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(57) Claim

1I Heterocyclic benzocycloalkene derivatives of general formula I

R5 a Y R

wherein Ri denotes OH, C1.6-alkoxy or -O-(C3.7)-cycloalkyl; R2 denotes Cite-alkyl; R3 denotes
CI.6alkyl, -(0H2)la-aryl, -(CH2)12-heterocyclyl, -CH2-CH=1C(R6) 2 or -CH2-(C-3.+)CYCloalkyl; R4 and Rs,
identically to or differently from each other, denote H, Cl, F, CF3, Cite-alkyl, OH, Ci4o-alkoxy
O-(C37CyCloalkyl), -(CH2)o.2-aryl, a,p- or 1,y-O-(CH2)1.2-O-, -O-(CH2)o.2-aryl, heterocyclyl, a,13- or
P,y-benzo which are unsubstituted, mono- or disubstituted with F, Cl, CF3, OH, Ci.6-alkyl, Ci-o-alkoxy,
or -CON(R6R7 R6 denotes H or C1-C6-alkyl; R7 denotes H, Ci-C6-aikyl, -(CH2)o.2-aryl or
-OH 2-(C3a-C7)cycloalkyl, or R6 and R7 taken together denote or (-CH2)2-O-(CH 2 2 X denotes
0, S, SO or S02, and Y denotes -(CH2) 2 -CH2-C(CH3)2- or -C(CH 32 or pharmaceutically
acceptable salts thereof.
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11. A process of producing heterocyclic benzocycloalkene derivatives of general formula I

wherein Ri to R7, X and Y have the meaning according to claim 1, characterised in that a tertiary

alcohol of general formula II

wherein Ri to R7, X and Y have the same meaning as in formula I, is reacted with acids within a

temperature range from 0°C 100°C, wherein tertiary alcohols of general formula II are obtained

firstly by the reaction of a Mannich base of general formula III

wherein R2, R3, X and Y have the meaning according to general formula I, R8 is defined as is R4, and

R9 Is defined as is Rs, with the exception that any hydroxy function which is exists is present in

protected form as a benzyloxy or silanyloxy group, with an organometallic compound of formula IV

C,:

w

wherein Z represents MgCI, MgBr, Mgl or Li, and Rio has the same meaning as Ri, with the exception

that any hydroxy function which possibly exists is present in protected form as a benzyloxy or

silanyloxy group, which is reacted to form a compound of general formula Ila

14. A pharmaceutical composition including or consisting of an effective amount of at least

one compound according to any one of claims 1 to 10 or 13, together with a pharmaceutically

acceptable carrier, diluent or adjuvant therefor.

I:1pJ~~
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A method for the treatment or prophylaxis of pain in a mammal requiring said treatment

or prophylaxis, which method includes or consists of administering to said mammal an effective

amount of at least one compound according to any one of claims 1 to 10 or 13, or of a composition

according to claim 14,

16. A compound according to any one of claims 1 to 10 or 13 or a composition according to

claim 14 when used in the treatment or prophylaxis of pain.

17, The use of a compound according to any one of claims 1 to 10 or 13 for the manufacture

of a medicament for the treatment or prophylaxis of pain.

18, The use of a compound of general formula I according to claim 1 as an active ingredient

in a drug,

19, A use according to claim 11, characterised in that the drug is an analgesic,

I 
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The following statement is a full description of this invention, Including the
best method of performing it known to me/us:-
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Suibstitu ted hletelocyclic bcnzocycloalkenes

and the USC therecof as substances having an analgesic effect

This invention relates to substituted heterocyclic be nzoyc I oal ktics of general

formula I9 (L.
9W 4
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wherein

R'I denotes OH, C1 6 -alkoxy or -O-(C.-Cycloalkyl;

R2  denotes C16(-alkyl;

le denotes C1.(,-alkyl, -(CH2D1 2-aryl, -(CI12 1 2-hicterocyclyl, -CH 2-CH =C(R6
2

or -CH2-(C3 7)-cycloalkyl;

RI' and R identically to or differently from each other, denote H, Cl, F, CF3 CI.6

alkyl, OH, C1 6-alkoxy, O-(C 3-7)-CYCloalkyl, -(CH2 0 2-aryl, -O-(CH 2 02

aryl, a,f3- or P,Y-O-(Cl-l2 1 2 hecterocyclyl, a,I3- or f,y-benzo which are

unsubstituted, mono- or disubstituted with Cl, F, CF3 OH, C1 6 alkyl or

15 C1 6-al1koxy, or -CON(R R7

denotes H1 or Cr-C(-alkyl;

9*..7

R3 denotes C1-C6-alkyl, -(CH2 0 2-aryl or -CH 2-(C3-C7)-cycloalkyl, or

R3 and iCtaken together denote (-Cl-12 7 or (C220(l1)-

X denotes 0,S OorSO d

Y denotes -(Cl- 2 1 2 -Cl- 2-C(C- 3 or CC.2-

or pharmaceutically acceptable salts thereof. The invention also relates to a mnethod

1 for the production thereof, and to the use thereo[ as a drug.

Classical opioids such as morphine are very effective for the therapy of severe andI

very se~vere pain. Their use is limited, however, by the occurrence of their known

side effects, such as respiratory depression, vomniting, sedation and obstipation, and
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by the development of tolerance. Moreover, they are less effective for neuropathic

or incidental pain, such as that from which cancer patients suffer in particular.

Opioids develop their analgesic effect by binding to receptors which are situated on

membranes and which form part of the family of what are termed G protein-coupled

receptors. The biochemical and pharmacological characterisation of subtypes of

these receptors has now given rise to the hope that subtype-specific opioids may

exhibit a different profile of effects and side effects to that of morphine, for

example. Whereas morphine binds selectively to what are termed l-receptors,

endogenous enkephalins have been characterised as 6 selective peptides. In the

meantime, further pharmacological investigations have indicated that it is probable

that there is a plurality of subtypes of these opioid receptors which exist It2 i, j

12z, K3 61 and 62).

I 15 Knowledge of the physiological significance of 5-receptor-selective substances has

I essentially been broadened by the discovery of the non-peptidic antagonist

t* naltrindol. Thus it has been determined in the meantime that 5-agonists possess an

autonomous antinociceptive potential. In addition to a multiplicity of experiments on

F animals, an investigation has also been performed using the peptidic agonist D-

alanine -D-lcucine -enkephalin (DADL) on cancer patients on whom morphine no

longer had an analgesic effect. When administered intrathecally, DADL exhibited a

long-lasting analgesic effect.

S* 

SThere is a significant difference between 5- and I-agonists as regards their

i 25 interaction with the "endogenous opioid antagonist" cholecystokinin (CCK).

