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1. Compound of general formula I

wherein

A denoctes a benzo, indolo or thieno group;

wherein, if A is benzo, m is 2 or 3 and the subetituents
R? independently of each other denote hydroxy,

(Cy-4) alkoxy, benzyloxy, halogen (¥, Cl, Br, I},

(¢, ) alkyl, methanesulphonyloxy or methanesulphonamido,
or two adjacent substituents R? may together represent
«0-~CH;~0= of ~O-CHy=CH,-0-; and if A ie indolo or thieno,
n i& 28r0;

B repressnts the group ~0-, ~§- or =CHR's, wherein &°* is
hydrogen, (C.Jalkyl, phenyl or benzyl;
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R® denotes 2- or 3-thienyl, (C.,)cycloalkyl, (C.¢i-
CYC].OE.lle (Cl-s)alkyl or

’ ‘ t
or
(R) u-©/ .(':-RB
. RY

(wherein

R is (€;.)alkyl, hydroxy, -N;, halogen (F, Cl,
Br, I), CF; or (Ci.,)alkoxy,

u is 0, 1, 2 or 3, and

R’, R® and R® independently of one another may
represent methyl, ethyl, propyl, phenyl or
benzyl, but not more than two of the
substituents can simultaneously represent
phenyl or benzyl);

R! denotes
(a) branched or unbranched C; g -alkenyl which may
be substituted by phenyl, or
(b} branched or uibranched C,.¢-alkynyl which may
be substituted by phenyl, or
{¢) branched or unbranched Ci.;;-alkyl, wherein the
alkyl may be substituted by
hydroxy,
(Cy.4) dlkoxy,
di (C;-) alkylamino, i

Ty

furyl,
pyridyl,
pyrrolidinyl, N-methylpyrrolidinyl,
morpholino,
indolyl,
. nitrilo,
thienyl, N
‘ WYI: " -
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cyclohexyl,

phenoxy,

benzyloxy,

naphthyloxy or

phenyl,

(whilst this phenyl or the phenyl contained in
the phenoxy group or benzyloxy group may be
mono-, di- or trisubstituted by hydroxy,
(C;..)alkoxy, benzyloxy, halogen (F, €1, Br,
I), CFi;, N;, NO,, (C;.,)alkyl, adamantyl,
-SO,NH,, NHCOCH,, =-NHSOQ,CHy or -~C(0)O-Ry,,
[wherein R,, is (C,.,)cycloalkyl or branched or
unbranched (C,.,)alkyl, whilst the alkyl may be
substituted by phenyl, and this phenyl may be
mono- to trisubstituted by halogen (F, Cl, Br,
I), CF;, C,- or Cy-alkyl, C;~ or C,-alkexyl

or may be substituted by the bridge -0-CH,-0-),

or
by 2 unsubstituted phenyl groups;

(@) Ry x5, . ;
| *
(R )v (R by (R v

(R v (R v
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6 6
(R )y (R )v

ROSRG

with

(a)

or

(b)

wherein R® is (C,.,)alkyl, hydroxy, -N;, halogen
(F, €1, Br, I),

CF,, NO, or (C,_,)alkoxy and

v ig 0, 1, 2 or 3,

or the salts thereof with physiologically
acceptable acids or complexing agents,

the proviso that when A is benzo and

if R* is methoxy in positions 6 and 7, B is -CHR®
where R’ is H, and either

(i) R' is CH,0H, CH(CH;)OH or C(CH,),0H and R’ is
phenyl, then R cannot be 2-methyl; ox

{ii) R' is phenyl or 4-methoxy, 2,5-dimethoxy or 4-
methyl substituted phenyl, then R’ cannot be
unsubstituted phenyl

if R? is hydroxy or C,,-alkoxy in positions 6 and 7,
B is S and R’ is an unsubstituted or mone-, di- or
tri halogenated or C,.,-alkoxy substituted phenyl,
then R' cannot be a C,.,3~-branched or unbranched
alkyl, optionally substituted by phenyl, hydroxy or
di(c,.,)alkylamino or R' cannot be a C,;-alkenyl

group.
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(54) Title: ANELLATED DIHYDROPYRIDINES AND THEIR USE IN THE PRODUCTION OF PHARMACEUTICAL PREPARA-
TIONS
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(57) Abstract

A compound of the general formula (Rz)‘
(D in which A is a benzo, indolo or thieno
radical, B is ths group -0-, ~§- or -CHR>-
, in which R is hydrogen, (C1-Ce) alkyl,
phenyl or benzyl, R? is 2- or 3-thienyl,
(C4-C7) cycloalkyl, (C4-Ce) cycloalkyl (Cy-
Cs) alkyl or (1) or (2) in which R is (C;-
c‘) ﬂkyl. hy&ovr ’N’, halogen (Fy Cly
Br, 7); CF3 of (C}'C‘) alkoxy’ uis 0:
1, 20r 3, and m, R2, R4, R’, R® and
| R? are as defined in the description, and
pharmaceutical preparations containing this r7

Verbindung der allgemeinen Formel
(D), wotin A einen Benzo, Indolo oder Thienorest bedeutet; B die Gruppe -0-, -S- oder -CHRS- bedeutet, worin RS Wasserstoff, (C;-
CeAlkyl, Phenyl oder Benzyl ist; R? 2- oder 3-Thienyl, (Co-C1)Cycloalkyl, (Co-Co)Cycloalkyl(Cy-Csklky! oder (1) oder (2) bedeutet,
worin R (C)-Cq)-Alkyl, Hydroxy, -N3, Halogen (F, C1, Br, 1), CF3 oder (C1-Ca)-Alkoxy ist, u 0, 1, 2 oder 3 ist, und m, R2, R4, R7, R? und
R’mhmwmmmmmvmmmmmhmmmmmm

compound and their pharmaceutical use. ; 1 8 Q
(57 Zossmmentaosing (mu ) -E;R @ |
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The invention relates to new annelated
dihydropyridinoacetic acid derivatives, processes for
preparing them and pharmaceutical compositions
containing these compounds. '

Dihydroisoquinolines are known from EP-A 37 934. The
compounds specified therein are cardiotonically active
and have the effects of increasing contractility and
influencing blood pressure. They have been proposed for
improving blood circulation through the tissues and for
improving the oxygen supply to the tissues. These
possible uses are based on the vascular activity of the
compounds. EP-A 251 194 and EP-A 288 048 describe how
carbocyclically and heterocyclically annelated
dihydropyridines have a cardioprotective or
cerebroprotective activity and constitute an entirely
new type of Ca-antagonistic compounds. WO 91/11010
describes the use of such compounds for
cerebroprotective agents, for treating chronic
inflammatory processes and for inhibiting blcod clotting
and blood platelet aggregation.

The present invention relates to new carbocyclically and
heterocyclically annelated dihydropyridines and the
pharmaceutical use of these compounds. The new
compounds have valuable therapeutically useful
properties. They may be used as cardioprotective
agents, as cerebroprotective agents {particularly for
treating patients who have suffered a stroke or are in
danger of suffering a stroke) and as agents for treating
c¢hroriically inflammatory processes (é.g. bronchial
asthma and arthritis). These compounds may also be used
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for treating ulcerative colitis and Crohn's disease.

The invention relates to compounds of general formula I

wherein

A denotes a benzo, indolo or thieno group;

wherein, if A is benzo, m is 2 or 3 (preferably 2,
whilst the two R?’s are in positions 6 and 7) and the
substituents R? independently of each other denote
hydroxy, (Cj-4)alkoxy, benz: loxy, halogen (F, Cl, Br, I},
(C;.4)alkyl, methanesulphonyloxy or methanesulphonamido,
or two adjacent substituents R? may together represent
-0-CH,-0- or -0-CH,-CH,-0-; and if A is indolo or thieno,
m is zero;

B represents the group -O-, -S- or -CHR®-, wherein R® is
hydrogen, (C,.¢)alkyl, phenyl or benzyl;

R® denotes 2- or 3-thienyl, (C,.,)cycloalkyl, (Cs.¢)-
cycloalkyl (C;.g) alkyl or

) | 7
i
(R} n_©/ ox -C-Rr8

59

R is (C,.,Jalkyl, hydroxy, -N;, halogen (P, C1,
Bf; I)y CP; 612‘ (CI_Q)aikoxy'

u is 0, 1, 2 or 3, and

i pp—
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R® and R’ independently of one another may

represent methyl, ethyl, propyl, phenyl or
benzyl, but not more than two of the

substituents can similtaneously represent
phenyl or benzyl) ;
R? denotes

(a)

(b)

branched or unbranched C; ¢-alkenyl which may
be substituted by phenyl, or

branched or unbranched C; g-alkynyl which may
be substituted by phenyl, or
(c)

branched or unbranched C,;.,3-alkyl, wherein the
alkyl may be substituted by
hydroxy,

(C;.4) alkoxy,

di(C,.4)alkylamino,
furyl,

pyridyl, .

pyrrolidinyl, N-methylpyrrolidinyl,
morpholino,
indolyl,
nitrilo,
thienyl,
adamantyl,
cyclohexyl,
phenoxy,
benzyloxy,

naphthyloxy or
phenyl,

(whilst this phlenyl or the phenyl contained in
the phenoxy group or benzyloxy group may be

mono-, di- or trisubstituted by hydroxy,
(C;.4) alkoxy, benzyloxy, halogen (F, Cl, Br,

I" CFQ, Ng, NO;; (ti.yg) all‘yl, admntyli

~80,NH,;, NHCOCH,, -NHSO,CH; or -C(0)O-R,,,
[wherein R;, is (C,.,)cycloalkyl or branched or

unbranched (C,.¢)Jalkyl, whilst the alkyl may be

substituted by phenyl, and this phenyl-may be
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mono- to trisubstituted by halogen (F, Cl, Br,
I)' CF3, C~- or c2'alkyl, Ci- ox Cz-alkoxy]

or may be substituted by the bridge -0-CH,-0-),
or
by 2 unsubstituted phenyl groups;

