of the abovementioned

disorders.

The invention further relates to pharmaceuticals
wtich contain one or more compounds of the
general formula I and/or their pharmacologically

toleratea salts.

The pharmaceuticals are 1 repared by processes
which are known 1er se and familiar to the expert.
As pharmaceuticals, the pharmacologically active
cempounds (= active substances) according to the
invention are used either as such or, preferably,
in combination with suitable pharmaceutical
auxiliaries in the form of tablets, coated tablets,

capsules, suppositories, emulsions, suspensions

or solutiona, with the ccntent of active substance

BAD ORIGINAL @)
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advantapgeously beinpg between 0.1 and 6. ¢,

Ihe suxiliaries suitablc for the desired pharma-
ceutical formulatiors are familiar to the expert
on the basis of his knouledre. Besides solvents,
gel-forming agents, suppository bases, tableting
auxiliaries and other active substance vehicles,
it is possible to use, for example, antioxidants,
dispersing agents, emulrifiers, antifoam agents,
nasking flavors, preservatives, soluhilizers or

colorants.

The active suhstances can te adminictered orally
or parenterally, with oral administration being

preferred.

In general, it hss proved advantageous in human
medicine, in the case of oral administration,

for the active substance(s) to be administered

in a daily dose of about 0.01 to about 20 wg/Ke;

of bodyweight, where appropriate in the form of
several, preferably 1 to 4, single doses to achieve
the desired result. In the case of parenteral
admiristration, the dosapes which can be used

are similar of (especially in the case of intra-
venous admiristration of the active substances)

as a rule lower. Lver:y expert will be able eacily

to establish, on a basis of his expert knowledre,

RO
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the optimal dosage and mode of admiristration of

-81-

the active substances necessary in each case.

1f the compounds accordline to the invention and/

0 their 1lts are to be used for the treatment

of the ahovementioned dicorders, it is also possible
for the pharmaceutical formulations to contain

one or more pharmacoloricnlly active inesredients
fron other groups of pharmaceuticals, such as
antibiotics, antacids, for example alurinum
hydroxide, magnesium aluminate, sucralfate, bi
salts; tranquilizers such as benzodiazepines,

for example diazepam; spnesmolytics such as, for
example, bietamiverine, camylofin; anticholinergics
such as, for example, pirenzepine, telenzepine,
oxyphencylimine, phencarbamide; local anesthetics

such as, for example, tetracaine, procaine;

-and, where arpropriate, rastrin antagonists, enzymes,

vitamins or amino acids.

I'or a form for oral administration, the active

compounds are mixed wit! the additives suitable

for this purpose, such as vehicles, stabilizers

or inert diluents and converted by customary
methods into suitable dorare forms, such as tablets,
coated tablets, hard pelntine capsules, aquenué,

alcoholic or oily suspersions or aqueous, alcoholic

or oily solutions.

e
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L,xamples o inert vehiclea,which eon te used are
foum arabic, magnesin, +« rpeaium cartornte, lactose,
;;lucose or starch, erpcocially eorn oforeh. In
this connection, formul-tion can he affected both
ar dry and wet ﬁranuléﬁ. lxamples of suitable

0ily vehicles or ecolventc ave vegetahl~ and

arimal oils, such as sunflowver 0oil or fish liver

oil.

Fer subcutaneous or intravencus administration,
the active compounds or their physiologically
tolerated salte are corverted into a solution,
suspension or emulsion, it desired with the
substances customary for this purpore, such as
solubilizers, emulsifiers or further suxiliaries.
Lyamples of suitable colvents for the new active
compounds and the corresponding physiologically
tolerated salts are:water, phyriological saline
solutions or alcohols, for exarple ethanol,
propanol ov rlycerol, ar well as sugar colutions
auch as flucose oOr mannitol sulutiors, or else n

mixture of the various 1 ents mentionecd.

The examplesn which fo”low cerve to illustrate the
invention without intendine tn confine it thereto.