Apart from this different effect profile, the side-effect profile of 5-agonists can also

differ from that of agonists, e.g. by a lower extent of respiratory depression.

These compounds are of potential use therapeutically as analgesics or, in a quite

general manner, are of potential use for all pathological conditions which are

usually treated with 5-opiate receptors.
1N
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Thc underlying objcect of the prcsent invention is therefore to identify substances

having, an analgesic effect, the biological efficacy of which is brought about,

predominantly or in part, via. 5-opiatc receptors.

These requirements have been fulfilled by the sulbstituted heterocyclic

benzoc ,yelalkene compounds of the present invention.

The present invention relates to substituted heterocyclic benzocycloalkenes of

general formula I

I
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R' denotes OH, C16-alkoxy or -O-(C3 7)-CYCloalkyl;

20 R2 denotes CI-6-alkyl;

R3~ denotes C1 6-alkyl, -(Cl- 2 1 2 -(CH2 12-lctcrocyclyl, -C142-CH =C(R 6 2

or -CH2-(C3-7)-cycloalkyl;

25 R4 and R: identically to or differently from each other, denote H, Cl, F, CF3 CI4

alkyl, OH, C 6-alkoxy, O-(C 3,-7-cycloalkyl, -(CH2)0-2 -aryl, -O-(CH2 0 2

A
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aryl, ca,I- or f,y-O-(CH 2 12 hcterocyclyl, cL,1- or ,y-benzo which arc

unsubstituted, mono- or disubstitutcd with CI, F, CF3 01-I, C1 6-alkyl or

Cl. 6,-alkoxy, 0o. -CON(R R7

R6  denotcs H or C1-C6-alkyl,

R7 denotes H, C1-C6-alkyl, -(CH 2)0u2-aryl or -CH2 -(C 3 -C7)-CYCloalkyl, or

R6 and R7 taken together denote K-C1 2 7 or 

X denlotes 0, S, SO or SO 2 and

Y denotes -(ClH 2 1 2 -CH-2-C(CH-3 2 or -C(CI-10 2

or phiarm aceuti call y acceptable salts thereof.

V.

TIhe' p~referred~ compounds ol'general formula I arechs nwihX eoe ,So

SO, Y denotes -(CI-1 2 1 2 and R to R7 have the meaning according to the definition

go, 11of general formula 1, or

X denotes 0, Y denotes -(CH 2 1 2 and R1 to R7 have the meaning according to the

definition of general formula 1. or

A R4 and P7identically to or independently or each other,

denote 0 2-aryl, -Cl) 2-aryl or hecterocyclyl and R to R R R X and

Y have the meaning as defined above, or

4 R' denotes C16-alkoxy or O-(C 3 .,)-CYCloalkyl, P4 and Ridentically to or differently

from each other, denote 0 aryl or hecterocyclyl, and R W, P.6 R, X and Y

A> 30 have the meaning as defined above, or A
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Ri denotes OH or Ci 6-alkoxy and R to R7 X and Y have the meaning as defined in

detail above, or

Y denotes -(CH2-)1 2 R2 denotes C.6-alkyl, and X, R1 and R3 to R7 have the

meaning according to the definition of general formula I, or

1 2

Y denotes -(CH2)1- 2 R denotes OH or C1 6-alkoxy, R2 and R3 denote Ci-6-alkyl,

and X and R4 to R7 have the meaning according to the definition of general formula

I, or

Y denotes -(CH2)1. 2 R1 denotes OH, R2 and R denote C1.6-alkyl, X denotes O and

R4 to R7 have the meaning according to the definition of general formula 1.

In the present invention, the expression "CI.--alkyl" means straight chain or

branched hydrocarbon radicals comprising 1-6 carbon atoms. Examples thereof

.t include methyl, ethyl, propyl, isopropyl, n-butyl sec-butyl tert-butyl n-pentyl,

Hneopentyl and n-hexyl.

In the context of the present invention, the expression "C.,-alkoxy" means straight

chain or branched hydrocarbon radicals comprising 1-6 carbon atoms as defined

above which are bonded via an oxygen atom.

In the context of the present invention, the "aryl" means phcnyl groups which arc

i unsubstituted or which are singly- or multiply-substituted with OH, F, Cl, CF3,

25 C 16 alkyl, C'. 6-alkoxy, C3 7-cycloalkyl, Cz--alkylene, hetlrocyclyl or phenyl

groups. The expression may also optionally mean naphthyl.

In the context of the present invention, the expression "heterocyclyl" is to be

understood to mean radicals derived from 5- or 6-mcmbered, saturated or

30 unsaturated heterocyclic compounds, which are optionally provided with an aryl

system which is condensed thereon, and which contain 1 or 2 hetero atoms from the

group comprising nitrogen, oxygen and/or sulphur.

4 



Examples of compounds from which saturated hictcrocyclyl radicals are derived

include 1 ,4-dioxanc, tctrahydroturan, 1 ,2-oxathiiolane, pyrrolidinc and piperazine.

In thle context of the pres~rnt invention, examples of' tile group comp)rising

unsaturated hctecrocyclyl radicals c comprise tilos; derivcd from thiophien, pyrrolc,

pyridine, pyrimidinc, 1 ,3-thiazole, oxazole, isoxazoic, irnidaz7ole, lpyrazfoke, Y-I pyrane, y-thiapyrane, pyradizine, pyrazinc, 1,4-thiazine, quinoline, isoquinoline and

quinazoline.

In the context of the present invention, thle expression "silanyl compound" is to be

understood to mean those fromn which trialkyl, triarylsilyl or diarylalkylsilyl radicals

are derived which are used as a protective group for the hydroxy function.

E~xamples include triethylsilyl, tripropylsily I, dirniethyl-phienylsilyl, di-tert-butyl-

phienylsilyl, triisopropylsilyl, dimethylisopropylsilyl, diethylisopropylsilyl,

adimethyliexyl-silyl, tert-butyldimethiylsilyl, tert-butyldiphenylsilyl, tribenzylsilyl,

tri-p-xylylsilyl, triphienylsilyl, diphienyl-rnethylsilyl or propyl-diphenylsilyl

radicals.