(@)
6 .
Ry (R%),

~-O-O i
- — (R°)v
R - 6 6 _
L (R )y (R')y _@
:.::: —'< > CHZ‘@ ~ —

.co' : \

A 6 € {_

t e {R )y (R )v = or

speees . N é
(DD Y

* a9

T . 6 —N N-—'—(Cﬂz)o:,;, or 2
RO (R )y (R v —/

i

Sevswe 0

12 6 6

ek e (R )y {R }v

6 ¢
(R (R)y
i
S

wherein R® is (C,.,Jalkyl, hydroxy, -N,, halogen
{¢, €1, Br, I},

CF,;, NO; or (C;.,}alkoxy and

v is 0, 1, 2 or 3,

or the salts thereof with physioclogically
acceptable acide or complexing agents,




with the proviso that when A is benzo and

(a)

orxr

({b)

if R’ is methoxy in positions 6 and 7, B is -CHR®
where R® is H, and either

(i)

(ii)

~ 8a -~

R' is CH,0H, CH(CH;)OH or C(CH;),0H and R® is
phenyl, then R cannot be 2-methyl; or

R' is phenyl or 4-methoxy, 2,5-dimethoxy or 4- 1
methyl substituted phemyl, then R® cannot be
unsubstituted phenyl

if R? is hydroxy or C;,-alkoxy in positions 6 and 7,
B is S and R® is an unsubstituted or mono-, di- or

tri halogenated or ¢, (-alkoxy substituted phenyl,
then R' cannot be a C;;;-branched or unbranched
alkyl, optionally substituted by phenyl, hydroxy or
di (Ci..) alkylamino or R' cannot be a €, ¢-alkenyl
group.
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Compounds of formula I Eorm tautomers of formula IIT

Ix

The tautomers <an be separated by known methods e.g. by
column chromatography of selective reduction (NaBH, or
catalytic reduction).

The compounds of formula II may occur in cis- and/or

trans-form:

, .
(R I G” NH

3_C 4 ' 2
R>” \BR . Rds/_ _;\'..RB

ir* It

(. S J/

- - XX

If the structure of a compourid is not expressly stated,
the mention of formula I should be taken as including
structure II as well.

In the definitions used in the text the radicals and
groups may be identical or different, i.e. if ome of the
above-mentioned substituents occurs several times in a
par.icular molecule, the meaning can be selected freely
within the scope of the definitions provided.

The term alkyl means C, ¢-alkyl and C,,-alikyl radicals
which way be substituted or, as alkyl radicals, are part

s oy SIS 2

nran

iy
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of a functional group such as alkoxy or alkylthio. The
alkyl radicals include methyl, ethyl, n-propyl,
isopropyl, n-butyl, sec.-butyl, isobutyl and tert.-butyl
radicals as well as the various isomeric pentyl and
hexyl radicals, such as e.g. isopentyl, neopentyl, n-
pentyl and n-hexyl radical.

Halogens are fluorine, chlorine, bromine and iodine,
preferably fluorine, chlorine and bromine and to a
lesser extent iodine.

C,;.,-cycloalkyl denotes cyclopropane, cyclobutane,
cyclopentane, cyclohexane and cycloheptane.

C;-s-alkynes are the isomeric hexynes, pentynes, butynes
and propynes, propargyl being preferred.

Ci;.¢—alkenes are the isomeric hexenes, péntenes, butenes
and propenes, allyl heing preferred.

A preferred aspect of the invention consists of
compounds of general formula I wherein

A denotes benzo; m is 2 (whilst the two R’s are
preferably in positions 6 and 7) and the substituents R?
independently of one another represent hydroxy,
(Cy-4)alkoxy, benzyloxy, halogen (F, C1, Br, I) or
(Ci4)alkyl, or two adjacent substituents R? may together
represent -0«CH,-0;

B denotes the group -0-, -S- or -CHR°-, wherein R® is
hydrogen, methyl, phenyl or benzyl;

R® is 2- or 3-thienyl, (C,.,)cycloalkyl, or

S L 4
‘1‘7

"r'z'i‘
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wherein

R ig {C,.4)alkyl, halogen, (F, Cl, Br, I), CF; or
{C,.4) alkoxy,

u is 8, 1, 2 or 3, and

R’, R® and R’ independently of one another may represent
methyl, ethyl, propyl, phenyl or benzyl, but not more
than 2 of the substituents may simultaneously represent
phenyl or benzyl; ’

R* denotes

(a) branched or unbranched C,.¢c-alkenyl which may
be substituted by phenyl or

(b) branched or unbranched Cs.¢-alkynyl which may
be substitu&;ed by phenyl, or

(c) branched or unbranched C;.,;-alkyl, wherein the
alkyl may be substituted by
thienyl,
adamantyl,
eyclohexyl,
phenoxy,
benzyloxy or
phenyl
(whilst tliis phenyl or the phenyl contained in
the phenoxy group or benzyloxy group may be
mono-, di- or trisubstituted by (C,;.,)alkoxy,
halogen (P, Cl1, Br, %), CF;, N;, NO,,
{Cy.4}alkyl, or -C(0)-0~{CH;);.;-CH,
or by the bridge -0-CH,-0-), or
by 2 unsubstituted phenyl groups;

4 B SRR BGG LN oo £ i

LA+ A
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(d)

—x&CN—(cn,z)o,z. or z
OO0 ©
OO

or

wherein R® denotes (C;.,)alkyl, hydroxy, -Ns,

halogen, (F, Cl, Br, I), CF;, NO; or (C,,)alkoxy and

v is 0, 1, 2 or 3,

or the salts thereof with physiologically acceptable
acids or complexing agents.

Of the compounds I wherein A is benzo, the preferred
compeunds are those wherein m is 2 and the two R’s
independently of eac¢h other represent methoxy, hydroxy,
benzyloxy, methyl or chlorine or together represent

f -6@33&‘,5 whilst the two R®s are in positions 6 and 7,

TR Al R FaRad
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particularly those compounds wherein R? is methoxy,
hydroxy, benzyloxy or methyl, and especially those

wherein both R®s are the same and represent hydroxy or

methoxy.

Particular mention should be made of compounds I wherein

R* has one of the following meanings:

a)

b)

c)

ay

vinyl, preferably substituted by phenyl;

unsubstituted C,.,-alkyl which, if it is branched,
contains methyl as a side chain or chains;

substituted €, ,-alkyl (preferably C,.;-alkyl) which,
if it is branched, contains a methyl group as side
chain,

whilst the alkyl may be substituted by one or 2
phenyl groups,

phenoxy

benzyloxy

thienyl (preferably 3-thienyl)

cyclohexyl or

1- or 2-adamantyl,

whilst if the alkyl is substituted by a phenyl
group or by phenoxy or benzyloxy, the appropriate
phenyl group may be substituted by

methyl,

methoxy (1 to 3 methoxy groups),

€1, Bx, CF,,

NO; or

C(O)YO(CH,) ,CH;.

sk

e o
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particularly those wherein R® has one of the
following meanings:

a) R* denotes (C,.;)alkyl;

b) substituted alkyl having 1 to 4 (preferably 2
or 3) carbon atoms which, if it is branched,
contains a methyl group as side chain,
whilst the alkyl may be substituted by one or
2 phenyl - groups,
phenoxy,
benzyloxy
thienyl (preferably 3-thienyl) or
cyclohexyl,
whilst if the alkyl is substituted by phenoxy
ox benzyloxy or preferably a phenyl grcdup the
relevant phenyl group may be substituted by
methoxy (1 to 3 methoxy groups),

Cl, Br, CFi,
NO; or
C{O) O (CH,) sCH, ;

T e et Sl ety B
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Particular mention should also be made of compounds (I)
wherein B is O, S, CH, or C(CH;)H, preferably those
wherein B is O.

Special mention should also be made of compounds wherein
R*® represents phenyl (which may be mono-, di- or
trisubstituted by methoxy, halogen or CF,;), cyclohexyl,
thienyl or tert.butyl, especially those compounds
wherein R® is phenyl, methoxyphenyl, Cl-benzyl, di-Cl-
benzyl or cyclohexyl. Also worth mentioning are those
compounds wherein R?® is thienyl (preferably 3-thienyl) or
tert.butyl.

Emphasis should also be placed on theoseé compounds
wherein A is benzé which is substituted in positions 6
and 7, wherein the two substituents R? independently of
each other represent methoxy, benzyloxy, hydroxy, methyl
or chlorine, particularly wherein R? in position 6
represents methoxy, hydroxy or benzyloxy and R? in
position 7 represents methoxy or methyl, preferably
wherein A is the 6, 7-dimethoxybenzo group.
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Special mention should be made of compounds wherein R*
has one of the following meanings:

/O3
cuzchz~{ ) . cuz-cuzf_cuz-d

‘CHy~CH3~CHy

ciz i) «
, {(CHy) 4-CH3

9
%
%
&
@.
*8

cazcoo—(cnz) 3—CHs

CHz’CHgCHzﬂ

~§
particularly those wherein B is O or CH, and A is defined
as hereinbefore and is preferably 6, 7-dimethoxybenzo.
Within this group of compounds, those wherein R’ is
tert.butyl, thienyl or preferably phenyl or cyclohexyl
are preferred.

The compounds of formula I may be prepared by methods
known per se, preferably analégously to the method
described in German Patent Application P 37 18 570.5,
EP 358 957, BP 37 934, EP 251 794 and EP 288 048.

In the presence of a condensing agent, a compound of
general formula IV

i R}

2 ! l 4
(R )ﬁ-@-‘tjscnz-nncoh?sn-n

H
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wherein R?, R®, R® and m are as hereinbefore defined and
Ar represents phenyl, indolyl or 2- or 3-thienyl, may be
cyclised to form the corresponding compounds.