Lxample 1

?—[H-HorphOWino—2-pyrimiﬂiny]mothylsul!inyl} 1=

\
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A mixture of 120 ¢ of methoxyacetamidine
hydrochloride and 200 g of ethy] fermylacetate
sodium nalt in 1.% | of water was stirred at
room temperature for Z,days. The reaction
solution was concentrated and then acidified
with hydrochloric »cid and extracted with
hydrochloric acid and extracted with dichlo-
romethsne. lurificsation by column chromatoe
graphy resulted in 170 g of 2-methoxymethyl -/~

pyrimidone (meltinr point 126°C).

A suspension of 100 g of ?—methoxymethyl—a-
pyrimidone and 50C ml of phosphorus OXy-
chloride was slowly heated until a clear
solution formed. Ixcess phosphorous oxychloride
was dictilled, the residue was hydrolyzed with
ice-water, and the pl' was adjusted to 10 with
sodium hydrovide solution. Extraction with
dichloromethane followed by purification by
column chromatopgraphy resulted in 101 & of 2-

methoxymethyl-4-chloropyrimidine as an oil.

A solution of 12 g of 2-methoxymethyl-4-
chloropyrimidine and 15 ml of morpholine in

50 ml of dichloromethane war stirred at room
temperature fo: % hours. The reaction sélution
was washed several times with water. The
organic phase was dvried and, after purification
by column chromatopraphy, yielded 13 g of 2-

methoxymethyl-4-morpholinopyrimidine as an oill

BAD ORIGINAL ,@)
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d) A solution of 24 ml 6f boron tribrcmide in

e)

£)

100 ml of dichloroicthane was added dropwise,
at -25°C under a nitrogen atmosphere, to

a solution of 13 ¢ of ?-methoxymethyl-4-
morpholinopyrimidine in 100 ml of dichloro-
methane, After 50O minutes at —?UOC, the
solution was. left to stand at 0°C for a further
2 hours and then pou-ed onto ice. The solution
was made alknline with sodium hydtioxide

solution and was exiracted with dichloromethane.

After drying (ha, (”) and concentration, diethyl

ether was added, and “.5% ¢ of 2-hydrexymethyl -
4-morpholinopyrimidine were obtained as a

solid (melting point 76-77°C) .

A solution of ".% r ¢of 2~hydroxymethyl-4-
morpholincpyrimidine and 17 ml of thionyl
chloride in 200 ml of dichloromethane was
stirred at room temrerature for % hours,
After concentration, diethyl ether was added,
and the precipitated 2-chloromethyl-4-morpho-
linopyrimidine hydrochloride was filtered off

(yield of 6.0 g3 melting point 215°C).

mixture of 1 g of ceodium methylate, 1.3 g
of 2-mercaptothienc 7,/-d'imidazole and P e
of ?-chlorcmethyl-4-morpholinopyrimidine
hydrcchloride in “C ml of methanol was heated

under reflux for 2 hoeurs. The mixture was

‘BAD ORIGINAL @
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then poured onto ice-water and extracted with

-85-

dichloromethane. Yurification ty column
chromatography resulted in 1.6 g of 2-(4-~
morpholino-?—pyrimidjnylmethylthio)thieno
[3,4-d| imidazole as a solid (melting point
185°C l[decomposition) ),

200 mg of m-chloroperbenzoic acid were added
in portions to a suspension of 300 mg of 2-
(4-morpholino—P-pyriﬁidinylmethylthio)-ﬂH—
thieno p,4-d Jimidazole in a mixture of 20 ml
of dichloromethane and 70 ml of sodium bicar-
bonate solution at 0°C., After 70 minutes,

the Na salt of 2-(4-morpholino-2—@yfiﬁ1d1ﬁyl-
methylsulfinyl)-1H-thieno- f3,4-d] imidazole
separated out between the phases and was
filtered off and washed with dichlormethane

(yield: 300 mg; melting point 165°% aecomposition]).

300 mg of the Na sait of 2-(4-morphelino-2
pyrimidinylmethylsul finyl)=1H-thieno E,&—d J
imidazole were suspended in a mixture of 10 ml
of dichloromethane and 10 ml of water, and the
PH was adjusted to ¢ with saturated ammonium
chloride solution. IThe saqueous phase was
extracted with dichloromethane, and the oréanic
phase was dried (Nagﬁoa) and concentrated.