The present invention also relates to a method of producing substituted heterocyclic

benzocycloalkenes of general formula which is chiaracterised by the reaction of a

oil tertiary alcohol of general fornul 11,

HO

252 R 4



wheicin R1 to It', X and Y have the same meaning ais in formula 1, with seil

concentrated or concentrated organic or inorganic acids, most preferably formic

acid or hydrochloric acid, at temperatures between O'C and 100'C, preferably

50"C, whercin the tertiary alcohols of gencral formula 11 are obtained by the

reaction of Mannichi bases or general formula Ill

R 8 N

~R 3

*wherein R2 l(e, X and Y l-ive the same meaning as in formula 1, R8 is defined as is

R ,and le is def'incd as is F0, with the cxception that any hydroxy function which is

exists is present in protected formn as a benz.yloxy or silanyloxy group, with an4

org~atinctallic comnpound of formula IV

Z 4

whercin Z represents MgCl, MgBr, MgI or Li, and Riu has the meaning accordingK

to W, with the exception that any hydroxy function which is exists is present in

protected form as a lber..,,yloxy or silanyloxy group, e.g. as tert-lbutyl-

diphienylsilyloxy, which are reacted to form a compound of formula- Ila
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and thle latter are then converted into compoumnds of' formula 11.
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The reaction of compounds III and IV is conducted in an aliphatic ether, for

examnplc diethyl ether and/or tetrathydrof'uran, at temperatures between -70"C and

60'C. Compounds of' formula IV, in which Z reprcscnts at lithium atomi, can he

obtained from compounds of' formula IV, in which Z denotes B3r or 1, by halogen-

lithium exchange by JflCW15 of at solution of n-butyllithlium in ni-hcxane, for

example.

There is a plurality of methods which are available for the reaction of at compound

of formula Ila to form a compound of !ormnula 11, depending onl Re, R9 or R"'

If R~ 9 and/or rep~resent a benzyloxy group, thle reaction is advantageously

effected by reductive debenzylation with catalytically activated hydrogen, wherein

platinum (ir palladium, absorbled on a support material such as activated carbon, is

employed as the catalyst. The reaction is conducted in a solvent such ats acetic acid

Or at C1.4-alkyl alcohiol at pressures of I to 100 bar and temperatures of* +20'C to

100'C, wherein compound Ila is preferably used in the form of one of its salts.

If W9 and/or R1() represent ai silanyloxy group, separation of thle protective group is

effected by reacting tile corresponding compound of formula 11a with tctra-n-

butylarrinonium fluoride at -20'C in an inert solvgnt such as tetrahydrtofu rail,

dioxane or diethyl ether, or by treating it with a methianolic sol):u',tjn of hydrogen

chloride.

I'

A



If le, Re and/or It in the compound of formula INi represent a nmethoxy radical, the

compound or formula, I1, in which R' represents a hydroxy group, can be produced

by reaction with diisobutylalumniniumn hydride in an aromatic hydrocarbon such as

tolucne at a temperature between 6i) 0 Cand 130'C The analogous com~pound or

formula I can also be obtained directly by heating lha, under reflux, either with a

solution of hydrogen bromide in glacial acetic acid or with conccntratcd

hydrobromiic acid.

Compounds of formula I in which R1 and/or R4 or R5 represent a methoxy group canl

also be ohtain!d as described above by reaction with diisobutylalumniniumi hydride
I 2' V

compounds of' formula I in which R and/or R~ or W similarly contain 01.1. This is

also possible by reaction with methaelC11phonic acid/mieth ioni ne at temperatures

between 20'C and 

0,0 Compounds of formula 1, in which X denotesanSorO 2 gupcnberdtel

.from compounds of' formula 1, in which X( represents anl S atomn, by oxidation with

*000 hydrogen peroxideC (30 by weight in water) and inl acetic acid as a solvent aIt

0 00 temperatures between 20*C and 
0 0

The compounds or formula I can be converted into their salts inl the known manner

with physiologically compatible acids such as hydrochloric acid, hydrobromic acid,

S sulphuric acid, methianesulphonlic acid, formic acid, acetic acid, oxalic acid,

44 succinic acid, tartaric acid, iiiandclic acid, fumlaric acid, lactic acid, citric acid,

glutamic acid and/or aspartic acid. Salt frmnation is prelierably conducted in a

solvent such as diethyl ether, dilsopr-opyl ether, an alkyl ester of acetic acid,

acetone andi/or 2-butanone. Triniethylchlorosilane in aqueous solution is particularly

suitble t4 he podutionof hdrohlordes
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Examples

The following examplcs serve to provide a more detailed explanation of the present

invention,

Silica gel 60 (0.040 0,063 mmn) supplied by E. Merck, Darmlstadt, was used as thle

stationary phase for column chroi 'itography.

r[hin-layer chromatography investigations were performed using ready-made plates

ot'silica gel 60 V 254 supplied by E. Merck, Darmstadt.

Trhe mixture ratios of' the mobile phases for all thie chromatographic investigations

are always given in volumce/volume.

The expression Tris-H-CI means tris-(hlydroxymiethiyl)-amiiinoinethiane hydrochloride,

=weight/volumne

si

20 Example I

3-(4-dimnethiylam iinom-ethiyl-2,3-dIi hydro-henlzo[bjthieplin-5-yl)-phienol hydrochloride

1st step

dirnethy lamninomreIllyl-3.4-d iyd ro-21-L-he rzo[hj th iepi n-5- one hydrochloride

A solution of 32. 1 g 3,4-diliydro-211-1benzolblthiepfin-5-one in 320 mrl acetonitrile

IL was treated with 16,9 g N,N-dimethlyhnethyleneir nonium chloride and with three

drops of acetyl chloride, and the mixture was stirred for 72 hours at 20'C, The.

batch was then diluted with 100 mll diethyl ether, and the crystalline product was

isolated, washed with diethiyl ether and dried under vacuum at 40'C 44.1 g (90.0
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theoretical) of the title compound werec thus obtained in the form of white

crystals.

Melting point: 183 -185 0 C

2nd step:

(4RS, 5RS)-5-[3-tert-butyl-dipny-silyloxy)- yl-4-dietyl intyl-2,

3,4,5-tetrahlydro-benzol1)thicpin-5-ol

A solution of 32.9 g (3-bromophlcnoxy)-tert-butyl-diphenyl-silane in 250 ml of dry

tetrahydrofuran was treated drop-wise, at -400 C with stirring and whilst passing dry

nitrogen over the batch, with 50 ml ol' a 1.6 molar solution of n-butyllithium in n-

hexanc, After the addition was complete, the batch was stirred for a further 

minutes at -40 0C to -30 0 C, and a solution of 15.1 g of the free base of thile product

from step 1 in 40 ml of dry tetrahydrofuran was then added drop-wise thereto. The

batch was stirred for a further 4 hours at this temperature, and was then

decomposed by the addition of 50 ml of a saturated ammonium chloride solution.
*@e

o* 6, The organic phase was separated, and the aqueous phase was extracted twice with

ethyl acetate. The combined organic phases were washed with a saturated sodium

chloride solution and dried over sodium sulphate. After filtration and evaporation

of the solvent under vacuum, 11.4 g (31.3 theoretical) of thile title compound

remained in the form of a colourless viscous oil,

se 3rd step:

(4RS, 5RS)-4-dimethylam inomethyl-5-(3-hydroxy-phenyl)-2,3,4,5-tetrahydro-

A solution of 11.4 g of the product from step 2 in 200) ml dry tetrahydrofuran was

treated drop-wise at 5 with stirring, with 22 ml of a 1 M solution of tetra-n-

0 butylanmonium fluoride in tetrahydrofuran. After the addition was complete, the

batch was stirred for 3 hours at 20 0 C, was treated with 50 ml of a saturated solution

of ammonium chloride, and was extracted three times with 50 ml ethyl acetate each
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time. The extracts wcre washed with saturated Sodiumn chloride solution, dried over

sodiumn sulphate and concentrated by evaporation uinder vacuum. The residue wats

purified by column chromatography using ethyl acetate/me tha nol as the

clutant, 6 g (90.8 th oretical) of the title compound were thus obtained in the

form or whitc crystals, which melted at 188 190'C.

