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Benzisothiamlyl-snlnfihltM aminomeftnrlchmmam 

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 BP 352 613 and BP 540 914 disclose aminotetralin and chrornan 

derivativ~ having CNS activity. 

The invention relates to new benzisothiazolyl-substituted aminomethylchromans of the 

general formula (I) 

(I) 

in which 

10 R1 represents hydrogen, 

and 

or 

R1 and R2 together fonn a radical of the formula 
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and 

a represents a number 3, 4 or 5, 

if appropriate in an isomeric fOllD, and their salts. 

Smprisingly, the compomds according to the invention show good activity in the 

5 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 

10 example, those with hydrochloric acid, hydrobromic acid, sulphmic 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 compomds according· to the ·invention can 

15 be present in various stereoisomeric fonns. The compomds according to the invention 

exist in stereoisomeric fonns 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 fonns as well as the 

diastereomer mixtures. Like the diastereomers, the racemic fonns can be separated into 

20 the stereoisomerically uniform constituents in a known manner. 

For example, the following isomers may be mentioned: 
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(A) 

NH- (B) 

Preferred compomds of the general fonnula (I) are those 

in which 

R1 represents hydrogen, 

and 

or 

R1 and R2 together form a radical of the fonnula 

and 

10 a represents a nwnber 3 or .4, 

if appropriate in an isomeric fonn, and their salts. 
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Particularly preferred compomds of the general fonnula (I) are those 

in which 

R1 represents hydrogen, 

and 

5 R2 represents a radical of the formula -CH(CH3)i or -CHrC(CH3)i-Cl, 

or 

R1 and R2 
. together form a radical of the fonnula 

and 

10 a represents the nwnber 4, 

if appropriate in an isomeric fonn, and their salts. 

The benzisothiazolyl-substituted aminomethylchromans according to the invention are 

prepared by 

[A] reacting amines of the general fonnula (Il) 

(Il) 

15 in which 
---------
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R1 and R2 have the meaning indicated above, 

with compounds of the general fonnula (Ill) 

in which 

A 

and 

represents a typical leaving group such as chlorine, bromine, iodine, tosylate, 

mesylate or the group -OSOiCF3, 

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) 

OR3 (IV) 

in which 

R1 and R2 have the meaning indicated above 

and 

R3 represents a radical of the formula -SOiCF3, -SOiCH3 or tosylate, 
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with amines of the general fonnula (V) 

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] reacting compomds of the general fonnula (VI) 

NH-9H-C6H5 (VI) 
R4 

in which 

R1 and R2 have the meanmg indicated above, 

and 

10 R4 represents hydrogen or methyl, 

first either with fonnaldehyde or fonnaldehyde derivatives and compomds of the 

general fonnula (Vil) 

in which 
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R5 represents a radical of the fonnula 

HC = C-(CH:Ji,-, 

in which 

b denotes a m.unber 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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[A) 

(B] 

NH:i 

OS02CF3 

O-CH2-C(CH3)2Cl 

-8-
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[C] 

2) Hydrogenation 

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 dimethylfonnamide or hexamethylphosphoramide, or 

dimethyl 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, dimethylfonnamide 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 ethoxicle, 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 
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reflux temperature of the solvent. 

Processes [A] and [B] are in general carried out at ilonnal pressme. 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 prefeired. 

The base is in this case employed in an amrnmt ftom 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 fonnaldehyde 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 mder the particular reaction conditions, such as alcohols, ethers, hydrocarbons, 

halogenohydrocarbons and dimethylfonnamide as well as their mixtures. 

Tetrahydrofuran and 1,4-dioxane are preferred. 

In general, the catalysts employed are copper salts. Copper(II) acetate is preferred. 

Parafonnaldehyde, trioxane, fonnalin solution and gaseous fonnaldehyde are used as 

15 the fonnaldehyde source. Parafonnaldehyde is preferred. 

The reaction is in general carried out in a temperature range :from 0°C up to the reflux 

temperature, preferably ftom +20°C to + 70°C. 

The reaction can be carried out at nonnal, elevated or at reduced pressure (e.g. 0.5 to 

5 bar). In general, the reaction is carried out at nonnal 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. 
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The catalyst is employed in an amount :from 0.01 mol to 0.2 mol, preferably :from 

0.05 mol to 0.15 mo~ in each case relative to the blocked compounds of the general 

formula (Ila). 

