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BeénZi sot hi azol yl ; i isubstituted ami nomet hyl chromans The present i nTeHE? &
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The present invention relates to benzisothiazolyl-substituted aminomethylchromans,
processes for their preparation and their use in medicaments, in particular as agents for
controlling disorders of the central nervous system. -

5  The publications EP 352 613 and EP 540 914 disclose aminotetralin and chroman
derivatives having CNS activity.

The invention relates to new benzisothiazolyl-substituted aminomethylchromans of the
general formula (T)

-

o .
NH—(CH_,)— N)ﬁ
R1 m/ 2z \soz
OR?

10 R' represents hydrogen,

in which

and

R represents a radical of the formula -CH(CH,), or -CH,-C(CH,),-Cl,

or

R! and R? together form a radical of the formula
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and*R[err] represents a radical of the fornula -Cl-l(d-l[err])[err] or
CH err]-C(CHerr])-d,.or Rerr] and Rerr] together forma radical of the

formul a 2 and eprL es nts .2 nunber 2’) 4 or 5 if appropriate in an
i someric form s ‘ I} Sountric -2-

and
a represents a number 3, 4 or 5,
if appropriate in an isomeric form, and their salts.

Surprisingly, the compounds according to the invention show good activity in the
5 treatment of damage as a result of cercbral infarcts.

In the context of the present invention, physiologically acceptable salts are preferred.
" Physiologically acceptable salts of the benzisothiazolyl-substituted
aminomethylchromans can be salts of the substances according to the invention with
mineral acids, carboxylic acids or sulphonic acids. Particularly preferred salts are, for
10  example, those with hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric
acid, methanesulphonic acid, ethanesulphonic acid, toluenesulphonic acid,
benzenesulphonic acid, naphthalenedisulphonic acid, acetic acid, propionic acid, lactic

acid, tartaric acid, citric acid, fumaric acid, maleic acid or benzoic acid.

In the context of the present invention, the compounds according to the invention can
15  be present in various stereoisomeric forms. The compounds according to the invention

exist in stereoisomeric forms which behave either as image and mirror image

(enantiomers), or which do not behave as image and mirror image (diastereomers). The

invention relates both to the antipodes and to the racemic forms as well as the

diastereomer mixtures. Like the diastereomers, the racemic forms can be separated into
20  the stereoisomerically uniform constituents in a known manner.

For example, the following isomers may be mentioned:

I
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~Surprisingly, the conpounds according to the invention show good activity
Jn the 5 treatment of damage as a result of cerebral infarcts. In the
context of the present |nvent|on phySJOIoglcaIIy acceptabl e salts are
preferred PhysCaoh PHIES| e satPs of the

benzi sot hi azol yl - substltuted am nonet hyl chromans can be salts of the

subst ances according to the invention with mneral acids, carboxylic acids
or sul phonic acids. Particul arl xJed salts are, for 10 exanpl e,

t hose with hydrochloric acid, c acid, sulphuric acid, phosphoric
acid, met hanesul phoni ¢ aci d, , oSyl phopi Hecid, tol Udhesul phoni ¢ aci d,
benzenesul phoni ¢ acid, naphfhal en dng|Rh0nIC acid, acetic acid, propionic
acid, lactic acid, tartaric acid,orRiitric acid, funaric aci d, naleic acid or
benzoic acid. In the context of the present invention, t he conpounds
according to the invention can

NH— ®

Preferred compounds of the general formula (I) are those
in which

R!  represents hydrogen,

and

5 R®>  represents a radical of the formula -CH(CH), or -CH,-C(CH;),-Cl,

R' and R? together form a radical of the formula

ne
CH,
and

10 a represents a number 3 or 4,

if appropriate in an isomeric form, and their salts.
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.15 " be present in various Stereoisoneric forms. The conpounds according to
‘the invention exist in stereoi-soneric fornms which behave either as inage
and mrror inmge (enantloners or_mhlch do, not behave as inmage and mrror

i mage (di ast eri&h/y =T QIS rel arés~both to the anti podes and to
the racemc fornms as well

as the di ast er eoner xtu L|ke the
di ast ereoners,Parﬁ@ﬂadbcpiﬁf Qé Wﬂf@&“}’f‘h(@

stereoi sonerically uniformconstituents in a known nmanner. For exanple, t he
followi ng i soners may be mentioned: 3

in which

R'  represents hydrogen, |
and
5 R®  represents a radical of the formula -CH(CHy), or -CH,-C(CH;),-Cl,

or

R! and R?> together form a radical of the formula

ne

CH,

and
10 a represents the number 4,
if appropriate in an isomeric form, and their salts.

The benzisothiazolyl-substituted aminomethylchromans according to the invention are
prepared by

[A] reacting amines of the general formula (If)
NH, @)

15  in which

e —
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_f[er'r] Preferred conpounds of the general fornula (1) are those in which

"R err] represents hydrogen, and 5 Rlerr] represents a radical of the
formula - CH(CH[err ) or_ -CH err] - CH[err]% ‘or Rlerr] and Rerr]
t oget her for mM&ARdi BEISANORIBERl a [eT PT” and 10 a represents a
nunber 3 or 4,
R! and R? have the meaning indicated above,
with compounds of the general formula (II)
o)
o
A——(CHz);-—N\>\/E> {m)
. SO,

in which

A represents a typical leaving group such as chlorine, bromine, iodine, tosylate,
5 mesylate or the group -OSO,CF;,

and
a has the meaning indicated above,

in inert solvents, if appropriate in the presence of a base,

or

10 [B] reacting compounds of the general formula (IV)

in which
R! and R? have the meaning indicated above
and

R®  represents a radical of the formula -SO,CF;, -SO,CH,; or tosylate,
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:if appropriate in an isonmeriec form and their salts. REPLACEMENT SHEET 4
“Particularly preferred conpounds of the general fornula (I) are those in

Wwhich R err] epresent s hyorogen and 5 Rl err] represents a radi cal
of the fornul he-AcBlddidroreigh Sountries _ cH e P1- C(CH err]) [err] -
with amines of the general formula (V)
o)
SO, '
in which
a has the meaning indicated above,
in inert solvents, if appropriate in the presence of a base and/or of a catalyst,
5 or

[C] n&wﬁngcumpomnbcﬂﬂhcgmmnﬂibnmdé(vn

. NH—CH-CH, (VD
in which
R! and R? have the meaning indicated above,
and

10 R*  represents hydrogen or methyl,

first either with formaldehyde or formaldehyde derivatives and compounds of the
general formula (VII)

RN vID

in which
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-or h[err] and Rlerr] together forma radical of the fornula H3C CH3 and 10
a represents the number 4, if appropriate in an isomeric form and

their salts. |-§HbStItUHﬁd ani nonet hyl chromans accor di ng

to the inventildnbatl reacCt'ing am nes of the general
formula (1) [%ig]

mmmsamsarmﬁaﬂofﬂmibnnma
HC = C(CHy-,
in which

b denotes a number 0, 1 or 2,
5  in a Mannich-analogous reaction and then hydrogenating.

The processes according to the invention can be illustrated by way of example by the
following reaction scheme:
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REPLACENENT SHEET 5 Rl err] and R err] have the neaning indicated above,
wth conmpounds of the general

formula (111) [err] in which A represents
a typical |eavj ng

p_such as chlorine, bromne, iodine, tosylate, 5
mesyl ate or t het-gebs2l-CORS8I OIS 1 | -8-

!L * BrCH), )\~©
. o
- NH—(CH )N
© SO,
H,C o
CH,

18]
o)
OSOCF;  + H,N-(CH,) N
. SO,
O-CH,-C(CH,),Cl
o)
NH— (CHz)iN\
SO,
O-CH,-C-(CH,),Cl

.



.-and’a ~ has the neaning indicated above, in inert sol vents, if
appropriate . in the. presence of a base, or 10 [B] - reacting conpounds of

t he general formJIa L in which Rlgrr] and R err] have the meaning

i ndi cat ed abod@Leadl 1R & ents a fadical of the fornula
-Sgerr]CFerr], -Sqerr]CH[err] or tosylate,

[€]
't-l:,c\rcsﬂ5 0
SO,
O-CH,-C(CH,),Cl '

2) Hydrogenation

O-CH -C(CH:,)zCI

Suitable solvents for processes [A] and [B] are the customary solvents which do not
change under the reaction conditions. These preferably include alcohols such as
methanol, ethanol, propanol or isopropanol, or ethers such as diethyl ether, dioxane,
tetrahydrofuran, glycol dimethyl ether or butyl methyl ether, or ketones such as acetone

5  or butanone, or amides such as dimethylformamide or hexamethylphosphoramide, or
diméthyl sulphoxide, acetonitrile, ethyl acetate, or halogenohydrocarbons such as
methylene chloride, chloroform or carbon tetrachloride, or pyridine, picoline or N-
methylpiperidine. Mixtures of the solvents mentioned can also be used. Methanol,
ethanol, isopropanol, dimethylformamide and acetonitrile are preferred.

10  Suitable bases are the customary inorganic or organic bases. These preferably include
alkali metal hydroxides such as sodium or potassium hydroxide, or alkali metal
carbonates such as sodium or potassium carbonate, or alkali metal alkoxides such as
sodium or potassium methoxide, or sodium or potassium ethoxide, or organic amines
such as triethylamine, pyridine, picoline or N-methylpiperidine, or amides such as
sodium amide or lithium diisopropylamide, or organometallic compounds such as
butyllithium or phenyllithium. Sodium and potassium carbonate, pyridine and
triethylamine are preferred. ' '

15

The reactions [A] and [B] can in general be carried out in a temperature range from
-20°C up to the reflux temperature of the solvent, preferably from +20°C up to the
R T
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.REPL ACEMENT SHEET 6 with ami nes of the general formula (V) [err] in which a
“has the neaning..indicated above, in inert solvents, if appropriate in the

presence of a_base and/or of a catalyst, 5 or [C reacting conpounds of
the general fbeAB) 13Boreign Countries -10-

reflux temperature of the solvent.

Processes [A] and [B] are in general carried out at normal pressure. However, it is also
possible to carry out the reaction at elevated or reduced pressure.

Reaction accelerators employed are in general alkali metal iodides; sodium iodide or
5  potassium iodide is preferred.

The base is in this case employed in an amount from 1 to 5, preferably from 1 to 2,
mol, based on 1 mol of the compounds of the general formulae (II) and (V).

The reaction with formaldehyde and acetylene derivatives in a Mannich-like reaction
is in general carried out in one of the abovementioned organic solvents which do not

10 change under the particular reaction conditions, such as alcohols, ethers, hydrocarbons,
halogenohydrocarbons and dimethylformamide as well as their mixtures.
Tetrahydrofuran and 1,4-dioxane are preferred.

In general, the catalysts employed are copper salts. Copper(I) acetate is preferred.
Paraformaldehyde, trioxane, formalin solution and gaseous formaldehyde are used as
15 the formaldehyde source. Paraformaldehyde is preferred.

The reaction is in general carried out in a temperature range from 0°C up to the reflux
temperature, preferably from +20°C to +70°C.

The reaction can be carried out at normal, elevated or at reduced pressure (e.g. 0.5 to
5 bar). In general, the reaction is carried out at normal pressure.

20  The hydrogenation (process C) is in general carried out with hydrogen in water or one
of the abovementioned solvents, preferably watei', methanol, ethanol, diethyl ether or
tetrahydrofuran in the presence of mineral acids such as hydrochloric acid. Suitable
catalysts are catalysts such as Raney nickel, palladium, palladium on animal carbon or
platinum, preferably palladium and palladium on animal carbon.
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;~[erf] in which Rlerr] and Rlerr] have the neaning indicated above,
Rl err] represents hydr ogen or nethyl,

and 10
first either with formal dehyde or

f or mal dehyde T 'ﬁ“ﬁﬁ-i a.ndﬁ %ounds of f e general fornula (M1) [err\

10

15

The catalyst is employed in an amount from 0.01 mol to 0.2 mol, preferably from

0.05 mol to 0.15 mol, in each case relative to the blocked compounds of the general
formula (I1a).

The reaction can be carried out at normal, elevated or at reduced préssure (e.g. 0.5 to
25 bar). In general, the reaction is carried out at normal pressure to 3 bar.

The compounds of the general formula (II) are new and can be prepared, for example,

by
converting compounds of the general formula (VIII)

OH (VII)
in which
R! and R? have the meaning indicated above,

first with phthalimide in the presence of triphenylphosphane/diethyl azodicarboxylate
in one of the abovementioned solvents, preferably tetrahydrofuran, into the compounds
of the general formula (IX)

o)
R1 mt‘m
2
OR o

R! and R? have the meaning indicated above,

in which

and in a second step removing the phthalimide group in aminoethanol.

The various reaction steps proceed in a temperature range from 0°C to +100°C,
preferably from room terhp_eraml'e to +80°C and at normal pressure.

Sheet Has Been Reﬁaced

j L



,-REPLACEIVENT SHEET 7 Rlerr]- -represents a radical of the formla

HC-C(CH[err])[err] , in which b denotes a nunber 0, 1 or 2, 5
Manni ch- anal ogou

t 0o t he i nvent i*daletiidi

in a
and then hydrogtfgatl ng. The processes according
n i g ountes by way “6f exnple by the follow ng

t

reaction sc er%emnlpomdsofthegmemlfonnula(IX)arenewandcanbeprepared, for example,

as described above.

The compounds of the general formula (VII) are new and can be prepared, for
example, by alkylating 8-hydroxy-2-hydroxymethylchroman of the formula (X)

OH X)

OH

5  with compounds of the general formula (XI)

R&-Y XD

in which -

R®  denotes straight-chain or branched alkyl or alkenyl having up to 4 carbon
© atoms,

10 and

Y represents halogen, preferably chlorine, bromine or iodine,

and if appropriate in a second step introducing the radicals mentioned above under R’
and R? by derivatization according to customary methods.