4th step:

3-(4-dimicthlylamiinomenthyl-(2, 3-dihiydro-benzol b]thiiepini-5-yl)-phienoI hydrochloride

A solution or 4.95 g of the compound Iroin step 3 in 50 mlI tetrahydrofuran was

treated with 150 ml 6N hydrochloric acid and the mixture was stirred for 48 hours

at 20'C and then for 24 hours at 60'C. The batch was made alkaline with aqueous

sodiumn hydroxide solution and wats extracted three times with 100 nil ethyl acetate

each time. The extracts were washed with saturatcd sodiumn chloride solution, dried

over sodium sulphate and concentrated by evaporation under vacuum. There

,**~**remained 4.44 g (95.0 0/ theoretical) or thle free base of the title compound ats a
4

white solid (melting point-, 217 219'C), which was converted into the

hydrochloride with trimethiylehllorosilanie/watecr in a solvent mixture comp~rising 2-4

butanone and tetrahydrofuran 

Melting point: 25 1 2530 C

0 *4Example 2

The following substances were obtained similarly, using thle procedure described in

ofa Example 1 but using corresponding cyclic ketones instead of 3,4-dihydro-2H-

4 6 a 4:benzo~b]thicpin-5-onc in step) t:

2a: 3-(8-chiloro-3-dimeithiylaminotnethiyl-21H-clromnen-4-y)-phieno hydrochloride

2b: 3-(3-dIimethiylam-inornethiyl-2H-benzo[bjchromen-4-yl-phieno hydrochloride
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i
I,

Mclting point: 232 235'C

2c: 3-(2-dimthylnminomethyl-3-4-thiaphenanthren-I-yl)-phcnol hydrochloride

Melting point: 246 248.5'C

2d: 3-(7-dimethylarninoinetyl-2,3-dilhydro-6H-1,4,5,-trioxa-phenanthren-8-yl)-

phenol hydrochloride

Melting point: 229 -231'C

2e: 3-(4-dimetliylarniiornethyl-2,3-dihyd ro-hcnzo[bloxcpin-5-yl)-pheno

hydrochloride

Melting point: 235 237'C

2f: 3-(3-dimnethylarinomcthyl-6-iethoxy-2,2-dimcthy l-2-chronen-4-yl)-

phenol hydrochloride

Melting point: 217 219'C

2g: 3-(4-dimethylaminomethyl-8-methoxy-2,3-dihydrobenzo(bloxepin-5-yI)-

phenol hydrochloride

Melting point: 206 208'C

2h: 3- (4-dimethy larninomethy I-8--ncthoxy-2,3-di hy drobenzo[b I th iepin- 

phenol hydrochloride

Melting point: 232 235'C
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2i: 3-(4-dimethylarninomethyl-8-tluoro-2,3-dihiydrobenzo[bithicpin-5-yl)-phenctoI

hydrochloride

Melting point: decomnposition above 130'C

2j: 3-(4-diirncthylaiminornctliyl-8-ll'uoro-2,3-dihydrohecnzo[bloxepini-5-yl)-phlenoI

hydrochloride

Melting point: 245 247'C

2k: 3-(7-tert-butyl-4-dimcthiylariininiorncthyl-2,3-dihiydrobcnzo[b~loxcpin-5-yl)-

phenol hydrochloride

Melting point: 264 266'C

21: 3-(7 ,8-dichiloro-4-dirnthlylarninoinethyl-2,3-d ihydro-benizo thioxepi 

phenol hydrochloride

Melting point: 219 220*C

2m: 3-(4-dirnethylar-ninornethiyl-9-;-nethioxy-2, 

phenol hydrochloride

Melting point: 194 196 'C

2n: 3-(8-benizyloxy-4-dimcithiylaniiinoinethyl-2, 3-diihydro-benzo~bloxei 

phenol hydrochloride

Melting point: 234 236 'C
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Example 3

3-(4-dimclhylaminomcthyl--oxo-2,3-dihydro- 1H-11 X4

hydrochloride (raccmate and enantiomers)

A mixture of 1.74 g of the product from Example 1, 17 ml glacial acetic acid and

1.6 ml of an aqucous solution of hydrogen peroxide (30 %O by weight H2 02 was

stirred for 2 hours at 200 C. Thlcreafterlcr the batch was diluted with 50 ml water and

was made alkaline with aqueous sodium hydroxide to a p-I of 9, The batch was

extracted three times with 30 ml ethyl acetate each time. The combined extracts

were washed with saturated sodium chloride solution, dried over sodium sulphate

and concentrated by evaporation under vacuum. The residue was converted into the

hydrochloride as described in Example 1, step 4. 1.68 g (92.4 theoretical) of the

racemic title compound was thus obtained in the form of white crystals, which

melted at 208 210'C. The enantiomcrs were obtained in pure form by HPLC on

a stationary phase, using n-hexane/isopropanol/dicthylamine (950/50/1).
016

S Example 4

3-(4-dimethylaminomethyl-l,l-dioxo-2,3-dihydro-1H-lx 6

phenol hydrochloride

0.91 g of the product from Example 3 in 4.5 ml glacial acetic acid were stirred for

24 hours at 45 0C with 0.5 ml of an aqueous solution of hydrogen peroxide (30 

by weight HO22). After work-up as described in Example 2, purification of the

crude product by column chromatography using ethyl acetate/methanol as tihe

S elutant, and conversion of the purified substance into the hydrochloride, 0.67 g

S (70.3 theoretical) of the title compound were obtained in the form of white

S30 crystals which melted at 263 -266 C. i

I I l

r p y

I *nl r c lrd
I 
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Example 

3-(3-dimethylaminomethyl-2H-thiochromen-4-yl)-pheno hydrochloride

1st step:

(3RS, 4RS)-3-dimethylaminomcthyl-4-(3-methoxy-phenyl)-thiochroman-4-ol

The corresponding Grignard reagent was prcparecd from 0.73 g magnesium turnings

and 5.61 g 1-bromo-3-methoxy-bcnzene in 20 ml of dry tetrahydrofuran, with

gentle boiling. A solution of 4.43 g (RS)-3-dimethylaminomethyl-thiochroman-4-

one in 10 ml dry tetrahydrofuran was added drop-wise thereto at +5 to 100C. The

batch was subsequently stirred for 6 iours at 200 C and was then decomposed with

ml of a saturated ammonium chloride solution. The batch was extracted three

times with diethyl ether, and the combined extracts were washed with a saturated

sodium chloride solution and dried over sodium sulphate. Thile crude product which

remained after evaporating off the volatile constituents was purified by column

chromatography using ethyl acetate as the clutant, whereupon 3.68 g (55.8 

theoretical) of the title compound was obtained.