The reaction can be carried out at nonnal, elevated or at reduced ~ure (e.g. 0.5 to 

5 25 bar). In general, the reaction is carried out at nonnal ~ to 3 bar. 

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

by 

converting compounds of the general fonnula (VIll) 

R' 
OH (VIII) 

in which 

10 R1 and R2 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 fonnula (IX) 

0 

N~ {IX) 

0 
in which 

15 R1 and R2 have the meaning indicated above, 

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. 

iiii~U1ii1Dii 
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The compomds of the general fonnula (IX) are new and can be prepared, for example, 

as described above. 

The compomds of the general fonnula (Vlll) are new and can be prepared, for 

example, by ·alkylating 8-hydroxy-2-hydroxymethylchroman of the fonnula (X) 

OH (X) 

OH 

5 with compomds of the general fonnula (XI) 

R6-Y (XI) 

in which · 

R6 denotes straight~ 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 R1 

and R2 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 fonnic 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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The compounds of the general fonnula om are known. 

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

by reacting the compounds of the general fonnula (IV) mentioned above with amines 

of the general fonnula (XIl) 

5 in which 

R4 has the meaning indicated above, 

in the presence of sodium iodide in a temperature range from +50°C to +150°C, 

preferably at lOO°C and nonnal pressure. 

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

10 The compounds of the general fonnula (IV) are new as a species and can be prepared, . 

for example, by reacting the abovementioned compomds <?f the general fonnula (VIII) 

with compounds of the general fonnula (XIII) 

R.3-X (XIII) 

in which 

15 R3 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. 
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The compmmds of the general fonnula (XIII) are known. 

The compomds of the general fonnulae (Ill), (V) and (Vil) are known per se or can 

be prepared by custommy methods. 

The compomds according to the invention can be used as active compmmds in 

5 medicaments. The substances according to the invention have a particularly high 

affinity for cerebral 5-hydroxy-tryptamine receptors of the 5-Hf1 type. 

Smprisingly, the compomds according to the invention show low dependence in their 

metabolization of liver enzymes of the type CYP 2D6. 

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

10 control of illnesses which are characteriz.ed by disorders of the serotoninergic system, 

in particular in involvement of receptors which have high affinity for 

5-hydroxytryptamine (5-Hf1 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 ~vement of learning and memory disorders and for the treatment 

of Alzheimer's disease. 

Furthermore, these active compomds 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 iscbaemias and of cranioc.erebral 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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1) Affinity for the 5-JIT1 receptor 

Table A shows by way of example the high affinity of the compomds 

according to the invention for 5-hydroxytcyptamine receptors of the subtype 1. 

The values indicated are data which were detennined :from ··receptor binding 

5 studies using calfhippocampUs membrane preparations. The radiolabelled ligand 

used for this purpose was 3H-serotonin. 

10 

Table A 

Compound of EYample Ki (nmoVI) 

1 1.1 

4 2.8 

5 0.5 

2.) Affinity for the 5-IITv. receptor [W.U. Dompert et al., Namyn-Schmiedeberg's 

Arch. Pharmacol. (1985), 32& 467-470]. 

In this test, the binding of3H-ipsapirone to 5-JIT1A 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 

Compound of Example Ki (nmol/I) 

2 0.5 

20 3 1.8 

6 0.9 
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In the binding tests under 1) and 2), IC50 values 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 inhib~tion constants JG are calculated from this. 

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., Stroke, 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. 

iii1f 1i111iH~r 
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Results: 

Example % Reduction of the Dose: 

infan:C: volmne mg/kg i.v~. 

2 36 0.001 

48 0.01 

32 0.1 

6 41 0.001 

41 0.01 

38 0.1 

5 3 37 0.001 

34 0.003 

47 0.01 

for comparison: (increase by 21 %) 0.1 

Ex. 86 from 15 1.0 
EP 352 613• 1 3.0 

•: MCA-0 mouse, substance administration directly as a bolus irtjection, 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 
biotransfonnation, 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.xmJ and the 
half-lives were detennined. 
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In the case of the compounds of Example 2, Example 3 and Example 6, the 

AU~ increases after addition of quinidine and the 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 AU~ 

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, phannaceutically suitable auxiliaries and excipients, contain one or 

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

compomds 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 phannaceutical active compomds. 