Derivatizations in the context of the invention are, for example, hydrochlorination with
15 HCl in dioxane, rearrangement in the presence of N-methylpyrrolidone under a
protective gas atmosphere and cyclization using formic acid.

The compound of the formula (X) is new and can be prepared from the known
8-methoxy-2-hydroxymethylchroman by reaction with HBr [cf. for this EP 352 613].

[
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8 [err] [A

9 [C [err] Suitable solvents for process|[A]and

{B] are the customary solvent which do not change under the reactlon

condi ti ons. Th(ise! Pi'rl If]rﬁbl é Eﬂcl iade al cohoif such as

10

15

The compounds of the general formula (XI) are known.

The compounds of the general formula (VI) are new and can be prepared, for example,

by reacting the compounds of the general formula (TV) mentioned above with amines
of the general formula (XII)

HN—CH—CqHs

. o
R

in which
R*  has the meaning indicated above,

in the presence of sodium iodide in a temperature range from +50°C to +150°C,
preferably at 100°C and normal pressure.

The amines of the general formula (XII) are known.

The compounds of the general formula (IV) are new as a species and can be prepared,
for example, by reacting the abovementioned compounds of the general formula (VIII)
with compounds of the general formula (XIII)

R-X (XHD
in which
R®  has the meaning indicated above,
and
X represents halogen, preferably chlorine,

in one of the abovementioned solvents, preferably pyridine, in a temperature range
from 0°C to room temperature, preferably at room temperature and normal pressure.

Sheet Has Been Regilaced

l\II\l\\Ill\\ Al




3netﬁanol et hanol , propanal or isopropanal,or ethers such as diethyl

-et her, di oxane tetrahydrofuran gl ycol dinmethyl ether or butyl methyl
et her, or keto es : ace one .or but an e or am des such as
di met hylfor a2 b QEASH UL & phora or di met hyl sul phoxi de,

acetonitrile, et hyI acet ate or hal oge ocar bons such as net hyl ene
chl ori de, ch|@%mm@£ﬂ%ame@i %‘g‘ﬂ-ﬂ%ﬁéﬂb im‘b "

: Wi di ne, picoline or N
met hyl pi peridine. Mxtures of the solvents nmentioned can al so be used.

Met hanol , et hanol, isopropanol, dimethylformanm de and acetonitrile are
preferred. 10The Somboinds dfahegamai formulae: (HHEVY )y andn(/Ieare dknownqey aeior can

bases. These Bgeferabl ¥ I ncl ude alé i I metal hydroxides such as sodi um or
pot assi um hyd tar bonat es such as sodi um or potassi um
carbonate, or alkali netal

al koxi des such as sodi um or potassi um rret hoxi de,
or sodium or potassium et hoxi de, or organl c ani nes

The compounds aocordmg to the invention can be used as active oompounds in
5  medicaments. The substances according to the invention have a particularly high
affinity for cerebral 5-hydroxy-tryptamine receptors of the 5-HT, type.

Surprisingly, the compounds according to the invention show low dependence in their
" metabolization of liver enzymes of the type CYP 2D6.

The compounds described in the present invention are thus active compounds for the

10  control of illnesses which are characterized by disorders of the serotoninergic system,
in paricular in involvement of receptors which have high affinity for
5-hydroxytryptamine (5-HT, type). They are therefore suitable for the treatment of
disorders of the central nervous system such as states of anxiety, tension and
depression, central nervous system-related sexual dysfunctions and sleep disorders, and

15  for the regulation of pathological disorders of the absorption of foodstuffs, luxury foods
-and addictive drugs. They are furthermore suitable for the elimination of cognitive

deficits, for the improvement of learning and memory disorders and for the treatment
of Alzheimer's disease.

Furthermore, these active compounds are also suitable for the modulation of the
20  cardiovascular system. They also intervene in the regulation of the cerebral circulation

and are thus effective agents for the control of migraine.

They are also suitable for the prophylaxis and control of the sequelae of cerebral infarct

(apoplexia cerebri) such as stroke, cerebral ischaemias and of craniocerebral trauma.

The compounds according to the invention can also be employed for the control of
25  states of pain. They are also suitable for the control of disorders of the immune system.
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.such as triethylamne, pyridine, picoline or N nethylpiperidine, or am des
~such as 15 . sodiumanide or lithiumdiisopropylanide, or organonetallic
conmpounds suc . phenyl l'i thium Sodi um and pot assi um
carbonat e, pyrdtRetdnd-AHRAPARYR ne aré ]1§r'eferred. The reactions [A] and
[B] can in general EE ,cariri Ed c[it In a tenperature range from-20[err]C up
to the refluxenp SBRERIOE  preferably from +20[err]C up to
t he 10 reflux tenperature of the solvent.

Table A shows by way of example the high affinity of the compounds
according to the invention for 5-hydroxytryptamine receptors of the subtype 1.
The values indicated are data which were determined from receptor binding

5 studies using calf hippocampus membrane preparations. The radiolabelled ligand
used for this purpose was *H-serotonin.

2)  Affinity for the 5-HT,, receptor [W.U. Dompert et al., Naunyn-Schmiedeberg's
Arch. Pharmacol. (1985), 328, 467-470).

In this test, the binding of *H-ipsapirone to 5-HT,, receptors is measured in calf
15 hippocampus membranes. It was found that the compounds according to the
invention compete with the radioligand for binding and inhibit this.

Table B

r Compound of Example K; (nmol/l) “

\\ 2 | 0.5 “
20 3 18 “
6 09 “
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Processes [A] and [B] are in general carried out at normal pressure.
‘However, it is also possible to carry out the reaction at elevated or
reduced pressyre Re. t on a eI:pators enmployed are in general alkali

metal iodi desMdehily = pot asstum i odi de is preferre The base
mol | "based on 3 moln sﬁeg B end B T tuns o pEtindd i idicfie;

The reaction vith fﬁﬁﬁ%ﬁ@%ﬁaﬂ %&Emﬁaﬂe@%wafm\é%dmgafﬁfemangdm

reaction is in genera out 1 n one of the abovenentioned organric
sol vents whi ch do nstdﬁphuubhﬁh@mgumﬁerauhmmbdmclthqnmkﬁhdthhmﬁoﬂud thens

o For v g dsnshd FRORERRE o BRI, BRIARR om i

1, 4-di oxane are prefered.

5 3)  Activity in animal models

Animal model: permanent focal cerebral ischaemia (“middle cerebral artery
occlusion" = MCA-0). MCA occlusion in rodents is a widely accepted animal
model of stroke. Reference: Bederson, J.B. et al., Siroke, 17:472-476 (1986).

In order to produce permanent focal cerebral ischaemia, the left medial cerebral
10 artery in rats is occluded by electrocoagulation. The resulting infarct volume in

cortical (subcortical) regions which are supplied by the medial cerebral artery

is used as a measure of the extent of the stroke-induced neuronal damage.

Administration of substance: after occlusion as a continuous i.v. infusion

(4 hours) of the test substance, beginning directly after operation. The animals
15 are sacrificed for assessment 7 days after operation.
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.n general, the catal ysts enployed are copper salts. Copper(ll) acetate is
preferred. Par aformal dehyde trioxane, formalin solution and gaseous

f or mal dehyde gre, e.formal dehyde source. Paraf or nal dehyde i-s
preferred. Thes 1 20, Connris Pal cartired out in a tenperature range
fromO[err]C up to refI ux terrperature preferably from+20[err]Cto
+70[err]C. The rea can be carried out at normal, elevated or at
reduced pressure (e.g. 0.5 to 5 bar). In general, the reaction is carried
out at normal pressure. 20 The h drogenatlon (process C isin general
carried out w

g Of 9 s10]0
preferably watePXarp , et hanaf’oml(’féh]er off B@H’ ahydrofuran i
t he presence ¢ aci ds such uﬁﬁltf' hl ori c ag abl e cat al
are catal ysts jsuch as Raney ni cke pa ya&fﬂﬁm pal | au'&%kg H"tanl mal car bg

2 0.001
48 0.01
32 0.1

6 41 0.001
41 0.01 “
38 0.1

37

34

47 0.01
for comparison: (increase by 21 %) 0.1
Ex. 86 from : 15 1.0
EP 352 613" 1 3.0

": MCA-O mouse, substance administration directly as a bolus injection, 2 and 4 hours
10 after occlusion; sacrifice after 2 days

4)  Stability in hurnan liver microsomes with and without addition of quinidine.
In order to determine the extent of cytochrome P-450 (CYP) 2D6-dependent

biotransformation, the phase I metabolism of human liver microsomes was
investigated with and without addition of quinidine, a selective inhibitor of

15 ' CYP 2D6. The areas under the concentration time courses (AUC,,.) and the
half-lives were determined.
T




platinum preferably palladiumand palladi umon aninal carbon. 11 The
catalyst is enployed in an ampbunt from 0:01 nol to 0.2 nol, preferably from
0.05 nol to 0.15 npl each case rel atIVf to the bl ocked conpounds of the
general for nuli&fd EIENSAES can bel®arried out at normal, el evated

'S carried out p;fsﬁéhﬁgfcﬁmg asnae st Evao & BSEL S b S8, b
formula (11) are neyypnd fRaRA08 BERARN Jﬁmﬁ&ﬁ%&me half-life increases after
addition of quinidine by the factor 1.3 to 2.0, while in Example 93.i from
EP 352 613 and Ex. 4 from EP 540 914 an increase by the factor 4 in AUC,,,

5 and half-life is to be observed.

The compounds according to the invention advantageously show a lower

dependence on the phase I metabolism via the CYP 2D6 enzyme than known
chromans. '

The present invention also includes pharmaceutical preparations which, in addition to
10  inert, non-toxic, phannabeutically suitable auxiliaries and excipients, contain one or
more compounds of the general formula (I), or which consist of one or more active
compounds of the formula (I), and processes for the production of these preparations.

The active compounds of the formula (I) should be present in these preparations in a

concentration of 0.1 to 99.5 % by weight, preferably of 0.5 to 95 % by weight, of the
15  total mixture.

In addition to the active compounds of the formula (I), the pharmaceutical preparations
can also contain other pharmaceutical active compounds.

The abovementioned pharmaceutical preparations can be prepared by known methods
in a customary manner, for example using the auxiliary(ies) or excipient(s).

20  In general, it has proved advantageous to administer the active compounds of the
formula (I) in total amounts of about 0.01 to about 100 mg/kg, preferably in total

amounts of about 1 mg/kg to 50 mg/kg of body weight every 24 hours, if appropriate
in the form of several individual doses, to achieve the desired result.

However, if appropriate it can be advantageous to deviate from the amounts mentioned,
25  namely depending on the species and on the body weight of the subject treated, on the
individual behaviour towards the medicament, the nature and severity of the disorder,
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by converting conpounds of the general fornmula (VII1) [err] in which 10
'-R[ err] and Rlerr] have the neaning indicated above, -first with phthalim de
in the presence of phenyl oshane/dl et hyl -azodi carboxyl ate i n one of
t he abovemnent ikrad IS SIS b y tetf ahydrofuran, into the compounds

of the genera f or mul ﬁ)rep err n.whi.ch 15 err]..and R.err] . have,t
meani ng i ndi c dhe. 1ype) d&e zn-ah Jncfadmmlstrann,an trhetuneormten}alaefwhl

administration takes place.
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sand in a second step renovi ng the phthalim.de group in am noethanol. The
Warious reaction steps proceed in a tenperature range fromO[err]C to
+100[err]C, p ef t enper at to +80[err] C and at nor nal
pressure. REMD RS eR OUIISY H o conggﬁ‘nds of the general formula (1X)
are new and ca be prepare, for exanple, as described above. The conpounds
of the gener aRPBEGAPMPNRER| ) are new and can be prepared, for

Example 1

(-)-8-Hydroxy-2-hydroxymethylchroman

OH

OH

135.5 g (0.7 mol) of (-)-2-hydroxymethyl-8-methoxychroman are heated in 0.7 1 of 48
5 % strength aqueous HBr solution for 20 hours. After cooling and diluting with 1.2 1 of

ice water, the mixture is stirred for 30 minutes and the deposited precipitate is filtered

off with suction. Washing with ice-water and drying over phosphorus pentoxide yields

109.5 g (87 %) of the title compound, m.p. 131-132°C.

Ogs™® = -133.8 (c=0.7, methanol)

10  Example II

- 2-Hydroxymethyl-8-isopropoxy-chroman

OH
\‘/0
45 g (25 mmol) of 8hydroxy-2-hydroxymethyl-chroman, 4.6 g (27 mmol) of
2-iodopropane and 5.2 g (37.5 mmol) of powdered potassium carbonate in 50 ml of
dimethylformamide are heated at 60°C for 40 hours. After addition of a further 0.9 g
15  of iodopropane, the mixture is heated at 80°C for 24 hours and then at 95°C for a
further 24 hours. After cooling, it is partitioned between toluene and water and filtered

through Celite®. The organic phase is dried (magnesium sulphate) and concentrated.
After flash chromatography (silica gel; elusion with toluene/ethyl acetate gradients 3:1 -
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;exar.rpl e, by alkylating 8- hydroxy 2- hydr oxynet hyl chroman of the formula (X)
[err] 5 wi-th corrpounds of the -general formula (Xt) [err] in which R err]

denotes strai ht _al kyl al kenyl having up to 4 carbon
atons, 10 ar- ‘ %]referably chl orine, brom ne or

I odi ne, and i ro |ae| n sec i ntro th

nent i oned abo@eﬁzﬁ 8{: W@ﬁ%ﬂﬁfgﬁ'ﬂeﬁb@% %@a@ﬁ?}ﬁo@@@ﬁﬁﬁé’i%‘m

customary met rEélegradlmt toluene/ethyl acetate 1:0 - 8:1). Yield 2.9 g (52 %) of oil. Ry (silica gel,
toluene/ethyl acetate 1:1): 0.4

Example I

5  (-)-2-Hydroxymethyl-8-isopropoxy-chroman

OH
\ro
The title compound is obtained from the compound of Example I in analogy to the

procedure of Example II.
(123920 =-85 [c=0.5, CHC13]

Example IV

10  2-Hydroxymethyl-8-(2-methyl-propen-2-yloxy)chroman

OH

X

0.9 g (5 mmol) of 8-hydroxy-2-hydroxymethyl-chroman, 0.5 g (5.5 mmol) of 3-chloro-

2-methylpropene, 0.02 g of sodium iodide and 1.0 g (7.5 mmol) of powdered potassium

carbonate are heated at 90°C for 3 hours in 10 ml of dimethylformamide. After

 cooling, the mixture is partitioned between water and toluene. The toluene phase is

15  purified by flash chromatography on silica gel (toluene/ethyl acetate). 1.3 g (100 % =
1.2 g) of crude product are thus obtained, which is reacted further.