*sel 2nd step:

0*c 3- (3-dimmehylaminoethyl-2H-thiochromen-4-yl)-phenol hydrochloride
he r

he 'A

3.3 g of the product from step I were stirred for 8 hours at 100 'C to 110 oC with

90 ml of a solution of hydrogen bromide in glacial acetic acid (33 HBr). The
S* 

batch was then concentrated by evaporation under vacuum and the residue was taken
**r

p up in 100 mi water. It was made alkaline with sodium carbonate and extracted three

I Oistimes with 30 mi dichloromethane each time. The extracts were dried over sodium

sulphate and concentrated by evaporation, and the residue was purified by column
chromatography usi, tyl acetate as the elutant. The base of the title compound

which was thus obtained was converted into the hydrochloride with

trinethylchlorosilane/water in 2-butanone.

O



Yield: 1.40 g (41.7 theoretical)

Melting point: 203 208 OC

Example 6

[4-(3-methoxy-phenyl)-2H-chromen-3-ylmethyl]-dimethylanine

1st step:

(3RS, 4RS)-3-dimcthylamniinomethyl-4-3-mcthoxy-phcnyl)-chronan-4-ol

3.91 g (62.4 theoretical) of thile title compound was obtained by the procedure as

in Example 5, step 1, comprising the reaction of 4.11 g (RS)-3-

dimecthylaminomethyl-chroman-4-one with thile Grignard reagent formed from 0.73 g

magnesium turnings and 5.61 g i-bromo-3-mnethoxybenzene, and analogous

puri fication.

2nd step:

[4-(3-mcthoxy-phenyl)-2H-chromen-3-ylmethylJ-dimcthylaine

A solution of 3.9 g of the product from step 1 in 20 ml ethanol was reacted as

described in Example 1, step 4, with 14.5 ml 6N hydrochloric acid for 2 hours at

0 C. After an analogous work-up stage and purification by column

chromatography using ethyl acetate as the clutant, 2.1 g (57.1 theoretical) of the

title compound were obtained as an almost colourless oil which solidified at 40C

(melting point: 68 710 C).

Example 7

3- (3-dimethylaminomethyl-2H-chromen-4-yl)-phnl hydrochloride

j

6 f04
S B

H B.,

66@
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A solution of 0.59 g of the product from Example 6 in 10 ml rnethanesuiphonie acid

was treated under an N2 atm-osphec with 0.59 g mcithionine, whereupon a brown

solution was formed. This was stirred for one hour at 20'C and was theni shakcn onl

to iccd water. 50 ml ethyl acctate were added thereto, and thc mixture was made

alkaline with aqueous sodiumf carbonate Solution. The organic phase was separated,

and the aqueous phase wats extractcd twice with 20 ril ethyl acctatc each time. The

organic phases were washed with saturated sodium chloride solution, dricd over

sodium sulphate and frecd from thle volatile constituents undcr vacuum. The residue

was purified by column chromatography using ethyl acetate/mnethanol The

product which was thus obtained wats converted into thle hydrochloride as describ~ed

in Example 1, step 4.

'N

Yield: 0.26 g (48.1 theoretical)

Melting point: 213 215'C

Example 8
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3-dimethiylaiiimintyl-4-(3-lydroxy-henciyl)-2,2-i-nethyl-2-lcrom-ci-6-oI

hydrochloride

1st step):

(3RS,4RS)-6-benzyloxy-3-dimethiylam iiiinmtlhyl-4-(3-Ilydroxy-phlenyl)-2,2-

dirnethyl-chroman-4-ol hydrochloride

Thle free base of the title compound, which was subsequently converted into thle

hydrochloride as described in Example 1, step 4, was obtained by employing thle

reaction sequence described in Example steps 1-3, and the reagents used there,

except that 6-benz~yloxy-2,2-dimelthiylch mm nan-4-one was used instead ort 3,4-

dihydiro-21--benzolblii ~n-S-one.

30

Melting point., 142 143 0C

H
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2nd stcp:

(3RS, 4RS)-3-d imethy lam i nomethyl-4-(3-hyd roxy-phenilyl)-2,2-d imeithylI-ch roll-

4,6-diol hydrochloride

1.08 g or the product from step 1, dissolved in 15 ml or anhydrous methanol, were

catalytically hydrogenated over 0.11ig palladium oil activated carbon (10 Pd).

Aftcr filtering off the catalyst and evaporating thle solvent under vacuum, 0,83 g ot

thle title compound remained, which was sufficient for further reaction.

3rd step:

3-dim-cthiylamninoimethiyl-4-(3-hydroxy-phcinyl)-2,2-dIi-mcithiyl-2lH-chrioincin-6-o

hydrochloride

0I *O
0 0

0

00
a

*0*

*04*
a

0.00

*0
0

Soc

0. It
0 V

*0 

0.83 g of the product from step 2 were treated with 20 ml 6N hydrochloric acid and

tile resulting solution was stirred for 2 hours at 20'C. Tile b~atch was then made

alkaline with dilute aqueous sodium hydroxide (pI-I 8 9) and was extracted three

timnes w th 20 ml dichioromethane each timei. Thle combined extracts were dried

over sodium sulphate and were concentrated by evaporation under vacuum. The

residue was purified by columin chromatography using ethyl acetate/methanol (5/1)

20 as the elutant. After converting thle product into tile hydrochloride with

chlorotrimethylsilane/wlater in 2-butanone, 0.57 g (72.2 17 theoretical) of tile title

compound was obtained in the formi of white crystals which melited at 195 198*C.