Suitable condensing agents for this process are strong
Lewis acids such as phosphorusoxychloride,
phosphoruspentachloride, phosphorustrichloride,
phosphoruspentoxide, titanium tetrachloride, boron

trifluoride, tin tetrachloride, as well as inorganic acids

such as polyphosphori¢ acid, sulphuric acid,

. fluorosulphonic acid and hydrofluoric acid, or mixtures

of condensing agents such as a mixture of

phosphorusoxychloride and phosphoruspentachloride, or a
mixture of phosphoruspentoxide and (C,.4)alkylsulphonic
acid, e.g. with a P,0s- content of abgut 10% by weight.

The cyclisation may be carried out in the presence or
absence of a solvent. Aany inert solvents are suitable
provided that they have sufficient solubility for the
reactants and a high enough boiling point, e.g. benzene,
alkylbenzenes (e.g; toluene, xylene), chlorobenzenes,
chloroform, acetonitrile ar<y decaline. According to a
preferred embodiment of the process the condensing agent
used is phosphorusoxychloride in admixture with
acetonitrile or a mixture of (C,.4)alkylsulphonic acid
and phosphoruspentoxide, without the addition of
solvents.

Preferably, the cyclisation is carried out with
phosphorusoxychloride/acetonitrile or in difficult cases
with a mixture of phosphoruspentoxide and Cj_,-
alkylsulphonic acid (preferably methanesulphonic acid).
The reaction c¢an be ¢arried out in a wide temperature
range, preferably with heating to 50°C up to the boiling
point of the reaction mixture.

The length of reaction required will range from 2 to 15
hourg depending on the starting compound IV usged.

—
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Starting compounds:

The ethers of general formula IV may be obtained in
accordance with the conventional methods described in
the literature. It is preferred to use the "mesylate
and bromide method", particularly the mesylate method.
With the preferred process it should be noted that the
usual base must not be added during the reaction, so as
to avoid the formation of undesirable non-ethereal by-
products.

The thioethers of general formula IV may be obtained in
accordance with the conventional methods described in
the literature. The "mesylate method" is preferred:
converting a mercaptan with the mesylate of N-(2-(3,4-
dimethoxyphenyl)ethyl) -mandelic acid amide in solvent-
free and base-free medium at 100°C.

The alkanes of general formula IV are obtained by
reacting the 2-phenylalkylcarboxylic acids with 2-(3,4-
dimethoxyphenylethylamine to obtain the open-ringed
amides (preferably using the carbonyldiimidazole
method) .

The compounds of formula I are bases and can be
converted in the usual way with inorganic or organie
acids and salts and complex-forming agents ‘into any
desired physiologically acceptable adducts (salts).

Acids suitable for salt formation include for example
hydrochloric, hydrobromi¢, hydriodic, hydrofluoric,
sulphuric, phosphoric, nitrie, acetie, propionic,
butyric, caproie¢, valeric, oxalic, malonic, succinic,
maleic¢c, fumaric, lactic, tartaric, citric, malie,
benzoic, p-hydroxybenzoic, phthalie, cinnamie,
psalicylie, ascorbic, methanesulphoni¢ ac¢id and the like.

The compounds may be administered by oral, parenteral or
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topical route. The desired therapeutic dose depends on
the indication and formulation used and can be
determined experimentally. Suitable forms include, for
example, tablets, capsules, suppositories, solutions,
syrups, emulsions, aerosols or dispersible powders.
Tablets may be produced, for example, by mixing the
active substance or substances with known excipients,
e.g. inert diluents such as calcium carbonate, calcium
phosphate or lactose, disintegrants such as corn starch
or alginic acid, binders such as starch or gelatine,
lubricants such as magnesium stearate or talc and/or
agents for obtaining delayed release, such as
carboxypolymethylene, carboxymethylcellulose, cellulose
acetate phthalate or polyvinylacetate. The tablets may
also consist of geveral layers.

Coatéd tablets may be produced analogously by coating
cores made in the same way as the tablets with
substances conventionally used for tablet coatings, e.g.
collidone or shellack, gum arabic; talc, titanium
dioxide or sugar. In order to obtain delayed release or
avoid incompatibilities, the core may also consist of
several layers. Similarly, the tablet coating may
consist of several layers to achieve delayed release,
whilst the excipients mentioned for the tablets may be
used.

Syrups containing the active substances or combinations
of active substancés according to the invention may
additionally contain a sweetener such as saccharin,
¢yclamate, glycerol or sugar as well as a flavour
enhancer, e.g. a flavouring such as vanillin or vrange
extract. They may also contain suspension adjuvants or
thickeners such as sodium carboxymethylcellulose,
wetting agents, e.g. condensation products of fatty
alechols with ethylene oxide or preservatives such as p-

hydroxybenzoates.

l
e

Wl WS IEMEIGL N Mt WS ¢

SR WL D e




peibles

-l . — =~ s s misuadiii ikt iniosiniiiinsiiiente

- 17 -

Injectable solutions are produced in the usual way, e.g.
by adding preservatives such as p-hydroxybenzoates or
stabilisers such as alkali metal salts of ethylene
diamine tetraacetic acid, and are then transferred into
injection vials or ampoules.

L N T T s T

LR )

Capsules containing one or more active substances or
combinations of active substances may be prepared for
example by mixing the active substances with inert
carriers such as lactose or sorbitol and encapsulating
them in gelatine capsules.

I

Suitable suppositories may be produced for example by
mixing with carriers provided for this purpose, such as
neutral fats or polyethyleneglycol or derivatives
thereof.

;{“JIC R

'

The compounds may be administered both enterally and
parenterally. A proposed dose for oral use is 0.1 to
500 mg of active substance per dose and from 0.05 to
150 mg per dose for intravenous administration. The
desired therapeutic dose depends on the indication and
formulation used and can be determined experimentally.

The pharmaceutical compositions are suitable for oral or
parentera. and possibly topical application. The chief
formulations used are plain or coated tablets, ampoules
and syrups. The single dose using these formulations is
between 1.0 and 200 mg, preferably 20 to 50 mg per 75 kg
of body weight. Generally, 1 to 3 single doses are
required per day, depending on the gravity of the case.
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The following Examples serve to illustrate the
invention:
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@‘C‘TH-COOH +HO—(CH2)3—© — @*(;‘H-CQOH
Br O / \

“(CH3)

7.8 g (0.2 mol) of potassium are dissolved in 136 g

§n'} (1 Mol) of 3-phenyl-l-propanol by heating to 100° and
g“'} after cooling to ambient temperature a solution of

.EL 21.5 g (0.1 Mol) of a-bromophenylacetic acid in 20 ml of
O 3-phenyl-1-propanol is added dropwise.

‘ After 2% hours heating to 110°C, 500 ml of diethylether

are added at ambient temperature and the solution is

extracted 3 times with 100 ml of water. The combined

:gff aqueous extracts are acidified with 30 ml of 4N HC1

:".f whilst cooling with ice; the oil precipitated is taken
e up in ether, washed with water and dried over MgSO,.
igft After the solvent has been distilled off, 23.4 g (86.6%
ozeeel of theory) of the desired carboxylic acid ether are left

i | as an oily residue which can be gsed for the following

reaction without any further purification.
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acid are dissolved in 250 ml of absolute
tetrahydrofuran, combined with 18.14 g (112 mmol) of

carbonyldiimidazole and stirred for 2 hours at ambient

temperature. Whilst cooling with ice, 20.27 g

(112 ymol) of 2-(3,4-dimethoxyphenyl)-ethylamine in

50 ml of absolute tetrahydrofuran are added dropwise to
this reaction solution and the resulting mixture is
stirred for a further 15 hours at ambient temperature.
Then the solvent is distilled off ipn vacyog, the residue
is dissolved in 250 ml of ethyl acetate, washed 3 times
with 100 m1 of 1IN HCl, twice with 75 ml of saturated
NaHCO; solution and twice with 50 ml of saturated NaCl

solution. The ethyl acetate solution is dried over MgSo,

and evaporated down in vacug.

The cily reaction product 44.28 g (91.3% sf theory) can
be processed without any further purification.

33.2 g (0.2 Mol) of methyl mandelate and 72 g (0.4 Mol)
of 2-(3,4-dimethoxypbényl)-ethylamine are heated to
160-165°C under an ¥, atmosphere with stirring, for 5
hours using a descending condenser (to remove the
methanol relessed). The cooled residue is dissolved in
300 ml of ethyl acetate, washed twice with 100 ml of 2N
HCL, once with saturated NaHCO, solution and saturated
NaCl solution, dried over MgSO, and distilled off from
the solvent.
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The crystalline residue is dissolved in 200 ml of ethyl
acetate and the reaction product is precipitated with

160 ml of n-hexane.

Yield: 51.2 g (80.95% of theory}, m.p.: 89-91°.

cH ;@m
CH30 NH

O
CH

[

—-SO5CH3

L csimio BT

To a solution of 19.6 g (62.2 mmol) of N-[2-(3,4-
dimethoxyphenyl)ethyl] -mandelic acid amide in 60 ml of
absolute pyridine are added dropwise, with stirring and
cooling, 7.8 (69 mmol) of methamesulphonic acid
chloride, the reaction solution being maintained at -15
to -5°. After 5 hours' stirring at ambient temperature,
200 g of ice are added and the mixture is acidified with
180 ml of 4N HCl, whilst cooling with ice. The acid
solution is extracted twice with 400 ml of ethyl acetate
and the organic phase is washed twiece with 50 ml of H,0
and twice with saturated NaCl solution, dried over MgSO,
and the solvent is distilled off in vacuo. The
crystalline residue is re-precipitated with 100 ml of
ethyl acetate and 50 wl of n-heptane and 16.3 g (66.6%
of theory) of the reaction product are obtained, m.p.
89-90°C.
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CH30: : NH + HO—(CHp) 3‘@ —

0-SO2CH3z

CH30. '
T
CH30 [o) ‘
>—O0—(CHy) 3@

1.95 g (5 mmol) of N-[2-(3,4-dimethoxyphenyl)ethyl]-0O-
mesylmandelic acid amide are dissolved in 3.4 g

(25 mmol} of 3-phenyl-l-propanol and heated to 100°C for
30 minutes with stirring. After cooling o ambient

temperature the reaction product is dissolved in 100 ml
of ethyl acetate, washed twice with saturated NaHCO,
solution and once with NaCl solution, dried over MgSO,;
and the solvent is distilled off in vacuo.