Ry (silica gel, toluene/ethyl acetate 1:1): 0.45
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Derivatizations in the context of the invention are, for exanple,
“hydrochl orinati-en wit h 15 HCl in dioxane, rearrangenent in the presence
of N-met hyl py roji o otective %s at nosphere and cyclization
using formc atHe- s “the forffula (X) is new and can be

pr epar ed fromﬁhe E Q)Nn 8- et hoxy- 2- hydr oxynet hyl chronan by reaction with
HBr [cf. for t 352 613]. 13 The conpounds of the general formula

(XI') are known. The conpounds of the general formula (VI) are new and can
be prepared, for exanple,

(-)-2-Hydroxymethy}-8-(2-methyl-propen-2-yloxy)chroman

_ OH
(o)
)\/0

The title compound from Example I is obtained in analogy to the procedure of
Example IV.
5 Oy =-87 [c=0.5, CHCL]

Example VI
2-Hydroxymethyl-8-(2-chloro-2-methyl-propoxy)chroman

OH

o
N\/O
cl

12.5 g (53.4 mmol) of the compound from Example IV are heated at 55°C for 6 hours

in 4N hydrochloric acid in dioxane. After concentrating, the residue is purified by flash
10  chromatography on silica gel (toluene-ethyl acetate 1:0 - 20:1). 4.0 g of the title

compound are thus obtained as an oil. Using toluene/ethyl acetate, 4.0 g (42 %) of

unreacted starting material are recovered.

H-NMR (CDCl,, 8 values in ppm): 1.7 (s; 6H), 1.7 - 2.1 (m, 2H), 2.6 (bs; 1H),

2.7-3.0 (m; 2H), 3.7 - 3.9 (m, 2H), 4.0 (s; 2H), 4.05 - 4.15 (m; 1H), 6.65-6.8
15 (m, 3H).

e
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Dy reacting the conpounds of the general formula (IV) nentioned above with
-am nes of the general fornula (XII) [err] 5 in which Rierr] has the
meani ng i ndi cat e Dy esence q%ﬁ§od|un1|od|de in a tenperature
range from +56f<t erro preferdbly at 100[err] C and nornma
pressure. Theann the general formula (XI1) are known 10 The
conpounds of Fﬁ@“@ﬁh formula (1V) are new as a species and can be
prepared, for exanple, by reacting the abovenenti oned conpounds of the
general fornul a (VII) with conBounds of the general formula (X1)

(-)-2-Hydroxymethyl-8-(2-chloro-2-methyl-propoxy)chroman

_OH
0
Y
C
Obtainable from Ex. V analogously to Example VI; Oie® = -70 [c=0.4, CHCl,]

Example VIII

5 8-Hydroxy—2-hydroxymethy1—7—(2-meﬂ1yl-propen—2-yl)chroman

1.3 g (5 mmol) of compound from Example IV are dissolved in 4 ml of
N-methylpyrrolidone and heated at 210°C for 4 hours under argon. After cooling, the
mixture is filtered through silica gel (toluene/ethyl acetate mixtures). The eluates are
concentrated and partitioned between diethyl ether and water. After drying (magnesium

10  sulphate) and concentrating, 1.0 g (77 %) of crude product is obtained as an oil which
is directly reacted further.
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_-[err‘] in which 15 Rerr]- has the meani ng indi cated above, and X
‘represents hal ogen, preferably chlorine, in one of the abovenmentioned

sol vents, pre or & Fdriel T mg'_\ temperg ure range fromO[err]C to room

t enper at ur e, Effper at ur'e” and nornmal pressure.
REPLACEMENT S

(-)-8-Hydroxy-2-hydroxymethyl-7-(2-methyl-propen-2-yl)chroman

OH

OH

The title compound from Example V is obtained in analogy to the prooedure of
Example VIII. '
5  Oug? =-88 [c=1, CHCL]

Example X

2,2-Dimethyl-3,6,7,8-tetrahydro-2H-1,9-dioxa-cyclopenta[a]naphthalen-8-yl-methanol

OH

1.0 g (4 mmol) of compound from Example VIII is heated to reflux for 2 hours in 3 ml
of formic acid. After concentrating, the mixture is treated with 10 ml of 20 %

10  potassium hydroxide and heated to reflux for 1 hour. After cooling, the mixture is
acidified with hydrochloric acid and extracted with ethyl acetate. The organic phase is
dried (magnesium sulphate) and concentrated. Flash chromatography on silica gel
(elution with toluene/ethyl acetate gradients 1:0 - 3:1) affords 0.73 g (78 %) of the title
compound as a syrup.

15  'HNMR (CHC,, 3 values in ppm): 1.5 (s; 6H), 1.9 - 2.1 (m; 2H), 2.7 - 2.9 (m; 2H),
3.0 ("s"; 2H), 3.7 - 4.0 (m; 2H), 4.1 - 4.2 (m; 1H), 6.4 - 6.7 (AB system; 2H)
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14 The compounds of the general fornmula (XlI) are known. The conpounds of
‘the general formulae (1I'l), (V) and (VIIl) are known per se or can be
prepared by cystong 1 T e conpounﬂi according to the invention can
be used as activa-dokiokfais;ouat medi cafrents. The substances accordi ng

to the invention h vi[a particularly high affinity for cerebral
5-hydroxy-try£‘ﬂlﬂl§é eceptors of the 5-HTl type. Surprisingly, the

conmpounds according to the invention show | ow dependence in their
met abol i zation of liver enzynes of the t%ﬁe CYP 2D6. The corrpounds
descri bed in t(Ap2;2-Bimethyil+36,7;8-tetrahydro- 2l , S-dioxaecyclopental alnaphthalene-8-yl-

control of illness whi ch are characterized by disorders of the
ser ot oni ner gi 9@@? _

OH

The title compound from Example IX is obtained in analogy to the procedure of
5  Example X
Oy = -87 [c=0.5, CHCL]

Example XII

8-(2-Chloro-2-methyl-propoxy)-2<(phthalimidomethyl)chroman

o]

0
Cl

3.3g (18.5 mmol) of diethyl azodicarboxylate in 15 ml of tetrahydrofuran are slowly

10  added dropwise at room temperature and with exclusion of light to 4.0 g (17 mmol) of
a compound from Example VI, 4.9 g (18.5 mmol) of triphenylphosphane and 2.7 g
(18.5 mmol) of phthalimide in 40 ml of tetrahydrofuran. After 1 hour at room
temperature, the mixture is concentrated and the residue is purified by flash
chromatography (cyclohexane/ethyl acetate gradients 1:0 - 20:1).

15 RF (toluene/ethy! acetate 3:1): 0.27

The compounds listed in Table 1 can be obtained in analogy to Example XII.
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in particular in involvenent of receptors which have high affinity for

5- hydr oxyt ypt ani ne (5- HT1 type). They are therefore suitable for the
treatment of di Jhe.central nerﬁgfs system such as states of
anxi ety, tensi HeHESE S eent r al vous systemrel ated sexual
dysfuncti ons §Egg%éeep dlsorders and 15 for the regul ation of

pat hol ogi cal ers of the absorption of foodstuffs, luxury foods and
addi ctive drugs. They are furthernore suitable for the elimnation of
cognitive deficits, for the inproverment of |earning and menory disorders
and for the treatnent of Al zhei ner's.Ad S FuM hernDre t hese active
conpounds are also suitable for the ddl ati pn of car di ovascul ar
system They also intervene in the gBAQl | oK g¢bral circulation
and are thus effective agents foR theYcontQ ol 8 -

R
Ex.No. | R R ] Enantiomer Data Prepared from
Example
fxm |H | cH(cH), | (-Enantiomer | 0p® =-39 m
[¢=0.6, CHClL,]
XV |H |-CHCH), | Racemate R 1
(toluenefethyl acetate
3:1). 0.6
5 XV H CHy (-Enantiomer | Oy =-21 VI
C(CH,),Cl [c=0.7, CHCL]
“ XvI CH,C(CH), | Racemate
“ XVII CH,O(CH,) | (-Enantiomer

Example XVIII

2-Aminomethyl-8-(2-chloro-2-methyl-propoxy)chroman

10 5.8 g (14.5 mmol) of the compound from Example XII are heated at 80°C for
30 minutes with 13.4 g (220 mmol) of aminoethanol. After cooling, the mixture is
diluted with water mﬁiexhadxd‘wﬁh ethyl acetate. Drying the organic phase and
concentrating yields a crude product which is purified by flash chromatography on
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-_The)} are also suitable for the prophylaxis and control of the sequel ae of
cerebral infarct (apoplexia cerebri) such as stroke, cerebral ischaem as
and of crani ocerebral traurra The, conmpoun according to the invention can

al so be enpl oxgdh OILE LBR 25 “4&tates of pain. They are al so
suitable for the control of dlsorders of the imune s

Affinity for sHisasgeln(ebition withdelusne-isaprapanol sgradisnts ylé;tg) L, @Qﬁ“‘ﬁpe()’ff A
5. hyar oxy ryp SHPHBRS TS KBEOAT BE SME Bl A bdifd &'an oil

R (dichloromethane/methanol 10:1): 0.15

The compounds listed in Table 2 can be obtained in analogy to Example XVIIL

5 Table ILI:
R o NH,
O\Rz
————————————— #—
ExNo |R | R Enantiomer Data Prepared from
Example
XX . H -CH(CHj), Racemate Re ([‘ol/iProH): =(.15; xwv
reacted further in crude
form
XX H -CH(CH,), Enantiomer TLC identical to Ex. XIX; | XIlI
reacted further in crude
form
XX1 H -CH,- Enantiomer TLC identical to Ex. XVIII, | XV
C(CH,),Cl reacted further in crude
form
10 “ XXII CH,OCH), | Racemate XVI
XX ~CH,C(CHy),- Enantiomer TLC identical to Ex. XXII; | XVII
reacted further in crude
form
I
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«The val ues indicated are data which were determned fromreceptor binding 5

'studi es using calf hi ppocanpus menbrane prepati ons. The radi ol abel | ed
| i gand used for this purpase

s-ferr]Hs tonin. Table A Conpound of
Exanpl e 'eiso’ i

1.1 10

2.8 5 0.5 2.) Affinity for
the 5-HT[ err] XxawpleoXXIW U. Donpert et al., Naunyn- Schni edebergs Arch.
Phar macol . (1985), 328, 467-470]. In this test, the binding of

[err]Hipsapirone to 5-HT[err] receptors is rreasured in calf
(-)-8-Isopropoxy-2-mesyloxymethyl-chroman

YO
68 g (0.6 mol) of methanesulphonyl chloride are added dropwise at room temperature
to 114 g (0.51 mol) of the compound from Example Il in 95 g of pyridine. After
5  stirring at room temperature for 18 hours, the mixture is diluted with 700 ml of water
and extracted with dichloromethane. Filtration through silica gel and concentration
affords 150 g of crude product which is purified by crystallization from 1.51 of
cyclohexane/toluene mixture 3:1. The mother liquor is recrystallized after concentrating
from cyclohexane. A total of 112 g of title compound are thus obtained as a colourless
10  solid, m.p. 77-78°C.
Oge?® = -56.2 [c=0.9, CH;OH]

Example XXV

(-)-2-Benzylaminomethyl-8-isopropoxy-chroman
A
o
\( o

112 g (0.37 mol) of the compound from Example XXIV, 200 g (1.87 mol) of
15  benzylamine and 3.0 g (0.02 mol) of sodium jodide are heated at 100°C for 5 hours.
After cooling, the solid is separated off and the organic phase is washed twice with
2.5 | of watet each time. The residual oil is taken up with 1 1 of ethyl acetate. Washing
the ethyl acetate phase with water and saturated sodium chloride solution and

- e
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15 hi ppocanpus menbranes. It was found that the conmpounds according
fo the invention conpete with the radioligand for binding and inhibit this.
Tabl e BCOprO' f aNE . K(ngtll)' 2

e i 1.8 6

0.5 20 _
0.9 16 subsequent drying and concentration affords 114.5 g (quant.) of the title compound
(HPLC purity: 93 %) as an oil which is employed in the next step.