Example 9

lhe following substances were obtained simnilarly, by employing the procedure

described in Example 3 and using the products fromn Examples 211 and 21 instead of

the p~roduct from Example L:

9a: 3-(4-dimethylaminiomethyl-8-methoxy- i-oxo-2,3-dihydro-1 H- 1-2-4-

hydrochloride

to,
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Melting point: from 222'C with decomposition

9b.: 3-(4-dimethlylainomethyl-8-tiuoro-1-oxo-2,3-dlihydro- 1 I-U14-

hydrochloride

Melting point-, from 198'C with decomposition I

Example 

The following substance was obtained similarly, lby eml)oying [lhe p~rocedure

describcd in Example 4 and using the p~roduct from lixamnple 9a instead of the

product from Example 3:

3-(4-dir-nethylamt~inlomlcthyl-8-inetlioxy-1, I -dioxo-2,3-dlillydro- Il--i 6-

bcnzo[bjthiiepin-5-y')-plhenol hydrochloride

Melting point:. 253 256'C

4~
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Example 11

The following substances were obtained similarly, by employing the procedure

described in Example 7 and using the products from Examples 2g or 2hi instead of

the product fromn Example 6:

1 Ia: 4-dimetliylaminothtlyl-5-(3-hiyd roxy-phienyl)-2,3-dihydro-hecnzo[bloxepin-

8-ol. hydrochloride
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S11Ib: 4-dimiethlylai-n inomeithyl-5-(3-lhydroxy-hlcyl)-2,3-diydro-~tlzo~lb Ithicpin-

8-ol hydrochloride

Meilting point: from 117 'C with decomposition

Example 12

4-dimcthy lain nomethyl-5-(3-hydroxy-peny)-2,3-di hydro-belzo l)Joxepi n-7-

c arboxylic acid-dicthylamide hydrochloride

1st step: 7-bromo-3 1-ildo21bnoboKli--ie as the ethlylene acetal

A ad ixturc of 24. 1 g 7-br-oimo-3 ,4-dlilhydro-2-b-1enzo[b ioxcpi n-5-onec, 8,5 till

ethylene glycol and 0.35 g p-tolucncsulphonic acid inonohydrate was heated under

rcflux for 24 hours in an apparatus fitted with a water separator trap, After thc

water of reaction had been separated, 4 g powdered potassium carbonate was added

to the reaction mixture and the batch was stirred for one hour at 20'C. Thereafter,

thle salt was filtered otf and the filtrate was concentrated by evaporation under

vacuum. 27 g of the title compound remained as a brown oil.

S 

2nd step, 5-oxo-2,3 ,4,5-tetrahtiydro,-bcnizojb~loxepin-7-carboxylic acid, as thle

ethylene ace tal

A solution ot 27 g ot thle product from step I in 280 nil of anhydrous

tetrahydrofuran was treated drop-wise with 62 iml of a 1.6 molar solution of n-

a butyllithiurn in n-hexane at -50 w'hilst stirring and passing nitrogen over the

batch. After the addition was complete, Ole batch was stirred for a further 

inu~tes, and then carbon dioxide was passed into the solution at -40 to -50'C until

saturation was achieved. The batch was allowed to warm up to 20'C over 3 hours,

was decomnposed by the addition of 50 ml of a saturated ammonium chloride

solution, the organic. phase was separated, and the aquco is phase was extracted 

twice with 50 ml ethyl acetate eaci-Ptimne. The combined organic phases were



I i

23

washed with a saturated sodium chloride solution and dried over sodium sulphate.

The residue which was obtained by evaporation under vacuum was purified by

column chromatography using ethyl acetate as the clutant. 16.4 g (69.1 

theoretical) of the title compound was thus obtained in the form of an oil.

3rd step: 5-oxo-2,3,4,5-tetrahydro-benzol[boxcpin-7-carboxylic acid-dicthyl-

amide, as the ethylene aectal

A solution of 16.1 g of the product from step 2 in 40 ml cyclohexane and 25 ml 

thionyl chloride was stirred for 2 hours at 20 0 C under an N2 atmosplhere, The

volatile constituents were then carefully evaporated under vacuum. The crude

carboxylic acid chloride which remained behind was dissolved in 70 ml

tetrahydrofuran and the solution was added drop-wise, whilst stirring and cooling in

iced water, to a solution 8.7 ml diethylamine in 150 ml tetrahydrofuran.

Thereafter, the batch was stirred for a further 2 hours at 200 C. The solids were

filtered off under suction and were thoroughly washed with tctrahydrofuran, and the

filtrate was concentrated by evaporation under vacuum, The residue was purified by

column chromatography using ethyl acetate/n-hexane as the elutant,

whereupon 8.9 g (45.5 theoretical) of the title compound was obtained as an oil.

r. 
'V.

4th step: 5-oxo-2,3,4,5-tctrahydro-benzo[b]oxcpine-7-carboxylic acid-diethyl-

,f amide

A mixture of 8.7 g of the product from step 3, 15 mi telrahydrofuran and 30 ml IN

hydrochloric acid was stirred for 20 hours at 20°C. The batch was then extracted

three times with ethyl acetate. The extracts were washed with a saturated sodium

chloride solution, were dried over sodium sulphate and were concentrated by

evaporation under vacuum. 7.37 g (98.9 theoretical) of the title compound
sia.

o remained behind a slightly yellow, viscous oil

step: (RS)-4-dimethylaminomethyl-5-oxo-2;3,4,5-tetrahydro-benzo[bj 

oxcpine-7-carboxylic acid-diethylamide hydrochloride

Bob---
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7.2 g of tile product from step 4 were reacted as described in Example 1, step 1,

with 2.7 g N,N-diimcthlylrncthiylcncinmmioniurn chloride, 8.8 g (90.1 theoretical)

of the title compound were thus obtained in thc form of white crystals, wvhich

mel~ted at 178 180"C,

6th step: (4RS ,5 RS)-5-[3 -(tert-buityl-d imeithyl)-silanyloxy)-pheinyl]-4-dimcithlyl-

amiinomethiyl-5-hy(Iroxy-2, 3,4, 5-tetraliydro-ben7,o[bloxclpine-7-

carboxylic acid-diethylainide

g (3 -1)roinophenoxy)- tert-butyl1-d ipilenyl1-si lane, 20.2 ml or a 1,6 mlolar

solution of n-butyllithiumn in n-hexane and 7.8 g or thle product frorn step 5, as thle

free base, were reacted by the procedure described in Example 1, step 2, AfterIwork-up and purification by column chlromatography using ethyl acetate/mecthaniol
15 (511), 8.29 g (64.3 theoretical) of the title compound were obtained as a slightly

Vellow oil.V

7thi step: (4RS ,5 RS)-4-diimcthlylam iiiinomeithyl-5-hiyd roxy-5-(3-hiyd roxy-phienyl)-

2,3,4, 5-tetrahlydr-o-t~enlzojb loxepine- 7-carb~oxylic acid-d icthylam ide

8.