The oily reaction product is purified by chromatography

over a silica gel column using ethyl acetate/m-heptane
1:1 and 1.54 g (71.5% of theory) of the desired ether
are obtained in the form of an oil.

A solution of 44.28 g (102.3 mmol) of N-[2-(3,a-
dimethoxyphenyl) ethyl] <0~ (3-phenylpropyl) phenylacetie

\“ F:n.aé»“::m !

L%
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acid amide and 46.93 g (307 mmol) of phosphorus-
oxychloride in 300 ml of acetonitrile is refluxed for 1
hour in an N, atmosphere. After coolirg to room
temperature the reaction mixture is dissolved in 1 litre |
of ethyl acetate, washed twice with 150 ml of ice water,

3 times with 150 ml of saturated NaHCO; solutiom and

twice with 100 ml of saturated NaCl solution, dried over

MgS0O, and the solvent is distilled off in vacuo. The

residue is dissolved in 110 ml of ac¢etone and acidified

with ethereal HCl, with stirring and ceoling with i/

whereupon 17.6 g (38.68% of theory) of the desired

reaction product crystallise gut in the form of the
hydrochloride; m.p.: 176-178°C.

4?&
>—0-S0CH3 + H’S*—(Cﬂz) —
I CH30
T
CH3O O:-C'
4 >— - —-—(ACH2‘)‘3"—-'©

© 3.93 g {10 mmol) of N-[2-(3,4-dimethoxyphenyl)ethyl]-0-
mesylmandelic acid amide and 4.56 g (30 mmpl) of 3-
phenyl-n-propylmercaptan are heated to 100°C feor 30
minutes, with stirring. The cooled reaction product is
dissolved in 100 ml of ethyl acetate, washed twice with
20 ml of saturated NaHCO; solution and once with
gsaturated NaCl solution. After drying over MgSO; the
solvent is distilled off in vacuoc. The oily residue is
puritied by chromatography over a silica gel column -
using ethyl acetate/n-heptane 1:1 as eluant.
Yield: 2.55 g (56.8% of theory)




-

2.55 g (5.67 mmol) of N-[2-(3,4-dimethoxyphenyl)ethyl] -
8- (3-phenylpropyl)phenylacetic acid amide and 2.6 g
(17 mmol) of phosphorusgxychloride are heated to 100° in

35 ml of acetomitrile for 1.5 hours under an N,
atmosphere, with stirring. The reaction solution is
combined with 125 ml of ethyl acetate at ambient
temperature, washed 3 times with 25 ml of ice water, 3
times with 25 ml of saturated NaHCO,; solution and once
with saturated NaCl soiution and dried over MgSO,.

After the organijc phase has been distilled off in vacuo

the oily residue is purified over a silica gel column
with ethyl acetate as eluant and 1.18 g of the desired
reaction product are obtained in amorphous form.

‘solution of 3.0 g (11.8 mmol) of 2,5-diphenylpentane

.
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carboxylic acid and 1.91 g (11.8 mmol) of
carbonyldiimidazole is stirred at ambient temperature
for one hour and then mixed with a solution of 2.13 g
(11.8 mmol) of 2-(3,4-dimethylethoxyphenyl)ethylamine in
20 ml of tetrahydrofuran, stirred overnight at ambient
temperature and, after the solvent has been distilled
off, the residue is dissolved in ethyl acetate. The
organic phase is washed twice with 15 ml of 1N HC1,
twice with 20 ml of saturated NaHCO; solution and then
with a saturated NaCl solution. After drying ovexr MgSO4
and distilling off the solvent, 4.9 g (100% of theory)
of the desired end product are left, and this end
product is further processed in the form of an oil

without any more purification.

A solution of 4.9 g (11.75 mmol) of N-[2-(3,4-
dimethoxyphenyl)ethyl] -2, 5-diphenylpentanecarboxylic
acid amide and 5.39 g (35.2 mmol) of
phosphorusoxychloride in 40 ml of absolute acetonitrile
is refluxed for 1.5 hours under an N, atmosphere, with
stirring. The reaction solution is diluted with 150 ml
of ethyl acetate and washed successively twice with

40 ml of ice water, three times with 30 ml of saturated
NaHCO4y solution and with saturated NaCl solution and the
organic phase is dried over MgsO,. After the solvent has
been distilled off in wvacug, the oily residue is
dissolved in acetone and acidified with ethereal

hydrochloric acid.
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The desired reaction product is obtained as an amorphous
solid substance in the form of the hydrochlorid=z salt.
Yield: 2.6 g (50.8% of theory)
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The following Tables list examples of compounds
according to the invention. These compounds may be
prepared analogously to the processes described
hereinbefore.
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No. R; Ro R3 Ry -Mp.°C  _Salt form
OCH3 OCH3 CgHs @ amorph oX -
OCHs OCH3 CgHs caz— ) 142-145 OX_

3 OCH3 OCH3 CgHg CH2CH2~_} 165-168 CL

"4 OCH3 OCH3 CgHs CHz-CHp-CHz~{_) 176-178 CL
5 OCH3z OCH3 Cgls CHz-CHrC-H‘z-CH’*z'—@ 57-60 ox
6 OCHs OCH3 CgHe CHp-CH A

3 3 v6ts 2 EHq 112-114 OX
7 OCH3 OCH3 CgHs CHz-gg-Cﬂz
. 3
8 OCH3 OCH3 CgHs CH2-CHp-CH—
2 03‘3
9 OCH3 OCH3 CgHs gglCHZ,'»cnz—@
y \
QCH3
. ,OCH3
11 OCHz OCH3 CgHs - CH2-CHz-CHz 70-80 ox
12 OCH3 OCH3 CgHs CHp-CHp-CHp—~{_)-OCH3 amorph oL
QCH3_OCH3 -

13 OCH3 OCfH3 CgHs CHp-CHp-CHp~{_)—OCH3 amorph ox

i4 OCH3 OCH3 @—OCH‘:; CHpCH2CH2~ ) amorph ox

15 ocHg ocuy ¢ Y-ocHs GHz-CHp-CHz—_)-OCH3 amorph ox

, Cl.

16 OCHy OCH3 CgHs. = CHzCHz—{ )

c1
Celig CHz*Cﬂz—@
Cells crycHz{)-C1 141-143 ox
Cells éer-CHr@Hﬁ@"Ci’ - 143-145 MA
| Celts e A T 75-80 ox

e
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Ra R3 Ry Mp.°C Salt form
21 OCH3 OCH3 @—c:.' cHpCHzcE2 () 139-142 ox
- c X
22 OCH3 OCH3 c1  CHpCHycHz={ ) 159-163 ox
CF3
23 OCH3 OCH3 Cgls CH,-CH2
CF3
24 OCHz OCH3 CgHs CH5-CH2 108-110 CL
25 OCH3 OCH3 CgHs CH2'CH2__©_CF3
CF3
26 OCH3 OCH3 CgHs CHy-CH2-CHp amorph oX
27 OCH; OCH3 CgHs ¢ Y-ro, 138-140 ox
NO2
28 OCHy OCH3 CeHs CHa
NO2
29 OCH3 OCH3 Cels CHz 157-159 MA
30 OCH3 OCH3 CgHs cp~{ Y-No2
NO2
31 OCH3 OCH3 CgHs CHZfCHQ’—@ 180-182 CL
32 OCH3 OCH3 CegHs cHycHzo ) amorph CL
33 OCHz OCH3 CeHs CHz-CHz-0-CH2-{ ) amorph ox
{CH3 )
34 OCHs OCH3 CgHs caz-cmz-o
Hy -
CH3
35 OCH3 OCH3 Cegls c':H-CH;yOp
. N H‘ .
_ CHjs H3 .
37 OCB3 OCHs Cells -0 80-100. . ox
{Decomposition)
38 OCHs OCH3 CeHs ~-en-dH
. 50-75 OX
Cells “‘@'o@ {Decomposition)
cms. D
cdte - =k €0-80
Cetis "@‘gf@ {Decomposition)
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No.w Ry Ro Rs3 Ra ‘ Mp.°oC Salt form
42 OCH3  OCHs Cgls @—c@
=/ § |
43 OCHs3 OCH3 CgHs - cng-Qg-o-cnz-caz-cH, CH3 amorph _ OX .
o
44 OCH3 OCH3 Céﬁs cnz-cazﬂ amorph (0):4
S B
45 OCH3 OCH3 CgHs CH2~GH2-CH2-Q 60-70 oxX T
- (Decamposition) .
46 OCH3  OCH3 CgHs CHyCHz<H) 124-127 ox %
47 OCHs OCH; CgHs CHp-CHyCH2~<(H) 145-147 ox ;
48 ocH;  ocH: (u) CHpCHyCH2—{ ) 138-140 ox

 tysubr BRY

65-80 ox
50 OH OCH3 CgHs CH2~CH2-CH2—© (Decomposition)
; morph ox ;
51 oci-{ ) ocH3 Cels crycHycH2{ Y amorp 1
- 75-120 ox
52 OH CH3 CgHs CHzCHyCHz—{ ) (Decomposi tion)
53 ocHy{ YCH3 Cels CHy-CHp-CHz—{ ) ~ 3moTPh ox
54 O  Cl CgHs CHyCHpCHz-{ )
55 GCHz-@ Cl  Cels cnz-cnz-cag—@
€ OH Cl b/} H5-CHo-CH )
] b CH3-CH2 2‘@
57 OCHs  OCHz D cHzCHycHz{ ) - :
58 OCHs OCHs CeHs CHpCHpcH( Yz =~ . amorph - Cu
59 OCH3 OCH3 CgHs CHyxCHz-CHxCH3
Cells CHyCHzCH2CH2CH3 _ 1os-110 ox
Celils CHzyCHz-CHz-CHz-CHz-CH3 82-85 ox S