Obgy™® = -104 [¢=0.5, CH,0H]

Example XXVI

5 ()-2-N-Benzyl-N-(4-(1, 1-dioxido-3-0x0-2,3-dihydro-benzisothiazol-2-y1)-2-butiny1)-
~ aminomethy)-8-isopropoxy-chroman hydrochloride

o
m H__c__c_cH——N)@
SO;

114 g (0.37 mol) of the compound from Example XXV and 13.5 g (0.45 mol) of
paraformaldehyde in 1 | of dioxane are treated with 4 g of copper(Il) acetate and
heated to 50°C. 81 g (0.37 mol) of propargylsaccharin are added at this temperature.
10  After stirring at 80°C for 2 hours, the mixture is concentrated and the residue is
partitioned between toluene/water with addition of Tonsil. After filtration of the
mixture through Celite®, the organic phase is separated off and purified by flash
chromatography on silica gel (toluene/ethyl acetate 10:1). Precipitation of the
hydrochloride from ether using ethereal hydrochloric acid affords 226 g of crude
15 product. After liberation of the free base with sodium hydrogen carbonate, this product
is purified by chromatography on silica gel (elution with toluene/ethyl acetate 20:1).
The product fractions are treated with ethereal hydrochloric acid. 139 g (65 %) of title
compound are thus obtained as a solid, m.p. 106-109°C.
O™ = -64.1 [c=0.8, CH,OH]
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An the binding tests under 1) and 2), 1C50 values are determ ned which

‘i ndi cate at which concentratlon of test substance 50 % of the binding of
t he radioligapd j g into gaccount the dissociation
constants and™ FrCet rat T o ore :ggnd the inhibition constants
Klerr] are ca culat.ed fro this. 5 3.) Act|V|ty i n ani mal nodel s

Ani mal m)del ' et orecal cerebral ischaemia ("mddle cerebral artery
occl usion" = I\/CA-O). MCA occlusion in rodents is a widely accepted ani mal
nodel of stroke. Reference: Bederson, J.B:. et al., Stroke, 17:472-476
(1986). In or dsample br oduce permanent focal cerebral ischaema, the left
medi al cerebral 10 artery in rats is occluded by

el ectrocoagul ation. The resulting infarct volunme in cortical (subcortical)

regi ons whi ch 2aM-(44PALDRSki80-3L -2 BAdiRY dfech@RisdthiazdleZ-yl)butyl)amino)methyl-
8-isopropoxy-chroman oxalate

NH :
o) \/\/\l\‘l
YO $0,~

5 27 g (12 mmol) of the compound from Example XIX are dissolved in 35 ml of
dimethylformamide and treated with 3.4 g (10.5 mmol) of 4-bromobutylsaccharin and
2.5 g (25 mmol) of triethylamine. After addition of 50 mg of potassium iodide, the
mixture is stirred at 50°C for 15 hours. The reaction mixture is diluted with water and
extracted several times with toluene. The organic phase is dried and concentrated.

10  Chromatography twice using toluene-ethyl acetate gradients affords 3.0 g of crude
product (free base). Using oxalic acid in ethanol precipitates the oxalate, which is
recrystallized from water. 2.4 g of oxalate are thus obtained, m.p. 179-180°C.

Elemental analysis: C,, H;y N, O; S X C, H, O, x 0.5 H,O
calc.. C:560H: 59N:5.00:273
15 found: C: 55.8 H: 6.1 N: 5.0 O: 27.1

The compounds listed in Table 1 can be obtained in analogy to Example 1.
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1S used as a neasure of the extent of the stroke-induced neuronal damage.
‘Adm ni stration of substance: after occlusion as a continuous i.v. infusion

(4 hours) of tIhe! Eﬁsialzﬂbs.t a&g | !begl nni ng@:' rectly after operation. The
animal s 15 e ' f or ass

snment 7 days after operation.
17 Results: Eﬁaa%f
*kg i.v.

% Reduction of the Dose: i nfarct
vol une

NH
L NP h‘l
O SO,

Enanfiomer

Data Prepared from

-CH(CHy), Oxalate: mp. 202°C

(from isopropanol);
O =-57.7 [,
CH,OHJ;

Analysis: C,HN,OS x
HCl

(-)>-Enantiomer

(-)Enantiomer | Hydrochloride: m.p. 155-

157°C (from
ether/isopropanol)
Oy =-44.7 [c=1,
CH;OH]

QCH,).Cl

(¥)]
#
S W
. e ' o

C(CHy),Cl

Hydrochloride: m.p.
181°C

(V]

-CH,OCH,),-

T e e ropanoly
176°C (from
ether/isopropanol)

(=)}

CHO(CH),-

(-)-Enantiomer

Hydrochloride: m.p.
210°C

Ouge’? =-71.3 [c=1,
CH,0H]

il
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2 36 - 0.001 48

0.01 32 : 0.16 41 .
3000 4t LeA3l 131-Foien Colitie® - 32- 03° 3
37 , 0. 003 47 :
0.01 for conp (increase by 21 % 0.1 Ex 86 from
15 %‘a'“l’ri 1.0

(-)-2-(N-(4-(1,1-Dioxido-3-ox0-2,3-dihydro-benzisothiazol-2-yl)butyl)amino)methyl-
8-isopropoxy-chroman hydrochloride

NH
(o] N h‘l
YO SO,

120 g (0.21 mmol) of the compound from Example XXVI in 1.4 1 of methanol are

S treated with 400 ml of conc. hydrochloric acid and 20 g of 10 % palladium on active
carbon. After hydrogenating at normal pressure and 20°C for 4 hours, the catalyst is
filtered off and the filtrate is concentrated. The residue is concentrated twice with
toluene and dissolved using 400 ml of ethyl acetate. Addition of 800 ml of diethyl ether and
stirring at room temperature for 18 h affords 90.5 g of solid after filtering off with

10  suction and drying in vacuo. Recrystallization from 1 1 of acetonitrile and washing the

crystals with diethyl ether affords 70.8 g (69 %) of title compound as colourless crystals,
m.p. 153-154°C.

Obge® = -65.9 [¢=0.6, CH;0H]
Elemental analysis: C,, H;, N, O; S x HCl

15  Calc: C:582 H:63N:570:162 Cl:72 S:6.5
Found: C:580 H:63N:570:162 Cl:71 8S:63
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SEP ?;52 613* 1 3.0 MCA- Ompuse,—substance —
‘admi ni stration directly as a bolus injection, 2 and 4 hours 10 af er

occl usion; sagrifi fter. 2 days.4.) - Stapility in humetis lasRe s
with and with 3 ine. I'm~order to deter f
cytochrone Pﬁg ‘ﬁYPg 2D6- dependent bi otransformation, th

nmet abol i sm of er mcrosones was investigated with and w t hout

addi tion of quinidine, a selective inhibitor of 15 CYP 2D6. The
areas under the concentration tine courses (AUClerr]) and the half-Ilives
were determ ndd.  Benzisothiazolyl-substituted aminomethylchromans of the general formmla ()

O -
NH—(CH,)-—N)\‘© @
R1m 2 \802
. OR?

in which
R! represents hydrogen,
5 and
R® represents a radical of the formula -CH(CH), or -CH,-C(CH,),-Cl,

or

R' and R? together form a radical of the formula

H,C L

CH,

°

10 and
a represents a number 3, 4 or 5,
if appropriate in an isomeric form, and their salts.

2. Benzisothiazolyl-substituted aminomethylchromans of the formula according to
Claim 1, '

* c L M s *



18 I'n the case of the conmpounds of Exanple 2, Exanple 3 and Exanple 6, the

‘AUC[ err] increases after addi ti on of qU|n|d|ne and the half-life increases
after additio ' '

0} 1 he. 443 to 2.0, while in Exanple 93.i
from EP 352 6IS~armnc ot B 9 I ncr ease—by—thefactor 4 in
AUuClerr] 5 n &glf-llfe Is to be observed. Th conpounds accordlng
to the invention ad?

eously show a | ower dependenc
nmet abolismvia the CYP 2D6 enzyne than known chromans. H
i nvention al so |ncludes pharnaceutlcal preparations mhl
R' represents hydrogen,

and

R? represents a radical of the formula -CH(CHz), or -CH,-C(CH;),-Cl,

R! and R? together form a radical of the formula

ne

CH,

E]

and
a represents a number 3 or 4,
10 if appropriate in an isomeric form, and their salts.

3. Benzisothiazolyl-substituted aminomethylchromans of the formula according to
Claim 1,

in which
R! represents hydrogen,
15 and

2 represents a radical of the formula -CH(CH,), or -CH,-C(CH,),-Cl,

* c L L s *



-~

.40 I nert, non-toxic, pharmaceutically sui.table auxiliart+es—and

‘exci pients, contain one or nore conpounds of the general fgrmula (1), or

whi ch consi st ygf, e Fachi e upds of the fornuﬂﬁ' W@W‘R laced
processes for“thie prod -0l thnese preparations. The acti meﬁl,of
the formula (I) shgyld be present in these preparations in n

of 0.1 to 99.5 % by weight, preferably of 0.5 to 95 % by weight, of the 15

total mxture. In addition to the active conpounds of the fornula (1), the

pharmaceutical prepgratigns can alsg contain ofher pharnmaceutical active
conpounds. The abo%r?éﬁtRoned@BﬁgPﬁgE@tﬁPém of efpemplans can be prepared
by known nethods in a customary manner, for exanple using the

auxiliary(ies) or excipient(s). 20 In general, it has proved advant ageous
to adm nister the activeLonmpounds of the -
CH,
and
5 a represents the number 4,

if appropriate in an isomeric form, and their salts.

4. Benzisothiazolyl-substituted aminomethylchromans of Claims 1 to 3 for

therapeutic use.
5. Process for the preparation of benzisothiazolyl-substituted

10 aminomethylchromans according to Claim 1 to 3, characterized in that

[A] amines of the general formula (II)

NH, (D)
in which
R' and R? have the meaning indicated above,

are reacted with compounds of the general formula (II)

e

N O O



:forrrula (I') in total anpbunts of about 0.01 to about 100 ng/ kg, preferably
'in total anounts of about 1 nmg/ kg to 50 ng/ kg of - body we itk ish&MVigds BesaReplaced

hours, if app VE

20 [ ALpQf severgd individual do e
the desired reSdtet =T appropriate it can be adva
deviate fromthe ampunts nenti oned, 25 nanmel y dependi ng

and on the body wei ght of the subject treQted, on the individual behaviour
towards the nedi carnnment, the nature and verj of the disorder,
REPLACEMENT SHEET . 9 (1)

A——(CH)—N_
in which SO,

A represents a typical leaving group such as chlorine, bromine, iodine,
tosylate, mesylate or the group -OSO,CF;,

and
5 a has the meaning indicated above,

in inert solvents, if appropriate in the presence of a base,

[B] compounds of the general formula (TV)

OR®
]! o am»
OR?
in which
10 R' and R? have the meaning indicated above
and

R® represents a radical of the formula -SO,CF;, -SO,-CH; or tosylate,

~ are reacted with amines of the general formula (V)

I



Y he type of preparation and adm nistration, and the tine er—interval -at
whi ch admi ni stration takes place. 20 Startin corrpounds Eanpl e |

* (-) - 8- Hydr oxy- 2 AVE PXUPELIN CliRsRN [err] 'i'35 5g (0 7 1s ect Has Been Re laced

(-)-2-hydroxyne " ' ychroman are heat ed in 0.7 1 of I IIIIl“"IlII

HAHCH N -
sG,

in which

a has the meaning indicated above,

in inert solvents, if appropriate in the presence of a base and/or of a catalyst,

or
5 [C] compounds of the general formula (VI)
o o |\1H—<':;-|—c,5H5 (VD
R
OR’
in which

R' and R? have the meaning indicated above,
and
R* represents hydrogen or methyl,

10 are reacted first either with formaldehyde or formaldehyde derivatives and
compounds of the general formula (VII)

Q) O R A



-

.5 % strength aqueous HBr solution for 20 hours. After cooling and
dllutlng with 1.2 1 of ice water, the mxture is stirred for 30 m nut es and

t he depositedypr . 3 i th suction. \AHEK Shget Wad Been Re laced
i ce-wat er and™dryrng Mottls pentoxi de yields 109.5

title conpound, mp. 131-132[err]C &err] = -133-8 (c¢=0.7, m

Ef anpl e 11 2-Hydroxynet hyl - 8-i soprop8ky-chroman [err] 4.5 g

8- hydr oxy- 2- hydr oxynet hyl - chroman, 4. §
g (37.5 mmol) of powdered potasswgl @ar b
are heated at 60[err]C for 40 houRsN \Aft

mol ) of 2- |odopropane and 5.2
Cat\e i v M of dinethyl fornani de
¢ gditlon of a further 0.9 g

in which

R’ represents a radical of the formula

HC=—=C-(CH,).-
in which
5 b denot&_sanumberO,lorZ,

in a Mannich-analogous reaction and then hydrogenated.

6. Medicaments containing at least one benzisothiazolyl-substituted
aminomethylchroman according to Claims 1 to 3 and customary auxiliaries and
additives.

10 7 Medicaments according to Claim 6 for the treatment of stroke.
8. Process for the production of medicaments according to Claims 6 and 7,
characterized in that the active compounds are converted into a suitable

administration form using customary auxiliaries and additives.

9. Use of benzisothiazolyl-substituted aminomethylchromans according to Claims
15 1 to 3 for the production of medicaments.

10.  Use according to Claim 9, characterized in that the medicaments are for the
treatment of stroke. |

I

R



_-":"15’ of iodopropane, the mxture is heated at 80[err]C for 24 hours and
.then at 95[err]Cfor a further 24 hours. After cooling, +t 75 partitloned

bet ween tolu tered t ugh Celite[err
phase is dri et A ®) and ?(?‘r)lcentrat ed. Aft]é-lrlls ﬁﬁ&ﬂk
chr omat ograp . . ol uene/ et hyl acet I
31 - REPEASERY SHYICE ANINOY L"'“e-" MEBe product ar ch
is purified by chrorrat ography on silica gel (gradient toluene ethyl acetate
1:0 - 8:1). Yield: 2.9 g (52 %9 of oil. Rerr] (silica gel,

Abstract

The benzisothiazolyl-substituted aminomethylchromans are prepared either by
substituting the corresponding unsubstituted aminomethylchromans on the amine
nitrogen or reacting the corresponding benzisothiazolylalkylamines with appropriate
activated methylchromans or reacting the amine nitrogen of aminomethylichroman first
with an appropriately substituted alkine and then hydrogenating. The benzisothiazolyl-
substituted aminomethylchromans can be used as active compounds in medicaments,

in particular in medicaments for the treatment of disorders of the central nervous
system.