Radial layer chromatcegraphy resulted in 200 mg;

\‘BAD ORIGINAL @)
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of 2-(4emorpholino—?-pyrimidin

-4n-thieno[;,u-d)imidazole as

point 164°C [§ecomposition]).

Pne following compounds

manner:

Ixample 2
eridino-?—pyrimidiny

o (a-Fip
neltine poin

&3,4-d3 —imidazole,

rxample %
Q—N,N—Dimethylamino-

2~ |
17

thieno- 2

p-pyrimi
u-djimidazole.

@ecompositionj

fxample 4

2-\5—Methyl—u—morpho

\z,u-d}imidazole, me

were obtained in an

1methylthio ]

dinylmethylthio]

1ino—2-pyrimidiny1meth

2G18

ylmethylsulfinyl)

a solid (melting

analogous

-1H-thieno

v 197°C [decompositionj

-1H-

meltine point 19%00

ylthioJ

1ting point 17700

-1H-thieno |:
Becompositionj

fxample 5

2- @—Methyl-u-piperidino-2-pyrimidiny1methylthio]-ﬁﬁ~
thieno B,#—dj imidazole, melting point 117°C
\decompositionj
Txample ©

1methylthio |

2= @-Néthyl—“-piperaz

-1H-thieno |2, 4-d [imidazole,

becomposition)

ino—?—pyrimidiny

meltine point 230°C

\EuﬂDtbﬂﬂmNpL
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Example 7
2-[5—hethy]—ﬂ-(4—methylPhenylamino)-?~pyrimidinyl-
mothylthioj-ﬂ“-thieno ‘,ﬂ-d}imidazole, melting

point 77°C [decrmponit%wﬁ

“yample ©
2-}S—Lethyl-a-(a—methy]phenylamjno)~7-pyrimidiny1—
mothylsu]riny1|-1u~tnionr32,~~dfimidnru1o, melting

point 114%: ldecomposition

Kyample 9
ﬁ—(B—Ch]nro-ﬂ-pineridjnh—?-pywimidiny]mcthy]t‘io)~
MW =thiero “yh=dlinidage o, melting point 1229

Ldecomponitioqj

“xample 10
P—(5—0h10ro—”-piperidino-ﬁ-pyrimidinylmethyl-

su]finy])-1V—thjeno[3,4-djimidazole, melting

point 5900 [decomponitioqf

I.xample 11
2—(5—Chloro—&—morpholino-?-pyrimjdiny]methylthio)—
TH-thieno iz,u—dlimiduzn]e, melting point 165°C

(decompositionf

Example 1p
?—(S—Chloro—ﬂ~morpho]irm«?~pyrimidinylmethylsulfiny])
Pﬂﬁ—thienof?,u-d]imjdw7W1e, meltin~ point 219

[decomponitioﬂ

Ra R
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lLkxample 1%
2-(sChloro-4-morpholinec-"-pyrimidiny ! cthylsul-
fonyl)—ﬂ”-thieno[%,ﬂ—d imidszole, me!.inp point

155° {decomposition)

".xample 14
2—[5-Nethy1—4-(u—mcthy]—4—piperaziny1)—?—pyrimi—
dinylmethylthid —4H—t“ienor?,ﬂ-d]imidazole, melting,

roint 159°C{decompouitiod

Lxample 15
2-(5-Chloro-4-pyrrolidino-2-pyrimidinylmethylthio)-
1U—thieno[5,4—@ imidazole, melting point 188°C

[decompositio&

Lxample 16
2-(5-Chloro-#4-pyrrolidino-2-pyrimidinylmethyl-
sulfinyl)—ﬂﬂ-thieno[},“-Q}imidazole, melting

point BGOCKQecompnnitioJ

ixample 17
p-[5-Chloro--(1i,li-din thylamino)-2-pyrimidinyl-
methylsulfiny1—1H~thienoL%,u-d]imidazole, melting

point 178°¢ [decompositioﬂ

l.xample 18
2{;5-Chloro—4—(ﬁ,N-dimvLHylamino-?-pyrimidiny}_
methylsulfinyi —4H—thiend:1,u—a imidazole melting

point 112°C [ decompositiog

\BAD ORIGINAL
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Example 19

2-(4—Benzylpiperidino«5—

e TN

Dei8

26118

chloro-?-pyrimidinyl-

methy]sulfonyl)—ﬂH-thieno‘},4-@]imidazole,

melting point 166°¢

Bxample 20

2~(4-Methoxy-

thieno[ﬁ,a—ql—imidazole

a)

b)