Ne. Ry Ro R3 Ry Mp.°C Salt form
62 OCH3 OCH3 CgHsg CH>-CHa-CH2-CHp-CHp-CHp-CH3 96-100 (0):4
63 OCH3 OCH3 Cegls CHp-CH-CH2-CH2-CH2-CH2-CH2-CH3 60-65 OoX
64 OCH3 OCH3 CgHs CHo-CH-CH2-CHo-CH3 ~ 60 .
CH 3 (decomposition) 10).4
65 OCH3 OCH3 CgHs CH2-CH2-(|:H-CH2-CH3
CH3
66 OCH3 OCH3 CgHs CHz-Cﬂz-CHz('IH-CH3'
: CH3 ]
chs
67 OCH3 OCH3 CgHs CH2-(II~CH3 150-152 0X
H
. CH3 cH3
68 OCH3 OCH3 CgHs ‘CH2-CH2-§I:-CH3 1‘05—1].‘0 OX
CH3
cis
69 OCH3 OCH3 CgHs CH2-CH2-CH2-CE~CH3
CH3
70 OCHz OCH3 CgHs CHy-CHp-1-Adamantane 155-158 Ox
71 OCH3 OCH3 CgHg CHy-CH,;-2-Adamantane
72 OCH3 OCH3 CgHg CH»>-CH»-CHz~-1-Adamantane
73 OCH3 OCH3 CgHs CHp-CHp-CHp-2~Adamantane
. L
742 OCH, OCH; CH,  (cHy) </ Y 135-136 ox
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Table 2:
Ry
R N
S—R4
Mp.°C saIt fo
NoO, . Rl R2 A R3 R4 p rm
74 OCH3 OCH3 Ceglis CHa-CHz-CH2—{ )
75 OCHs OCH3 CgHs cnz-c;a—@
CH3
CF3
76 OCH3 OCH3 CgHs CHp-CH2
77 OCH3 OCH3 CgHs cHy-CHp-0-{ )-Br
78 OCH3 OCH3 CgHs ciz~{_)-Co0-(CHz) 3:CH3
79 OH  OCH3 CgHs cHy-crz-CH—{ )
80 OH  CH3 b cHp-CHp-CHz{ )
81 OH CH3 @ -cnz-cﬂz-cn-z
82 OCH3 OCH3 Cgls CH2~CH2-CHZ‘1{§ )
S

cuycHycir{ Y
cnzcazcaz{ )
CHy-CHz-CHar\
CH2-CHz 2‘[3\
cagcgzcHz-{ Y
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= Table 3: Riy
£ Rz N
B
% Ry B—Rjy
[
i NO. Rj R3 R3 BRy4 Mp.oC Salt form
Z:! 88 OCH3 OCH3 CgHs cizcH ) 190-192 cL
f! 89 OCH3 OCH3 CgHs CBz-CHZ-an—O amorph CL
g’ 90 OCH3 OCH3 CgHs CHyp-CHyCHp-CH—{ ) 185-195 CL
3 91 OCH3 OCH3 CgHs CH2-<I:’H—©
g CH3
i 92 OCH3 OCH3 CgHs cuzcnzga—@
3 CH3
3
: 03 OCH3 OCH3 CgHs gH—CHz-CHZ-Q
CH3 - )
]
3 CF3
94 OCH3 OCH3 CgHs TC*HZ-CH2-C82@
i
g5 OCH3 OCH3 CgH CH2-CHp- Br
4 3 3 Cels 2CHz O-O‘ &
96 OCH3 OCH3 CgHsg cHyCHp—{ Y-co-0-(CHp) 5CH3
%
i g7 OCH3 OCH3 CgHs —‘CHZ'CHZ‘CHZ‘@
_ S .
98 OCH3- OCH3 b —Cﬁz°CHz-CH2'Cﬂzf®
: —caycliycrc-d ),
- wcnz-caz»cngQ
) t-Butyl ~CHzCHzCHzCHz-{ )
t-Butyl mﬁﬂrﬁﬁrﬁﬁr@

A A




B

£ - ' Boehringer Ingelheim KG -.33 -. 7

= -No. Ry Rp Rg BRy . Mp.oC Salt form
103 OH OCH3 CgHs CHzCHp-CH2-CH2-¢ )

2 104 OH OCH3 b . CHpCHpCHp-CH2~{ )

sm

E | .

;l 105 OH CH3 CgHs cHycHyCH2 A Y -

tl 106 OH  CH3 b CHp-CHp-CH2~{ )

- 107 on CH3 @ CHZ-CHZ-CH—Q

iz 108 OH CH3 CeHs CHz*CHz-CHz—[%

2 -S I

- 109 om c1 CeHs CHZ-CH2-CH2—©

W,

110 OH cl b cnz-CHzCHz—@
111 oB Ccl cnz-CHz-CHz—@

112 on cl CgHs CHQ-Cﬂz-CHzﬂ
s

i LS
——

g s e 0,

t-Butyl  CHpCHz-CHz—{ )

t-Butyl CH z—Cﬁz-Cﬁz—D
‘S

h CH2-CH2-CH2
L&
h CﬁzCHz’CHz—I % .
=S

S

CeHs cHp-CHp=CcH{ ) - amorph CL

CeHs CHo-CHp-CH2-CHp-CH3 o 105-110 ox

LeHs cégiiﬁ-caz-cﬁzicn'é{:n?, 90;93 ox

Ce¢Hs - . CHp-(CH2)gCHs 96-100

Celis CHy~(CH2) 6-CH3 amorph _ _ox

CeHs CH2-(CH2) g-CH3 (decA3z33ition) ox

Cefts CHzCH2 CHz~1-Adamantane i“
Celis cﬁfﬁfﬂ%mantane 156-159 ox *




‘ o

i )
.
| - 33a -
< No. Ry Ry R3 B Ry Mp.°C Salt form
2 -
; 125 OCH;3 OCH3 Cglig CHy—-(CH3) 30-CH3 amorph oX
- . 126 OCH3 OCH3 CgHs  CHp~CH-CHj 178-180 cL
- CH3
| | | _CHg
127 OCHj3 OCH3 CgHgs  CHp-CHp—CH 198-202 c1
3
128 OCH3 OCHj Cglg CHZ-Cﬁz*CH3 144-147 OX
129 ocH; ociy (H) cnz-caz 121-124 ox

oo o
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The present invention also relates to the use of these
new compounds.

The compounds are valuable in the treatment of
degenerative and necrotic diseases of the brain. It is
also possible to provide preventative treatment for

patients who are at risk from such diseases. The effect
of the compounds is not based on an improvement in the ~

blocd flow through the tissues. The compounds are
therefore suitable for a new kind of treatment of
epilepsy and Alzheimer's disease and particularly for
treating patients who have suffered a stroke or are at
risk of suffering a stroke.

The present invention further relates to the use of the
above compounds for preparing agents for the treatment
of chronic inflammatory processes, ulcerative colitis
and Crohn's disease and agents with an antiproliferative
activity. The effect of the compounds can be explained
by their inhibition of the unselective cation channels
(ucce) .

The pathophysiology of chronic bronchial asthma is based
on inflammatory processeé which are mediated by the
activation of inflammatory cells. (BARNES, 1987;
SEIFERT and SCHULTZ, 1991).

The receptor-regulated activation of inflammatory cells
(e.g. neutrophilie granulocytes and mast cells or the
permanent cell lines HL-60 cells or sensitised RBL
cells, i.e. those charged with gammaglobulin E) is
inhibited, irrespective of the nature of the stimilating
agonists (e.g. endothelin, PAF, leukotrienes,
chemotactical peptide fMLP or antigen against sensitised
mast cells)} by blockers of unselective cation channels
(UCC) (RINK, 18%90). Through these channels
extracellular calcium, which is responsible for the
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persistence of receptor-mediated cell activations,
enters the cells (PUINEY, 1990). If this supply of
calcium is interrupted this results in a blockade of the
activation of inflammatory cells.

Conventional calcium antagonists of the dihydropyridine
or phenylalkylamine type do not inhibit either UCCs or
inflammatory processes (WELLS et al., 1986). k

As a measurement of the cell activation or as a
measurement of the inhibition thereof by UCC blockers,
the kinetics of the cytoplasmic calcium ion

concentration in fura-2-charged cells is quantified !
fluorometrically using the method described by
GRYNKIEWICZ et al. (1985). This procedure has proved a
reliable screening method, within the scope of the
invention, for detecting UCC blockers.

So-called functional THAPSIGARGIN inhibition has proved
suitable for the specific characterisation of blockers
of the unselective cation channels. THAPSIGARGIN is a
tumour promoter described by THASTRUP et al. (Proc.
Natl. Acad. Sci. (USA), 87, 2466-2470, 1990) which
selectively and irreversibly inhibits the Ca?'-ATPase of
intracellular IP,-sensitive Ca®*-stores. Consequently
the Ca?*-stores are rapidly depleted. As described by J.
PUTNEY (Calcium, 11, 611-624, 1990) the depletion of
these stores constitutes the physioclogical stimulation }
for opening up unselective cation channels in the cell
membrane. The result of this is a massive influx of Na'
and Ca®* into the cell. Because of these properties,
Thapsigargin is suitable as an indirect stimulator for
agonist- and IP;-independent opening up of the
unselective cation channels.

Within the scope of the present invention the
Thapsigaxgin stimulation of unselective cation channels
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has been carried out successfully on HL 60 cells (human
leukaemia cells), on hippocampal and cortical neurone
cells and on RBL-cells (rat basophilic lymphoma cells)
and in this way the existence of these channels in
particular cell lines was demonstrated.