: ) TS
toI uene/ ethyl acetate 1:1): 0.4 Exanple Il 5 oot

(-)-2-Hydroxynet hyl - 8-i sopr opoxy-chroman [err] The title CoﬁﬁBM@EMENT SHEET
obtained fromthe conmpound of Exanple | in analogy to the procedure .of '
Exanple Il. [err] = -85 [¢c=0.5, CHCl[err]] anple 1V 10 y

2- Hydr oxynet hyl - 8- ( 2- et hyl - propen- 2--yl oxy) chroman [err] 0.9 g (5 rrrml) of
8- hydr oxy- 2- hydroxyrret hyI h - mml) of 3-chl oro-

The present invention relates to benzisothiazolyl-substituted aminomethylchromans,
processes for their preparation and their use in medicaments, in particular as agents for
controlling disorders of the central nervous system.

5  The publications EP 352 613 and EP 540 914 disclose aminotetralin and chroman
derivatives having CNS activity. '

The invention relates to new benzisothiazolyl-substituted aminomethylchromans of the
general formula (I)

. (o]
NH—(CH )—N»ﬁ
R1 m 2/a \soz
OR?

10 R'  represents hydrogen,

—

in which

and

R?  represents a radical of the formula -CH(CH;), or -CH,-C(CH;),-Cl,

or

R' and R? together form a radical of the formula
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2- met hyl propene, 0.02 g of sodiumiodide and 1.0 g (7.5 mmo
pot assi um carbonate are heated at 90[err]C for 3 hours in 1
i met hyl f ormam de. After cooling, the mxture is partitione
and toluene. The tol uene phase is 15 purified by flash ch

| ) of powdered

HEPLAGKMENT, SHEET

r omat ogr aphy on

silica gel (toluene/ethyl acetate). 1.3 g (20 % 1.2 g) of crude product
are thus obtained, which is reacted further. Rerr] (silica gel,

t ol uene/ et hyl

10

15

20

amdt ate 1:1): 0.45 REPLACEVENT SHEET 22

a represents a number 3, 4 or 5,
if appropriate in an isomeric form, and their salts.

Surprisingly, the compounds according to the invention show good activity in the
treatment of damage as a result of cerebral infarcts.

In the context of the present invention, physiologically acceptable salts are preferred.
Physiologically acceptable salts of the benzisothiazolyl-substituted
aminomethylchromans can be salts of the substances according to the invention with
mineral acids, carboxylic acids or sulphonic acids. Particularly preferred salts are, for
example, those with hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric
acid, methanesulphonic acid, ethanesulphonic acid, toluenesulphonic acid,
benzenesulphonic acid, naphthalenedisulphonic acid, acetic acid, propionic acid, lactic
acid, tartaric acid, citric acid, fumaric acid, maleic acid or benzoic acid.

In the context of the present invention, the compounds according to the invention can
be present in various stereoisomeric forms. The compounds according to the invention
exist in stereoisomeric forms which behave either as image and mirror image
(enantiomers), or which do not behave as image and mirror image (diastereomers). The
invention relates both to the antipodes and to the racemic forms as well as the
diastereomer mixtures. Like the diastereomers, the racemic forms can be separated into
the stereoisomeriéally uniform constituents in a known manner.

For example, the following isomers may be mentioned:

This is the replacement sheet
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Exampl e V (->)2- Hydr oxynet hyl - 8- ( 2- net hyl - pr open- 2-yl oxy) chroman [err] The
title compound from Exanple | is obtained in anal ogy- to th(BEﬂ.AGEhEN SHEET
Exanmple 1V. 5 [err] =-87 [c0.5, CHCl[err]] Exanple VI

2- Hydr oxylmet yl - 8- (2- chl or o- 2- net hyl - propoxy) chroman [err] 12.5g (53. 4nmol)
of the compound from Exanple |V areheated at”55[err] for 6 hours in 4N
hydrochloric acid in dioxane. After concentrating, the residue is purified
by flash ' '

NH—— (A)

1 "l',/
R (o] R
OR?
» 5 NH—— ®)
. S
OR

Preferred compounds of the general formula (I) are those
in which
R! | represents hydrogen,
“and
5 R®  represents a radical of the formula -CH(CH,), or -CH,-C(CH,),-Cl,
or

R' and R? together form a radical of the formula

H3CL "

CH,

?

and
10 a represents a number 3 or 4,
if appropriate in an isomeric form, and their salts.

This is the replacement sheet
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10 chromat ography on silica gel (toluene-ethyl acetate 1:0 - 20:1). 4.0 g
of the title conpound are thus obtained as an oil. Using tohE mpﬁ

dcetate, 4.0 g (42 % of unreacted starting material are reco ere@ZmL%T
(cbcferr],[err]values in ppm: 1.7 (s; 6H),, 1.7 - 2.1 (m 2H), 2.6 (bs;
1H), 2.7 - 3.0 (m 2H, 3.7 - 3.9 (m 2H), #0 (s; 2H), 4.05 - 4.15 (m

', 6.' 65-6.8 ]lg)articéarﬁy grlg}exred co%%o%&n&l the \élerlleral formula (T) are those
in which
R'  represents hydrogen,
and
5 R*  represents a radical of the formula -CH(CH), or -CH,-C(CH,),-Cl,

or

R' and R? together form a radical of the formula

H,C ‘i‘

CH,

?

and
10 a represents the number 4,

if appropriate in an isomeric form, and their salts.

The benZisotlﬁazolyl-substiﬁ:ted aminomethylchromans according to the invention are

prepared by

[A]  reacting amines of the general formula (IT)

NH, (@

15 in which

This is the replacement sheet
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(-)-2-Hydroxynet hyl - 8- (2- chl or o- 2- net hyl - propoxy) chroman [err] Cbtai nabl e
fromEx. V anal ogously to Exanple VI; [err] = -70 [c=0.4, .

Exanmple VI1I 5 8- Hydr oxy- 2- hydr oxynet hyl - 7- ( 2- met hyl - pr %&@Wkﬂﬁr%@&ﬂ'
[err] 1.3 g (5 mmol) of conpound from Exanple IV are dissolved in 4 m of .
N-rret hyl pyrrol i done and heated at 210[err]CJor 4 hours under argon After
cooling, the mxture is filtered through silica gel (toluene/ethyl acetate
ni xtures). The Bl aad BS havestheancaning indisatedaboyear t i t i oned bet ween di et hyl

ether and water. After drying (magnesium 10 sul phate) and concentrating,
1.0 g (77 %9 of crude product is obtained as an oil which

with compounds of the general formula (III)

o)

A—(CH,)—/N
( Z)a \

SO,
in which

A represents a typical leaving group such as chlorine, bromine, iodine, tosylate,
5 mesylate or the group -OSO,CF;,

and

a has the meaning indicated above,

in inert solvents, if appropriate in the presence of a base,
or

10 [B] reacting compounds of the general formula (IV)

OR’ v)
OR?
in which
R! and R? have the meaning indicated above
and
R®  represents a radical of the formula -SO,CF;, -SO,CH; or tosylate,

This is ihe replacement sneet
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is directly reacted further. 24 Exanple 11X (-)

- 8- Hydr oxy- 2- hydr oxymet hyl - 7- ( 2- net hyl - pr open- 2-yl ) chr oman REPLACBMENT i SHEET
conpound from Exanple V is obtained in analogy to the procedure of Exanple

VIIl. 5 [err]

10

= -88 [c=1, CHO [err]] )

with amines of the general formula (V)
0]

HzN-(CHz),-N\)\/© M

sG,
in which

a has the meaning indicated above,

in inert solvents, if appropriate in the presence of a base and/or of a catalyst,

or

[C] reacting compounds of the general formula (VI)

\ NH—CH-CH, (VI
! 4
R

in which

R! and R? have the meaning indicated above,

and

R*  represents hydrogen or methyl,

first either with formaldehyde or formaldehyde derivatives and compounds of the
general formula (VII)

RE-N (VID
\

in which |
| This is the replacement sheet

oate: 2 4 DEC 199



Exanmpl e X

2,2-Dinethyl-3,6,7,8-tetrahydro-2H 1, 9-di oxa-cycl opent a[ a] rﬂ;@h -8-yl-m
ethanol [err] 1.0 g (4 mmol) of conpound from Exanple VII|I LAEE@HS%EET
reflux for 2 hours in 3 m of formc acid. After concentrating, the m xture

is treated with 10 m -of 20 % 10 *-pot assi urh hydroxi de and heated to refl ux
for 1 hour. After cooling, the mxtyre is acidified with hydrochloric acid
and extract ed \E?th émen@ébfaél‘gl Oﬁ'ﬁ’éfﬁﬂ'@‘ﬂﬁi c phase is dried (magnesi um

sul phate) and concentrated. Flash chromatography on silica gel (elution
with toluene/ethyl acetate gradients 1:0 - 3:1) affords 0.73 g (78 % of
the title conpound #Ca&=6GyClh)-,15 'H NWR (CHC [err], 8 values in ppn:
1.5 (s; 6H, 1.9 - 2.1 (m 2H), 2.7 - 2.9 (m 2H),

in which
b  denotes a number 0, 1 or 2,

5  in a Mannich-analogous reaction and then hydrogenating.

The processes according to the invention can be illustrated by way.of example by the
following reaction scheme:

This is the replacement sheet

Date: 2 4 []EC'1995



"s"; 2H), 3.7 - 4.0 (m 21), 4.1 - 4.2 (m 1H, 6.4 - 6.7 (AB system

3.0 (

2H) 25 Exanpl e Xl

(-)-2,2-Di met hyl -3, 6, 7, 8-t et rahydr o- 2H 1, 9- di oxa- cycl opent aFgMQWENEISJﬁ%EE
-yl - nethanol The t|tIe conmpound from Exanple 1 X is obtained in analogy to
t he

procedure of 5 Example X [err] = -87 §c=0.5, CHCO [err]]

gj\/ * Br(CH), >©
. o)
- o NH—(CH,)-
H,C o
CH,

(o)

OSOLF;  + Hz"‘(CHz)a'N?\\»©
SO, .

O-CH,~C(CH,),C!

o
—- el )
© S0,

O-CH,-C-(CH,),Cl

(Al

(8]

This is the replacement sheet
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Exampl e XI'I 8-(2-Chl oro-2-nethyl - propoxy) - 2- (pbhal i m done MENENS BET]
3.3g (18.5 mmwl ) of diethyl azodicarboxylate in 15 n of ﬁ?’tprl'éﬁgdrofurgn !
are slowy 10 added dropw se at roomtenperature and wi th exclusion of
light to 4.0 g (17 nmol) of a conpound fr Exanple VI, 4.9 g (18.5 mmol)
of triphenyl phosphane and 2.7 g (18.5 mml’) of phthalimde in 40 m of
tetrahydrofuran. After 1 hour at roomtenperature, the mxture is
concentrated and e residue is purified by flash chromat ography

(cycl ohexane/ ethyi™acetate gradients 1:0 - 20:1). 15 Rl err]

(toluene/ethyl acetate 3:1): 0.27 The conpounds listed in Table 1 can be

obt ai ned i n anal ogy _t{o an:gbt?ldsns o
o NH + HC:C’CHz'N\)ﬁ .
' SO,
O-CH,-C(CH,),C!
1) (01-120),l NH—(CH,)
2) Hydrogenation

O-CH -C(CHs)ZCI

Suitable solvents for processes [A] and [B] are the customary solvents which do not
change under the reaction conditions. These preferably include alcohols such as
methanol, ethanol, propanol or isopropanol, or ethers such as diethyl ether, dioxane,
tetrahydrofuran, glydol dimethyl ether or butyl methy! ether, or ketones such as acetone

5  or butanone, or amides such as dimethylformamide or hexamethylphosphoramide, or
dimethyl sulphoxide, acetonitrile, ethyl acetate, or halogenohydrocarbons 'such as
methylene chloride, chloroform or carbon tetrachloride, or pyridine, pidoline or N-
methylpiperidine. Mixtures of the solvents mentioned can also be used. Methanol,
ethanol, isopropanol, dimethylformamide and acetonitrile are preferred.

10  Suitable bases are the customary inorganic or organic bases. These preferably include

alkali metal hydroxides such as sodium or potassium hydroxide, or alkali metal

carbonates such as sodium or potassium carbonate, or alkali metal alkoxides such as

sodium or potassium methoxide, or sodium or potassium ethoxide, or organic amines

such as triethylamine, pyridine, picoline or N-methylpiperidine, or amides such as

15  sodium amide or lithium diisopropylamide, or organometallic compounds such as

butyllithium or phenyllithium. Sodium and potassium carbonate, pyridine and
triethylamine are preferred.

The reactions [A] and [B] can in general be carried out in a temperature range from
-20°C up to the reflux temperature of the solvent, preferably from +20°C up to the

This is the replacement sheet
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26 Tabl e E [err]

Prepared f .
No. Rerr] Rerr] Enant i oner . Data Xl I I—FEHMEN’F SE"?(EET
sCH(CH err])[err] (-)-Enanti oner [err]= -39 1l [c=0.6,
CHC [err]] XIV H ~CHQH[err])[err] 10F%acemalte Rl err]
[ : - |
reflux temperature of the solvent.

Processes [A] and [B] are in general carried out at normal pressure. However, it is also
possible to carry out the reaction at elevated or reduced pressure.

- Reaction accelerators employed are in general alkali metal iodides; sodium iodide or
5  potassium iodide is preferred.

The base is in this case employed in an amount from 1 to 5, preferably from 1 to 2,
mol, based on 1 mol of the compounds of the general formulae (II) and (V).

The reaction with formaldehyde and acetylene derivatives in a Mannich-like reaction
is in general carried out in one of the abovementioned organic solvents which do not

10  change under the particular reaction conditions, such as alcohols, ethers, hydrocarbons,
halogenohydrocarbons and dimethylformamide as well as their mixtures.
Tetrahydrofuran and 1,4-dioxane are preferred.