[decompositiod

2-pyrimidiny]methy1sulfinyl)-ﬂH-

650 g of ethyl formylacetate sodium salt

were dissolved in 4 } of cold water, and

450 ¢ of acetamidine hydrochloride were

added. After the solution

had

stood at room

temperature for two days it was evaporated

to dryness in vacuo, and the residue was

extracted with hot ethanol.

Concentration

of the ethanolic extracts and purification

by column chromatography resulted in 240 g

of 2-methyl-4-pyrimidone (melting point 2129),

11 g of 2-methyl—”—pyrimidone were introduced

into SO ml of phosphorous oxy

chloride, and

the mixture was heated gt 80°C until a clear

solution was produced. Excesgs phosphorus

oxychloride was removed by distillation in

vacuo, and the residue was poured into ice-

water. While cooling, the solution was neutra-

lized with potassium hydroxide solution and

extracted with dichlorometh

ane,

The organie

\T‘;ZQG\NAL f))
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d)
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extracts were dried (Nagﬁou) and concentrated
in vacuo, and column chromatography resulted
in 8 r of 4-chloro-?-methylpyrimidine (meltine
point 50-60°C).

6.5 r of 4-chloro-"-methylpyrimidine were
added to a solution of 1.2 g of sodium in

50 ml o” absolute methanol., The reaction
mixture was heated under reflux for 1 hour
and then concentrnted in vacuo, wnter was
added and extracticn with diethyl ether was
carried out. Column chromatcgraphy resulted
in 6 g of d4-methox - -methylpyrimidine as

an oil.

A suspension of 6 ¢ of Y-methoxy-Z-methyl-
pyriridine and 4 p of trichloroirocyanuric

acid in 50 ml cf carhon tetrachloride was

heated under refluv. After the reanction was
cemplete, water was added, the plf wns adjusted
to & to 9, and the mixture was extracted with
dichloromethane. Cclumn chromatography resulted
in 4 g of ?-chloromethyl-/4-methoxypyrimidine

as an oil.

900 mg, 0o sodium hydride suspension (55 %)
and, after 15 minutec, 7.7 g of P-chloromethyl-

4-methoxypyrimidine were added to a solution

- -
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of 3.1 ¢ ¢f 2~mercnptothieno(5,4—q]imidazole

-91-

in 100 ml of absolute dimethylformamide st

room temperature. Ihe reaction mixture was

then stirred at room temperature for 4 hour,

poured onto ice and extracted with dichloromethane.
Drying (Naefoq) and concentration of the organic
phese was followed by purification on a silica

gel column, resulting 1.6 g of 2~(4-methoxy-
-.—pyrimidinylmethylthio)-1H—thienn[3,4-d]-
imidazole (melting point 165°¢C Ldecompositioﬂ J.

1.1 g of 2-(4—methoxy—2-pyrimidinylmethylthio)—
M-thieno|3,4-d| imidazole were dissolved in

100 ml of dichloromethan: and, at -10°C, 820 mg
of m-chloroperbenzoic acld were added in portions,
The mixture was then stirred at room temperature
for 15 minutes, extracted by shaking with

sodium bicarbonate solution, and the organic
Phase was dried over sodium sulfate and concen-
trated. Furification by chromatography

resulted in 300 mg of 2-(4~methoxy—2-pyrimidinyl-
methylsulfinyl)—1H—thieno[3,4—@ imidazole (melting

point 125%% [decompositioa ).