The cytoplasmic Ca®?* concentration ([Ca®'];) plays an
important part in the cell proliferation and in tumour
growth (for a summary see L.R. ZACHARSKI, Journal of
Medicine 19: 145-177, 1988). In particular, the Ca*'-
influx into the cell stimulated by receptor activation
with consecutive inositoltriphosphate- (IP;-)-mediation
would appear to be of crucial importance for oncogenic
cell proliferation (U. KIKKAWA and Y. NISHIZUKA, Ann,
REV. CELL. BIOL. 2: 149-178, 1986). This mechanism also
plays a part in the formation of metastases and in
"Multi-Drug Resistance". (For a summary see the above-
mentioned publication by L.R. ZACHARSKI, J. MED. 19:
145-177, 1980).

This hypothesis is supported by the fact that
Thapsigargin, as an indirect stimulator of the
unselective cation channels (UCC) not only leads to a
Ca®*'-overload in the cell but is alsc a highly effective
tumour promoter. (V. THASTRUP et al. Proceedings of the
NATL. Acad. Sci: (USA) 87: 2466-2470, 1990). The
blockade of the Ca?*-influx by the UCC leads to
normaligation of the intracellular Ca-ion concentration
and Hience to inhibition of tumour growth etc.

Conventional caldium antagonists do not inhibit these
UCC. 1It has been found, surprisingly, that the
compounds according to this iavention inhibit the influx
of ¢aleium into the cell through the UCC.

As shown by 8. H. MURCH et al. (Lancet 339 : 381-383,
1§, Pebr. 1992} endothelin I plays an important
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pathophysiological role in inflammatory intestinal
diseases such as ulcerative colitis and Crohn's disease.
Using immunohistochemical methods it has been shown that
patients with Crohn's disease in the region of the
submucosa and patients with ulcerative colitis in the
region of the lamina propria of the epithelium of the
large intestine show significantly and greatly increased
concentrations of endothelin I compared with healthy
normal people. It is assumed that the loecal secretion
cf endothelin causes massive vasospasms with consecutive
disseminated ischaemia with microinfarcts which are
regarded as the actual cause of the above diseases. The
vasospasmogenic effectiveness of endothelin ig explained
by a Ca**-overload of vascular myocytes. Endothelin
primarily triggers‘an IP,-mediated intracellular release
of Ca?** which is followed by a massive transmembranal
Ca**-entry through dihydropyridine-insensitive channels.
(M. S. Simonson et al. Clin. Invest. Med. 14: 499-507,
1991; T. Masakai, J. Cardiovasc. Pharmacol. 13:Suppl. 5,
S1-S4, 1989; D. W. Hay, R. J. Pharmacol. 100: 383-392, _ :
1990). These channels are unselective cation channels
which have also been briefly described as existing in
cells of the large intestine mucosa. (Chr. Sieiger and
H. Gégelein, Europ. J. Physiol. 420: 319-328, 1992).
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The endothelin-stimulated activation of fura-2-charged
human leukaemia cells (HL 60 cells) has proved a
suitable scresuing model for detecting functional
endothelin antagonists. In conformity with G.
GRYNKIEWICZ et al.- (J. Biol. Chem. 260:3440-3450, 1985)
the intracellular Ca®*-concentration in the cytoplasm of
HL 60 cells (suspensions) can be monitored by
spectrofiuorometry and quantified as a measurement of
cell activation by endothelin. The stimulation was

) e¢ffected by adding 0.1 mM endothelin and could be

S, inhibited in a dosage-dependent manner by means of the
L ~ substances according to the invention.
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The functional endothelin antagonism of the substances
according to the invention is mediated through a
blockade of the unselective cation channels.
Consequently, detection of a functional Thapsigargin-
antagonism on RBL-hml cells is also a suitable screening
method for functional endothelin antagonists.

Carrying out the investigation:

For screening purposes, fura-2-charged adhesive RBL-hm 1
cells are stimulated with 0.1 &M Thapsigargin in a Ca?*-
free incubation medium. After .. minutes, extracellular
Ca®** is restored to a concentration of 1.5 mM and, using
the fura-2-fluorescence, the excessive increase in the
cytoplastic Ca®'-concentration caused by a massive
transmembranal Ca®*'-entry through unselective cation
channels is recorded.

This entry is to be inhibited solely by unselective
cation channel blockers in a dosage-dependent manner.
Neither conventional calcium antagonists nor specific
blockers of agonists which stimulate the IP;-turnover are
able to inhibit the transmembranal Ca®*-entry triggered
indirectly by Thapsigargin. The compounds of the
present invention are distinguished by their inhibition
of UCC.

The fluorometric calcium measurement in the cytoplasm of
individual adhering RBL-hml cells is carried out
analogously to the method described by KUDO and OGURA
(1986) for neuronal cells. An AXIOVERT 35 fluorescence
microscope made by ZEISS is used in conjunction with an
imaging system made by HAMAMATSU, consisting of the
ICMS-image processing system, residual light camera with
control unit and image intensifier DVS 3000.

‘The kinetics of the ¢ytoplasmic Ca®*-concentration is
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recorded continuously as a concentration/time curve
after the cell activation stimulated by Thapsigargin
(0.1 uM). The curves of two activated cell cultures are
compared in the presence and absence of 10 uM test p
substance. The area under these curves (area under the f
curve = AUC) is integrated and recorded as a measurement j
of cell activation. The inhibitory potency of the UCC-
blockers tested is determined using the following
equation:
AUCijnn x 100
%$H = 100 ~ i p

e

AUC (control)

$H = the percentage inhibition of the calcium entry
through unselective cation channels which is stimulated
and inhibited by 10 uM of test substance.

AUC;,, = area under the curve recorded in the presence of ]
the stimulant plus 10 pM inhibitory test substance. :

AUC control = area under the curve which is recorded
only after the addition of the stimulant.

Literature relating to the above explanations:

BARNES P.J., I.W. RODGER and N.C. THOMSON 0
Pathogenesis of asthma, in "ASTHMA, basic mechanisms and
clinical management"

ED by P.J. BARNES; ACADEMIC PRESS, LONDON, 1988

GRYNKIEWICZ G., M. POENIE and R.Y. TSIEN é\
‘A new generation of Ca**-indicators with greatly improved '
\ fluorescence properties
R J. BIOL. CHEM. 260: 3440-3450, 1985

HIDE, M. and M.A. BEAVEN
~ Calcium influx in & rat mast cell (RBL-2H3) line
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J. BIOL. CHEM. 266 15221-15229, 1991

KUDO, Y. and A. OGURA

Glutamate-induced increase in intracellular Ca?*-
concentration in isolated hippocampal neurones
BR. J. PHARMACOL. 89: 191-198; 1986

PUTNEY, J.W., jr.
Capacitative Calcium entry revised
CELL CALCIUM 1l: 611-624; 1990

RINK, T.J.
Receptor-mediated calcium entry
FEBS LETT. 268: 381-385, 1990

SEIFERT, R. and G. SCHULTZ

The superoxide forming NADPH oxidase of phagocytes: An
enzyme system regulated by multiple mechanism

REV. PHYSIOL. BIOCHEM. PHARMACOL., Vol. 117,

SPRINGER VERL., 1991

WELLS, E., C.G. JACKSON, S.T. HARPER, J. MANN and R.P.
EAQY

Characterization of primate bronchoalveolar mast cells
II, inhibition of histamine, LTC, and PGF,, release from
primate bronchoalveolar mast cells and a comparison with
rat peritoneal mast cells

J. IMMUNOL. 137: 3941-3945, 1986.

Results of measurement:

The percentage inhibition of UCC after Thapsigargin
stimulation (0.1 pM Thapsigargin) in RBL-hm 1 cells is
given. The uniform concentration of the test substances
is 20°° mol).

The functional antiinflammatory effectiveness can be
demonstrated by means of the following test:
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Individual RBL-~2H3-cells (a tumour cell line related to
the mast cells) adhering to glass slides are used.

The cultivation and attachment of the RBL-2H3-cells are
carried out by the method described by HIDE and BRAVEN
(1991). 1In order to sensitise the adhesive RBL-2H3-
cells the cells are incubated for 2 hours at ambient
temperature with a 1:2000 diluted commercial
gammaglobulin E-solutiom against a dinitrophenol-bovine
serum albumin complex (DNP-BSA-antigen). The cells are
then washed. By the addition of 0.1 ml of DNP-BSA-
solution (10 pg/ml) there is a massive immunological
cell activation which is mediated by a cytoplasmic Ca®*-
overload. The fluorowmetric calcium measurement in the
cytoplasm of individual adhering RBL-2H3-cells is
carried out analogously to the method described by KUDO
and OGURA (1986) for neuronal cells, which is also
explained hereinbefore in this specification.

The comparison used in these investigations is (10 uM)
chromoglycate which brings about an approximately 50%
inhibition of the antigen-induced cell activation.

In this test the above-menticned compounds demonstrate
%K values which are comparable with the values specified
hereinbefore.

Tests on microcultures of various human tumour cell
lines using the tetrazolium assay in order to determine
the antiproliferative effect of the substances according
to the invention surprisingly showed that the compound
tested was 5 to 100 times more potent than the

- comparison substance Verapamil.

I The antiproliferative effectiveness of the test
‘substances was determined by means of the MIT test
described by mﬁSﬁAﬂR (J. IMMUNOL. METH. 65: 55-63,
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1983), DENIZOT et al. (J. IMMUNOL. METH. 89: 271-277,
1986) and J. ELIASON et al. (INT. J. CANCER 46: 113-117,
1990). (MTT = [3-(4,5-dimethylthiazol-2-yl)2,5-
diphenyl—tetfazolium>bromide] produced by CHEMICON Inc.
El Segundo, Ca, USA). This indicator is metabolised
only by living cells with intact mitochondria into a
blue formazane product. The following human tumour cell
lines were used in our test: A 549 (adenocarcinoma of
the lung), A 431 (epidermal carcinoma of the vulva),

PC 3 (adenocarcinoma of the prostate), SK BR 3
(adenocarcinoma of the breast), HT 29 (CX1 1)
(adenocarcinoma of the colon) and K 562 (chronic myeloid

leukaemia cell).