In general, the catalysts employed are copper salts. Coppen(I) acetate is preferred.
Paraformaldehyde, trioxane, formalin solution_ and gaseous formaldehyde are used as
15  the formaldehyde source. Paraformaldehyde is preferred.

The reaction is in general carried out in a temperature range from 0°C up to the reflux
temperature, preferably from +20°C to +70°C.

The reaction can be carried out at normal, elevated or at reduced pressure (e.g. 0.5 to
5 bar). In general, the reaction is carried out at normal pressure.

20  The hydrogenation (process C) is in general carried out with hydrogen in water or one
of the abovementioned solvents, preferably water, methanol, ethanol, diethyl ether or
tetrahydrofuran in the presence of mineral acids such as hydrochloric acid. Suitable
catalysts are catalysts such as Raney nickel, palladium, palladium on animal carbon or
platinum, preferably palladium and palladium on animal carbon.

This is ihe replacement sheef
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(toluene/ethyl acetate 3:1):0.6 5 XV H CHerr]-

(-)-Enantionmer [err] = -21 VIl c(CHerr])[err]c REPLACEMENT SHEET
[c =0.7, CHC[err] XVl -CHerr]-C(CH err])[err] Racenae

X XVI | -CH err]-C(CH err])[err]- (- - Enanti orer [err] = -90.2

Xl [c=1, CHO[err] Exarrple XVIII 1

2- Am t hyl - 8- I 2- | - ch 4.5

ol of tho. ZBe5BERG B SRPIEYEI a0 RO dtof QB mal ks emoh prpebly Fom
0.05 mol to O 15 mol, in &ch case relatlve to the blocked compounds of the general
formula (Ia). |

The reaction can be carried out at normal, elevated or at reduced pressure (e.g. 0.5 to
5 25 bar). In general, the reaction is carried out at normal pressure to 3 bar.

The compounds of the general formula (II) are new and can be prepared, for example,
by

converting compounds of the general formula (VIII)

OH (VIII)

OR?
in which

10  R'and R? have the meaning indicated above,

first with phthalimide in the presence of triphenylphosphane/diethyl azodicarboxylate
in one of the abovementioned solvents, preferably tetrahydrofuran, into the compounds
of the general fqrmula (0.4}

(0]
R’ m\/ N;@
OR? o

15  R'and R? have the meaning indicated above,

in which

and in a second step removing the phthalimide group in aminoethanol.

The various reaction steps proceed in a temperature range from 0°C to +100°C,
preferably from room temperature to +80°C and at normal pressure.

This is the replacement sheet
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mxture is diluted with water and extracted with ethyl acet 4t

organi c phase and concentrating yields a crude product which is purified by
fl ash chromat ography on 27 silica gel (glution with soluene-isopropanol
gradients 1:0 to 1:1, addition of 1 %triethylaniine). 3.35 g (86 % of

title conpound_ are thus o tal ned an oi err
(di chl or onet hahecAmpa M BQ@%W%@ Waﬁﬁq example,
be obt ai ned | r&sﬁwah&,eaarrpl e )M .

éO mnutes with 13.4 g (220 mmol ) of am noet hanol. After COO|I
. es Wl L%QEMEN;T BHEET

The compounds of the general formula (VII) are new and can be prepared, for
example, by alkylating 8-hydroxy-2-hydroxymethyichroman of the formula (X)

OH X)

OH
| 5 wnh compounds of the_ general formula (XI)
| RS-Y (XD
in which

R denotes straight-chain or branched alkyl or alkenyl having up to 4 carbon
atoms,

10 and
Y represents halogen, preferably chlorine, bromine or iodine,

and if appropriate in a second step introducing the radicals mentioned above under R'
and R? by derivatization according to customary methods.

Derivatizations in the context of the invention are, for example, hydrochlorination with
15 HCl in dioxane, rearrangement in the presence of N-methylpyrrolidone under a
protective gas atmosphere and cyclization using formic acid.

The compound of the formula (X) is new and can be prepared from the known
8-methoxy-2-hydroxymethylchroman by reaction with HBr [cf. for this EP 352 613].

This is the replacement sheet
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5 TAble Il [err] Ex No. 'R[err] Rl err] Enant

Dat a : Prepared from Xl X H _Cq CH erkf HM\E\E%ET
Rlerr] (Tol'/i POH): =0. 15 reacted fier

crude reacted further in crude from XX H -CH(CH err])[err]

Enant i oner TLC identical to Ex XIX XHI reacted further in crude form
XXI H - err |o e dentical to Ex. XVIII,
XV C(CH err])][ undsofthegen rtrd] @gafﬁedl&%dh'her i n crude

The compounds of the general formula (VI) are new and can be prepared, for example,

by reacting the compounds of the general formula (TV) mentioned above with amines
of the general formula (XI)

HN—CH—C4H,

) e

5  in which
R*  has the meaning indicated above,

in the presence of sodium iodide in a temperature range from +50°C to +i50°C,
preferably at 100°C and normal pressure. |

The amines of the general formula (XII) are known.
10  The compounds of the general formula (TV) are new as a species and can be prepared,

for example, by reacting the abovementioned compounds of the general formula (VIII)
with compounds of the general formula (XIIT)

R-X (XI)
in which
15 R®  has the meaning indicated above,
and
X repr&sénts halogen, preferably chlorine,

in one of the abovementioned solvents, preferably pyridine, in a temperature range
from 0°C to room temperature, preferably at room temperature and normal pressure.

. J sheet
This is the \‘(gp‘dbeﬂ?en’ onee
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frormlo XXI -CHerr]C(CH err])[err] Racemat e

XVI XXI I | -CH err]C(CH err])[err] Enant i oner HEPI.A@EMENP:ESHEET

t-o Ex XXIl; XVII| reacted further in crude form REPLACEMENT SHEET 28
Exanpl e XXI'V 14 .

" The compounds of the general formula (XIII) are known.

The compounds of the general formulae (IIT), (V) and (VII) are known per se or can
be prepared by customary methods.

The compounds according to the invention can be used as active compounds in
5  medicaments. The substances according to the invention have a particularly high
affinity for cerebral 5-hydroxy-tryptamine receptors of the 5-HT, type.

Surprisingly, the compounds according to the invention show low dependence in their
" metabolization of liver enzymes of the type CYP 2D6.

The compounds described in the present invention are thus active compounds for the
10  control of illnesses which are characterized by disorders of the serotoninergic system,
in particular in involvement of receptors which have high affinity for
5-hydroxytryptamine (5-HT, type). They are therefore suitable for the treatment of
disorders of the central nervous system such as states of anxiety, tension and
depression, central nervous system-related sexual dysfunctions and sleep disorders, and
15  for the regulation of pathological disorders of the absorpﬁon of foodstuffs, luxury foods
and addictive drugs. They are furthermore suitable for the elimination of cognitive

deficits, for the improvement of leaming and memory disorders and for the treatment
of Alzheimer’s disease.

Furthermore, these active compounds are also suitable for the modulation of the
20  cardiovascular system. They also intervene in the regulation of the cerebral circulation
and are thus effective agents for the control of migraine.

They are also suitable for the prophylaxis and control of the sequelae of cerebral infarct
(apoplexia cerebri) such as stroke, cerebral ischaemias and of craniocerebral trauma.
The compounds according to the invention can also be employed for the control of
25  states of pain. They are also suitable for the control of disorders of the immune system.

This is the replacement sheet
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(-)-8-1sopropoxy-2-mesyl oxynet hyl -chroman [err] 68 g (0.6 nmol) of

nmet hanesul phonyl chloride are added dropw se at roomtenpeggpM@EMENn%EET
€0.51 mol) of the conpound from Exanple Il in 95 g of pyri After
stirring at roomtenperature for 18 hours, the mxture is diluted with 700
m of water and extracted with dichl oronet¥ane. Filtration through silica
gel and concentration affords 150 g of crude product which is purified by
crystalli zati dh fr kit far the SHT 6Bl e/ t ol uene mi xture 3:1. The not her

liquor is recrystallized after concentrating fromcycl ohexane. ‘A total of
112 g of title conmpound are thus obtained as a colourless 10 solid, np.

77-78[err] C. [err] Tablec@ 3hdws bydwagHdfexarfiple the high affinity of the compounds
according to the invention for 5-hydroxytryptamine receptors of the subtype 1.
The values indicated are data which were determined from receptor binding
5 studies using calf hippocampus membrane preparations. The radiolabelled ligand
used for this pm'pose was *H-serotonin.

10

2)  Affinity for the 5-HT, , receptor [W.U. Dompert et al., Naunyn-Schmiedeberg's
Arch. Pharmacol. (1985), 328, 467-470].

In this test, the binding of *H-ipsapirone to 5-HT,, receptors is measured in calf
15 hippocampus membranes. It was found that the compounds according to the
invention compete with the radioligand for binding and inhibit this.

Jable B
Compound of Example K, (nmoll) ]
2 0.5
20 3 1.8
6 - 09 l
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Exanpl e XXV (-)-2-Benrzyl am nonet hyl - 8-i sopropoxy-chroman [err] 112 g (0. 37
nmol ) of the compound from Exanple XXV, 200 g (1.87 nol) of REPLACEMENT SHEET
benzyl amine and .3.0 g (0.02 nol) of sodiumiodide are heated at 100[err]C
for 5 hours. After cooling, the solid is separated off and the organic
phase is washed tw ce W|th2510f wat er ch time. The residual oil is

taken up with 11 of eth acetate. WAshi n% t he ethyl acetate phase with
wat er and sat ur at edndhei mwméerslamd nGanvplués are determined which indicate

at which concentration of test substance 50 % of the binding of the radioligand
is displaced. Taking into account the dissociation constants and the
concentration of radioligand, the inhibition constants K; are calculated from this.

5 3)  Activity in animal models

Animal model: permanent focal cerebral ischaemia ("middle cerebral artery
occlusion” = MCA-O). MCA occlusion in rodents is a widely accepted animal
model of stroke. Reference: Bederson, J.B. et al., Stroke, 17:472-476 (1986).

In order to produce permanent focal cerebral ischaemia, the left medial cerebral
10 artery in rats is occluded by eleclroooagﬁlatioﬁ. The resulting infarct volume in

cortical (subcortical) regions which are supplied by the medial cerebral artery

is used as a measure of the extent of the stroke-induced neuronal damage.

Administration of substance: after occlusion as a continuous iv. infusion

(4 hours) of the test substance, beginning directly after operation. The animals
15 are sacrificed for assessment 7 days after operation.

This 15 ihe \e,,_im,une'n sheet
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(-)-2-(N-Benzyl -

29 subsequent drying and concentration affords 114.5 g (quant.)
title compound (HPLC purity: 93 9% as an oil which is enpl oyREPLACENMENhSHEET
. [err]=-104 [c=0.5, CHerr]OH Exanple XXV

N-(4- (1, 1-di oxi do- 3- ox0- 2, B¢ di hydr o- benzi sot hi azol -
butinyl)-. am nonet hyT) - 8-i sopropoxy- chroman hydrochl oride [err]

nol ) of the corrpourlggﬁﬁébm Exanpl e XXV and 13.
par af or nal dehyde in

of the

2-yl) - 2-
114 g (0.37

g (0.45 nol) of
of di oxane are treated W|th 4 g of copper(I11l)

acetate and heated to 50[err]C. 81 g (0.37 nol) of propargyl saccharin are
added at this

% Reduction of the
infarct volume
2 36 0.001
48 0.01
I 32 0.1
6 41 0.001
0.01

____;____l
EE TR

l 34 0.003
147 0.01
for comparison: (increase by 21 %) 0.1
Ex. 86 from 15 1.0
EP 352 613" 1 3.0

*: MCA-O mouse, substance administration dxrectly as a bolus injection, 2 and 4 hours
10  after occlusion; sacrifice after 2 days

4)  Stability in human liver microsomes with and without addition of quinidine.

In order to determine the extent of cytochrome P-450 (CYP) 2D6-dependent
biotransformation, the.phase 1 metabolism of human liver microsomes was
investigated with and without addition of quinidine, a selective inhibitor of

15 CYP 2D6. The areas under the concentration time courses (AUC ) and the
half-lives were determined.
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iO After stirring at 80[err]C for 2 hours, the mxture is €
and the residue is partitioned between toluene/water: wth aﬁ%@ﬁhgﬁt‘. gHEET
Tonsil. After filtration of the m xture through Celite, the organic phase

Is separated off and purified by flash.chrﬁ tography on silica gel
(toluene/ethyl acetate 10:1). Precipitation”of the hydrochloride from ether

usi ng et hereal hydrgc Ior| Co d af f or f ude .1 oduct fter
li beration of the f ﬁ? HE?‘?‘@@B& %7;[15"@59?4 aqdﬁé.ganmﬁs&e@?
purified by chi omt%m@m@ eraacﬂﬁion(@ﬂ evm{dhmhqiauﬂﬂe/xﬁ&%m after

acetate 20:1). The product fractions are treated with ethereal %droc

acid. 139 g (65 % #idition pE quinidineby thedfactond. ok 2i0;ovhiles ina Example, 9% from
106-109err] C. [ errgp383-613ldna % idh 20940914 an increase by the factor 4 in AUC,

5 and half-life is to be observed.

The compounds according to the invention advantageously show a lower

dependence on the phase I metabolism via the CYP 2D6 enzyme than known
chromans.

The present invention also includes pharmaceutical preparations which, in addition to
10 inert, non-toxic, pharmaceutically suitable auxiliaries and excipients, contain one or

more compounds of the general formula (I), or which consist of one or more active

compounds of the formula (I), and processes for the production of these preparations.

The active compounds of the formula (I) should be present in these preparations in a

concentration of 0.1 to 99.5 % by weight, preferably of 0.5 to 95 % by weight, of the
15  total mixture. .