The following compounds were obtained in analogy

to Example 20:

Example 21

— e
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2~(4~Ethoxy-2-pyrimidinylmethylthio)-1t-thieno
[5,4-d]imidazole, melting point 164°C |decomposition]

xample 22
2-(4-Lthoxy-2-pyrimidinylmethylsulfinyl)-1H-
thieno[},&—d}imidazole, melting point 1ﬂ5°C

@ecompositiod

Example 23
2-(4-Isopropoxy-2-pyrinidinylmethylthio)-1H-
thieno[3,4-d] imidazole, melting point 182°C

[ﬁecompOStiod

Example 24
2-(4-Isopropoxy-2-pyrimidinylmethylsulfinyl)-1H-
thieno—LB,u-d]imidazole, melting point 118°C

[decomposition]

Example 25
2-(6-Morpholino-#4-pyrimidinylmethylsulfinyl)-1H-

thieno-[},u—d]imidazole

a) A solution of 86 r of sodium in 1.5 1 of methanol
was added to a solution of 250 g of methyl
f4-methoxyacetoacetate and 200 g of formamidine
acetate in 1.5 1 of methanol. The reaction

solution was heated at 60°C for 48 hours, then

concentrated in vacuo and poured into ice-water.

—~—
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followed by extraction with dichlcromethnane,

Neutralization with hydrochloric acid vae

drying over sodium :-ulfate and concentration
in vacuo. Jurification on a silica gel column
resulted in 100 p o~ U-hydroxy~“~mothoxymethyl~

pyrimidine (meltiny 1oint 160°C).

50 g of 6—hydroxy~4—wr‘hoxymethylpyrimidine
were heated in 775 m] of phosphorus oxychloride
until a clear solution had been produced. The
excess phosphorus ovychloride was removed by
distillation in vacuo, and the residue was
poured intc ice-wnter. Extrnction with dichlo-
romethane and dryinr over sodium sulfate were
followed by concentr-tior of the solution in
vacuo. 58 g of 6~ch7oro—a—methoxymethylpyri—
midine were obtained as an 0il which was used

without further purification in the next stage.

29 g of 6—chloro~W—Muthoxymethylpyrimidjne

were dissolved 200 n1 of tetrahydrofuran,

and %22 g of morpholine were added. After 2 hours
at room temperature, the mixture was filtered
with suction, and the filtrate was concentrated

in vacuo.

37 & of 6-morpholino—ﬂ-methoxymethylpyrimidine

were obtained (mellin: point 560C).

-
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38 ml of 1M boron tribromide solution in

CH2012 were added dropwise, at OOC, under a
nitrogen atmosphere, to a solution of 5.3 g

of 6~-morpholino-4-methoxymethylpyrimidine in

100 ml of dichloromethane. The resction solution
wag poured into ice-water, and the pH was
adjusted to 13 with sodium hydroxide solution.
Extraction with dichloromethane wss followe:t

by the organic phase being dried over sodium

sulfate and conceitrated in wvacuo.

5 g of A4-hydroxymethyl~6-morpholinopyrimidine

were obtained (melting point 138°C).

A solution of 326 ml' of thionyl chloride in 30 ml
of dichloromethane was added dropwise, at 0°C,

to a solution of 3 g of 4-hydroxymethyl-6-
morpholinopyrimidine in 30 ml of dichloromethane.
The reaction solution was allowed to reach room
temperature and was concentrated in vacuo.
Addition of diethyl ether resulted in precipi-
tation of 3.2 g of 4-chloromethyl-6-morpholino-
pyrimidine hydrochloride (melting point 139°C

Becompostion] ).

1 g of 4-chloromethyl-@-morpholinopyrimidine
hydrochloride was rescted with 625 mg of 2-

mercaptothieno [%,4-d|imidazole in analogy to the

L
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description in Exampie af,

420 mg of 2-(6—mornhm]ino~u—pyrimidinylmethyl—
thju)-ﬂn-thinnofi,ﬂmdjimidazole were obtained

(meltine pojint 17R0H?decomp051tionl).