The test was carried out on microtitre plates. Each
well contained 100 pl of a cell suspension (0.2 x 10¢
cells wer ml). The incubation medium used was RPMI 1640
with 10% heat-inactivated foetal calves' serum and

50 ug/ml of gentamycin. The cell suspensions were
incubated for 0, 24, 48 or 72 hours in air with a
humidity at saturation point in a CO, (5%)/air (95%)
mixture at 37°C, incubated in the presence and absence
of variable concentrations of antiproliferative test
substances. The test substances were dissolved in DMSO
(final dilution: 0.1%). Then 10 ul of MTT-solution

(3 mg/ml) were added, followed after 3 hours by 100 ul
of an isopropanol solution containing 0.08 N HCl. After
a further hour, the light absorption at 570 nm
(comparative wavelength 630 nm) was determined in a
microplate reader. The light absorption is directly
proportional to the number of living cells. The half-
maximum inhibitory concentrations of the substances
tested were 1 ug/ml.

The vasospasmolytic effectiveness of the above-mentioned
functional endothelin and Thapsigargin antagonists were
confirmed on an isolated blood vessel preparation:

& 7;i
T T ER e -nunn-ﬁﬁﬂmﬁ.ﬂﬁﬂiﬂiﬁiﬁﬂlﬁﬁﬁﬁéﬁﬁé



- 43 -

corcnary perfusion was continuously quantified, on
retrogressively perfused, spontaneously beating
LANDENDORFF hearts taken from rats, by means of
electromagnetic flow measurement (apparatus supplied by
Hugo Sachs Elektronik, MARCH). This measuring apparatus
could be used to record the extent, duration and pattern
of vascular spasms with a high degree of accuracy. If
perfusion is carried out with 100 nM endothelin
concentration, the coronary perfusion flow is reduced
from 11 to 5 ml/min. The restriction in perfusion can
be reversed by means of the substances according to the
invention. The potencies of the compounds according to
the invention with regard to Thapsigargin inhibition on
fura-2-charged RBL-hml-cells or the effectiveness of
endothelin-inhibition on fura-2-charged HL 60 cells
correlates clearly with the vasospasmolytic
effectiveness of the test substances detected on the
Langendorff preparation. It can be concluded from this

that, underlying the vasospasmolytic endothelin
antagonism of the substances tested, there is a blockade
of the unselective cation channels.
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a) Coated tablets

1 tablet core contains: i

Active substance of general formula I 30.0 mg =

Lactose 100.0 mg B

Corn starch 75.0 mg )

Gelatine 3.0 mg )

Magnesium stearate o 2.0 mg .
210.0 mg

The active substance mixed with lactose and corn starch

is granulated with a 10% aqueous gelatine solution
through a 1 mm mesh screen, dried at 40°C and rubbed
through a screen once more. The granules thus obtained

W NThl A

are mixed with magnesium stearate and compressed. The

cores produced in this way are coated in the usual

e

manner with a coating consisting of an aqueous
suspension of sugar, titanium dioxide, talc and gum
arabic. The finished coated tablets are polished with

beeswax.

g
b) Iablets
Active substance of general formula I 30.0 mg
Lactose 100.0 mg i
Corn starch 70.0 mg
Soluble starch 7.0 mg

Magnesium stearate 3.0 mg

210.0 mg

E _ i ": &

The active substance and magnesium stearate are
granulated with an aqueous solution of the scluble
starch, the granules are dried and intimately mixed with

N
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c) Capsules :
Active substance according to formula I 20.0 mg 1
Lactose 230.0 mg
Corn starch 40.0 g
Taic 10.0 mg
300.0 mg !
{
EC.'.. »
3% The active substance, lactose and corn starch are first
..ﬂ, combined in a mixer and then in a grinding machine. The
R mixture is returned to the mixer, thoroughly combined
et with the talc and mechanically packed into hard gelatine
T capsules. x
C.Q'.( §
Teler d) Iablets
S Active substance according to the invention 40.0 mg
venet Lactose 100.0 mg
ogeeet Corn starch 50.0 mg
§j‘} Colloidal silica 2.0 mg
. Magnesium stearate 3.0 mg
total 195.9 mg
P ti
The active substance is mixed with some of the
excipients and granulated with a solution of the soluble
starch in water. After the granules have dried the
remaining excipients are added and the mixture is
compressed to form tablets.
- >
i A NN
P —— . f
S
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lactose and corn starch. The mixture is then compressed
into tablets weighing 210 mg.
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e) Coated tablets
Active substance according to the invention 20.0 mg
Lactose 100.0 mg
Corn starch 65.0 mg
Colloidal silica 2.0 mg
So"uble starch 5.0 mg
Magnesium stearate 3.0 mg

total 195.0 mg

S i i ot b sl o st
289
»
L 4
L ]
*

st The active substance and excipients are compressed to
§’ ': form tablet cores as described in Example a) and these
: etee are then ccoated in the usual way with sugar, talc and
3 ;:;:_g gum arabic.
E-a ] .
7: * £) q {tori
I e Active substance according to the invention 50.0 mg
3 :::;;: Lactose 250.0 mg
é :;;:‘.: Suppository mass g.s. ad 1.7 g
A s T
‘%’j §‘§‘:: The active substance and lactose are mixed together and
3 sgoees the mixture is uniformly suspended in the molten ‘
% suppository mass. The suspensions are poured into
f;i chilled moulds to form suppositories weighing 1.7 g.
= g9)  Ampoules
Active substance according to the invention 20.0 mg
Sodium chloride 5.0 mg
Twice distilled water g.s. ad 2.0 ml

The active substance and the sodium chloride are
dissolved in twice distilled water and the solution is
transferred under sterile conditions into ampoules.
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H h) Ampoules

¥ Active substance according to the invention 10.0 mg

S

3 Sodium chloride 7.0 mg

“z Twice distilled water gq.s. ad 1.0 ml

¥

=

= i) Drops

;‘i Active substance according to the invention 0.70 g

5 Methyl p-hydroxybenzoate 0.07 g

> Propyl p-hydroxybenzoate 0.03 g

E‘l Demineralised water q.s. ad 100.00 ml

*

“ RN P ard |

% E".':. The active substance and preservatives are dissolved in

}i : -" demineralised water, the solution is filtered and

1 e, transferred into 100 ml vials.

“:iﬁ The new activity of the compounds of the present invention as
IR antiproliferative agents is shown by the following
B el experimental data. The inhibition of cell proliferation in
; cese human neuroblastoma cells was tested using the MTT test (see
g Sesoas . . A ‘
T L, description, last paragraph, page 41). The results for

* ces o L ) o

£ cosest compound 4 (Table 1, page 27) and compound 90 (Table 3, page
% Y ™

32) togetlier with a further compound according to the present

invention of a general formula shown in Table 3 (page 32)

-CH,-CH,=CH-C¢Hg; are shown in the table below.

where R, and R; are methoxy, R, is phenyl and the group BR, is

. 'SAubst:a\nce' ngo
| . 55
& Compound 90 | 6.46 M
S Further compound |2.76 un

-

These test results show that the compounds according
to the invention have an antiproliferative effect.
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Throughout this specification and the claims which follow, unless the context requires

otherwise, the word “comprise”, and variations such as “comprises” and

N
N “comprising”, will be understood to imply the inclusion of a stated integer or step or
= group of integers or steps but not the exclusion of any other integer or step or group
£ of integers or steps.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS

1. Compound of general formula I

I B
wherein 5
7 A denotes a benzo, indolo or thieno group; '
. wherein, if A is benzo, m is 2 or 3 and the substituents
s R’ independently of each other denote hydroxy,

(C,-4) alkoxy, benzyloxy, halogem (F, Cl, Br, I),

: (C1-4) alkyl, methanesulphonyloxy or methanesulphonamido,
i or two adjacent substituents R’ may together represent

, -0-CH,~-0- or -0-CH;-CH,-0-; and if A is indolo or thieno,

R

m 18 zerd;

‘ B represents the group -0-, -S- oQr -CHR®-, wherein R® is
hydrogen, (C¢)alkyl, phenyl or benzyl;

oo w“
now mw

R® denctes 2- or 3i-thienyl, (C.av)cycloalkyl, (Cyg) -
cycloalkyl (C,;) alkyl or

are es

r?

. or |
(R) r@ TG
; rY

{wherein

R is (Ci..)alkyl, hydroxy, =-N;, halogen (F, Cl,
By, I.)i CFJ orY ‘(Mcl.‘) alkoxy,

u is 0, 1, 2 or 3, and
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R' denotes

(a)

(b)

{c)
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R® and R’ independently of one another may
represent methyl, ethyl, propyl, phenyl or
benzyl, but not more than two of the
gubstituents can simultaneously represent
phenyl or benzyl);

branched or unbranched Cjg-alkenyl which may
be substituted by phenyl, or

branched or unbranched C;,-alkynyl which may
be substituted by phenyl, or

branched or unbranched €;.;;-alky.. wherein the
alkyl may be substituted by

hydroxy,

(¢y.4) alkoxy,

di (G;.,) alkylamino,

furyl,

pyridyl,

pyrrolidinyl, N-methylpyrrolidinyl,
morpholino,

indolyl,

nitrilo,

thienyl,

adamantyl,

cyc¢lohexyl,

phenoxy,

benzyloxy,

naphthyloxy or

phenyl,

(whilst this phenyl or the phenyl contained in

the phenoxy group or benzyloxy group may be
mono-, 4i- or trisubstituted by hydroxy,

(¢,..) alkoxy, benzyloxy, halogen (F, Cl, Bx,
1), CF;, Ny, NO;, (C;-¢)alkyl, adamantyl,
-SO,NH,, NHCOCH,, «NHSO,CH, or ~C(0)C-Ry,,
[wherein R,; is (Cs.-icycloalkyl or branched or

unbranched (Ci.¢)alkyl, whilst the alkyl may be
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substituted by phenyl, and this phenyl may be
mono- to trisubstituted by halogen (F, Cl, Br,
I), CFy, G- or C,-alkyl., C;- or C;-alkoxy]