In addition to the active compounds of the formula (T), the pharmaceutical preparations
can also contain other pharmaceutical active compounds.

The abovementioned pharmaceutical preparations can be prepared by known methods
in a customary manner, for example using the auxiliary(ies) or excipient(s).

20 In general, it has proved advantageous to administer the active compounds of the
formula (I) in total amounts of about 0.01 to about 100 mg/kg, preferably in total

amounts of about 1 mg/kg to 50 mg/kg of body weight every 24 hours, if appropriate
in the form of several individual doses, to achieve the desired result.

However, if appropriate it can be advantageous to deviate from the amounts mentioned,
25  namely depending on the species and on the body weight of the subject treated, on the
individual behaviour towards the medicament, the nature and severity of the disorder,

This is the replacement sheet
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30 Preparation exanples Exanple 1 2-(N-(4-(1, .
1- Di oxi do- 3- 0x0- 2, 3- di hydr o- benzi sot hi azol - 2-yl ) but yI ) ani no)HRRUNIEMENT SHEET
‘8- i sopropoxy-chroman oxal ate [err] 5 2.7 g (12 mol) of the conpound from
Example XI X are dissolved in 35 m of dinethylfomamde and treated with
3.4 g (10.5 mml) of 4-brombutyl sacchari®® in and 2.5 g (25 nmol) of
triethylamne. After addition of 50 ng of potassium i odide, the

~ the type of preparation and administration, and the time or interval at which

administration takes place.

O .'\ {
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m xture is stirred at 50[err]C for 15 hours. The reaction mxture is
diluted with water and extracted several tines with toluene. The organic
phase is dried and concentrated. 10  Chronatography tw ceREBIAGEMENT SHEET
tol uene-ethyl acetate gradients affords 3.28 g of crude product (free base).
Using oxalic acid in ethanol precipitates“4’he oxalate, which is
recrystallized fromwater. 2.4 g of oxalate are thus obtained, mp.
179-180[ err] G4 ping-compounds. - | yS|s Clerr] Herr] Nerr] Jerr] S x (Jerr]
Herr] Jerr] x 0.5 H20 calc.: C 56.0 H 5.9 N 5.0 0: 27.3 15

found: C 55.8 H 6.1 N 5.0 0 -27.1 The conpounds listed in Table 1 can be
obtained in aExhample k o Exanple 1.

(-)-8-Hydroxy-2-hydroxymethylchroman

OH

OH

135.5 g (0.7 mol) of (-)-2-hydroxymethyl-8-methoxychroman are heated in 0.7 1 of 48
5 % strength aqueous HBr solution for 20 hours. After cooling and diluting with 1.2 I of

ice water, the mixture is stirred for 30 minutes and the deposited precipitate is filtered

off with suction. Washing with ice-water and drying over phosphorus pentoxide yields

109.5 g (87 %) of the title compound, m.p. 131-132°C.

Obso’” = -133.8 (c=0.7, methanol)

10  Example II

2-Hydroxymethyl-8-isopropoxy-chroman

OH
45g (25 mmol) of 8-hydroxy-2-hydroxymethyl-chroman, 4.6 g (27 mmol) of
2-iodopropane and 5.2 g (37.5 mmol) of powdered potassium carbonate in 50 ml of
dimethylformamide are heated at 60°C for 40 hours. After addition of a further 0.9 g
15 of iodopropane, the mixture is heated at 80°C for 24 hours and then at 95°C for a
further 24 hours. After cooling, it is partitioned between toluene and water and filtered

through Celite®. The organic phase is dried (magnesium sulphate) and concentrated.
After flash chromatography (silica gel; elusion with toluene/ethyl acetate gradients 3:1 -
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él Tabl e 1:

_ [err] Ex No. R[err]ﬂEP R err]
Enant i omer Dat a Prepared fro LACEMENT"SHEET
~CC(CH err])[err] (-)-Enanti oner Oxal ate: mp. 202[err]C
xx (fromisopropanol); [err] = -57.7 [ c=1, f:H[err]OH; Anal ysi's:
C[err]H[err]N[err]qerr]Sx HCl H'2 -CH[err]

(-)-Enantioner, 21),7¢g Hydo p?({d de- are Wtained-which 1§ punﬁed by chromatography on silica

gel (gradient toluene/ethyl acetate 1:0 - 8:1). Yield: 2.9 g (52 %) of oil. R (silica gel,
toluene/ethyl acetate 1:1): 0.4

Example Il

5  (-)2-Hydroxymethyl-8-isopropoxy-chroman

OH
YO

The title compound is obtained from the compound of Example I in analogy to the
procedure of Example II.

(_1289 = -85 [¢=0.5, CHCL;}
Example IV

10  2-Hydroxymethyl-8~(2-methyl-propen-2-yloxy)chroman

OH

=

0.9 g (5 mmol) of 8-hydroxy-2-hydroxymethyl-chroman, 0.5 g (5.5 mmol) of 3-chloro-
2-methylpropene, 0.02 g of sodium iodide and 1.0 g (7.5 mmol) of powdered potassium
carbonate are heated at 90°C for 3 hours in 10 ml of dimethylformamide. After
cooling, the mixture is partitioned between water and toluene. The toluene phase is
15 purified by flash chromatography on silica gel (toluene/ethyl acetate). 1.3 g (100 % =
1.2 g) of crude product are thus obtained, which is reacted further.
“R; (silica gel, toluene/ethyl acetate 1:1): 0.45

This is the replacement sheet
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é(CH[err])[err]CI 157[err]C (from

ether/isopropanol) [ERR] = 44.7 [c=l, CHERRJOH 5 4 REPLACEMENT SHEET
~-CH ERR] - . Racenat e Hydr ochl ori de: np. XV
C(CHerr])[err]d ' 15}[err]c5

-CHerr]C(CHerr])[err] Racemate ° (from et her/isopropanol

XXI'l 176C (from Hydr ochoride: mp 174- ether/isopropnol) 6

- CH[ er r ] ¢( CHExample ¥ r ] - (-)-Enantionmer  Hydrochoride: np.

XXI'l'l 210[err]C

(-)-2-Hydroxymethyl-8-(2-methyl-propen-2-yloxy)chroman

OH
o
)\/0
The title compound from Example I is obtained in analogy to the procedure of

Example IV.
5 Oy =-87 [c=0.5, CHClL}

Example VI
2-Hydroxymethyl-8-(2-chloro-2-methyl-propoxy)chroman

OH

O
U\/o
Cl

12.5 g (53.4 mmol) of the compound from Example IV are heated at 55°C for 6 hours

in 4N hydrochloric acid in dioxane. After concentrating, the residue is purified by flash
10 chromatography on silica gel (toluene-ethyl acetate 1:0 - 20:1). 4.0 g of the title

compound are thus obtained as an oil. Using toluene/ethyl acetate, 4.0 g (42 %) of

unreacted starting material are recovered.

'H-NMR (CDCl,, 0 values in ppm): 1.7 (s; 6H), 1.7 - 2.1 (m, 2H), 2.6 (bs; 1H),

27-30 (m; 2H), 3.7 - 39 (m, 2H), 40 (s; 2H), 4.05 - 4.15 (m; 1H), 6.65-6.8
15 (m, 3H). '
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[~err]— -71.3 [c=1, CH err] OH 32 Exanmple 7

(-)-2-(N-(4-(1, 1- D oxi do- 3- oxo- 2, 3-di hydr o- benzi sot hi azol - ]
met hyl - 8-i sopropoxy-chroman hydrochl oride [err] 120 g (O. EP%QF@E!;‘?%E@?

conmpound from Exanple XXVI in 1.4 1 of net h?nol are
Example VII

(-)>-2-Hydroxymethyl-8-(2-chloro-2-methyl-propoxy)chroman

OH

o
Ci

Obtainable from Ex. V analogously to Example VI; g™ = -70 [¢=0.4, CHClLy]

Example VIII

(V]

8-Hydroxy-2-hydroxymethyl-7-(2-methyl-propen-2-yl)chroman

OH

OH

1.3 g (5 mmol) of compound from Example IV are dissolved in 4 ml of
N-methylpyrrolidone and heated at 210°C for 4 hours under argon. After cooling, the
mixture is filtered through silica gel (toluene/ethyl acetate mixtures). The eluates are
concentrated and partitioned between diethyl ether and water. After drying (magnesium

10 sulphate) and concentrating, 1.0 g (77 %) of crude product is obtained as an oil which
is directly reacted further.
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5 treated with 400 m of. conc. hydrochloric acid and 20 g of 10 %

pal | adi um on active carbon. After hydrogenating at nornal

for 4 hours, the catalyst is filtered off and the f||trateRFsW§ﬁf%§%
The residue is concentrated twice with tolyene and di ssol ved using 400 m
of ethyl acetate. Addition of 800 ml ofdi & hyl ether and stirring at room

" tenperature f ffords 90.5 g of solid after filtering off wth 10
suction and d il vacuo. Recrystallization from 11l of acetonitrile and

washing the crystals with diethyl ether affords 70.8 g (69 % of title
conpound as col qurl ess crystal S, I_s 153- 154C. = -65.9 [c=0.6,

CH err]OH El ©)r8riiydroxyrghydroxymethy ﬁZqu%hylrprﬂm@rZ—y{)@remﬁql S x HO 15
Cal c. : C 58.2 H 6.3 N 5.7 0: 16.

OH

OH

The title compound from Example V is obtained in analogy to the procedure of
Example VIII.
5 Oy =-88 [c=1, CHCL]

ExampleX.

2,2-Dimethyl-3,6,7,8-tetrahydro-2H-1,9-dioxa-cyclopenta[a]naphthalen-8-yl-methanol

OH

1.0 g (4 mmol) of compound from Example VIII is heated to reflux for 2 hours in 3 ml
of formic acid. After concentrating, the mixture is treated with 10 ml of 20 %

10  potassium hydroxide and heated to reflux for 1 hour. After cooling, the mixture is
acidified with hydrochloric acid and extracted with ethyl acetate. The organic phase is
dried (magnesium sulphate) and concentrated. Flash chromatography on silica gel
(elution with toluene/ethyl acetate gradients 1:0 - 3:1) affords 0.73 g (78 %) of the title
compound as a syrup.

15  'H-NMR (CHCL,  values in ppm): 1.5 (s; 6H), 1.9 - 2.1 (m; 2H), 2.7 - 2.9 (m; 2H),
3.0 ("s"; 2H), 3.7 - 4.0 (m; 2H), 4.1 - 42 (m; 1H), 64 - 6.7 (AB system; 2H)
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I;ound: C 58.0 H 6.3 N 5.7 0: 16.2 a: 7.1 S 6.3 &@5@.
clains 1. Benzi sot hi azol yl -substituted am nonetyl chromanﬁ@iAEE m'i.\f“éFT
formula () [err] in which R err] represents hydrogen, and

25
Example XI

(-)-2,2-Dimethyl-3,6,7,8-tetrahydro-2H-1,9-dioxa-cyclopenta[ alnaphthalene-8-yl1-
methanol

OH

The title compound from Example IX is obtained in analogy to the procedure of
S  Example X
O = -87 [c=0.5, CHCL,]

Example X1

8-(2-Chloro-2-methyl-propoxy)-2-(phthalimidomethyl)chroman

o

o)
Cl

3.3g (18.5 mmol) of diethyl azodicarboxylate in 15 ml of tetrahydrofuran are slowly -

10 added dropwise at room temperature and with exclusion of light to 4.0 g (17 mmol) of
a compound from Example VI, 4.9 g (18.5 mmol) of triphenylphosphane and 2.7 g
(18.5 mmol) of phthalimide in 40 ml of tetrahydrofuran. After 1 hour at room
temperature, the mixture is concentrated and the residue is purified by flash
chromatography (cyclohexane/ethy! acetate gradients 1:0 - 20:1).

15 Rg (toluene/ethyl acetate 3:1): 0.27

The compounds listed in Table 1 can be obtained in analogy to Example X[[

This is the replacement sheet
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Rlerr] represents a radical of the fornula -CH(CH err])[err] or

-CHerr]-C(CH err])[err]-C, or Rerr] and R err] together f a
of the fornula [err] 10 and a represents a nunber 3 LACEQ@NT SHEET
appropriate in an isoneric form and theirysalts. 2.

Benzi sot hi azol yl - substi t ut ed- am nornet hyl cl‘g mans of the formula according
to daim1l,

Table £
o)
R' o N
O‘R’ K
Ex Y. | R R Enantiomer Data Prepared from
Example
I H -CH(CH,), | (--Enantiomer | ou™=-39 m
__ | [c=0.6, CHCL}
xtv  |H | -cacn), | Racemate R, I
(toluene/ethyl acetate
3:1): 0.6
XV H CH,- (-)>-Enantiomer | 0up® = -21 VI
CO(CH,),C fc = 0.7, CHCL)
‘ xvr CH,C(CH,)~ | Racemate
XVl -CH,-C(CH,),- (-+Enantiomer | O™ =-902
[C = l’ CHC]!]
Example XVIII

2-An1inomethyl—8-(2—ch]oro-z-memyl-pmpoxy)chfoman

10 5.8 p (145 mmol) of the compound from Example XII are heated at 80°C for
30 minutes with 13.4 g (220 mmol) of aminoethanol. After cooling, the mixture is
diluted With water and extracted with ethyl acetate. Drying the organic phase and
concentrating yields a crude product which is purified by flash chromatography on
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34 in which R err] represents hydrogen, and R err] represents a radical of

the formula -CH(CH err])[err] or -CHerr]-C(CH err])[err]-d HEPLACEMENTSHFET

Rlerr] and Rl err] together forma radical of the fornmula H3C CH3

_ - 27
silica gel (élution with aluene-isopropanol gradients 1:0 to 1:1, addition of 1 %
triethylamine). 3.35 g (86 ¥%) of title compound are thus obtained as an oil.
R; (dichloromethane/mett:zol 10:1): 0.15
The compounds listed in 7able 2 can be obtained in analogy to Example XVIII.