82g of the product from step 6 and 50 ml 6N hydrochloric acid were stirred for 48

hours at 20'C. After making thle batch alkaline with aqueous sodiumn hydroxide, it

4 ego was extracted three timres with 30 nimhl acetate each timne. The extracts were

washed with saturated sodium chloride, dried over sodiumn sulphate and

concentrated by evaporation under vacuum. Purification of the residue by column

chromatography using ethyl acetate/methanol as the elutant gave 5.32 g, (82.8

to (l theoretical) of thle title compound.

of o,

8th Step: 4-dimethylaminomethiyl-5-(3-hiydroxy-plhenyl)-2,3-dihiydro-

30 benzo[bloxepine-7-carhoxylic acid-diethylamide hydrochloride



5,6 g of tile product from step 7, in the form of the hydrochloride, wcre heated with

mil formic, acid at a bath temperature of' 110'C with stirring for 2 hours. Aftcr

cooling, the batch was maide alkaline with aqueous sodiumn hydroxide and potassium

carbonatc (pHI- 9) and was extracted thice timcs with dichloromcthane. The extracts

wcrc washed with saturated sodiumi chloride solution, dried over sodium sulphate

and concentrated by evaporation under vacuum. The hydrochloride was prepared

fromn the residue by treating it with trimicthiylchilorosilanc/water in 2-butanone. 4,91

g (91.3 %l theoretical) of tilc title compound were thus obtaincd in thie forml of white

crystals, which melited from 234'C with decomposition.

Excample 13

3- {4-[(menthiyl-phicnethiyl-ainino)-nmetlyl j-2,3-dihiydro-bcnzlo[bjoxepin-5-yl}-phIeniol

hydrochloride

1st step: (RS)-4-[(thlyl-pheincthiyl-aino)-mectlyl 1-3 ,4-dihiydro-21--

14,

A mixture of 24.4 g 3,4-dIihydro-2H-benzollb]oxcini-5-onc, 17.2 g N-mnethiyl-2-

20 phcenylethylainn hydrochloride and 3.0 g paraforrnaldchydc. in 200 nil glacial

acetic acid was heated at 100'C for 3 hours. Thercafter, the solvent was evaporated

under vacuum and thle residue was taken up in 200 ml water. 'The product was

extracted three times with 100 mli diethyl ether each time., The aqueous phase was

mnade alkaline with potassium carb~onate and was extracted three timles with 100 in]

dichloromethane each timne. After washing the extracts with saturated sodium

chloride solution, drying them over sodium sulphate and concentrating themn by

evaporation uinder vacuum, 23.9 g (77.2 %l theoretical) of' the title compound

remained behind as a yellowish oil.

30 Final step: 3- {4-[(menthyl-phenethyl-anino)-methyl J-2,3-dihyd ro-benzo[b]oxepin-
5-yll-plienot hydrochlorideK
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Thc product from step I was reactcd further by tile procedure as described in

Example 1, steps 2 4. The title compound was thus obtained iii the form of white

crystals, which melted from 135'C with decomposition,

Example 14

3-f{4-[(cylopropyl-mthtlyl-aimino)-mnethy lj-2, 3-di hydro-benzo[1 Ioxelpif-5-yl I -phenol

hyd rochlo ride

Using N-(cycloprop~ylthiyl)-miethiylamine hydrochloride as in Example 13, step 1,

aInd with further reaction of' thle product thus obtained by the procedure as described

in Example 1, steps 2 4, the title compound was obtained analogously in thle form

of white crystals which melted at 216 218'C.

8-Opiate Receptor Binding Investigations

Investigations for determining the affinity of compounds of formula I according to

the invention for the a-opiate receptor, which is a crucial prerequisite for analgesic

20 p~roperties, were performed on mneninge homnogenates (rat b~rain hiomogenates,

without the cerebellum, pons and medulla oblongata, from mnale Wistar rats).

Selected compounds ot formula I were used lor the detection ot 5-op1itc receptor

properties,

For this purpose, freshly prepairedl rat brain was hiomogenised in 50 mm-oles/l Tris-

HCI (pH- 7.4) whilst cooling in ice, and was centrifuged for 10 minutes at 5000 g.

**After decanting and discarding the supernatant liquor, and renewed take-up and

homogenisation of the memnbrane sediment in 50 inmioles/I Tris-FICI (p1-i the

homogenate was subsequently centrifuged for 20 mninutes at 20,000 g and V0 C. This

30 washing step was repeated once more. Thereafter, the supernatant liquor was
6S9 st -SOae sedimen waAongnsdi od5 ioe/ r~decanted (Und the memiaesumn a ongnsc ncl Umoe/ rs
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HCI, 2(0 glyecrol 0.01 bacitracin (p1-I 7.4) and was f'ozen in)

aliquots until testing was performed,

For the receptor binding tests, the aliquots were thawed out and diluted 1:10 with

the binding test buffer,

Thc buffer used in thc binding tcstcoinpriscd 50 mmnolcs/l Tris-H-CI, 5 mmliolesll

MgCI (p1H supplemented with 0.1 bovine serumn albumnin. 1 nmole/l

31-)-2-D-Ala-dcltorphin 11 was used as the radioactive ligand. The p~roportion of

non-specific binding was determined in the presece of' 10 mmnoles/l naloxon

The compounds according to the invention were added to further batches in series of

concentrations and tlie displacement or the radioactive ligand from its specific

binding site was determined. The rc,j)cctive triple batchecs were incubated for 

minutes at 37'C and were subsequently harvested by mneans of filtration through

glass fibre filters (GF/B) for the, determination of the radioactive ligand bound to

the membrane homogenate. The radioactivity of the glass fibre filter discs was

measured in a f3-counter after adding a scintillator.

20 The affinity of the compounds according to the invention for the 8&opiate receptor

was calculated as thie IC~jo according to the lawv of' mass action by mecans of

6nonlinear regression. The K values in Table I are given as the mean value ±the 1
g*#

standard deviation from three mnutually independent tests.