The abovementioned phannaceutical 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 mWkg, preferably in total 

amounts of about 1 mg/kg to 50 mg/kg of body weight every 24 homs, if appropriate 

in the fonn 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 behaviom towards the medicament, the nature and severity of the disorder, 
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the type of preparation and administration, and the time or interval at which 

administration takes place. 
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Stading compounds 

Example I 

(-)-8-Hydroxy-2-hydroxymethylchroman 

OH 

OH 

135.5 g (0.7 mol) of (-)-2-hydroxymethyl-8-methoxychroman are heated in 0.71of48 

5 % strength aqueous HBr solution for 20 hours. After cooling and diluting with 1.2 l 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. 

~20 = -133.8 (c=0.7, methanol) 

10 Example n 

2-Hydroxymethyl-8-isopropoxy-chroman 

OH 

4.5 g (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 potassiwn carbonate in 50" ml of 

dimethylfonnarnide 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 (magnesiwn sulphate) and concentrated. 

After flash chromatography (silica gel; elusion with toluene/ethyl acetate gradients 3:1 -
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2: 1 ), 7 g of crude product are obtained which is purified by chromatography on silica 

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

toluene/ethyl acetate 1: 1 ): 0.4 

Examplem 

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

OH 

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

procedure of Example II. 

Cl.i.89 'lO = -85 [ c=0.5, CHC13] 

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 dimethylfonnamide. 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. 

Rp (silica gel, toluene/ethyl acetate 1: 1 ): 0.45 
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Example V 

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

OH 

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

Example IV. 

5 Gm21) = -87 [c=0.5, CHC13] 

Example VI 

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

OH 

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. 
1H-NMR (CDC13, ()values in ppm): 1.7 (s; 6H), 1.7 - 2.1 (m, 2H), 2.6 (bs; lH), 

2.7 - 3.0 (m; 2H), 3.7 - 3.9 (m, 2H), 4.0 (s; 2H), 4.05 - 4.15 (m; lH), 6.65-6.8 

15 (m, 3H). 
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Example vn 

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

Obtainable from Ex. V analogously to Example VI; °'1J926 = -70 [c=0.4, CHC13] 

Example VIII 

5 8-Hydroxy-2-hydroxymethyl-7-(2-methyl-propen-2-yl)chroman 

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 h~ms under argon After cooling, the 

mixture is filtered through silica gel (toluene/~l 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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Example IX 

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

OH 

The title compound from Example V is obtained in analogy to the procedure of 

Example VIII. 

5 ~'}JJ = -88 [c=l, CHCl:J 

ExampleX 

2,2-l)imethyl-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 ho~ in 3 ml 

of fonnic acid. After concentrating, the mixtme is treated with 10 ml of 20 % 

10 potassiwn 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 (magnesiwn 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 1H-m..1R (CHC13, o 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; lH), 6.4 - 6.7 (AB system; 2H) 

iiii1ii1Uii 
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Example XI 

(-)-2,2-Dimethyl-3,6, 7 ,8-tetrahydro-2H-1,9-dioxa-cyclopenta[ a ]naphthalene-8-yl­

methanol 

OH 

The title compound from Example IX is obtained in analogy to the procedure of 

5 ExampleX 

CJsm ']JJ = -87 [ c=0.5, CHC13] 

Example XII 

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

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 ptnified by flash 

chromatography ( cyclohexane/ethyl acetate gradients 1 :0 - 20: 1 ). 

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

The compowds listed in Table 1 can be obtained in analogy to Example XII. 
---·-·--------
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Table I: 

Er. No. R ~ 

XIII H -CH(CH,1 

XIV H -CH(CH,1 

xv H CHi-
C(CH310 

XVI -C&-C(Cflili-

XVII -C&-CCCl\1-

Example :xvm 

o, 2 
R 

Fmntiomer 

(-}-Fnantiomer 

Racemate 

(-}-Fnantiomer 

Racemate 

(-}-Fnantiomer 

0 

N~ 
0 

Dabl 

CJm'JIJ=-39 

[c=0.6, CHCl3] 

Rr 
(toluene/ethyl acetate 

3:1): 0.6 

eJm'JIJ=-21 

[c = 0.7, OI03] 

a..,»=-90.2 

[c= 1, OI03] 

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

1'eJlued from 

Eram(ie 

m 

II 

VII 

x 

XI 

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 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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silica gel (elution with toluene-isopropanol gradients 1:0 to 1:1, addition of 1 % 

triethylamine); 3.35 g (86 %) of title compmmd are thus obtained as an oil. 