5
g) 180 me of 2~(6~morphu]ino~4~pyrimidinylmethy]—
thio)—“ﬂ—thieno[%,“—dfimidaZHJe were oxidized
with M=chloroperbenroie acid in an-lopgy to
bxample e
10
4 me- o 2-(6—morphn]ino-U-pyrimidinylmethy]—
sulfinyl)—ﬂﬂ-thieno{',4—@!imidazole were obtained
(meltings point 107°%.; [decompositicnj).
15 The followinsr compounds were ohtained in an analogous
manner:
Example D6
2-(6—Iiperidino—ﬂ-pyrimidjnylmethylthio)—1H-thieno
20 b'a—d]—imidazole, meltinn>point 161°C[§ecompositiqu.
Example 27
?—(S-Chloro—G-piperidin0~u-pyrimjdinylmothylthio)-
1H-thieno B,ﬂ—dJimidnzo]o, melting point 152°C
25 [ﬂecompositionj
Lxample 20
?-(F—Chloro—b—piperidin~~”—pyrimidiny]methylnul-
finyl)--1H-t1ieno B,&—djimidnzole, meltine point 29°%
30 Becompositionl
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Lxample 2O

2=(5=Chloro-6-m~rpholinc-t=pyrimidinzlrethylthio)-

1ti-thieno /73, =i _7i i'nrole, meltinc roint 729

/" tecomposition_7

byample *0

2-(5=Chloro-6-morpholino-t-pyrimidinyimethyl-

sulfinyl)-1li-thieno /7,%-d_7 imidazole, nelting point

22%C /decomposition_/

Example 34

2-(5-Methoxy-f-piperidino-2-pyrimidinylmethyl-

sulfinyl)-Ali-thieno /%,%-d_7imidnzole

a)

Rhen the ethyl for-vlacetste sodinm r£alt
deseribed in fxamrle 1a ie reploced b ethyl
2-methoxy=-7 -cxo-p- 1 ionate codiur cnlt, the
product obtained c:rrespondinely i 5-methoxy-
2-methoxymethyl-"-: y»imidinone, mel tinc point

61°C.

¥hen the S-methovy—, -methoxyrethy]-i-pyrini-
dinone is reacted furtter as des~rited in
bxamnrle 1b-g, the final stapre obtnined via

intermedinte ctares 71h-f ig 31e.

4-Chloro=-H=-methox:, -"=methoxymethylpyrimidire,

oil

-lieth xy-2-methoxyvethyl-t4-piperidinopyrimidine
y A 3 P )

|
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oil

d) 2-Hydroxy-S-methoxy-“—piperidinnrvyrimidine,

. . PP 4
meltine point 10270

¢, 2-Chloromethyl-"-me" oxy-"t-piperidinopyrimidine
hydrochloride, meltins~ point 189° / deccmpo-

sition_/

£) 2-(5-I'ethoxy-t-piperidino-2-pyrinidinylmethyl-
thio)-1H-thieno /7,1-d_7imidazole, melting

point 40500 Zaecowpnsition_7

) 2-(5-lcthoxy~t-pirrridino-?2-pyrimidinylmethyl-
sulfinyl)-ti-thieno /7,4-d_7imidazole, melting

Oy
point /‘55 C Zdec()m[‘,cv:‘ition-7

Lxample %2
2=(5-let oxy-4-morphol ino=-2~pyrimidinylmethyl-
sulfinyl)-1H-thienn /?,/4-d _7imidazole, melting

point 120°C /decomposition_7

Lxample %3
2-(5~Benzyloxy-4-morpholino-2-pyrinidinylmethyl~
sulfinyl)-1fi-thieno /7,4-d/¥midazole, melting

point 56°C /Cecompositicn_7

Lxample 4

2—[5—Benzyloxy—ﬂ-(a—benzylpiperidino)—Q—pyrimidinyl—

'BAD ORIGINAL
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methylsulfiny)/«1H-thieno /3,4-d 7imidazole,

melting point 62°C /decomposition_7

Lxample 75
2~(5-Benzyloxy-4-piperi-iino-"-pyrimidinylmethyl-
sul finyl)-1til-thieno /7,/1-d_7imidazole, melting

point 72°C /decomposition 7

Ixample 36
2-/5-Benzyloxy-/1-(} ,N-dinethylamino)-"-pyrimidinyl-
methylsulfiny)/-1ti-thienn /7 #-d7imidazole, melting

point 65°C /decompositinn/

Example 77
2-/5-4-Fluorotenzyloxy)-"'-(-benzylpireridino)-2-
pyrimidinzlmethylsulfiny1/-11~thieno /7 H=-d7

imidazole, melting poivt 11900 ZHecompositiog?