I .I

Tablc 1

Example No. 6-opiate receptor binding

Ki [nm-olcs/I]

1 10.2 
2b 348 
2c 137 13
2d 18.4 1.6
2e 8.5± 3
3 2.1 ±0.13

68.2 ±10.1
7 68A4± 8.4
8 393 ±46
9a 1,75 0,22
2g 6.19- 0,316.01.
111) 6,43 0,67 6.71
2h 2,67 1,60 1.76

a.
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The claims defining the invention are as follows:

1. Heterocyclic benzocycloalkene derivatives of general formula I

R I
p XY R3

CC

wherein Ri denotes OH, C1.6-alkoxy or -O-(C3.7)-cycloalkyl; R2 denotes Ci.6-alkyl; R3 denotes

C1.6alkyl, -(CH2)12-aryl, -(CH2)12-heterocyclyl, -CH2-CH=C(R6)2, or -CH2-(C-3-7)-cycloalkyl; R4 and Rs,

identically to or differently from each other, denote H, CI, F, CF 3 C1.6-alkyl, OH, C1.6-alkoxy

O-(C3.7cycloalkyl), -(CH2)o.2-aryl, a,p- or P,y-O-(CH2)1-2-0-, -O-(CH2)0-2-aryl, heterocyclyl, a,p- or

p,y-benzo which are unsubstituted, mono- or disubstituted with F, CI, CF3, OH, Cl.-alkyl, Cl.6-alkoxy,

or -CON(ReR7); Re denotes H or C1-C-alkyl; R7 denotes H, Ci-C6-alkyl, -(CH2)o.2-aryl or

-CH2-(C3-C7)cycloalkyl, or R6 and R7 taken together denote (-CH 2 7 or (-CH2 2-0-(CH2 2 X denotes

O, S, SO or SO2, and Y denotes -CH2-C(CH 3 2 or -C(CH 3 2 or pharmaceutically

acceptable salts thereof.

2. Compounds according to claim 1, characterised in that X denotes O, S or SO, Y denotes

-(CHi) 12 and Ri to R7 have the meaning according to claim 1.

3. Compounds according to claim 1, characterised in that X denotes 0, Y denotes -(CH2)1-2-

and Ri to R7 have the meaning according to claim 1

4. Compounds according to claim 1, characterised in that R4 and Rs, identically to or

independently of each other, denote -O-(CH2)o.2-aryl, -(CH2)o-2-aryl or heterocyclyl, and Ri to R3, Re,

R7, X and Y have the meaning according to claim 1.

20 5. Compounds according to claim 1, characterised in that Ri denotes Ci.6-alkoxy or

-(C3.7)-cycloalkyl, R4 and Rs, identically to or differently from each other, denote -(CH2)o.2-aryl or

heterocyclyl, and R2, R3, Re, R7 X and Y have the meaning as in claim 1.

6. Compounds according to claim 1, characterised in that Ri denotes OH or alkoxy and R2

to R7, X and Y have the meaning as in claim 1.

7. Compounds according to claim 1, characterised in that Y denotes -(CH 2 R2 denotes

Ci.-alkyl, and X, Ri and R3 to R7 have the meaning as in claim 1.

8, Compounds according to claim 1, characterised in that Y denotes -(CH 2)1-2 Ri denotes

OH or C1.6-alkoxy, R2 and R3 denote Ci-6-alkyl, and X and R4 to R7 have the meaning according to the

definition of claim 1.
9. Compounds according to claim 1, characterised in that Y denotes -(CH2)i- 2 Ri denotes

OH, R2 and Ra denote C0-6-alkyl, X denotes O and R4 to R7 have the meaning according to the

S definition of claim 1.

A heterocyclic benzocycloalkene derivative, substantially as hereinbefore described with
reference to any one of the examples,



ii

11. A process of producing heterocyclic benzocyclcalkene derivatives of general formula I
1A

wherein Ri to Ri, X and Y have the meaning according to claim 1, characterised in that a tertiary

alcohol of general formula II

I 
I 

wherein Ri to R7, X and Y have the same meaning as in formula I, is reacted with acids within a

temperature range from 0°C 100°C, wherein tertiary alcohols of general formula II are obtained

firstly by the reaction of a Mannich base of general formula III

6U 69
*i 

S.

S,

54

4 C
66

10 wherein R2 R3 X and Y have the meaning according to general formula I, Rs is defined as is R4, and

R9 is defined as is Rs, with the exception that any hydroxy function which is exists is present in

protected form as a benzyloxy or silanyloxy group, with an organometallic compound of formula IV
j Rio

wherein Z represents MgCI, MgBr, Mgl or Li: and Rio has the same meaning as Ri, with the exception

that any hydroxy function which possibly exists is present in protected form as a benzyloxy or
*4

S, silanyloxy group, which is reacted to form a compound of general formula Ila

6i
«4 i I



t

31

HO
R2

Rf

sX R3  I
R8 Ila

and the latter is then converted into a compound of general formula II.

12. A process of producing a heterocyclic benzocycloalkene derivative, substantially as

hereinbefore described with reference to any one of the examples,

13. A heterocyclic benzocycloalkene derivative, produced by the process of claim 11 or claim

12.
14. A pharmaceutical composition including or consisting of an effective amount of at least

one compound according to any one of claims 1 to 10 or 13, together with a pharmaceutically

acceptable carrier, diluent or adjuvant therefor.
15. A method for the treatment or prophylaxis of pain in a mammal requiring said treatment

or propho'axis, which method includes or consists of administering to said mammal an effective

amount of at least one compound according to any one of claims 1 to 10 or 13, or of a composition
according to claim 14.

16. A compound according to any one of claims 1 to 10 or 13 or a composition according to
claim 14 when used in the treatment or prophylaxis of pain.

17. The use of a compound according to any one of claims 1 to 10 or 13 for the manufacture
of a medicament for the treatment or prophylaxis of pain.

18. The use of a compound of general formula I according to claim 1 as an active ingredient

in a drug.
0 

20 19. A use according to claim 11, characterised in that the drug is an analgesic.
*i Dated 9 December 1998
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Substituted Heterocyclic Benzocycloalkenes and the Use Thereof as Substances
Having an Analgesic Effect

Abstract
This invention relates to substituted heterocyclic benzocycloalkenes of general formula I

pwherein Ri denotes OH, C1is-alkoxy or -O-(03.7)-cycloalkyl; R2 denotes 01.6-alkyl; R3 denotes
C1.6alkyl, -(0H2)12-aryl, -(0H 2)12-heterocyclyl, -0H2-CH=C(R 6 or -CH2-(C-3.7)-cycloalkyl; R4 and R5,
identically to or differently from each other, denote H, Cl, F, OF3 01.6-alkyl, OH, 01.6-alkoxy

O-(C3-7cycloalkyl), -(CH2)o.2-aryl, ap- or P,y-O-(CH2)i.2-O-, -O-(0H2)o-2-aryl, heterocyclyl, a43- or

P,y-benzo which are unsubstituted, mono- or disubstituted with F, Cl, CF3, OH, 01.6-alkyl, 01.6-alkoxy,
or -CON(R 6R7 R6 denotes H or Cl-OB-alkyl; R7 denotes H, 01-06-alkyl, -(CH2)o.2-aryl or
-CH2-(C3-C7)-cycloalkyl, or R6 and R7 taken together denote (-CH2-) 5-7 or (-CH 2 2-O-(CH 2 2 X denotes
0, S, SO or SO2 and Y denotes -(CH 2)1.2 -CH2-C(CH3) 2 or -C(CH3)2-, or pharmaceutically
acceptable salts thereof, to a method of producing them and to their use as analgesics.
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