~ (dichloromethane/methanol 10:1): 0.15 

The compounds listed in Table 2 can be obtained in analogy to Exainple XVIII. 

5 Table D: 

Ex.No. R 

XIX H 

xx H 

XXI H 

10 XXII 

XXIII 

~ 

-CH(CH3)z 

-CH(~)z 

.air 
C(CH3)zQ 

-CH2-C(~)z-

-CH2C(~)z-

o, 2 
R 

l!Dmtiomer 

Raoemate 

Enantiomer 

Enantiomer 

Racemate 

Enantiomer 

N~ 

Dam Prepued from 

Exaqie 

Re (ToVl.ProH): = 0.15; XIV 

reacted further in crude 

fonn 

1LC identical to Ex. XIX; Xlll 

reacted further in crude 

fonn 

1LC identical to Ex. XVIII, xv 
reacted further in crude 

fonn 

XVI 

1LC identical to Ex. XXII; XVII 
reacted further in crude 

fonn 
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Example XXIV 

(-)-8-Isopropoxy-2-mesyloxymethyl~man 

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

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

5 stirring at room temperature for 18 holll'S, 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 pwified by crystallization from 1.5 l of 

cyclohexane/toluene mixture 3: 1. The mother liquor is recrystallized after concentrating 

:from cyclohexane. A total of 112 g of title compowd are thus obtained as a colourless 

10 solid, m.p. 77-78°C. 

f4.89
20 = -56.2 [c=0.9, CH30H] 

ExampleXXV 

(-)-2-Benzylaminomethyl-8-isopropoxy-chroman 

112 g (0.37 mol) of the compound from Example xxrv, 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 l of water each time. The residual oil is taken up with 1 l of ethyl acetate. Washing 

the ethyl acetate phase with water and saturated sodium chloride solution and 
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subsequent dcying and concentration affords 114.5 g (quant.) of the title compowid 

(HPLC purity: 93 %) as an oil which is employed in the next step. 

°'1lJ9 20 = -104 [ c=0.5, CH30H] 

Example XXVI 

5 (-)-2-(N-Benzyl-N-( 4-(1, 1-dioxido-3-oxo-2,3-dihydro-benzisothiazol-2-yl)-2-butinyl)­

aminomethyl)-8-isopropoxy-chroman hydrochloride 

114 g (0.37 mol) of the compowid from Example XXV and 13.5 g (0.45 mol) of 

parafonnaldehyde in 1 l 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 

compowid are thus obtained as a solid, m.p. 106-109°C. 

r:tm 20 = -64.1 [ c=0.8, CH30H] 
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Preparation examples 

Example 1 

2-(N-(4-(l,l-Dioxido-3-oxo-2,3-dihydro-benzisothiazol-2-yl)butyl)amino)methyl-

8-isopropoxy-chroman oxalate 

0 

NH~N~ 
so~-U-'\ 

5 2.7 g (12 mmol) of the compowid from .Example XIX are dissolved in 35 ml of 

dimethylfonnamide 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 potassiwn iodide, the 

mixture is stirred at 50°C for 15 homs. 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 

recrystalliz.ed from water. 2.4 g of oxalate are thus obtained, m.p. 179-180°C. 

Elemental analysis: Ci,. H30 N2 0 5 S x Ci H2 04 x 0.5 H20 

calc.: C: 56.0 H: 5.9 N: 5.0 0: 27.3 

15 fowid: C: 55.8 H: 6.1 N: 5.0 0: 27.1 

The compowids listed in Table 1 can be obtained in analogy to Example 1. 

11111ii1i11nr 
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Table 1: 

Et. No. R 

2 H 

3 H 

4 H 

5 

6 

~ 

2/0 
R 

-CH(CH3)i 

-Oft" 

C(CH3hQ 

-Oli-

C(~)ia 

-OliC(CH3)i-

-Ol2C(~)i-

0 

NH~N~ .. 
so~-u 

J!Dmtiomer Data 

(-)-Enantiomer Oxalate: mp. 202°C 

(from isopropanol); 

~'JD= -57.7 (c=l, 

CHgOH]; 

Analysis: Ci,.H~O,S x 

Ha 

(-)-Enantiomer Hydrochloride: mp. 155-

157°C(from 

ether/isopropanol) 

~ 1!J = -44.7 (c=l, 

CH30H] 

Racemate Hydrochloride: mp. 