xample 38
?—[5-(4—F1uorobenzylox3)-a—piperidino—?—pyrimidinyl—
methylsulfinyl/-1ti-thieno. /%,4-d_/imidazole, melting

point 110°C /decomposition/

Lxample 39
2-/5-(#4-Fluorobenzyloxy)-4-morpholino-?-pyrimidinyl-
melhylsulfinyl/-1l-thienc /% ,8-d7imidazole, melting

point 125°%C /decompositinrn/

—— —
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Lxample 40
?—ZE-Piperidino~S—(?,?,?«trif]uoroethoxy)—E—
pyrimidinylmethylsulfirv17-1Y-thienc /7,#-d7imidazole,

melting point 161°C lﬁocompositbg?

Lxample 41
Q—ZE-N,N—Dimethylamino)—“—(?,?,?—trif]uoroethoxy)-
d-pyrimidinylmethyleul finyl7-1H-thieno /%y h=d7

irifldazole, meltine point 155°¢ [3ecomrogitiog7

bL.xample 47>
2—{W—Ncrpholino~ﬁ-(?,?,Tntrifluoroe!hoxy)—?—
pyrimidinylmethylsulfiny|7-1K=-thieno /7,4-d7imidazole,

nelting point 46500 {chnmp@sitiog7

l.xample 4%
Q—ZH—Iyrrolo—S-(?,?,?—tyifluoroethoxy)—?—pyrimidinyl—
nethylsulfinyl/-1H-thieno /3,4-d7imidazole, melting

point 155°% ZaecompOSitiop7

Fxample 44
2—lﬁ-riperidino-ﬁ—(4,u,u,2,Z,?,?~heptnf1uorobutoxy)—
2-pyrimjdiny1methylsulfiny;7—1ﬁ—thieno /%,8-d7imidazole,
nelting point 172% /deccmposition?

'BAD ORIGINAL Q)
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A conpbund of the .fo

suhstituto

A

uryl moiety to be optiounlly

denotea NR7R8 or 0310

'(01-04)-alky1. (0 0 )—nralkyl or roprcip_t.'

13
together with the nitrogen to which theymaro bondcd.

&
?é
i

e

pyrrolidino, piperidino, pip.r.zino‘ M ?j#i

v is 1 to 2 p + 1,

...\ \f

anﬁﬂita phyaiologically uccoptablo enlt-.
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2. A compound of the formula I as claimed in ‘elaim 1,
in which T represents ~-S0-, or its physiologically

acceptable salts.

3« A pharmaceutical formulation for treating
gastrointestinal disorders in , patient containing

an effective amount of a compound of the formula I

as claimed in claim 1, or a physiologically acceptable

salts thereof, and a pharmaceutically acceptable vehicle.

bk, A method of treating gastrointestinal disorders
in a patient which comprises administration of an
effective amount of a compound of the formula I as

claimed in claim 1, or a physiologically acceptable

salts thereofy @nd o pharmaceutically acceptable vehicle.
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ibstract of the disclosure:

substituted thienoimidazole derivatives, a procesa

for the preparation thereof, pharmaceuticnl compositions

containing them, and the use thereof as innibitors of
gastric acid secretion, as gpastroprotectiven and as

medicaments for intestiunl inflammation:

The invention relrtes to compounds of the formula

R \Z
| Y. - X
S )
S llzﬁ
h3
1
R R1
in which A represents a) ;%\\
. 1 \ 5

R \.b);\"// or c) Z/\
K

2
R

T denotesg ==, -iU= oOr =505

1 10 ) . L
R to R, X, Y and . have the meanings indicated in
the description, t» n process for the preparation
thereot, to pha rmaceutical compositions containing
them, and to the use thereof ns inhibitors of gastric

acid necretion, as gnstraprotectives and aas medicaments

for intestinal inflammationse.
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