-
B e e GO

or may be substituted by the bridge -0-~CH,-0-),
or

by 2 unsubstituted phenyl groups;
43 6 K] ~
{d) (R} v (R )v \@ :
6
5‘
(R )y (R v K
0:‘-§: ' '\ or %
e (&%) (R°) ' 5
'....: @ “ N—-(Ci’lz)on or 2‘@
LRI

0; o'E § (R )V
6 6 . !
(R )y (R )y

@‘g@.-

wherein R* is (C,..)alkyl, hydroxy, -N,, halogen
(F, C1, Br, I}, 3
CF;, NO; or (Ci.)alkoxy and g i

v is 0, 1, 2 ox 3,

or the salts thereof with physiologically g‘ ® =
‘acceptable acide or complexing agents, %
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with the proviso that when A is benzo and

(a) if R? is methoxy in positions 6 and 7, B is ~CHR®
where R® is H, and either

R

{i) R! is CH,0H, CH(CH;)OH or C(CH,),0H and R’ is
phenyl, then R cannot be 2-methyl; or

{ii) R' is phenyl or 4-methoxy, 2,5-dimethoxy or 4- :
methyl substituted phenyl, then R? cannot hLe ’
unsubstituted phenyl N

OQ. Or i

. (b) if R? is hydroxy or C,,-alkoxy in positions 6 and 7,
- B is S and R’ is an unsubstituted or mono-, di- or
tri halogenated ox C.,-alkoxy swbstituted phenyl,
then R cannot be a C,.,;-branched or unbranched
alkyl, optionally substituted by phenyl, hydroxy or _
i di (C..) alkylamino or R' cannot be a C,¢-alkenyl ¥

i group.
2. Compound accoraing to claim 1, wherein

A denotes benzo; m is 2 and the substituents R?
independently of one another represent hydroxy,

(C,.,) alkoxy, benzyloxy, halogen (F, Cl, Br, I) or

(Ci.) alkyl, or two adjacent substituents R® may together

represent <0-CH;-0;

B denotes the group -0-, -S~ or -CHR®*-, wherein R® ig
hydrogen, methyl, phenyl or benzyl;

R' ig 2- or 3-thienyl, (C,,)cycloalkyl, or
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-C-R8

(R)u-'@/ or ? R
R

{wherein

R is (C.)alkyl, halogen (F, ¢l1, Br, I), CF, or
(C,-,) alkoxy,

u is 0, 1, 2 or 3, and

R’, R® and R’ independently of one another may represent
methyl, ethyl, propyl, phenyl or benzyl, but not more
than 2 of the substituents may simultaneously represent
phenyl or benzyl);

R' denotes

(a) branched or unbranched Cj.¢-alkenyl which may
be gubgtituted by phenyl or

(b) branched or unbranched C,.¢-alkynyl which may

. be substituted by phenyl, or

(e) branched or unbranched C,.;y-alkyl, wherein the
alkyl may be substituted by
thienyl,
adamantyl,
cyc¢lohexyl,
phenoxy,
benzyloxy or
phenyl
(whilst this phenyl or the phenyl contained in
the phenoxy group or benzyloxy group may be
mono-, di- or trisubstituted by (C,.,)alkoxy,
halogen (F, Cl, Br, I), CPF,, Ny, NO,,
(Csue) alkyl, or -C(O)-0-(CH;) ;.3~CH,
or by the bridge '~0-CH,-0-), or

- m%\“—“
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by 2 unsubstituted phenyl groups;
(d) \@ -
R,s)v
i
k
F ,' g
N .
—N N—(CH2) 0,1 or Z—Q
\__/
2:.'.5 —-—< >-CH2-—©
IOOOQ: é
. . é‘
|
1 | _{_}o—@

egened < > C_O

(X A “ .
o)

wherein R® denotes (C,.,)alkyl, hydroxy, -N;, halogen

(F, C1, Br, 1), CF,, NO; or (C,.,)alkoxy and
v is 0, 1, 2 or 3,

or the salts thereof with physiologically
acceptable acids or complexing agents. v
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3. Compound according to claim 1 or claim 2 wherein
when A is benzo and m is 2, the two R? substituents are
in positions 6 and 7.

4. Compound according to any of claima 1 to 3, wherein
R' has one of the following meanings:

| \ ocH,
CHx—~ CHy=CHz~CHy
CHz-CHz'—Q CHy=CHp-CHy~/ \

CHz—c-ua—CHz (CHp) 4-CHj3
CHj

3
CF3

CHz—CHz—CHZ‘O

CF3

CH2—CH2

CHz—C'Hz—O—Q—Br
CH:—Q—CO*O— (CHz) 3—~CHj3
CHz*CHz—CHz—D

§. Compound according to one of claims 1 to 4, wherein
A is 6,7-dimethoxybenzo.

€. Compound according to one of claims 1 to 5, wherein
R’ is phenyl or cyclchexyl.

7. Compound according to one of claims 1 to 6, wherein
B is O or CH,.

S
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8. Compound according to one of claims 1 to 3 wherein
A is 6,7-dimethoxybenzo, B is CH,, R, is l-pentenyl and
R; is phenyl.

9. Process for preparing a compound according to one
of claims 1 to 8, characterised in that a compound of
general formula IV

wherein R?, R?}, R, m and B are defined as in one of
claims 1 to 8 and Ar denotes phenyl, indolyl or 2- or 3-
thienyl, is cyclised in the presence of a condensing
agent and, if desired, converted into a salt thexeof.

R3

4
—CH2—NHCO~C-B—-R

L—Cl——in

10. Pharmaceutical preparation containing a compound
according to one of claims 1 to 6 in combination with a
pharmaceutically acceptable and/carrier or excipient.

11. Method of treatment of ulcerative colitis, Cxohn's
disease, inflammatory processes or of providing an
antiproliferative or cerebroprotective effect in a
subject comprising the administration of a compound of
general formula I

‘(Rz)‘m

wherein

A denotes a benzo, indolo or thieno group;

wherein, if A is benzo, m is 2 or 3 (preferably 2,
whilst the two R?s are in positions 6 and 7) and the

44N substituents R’ independently of each othex denote

\Tiiirs

wadomDy;
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hydroxy, (C,..)alkoxy, benzyloxy, halogen (F, Cl, Br, I),
(Ci.d alkyl, methanesulphonyloxy or methanesulphonamido,
or two adjacent substituents R? may together represent
-0-CH,-0- or -0-CH,-CH,-0-; and if A is indolo or thieno,
m is zero;

B represents the group -0-, -S- or -CHR’-, wherein R® is
hydrogen, (C,)alkyl, phenyl or benzyl;

R? denotes 2- or 3-thiemyl, (C,,)cycloalkyl, (C,¢)-
cycloalkyl (Cy.s) alkyl or

r7

1B
(R) ;— oz "C-R
i R9

(wherein

R is (C,.,)alkyl, hydroxy, -N;, halogen (F, Cl,
Br, I), CF, or (C,.()alkoxy,

u is 0, 1, 2 or 3, and

R’, R® and R’ independently of one another may
represent methyl, ethyl, propyl, phenyl or
benzyl, but not more than two of the
substituents can simultaneously represent
phenyl or benzyl);

R' denotes
{a) branched or unbranched €, (-alkenyl which may
be substituted by phenyl, or
{b) branched or unbranched C,¢~alkynyl which may
. be substituted by phenyl, or
(¢} branched or unkbranched C,.;y-alkyl, wherein the
alkyl wmay be substituted by

ES-

o w oy 57 D

Pl QA

T

3
(HIL U

sl

i




H (1111 NN N0 0 NNV 00 AN B 11

SR LI | W) |

hydroxy,

(C)-4) alkoxy,

di (¢,.,) alkylamino,

furyl,

pyridyl,

pyrrolidinyl, N-methylpyrrolidinyl,
morpholino,

indolyl,

nitrilo,

thienyl,

adamantyl,

cyclohexyl,

phenoxy,

benzyloxy,

naphthyloxy or

phenyl,

(whilst this phenyl or the phenyl contained in
the phenoxy group or benzyloxy group may be
mono-, di- or trisubstituted by hydroxy,

(C,-4) alkoxy, benzyloxy, halogen (F, Cl, Br,
1), CPF,, N3, NO,, (C;..)alkyl, adamantyl,
-SO,NH,, NHCOCH,, -NHSO,CH, or -C{O)O-Ry,.
[wherein Ry is (C;;)cycloalkyl or branched or
unbranched (C,()alkyl, whilst the alkyl may be
substituted by phenyl, and this phenyl may be
mono- to trisubstituted by halogen (F, Cl, Br,
I), CF;, C- or Cp-alkyl, C,- or C;-alkoxyl]

or may be substituted by the bridge -0-CH,-0-),

or

by 2 unsubstituted phenyl groups;

(q) (‘)v mc,v . \@
“R‘.)v (S‘W SK v
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(R )y (R )v
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3 6
(R )y R )y
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—N  N—(CHz2) 0,1 or 2

6 6
(R)y (R)y

6 6
(R )v (R v
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wherein R® is (C,.,)alkyl, hydroxy, -N;, halogen

(F, C1, Br, I),

CF;, NO; or (C,..)alkoxy and

vis 0, 1, 2 or 3, .

RS

to said subject.

12. The use of a compound of general formula I, as
defined in claim 11 in the manufacture of a medicament,
for the treatment of ulcerative colitis, Crohn's disease
or inflammatory processes, or which providea an
antiproliferative or cerebroprotective effect.

i y R . ' L
’ .
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13. Compound according to any one of claims 1 to 8 A
substantially as hereinbefore described with reference
to the examples.

14. Process according to ¢laim 9 substantially as
herainbefore described with reference to the preparative -
examples. ’
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15. Pharmaceutical preparation according to claim 10
substantially as hereinbefore described with reference

to the pharmaceutical preparation examples.

DATED this FOURTEENTH day of OCTOBER 1998

Boehringer Ingelheim International GmbH
By its Patent Attorneys

DAVIES COLLISON CAVE
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