181°C 

Racemate 
~I,. •-II 

'Y' ide:" mp. 174 -

176°C(from 

etherfl.SOpl"Op8l10l) 

(-)-Enantiomer Hydrochloride: mp. 

2IO°C 

Gm'JJ) = -71.3 [c=l, 

CH30H] 

Prepuedfmm 

xx 

XXI 

XVIII 

XXII 

XXIII 
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Example 7 

(-)-2-(N-( 4-( 1,l-Dioxido-3-oxo-2,3-dihydro-benzisothiazol-2-yl)butyl)amino )methyl-

8-isopropoxy-chroman hydrochloride 

0 

NH~N~ 
so~-{) 

120 g (0.21 mmol) of the compomd :from Example XXVI in 1.4 l of methanol are 

5 treated with 400 ml of cone. hydrochloric acid and 20 g of 10 % palladium on active 

carbon. After hydrogenating at nonnal pressure and 20°C for 4 holll'S, the catalyst is 

filtered off and the filtrate is concentrated. The residue is concentrated twice with 

toluene and dissolved using400 ml of ethyl acetate. Addition of800 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. Recrystalli7.ation :from 1 l 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. 

CJ.m20 = -65.9 [c=0.6, CH30H] 

Elemental analysis: ~ H30 N2 0 5 S x HCl 

15 Cale.: C: 58.2 H: 6.3 N: 5.7 0: 16.2 

Found: C: 58.0 H: 6.3 N: 5.7 0: 16.2 

Cl: 7.2 S: 6.5 

Cl: 7.1 S: 6.3 
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1. Benzisothiazolyl-substituted aminomethylchromans of the general fonnula (I) 

in which 

0 

NH-(CH,l;-N"-0 (I) 
i'soV 

2 

R1 represents hydrogen, 

5 and 

or 

R1 and R2 together fonn a radical of the fonnula 

10 and 

a represents a number 3, 4 or 5, 

if appropriate in an isomeric fonn, and their salts. 

2. Benzisothiazolyl-substituted aminomethylchromans of the fonnula according to 

Claim 1, 

111111111111111111111111111111 
* C L M S * 
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in which 

RI represents hydrogen, 

and 

5 or 

- 34-

RI and R2 together form a radical of the formula 

and 

a represents a number 3 or 4, 

10 if appropriate in an isomeric fonn, and their salts. 

3. Benzisothiazolyl-substituted aminometlwlchromans of the formula according to 

Claim 1, 

in which 

RI represents hydrogen, 

15 and 

I lllllll llllll lllll lllll ll llll 
* C L M S * 
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or 

R1 and R2 together form a radical of the fonnula 

' and 

5 a represents the number 4, 

if appropriate in an isomeric form, and their salts. 

4. Benzisothiaz.olyl-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) 

(II) 

in which 

R1 and R2 have the meaning indicated above, 

are reacted with compounds of the general formula (III) 

\ lll\11\ \\ll\\ Ill\\ \\Ill \\ \II\ 
* c L M S * 
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0 

A-(CH,);-N~ (III) ~--~ 
in which 502 

A represents a typical leaving group such as chlorine, bromine, iodine, 

tosylate, mesylate or the group -OSOiCF3, 

and 

5 a has the meaning indicated above, 

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

or . 

[B] compounds of the general fonnula (IV) 

R, OR3 (IV) 

in which 

10 R1 and R2 have the meaning indicated above 

and 

R.3 represents a radical of the fonnula -SOiCF3, -SOi-CH3 or tosylate, 

. are reacted with amines of the general fonnula (V) 

\ \11\11\ 1\\1\l 111\l \\1\1 \\ \II\ 
* C L M S * 
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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 fonnula (VI) 

in which 

R1 and R2 have the meaning indicated above, 

and 

R4 represents hydrogen or methyl, 

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

l lll\lll l\11\1111\, '"" " '"' * C L M S * 
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(VII) 

in which 

R5 represents a radical of the fonnula 

in which 

5 b denotes a number 0, 1 or 2, 

in a Mannich-analogous reaction and then hydrogenated. 

6. Medicaments containing at least one benzisothiazolyl-substituted 
aminomethylchroman according to Claims 1 to 3 and custommy 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, 

characteriz.ed in that the active compounds are converted into a suitable 
administration fonn using custommy auxiliaries and additives. 

9. Use ofbenzisothiaz.olyl-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. 