5  TableIE

R! o) NH,
O, R?
XX H -CH(CH,, Racemate R (Tol/iProH): = 0.15; X
reacted further in crude
form
XX | H |-crcHy, Enantiomer | TLC identical to Ex XOG | XI
' reacted further in crude '
form
xxXi H | -CH- Enantiomer TLC identical to Ex. XVIII, | XV
C(CH,),A reacted further in crude
form
10 XX1 -CH,-C(CH; ) Racemate XVI
XXm -CHO(CHy)r Enantiomer | TLC identical to Ex. XXIE; | XVII
reacted further in crude
form
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a represents a nunber 3 or 4, 10 I f appropriate.in an isoneric

form and their salts. 3. Benzi sot hi azol yl -substituted

-am nomet hyl chromans of the formula according to Claiml1, i nﬂﬁlﬂLéﬁEM'F_er§HEET '
represents hydrogen, 15 and Rlerr] represents a radical of the
formula -CH(CH err])[err] or -CHerr]-C(C28rr])[err]-d,

Example XXIV

(-)-8-Isopropoxy-2-mesyloxymethyl-chroman

™N

68 g (0.6 mol) of methanesulphonyl chloride are added dropwise at room temperature

to 114 g (0.51 mol) of the compound from Example IIl in 95 g of pyridine. After

5  stirring at room temperature for 18 hours, the mixture is diluted with 700 ml of water
and extracted with dichloromethane. Filtration through silica gel and concentration
 affords 150 g of crude product which is purified by crystallization from 1.5 1 of
cyclohexane/toluene mixture 3:1. The mother liquor is recrystallized after concentrating

from cyclohexane. A total of 112 g of title compound are thus obtained as a colourless
10  solid, m.p. 77-78°C.

%8920 = .56.2 [C=0.9, CH3OI-I]
Example XXV

(-)-2-Benzylaminomethyl-8-isopropoxy-chroman |
. NH/© -
@Coj'\/

112 g (0.37 mol) of the compound from Example XXIV, 200 g (1.87 mol) of
15  benzylamine and 3.0 g (0.02 mol) of sodium iodide are heated at 100°C for 5 hours.
After cooling, the solid is separated off and the organic phase is washed twice with
2.5 1 of water each time. The residual oil is taken up with 1 1 of ethyl acetate. Washing
the ethyl acetate phase with water and saturated sodium chloride solution and
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315 or Rerr] and R err] t oget her for'ma radi cal of the fornula [err] and
5 a represents the nunber 4, if appropriate in an isonmeric form

and their salts. 4. Benzi sot hi azol yl - subst ituted am nonet yRER|ATEMENT S]ﬁEET
Clains 1 to 3 for therapeutic use. .5. 2 ess ‘for the preparation

benzi sot hi azol yl -substituted 10 met hyl chr omans according to
Claiml to 3, characterized in that

subsequent drying and concentration affords 114.5 g (quant.) of the title compound
(HPLC purity: 93 %) as an oil which is employed in the next step.
Obge™? = -104 [c=0.5, CH;OH]

Example XXVI

5  (-)}2-(N-Benzyl-N-(4~(1,1-dioxido-3-ox0-2,3-dihydro-benzisothiazol-2-y1)-2-butinyl)-
aminomethyl)-8-isopropoxy-chroman hydrochloride

o
qj\/ CH—C—C—CH—-N>©
SO;

114 g (0.37 mol) of the compound from Example XXV and 13.5 g (0.45 mol) of
paraformaldehyde in 1 | of dioxane are treated with 4 g of copper(ll) acetate and
heated to 50°C. 81 g (0.37 mol) of propargylsaccharin are added at this temperature.
10 After stimring at- 80°C for 2 hours, the mixture is concentrated and the residue is
partitioned between toluene/water with addition of Tonsil. After filtration of the
mixture through Celite®, the organic phase is separated off and purified by flash
chromatography on silica gel (toluene/ethyl acetate 10:1). Precipitation of the
hydrochloride from ether using ethereal hydrochloric acid affords 226 g of crude
15  product. After liberation of the free base with sodium hydrogen carbonate, this product
' is purified by chromatography on silica ge! (elution with toluene/ethyl acetate 20:1).
The product fractions are treated with ethereal hydrochloric acid. 139 g (65 %) of title
compound are thus obtained as a solid, m.p. 106-109°C.
Obee® = -64.1 [c=0.8, CH,0H] |
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[A] ami nes of the general formula (I1) [err] in which Rlerr] and R err]
have the meaning indicated above, are reacted w th conpounds_of t({ﬁ\lléﬁln%rf?éﬂ

formula (111)

10

15

36 [err] in which REPLA
30
Preparation examples
Example 1

-(N-(4—(l 1-Dioxido-3-0x0-2 3-dlhydro-benzxsothlazol-2-yl)butyl)am1no)methyl-
8-isopropoxy-chroman oxalate

N
\ro soz

2.7 g (12 mmol) of the compound from Example XIX are dissolved in 35 ml of
dimethylformamide and treated with 3.4 g (10.5 mmol) of 4-bromobutylsaccharin and
2.5 g (25 mmol) of triethylamine. After addition of S0 mg of potassium iodide, the
mixture is stirred at 50°C for 15 hours. The reaction mixture is diluted with water and
extracted several times with toluene. The organic phase is dried and concentrated.
Chromatography twice using toluene-ethyl acetate gradients affords 3.0 g of crude
product (free base). Using oxalic acid in ethanol precipitates the oxalate, which is
recrystallized from water. 2.4 g of oxalate are thus obtained, m.p. 179-180°C.

Elemental analysis: C,, Hyy N, O; S x C, H, O, x 0.5 H,0
calc.: C:56.0H: 59 N:5.00:273
found: C: 55.8 H: 6.1 N: 5.0 O: 27.1

The compounds listed in Table 1 can be obtained in analogy to Example 1.
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A represents a typical |eaving group such as chlorine, bromne, iodine,
tosylate, nmesylate or the group -OSgJerr]CF[err], and 5 a has the
-meani ng i ndi cated above, in inert solvents, if appropriate i REPDACEMRISE ET
of a base, or [B] compounds of the gener:$ formula (1V) [err] in which rl%ft '
kd above and

Rlerr] and R err] have the neaning indic

Table 1:

2 H | -CH(CH), (->Enantiomer | Oxalate: m.p. 202°C XX
(from isopropanol);
Oy =-57.7 [c=1,
CH,0H];
Analysis: C,;H,iN;0OsS x
‘ HCl :

” 3 H |-cH (--Enantiomer | Hydrochloride: mp. 155 | X1
| ACH)C 157°C (from
| ether/isopropanol)
Oy’ = 44.7 [c=1,
CH,0H]

5 |4 H |-cH Racemate Hydrochloride: mp. Xvim t‘

C(CH),CI 181°C .

‘ﬁ CHOCH); | Racemate I rochionge e - | o \\ |

176°C (from
e T ether/isopropanol)

6 -CH,Q(CHs), (-)>-Enantiomer | Hydrochloride: m.p. XX
210°C

. Obge> =-71.3 [c=1,
‘I

CH;0H]
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Rlerr] represents a radical of the formula -SCIerr]CF[err],

-SJerr]-CHerr] or tosylate, are reacted wth am nes of the general

formula (V) 37 [err] in which a has the neaning indicated

inert solvents, if appropriate in the presgeznce of a base and/

catal yst, or

Example 7

1A gﬁCgMENT SHEET

(9)-2-(N~(4~(1,1-Dioxido-3-ox0-2,3-dihydro-benzisothiazol-2-yl)butyl)amino)methyl-

8-isopropoxy-chroman hydrochloride

' NH
o) \/\/\,\,

\ro SO,

120 g (0.21 mmol) of the compound from Example XXVI in 1.4 1 of methanol are

5  treated with 400 ml of conc. hydrochloric acid and 20 g of 10 % palladium on active
carbon. After hydrogenating at normal pressure and 20°C for 4 hours, the catalyst is
filtered off and the filtrate is concentrated. The residue is concentrated twice with
toluene and dissolved using 400 ml of ethyl acetate. Addition of 800 ml of diethyl ether and
stirring at room temperature for 18 h affords 90.5 g of solid after filtering off with

10 suction and drying in vacuo. Recrystallization from 1 | of acetonitrile and washing the
crystals with diethyl ether affords 70.8 g (69 %) of title compound as colourless crystals,

m.p. 153-154°C.

Oyss? = 65.9 [c=0.6, CH,OH]
Elemental analysis: C,, Hyy N, O; S xHCl
15 Calc: C.582 H63N:570:162 CL72 S:65
| Found: C:580 H:63N:570:162 Cl71 S:63
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5 [ C] compounds of the general formula (VI) [err] in which "R[ err]
and R err] have the neaning indicated above, and R err] re $%@EMEWW
or nmethyl, 10 9% Yyde or

are reacted first either with fornal
f or mal dehyde derivatives and conpounds of 3t3he general formula (VII)

Patent claims

1. Benzisothiazolyl-substituted aminomethylchromans of the general formula (I)

o) |
NH—(CH );-—N)\@ 4y
. OR?

in which
R' represents hydrogen,
5 and
R® represents a radical of the formula -CH(CHy), or -CH,C(CHy),-Cl,
o
R' and R? together form a radical of the formula

H,C L

CH,
10 and
a represents a number 3, 4 or 5,

if appropriate in an isomeric form, and their salts.

2. . Benzisothiazolyl-substituted aminomethylchromans of the formula according to
Claim 1,

M, e
* ¢ L M s *
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38 [err] in which R err] represents a radical of the formula HC
=C-(CH err])b- in which 5 b denotes a nunber 0, 1 or 2, in a
Manni ch- anal ogous reaction and then hydrogenated. 6. Med

containing at |east one benzisothiazolyl-substituted anhémh%w

according to Clains 1 to 3 and custonmary Xiliaries and additives.
in which

R! represents hydrogen,
and

R? represents a radical of the formula -CH(CH;), or -CH,-C(CH;),-Cl,

5 or

R' and R? together form a radical of the formula

ne

CH,

?

and
a represents a number 3 or 4,
10 if appropriate in an isomeric form, and their salts.

3. Benzisothiazolyl-substituted aminomethylchromans of the formula according to
Claim 1,

in which
R! represents hydrogen,
15 and

R? represents a radical of the formula -CH(CHy), or -CH,-C(CH,),-Cl,

This is the replacement sheet
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10 7. Medi caments according to Claim6 for the treatnent of stroke. 8.
Process for the production of nedi canents according to O a
characterized in that the active conmpounds are converted |:&E§L30§@g‘[\ljb§HEET

adm ni stration formusing customary auxili $5| es and additives. 9. Use of
benzi sot hi azol yl -substi tuted am nonet hyl chfomans according to CI ainms 15
1 to 3 for the produyction of nedicanents. 10. Use according to Caim9,

characterized in that the nedi canents are for the treatnment of stroke.

R'and R®?  together form a radical of the formula

ne

CH,

and
5 a represents the number 4,
if appropriate in an isomeric form, and their salts.

4, Benzisothiazolyl-substituted aminomethylchromans of Claims 1 to 3 for

therapeutic use.
5. Process for the preparation of benzisothiazolyl-substituted
10 ~ aminomethylchromans according to Claim 1 to 3, characterized in that

[A] amines of the general formula (II)

NH, ()
in which
R! ‘and R? have the meaning indicated above,

are reacted with compounds of the general formula (III)

Mg, e
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o)

( 2)- \)D

in which SO,

A represents a typicél leaving group such as chlorine, bromine, iodine,
tosylate, mesylate or the group -OSO,CF,;,

and
a has the meaning indimfed above,

in inert solvents, if appropriate in the presence of a base,

[B] compounds of the general formula (IV)

3

OR?
in which

R' and R? have the meaning indicated above |
and

R® represents a radical of the formula -SO,CF,, -SO,-CH, or tosylate,

are reacted with amines of the general formula (V)

MDTHOMITOE s s e comacement shee
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o

| SO,
in which

a has the meaning indicated above,

in inert solvents, if appropriate in the presence of a base and/or of a catalyst,

or

[C] compounds of the general formula (VI)
NH—CH-CH; (VD)
R' o) !;4
oR?
in which
R' and R? have the meaning indicated above,
and
R* represents hydrogen or methyl,

are reacted first either with formaldehyde or formaldehyde derivatives and
compounds of the general formula (VII)

I ™ s e osomen s
* [+ L M S %*
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o)

RS'N)D v
\

SO,
in which

R’ represents a radical of the formula

HC _—T—_C’(CHz)b'

in which

b denotes anumber 0, 1 or 2, |
in a Mannich-analogous reaction and then hydrogenated.

Medicaments containing at least one benzisothiazolyl-substituted
aminomethylchroman according to Claims 1 to 3 and customary auxiliaries and
additives.

Medicaments according to Claim 6 for the treatment of stroke.

Process for the production of medicaments according to Claims 6 and 7,
characterized in that the active compounds are converted into a suitable
administration form using customary auxiliaries and additives.

Use of benzisothiazolyl-substituted aminomethylchromans according to Claims
1 to 3 for the production of medicaments.

Use according to Claim 9, characterized in that the medicaments are for the
treatment of stroke.

_

”","c, "mL, m"" "IL' " ,m This is fh.e re;)Iacement sheet
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Abstract

The benzisothiazolyl-substituted aminomethylchromans are prepared either by
substituting the corresponding unsubstituted aminomethylchromans on the amine
nitrogen or reacting the corresponding benzisothiazolylalkylamines with appropriate
activated methylchromans or reacting the amine nitrogen of aminomethylchroman first
with an appropriately substituted alkine and then hydrogenating. The benzisothiazotyl-
substituted aminomethylchromans can be used as active compounds in medicaments,

in particular in medicaments for the treatment of disorders of the central nervous
system.

-
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